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CANBUS vodilo .

CANBUS (1SO-11898-2): |
A Zgodovina e
APodrolja uporab G

A Avtomobilska industrija e
A Industrijska avtomatika, pametne stavbe

APregled protokola, arbitrage,
APrakti | ni pri mer -2prétackochet na hi ¢
Lab. Vaja :

A Gradniki in shema testnega sistema
A Programiranje sistema
A Meritve signalov na povezavah

VIN - LV 3 ERozman, Gkraba,
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Zakaj vodilo ?

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

Engine Anti-

Control Lock
Brakes [ CAN 1]
CAN CAN

High Speed

Engine Anti-

Control Lock
Brakes

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\ Gkraba,
4
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CANDbus na kratko

A CANbus i Controller Area Network bus

A CAN (Controller Area Network) je serijsko vodilo za
komunlkacuo med vgrajenimi mikrokrmilniki

A CAN bus na kratko :
A serijsko vodilo
A dve GANcH,CAN L)+ napajanje,

A diferencialni prenos signala
Aodpornost na gum.

A max 1Mbit/s, 40m,
A s por addbhjtav (latenca)

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

VIN - LV 5

GMD
CAML
LANAH

ERozman, Gkraba,
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CANDbus na kratko

A Prenos podatkov
Format okvirja
Protokoli s por ol il no naravnan
Detekcija napake
A Nivo Bitov (branje, Ait stuffingi)
ANi vo s p(GRCodkvir,lAGK napake)

|dentifier Data
A A
- " ~

ata‘ 32 e 6 0-64 « 16 2 7
L% Arbitration Control Data CRC Ack End of
5 Field Field Field Field Field| Frame
Ho o, |~ 1a & 3 _Ix _
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

Code Data aba,

VIN - LV
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CANbus napetostni nivoji ISO-1S 11898

A Diferencialni prenoso b i | a jparioi - Noa-Return To Zero (NRZ)
In bit-stuffing.

A Wiredi AND povezava: vozligle z 1 ogi
A0 . . Ado miracesanvein), 1. . A
a 1 ] 1 1 a 1 1 ] ] a 1 1 o1
5w +

CAN Hi
2.5 Recessive Volta
CAN Lo

[IRY

VIN - LV 7 ERozman, Gkraba,
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CANbus napetostni nivoji ISO-1S 11898

Recesivni bit Alf:
Aobe Il iniji25wha pribligno
A diferencialna napetost CAN_H in CAN_L 40V

Domi nantni bit AOf:
A CAN_H na pribl. 3.5 Vin CAN_L pribl. 1.5V
A diferencialna napetost CAN._ Hin CAN_ L & \2

VIN - LV 8 ERozman,

Gkraba,
8
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Format s por ol 1 | a

AVsako sporolil o 1 ma | D, poda
A ID - 11 ali 29 bitov
A Data - do 8 bajtov
A Dodatki - start (SOF), CRC, ACK, end (EOF)
|dentifier Data
A A
~ ~ ~
2 32 e 6 B 0-64 . 186 2. 7
E Arbitration Control Data CRC Ack End of
5 Field Field Field Field Field| Frame
oo oy, I~ I 8 8 _Ix _
© — || —
ES 9%99 Y/ SEEEEI EI y/i y/i 8%8
0 1|1 // 0[0[0 / VARRRERREREREE
I/ /4 7

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 ERozman, Gkraba,



. Field Name Bit Description

Length
SOF 1 Start of frame
-
|dentifier 11/29; Represents the message
O r I I l a S p O r O I a (green) 12/32 priority (11 or 29 bits for
y 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
: . . < ~ (0-64
Recesivni bit Alf: bytes)
: I : CE CRC 15 Cyclic redund heck
A obe |l iniji2bwa pribligno — Yo£ RO S
. ) ) - - CRC Delimiter |1 Assigned recessive (1)
m omi nan t ni b I t A O n: ACK slot 1 Dominant bit if error-free
] . . message;
A CAN_H na pribl. 3.5V in CAN_L pribl. 1.5V e et
message
ACK Delimiter | 1 Acknowledgement delimiter
EOF 7 End of frame
Table 1. CAN Message Data-Frame Format
COMPLETE CAN FRAME >
u<— ARBITRATION FIELD ———»t«— CONTROL —»j«——— DATA -t CRC FIELD > ~ « [« END OF FRAME »
E e
g: 1n -;lﬁ «—— ] —>l«— 8 > 15 =§ 5 3
o o Elo 2
o = == (=2 a
o = (I oz 2
E | & TN =0 - a —
foomnensna-gBfdlan-glaeninesglosee 00808 080C|lsslS535888|as 3
Waoooooooooo0|g|l@wlaobaloobooobcoaolvoovvuvuovuUuvuUuUUUuvuUuUuoOUldls <o oo oo ool e
DATA
0 0)(0](e](0] (0] (0 O 1|O[O[O[O] T{1{OlOJOIOJOIOfO[ T O | T {1 T T 1T 11|11

CAN
HI

CAN
LO

Figure 4. CAN Message Data-Frame Format



Arbitra g gNon-Destructive Arbitration)

A Pomembnoss porol il a jl@emdol ol ena
Ni gj a vaVeidynjoas tp o me mbn o st

A Naprava odda in hkrati bere
A fi Ona vodilu prevlada i1 1na vodilu

A Naprava:
A odda in bere enako i > nadaljuje z oddajo

~

A oddaf lirbberefi Oigizgubaar t/bi t r age

1 | o FTg

Contro — E i 0
“Critical Message / Enfmi =196”
1 9 E
Wheel 0/0(1/1/0{01.1
0
Speed “Important Message / Wheel Speed = 19E”

VIN - LV 11 ERozman, Gkraba,
11




Wired AND (Arbitra g &

Stanje i 0 mizka napetost oz. dominantno stanje) na vodilu previada

ostalastanjaflo( vi gj a napetost o0z. recesiyvV
Recessive Level = High

J} °

- Bus Level H

+ }

4[/ M 4I\/

\1 \\l \\‘

o

Dominant Level = Low
5V 5v
Bus State: recessive (High) Bus State: dominant (Low)
CAN-Bus | | | B CAN-Bus
H L L
(single logical L L L (single logical l
bus line) bus line)
R T R T E T R T R T R T
© © © = 2 e
@ O @ = Q @
Mode A Node B Mode C Node A Node B MNode C
VIN - LV 12 ERozman, Gkraba,
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Osciloskop: primer CANbus komunikacije

CAN
Bus

Node A
Data

Node B
Data -,/

Node C
Data

Tek SINEE 2.5

mW WMF / WMW “MM MU
Q*WWWWWW S QNHM*

‘ :'ACKbt'

mel - WWWCKbt"'f'

~ ACK bit N d C wins arbitratio
'Eiﬂl ChH2 J' 2.8 ‘u-'
C

Figure 8. CAN Bus Traffic
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Hitrost komunikacije

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

hitrosti
lastnosti:
zakljulitve, vrsta kabla, topologije, mote
4
1000
500
g 200
2
= 100
3
5
5 50—
20-
10
10 20 .50 100 200 500 1000 2000 5000 m
30 60 150 300 600 1500 3000 6000 15000 ft
VIN - LV 14 ERozman, Gkraba,
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RS-485 vs CANBUS

Kako r a

Podobnolenako: Prednosti CANBUS :
Dif AN Multi-master oddajanje
irerenciainl prenos CANBUS arbitraga
Multi-master RS485 1 konflikt, poraba toka, segrewanje
- ¢ Dodatna preverjanj a
Zaklj_u!\{tev 120 CRC, format sporolila
Razl il no Dodatna preverjanja(bitni nivo)

Spremljanje stanja linije (poslano/sprejeto)
_ Potrditev (Acknowledge)
Prednosti RS485 : Bit-stuff (6. bit)
Vi gj a iHho35mbit/s t
Obe stanji sta aktivho vodeni

CANBUS (Wired AND) ima
recesivno in dominantno stanje

R5-485 DRIVER CAN RECEIVER
. CANH

CANL
DOMINANT RECESSIVE

B - INVERTING

A - NON-INVERTING

VIN - LV 15 ERozman, Gkr aba,
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Laboratorijska vaja 13- LV6

A13.0: CANBUS osvegiteyv

[A 13.1 Opis primera : Cybrotech CANBUS sistem}

A 13.2: Krmiljenje Cybrotech IEX-2 modulov

A 13.3: CANBUS meritve

A 13.4: STM32H7 7 osnovni IEX-2 modul
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AStregna okna z rol et ami
)\a@fY}?lr)V‘Ia’ obil ajno:
AOdprtavtoplemvremenu za bol j go o gpoletje)l it ev
Azaprta v hladnem vremenu  za ohranjanje toplote  (zima)
A ugna, obilajno:
AOdprta v hladnem, geopasivmoegrevanje @ima pomlad)
Aaprta v vr olpsftrpregrevanjue n u (poletje)
AGaluzije:

ARolete med0%- 1
(0% odprte, 100%

A I t dmhajo 8a8ja:

Zaprtoo mn ez 0% { SY6Sy20imhnhiene ali zaprte ob izrazitem sonl|lnem
Odprto(50%), Solarno pasivno AOdprte v fAisolarnio poziciji ob sonl|lnih
(25%), Dvignjeno(0%).

o Aviotorizirana okna (s komarniki) :
AVotorizirana okna: AOdprta v poletnih noleh za pasivno ohl a
VKklop/Izklop

0.100% t NAYSNI adlye NRfSG Ay GSYLISNI

X

VKklop/ S\ velux Shutters
Izklop ~J

Zaprto, odprto, E_S—E
=> ——
| ——

Temperatures,Humidities

A

)
B
o
L o = o
5 B g
= 0 z 40
7 - ||||||||B\||\ =
0 o [ LT
i n 20 — e —
= + + ) —'—‘_H—/_\_\_\__\_\_‘_‘—‘——\_\—\_
3 1 | = T ——
I | | = ]
1! o 18 20 22 ] 2 4 6 8 @ 12 14 1s 18 20 22
-160 W Humid-Living Cur: 55.2%  Avg: 54.7%  Min: 50.1%  Max: 57.9%%
w2 2 0 2 4 [ g e 12 14 18 18 20 22 0 O Humid-Gallery Cur: 60.5% Avg: 59.8% Min: 57.2% Max: 62.8%
Ehorth Cur: 0.05 Avg: 44.3%  Min: 0.0%  Max:100.0% W Temp. -Living Cur: 22.7°C Avg: 22.6°C Min: 22.2°C Max: 23.3°C
BSouth Cur: 50.0%  Avg: 72.8%  Min: 50.0%  Max:100.0% O Temp. -Gallery Cur: 21.2°C Avg: 21.3°C Min: 20.5°C Max: 25.4°C

B Temp. - Outdoor Cur: 10.3°C Avg: 10.9°C Min: 7.4°C Max: 18.6°C




|| Sistem vgrajen v zgrad
- N m

CANbus v praksi INTEGRA BBYSTEM

Industrial & Building Automation

High level network
(Ethernet A-Bus,
Modbus)

CyBrocontroller

4 D
Low level network
(Canbu$
N /
Dodatki (ti)pza!a, daljinci, = N % : k\
0

VIN - LV 19 ERozman, Gkraba,



" NN
Bus 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 consumptioGable
must be selectedo ensure each module have at least the
minimum specified voltage.

2. Signal delay

Communication speed is limited with propagation time and
bus topology. Withdefault 100kbpsbhaudrate, 100m is safe
without restrictions.For a longer distance, cable must be
connected ima line (without trunks) and properly terminated.

Speed Topology FREE LINE

100kbps 100m 300m
50kbps 200m 500m
20kbps 500m 1000m

t NA YSNJ LINKEGRARSY STEM
52f OAyl X KAGNRAG A

Secondary power supply

B {1 {1 coop

24V 23V 22V 20V 24V 23V 22V 21V

({1 { {1 BAD
18V 17V

24V 23v. 22v 21V 19v

Network topology

FREE

VIN - LV 20

ERozman, Gkraba,
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INTEGRA BIYSTEM

|EXprotocol
(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

Commahd summary

command

-l

network address

data _CRC‘_

(8 bit)

b28 b27 b26 b25 b24 b23 b22 b21

class | dir

-
-

arg

(0-8 bytes)

NAD T unikatni naslov IEX

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
ERozman, Gkraba,
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INTEGRA BIYSTEM
Cablingtopology & 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

120ochm internal CAML

CANH
R +24V

G0m
CYBRO-2 m GND
m
1

Total line length: 180m
3 segments of 60m, terminated

Termination

{1 ' E]mohm erminatio
5
5

70om — 20m L] 20m L] I:]m"hm
{1200hm'+2400hm '+2400hm ™"y '=600hm
/3) 200m < Total IEX-2 bus length <300m \

B 1 il
20m 40m L

CYBRO-2
1200hm internal

Total line length: 250m 1206hm
single line, terminated 60m D Ij

= /

VIN - LV 22

ERozman, Gkraba,
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1-GND —
CENTRALNI KRMILNIK CYBRO 2 - CANL e
3 - CANH =
4 - 424\ W —
Controller

Ethernet port

2 X R&32 port
CAN interface

Digital and analog I/O

Core
Modular Communication and
Block statusLED signalization

Retentive and
permanent EEPROM memory

Removable connectors
230V AC or 24V DC

VIN - LV 23 ERozman, Gkraba,
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i ﬂrlmerl mo!u‘ov

IEX MODULBI0-24T

Wiring diagram

+24V

ov

power supply—‘

]
]

@

[ 111

|

A

AR

|

X0 CF M1 2 CT X3 X4

C8 IX5 X6 C8 IX7

9 AN R B M NS

1X8 C10 1X9 R0 G111

:® 27 & o8 a0

LI I

i 2 3 4 5

B T

B 9 o 1 12

QXD OO OX1 Ox2 C1 QX3 OX4 C2 QX5

13 1 15 16 17 18

Q¥ C3 07

QX3 C4 QXD QX10 G5 QX1

D

=

D

(=t

< ®

™

/]

+24V

Bio-24T

IEX2 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.

av

power supply ERozman, Gkr aba,
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Primeri modulov IEX MODULE FC

®) =X

202075 7

FC

fan coil module

Digital outputs Digital outputs
Hot and cold water valve Three speeds fan
SPECIFICATIONS: \\\\\\ / / / / /
1 x digital input | Q
5 x relay output ‘§"§‘§'§'§'§ Sisisisiols
2 X input temperature ££83835¢0 55835¢
measurement MM BHBE
24V DC power supply U E ) I 5 o 6
consumption: 110mA
. S
MECHANIC:
field mountable S2 [EES
_\ I " 1 1 1 -
TYPE: L NN\
FGEB Window swn‘ch// \\\ IEX- 2 compatlble device
Digital input External temperature sensors ES or ES-W

VIN - LV 25 ERozman, Gkraba,
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Primeri modulov

IEX MODULE FC

CONNECTING FAN COIL AND WINDOW SWITCH TO FC MOI
FC

. 230V AC

N
PE

IEX bus
+24V
H

-

GND

----- : GND
~~~~~ ; CANL
————— ; CANH

- Deoooc : +24V

CAN]

Incoming cable

exozman, Gkraba,
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i Primeri mo!u‘ov

/
IEX MODULE SW SWL ‘ /7
Digital inputs: connectors for swit?r'es I[EX2 module

4 switches

4 LEDIluminations
Designedfor LegrandBticinoand
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 ERozman, Gkraba,



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)
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Laboratorijska vaja 13- LV6

A13.0: CANBUS osvegiteyv

A 13.1 Opis primera : Cybrotech CANBUS sistem

[ A 13.2: Krmiljenje Cybrotech IEX-2 modulov }

A 13.3: CANBUS meritve

A 13.4: STM32H7 7 osnovni IEX-2 modul
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11.2: Krmiljenje Cybrotech IEX-2 modulov

iy

P oOovVv e g emo enost a ottt
glavni krmilnik Cybro 2
razlilni | EX r'g

VIN - LV 30 ERozman, Gkraba,
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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 ;

VIN - LV 31 ERozman, Gkraba,



11.2: Krmiljenje Cybrotech IEX-2 modulov
Cypro IDE T opisi modulov v .cym datotekah

BIO-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 =
e
item
Typ = vaOutBit
EventPriority = epOnChange
Vars =
<
item
Name = 'gx*'
Description = 'Relay output (0-open, 1-closed).’
Offset=0
end
é
VIN - LV

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 & ventilator
swhd qxB83 :== sSwld ix@3;
bioB8 qx8a = swhd ix83;
swild gxB1 := swdd ix02; £f SW Key -> LED indicator

if fpisw8d ixp2 then
Swid_gxe2 -= 'swAd qxe2 ;
end if ;

32

/4 5W Key -»> change LED indicator
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Laboratorijska vaja 13- LV6

A13.0: CANBUS osvegiteyv
A 13.1 Opis primera : Cybrotech CANBUS sistem

A 13.2: Krmiljenje Cybrotech IEX-2 modulov

[A 13.3: CANBUS meritve }

A 13.4: STM32H7 7 osnovni IEX-2 modul
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11.3: CANBUS meritve

|lzmerite stanje na vodilu pri :
- Razli Il nih zakljulitvah 1
-Odprte sponke, 5000hm,

- Dveh razlilnih bitni h hi
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11.3: CANBUS meritve

500kb/s:

Odprte sponke 5000hm 1070hm

3 zavitki UTP kabla s spojnikit cca 40 mé
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11.3: CANBUS meritve

100kb/s:

Odprte sponke 5000hm 1070hm

3 zavitki UTP kabla s spojnikit cca 4 0 mé
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11.3: CANBUS meritve

111111117
1111111
1
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Lab. vaja - meritve

RI E‘[DL STOP ':-_.‘\-\_-._'\,\..\f\g_t_&\.\,\-\‘.__,-,_ﬁ,\_,i r 3.12V

]

= -
Hidih=1.008us Umaxill=4.44U .
s 1,000

+h i (1) =setoiook Umaxill= 3.92U S
1.88U zeES 1.00V Time 2.800us @+0,0000s
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Laboratorijska vaja 13- LV6
A13.0: CANBUS osvegiteyv
A 13.1 Opis primera : Cybrotech CANBUS sistem
A 13.2: Krmiljenje Cybrotech IEX-2 modulov

A 13.3: CANBUS meritve

[A 13.4: STM32H7 T osnovni IEX-2 modul }
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11.4: STM32H7 T osnovni IEX-2 modul - Ideja

ARDUINO® connectors
(CN2, CN6)

Strojna oprema:
A STM32H750 Discoveryi n €

Ethernet connector

A CAN PHY vezje ge""

USB power connector
(CN15)

TLKJUSB connector
N14)

of 8

= &k ¢ -
[ 1 I Foni o A L
STLINKV3E UART3 [ o6 |  usBcomecr | ! ljZE o 'Jf-aﬁ-ni as E: wommar o
m 93 b 2 §1
[ [ Ethernet | . § Power header (JP8)
TAG connector SWD } L
{ UART1 | ~| PoE ‘ ¥

STDC connector
I e
32.768 kHz crystal '— RTC Lco 4.3inch RGB LCD 8

STM32H745X1/ STM32H750XB

in TFGA240+25 MCU
128-Mbit SDRAM '— FMC SAI2 Aiidio cod (UG)
udio codec
2x512-Mbit Quad-SP| j
Flash memory QsPl ‘ PoM_

USB OTG FS connector
(CN13)

ARDUINO® connectors
(CN3, CN7)

FDCANSs (U21, U22)

RO
Rsac70R

= 3¥N¥
EEE=IT

[ 4oy emnic sonvict | [es | ARDUING® connector SDRAM ' eMMC (U11)
o
[‘ (ur) Line in connector (CN8)
Power supply }— PWR SPI2 §§ .
| | I . | Eig o Audio codec (U15)
e
[ 2x FDCANs ——{ Focaniz | ] mn rem b ST g Line out connector (CN9)

VIN - LV 40 ERozman, Gkraba,



"
11.4: STM32H7 T osnovni IEX-2 modul

Strojna oprema:

A STM32H7 Discovery
ge vsebuje CANE

AAAPAA
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11.4: STM32H7 T osnovni IEX-2 modul

Shema :
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