Vhodno izhodne naprave

Laboratorijska vaja 13- LV 6
CANBUS
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Laboratorijska vaja 13 - LVG

[ m 13.0: CANBUS osvezitev }

m 13.1 Opis primera : Cybrotech CANBUS sistem

m 13.2: Krmiljenje Cybrotech IEX-2 modulov

m 13.3: CANBUS meritve

m 13.4: STM32H7 — osnovni IEX-2 modul
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CANBUS (ISO-11898-2):

1 Zgodovina

1 PodrocCja uporabe
s Avtomobilska industrija
m Industrijska avtomatika, pametne stavbe

1 Pregled protokola, arbitraze, fiziCnega nivoja
1 Prakticni primer: Pametna hisa, IEX-2 protokol

Lab. Vaja:

1 Gradniki in shema testnega sistema
1 Programiranje sistema
1 Meritve signalov na povezavah
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Zakaj vodilo ?

Primera povezav brez (levo) in z (desno) CANbus vodilom

Engine Anti- Engine fm';
Control Lock Control OCi
Brakes Brakes [ CAN ]
CAN CAN
High Speed Low Speed
CAN CAN
Trans- Active Trans- Active
mission Suspen mission Suspen-
Control sion Control sion

Conventional multi-wire looms CAN bus network

VS.

VIN - L) , Skraba, FRI
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" JE
CANDbus na kratko

m CANbus — Controller Area Network bus

m CAN (Controller Area Network) je serijsko vodilo za
komunikacijo med vgrajenimi mikrokrmilniki

m CAN bus na kratko :
1 serijsko vodilo
1 dve zici (CAN_H,CAN_L) + napajanje,

1 diferencialni prenos signala
m odpornost na Sum.

1 max 1Mbit/s, 40m,
1 sporocila do 8 bajtov (latenca)

m CAN-FD standard, ISO 11898-2:2016
0 2Mbps, 5Mbps

VIN - LV 5 © Rozman, Skraba, FRI




" JJEE
CANDbus na kratko

m Prenos podatkov
Format okvirja
Protokol — sporocCilno naravnan
Detekcija napake

= Nivo Bitov (branje, ,bit stuffing®)
m Nivo sporocila (CRC, okvir, ACK napake)

|dentifier Data
A A
- ' ™~

q::J‘ 32 e 6 0-64 « 16 2 7
L% Arbitration Control Data CRC Ack End of
5 Field Field Field Field Field| Frame
Hoo Oy, I~ fod 9 5 _lIx _
38 slzgls ,  Sldz=lz 2 , . 8oz
CEEEENRENEREIEENRVANRECCCENNARERRVANNENEAVARIEENENNONE

11 bits 18 bits 4 bits | 8N bits (0<N<8) | 15 bits =|

Standard Extended CRC

Identifier Identifier LE:;?h &%gsifges

VIN - LV Code Data




" JEE
CANbus napetostni nivoji ISO-IS 11898

m Diferencialni prenos obiCajno na parici - Non-Return To Zero (NRZ)
in bit-stuffing.

m Wired — AND povezava: vozlisCe z logicnho O previada
0 0..,dominant”, 1.. ,recessive”)

5

Do i ma nt Valtai

CAN Hi
2.5 Recessive Volta
CAN Lo

Do minant Valta

[IRY
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CANbus napetostni nivoji ISO-IS 11898

*Recesivni bit 1%
 obe liniji na priblizno 2.5V
 diferencialna napetost CAN Hin CAN L =0V

*Dominantni bit ,,0%:
« CAN_H na pribl. 3.5V in CAN_L pribl. 1.5V
 diferencialna napetost CAN Hin CAN L =2V

VIN - LV 8 © Rozman, Skraba, FRI
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Format sporocila

m \Vsako sporocilo ima ID, podatke in dodatke
m [D - 11 ali 29 bitov
m Data - do 8 bajtov
m Dodatki - start (SOF), CRC, ACK, end (EOF)
|dentifier Data
A A
~ ~ ~
2 32 ve 6 . 0-64 . 1’ .2 . 7
E Arbitration Control Data CRC Ack End of
5 Field Field Field Field Field| Frame
s DLy ol oS S 315 %
gg Q%Léjg Y/ QEEEE (é y/i y/i 8%8
0 1|1 // 0[0[0 / VARRRERRERE
7 7 /4
11 bits . 18 bits | 4 bits |, 8N bits (0<N<8) | 15 bits
Standard Extended CRC
Identifier Identifier Lgﬁé‘i‘h 2;&25?;52
Code Data
VIN - LV 9 © Rozman, Skraba, FRI




. Field Name Bit Description
Length

SOF 1 Start of frame
W u PR
|dentifier 11/29; Represents the message
o rm a s p o ro C I a (green) 12/32 priority (11 or 29 bits for
standard CAN and extended
CAN; 12 or 32 bits for CAN-FD)
Remote transmission request

RTR (blue)

CAN vs. RS-485: Why CAN Is on the Move e [ty o

expansion
DLC (yellow) |4/8/9 Code for number of data bytes

(4-bit for standard CAN; 8 or 9
bits for CAN-FD)

—

By Robert Gee, Executive Business Manager, Core Products Group, Maxim Integrated

Data Field 0-64 Data to be transmitted
(red) (0-8 (0-8 bytes for standard CAN:
bytes); 0-64 bytes for CAN-FD)
0-512
. L. (0-64
*Recesivni bit ,,1% bytes)
e N4 CRC 15 Cyclic redundancy check
)
. . O_be I‘I‘n IJI na pr|b||zn0 2 5V CRC Delimiter |1 Assigned recessive (1)
'D0m|nantn| blt ”0 : ACK slot 1 Dominant bit if error-free
*+ CAN_H na pribl. 3.5V in CAN_L pribl. 1.5V R o discard errant
message
ACK Delimiter |1 Acknowledgement delimiter
EOF 7 End of frame

Table 1. CAN Message Data-Frame Format

COMPLETE CAN FRAME >
o ARBITRATION FIELD ———»«— CONTROL —»1¢—— DATA > CRC FIELD > _ « [« END OF FRAME »
o
g: 1n -;lﬁ «—— ] —>l«— 8 > 15 =§ 5 3
P> o E|G Z
o = == (=2 a
E mEE < m N~ O Eg%
foomnensna-gBfdlan-glaeninesglosee 00808 080C|lsslS535888|as 3
hloocooocooooobolZ|odlacaalcccocodaodldddldddldsldoroozz822232Q|LL8
DATA
0 0lololofolo] [GIEIBIBIBIRNEMN o]  [olololo] 1 [1]ololololofolo] ol [ [ [l [ {1 ]

CAN
HI

CAN
LO

Figure 4. CAN Message Data-Frame Format



Arbitraza (Non-Destructive Arbitration)

m Pomembnos sporocila je doloCena z IDjem
Nizja vrednost = Visja pomembnost

m Naprava odda in hkrati bere
0 “0” na vodilu prevlada “1” na vodilu

m Naprava:

1 odda in bere enako —> nadaljuje z oddajo

1 odda “1” in bere “0” —> izguba artbitraze

Enging

1

9

[

6

Contro

Wheel

ot/ 1] 1] o[ o] 11of1]1]o
—
| | | | [0}
“Critical Message / En?r?ini =196”
1 9 E
0(0[1/1]/0]0[1/1

0

Speed

el ]

“Important Message / Wheel Speed = 19E”

VIN - LV
11
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"
Wired AND (Arbitraza)

Stanje “0” (nizka napetost oz. dominantno stanje) na vodilu prevlada
ostala stanja “1” (viSja napetost oz. recesivno stanje) na vodilu.

Recessive Level = High

|

R
11 ]

Dominant Level = Low

5V
Bus State: recessive (High) Bus State: dominant (Low)
CAN-Bus CAN-Bus
H L L
{single logical L L L (single logical l
bus ling) bus ling)
R T R T R T R T R T R T
@ QL L
o 0 o 3 2 o
Node A Node B Node C Node A Node B MNode C
VIN - LV 12 © Rozman, Skraba, FRI
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Osciloskop: primer CANbus komunikacije

www.ti.com The CAN Bus

Tek EITE 2.50MS/s

oa mWWﬂ WMM MMW ”MM MLH

o Qwvwvw ”’“*jf“ 1

‘ E'ACKblt'

Node B

. : . W””E}RNHHDCK[M
Data -,/ | ' '
~ ACKbit NodeCwms arbitration
s Mwakil / o T S P 4 ATt w"l,u
Node C (1]
Data

4] |
Iqim' "cz SUOV'MEQOH:Csz":i’.E'\}'
ch3 Chd 5.00V

Figure 8. CAN Bus Traffic




"
Hitrost komunikacije

Do 1 Mbit/sec.
Standardne hitrosti: 1 MHz, 500 KHz and 125 KHz
Max length: do 5000m, odvisnho od:

hitrosti

lastnosti:
zakljuCitve, vrsta kabla, topologije, moten;, ...

A
|

1000

Bit Rate [kBit/sec]
|
o
=}

L L | |
ol : | : i [

10 20 50 100 200 500 1000 2000 5000 m
30 60 150 300 600 1500 3000 6000 15000 ft

VIN - LV 14 © Rozman, Skraba, FRI
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RS-485 vs CANBUS

Kako razreSiti ?

Podobno/enako: Prednosti CANBUS :
Diferencialni prenos Mum'maSteroqdavjanje
CANBUS arbitraza
Multi-master RS485 —konflikt, poraba toka, segrewanje
- Dodatna preverjanja (nivo sporocila
Zakljucitev 1200 CRC, fErmat storf)éil(a i )
Razlicno Dodatna preverjanja(bitni nivo)

Spremljanje stanja linije (poslano/sprejeto)
Potrditev (Acknowledge)

Prednosti RS485 : Bit-stuff (6. bit)

Visja hitrost — do 35Mbit/s
Obe stanji sta aktivnho vodeni

CANBUS (Wired AND) ima
recesivno in dominantno stanje

R5-485 DRIVER CAN RECEIVER
. CANH

CANL
DOMINANT RECESSIVE
VIN - LV 15 © Rozman, Skraba, FRI
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m 13.0: CANBUS osvezitev

[- 13.1 Opis primera : Cybrotech CANBUS sistem}
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Kratek opis

TBS — ,,Tinia Building Server”:

Nadzor,upravljanje m
vizualizacija delovanja prijaznega
doma.

* majhen, varcen, tih (5W)

*  povezuje zgradbo in pametno
mesto _

* informiranje, povratna.lnf.
*pametni telefonvi_, tablice
*splet, soc.omrezja o

*  programiranjes praV|vI_|_,vt|cn|k|

*  povezava s soc.omrezji
*Twitter,FaceBook

red
- Tinia: Someone ente
iniat

icasi
inia enginel@lnﬂca’
: cor18.10,2011 18:23

Timeline @

sincerely Your Tinia Smare
CRER

access code
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twittery [Eu Q) Home  Profe . /%

- . B ¥ / - k .4W
What‘shappemng? - ' e Y :
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o B v _ Exhausth OC'Ca'LiVQ

tered access code fo,
art Home

tiniahouse finiahouse
AtG:12 Py Someone ent

T Main entrance. Yours
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8 S hours sgo
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g0 Therm: Off
At4:41 Py Someone entered access code fol

=
"main entrance Yours | el
Sincerely, Your Tinia Smart Home . * Temp: 22.8°
& 7 hours ago I
P = - E
tiniahouse 211550 ; Mg
ALB31 PM Someone entered access code for main entrance Yours
sincerely, Your Tinia Smart Home o
8 500ure 0 -
tiniahouse 1xpe ..

at Flow: DmLisec [
At 6:22 p)y) Someone entered access code for main entrance Yours Heat Flcu"
SINCErely Your Tinia Smart Hopme

& 12.0ct
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. =il
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_aktii’:ni primer nadzora in vizualizacije:
Pasivno ogrevanje/hlajenje...

»StreSna okna z roletami :
=severna, obicajno:
=Odprta v toplem vremenu za boljSo osvetlitev (poletje)
=Zaprta v hladnem vremenu za ohranjanje toplote  (zima)
juzna, obiCajno:
=Odprta v hladnem, sonénem vremenu za pasivno ogrevanje (zima, pomlad)
=Zaprta v vroéem vremenu proti pregrevanju (poletje)

Rolete, Zalu2ije, Okna

*Rolete: med 0% - 1009
(0% odprte, 100% zapyte)

«Zaluzije imajo stanja :
Zaprto(100%), Senceno(75%),
Odprto(50%), Solarno pasivno
(25%), Dvignjeno(0%).

=Zaluzije:
=Sencene ali zaprte ob izrazitem sonénem vremenu poleti
*Odprte v “solarni” poziciji ob sonénih dnevih pozimi

=Motorizirana okna (s komarniki) :

*Motorizirana okna: =Odprta v poletnih noéeh za pasivno ohlajanje
Vklop/lzklop

Primer stanj rolet in temperatur v sonénem zimskem dnevu:

Zaprto, odprto, Vs

Vklop/
Izklop

Temperatures,Humidities

& Velux Shutters

T —

-180 L M Humid-Living Cur:

0 2 0 2 4 6 8§ 1 12 14 1 1.8 20 2 0 O Humid-Gallery Cur:

Ehorth Cur: O.0% Avg: 44.3%  Min 0.05  Max:100.0% :;e"‘p-'éi{%"g g““ o Z2EC mni222C ha 232C
. . [ . emp.-Lallery ur: . Vg . in: . ax . .
Ll LD s b byt B Tenp.-Outdoor  Cur: 10.3°C  Avg: 18.9°C  Min: 7.4°C  Max: 18.6°C

60 —L

— e

20 —

——

South= =Morth
=S
=]
degrees “C/Humidity %

1]

1 20 22 (] 2 4 [} g 1o 12 14 1 1 20 22
5, 2% Avg: 54, 7% Min: 50.1% Max: 57.%%

0, 5% Avg: 59, 8% Min: 57.2% Max: B62.8%

2.7 Avg: 22.6°C Min: 22.2°C Max: 23.3°C
1.2
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CANDbus v praksi

High level network
(Ethernet, A-Bus,
Modbus)

CyBro controller

INTEGRA BM SYSTEM

Sistem vgrajen v zgradbc
FRI !

Industrial & Building Automation

-

Low level network
(Canbus)

N

Dodatki (tipala, daljinci,
..)

VIN - LV
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us length
Regarding bus length, two points must be considered:

1. Voltage drop

Wire resistance cause voltage drop, which depends of
cable length, wire diameter and power consumption. Cable
must be selected to ensure each module have at least the
minimum specified voltage.

2. Signal delay

Communication speed is limited with propagation time and
bus topology. With default 100kbps baudrate, 100m is safe
without restrictions. For a longer distance, cable must be
connected in a line (without trunks) and properly terminated.

Speed\Topology FREE LINE
100kbps 100m 300m
50kbps 200m 500m
20kbps 500m 1000m

Primer priporocil: INTEGRA BM SYSTEM

Dolzina, hitrost in topologije

Secondary power supply

B {1 {1 coop
24V 23V 22V 20V 24V 23V 22V 21V
({1 { {1 BAD

24V 23v. 22v 21V 19v 18V 17V

Network topology

FREE

VIN - LV 20
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" o Primer pro

INTEGRA BM SYSTEM

(nadgradnja CANBUS)
IEX PROTOCOL v2.8

IEX protocol

POVZETEK

General

IEX-2 is based on CAN 2.0B. Message format is defined as follows:

id.28 id.0
b28|b27|b26|b25|b24|b23|b22|b21|b20|b19 b2 | b1 | b0

Commahd summary

command

-l

network address

data _CRC‘_

(8 bit)

b28 b27 b26 b25 b24 b23 b22 b21

class | dir

arg

-
-

NAD — unikatni naslov IEX

(0-8 bytes)

P \(:ijmam;\& }\{ modula
0000
0001
0010
IX_DATA 0011 1 xxx | data(1..4) binary inputs 070-07 Exxxxxh
QX_DATA 0 xxx | data(1..4) binary outputs 060-06 Exxxxxh
0100
0101
0110
IW_DATA 0111 1 xxx | data(2..8) analog inputs 0F0-0FExxxxxh
QW _DATA 0 xxx | data(2..8) analog outputs 0EO0-0EExxxxxh
[BAUDSYNC [ 1111 [ 1 ] (111 [- [autobaud syncmsg | 1FFFFFFFh___|

tokola 3. nivo —— »

Microcontroller 1

Microcontroller 2

Application Application
Data Link Data Link
Physical Physical
CAN Bus

© Rozman, Skraba, FRI




"
INTEGRA BM SYSTEM
Cabling topology & Termination

1) Total IEX-2 bus length <100m

. Controller
5m 5m
— — D |:| Expansion module
20m 20m I 1om 20m

CYBRO-2 5m

— |EX-2 cable
Total line length: 95m
no termination neccessary 10m
2) 100m< Total IEX-2 bus length <200m
Termination
1 1
B 40m 60m L] Ijzwohm -
CYBRO-2 5m CANL
1200hm internal CANH
R +240
5m
Total line length: 180m [ [] 2400h
3 segments of 60m, terminated 10m 20m 20m D E] onm
{1200hm'+2400hm '+2400hm ™"y '=600hm
/3) 200m < Total IEX-2 bus length <300m \
D [ 1 [ 1
20m 40m ]

CYBRO-2
1200hm internal

Total line length: 250m D 1206hm
single line, terminated

N Y,

VIN - LV
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CENTRALNI KRMILNIK CYBRO-2

Controller

Core
Modular
Block

Ethernet port

1-GND
2 - CANL
3 - CANH

4 - +24V

2 x RS-232 port

230V ACor 24V DC

CAN interface

Digital and analog 1/0O

Communication and
status LED signalization

Retentive and
permanent EEPROM memory

Removable connectors

VIN - LV

23
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.
i Primeri mo!u!ov

IEX MODULE Bio-24T

Wiring diagram

+24V

ov

power supply—‘

X
&)
C'.L_..-D—'
0’__,.0—1
O’_,.O—ﬂ

@

A

AR

[ ]}

X0 CF M1 X2 T X3 X4 CB XS X6 C8 IX7

1X8 C10 1X9 R0 G111

LT VR S T L I T & o8 a0

LI I

i 2 3 4 5 6 T & 19 o 1 12

13 1 15 16 17 18

QXD OO OX1 Ox2 C1 QX3 OX4 C2 QX5 Q¥ C3 07

QX3 C4 QXD QX10 G5 QX1

(=t

D

=

0SS ®

™

+24V

Bio-24T

IEX-2 module

12 opto-isolated PNP transistor
outputs 1A

12 opto-coupler inputs 24V

oYaEpd-=
1-+24v -GND
2 - GANH 2 - CANL
3-CANL = ~CANH
4. GND Bio-241 - o2V

Figure 3: IEX-2 input and output ports.

] ov

power supply © Rozman, Skraba, FRI



" N
Pri ] IEX MODULE FC

rimeri modulov

FC

fan coil module

SPECIFICATIONS:

1 x digital input

5 x relay output

2 x input temperature
measurement

24V DC power supply

consumption: 110mA

MECHANIC:
field mountable

®) =X

Digital outputs Digital outputs

Hot and cold water valve\\\\\\ / / / / / / Three speeds fan

IIIII\I”IIIIIIQ
588%8

Nig —1©
hnal ’

Qax3 o[l

RELAY 2 g&velel

Qx4 ol

PWRL 0|]
PWRN 0[]
RELAY 4 [gs=EXeli|
RELAY 3 [EEILl
RELAY 1 gEeEGhell
RELAY 0 £l

I 4
8 =09 xZz0
x0 26PL ¥336
[61 @) [¢] Io1 @)
[ == [ === =]

5

[~

TYPE:
FC-FB Window swn‘ch// \\\ IEX- 2 compatlble device
Digital input External temperature sensors ES or ES-W
VIN - LV 25 © Rozman, Skraba, FRI



'_
Primeri modulov

IEX MODULE FC

CONNECTING FAN COIL AND WINDOW SWITCH TO FC MODULE

FC

. 230V AC

N
PE

IEX bus

+24V
CANH 1
CANL

GND

-

{ I

e D GND Fan coi
SO 2 CANL N
— & CANH Lco\dl
D - +24V v

; I
I
: |
L fs3 ! ,, :

Lfs2 g
. L fs1 : \ M |
Incoming cable == _J

Z0 w rozman, Skraba, FRI

CAN




'_
Primeri modulov

j"
IEX MODULE SW-L SW-L ':
Digital inputs: connectors for swit?r'es IEX-2 module

4 switches

4 LED illuminations
Designed for Legrand, Bticino and
TEM switches

Digital outputs: led diodes
Conneclor on backside) g 4

IEX-2 compatible davice

IX (8 digital inputs) for connecting 4 switches
Current 2.0mAM 2V
QX (4 digital outputs)
Led illumination 3mm red led-diodes
Power supply 24V DC (18..26V DC), over IEX-2 bus
Power consumption 40mA
Mounting 2 x switch: flush box (diameter 60mm, depth 55mmy}, in wall

3 x switch: flush box (size 95x58mm, depth 49mm), in wall
4 x switch: flush box (size 120x58mm, depth 49mm), in wall
Dimensions BO9xddx3Bmm

VIN - LV 27 © Rozman, Skraba, FRI



Primer IDE

CyPro

:u-i.

Mew
Project Tree
E|-- Froject: VIN_vaje.cop
Program: Mew Program
B8l Hardware
- Masks
-8 Sockets
ST: function main:void;
@ Drezcription

Open Save

File Edit View Project Program Tools Window Help

COVO0O0® 6 OO KOO0

Print

Cut

IDE

m

CyPro v2.7.6 - C:\Users\R\Documents\Sluzba\Vaje\VIN_Vh_lzh_naprave\VIN_2016_17\Vaje\13 Labvaja LV5_Canbus\VIN_vaje.cyp

Copy Paste Environment | Configuration ardware Allocation Masks Sockets Send  Monitor  Start Stop
Local Allocation
Mame Type Attributes Drescription
Online Monitor
[Z+ %X A-t + =5 » 0w |G ik Moniodl -« o
Hiztary ‘ariahble name Type Walue Baze
bio00_ix00 bit 0/ Dec
— | bin00_jx01 bit 0/ Dec
= — — bia0_q«00 bit 0/ Dec s
Now Program - ST- unction moin st o 10 | T
bio00_qx02 bit 0 Dec
. w0 _i=01 bit 0 Dec
if fpiclock_18s) then
bioB8 _qxB88 = *bioB@_qx00 ;
end_if ;
bioB8_gx81 == tbio@8 qxB88 :
if fp(bioB@_ixB8@) then
bioB8 _qxB82 = *bioB@_qx02 ;
end_if :
if fp(swBB_ix@1) then
bioB8 _qxB88 = *bioB@_qx00 ;
end_if ;
if fp(clock_18ms) then
bioB@ qx82 := tbioB8 qxB2 ;
end_if ;
Speed: (1 G0ms [16z tatal)



" JEE
Laboratorijska vaja 13 - LVG

m 13.0: CANBUS osvezitev

m 13.1 Opis primera : Cybrotech CANBUS sistem

[ m 13.2: Krmiljenje Cybrotech IEX-2 modulov }

m 13.3: CANBUS meritve

m 13.4: STM32H7 — osnovni IEX-2 modul
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" JEE
11.2: Krmiljenje Cybrotech IEX-2 modulov

Povezemo enostaven sistem :
glavni krmilnik Cybro 2
razlicni IEX moduli (V/I)

1

VIN - LV 30 © Rozman, Skraba, FRI



"
11.2: Krmiljenje Cybrotech IEX-2 modulov
Cypro IDE

Monitor Program

e o f£f Perindic tasks
Istary EH if fpiclock_18s) then
S bioBB qxB82 :-= *bhioBd _qxB2 ; Zf Red LED every 18 secs
bio00_i=00 end if - -
bic0_jx01 -7
1 bio00_g«00
bic00_g=01 if fpiclock_1s) then
| bio00_qu02 bioB@ qxB1 := 'bioBA8 gx081 ; f£f Red LED every 1 sec
bial1_i00 bioB1 qx81 := tbioB1 gx@1 ; f£f Red LED every 1 sec
b0 _i=01 end if ;
bio01_i=02

bial1_i«03 if fpiclock 18ms) then
1L T O A R | i1 _ 3400 bioW1_gx88 := *hioB1 _qx88 ; // Red LED  every 10 nsec

(T e N s T s e Y e e e T T - ML L
heDl_ @02 ¢ ¢p(bio@e_ixe8) then
n__nnn sl 02 bioB68_qx62 := *bioB0 qxB2 ; // Red LED on keypress
1 aw00_ix03 A
end_1if ;
awl0_gu«00 -
Il L aw00_gun
— swll gl sz gy Switch -» LED indicator & ventilator
1 swll_gx03 swBb_qxB83 :-- swb@ ix03;

bioB8 qx8a = swhd ix83;
swild gxB1 := swdd ix02; £f SW Key -> LED indicator
if fpisw8d ixp2 then

Swid _gx82 -= 'swlle qxe2 ; /4 5W Key -»> change LED indicator
end if ;
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11.2: Krmiljenje Cybrotech IEX-2 modulov
Cypro IDE — opisi modulov v .cym datotekah

BlO-24.cym

object THWModule
Name = 'Bio-24'
CardID = 11

Description = 'Binary 12 inputs/12 outputs, 4 fast counter:

Capabilities =[]
DisplayWidth =0
DisplayHeight =0
MaskMemorySize = 0
VarPrefix = 'bio? '
IOAllocData =
item

Typ = vaOutBit

EventPriority = epOnChange

Vars =
<
item
Name = 'gx*™
Description = 'Relay output (0-open, 1-closed).'
Offset=0
end

VIN - LV

Program

f£f Perindic tasks
if fpiclock 18s then

bioBB qxB82 :-= *bhioBd _qxB2 ; Zf Red LED every 18 secs
nd_if ;
if fpiclock_1s) then

bioB@ qxB1 := 'bioBA8 gx081 ; ff Red LED every 1 sec

bioB1 qx81 := tbioB1 gx@1 ; ff Red LED every 1 sec
end if ;
if fpiclock 18ms) then

bio#1 qx@88 == *bhioB1 qxB8 ; // Red LED  every 18 msec
end if ;
if fp(bioBB_ixBA8) then

bioB@ qxB2 := 'bioBA8 gqxB2 ; ff Red LED on keypress
end if ;

7/ SW Switch -»* LED indicator

swhd qxB83 :== sSwld ix@3;
bioB8 qx8a = swhd ix83;
swild gxB1 := swdd ix02;

then
tswdd_q=e2 ;

if fpisw8d ixp2
Sweld_gxe2 :-=
end if ;

32

& ventilator

£f SW Key -> LED indicator
/4 5W Key -»> change LED indicator
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" JEE
Laboratorijska vaja 13 - LVG

m 13.0: CANBUS osvezitev
m 13.1 Opis primera : Cybrotech CANBUS sistem

m 13.2: Krmiljenje Cybrotech IEX-2 modulov

[- 13.3: CANBUS meritve }

m 13.4: STM32H7 — osnovni IEX-2 modul
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" JEE
11.3: CANBUS meritve

|lzmerite stanje na vodilu pri :
- Razlicnih zakljucitvah na koncu vodila
- Odprte sponke, 500o0hm, zakljucitev (1070hm)

- Dveh razlicnih bitnih hitrostih (500kb/s, 100kb/s
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"
11.3: CANBUS meritve

500kb/s:

Odprte sponke 500ohm 1070hm

3 zavitki UTP kabla s spojniki — cca 40m...
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"
11.3: CANBUS meritve

100kb/s:

Odprte sponke 500ohm 1070hm

3 zavitki UTP kabla s spojniki — cca 40m...
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CANBUS meritve

11.3
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Lab. vaja - meritve
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" JEE
Laboratorijska vaja 13 - LVG

m 13.0: CANBUS osvezitev
m 13.1 Opis primera : Cybrotech CANBUS sistem

m 13.2: Krmiljenje Cybrotech IEX-2 modulov

m 13.3: CANBUS meritve

[ m 13.4: STM32H7 — osnovni IEX-2 modul }
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11.4: STM32H7 — osnovni IEX-2 modul - Ideja

Strojna oprema:
m STM32H750 Discovery in
m CAN PHY vezje ze na plosci !!!

STLINK-V3E UART3 [ o6 ——  usBoomnestar |
[ f Ethemnet |
TAG connector SWD } L
[[uasm | Y PoE |

STDC connector
32.768 kHz crystal '— RTC LCD

STM32H745X1/ STM32H750XB

[

4,3-inch RGB LCD
in TFGA240+25
128-Mbit SDRAM '_ FMC SAI2 Ao cod

udio lec
2x512-Mbit Quad-SPI j
Flash memory QsPl

| 4-Gbyte eMMC }— SDMMC1 } 12C4
| Power supply }— PWR ‘ SPI2 {

PDM |~

ARDUINO® connector

STMod+ connector

2x FDCANs ——{ Focaniz | ] UART2

Ethernet connector

(CN1)

MCU
(U6)

SDRAM
(un)

ARDUINO® connectors
(CN2, CN6)

R 3 USB power connector
s (CN15)

STLK USB connector
(CN14)

Power header (JP8)

2xc
o

USB OTG FS connector

5.
Z

'?.'; L ng (CN13)
i ARDUINOP® connectors

it

(CN3, CN7)
FDCANSs (U21, U22)

Wam

coB

@0
fiS8mze
RIS4RIZR
153m177)
s

m@ﬂfﬂzumzm

=
EEE=IT

oo oaacas CI00

eMMC (U11)
Line in connector (CN8)
Har®

Audio codec (U15)

ESS EX e 5
St 4% Line out connector (CN9)
=§$MB1381E
www.st.com/STM32H7—Discopeer
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"
11.4: STM32H7 — osnovni IEX-2 modul

Strojna oprema:

m STM32HY7 Discovery
Ze vsebuje CANBUS PHY vezje [l
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11.4: STM32H7 — osnovni IEX-2 modul
Shema :

s L 1
r 2 AianoosiQ—/ HZENLS/ WoDTS MMM o e
C171 X g18C 18N 8% iﬂﬁg@
100nF ononao § £ Do
premiieteiet ousel I3
_ HEERNY gl T
4 sSRERR2E
= u22 f =
MCP2562FDT-H/SN R225
IP7 -
FOCANT TX 413 Lot TXD  STBY Mvw—"h ’ N1
I|| 5§ VSS  CANH (<= | [
PH14 4 VDD CANL (e 2
FDCANI _RX RXD VIO 3vV3 R224
120R
C176
100nF | A
L Y
° <, & U3
/2 Z/ESDCANOZ-2BWY
-
— I
= v
= £
i
sv H
i
i
b H
L
LY
20T 5
170 £ofu 8
100nF . o
- il
u21 (AL
= MCP2562FDT-H/SN R223
FDCAN2 TX PB13 ; TXD STBY QAW—H 10 ||l RS CN10
I|| 5 VSS  CANH
P85 S VDD CANL
FDCAN2 RX RXD VIO

u29
ESDCAN02-2BWY

INSLOZH
asa@

¥
|
be
e
e
=1
=
Ic3
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11.4 : STM32 — osnovni IEX-2 modul

.....

B%l Hardware Setup

STM32H7.cym

mgutodetect W Clepr All T Clear Modules 18§ Clear Missingl < Clear 1+ MoveUp + Move Down @Eroperties

object THWModule

Slot Name Description NAD Prefix gum; - ”‘Nf,H;

- . . . . cardl =23
@ CPU Unit  CyBro-2 10 binary inputs, 8 binary outputs, 4 analag inputs, analog output 9250 Description = 'STM32H7 Multi Sensor 1 user key input/3 LED outputs, 2xADC inputs, 2xPWM outpi
B Slot1 Bio-24 Binary 12 inputs/12 outputs, 4 fast countgrs 4468 bioDD cepabilities =[]

DisplayWidth = 0
DisplayHeight = 0

CSTME2HE S STM32H7 Multi Sensor 1 user key input/3 LED outputs, 22ADC in..}

MaskMemorySize = 0

E5 Slot 3 Varlel:efix = "stmh7?_'
ICAllocData =
S Slot 4 <
=ul Cl~r R
Online Monitor
Fy; Periodic tasks + X é' t * E @ % ’ n nm '!_Tﬁ ll Monitor(1 v 4= =
if Fp(clock 18s) th History ariable name Type
1F fpiclock_18s en — mn Ml n__ri hio00_ix00 b
p '_’:“f’“—q* 81 == *bloB8_gx01 ;\ [ |bio00_gx00 bit
end_1 ’ |- bio00_gx01 bit
if fp(bio®6_ix88) then —— ¥ — = i o
bioBB _qx02 := *'bioBO_qx02; A T 1 jcleck 1Us ,'l
end if ; stmh700_ad_00 int
- st 700_ad_01 int
strh700_ix00 bit
if fp(clock_1s) then stmh700_pwrn_00 int
i bioBB_qx 66 := tbioBO_qx60 ; stmh700_pwm_01 int
/7 bioB1_qx60 := tbioB1_qx80 ; [ [ M ML L L L L L ML L L | stmh700_gx00 bit
stmh700_qx60 := 'stmh700_qx00 » stmh700_gzx01 bit
end_if ; stmh700_qx02 bit
stmh700_gx03 bit
//if fp(clock_1Bms) then
/7
flend_if ;
if fp{stmh700_ix08) then
bioB0_qx02 :- 'bioB0_qx02 ; i
stmh700_qx01 = !stmh700_qx01
VIN - LV end_if ;




object THWModule

11.4 : STM32 — osnovni IEX-2 modul

Cypro IDE — opisi modulov so v .cym datotekah

STM32H7.cym
(definicija modula)

Name = 'STM32H7'
CardID = 251
Description =
Capabilities = []
DisplayWidth = 0
DisplayHeight = 0
MaskMemorySize = 0
VarPrefix = 'stmh7?_'

"STM32H7 Multi Sensor 1 user key input/4 LED outputs,

2xADC inputs,

2%PWM outputs'

I0AllocData =
item
1t$r;p Typ = vaOutWord
EventPr epNone EventPriority = epOnChange
Vars Zars =
< -
item item
Name = 'ix*' Name = 'pwm *'
Description = key - button.' Description = 'Level should pe between 0-127."
Offset = 0 Offset = 0
end end
item
> Name = 'pwm *'
item Description = 'Level should be petween 0-127.°
Typ = vaOutBit Offset = 1
EventPriority = epOnChange end
Vars = >
< end
item
Name = 'gx*'
Description = 'LED output (0-off, 1l-on)."
Offset = 0
end item
item Typ = valnWord
Name = 'gx*' EventPriority = epNone
Description = 'LED output (0-off, 1l-on)." Vars =
Offset =1 <
end item
item Name = 'ad *'
Name = 'gx*' Description =
Description = 'LED output (0-off, l-on).' Offset = 0
Offset = 2 ﬁnd
end item
item Name = 'ad *'
Name = 'gx*' Description =
Description = 'LED output (0-off, l-on).' Offset =1
Offset = 3 end
end >
> end

end

PLC program - uporaba

fpiclock_1s

binB1 qxBA
stmh700_qx060

end_if ;

then
bioB8 qx80 := ?'bioB8 qxB0 ;

//if fp(clock_108ms)

r7

ffend_if ;

if fp(stmh700_ix00

thinf1 axBf :
stmh7080_qx 060

then

then

hinB8 quB2 - *hioBR qxA2 ;

stmh780_qx01

end_if ;

'ADC Channel.'

'ADC Channel.'

stmh780_qx 61

// Red LED
// Red LED

/f Red LED

every 1 sec
every 1 sec

on keypress
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" . S Fifiét protokola 3. nivo —— -

INTEGRA BM SYSTEM

IEX protocol
(nadgradnja CANBUS)

IEX PROTOCOL v2.8

POVZETEK

General
IEX-2 is based on CAN 2.0B. Message format is defined as follows:
id.28 id.0
b28|b27|b26|b25|b24|b23|b22|b21|b20|b19 b2 | b1 | b0
command P network address = data _CRC‘_
(8 bit) (21 bit) (0-8 bytes)
Commahd summary commang
IX_DATA
b28 b27 b26 b25 b24 b23 b22 b21 QX_DATA
IW_DATA
|| | QW_DATA
— NAD — unikatni naslov IEX
 \command § modula
0000
0001
0010
IX_DATA 0011 1 xxx | data(1..4) binary inputs 070-07 Exxxxxh
QX_DATA 0 xxx_ | data(1..4) binary outputs 060-06Exxoxh
0100
0101
0110
IW_DATA 0111 1 xxx | data(2..8) analog inputs 0F0-0FExxxxxh
QW _DATA 0 xxx | data(2..8) analog outputs OE0-OEExxxxxh
[BAUDSYNC [ 1111 [ 1 | 11 [- [ autobaud syncmsg | 1FFFFFFFh |

Microcontroller 1

Microcontroller 2

Application Application
Data Link Data Link
Physical T Physical
CAN Bus
[ dir=0 NAD
i E— i T i
IEX controller IE.X module
hex binary arg  IX/QX/IwW/Qw
onixe  ootioex MM [28.31—8W
on oo O g [as 27—
101 |20.23 — BW
100 |16.19 — B/W
011 [12.15 E BW
010 | 8.11 —BMW
001 | 4.7 —BW
000 | 0.3 — BW
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v2.8

General

|EX-2 is based on CAN 2.0B. Message format is defined as follows:

id.28 id.0

b28|b27‘b26‘b25‘b24}b23}b22|b21 bZD‘b‘]Q’ | b2 | b1 | b0

» command P network address .|, data | ‘CRC‘
(8)bit) (21 bit) (0-8 bytes)

b28 b27 b26 b25 b24 b23 b22 b21 NAD — unikatni

class

naslov IEX modula

0000
0001
(- —_—__——_—_———_—_r—_—_—_—_e— e m—_—_———
|| IX_DATA 0011 1 xxx | data(1.4) binary inputs 070-07Exxxxxh I
\ QX_DATA 0 xxx | data(1.4) binary outputs 060-06Exxxxxh ||
—_—_—_e T - mmm—m—_———
I\ 0101
[\ 0110
IW_DA;I'# \ 0111 1 o | data(2..8) analog inputs 0F0-OFExcoocch
QW _DATA \ 0 xxx__| data(2..8) analog outputs OEQ-OEExxxxxh
[ BAUDg\’NC NEEER | [111 |- | autobaud syncmsg | 1FFFFFFFh |

IX_DATA : modul sporodi stanje dig. vhodov

QX_DATA: modul sprejme stanje dig. izhodov

STATUS_ID
STATUS_ID is a special case of IX_DATA message. It contains data bits ix16-ix31 (2 bytes) and card_id (2 bytes):
IEX = PLC IX_DATA + 100 + 0 1 2 3

I

L ix16 ... ix31 }L card id 251 J

POVZETEK

definicije:

#define
#define
#tdefine
#define

CLASS_MASK OxF@ /* mask for class - command */
DIR_MASK @x08 /* mask for direction bit */
ARG_MASK 0x07 /* mask for argument */
IX_STATUS 0x04 /* Status Message Argument */

#define
#tdefine
#tdefine
#tdefine

IX_DATA @x38 /*
QX_DATA @x30 /*
IW_DATA 8x78 /*
QW_DATA @x70 /*

binary
binary
analog
analog

inputs */
outputs */
inputs */
outputs */
#tdefine BAUDSYNC OxF@ /* baud sync message (for autobaud sync of modules) */

#tdefine
#tdefine

IEX2_COMMAND_BIT DATA  @Xx6000000
IEX2_DIRECTION_NODE2RC ©x1000000

#define IEX2_ARGUMENT SYS_DATA16 0x800000

#define IEX2_ID_SEND_ONBUS_STATUS (IEX2_COMMAND BIT DATA |
IEX2_DIRECTION_NODE2RC | IEX2_ARGUMENT SYS_DATA16)

// STARTOFGLOBALCONFIGSECTION

#tdefine NAD_default (long)750 /*!< Defines Node V4 NAD for IEX bus protocol.
It could be NAD_v2+27. */

// These are IDs that are reported to IEX master for module identification
(read appropriate .cym files)

#tdefine IEX2_CYM_ID 251 // 255 is max, select unique ID, also specified in
.cym file

unsigned long status_id = NAD_default +IEX2_ID_SEND_ONBUS_STATUS;
unsigned char status_data[4] = {0,0,0,IEX2_CYM_ID};

CurTimeStamp = HAL_GetTick();

if ((CurTimeStamp - lastTimels) >= 500) {

retval = HAL_FDCAN_AddMessageToTxFifoQ(&hfdcanl,
&TxHeader, status_data);

CanTxMsgCnt++;

snprintf (SendBuffer,BUFSIZE,"\r\nCAN Message Nr.
sent!\r\n", CanTxMsgCnt);
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),1
000);
lastTimels

~

%d

=)

HAL_GetTick();

Module must send STATUS_|ID every 500ms (+/-10ms). Module may send a range of input bits at any time (IX_DATA
with no card_id bytes), but that is not considered as status message. STATUS_ID is used for module autodetection.

/
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11.4: STM32 — osnovni IEX-2 modul

Programska oprema —
CubelDE Projekt — izseki

Pinout & Configuration

Q-]
Categories | A->Z

@

STM32H750B-DK_C_CAN_IEX_Module_Base.ioc - Pinout & Configuration

Connectivity ~

Nastavitev hitrosti FDCAN1
(BaudRate=BitRate=50kb/s)

ETH

+ FDCAN2
FMC

@ 12¢1

@ 12c2

@ 12C3
12C4

@ LPUART1

@ MDIOS
QUADSPI

+ SDMMC1
SDMMC2

@ SPI1

v SPI2

@ SPI3

@ SPl4

@ SPI5

@ sPie
SWPMI1
UART4

@ UARTS5

@ UART?

@ UARTS
USART1
USART2
USART3
USARTE
USB_OTG_FS

@ USB_OTG_HS

Clock Configuration
w Software Packs

FDCAN1 Mode and Configuration

- A

Activated

Configuration

Reset Configuration

@ NVIC Settings
@ Parameter Setiings

@ GPIO Settings
@ User Constants

parameters :

Q ' '
) WS

Rx Buffer Size 8 bytes data field

Tx Events Nbr o]

Tx Buffers Nbr 0

Tx Fifo Queue Elmts... 32

Tx Fifo Queue Mode FIFO mode

Tx Elmt Size 8 bytes data field
~ Clock Calibration Unit

Clock Calibration Disable
~ Bit Timings Parameters
Nominal Prescaler 100

- Nominal Time Quantum 4000.0 ns

Nominal Time Seg1 2

LT Sagd o
THRE—HT gz z

* nNominai Time Quantum
Nominal Time Quantum

https://github.com/LAPSYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK C CAN IEX Module Base
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11.4: STM32 — osnovni IEX-2 modul

Programska oprema — CubelDE Projekt - izseki

main.c:

/* Infinite loop */

/* USER CODE BEGIN WHILE */
while (1)

{

// Check for received CANBUS messages
if(HAL_FDCAN_GetRxFifoFilllLevel (&hfdcanl
{

DCAN_RX_FIF0Q) != @)

retval = HAL_FDCAN_GetRx
CanRxMsgCnt++;
CANBus_Parse_RX_Message (RxHeader.Identifier,RxHeader.DatalLength, RxData);

Ssage(&hfdcanl, FDCAN_RX_FIF0O, &RxHeader, RxData);

}

/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

//,hurTimeStamp = HAL_GetTick();
if ((CurTimeStamp - lastTimels) >= 500) {
retval = HAL_FDCAN_AddMessageToTxFifoQ(&hfdcanl, &TxHeader, status_data);
if (retval == HAL _OK) {
CanTxMsgCnt++;

HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),1000);

b
lastTimels = HAL_GetTick();

U

snprintf (SendBuffer,BUFSIZE,"\r\nCAN Message Nr. %d sent!\r\n", CanTxMsgCnt);

‘\\

)

}
/* USER CODE END 3 */

uint32_t CANBus_Parse_RX_ Message (uint32_t ID,uint32_t
msg_size, unsigned char dptr [])

{

int iex_cmd;

long iex_NAD;

int iex_arg;

int iex_slot;

uint8_t bitmask, iex_dir, iex_class;

uintl6_t ix_temp;

iex_cmd = ID >> 21;

iex_NAD = ID & Ox1fffff;

iex_arg = iex_cmd & ARG_MASK;

iex_dir = (iex_cmd & DIR_MASK) >> 3;

iex class = (iex_cmd & CLASS_MASK) >> 4 ;

if ( iex_class != 15) {
snprintf (SendBuffer,BUFSIZE,"CAN_RX:
Class:%d|Dir:%d|Arg:%d|NAD:%d|Len:%d| ©x%02x %02x
%02x %02x\r\n", iex_class, iex_dir, iex_arg,
iex_NAD, msg_size,dptr [0],dptr [1],dptr [2],dptr
[31);
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuf
fer),1000);

b
}

t#tdefine NAD_default (long)750 #define IEX2_CYM_ID 251 //
255 is max, select unique ID, also specified in .cym file
unsigned long status_id = NAD_default
+IEX2_ID_SEND_ONBUS_STATUS;

unsigned char status_data[4] = {0,0,0,IEX2_CYM_ID};

// Prepare Tx Header

TxHeader.Identifier = status_id;

TxHeader.IdType = FDCAN_EXTENDED_ID;
TxHeader.TxFrameType = FDCAN_DATA_FRAME;
TxHeader.DataLength = FDCAN_DLC_BYTES_4;
TxHeader.ErrorStateIndicator = FDCAN_ESI_ACTIVE;
TxHeader.BitRateSwitch = FDCAN_BRS_OFF;
TxHeader.FDFormat = FDCAN_CLASSIC_CAN;
TxHeader.TxEventFifoControl = FDCAN_NO_TX_EVENTS;
TxHeader.MessageMarker = 0;

https://github.com/LAPSYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK C CAN IEX Module Base
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" A
11.4: STM32 — osnovni IEX-2 modul — reSitev ?

Programska oprema — CubelDE Projekt - izseki

STM32H7 in IEX-2 protokol (minimalna implementacija)

modul mora :

* vsake pol sekunde poslati status sporo¢ilo z vrsto modula, da ga Cybro zazna (ze v kodi)
CurTimeStamp = HAL_GetTick();
if ((CurTimeStamp - lastTimels) >= 500) {
// Send two bytes (@xCC,0xCC) on FDCAN1l (as normal classic CAN message with ID
OX555)
retval = HAL_FDCAN_AddMessageToTxFifoQ(&hfdcanl, &TxHeader, status_data);
if (retval == HAL_OK) {
CanTxMsgCnt++;
snprintf (SendBuffer,BUFSIZE,"\r\nCAN Message Nr. %d sent!\r\n",
CanTxMsgCnt);
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),1000);
}
lastTimels = HAL_GetTick();

}

* - sprejemati QX sporoc¢ila, ki dolocajo stanje LED diod kot izhodov
dopolni program

* - poSiljati IX sporocila, ce se spremeni stanje USER tipke
dopolni program

https://qgithub.com/LAPSYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK C CAN IEX Module Base
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_
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Programska oprema — CubelDE Projekt - izseki

t#tdefine
t#tdefine
t#tdefine
t#tdefine

t#tdefine
t#tdefine
ttdefine
ttdefine

#tdefine

ttdefine
ttdefine
ttdefine
ttdefine

CLASS_MASK ©xFe /* mask for class - command */
DIR_MASK 0x08 /* mask for direction bit */
ARG_MASK ©x07 /* mask for argument */
IX_STATUS @x04 /* Status Message Argument */

IX_DATA ©x38 /*
QX_DATA ox3e /*
IW_DATA ©x78 /*
QW_DATA ox70 /*

binary
binary
analog
analog

inputs */
outputs */
inputs */
outputs */

General class dir ar(
IEX-2 is based on CAN 2.0B. Message format is defined as follows: < command
id.28 id.0
b28|b27‘b26‘b25‘b24 b23‘b22|b21 b20‘b19’ | b2| b1| b0
_ command P network address .| data ‘CRC__
(8 bit) (0-8 bytes)

b28 b27 b26 b25 b24/b23 b22 b21

class dir arg

BAUDSYNC OxF@ /* baud sync message (for autobaud sync of modules) */

TEX2_COMMAND_BIT_DATA  0x6000000
TEX2_DIRECTION_NODE2RC ©x1000000
TEX2_ARGUMENT_SYS_DATA16 0x800000

IEX2_ID_SEND_ONBUS_STATUS (IEX2_COMMAND_BIT DATA | IEX2_DIRECTION NODE2RC | IEX2_ARGUMENT_SYS_DATA16)

[command [ class [ dir | command | arg [ databytes description_ PCANview |
0000
0001
0010
IX_DATA 0011 1 xxx_| data(1..4) binary inputs 070-07Exxxxxh
QX_DATA 4] xxx | data(1..4) binary outputs 060-06Exxxxxh
0100
0101
0110
IW_DATA 0111 1 xxx | data(2..8) analog inputs OFD-0FExxxxxh
QW_DATA 0 Xxx_| data(2..8) analog outputs OEOQ-0EExxxxxh
| BAUDSYNC [IEEEE [1117- | autobaud sync msg | 1FFFFFFFh ]
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B8 Hardware Setup

{3 Autodetect 185 Clear All 18 Clear Modules 8§ Clear Missing > Clear 4 Move Up & Move Down &
Slot Name Description NaD Prefis

@& CPUUnit  CyBro-2 10 binary inputs, 8 binary outputs, 4 analog inputs, analog output 9250

ES! Slot1 Bio-24 Binary 12 inputs/12 outputs, 4 fast counters 4435 bio00

B8l Slot 2 Bio-24 Binary 12 inputs/12 outputs, 4 fast counters 4468 bio01

BE Slot 3 STM32H7  STM32HT Multi Sensor 1 user key input/4 LED outputs, 2#4DC in... 750 stmh700
E5l Slot 4 Swl 4/ 3%/ 2% compact switch module, normally-open and nomally-clo... 4178 swiD

——

Primeri CANBUS sporodil

CAN_RX: Class:3 | Dir:1|Arg:0|NAD:4178|Len:1| 0x08 00 00 08

CAN_RX:

00 00 08

CAN_RX: Class:3|Dir:0|Arg:0|NAD:4178|Len:1| 0x08 00 00 08

CAN_RX: [ \
CAN_RXI < Class ><di’ « a9
CAN_RX:
CAN_RX: object THWModule
CAN_RX: 00 00 08 Name = 'Bio-24'

CardID = 11

CAN_RX: Class:3 | Dir:0|Arg:0|NAD:4178|Len:1| 0x09 00 00 08

CAN_RX:
CAN_RX:
CAN_RX:

Vsebina :

* QX_DATA (novo stanje dig. Izhodov) na SW (NAD=4178)

00 08

General « Cass  |dir)  an

IEX-2 is based on CAN 2.0B. Message format is defined as follows: < command

id.28 id.0

b28|b27|b26‘b25‘b24 b23|b22|b21 b20}b19| | b2| b1 | b0

» command . network address |, data | ‘CRC__

(8 bit) (21 bit) (0-8 bytes)
b28 b27 b26 b25 b24b23 b22 b21 command hex binary arg  IX/QX/Iw/Qw
| IX_DATA 38h + xxx 0011-1xxx —

QX_DATA 30h + xxx 0011-0xxx M o|28.31 — BW
IW_DATA 78h + xxx 0111-1xxx f—
QW_DATA 70h + xxx 0111-0xxx ﬂ 24.21 —BW

/)bject THWModule
Name = 'SW-L'

ardID =8

4x LED illumination'

|EX controller

NAD

IEX module

101 [20.23 —BW

100 [16.19 — BW

011 |12.15 — BW

010 | 8.11 —BW
001 | 4.7 —BW
000 | 0.3 —BW

Description = '4x/3x/2x compact switch module, normally-open and normally-closed contacts,

0000
0001
0010
IX_DATA 0011 1 x| data(1..4) binary inputs 070-07Exxxxxh
QX_DATA 0 xxx_ | data(1..4) binary outputs 060-06Exxxxxh
0100
0101
0110
IW_DATA o111 1 xxx | data(2..8) analog inputs OF0-0F Exxxoxh
QW_DATA 0 xxx_| data(2..8) analog outputs 0EQ-OEExxxxxh
| BAUDSYNC [ ] 1 ] [ 111 [- | autobaud sync msg | 1FFFFFFFh ]
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Pri i CANBUS Cil
rimeri sporoCi w9
IEX-2 is based on CAN 2.0B. Message format is defined as follows: < command
id.28 id.0
b28{b2ﬂb26‘b25‘b24’b23}b22}b21{b20‘b19[ I b2 | b1 | DO[
» command e network address ole data ‘CRC_;
(8 bit) (21 bit) (0-8 bytes)
b28 b27 b26‘ b25 b24 b23‘b22‘ b21 IC;("“D'RE‘F’E gg; gg]1a1ry1 arg IX/QX/IW/QW
+ XXX -1xxx —
S g=Ramy e w G EE BEE e
y —— = P > QW _DATA 70h + s 011105 10 |24.27 — BW

101 |20.23 — BW

NAD —
/’Tﬂ)‘\ 100 [16.19 — B/W

011 [12.15 —BW

= — 010 | 8..11 — BMW
I ir=1 | e
IEX controller IEX module 001 | 4.7 —BW
command class dir com —
0000 000 | 0..3 —BMW
0001
0010
IX_DATA 0011 1 xxx | data(1..4) binary inputs 070-07 Exxxxxh
QX_DATA 0 xxx | data(1..4) binary outputs 060-06Exxxxxh
0100
0101
0110
IW_DATA | 0111 1 xxx | data(2..8) analog inputs OF0-OF Exxxxxh
QW_DATA | 0 xxx_ | data(2..8) analog outputs 0EO-0EExxoooch
BAUDSYNC [ 1 ] 111 |- | autobaud syncmsg | 1FFFFFFFh ]
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