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Vsebina

¢ Povezovalni standardi
EIA/TIA232 (R&32)
EIA/TIA485 (R$485)
CANBUS

Opis protokola in fizilnega nivoj a
Primer uporabe:

A IntegraBM: HW moduli in IEX2 odprtaprotokolskan ad gr adnj a,
A Vsebina LAB vaje : CANBUS, STM32 in-EEptotokol

Modbus

Opis protokola in fizilnih
PrimeriModbuskomunikacij:

A STM32 (MBnaste) <-> PC (MB slave)

A Cybrokot MB Sl ave (vi Gj e

USB- UniversalSerialBus
PCI ExpressRCIg

é

nNi voj ev

ni voj sko omreHje)
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10. Povezovalni standardi - uvod

c Standard j e dokumentiran dogovor, KkKi Vvse2ebi
natanlno dololene kritpriperolLahbko gas

¢ Uporablja se kot pravila, smernice ali definicije lastnosti, da bi materiali, izdelki ali
storitve ustrezali svojim namenom.
¢ Zakajstandardi ?

Omo g o bravjlno komunikacijo med programi ali programom in strojno
opremo (slike, tekst, zvok, telefonski pogovori).

Neuporaba | ahko onemogol i komuni kacij o,

¢ Kako pride do njihove uveljavitve?
Neformalno sprejemanje standardov

Primer: TTL napetostni nivoji (0¥ low,5Vdhigh s o pr i VIl | astnoc
standard zaradi moHnost i povezovanja [ip
Formalno sprejemanje standardovo bi I aj no ji h definirajo
organizacije:

IEEED Institute of ElectricalandElectronicEngineers
EIAJ ElectronicindustriesAssociation
TIA d TelecommunicationfndustryAssociation
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cZa povezavo dveh sistemov, dveh napr a
uporabiti serijski prenos podatkov.

¢ Kako lahko to izvedemo?

¢ Kaj potrebujemo?
Prenosni medi
Konektor

ZdruHIji‘f\\

RS-232 6 RS-232 \

USB d RS-232
4

q ‘ ‘@ USB & RS-485
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10.1 EIA/TIA -232 (RS -232)

c Standard RS 232 dol ol a:
napetostne in signalne nivoje ter [ asovn
pomen in vrste signalov in
razporedpinovnakonektorjinin konfiguracije povezav
mi ni malno kolilino krmilnih informaci)|j 1y

cZal etek i n razvoj standarda:
RS2320 leta 1962 (organizacija EIA)
RS232 C leta 1969
RS232 D leta 1986
TIA232 F leta 1997 (Ge vedno v veljavi)

c StandardR 32 omogol a Giroko zdruHIljivost

c Vir:
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" SR TxD RxD e
Pin 3 »|Pin 3
DTE DCE
Pin 2 |« Pin 2
RS-232 na kratko RxD i
Aasi met r i I nunbaamcedpodatkov( a™n g .
. . . . +13V +13V
A s skupnim povratnim vodnikom za vse signale, Logi&na 0
. . , (SPACE)
Aln napetostno nezakl|l jul |1 """~
Y 'Y in'Y L2 | — =
oV BT~~~ ]
________ s
. . _5V _________
Agumna | muaduv=tva: 5 V Logicna 1
A za omejevanje odbojev in presluha je uporablieno | sy utiiad 15V

razmerje— .
hitrost spreminjanja signala je omejena na 3% VAng.
slewrate)
Asinhronska komunikacifani urinega signala

Mark (1) =
Format podatka " [0 =
Prenos: Start,) €, Stofl; Ni paritetnega bita.

Standardndaudne(bitne) hitrosti
1200, 2400, 4800, 19200, 38400,57600, 11538

MSB

7

=12

1

2

3

4

5

6
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E 2025 Rozman - FRI

Vhod sprejemnika




10. 1.1 Elektril ni del standar da

c/Napetostna i n |l ogilna nivoj a
L o gi L:paeitiven napetostni nivo L o g i L :megatiten napetostni nivo
Oddajnik: od +5V do +15V Oddajnik: od-5V do-15V
Sprejemnik: od +3V do +15V Sprejemnik: 0d3V do-15V
+15V +15V
Logilna O
(SPACE)
+5V
——————————— +3V
OV BN~~~ ]
——————————— -3V
-5V [ T
Logi | na 1
(MARK)
- 15V - 15V
Izhod oddajnika Vhod sprejemnika
gumna i muennapetestnarazlika med izhodom oddajnika in vhodom sprejemnika,

K i pri neugodni h razmerah dé3VoI2¥). odporno
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¢ V RS232 je uporabljen
asi metr i I nunbafamcedpodatkov( a n g .
s skupim povratnim vodnikom za vse signale,
I n napetostno neza¥Xl j lm¥ho Yhapaj an

Oddajnik R&232 Sprejemnik R232

I )) A
RS-232 napetostni in | ogil CO
Q d O
GND L Skupni povratni vodnik za vse signale l GND
TTL ~T— 5V LVTTL
45V 85.5V) (3V53.6V)
Napetostni nivoji zaTTL in LVTTL: -1 33V
Vo = Minimalna izhodna napetost pri visokem nivoju (1)
- o . Vou =1 24V Vou =1 24V
V,y = Minimalna vhodna napetost pri visokem nivoju (1) - .
Vi 2V Vi 2V
Vi. = Maksimalna vhodna napetost pri nizkem nivoju (0) . —— 15v Voy —1 15V
Vo, = Maksimalna izhodna napetost pri nizkem nivoju(0)
= ' vV, =1 08V V, =1 08V
V;y = Napetost preklopa (preklopni prag) VtL 1 oav VL;L 1 oav
—l gV = _0V
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Za omejevanje odbojev in presluha je uporabljeno razmerje

Hitrost spreminjanja kateregakoli signala je omejena na 38 (dhgslewrate).
——————— +15V

L as v a pignalaaje za podane

napetostne omejitve  _/ vV _ _ _ 45\
O 00Dl !
| |
+—% ——————— 5V
|
|
|
_____________ L 15V
| 1 |
Pri upoGtevanju pogej & zawomej evalnj

standardR 32 prnppwvelpo dol Hi no povezayv
| zr al uthinl vly —

'as vz pohad8 © a 5 aF p LA
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¢ RS232 povezava dveh naprav
Data TerminaEquipmen{DTE)

Data CommunicatiorEquipmen(DCE)

Prenos podatkov:

L]

RaLunaTXD

Povezava naprav DTE in DCE
(direktna povezava)

DTE

Pin3

Pin 2

RatunaITXD

Povezava dveh naprav DTE
(navzkri Hna pc

DTE

Pin 3

Pin2

VIN i Predavanja
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DB9 [ DTE | In/ In/ | pce | DB9
Pins Out Out Pins
1 DCD | In | <> |In DCD | 1
2 RXD [In [<—|Out [TXD [ 2 <=
3 TXD | Out |=—>|In RXD | 3 <«
4 DTR | Out |—=| In DSR 4
5 GND - - - | GND | 5
6 DSR |In |«<—]|Out [DTR | 6
7 RTS Out |—=>|In CTS 7
8 (1S |In |<€—| Out | RTS 8
9 RI In <[ In RI 9
Naprava
RxD
» | Pin 3
DCE
< Pin 2
RxD TxD
1 RalLunal
D
Pin 3
X DTE
Fin?2
RxD RxD
E 202{} nuiiian - rr\'l

n
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¢ Vrste in razpored signalov napginskemkonektorju (DB9 Male):
RD (angreceivedata)- sprejem podatka
TD (angtransmitt data)d oddaja podatka
RTS (angequesttosend-zaht eva za poGiljanje podat ki
CTS (angclearto send o pripravljenost za sprejem podatka
DCD (ang. dataarrier deteci & sprejem prenosa iz oddaljene lokacije
DSR (ang. data setady) d pripravljenost za prenos podatka
DTR (ang. data terminaéady) o pripraviljenost za sprejem zahteve

Rl (ang.ringndicaton 6z azna pri hajaj ol i signal Iz i
GND (angground 6 ozemljitev

- G
KonektorjaDB9 Femaldén DB9 Male g !_l‘ Q_Q‘

DTR TD RD DCD DCD RD TD DTR
Cé: 0670 es) 67536 73%
0f073% ) \%0’9%R%Q_

I CTS RTS DSR DSR RTS CTS RI
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10.1.2 Nalini -2821 ovanja RS

a). Enostavnane-usklajeno delovanje (ang.simple no-handshaking)

Komunikacija deluje s predpostavko,gfaejemnik lahko bere podatke iz vmesnega
pomnilnika (angbuffer predno je sprejet nov znak.

Podatek je poslan iz oddajnikairf TxD) in sprejet na sprejemnikypin RxD).
Prikaz povezave med dvema vozli GI ema:
a) 9pinskikonektor 8 9 pinskikonektor

b) 9-pinskikonektor 6 25 pinskikonektor

9 - pinov 9 - pinov 9 pinov 25 pinov
3 3 3 2
TxD TxD TxD TxD
2 2 2 3
RxD —» RxD RxD —» RxD
7 7 7 4
RTS RTS RTS RTS
8 8 8 5
CTS [« —»| CTS CTS —»| CTS
4 4 4 20
DTR DTR DTR DTR
6 6 6 6
DSR [® »| DSR DSR »| DSR
5 5 5 7
a) GND GND b) GND GND

by Programsko usklajeno delovanje (ang. software handshaking)
Hitro procesiranje tako na oddajniku, kot sprejemniku

Znaka ASCI I st a upo-rCals)inkeneaprenoga (topdtrle@) e k ( st
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c¢). Signali so uporabljeni za usklajevalno delovanje (ang. hardware handshaking

n i

1) - y .
Ral u nd/ll maprdva Ral unalRmail kinhal
RALUNALNI K V/I NAPRAVA RALUNALNI K 1 RALUNALNI K 2
2 2
3 3
no [ > 3 | red ™D TXD
5 5
GND |2 5 GND GND GND
7 7
RTS 7 > 7 cTS RTS DC RTS
8 8
CTS 8 < 8 RTS CTS CTS
Mo ¢ konektor G e n kdnéktor Mo ¢ konektor Mo ¢ konektor

c Pri mer

z

Kk

Z

a prenos poavdtlk aN:APRANVULN AL NI KR/

RALUNALNI K 1

R1
R1

RTS

CTS

TxD |

— . ———————————————— - —p
4 ————-——-——--- - - Y ————— ——— - —
_—————-——--- - = ——————— - —>

VIN i Predavanja

V/I NAPRAVA ali
RALUNALNI K

CTS V/I

ali
RTS R2
RxD V/l ali R2

14 E 2025 Rozman - FRI
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R1 V/l aliR2

RTS CTS

R1 CTS RTS V/l aliR2
TxD RxD
podatek :
|
|
|
Las |
—
(1) R1 aktivira signal RTS, ko Heli p

(2) KoVI/l ali R2 sprejme signal RTS na svoj CTS vhod, odgovori s signalom RTS,
ki ga R1 sprejme na vhod CTS, kar pomeni daV/I ali R2 lahko sprejme poda
( 3) R1 prilne s poGiljanjem podatka

VIN T Predavanja 15 E 2025 Rozman - FRI



R1 V/l ali R2
RTS CTS
R1 CTS RTS V/l aliR2
TxD RxD
Las
_—
( 4) R1 konla poGil |

(5) Rldeaktivirasignal RTS
(6) VIl ali R2 odgovor deaktivirasvo] RTS

VIN T Predavanja 16 E 2025 Rozman - FRI



R1 V/l ali R2

RTS CTS

R1 cTs RTS V/I ali R2
TxD X X X X RxD
podatek
Las
ONO)
(1) R1 aktivirasignalRTS ko Hel i posl at(d) Rlbdmlt@kpoGiljanj

(2) KoV/l ali R2 sprejme signal RTS na svoj CTS vhod, (5) R1ldeaktivirasignal RTS
odgovori s signalom RTE ga R1 sprejme na vhod CTS6) V/I ali R2 odgovor deaktivirasvo] RTS
kar pomeni daV/l ali R2 lahko sprejme podatek.

B)R1 pril ne podatkao Gi | j anj em

VIN T Predavanja 17 E 2025 Rozman - FRI



'_
10.1.3 Lastnosti RS -232

¢ Napetostni nivoji:
Logi IFK3Vao-15V;-5V do-15V

Logilna 0: +3V do +15 V; +5 V do +15 V

¢ Asinhronska komunikacigani urinega signala

¢ Format podatka

Prenos: Start,) &, Stofy; Ni paritetnega bita.
LSE MSB

Mark (1) -12v
o] 0|1 [2[3[4]5]6]7 [
Space (D) +12v
c Asimetrilna povezava
Dvosmerna povezava (arfiglidupley
Povezava dveh naprav na isto maso (GND).
Vel ja oblutljivost na Gum.
Omejitev dol Hine povezave je 15 m.
¢ Baudnahitrost
Ob i I -a9p00l3ps
Druge standardne moHnosti: 1200bps2400,

VIN i Predavanja 18 E 2025 Rozman - FRI
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10.1.4 RS232 na osciloskopu (VIN LAB)

¢ Start bit , 8podatk bitov (obratni vrstni red), Stop bit (mirovno stanje
c Poslan znak na sli ki je 0b01001010O0

RIGOL + SZ28ml

CurH:= 22 .0us

Uaid2]) =fckrd LI § P20 =ittt Unngedl) = 4. 641)

(zFEE 2.0El Time 1688.0u=s
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10.2 EIAITIA -485 (RS -485)

c/ Standard R885 definiree | e k't r i L n edddjnkevtlimjeirs t i
sprejemni kov za simetril no poveza

Primer: haHduplexin full-duplexstruktura vodila v R385

RT ) Err ok -~ — §FT

E Eﬂ f —»M —»M e
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RS-485 0 poudarki

B

s I me tdifereficialini prenos v obe smdhaltduplexalifull-duple)

Neob!l ut | jinpremik potencigla anemljitve
Ne povzr ol aj o(prestub maisgsedmespovezave)n Ao A b A
MoHne i s30e hitrosti prenosa Sukana paria| f..-\.,@!«\.,ré

—
—_—

pr i p apo@boparice inz ak | j u L I Z2a emejevanjenodbjojev.
o mo g bitfostido35Mb/ss n v el tpevezavd @l1200 m o
vendar ne hkratWk¢(aj Gphaj kopovezhvarostobr a

Gtevilo oddajni kovgdo3Rot Gtevilo sprpgj
l'e obremenitev ni preseafldena,elj,e dloaRk®d .spr e

vhod sprejemnika

o

:RT +200mvl T-zoomv
: : —

i
]
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c Standard ne dolola posebnega protokol
protokolov uporabllaR&8 8 5 kot el ektri I niModbudandar
¢ Povezave postandarduB®3 5 so zaradi si metpainickelboe p
uporabne v industrijskih okoljih:
Neoblutljive za Gum in premik potencial a
Ne povzrolajo motenj navzven (presluh na
MoHne so viGje hitrosti prenosa

Kjer ni zahtevana velika hitrost, so povezave lahko zelo dolge (npr. v procesni industriji)
Primer za raven kabel in sukaparico

Raven kabel f TLT;TLT{' L/_

i &= g I

Sukanaarica ﬁ&%‘-ﬁ

—-
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c Logi I B mnapetostni ravo 112V 112V
L o g i L:megati@en napetostni nivo ] |
(6] | n a
Oddajnik: 0d-1,5V do-7V e
Sprejemnik: 0d200 mV do-7V +1,5V
L o g i L:paeitivén napetostni nivo +200mV
. oV
Oddajnik: od +1,5V do +12V - 200mV
Sprejemnik: od +200 mV do +12V -1,5V
Logi l|na
0
-7V -7V
Izhod Vhod
. . oddajnika sprejemnika
¢ Minimalne napetosti
izhod oddajnika vhod sprejemnika

—_— +1_5u\ ~ -15V +2n-:1mvl X T-znnmv

(@]
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¢ Za omejevanje odbojev se uporaldjea k | | u L | naebeh koncin (120)¢

upornostz a k|l j uluiptoveang gea odvi sna od

zato je standard ne specificira.

¢ Primer:
RS-485 oddajnik/sprejemnik
(ang. transceiver) 1) +
o~ . i 680W
| } d
| R
| | 120W
| 1 I
| 1
| | 680W
| : L
|
|
| |
: |
I____i ___________ ]

VIN i Predavanja
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¢ Povzetek standardov RE32 in R$485

R5232 RS485

Differential no yes
Max number of drivers 1 32
Max number of receivers 1 32
Modes of operation half duplex  half duplex
full duplex
Network topology point-to-point  multipoint
Max distance (acc. standard) 15 m 1200 m
Max speed at 12 m 20 kbs 35 Mbs
Max speed at 1200 m (1 kbs) 100 kbs
Max slew rate 30 V/ps n/a
Receiver input resistance 3..7 k@ =z 12 k@2
Driver load impedance 3..7 k@ 54 Q
Receiver input sensitivity = G 200 mV
Receiver input range s o B -/..12V
Max driver output voltage EIHY =T A2
Min driver output voltage (with load) E5 A +1.5V
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" JEE
10.3. CANBUS vodilo

CANBUS (1SG118982):
Zgodovina -
Podrolja upor abe

Avtomobilskaindustrija e
Industrijskaavtomatikapametne stavbé™ "

Pregled protokola, arbitrakfF
Prakti [l ni pr i me2mprotokBla met na h

Lab. vaja LV5:
Gradniki in shem#estnega sistema
Programiranjesistema
Meritve signalowa povezavah
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CANBuUs - poudarki

1 CANbuso Controller AreaN etwork bus

} CAN (Controller Area Network) je serijsko vodilo za

komunikacijo med vgrajenimi mikrokrmilniki, . . = gil e

+ CAN bus na kratko :
serijsko vodilo
d v e GANHjCAK L)+ napajanje,
diferercialniprenos signala
odpornost na Gum.

max 1Mbit/s 40m,
S p o r dol8ibdjtav(latenca)

1 CAN-FD standard, ISO 118982016
2Mbps5Mbps

VIN T Predavanja E 2025 Rozman - FRI




" JEE— _
CANBus - poudarki

+  Komunikacijski protokol:
CSMA/CD

Carrier Sense Multiple Acces3idllision Detection(Avoidancé

Z NDA
Non-Destructive Arbitration

y Sporoli Il no orientiran
ni nasl ova, vsak®d $p(@romdiak loo
vsebina)

potrjevanje (ACK) vsaj enega sprejemalca

VIN i Predavanja E 2025 Rozman - FRI 28



" JEE
CANBuUs - poudarki

} Diferencialni preno® b i | a panco Nam-ReturnTo Zero (NRZ)in bit-
stuffing.

} WireddAND povezava: vozli Gle z 1 ogil

v . - N \ v
O . . ad o nrecassivet) o, 1. . a
1] 1 0 1 1 1] 1 1 0 0 1] 1 1 0 1
5 + + % £ i # + + % £ i } t + %
Do i ma nt Valtai
CAN Hi
2.5 Recessive Volta
CAN Lo
Do minant Valta
0

Driver Lo gic

VIN i Predavanja E 2025 Rozman - FRI
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CANBuUs - poudarki

+ Prenos podatkov
Format okvirja
Protokolds por ol il no naravnan
Detekcija napak
Nivo Bitov (branje\abit stuffing)
Ni v o s gGRG,okvinACKinapaké

|dentifier Data
A A
- ' ~

g‘ 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

VINTPrec_ __,_ B




" JEE |
CANBus FD - poudarki

rezul tat trenda potrebe po vel]j P
7 d r u I:I I J | \V} S C A N In-bit-time detection “Free” transmission In-bit-time detection
'S AN 4 A Y 4 A
Arbitration phase _ ACK phase
2 1 zbol | Gavi ; — o\ - Y S —
d a | J Ge p 0 d at k ovno p .gptqﬂ\ﬂbit!sv {me\l Mbit/s and higher - ‘y‘mjonq_bitlsv Vv
vi Gje bitne hitrosti v podatkovnem bl ok
Classical CAN Header Trailer
- SOF . Data field (uptoSbyte) .-+ ACKfield :
: Arbitration field - CRC field P EOF
- Control field - et (IMF)
. SOF “Control -, ACKfield
- Arbitration field : field .. EOF
: Control field  : 8-byte ., (IMF)
: . data field :
: ' CRC field :
SOF Control field ACK field
Arbitration field 64-byte data field EOF
Control field CRC field (IMF)
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CANDbus zgodovina
1 1983 PrviCANBUSprojekt - Bosch
+ 1986 : CAN protdkol predstavijen (BMW 850)
1+ 1987 PrviCAN mikrokontrolerji prodani
+ 1991 : CAN 2.0Aspecifkacijaobjaviljena
1 1992 : Mercede®enzuporabiCAN o mr e Hj e
1 1993 :1S0O 11898 standard
1 1995 :1SO 1189@amandma

} Dandanesv el | na v o ANbus ingustrjskakavtgmatika

VIN T Predavanja 32 E 2025 Rozman - FRI



" JEE—
Uporaba CANBUS-a

} Zasnovan za avtomobilsko industrijo
1 Danes: Industrija/medicina

CANBUS Tr Hni del e Hi

100%

90%

80% -

70% -

60% -

50% -

40% -

30% -

20% -

10% -

.

Automotive Medical / Industrial

0% -
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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

VINTF

hitp:#'canbuskit.comiwhat. php 34
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CAN (SAE J1939) Primer : Caterplillar 797
797 System
VIMS   : ,*’{f ' -ﬁ:::-/ri_:__7 ET Service Tool

VIMS II

Chassis Control

(ABL2M) (ABLZC)

o) (]
]

..... R

Braking/Cooling
(ABL2C)
ADEM I

Master
Xmsn/TC

:.- (ABL2C)
P
I‘ .
‘ ]
]
]
]
L @
ADEM I ADEM I
Slave 1 Slave2 RACICLIM itk
(68K Madule)

Monitor

— CAT Datalink

e emsesonane T 195 Sensors and actuators
+ wireless data link

Il paper copies of this document are uncontralied

[Caterpillar]
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Caterplillar example

BRAKING/COOLING CONTROL

Mating Connestor
147-1446

160-7680

INFUT COMPONENTS

112-6160

TCS TEST SWITCH
144-0178
LEFT REAR WHEEL SPEED SENSOR

144-0178
RIGHT REAR WHEEL SPEED SENSOR

125-2076
AUTO RETARDER OM/OFF SWITCH

1282031
ARC PRESS SWITCH

1533717
RETARDER LEVER
EV2455
EMGINE SPEED ‘E
BRAKE COCLING PUMP SPEED .g
15ENSRR
BRAKE CiL FILTER s

RADIATOR FAN SPEED
sElagR

BRAKE OIL ACCUM PRESS
SWITCH
1285091

FOOT BRAKE PRESS SW
128-5081

BRAKE SY5 PRESS 3W
100-3055
BRAKE JIL TEMP
SENSORS

BN-0753
FARK ERAKE ONIOFF SWITCH
CUSTOMER PARK BRAKE
LOCKoUT

B-7Ta
FRONT & REAR BRAKE COOL
FILTER BYPASS S\

1435170
FH & LH REAR PARK BRAKE
RELEAZE PRESS. SENS

aX-7781
FAN DRIVE FILTER SW
ECM LOCATION CODE Tlge—
CAT DATA LINK O —

CAN DATA LINK {for fulure use}

VIN i Predavanja

Mating Canneclor

OUTPUT COMPONENTS

. s o . . o . . o . . e . By

BG-0835
AETA 4-WAY SCLENCID

3T-0062
AETA PROP
SOLENTID
107-1883107-1584
TCS ACTIVE LAMP

107-18831107 - 1884
RETARDER ON LAMP

122-1134
ARC SUPPLY SOLENOID

155-5080
ARC CONTROL SOLENCID

150-8136
RADIATOR FAN PUMP SOLENOID

150-5134
BRAXE CCOLING PUMP SOLENOID

152-3340
BRAKE CiL DIVERTING SOLENDID

1528340
PARK BRAKE SCLENCID
3E-5238

AL COOLER FAN
RELAY
1221134

REAR DIFF QIL BYFASS

58-3282

OK-TTE
BEV GEAR LUEE FILTER BYPASS 5W

ST
FINAL DRV LUBE FILTER BYPASS SW
126-5882
PUMP DLITLE'I; E%ERV LUBE SW

RIGHT REAR DIFF LEVEL
IR

LEFT REAR DIFF LEVEL
PRI

DIFF OIL TEMP
SENSOR

o W

MONITORING (VIMS-II)

Mating Connector

153-3482

Mating Connector

RIGHT FROMT STRUT PRESSURE
SEME
LEFT FROMT STRUT PRESSURE

NS
FEHT REAR STRUT PRESSURE

SPEEDTACH CLUSTER WZ LIGHTS

1471444 147-1445
INPUT COMPONENTS OUTPUT COMPONENTS
S ——— i -
3E7E12 :J_ [ —) lagss
STEERING PRESSURE (HIGH) SWITCH | BAYLOAD "ON”JUR LAMP
3E-TH0S -
STEERING PRESSURE (L0 5WITGH ¢ = PAYLOAD MONITOR LAME
11 {RED)
AMBIENT ARt TEMP o -0 107-22862
SENSOR VIME szg_wgs LanE
141-5748 I:D_ TBLUS)
(EYSTEM) BRAKE AIR PRESSURE SENSOR —_— 107- 1883
158-8830 VIMSL-::'SFON
AFTERCOOL WATER COOLANT LEVEL SENSGR Py
1886830 ! VINS ACTION ALARM
JACKET WATER COOLANT LEVEL SENSOR | ST-4434
158-2938 | f——] AUTO LUBE
STEERING OIL LEVEL n:n:ﬂ:[p]— ! o Luee
SERGRE
STEERING OIL TEME ] ! 53 1588022
SEME] — FOLR GAGE CLUSTER Wi2 LIGHTS
T T
]

LEFT REAR STRUT PRESSURE
SEMSOR
102-1400
AUTOLUBE PRESSURE SENSOR

1289325
FUEL LEVEL
BENSOR

HN-1851
DIAG NCETIC CONNECTOR (ECAR,
ET. FLAEH)

BG-3T60
TELEMETRY DOWNLOAD PORT
B0-3374
GAB SERIAL DOWNLOAD PORT
ECH LOCATION CODE
CAN DATA LINK {for future uzs)

ALTERMATOR £1 R-TERMI

2

SRR

BY-GA5E
WIMSE KEYPAD WILIGHT

147-13907
DIMMER SWITCH
143557
RACICLIM

165-2528
TIRE MORITOR (Future)

B-B545
WIMS MESSAGE CENTER W2 LIZHTS
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Caterplillar example

797 - TRANSMISSION CONTROL

143-2053

Mating Connector
147-1446

Mating Connector
160-7E80

Input Compeonents

GY-2455
Engine Spd Sensor

150-3164
Emsn Input Spd Sensor

BW-2455
¥msn Intermediate Spd Sensor
004 e T

Xmsn Output Spd Sensor #1

150-9164
Xmsn Output Spd Sensor #2

118-7226
Xmsn Oil Temp Sensor

100-4311
Xmsn Latching Pres Sensor

158-3279
#msn Lube Oil Pres Sensor

Ox-77E1
¥msn Charge Filter Bypass Sw

123-2003
Xmsn Ol Level Sw

Customer Xmsn Lockout

Bx-77e1
TC Inlet Filter Pres Sw

Ox-77E1
TC Screen Pres Sw

118-7228
TC Cil Temnp Sensor

0-TEET
Hey Start, Off, On

Shift Lever Command In

ECM Location Code

CAT Data Link

Output Components

114-4380
¥men Solenoid #1

114-4380
Xmsn Solencid #2

114-4380
¥men Solanocid #3

114-4380
Xmsn Solencid #4

114-4380
¥men Solanocid #5

114-4380
Xmsn Solencid #5

114-4380
Xmen Solencid #7

142-7324
114-5202 {atch)
Xmzn Latch Sclencid

1

1

1 CAN Diata Link (for future use)
1

-

VIN i Predavanja

114-4380
TC Lockup Clutch Sclencid

R,
¥mzn 2-Stage Relief Sol

wmission vsd
B-7-38

CHASSIS CONTROL

Mating Connector
147-1446

INPUT COMPONENTS

106-0178
HOIST PRES SENSCR

Mating Connecter
160-7690

QUTPUT COMPONENTS

1
(MR
HOIST PRES SENSOR

e

112-5874
HOIST CT HEAD PROP SOLENOID

112-5874
HOIST PC HEAD PROP SOLENOID

HOIST LEVER POS
SENSOR

137-7601

112-5874
HOIST CT ROD PROP SOLENOID

HOIST BODY POS
SENSOR

150-0749

112-5874
HOIST PC HEAD PROP SOLENOID

HOIST SCREEN PRES SW 1

126-7896
XMSN CANE LEVER POS SENSOR

110-T887
KEY
START OFF,ON

SHIFT LEVER COMMAND OUT

112-5874
HOIST PUMP BYPASS SOLENCID 1

112-5874
HOIST FUMP BYPASS SCLENCID 2

TT-0753
HOIST PILOT ON/OFF SOL

5T-4424
AlR START SOL

3E-5239

ECM LOCATION CODE

CAT DATA LINK

CAM DATA LINK {for future use)

ALTERNATOR #2 R-TERMINAL

~N W

BACKUP ALARM/LIGHTS
RELAY

3E-5239
ACCUMLATORS BLEED
RELAY

107-1963

BODYUP DASH LAMP

E 2025 Rozman - FRI



“SAE Standard Workload” (53 messages) V/C = Vehicle Controller

Signal Signal Size J T Periodic D From To

Number Description /bits | /ms| /ms | /Sporadic | /ms

1 Traction Battery Voltage 8| 06| 100.0 P| 100.0 | Battery | V/C
2 Traction Battery Current 8| 0.7] 100.0 P| 100.0| Battery | V/C
3 Traction Battery Temp, Average 8 | 1.0] 1000.0 P | 1000.0 | Battery | V/C
4 Auxiliary Battery Voltage 8| 0.8 100.0 P | 100.0 | Battery | V/C
5 Traction Battery Temp, Max. 8| 1.1 ] 1000.0 P | 1000.0 | Battery | V/C
6 Auxiliary Battery Current 8| 09 100.0 P 100.0 | Battery | V/C
7 Accelerator Position 8| 0.1 5.0 P 5.0 | Driver V/C
B Brake Pressure, Master Cylinder 8| 01 5.0 P 5.0 | Brakes | V/C
9 Brake Pressure, Line 8| 0.2 5.0 P 5.0 | Brakes | V/C
10 Transaxle Lubrication Pressure 8| 0.2 100.0 P| 100.0] Trans V/C
11 Transaction Clutch Line Pressure 81 0.1 5.0 P 5.0| Trans V/C
12 Vehicle Speed 8| 04| 100.0 P| 100.0 | Brakes | V/C
13 Traction Battery Ground Fault 1] 1.2]1000.0 P | 1000.0 | Battery | V/C
14 Hi&Lo Contactor Open/Close 41 0.1 50.0 S 5.0 | Battery | V/C
15 Key Switch Run 1| 0.2 50.0 S 20.0 | Driver V/IC
16 Key Switch Start 1] 0.3 50.0 S 20.0 | Driver V/C
17 Accelerator Switch 2| 04 50.0 S 20.0 | Driver V/C
18 Brake Switch 1| 0.3 20.0 S 20.0 | Brakes | V/C
19 Emergency Brake 1] 05 50.0 S 20.0 | Driver V/C
20 Shift Lever (PRNDL) 3| 06 50.0 S 20.0 | Driver V/C
21 Motor/Trans Over Temperature 21 0.3 1000.0 P | 1000.0 | Trans V/C
22 Speed Control 3| 0.7 50.0 S 20.0 | Driver V/C
23 12V Power Ack Vehicle Control 1| 0.2 50.0 S 20.0 | Battery | V/C
24 12V Power Ack Inverter 1] 0.3 50.0 S 20.0 | Battery | V/C
25 12V Power Ack I/M Contr. 1| 0.4 50.0 S 20.0 | Battery | V/C
26 Brake Mode (Parallel/Split) 1] 0.8 50.0 S 20.0 | Driver V/C
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"
CANBUS In OSI Model

1 CANj e zaprto omreHje
ni potrebe po varnosti, sejah in prijavah

n i zahtev po uporabni Gki | zkuGnj
yF1 ZzE I oni Il n podat kovni nNi vojl
Microcontroller 1 Microcontroller 2
Application i Application
Data Link Data Link
Physical T Physical

CAN Bus
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"
Sporol i1 I no orientireé

} Vs ako vspejemni&Ineddajnik

y PoGi Il jatel jvspnooGalimj a sporolil o

} Vsa vozli Gl ai hesejodkskpbapbilali | e
} Vsa vozl iIsprejem beonapaki(ne vemo, katero je potrdilo)

Important message
from the wheel speed sensor!
Wheel speed is 100 RPM

VIN T Predavanja 40 E 2025 Rozman - FRI



" JEE
CANDbus napetostni nivojil SO-IS 11898

ARecesivni bit:
Aobe | inijdsvna pribliHno
A diferencialna napeto€€AN_H inCAN L &40V

ADominantni bit:
A CAN_H na pribl.3.5Vin CAN_L pribl.1.5V
A diferencialna napeto€AN HIinCAN L & W2

VIN T Predavanja E 2025 Rozman - FRI 41



"
Format spor ol 1 | a

}'Vsako sporolil o 1 ma | D, podat
1 1D - 11 ali 29 bitov
} Data - do 8 bajtov
} Dodatki - start (SOF)CRC,ACKend(EOF)
|dentifier Data
A A
o Y N
th‘ 32 b 6 < 0-64 < 16 < 2 < 7
,_*,_CE Arbitration Control Data CRC Ack End of
‘S Field Field Field Field Field Frame
% o 1~ od & 3 | _
#o olzala , Szl 2 . o 3es
0 11 /] 0[0[0 / JT T T
I/ 1/ 7

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

Standard Extended CRC

|d22ti§;r Idei?iﬁZr Data 0to 8 Bytes

Length of Message
Code Data

VIN T Predavanja 42 E 2025 Rozman - FRI



. Field Name Bit Description

Length
SOF 1 Start of frame
7 - |dentifier 11/29; Represents the message
F O r I I l at S O r O I a (green) 12/32 priority (11 or 29 bits for
standard CAN and extended
CAN; 12 or 32 bits for CAN-FD)
RTR (blue) 1 Remote transmission request
. IDE 1 Identifier extension bit
CAN vs. RS-485: Why CAN Is on the Move = : PSS T ————

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
bytes)
CRC 15 Cyclic redundancy check
CRC Delimiter |1 Assigned recessive (1)
ACK slot 1 Dominant bit if error-free
message;
recessive to discard errant
message
ACK Delimiter |1 Acknowledgement delimiter
EOF 7 End of frame

Table 1. CAN Message Data-Frame Format

« COMPLETE CAN FRAME >
w j«—— ARBITRATION FIELD ——te«— CONTROL —»= DATA - CRCFIELD > - x|« END OF FRAME >
E B

=l 1n | «—— | —>———— g - 15 > xS 3

= & ElS 2

w == n |2 o

G ﬁfg ° zl3 8

N = M o — a

- T | -5 FE AR R R R L PR P

hHlecdooooooaoaoalg|e @la 6065608585858 E585|2IR L2 2332[(L a2
DATA

0 0] (0][0] (0] 1 Ol 1{ojo[o(ooofO1 T{O|T |1 1T T 11|11 ]
CAN
HI
CAN
LO

Figure 4. CAN Message Data-Frame Format



" S
Arbitra h a(NDA- Non-Destructive Arbitration )
1 ArbitraH@&potrebna, ko wedbjativoaz!l i GI' pos k.t
} Do konca spor oshmolegennaankrkio oddaj a

}+ Vo z | ber€d vadiloin oddajajo samo v trenutkih neaktivnosti
} Vozlzi Glvai Gj o 0 ndtolhadpljujejoozroddajoe t o

Critical message

from the engine!
Impo... Oil Pressure is 5 PSI
Oops, excuse me! ,
‘;-;ng{‘*
L
N

-

9 L 6
ngne| [0 o[™]ofo[ 1 o1[1]o]
Contro 0
Critical Message/ E ml =196
1 9 E
‘Wheel |O‘O| 1|0‘0| 1
Speed “Important Message / Wheel Speed = 19E” ’

VIN T Predavanja 44 E 2025 Rozman - FRI



"
Arbitra h a(Non-Destructive Arbitration )
y Pomembnost sporddemla J e dol o
ni Hj a wviedjn@spomembnos:

1 Vodilo:
0 O(dominantni bit) na vodilu prevlada nadL (Gecesivni bit) na vodilu

ryLe naprava:
oddad libered 085 izgubaar t bi t r aHe
odda in bere enak@> nadaljuje z oddajo

1 o [T

Contro — E i 0
“Critical Message / Enfmi =196”

1 9 | E
Wheal 0jo]1]/1]0]0]1]1]

0
Speed “Important Message / Wheel Speed = 19E”
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Wired AND vezava

Stanje@ 0 domipantno stanje)
previada

na vodilu

ostala stanjalo (recesivno stanje) na vodilu.

Bus State: dc;ﬂiﬂanl (Low)

o
<

- 1

5V
Bus State: recessive (High)

CAN-Bus ] L . CAN-Bus
(single logical (single logical
bus ling) bus ling)

R T R T R T
QL @ L
= = =
w w W
w w w
@ @ 14}
o 0 )
D D o

Node A Node B Node C

o <——

HJ\J{

recessive — AD:QL
-

dominant <

Node A MNode B

A

recessive — ADT_Q'{;

Node C

VIN i Predavanja

46

E 2025 Rozman - FRI




" A
Pri mer arCBN aaSmA@ A NDA

CSMA/CD NDA T Carrier Sense Multiple

Access/ Collision Avoidance by Non Destructive
Arbitration
Mode X

NMode A F
Node B F Y
NMode C

Startyldentifier Field
Node A — | Bit

Mode B ——
1 Remainder Node C

mm Arbitration
phase

Transmit CAN Bus —
Request

MNode B loses Arbitration

VIN i Predavanja E 2025 Rozman - FRI
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Osciloskop: primer

CANbus komunikacije

www.ti.com The CAN Bus
Tek B 2. '-T.IIMHJ-: 4 Ar‘qq
[T 'l
CAN n
HWWM WMF LF WW MM MU
T T ety ‘“M""‘"‘* VAN
WNWN U\l NM\Ju\*-
Data 5y _ : A
‘ ACKbn . : : :
NodeB | M” V w HJWUM;\CK bit - -
Data -,/ '
~ ACK bit Ncrde C wins arbitration _ _
s dekil o T S P 4 ATt w"l,u : :
Node C FIWIH\J]IIUTJ’F
Data
4ol : : :
B 38 1V B v o1 T, '5" ' Mzoaps ol Ll I e
ch3 S.00V Chd 5.

Figure 8. CAN Bus Traffic



" J
CANBUS - Hitrost komunikacije in razdalja

1 Do 1 Mbit/sec.
1 Standardne hitrostd MHz, 500KHz and 125KHz
1 Max lengthdo 5000m, odvisno od:
1 hitrosti :
} lastnosti povezav

500

vy ozakl julitve
topol ogi j e, §20

100——

Bit Rate [kBit/s

10

L ) | il
[ | [ | il T 1 [
10 20 50 100 200 500 1000 2000 5000 m
30 60 150 300 600 1500 3000 6000 15000 ft
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A\

Mohnost i real i zacl | e

Node A Node n

Application @

3. 7 eg

Host-Controller 80C166 | C167CR:

eoo |
| ' |or C515G
CAN-Controller 81C9x I| CAN |

CAN-Transceiver

120 CAN_H

120
CAN-Bus Ohm

Ohm
40m/ 130 ft

@ 1 Mbps
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" I Sistem vgrajen v

I
CANbus v praksi INTEGRA BIYSTEM zgradbo FRI !

Industrial & Building Automation

High level network

(Ethernet A-Bus, A &=
Modbus) ?\\
—_—
KNR ggacos

CyBrocontroller

Jtotw 9 ZigBeerAlliance

Low level network e

(Canbu3 e |

Dodatki (tipala, daljinci, S N
X 0

VIN i Predavanja E 2025 Rozman - FRI




" t NRA YSNJ LINRA LI2 NJ
INTEGRA BISYSTEM 52f OA VIS KA 0 NI
Bus length

Regarding bus length, two points must be considered:

1. Voltage drop

. . . Secondary power suppl
Wire resistance cause voltage drop, which depends of Ye Py

cable length, wire diameter and power consumptio@able B {1+ 1+{1+1{] coop
must be selectedo ensure each module have at least the T T zlﬂ"' a2V

ini f B 1—{—{{] s
minimum specified voltage. oy 53y v 5Ty oy Ty v
2. Signal delay

Communication speed is limited with propagation time and Network topology

bus topology. Withdefault 100kbpshaudrate, 100m is safe
without restrictions.For a longer distance, cable must be

connected ira line (without trunks) and properly terminated. FREE
Speed Topology FREE LINE

100kbps 100m 300m [+ H{H+{H{+H{1 une
50kbps 200m 500m

20kbps 500m 1000m
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Microcontroller 1 Microcontroller 2

.._tOkOIa 3- n|V9—> Application Application
INTEGRA BI8YSTEM { e
|EXprotocol
CAN Bus

(nadgradnja CANBUS)

IEX PROTOCOL v2.8 POVZETEK

General

IEX-2 is based on CAN 2.0B. Message format is defined as follows:
id.0
b0

id.28

b28|b27|b26|b25b24|b23|b22|b21|b20|b19 b2 | b1

data CRC

(0-8 bytes)

network address

-l [

(21 bit)

command
(8 bit)

Commahd summary

b28 b27 b26 b25 b24 b23 b22 b21
o |

class dir arg

\
< »~ <

NS

NAD (Network ADdresg &
unikatni naslov IEX modula

____—J——J__
0000 .
0001 |(X,W) . VhOd, Q (X,W) ..1zhod
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 ( )
oiog X .. bitni, W .. besedni (16b
0110
IW_DATA 0111 1 xxx | data(2..8) analog inputs DF0-OF Exxxxxh
QW _DATA 0 xxx | data(2..8) analog outputs OE0-OEExxxxxh E 2025 Rozman - FRI
[ BAUDSYNC [1111 ] 1 | | 111 | - | autobaud syncmsg | 1FFFFFFFh |




" N
t NA YSNJ LINRA LJ2 NP
INTEGRA BIYSTEM . f A A
Cablingtopology & Termination 1t 2dz0 Sl yesS

1) Total IEX-2 bus length <100m

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

CYBRO-2 5m — IEX-2 cable
Total line length: 95m
no termination neccessary 10m
2) 100m< Total IEX-2 bus length <200m
20m — 40m 60m oD
CYBRO-2 5m CANL
120chm internal CANH
R +24V
Sm
Total line length: 180m [ []
3 segments of 60m, terminated 10m 20m 20m D E] 2400hm

(1200hm™'+2400hm " +2400hm ) '=600hm
3) 200m < Total IEX-2 bus length <300m

. 1 —
20m 40m L

CYBRO-2
1200hm internal

Total line length: 250m
single line, terminated

o (] E]1200hm
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. .
'.C_ Primer centralnega

entralni krmilnik rmilnika

Cybro -2 1 - GND
2 - CANL
3 - CANH
4 - +24V

Ethernet
port 2 X RS232 CAN
Interface
Core Digital and analog
Modular /0 Communication
Block "y, B and statud ED
— signalization

| Retentive and
230V AC or permanent EEPROM
Removable

24V DC memory
connectors

VIN i Predavanja E 2025 Rozman - FRI



"

Primeri IEX MODULE e
I
modulov FC ol B

FC

fan coil module

Digital outputs Digital outputs
SPECIFICATIONS: Hot and cold watervalve\\\\\\\ / / / / / Three speeds fan
1 x digital input O TTTT TG
5 x relay output ‘§"§‘§'§'§‘§ Sisisisiols
2 x input temperature ZE3338 BEBRER
measurement MM BHBE
24V DC power supply 9= E ) I 5 | )
consumption: 110mA
£
MECHANIC:
field mountable S =SS
pavimsl |
-II-:YGIT:EB Window swn‘ch// \\ IEX 2 compatlble device
Digital input External temperature sensors ES or ES-W

VIN i Predavanja E 2025 Rozman - FRI



'._
Primer IEX MODULE
modulov

| _230VAC
oE
IEX bus
AN 1
CANL 1 1 |
GND
Window switch _»
Outgoing cable I l
o H u@o
g6 284 8-
CAN S III
i!ms sae!l%
] Il fo
| |
e . GND —_——"
oo CANL - ]
soco= CANH oo |
ool +24V v
Lhot | w |
' I
L fs3 !
CAN - ( M |
L fs1 |
Incoming cable N -
E 2025 Rozman - FRI




= __
Primerl

modulov

Wiring diagram

IEX MODULBIo-

+24V

ov

power supply—‘

3
L] T

&)

X0 C8 1 X2 OF IX3 O IX4 CBOIX3
LT VR S T L I T

e Co X7

1X8 C10 1X9 R0 G111

& o8 a0

LI I

i 2 3 4 5 6 T & %

QXD OO OX1 Ox2 C1 QX3 OX4 C2 QX5

o 1 12

13 1 15 16 17 18

Q¥ C3 07

QX3 C4 QXD QX10 G5 QX1

=

0|5 @SS |

+24V

Bio-24T

IEX2 module

12 opto-isolated PNP transistor
outputs 1A

12 opto-coupler inputs 24V

1-+2av @ ) 1-GND
2- CANH ;zl 10 ‘ 2-CANL
3- CANL &= ) . 3-CANH
4- GND Bio-24R 4. 024y

A

Figure 3: IEX-2 input and output ports.

/]

av

power supply E 2025 Rozman - FRI



'_
Primeri

modulov IEX MODULE SW  SWAL y

Digital inputs: connectors for S'.VI[§FES ————————— [EX2 m—dd—u—l—e --------------------- _
4 switches

4 LEDlIluminations

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 B9x44x38mm
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Primer IDE
CyPro

>
File Edit View Project Program Tools Window Help

CYPR@Q SOFTWARE

IDE

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

Q0O O00 O 6 000 VOO0

H Open Save Print Cut Copy Paste Environment | Configuration ardware Allocation Masks Sockets - Send  Monitor  Start Stop
Project Tree F= | Local Allocation
E‘" Project: YIN_vaje.cyup MName Type Attributes Description
Program: Mew Program
-8l Hardware Online Monitor
- Masks T
, E o = L2} i i -
-8 Sockets + X é T+ =5 » nm ik ik Monitordl - =
5T: function main:void; History ‘ariable name Tupe Walue Baze
@ Drezcription
bio00_ix00 bit 0/ Dec
— | bin00_jx01 bit 0/ Dec
= — — bia0_q«00 bit 0/ Dec s
New Pragram - ST: function main biot_01 bi 0D |
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
bioB8_qx@2 := tbioB@ qx02 ;
end_if ;
Speed: (1 G0ms [16z tatal)



s CANbus v praksi
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e, IENENGGA YA LUNR YSNA AT 6SROS
' - haNB@gEyaSs LIN

Primer zimskegadnex@ ht (2LX 23y S 6 NLJ

¢C2L) 20y 6 Nddh £ { |
il

Podatki

RS 232

t NBT NI 6 SdFyeSs
toplote (rekuperacija)

Filter Indikator ..

VKklop/IzKiop L
Kontrola pretoka

VIN i Predavanja

COP

HVAC HeatPump COP

4.0
3.0
2.0
1.0 ‘
0.0
18 20

W Heating Boiler

[ Heating House

_ ToplotnaMol
ElektricnaMol

43INII30 1301 JF 100L0H

“C or Eff/710 [%]

Primer zimskegadnevadz6 A Y {1 2 A 02a G NB] c

108
BO
[=10]
40

HVAC Ventilation Efficiency

20
o]

43INII30 1801 JF TT00L0H

18 28

O ventilation ON
M Eff/10 Level 1
M Eff/10 Level 2

Temperatures o Dutdoor‘ I Indoor
. ig

I"'Iir'l: 15, 6% Max: 98.7%
nan Max: nan%

l AIR Intake m #IR Enhaust O Mo data
ts reserved. 1

14 1& 18 20 22

EFFO

S v ergk temp- Zunanjizrak temp. %]
Iz| z |zralpt@mp- Zunanjizrak temp.
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e EEEEEETAG YA LNAYSNA AT BSROS

Zalivanje(vrt, zelenica, ribnik)

Primer poletnega dneZalivanje

Za“vanje Irrigation Sprinklers' Activity
(vrt, zelenica, ribnik) n
. 0.8
o
2 o
=
S .. tok © o4
€eNnzorjl pretoky g g o3 I
0.0 |
=— _ 20 22 2] 2 4 [ 8 e 12 14 18 18 20 22 o
L
o i O Grass South Last: ©.0 Avg: 0.0 Min: 0.0 Max: 1.0
VklOp/leIOp E Grass West Last: ©.0 Avg: 0.0 Min: 0.0 Max: 1.0
O Grass East Last: 0.0 Avg: 0.0 Min: 0.0 Max: 1.0
O Grass Morth Last: 0.0 Avg: 0.0 Min: 0.0 Max: 1.0
W Garden ___ Last: ©.0 Avg: 0.0 Min: 0.0 Max: 1.0
| Pond Last: 0.0 Avg: 0.0 Min: 0.0 Max: 1.0
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GAGYA LINAYSNI yIFRI 2N} A\

Tipala

Zaznave (gi b@mgra v hi gi

Motions E
5 .
: ol | TVEE
Detekcija gibanja/prisotnosti R e T NN S TS
2 10 ‘ E
=1
é 8.0
.".,fl--.-,._h . R
MOtlon De‘:eCtor 1B =2 22 o 2 4 [ 8 10 12 14 16 18 20 22
i Upper| M Gallery M Tim @ Nia
Lower | E Living O Seating O Office O Lobby E Toilet W Utility
i O Kurilnica
Outer| @ Carport M Entrance M EKurilnica M Office M@ Porch
) Lower Motions Cur: 0.0 Avg: 0.5 Min: 0.0 Max: 3.1
Upper Motions Cur: ©.0 Avg: ©.1 Min: 0.0 Max: 2.0
Outer Motions Cur: nan Avg: nan Min: nan Max: nan
> Tinishome 2011. ALL rights reserved. Unauthorised use prohibited.
Osvetljenost prostorov
Brightnesses é
108
_ F
L m .
n b
m &0
= I —— e B 5
8 40 \ z
) b
o l
]

12 14 16 18 20 2 1] 2 4 3 g 10
W Lliving Cur: 73.2% Avg: 44.2%  Min: 0.0%  Max: 85.0%
M Kitchen  Cur: 77.3%  Avg: 38.5%  Min: 0.0%  Max: 85.0%
O wtility  Cur: 46.8%  Avg: 23.2%  Min: 0.0%  Max: 54.3%
O Gallery Cur: 85.0%  Avg: 43.2%%  Min: 0.0%  Max: 85.0%

3 Tinishome 2011. ALL rights reserwed. Unauthorised use prohibited.

Temperatura, vlaga

Temperatures,Humidities

£ o
A - e ES
4 = z
7 \ G 3
=
g
I
4 (3]

G - 4 | p :
Ly, {"'\ g
= e

- 3.; g o
J_.ﬂ' - 18 20 22 2] 2 4 6 ] 10 12 14 16 18 20 22

W Humid-Living Cur: S5.2% Avg: S4.7%  Min: 50.1% Max: S7.9%
@ Humid-Gallery Cur: 60.5% Avg: 59.8% Min: 57.2% Max: 62.8%
M Temp.-Living Cur: 22.7°C Avg: 22.6°C Min: 22,2°C  Max: 23.3°C
B 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
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ek "N GA S YA LINAYSNI yERT 2N A
Osvetlitev (aktuatorji)

Auli se upravljajo v skupinah
VKklop/lzklop in zvezna regulacija

-

razsvetljave AObi]lajno krmiljena s pomoljo scen i
A/klop/izklop BIG24Rin BIG24T AStatilndnecene Prehrana, Obi sk, Romant.i
Keveznaregulacijia  LJ2 YORIG 2 2 ADogodkovne scene : Ko se vklopi TV, nastavi bl

balastov- Cybrotechmodul LED i o _
AAmanjgevanje porabe
A asovne(ilzkklliopi po dololenem | asu odso

Akl opi | ul  seapuotoebno k(toenuina osvettjenost)
Zvezna MANastavi zvezn potrdbnolstopnje a(gieae na asvetljenost)
' regulacijar &
== ;/ . Primer meritev osvetljenosti in nadzora porabe el. energije
f B i . . . .. . .
IEX (CANBus) = sl (glavni porabnik el. energije so posebej izpostavljeni)
i zklo
. P Brightnesses Electricity Consumption
‘\:\\ _ lea 40k
— P ~ *om ‘
- o , 30k
f; “ = £ ok
0 | 1.0k
12 14 16 18 20 22 0 2 4 0.0
WLliving Cur: 73.2% Avg: 44.2%  Min: O.0%  Max: 85.0% ’ 12 14 16 18 20 2 0 2 4 5 g 10
B Kitchen Cur: 77.3%  Avg: 38.5% Min: 0.0% Max: 85.0% ) ) L )
OUtility Cur: 45.8%  Avg: 23.2%  Min: 0.0%  Max: 54.3% W Power Cur:589.5 W Avg:B93.9W  Min: 4851 W Max:3B45.1 W

W Gallery Cur: 85.8%  Avg: 43.2%  Min: 0.0% Max: 85.0% OBoiler OHeating OWater Pump O Pond Stream
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"N GA S YA LINAYSNI v RT 2 NI
| tFraAaAgy2 23aINBOL

AStregna okna z rol et ami
)\8@?",!‘?‘{)7‘@’ 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:
Zaprtow mn k203 { S

6Sy20/Bnl®ene ali zaprte ob izrazitem sonlnem
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 NAYSNJ adlye NRtSG Ay GSYLISNI

.. Zaprto, odprto, SVFre—s
4 )¢ i

VKklop/ &\ Velux Shutters
Izklop %

Temperatures,Humidities

[=1:]

R % B e = ===

20 — = ————

e

40

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

1]

A

u T —
L 1B =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

. . L ) O Temp. -Gallery Cur: 21.2°C Avg: 21.3°C Min: 20.5°C Max: 25.4°C
Ll LD s b byt B Tenp.-Outdoor  Cur: 10.3°C  Avg: 18.9°C  Min: 7.4°C  Max: 18.6°C




" JEE—
Lab. vaja 0 meritve CANBUS

|lzmerite stanje na vodilu pri :

-Razli I'nih zakl julitvah na
Odprte sponke, 500o0hm, zakl |

-Dveh razlilnih bitnih hit.:!
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Lab. vaja 0 kontrolni program

Monitor

Higtory

Yarable name

bic00_i=00

bic00_i=01

bio00_g«00

bio00_q«01

1 bio00_gu02
bio01_i00

bic01_i=01

bio01_i=02

bio01_i=03

I T 7 | 01 _ 300
(s N T e Y e R e T e N e R e D B L 1)

bio01_gu02

aw00_ix02

aw00_ix03

awl0_gu«00

aw00_gun

awl0_gu02

awl0_g«03

VIN i Predavanja

Program

f£f Perindic tasks

if fpiclock 18s then
bioBB qxB82 :-= *bhioBd _qxB2 ; Zf Red LED
end if ;
if fpiclock_1s) then
bioB@ qxB1 := 'bioBA8 gx081 ; f¢f Red LED
bioB1 qx81 := tbioB1 gx@1 ; f¢f Red LED
end if ;
if fpiclock 18ms) then
bio#1 qx@88 == *bhioB1 qxB8 ; Z/ Red LED
end if ;
if fp(bioBB_ixBA8) then
bioB@ qxB2 := 'bioBA8 gqxB2 ; f¢f Red LED
end if ;
/7 SW Switch -»> LED indicator & ventilator

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

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

E 2025 Rozman - FRI

every 18 secs

every 1 sec
every 1 sec

every 18 msec

on keypress

£f SW Key -> LED indicator

/4 5W Key -»> change LED indicator



Lab. vaja 0 meritve

500kb/s:

Odprte sponke 5000hm 1070hm

wp. ...................................................................................... — wp. ...................................................................................... — wp. ...................................................................................... —

CH1= S@@ml) CHZz  SEEmU Time 1.068us CH1= S@&m CHZz  SEEmU Time 1.068us CH1= S@&ml) CHZz=  SEEmU Time 1.068us

3 zavitki UTP kabla s spojnikic c a 4 0 mé
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Lab. vaja - meritve

100kDb/s:

Odprte sponke 5000hm 1070hm

F 1.920  RIGOL F 1.920  RIGOL

CurA: 4.46l
CurB:= 1.@8U
V ald —al

wp. ...................................................................................... — wp. ...................................................................................... — wp. ...................................................................................... —

CH1= S@@ml) CHZz  SEEmU Time 5.068US CH1= S@&m CHZz  SEEmU Time 5.068US CH1= S@&ml) CHZz=  SEEmU Time 5.068US

3 zavitki UTP kabla s spojntkic ca 4 0 mé
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Lab. vaja 0 primerjava hitrosti

S500kb/s:

Cdprte sponke
F 2. Tau
Curf: 4.46U
1.88U

w"" chas '._ll_. et - '"._.":'1'._'" T . w* e "‘l"._. P N W ‘I
Time 1.668EUs B=55.72 CHi= S66Em. CH2= S@EGEmL Time 1.8864=s DH53.7Z2

100kb/s:

Odprte sponke

RIGOL STOF P — FB 1.920 RIGIL T°D  Feeee I ; 1.920  RIGOL F @ 1.520
"R I Curf: 4.46U0 g - Curf: 4.46U g - CurA: 4.460
R = CurBs 1,88V S i o MCurks t.esw | [ 0 C S iGurBs 1.68V
TaYis F.58U layls 3.38V lavis J.38U0
| ‘% f
||||-|-,...,__ [ TPo— WA
il
'-'_________-__'L______._.-_.._________.i *_____"._."._]'______"._."-_."______"._-"._."______< T T A P R W R T T .
Time 5.000us @ CHi= S@Em Time 5.B0Bus ©44.S00uz  CH1= S88wU  CHZ- 588 Time 5.880us O

g6a\  CH2= S@En

i e - " w*"_"'_""'."._.-_.""'_"._.-_.._'"""_."

RIGOL

W e

CHZz=  S@En Time 1.088us b=




" N

Lab. vaja - meritve
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