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Title

CAN bus diagnostic protocol converter

Abstract

The bachelor thesis deals with the design and testing of a converter program that reads
diagnostic data from the vehicle's OBD socket using the UDS protocol. It then forwards them
to the next CAN bus, but without the protocol. It sends only messages with a defined ID.

Keywords

CAN bus, protocol UDS, Microprocesor ESP32, CAN converter, EOBD
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Zkratky

CAN Controller area network

ubDS Unified diagnostic dervices

OBD On-board diagnostics

TFT Thin film transistor

LCD Liquid crystal display

USB Universal serial bus

GPIO General-purpose input/ output

12C Inter-integrated circuit

UART Universal ssynchronous receiver-transmitter

SoC System on chip

DMIPS Dhrystone million instructions per second

ROM Read only memory

SRAM Static random access memory

RTC Realtime clock

SAR Successiveapproximation register

loT Internet of things

MCU Microcontroller unit

SPI Serial peripheral interface

TTL Transistor-transistor-logic

LED Light -emitting diode

SOC Sate of charge

ISO International organization for standardization

oSl Open systems interconnection

MIL Malfunction indicator lamp

PID Parameter ID

DID Data ID

SID Service ID

ECU Electronic control unit

10



40DPYI UabDUEw/ EUEUEDEI] Pan#r® x UEY Oq wi EOUOUEwW) EQEw

/I T1 YOEOag OwEDPET OOUUPEOGST OwxUOUOOOOUWOEW" - w! 42
VIN Vehicle identification number

DTC Diagnostic trouble code

BT Bluetooth

SW Software
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UDS request message structure (UDS on CAN)

PCI

, I nT WEAUWNT EOOWE N wUT b wE E NAOauaEXQIu 46G8Eul . ulktPED A NG T uuk
EOOUI EUUDPYI wi UEOTI AWEWXxOEOl wUaxUwUaAOETl wxEOwDH
EEUOYAET wEERNU| wxT1 0aj1 OAET wYl waxUaYowpYwx] gxE
YwOUOUBXxEOI UUwWY wx/ @& EEH QENBDURY EUD.DPWK At Kk

SID

30U0U0wx 001 wOEUET UNIT wRE BOUwré U ull @0 @ © IE QuubrdgaiirO1Y 4 O
106 w3aUOw( # wuNUOUWOEOD] OdwxT PwunaEOUUDEPOE xT 6 wy
naObr. SKWEWYRI | w2OUnEEwWYRNNwWOI EOOPw1l EE#3" ( O OL
3Yt WEW3YAWUUEQOEEUEUWS. ! #0wbOi OUOEET wOwWET aEOYnN
YRI YOwUAYBwll EE#EUE! a( El OUPI Pl UOwWOEEBEaGaRb all |
YOAPEOESwW/ OEOEQUWNEOOWUOUNEEW3YNWUUEOEEUEUWS.
(Data ID), viz Obr. 9.).

-1 Yni OEOUwnaEOUUgwOWEEUEWOEEWUAOI EWUUEOEEUEUU
x1 gUOU] ORET w2 (#| wUPWUUEOOYUNT wYARUOEET wYybabEOE
Ol EOWEOOODBET wUwN]I EOQOUODPYAET wYn UOE E |00IUDHE &HEJE EulOw
a0EOOUUgwlOl EawUxOO01I 1 OPYOo wUUBPUWYNRAOEOWEE OwWx OU

UDS services - sub function types

ups SID ubps SID Service Sub function types
(request) (response)
Diagnostic Session Control Diagnostic session type
ECU Reset Reset type
Security Access Security access type
Communication Control Control type
Tester Present "Zero sub function”
Access Timing Parameters Timing parameter access type
Control DTC Settings DTC setting type
Response On Event Event type
Link Control Link control type
Dynamically Define Data Identifier Definition type
Read DTC Information Report type
Routine Control Routine control type

Obr. 7421 A40EQwW2 (#] OwUwoOUT URET wUl ueglOUngYaw2 UEw»nUOE
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9 Diagnostic and Communication Management functional unit ... 35
9.1 Overview... . ||
9.2 DlagnostlcSesslonCtmtml {Dxm] service.. . -
9.3 ECUReset (0x11) service. 43
9.4 SecurityAccess (0x27) service.. T ¥
9.5 CommunicationControl [L'I'x2B:| =T Y - |
9.6 TesterPresent (0x3E) service . T -
9.7 AccessTimingParameter [Dxﬂ!] =TT S - |
9.8 SecuredDataTransmission (0X84) SEIVICE ... s s s s ssssssmssssssssassass O
9.9 ControlDTCSetting (0x85) service '."1
9.10 ResponseOnEvent (0XBB) SEIVICE.....c i s sssssn s s sss s s sas s sassnms s sans snmsnssansanss § D
9.11  LinkControl (0XB7) ServiCe. e ccisrssssssssismssssssmsssss s s asssssssmsssssnssmsssssns s sas sasmss sassssmsssasssnmsssssssanss 99

10 Data Transmission fUNCHONAl LNt ... s s sssssssssssssasssassanseessess 106
101 Overview... 106
10.2 ReadDataByidentlfler [ﬂxﬂ] service . T | |-
10.3 ReadMemoryByAddress (0x23) service.. S | b
10.4 ReadScalingDataByldentifier (0x24) ser\rice T, b |-
10.5 ReadDataByPeriodicldentifier (0X2A) SEIVICE ......cccccvrevcerrssemssssrnsssramsssssmsssnsssssnsssssnsssssmsnsssasssssanse 1 20
10.6 DynamicallyDefineDataldentifier (0x2C) SEMVICE .....cocrrecmeirinrs s sssrs s ssssas e ssssssmssssssssmssssaness 140
10.7 WriteDataByldentifier (0X2E) ServiCe....coeriinrmasssns s ssssssssssssnsssssss e sassssmsssassssmsssasssnssasanses | B2
10.8 WriteMemoryByAddress (0X3D) SEIVICEe ... eeeeeeeenneemsessmn e e sassesmesassnmesssnsenmenesasees 1B T

Obr.8¢- 0 OUT UBwWUOUNEawxOUOaUUYEOEwx UOUOOOOT Qw4 ¢

Request Data Parameters
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UDS - standardized data identifiers (DID)

UDS DID (data Description
identifier)

OxF1886 Boot software identification
OxF181 Application software identification
OxF182 Application data identification
OxF183 Boot software fingerprint

OxF184 Application software fingerprint
OxF185 Application data fingerprint
axF186 Active diagnostic session

axF187 Manufacturer spare part number
OxF188 Manufacturer ECU software number
OxF189 Manufacturer ECU software version
BxF18A Identifier of system supplier

Obr. 94/ 1 3 OOEEWOUOU] UnEi WUOUEGEEUEDAEYEOAET w# ( #1 wx
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UDS service identifiers (SIDs)

UDS SID ups SID Service Details
(request) (response)
Bx5 Diagnostic Session Control Control which UDS services are available
ECU Reset Reset the ECU (“"hard reset”, "key off", "soft reset”)
f Security Access Enable use of security-critical services via authentication
Communication Control Turn sending/receiving of messages on/off in the ECU
Authentication Enable more advanced authentication vs. 8x27 (PKI based exchange)
[ Tester Present Send a "heartbeat” periodically to remain in the current session
Access Timing Parameters View/modify timing parameters used in client/server communication
BxC4 Secured Data Transmission Send encrypted data via IS0 15764 (Extended Data Link Security)
BxC* Control DTC Settings Enable/disable detection of errors (e.g. used during diagnostics)
Response On Event Request that an ECU processes a service request if an event happens
f Link Control Set the baud rate for diagnostic access
Read Data By Identifier Read data from targeted ECU - e.g. VIN, sensor data values etc.
Bx63 Read Memory By Address Read data from physical memory (e.g. to understand software behavior)

] GUPUDPY Ba WE WO prétdkedVUDE WOE x OY 0 6 w

%OUOAUwx 0abUPYOgwOEXxOYUEDWNIT wx OO0 tud EN E QO ix €
OEwUOUNEUWKEIVEWE UBIUw?2 (#wli OEOOUEWYRY I wpyYRI | wH
-aU01 EOYEUWEUEOUWE ENEuwWwiddYd & On @DQudEEQGIwlh wo |

Yil OuVUl UnOwxT gxEEDEk QDU BEDwWBOKY WATLEP Y] wuUl U

UDS Negative Response example (UDS on CAN)

Obr. 114 2 UU U O U U U E 00 Epu@egatifeBesponse. Zdrd).

, POOw" - w(#OwN]l wxUYOag OwEENUT OwxOO01 w/ " (6w- a I
EENOWOEUET UNT wi OEOOUUwW2( #U0wNI T OnwnaEOQUUWEaA O
Response Code neboliNRCR5¢ 6 w/ 1 g OOEEwUUET UGw-12 " wUIl w E a

m\
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UDS SID @x7F - Negative Response Codes (NRC)

UDS NRC Description

Bx18 General reject

Bx11 Service not supported

Bx12 Sub-function not supported

Bx13 Invalid message length/format

Bx14 Response too long

Bx21 Busy-repeat request

Bx22 Conditions not correct

Bx24 Request sequence error

Bx25 Mo response from subnet component

Bx26 Failure prevents execution of requested action

Bx31 Request out of range

Bx33 Security access denied

Obr. 12421 aOEOWYAEUEORET2HOGE] w- 1" 8 w9EUONwWE
OSI model CAN bus versus UDS
-EwdauOlOl EUNgGhg Q3 QR auy DEWP OWNEOWUUEOEEUE W4 # 2 wO
busas( 2. . 2( wUai OYV>OluaO«CEEH 0Qu %62 wUl wUl EawNl ECawod
EUEAUN] wxaUOUWEwWUI EOCOUwWpUI OE3 Og WEWEXxODPOES® Og A

7 layer OSI model |

Unified Diagnostic Services (UDS)

UDS on CAN bus UDS on FlexRay UbSonlP UDS on K-Line UDS on LIN bus
50 142291
50142293 50142294 50142295 50142296 50142297

Vehicle manufacturer specific

| Session |

Session layer services

150 14229-2

Transport &
i network layer
i services | DoCAN

Transport
Network

Transport &
network layer
services | CoFR

Transport &
network layer
services | DolP

Not applicable

Transport &
network layer
services | LIN

SO 15765-2 SO 10681-2 so13400-2 i ik S 0179872 77777777777777
Data link CAN FlexRay DolP I[EEE 802.3 DoK-Line LIN
SO 11898-1 IS0 17458-2 IS0 13400-3 1SO 14230-2 IS0 17987-3
| Physical | CAN FlexRay DoK-Line LIN
SO 11898-2 IS0 17458-4 1SO 14230-1 IS0 17987-4

Obr. 134 9 EUEA4] Oq w4 # 2 WEOSwWBOOOWERQOD WY, 2 ( wURg.0Yn OwoOET Ol

2.2.4 Komunikace s vozidlem
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OEET a4aawYwW4DEOExDPUOOI w
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%a ADEOBWEEUI UOYaObgq

3OUOWEEUI UOY axXiganNE fux Quwabardws ET1 wOExT  wWEDET OOUI
sOUNEOAOwWUAO0l OwpUaol Ow! Adw) I wOOwUIT Ber.uldOOUOD OE |
*ENESOUwUAOUwWNUOUwWxT BT E4al OEw( #waxUavYaw" - wxUO
xUOWOOOUOPOEEPWOEWUEWLUOPEDPW" - wEUUB w3 aUObw( # wN
OEwUOOOwWNRNI U0OPwWUIT wNiddgdhaOw o m Béd &00 0 W b a E E Hdbé B E x
OExOYUuUO6wWEEDST OwUaoUd w

Diagnosticky odpovad s
tester . ID Ox7E9
Zadost s
ID Ox7E1 -
Uzel A Uzel B
CAN ID fyz. adresovani pro Zadost: 0xTEQ CAN ID fyz. adresovani pro Zadost: 0x7E1
CANID fyz. adresovani pro odpoved: 0x7ES CANID fyz. adresovani pro odpovéd: 0x7ED
CAN ID funkéntho adresovani pro odpoved: 0x7DF CAN ID funkéniho adresovani pro odpoved: 0xTDF

MAaEOUUPWOWEEVUEwWUAOUwW! w»aaPEOAWEEUI UEwxUOwnAaE
xOUAT wUAT Ow! wEWOEWOUUOwWNaEOUUwWXxEUT PdOUWOExOYa
%UOOdDgwEEUI UOYada

400NEUNT wUOOOWEEaAawWEaAaOaAawnaEOUUDPWOEUT T OUPaOYaOauw
OWEOUUAODOaET wOUAadOAET wOOUOUUWO!I nl wxOUOAUOBYEU
EUUOOEUPEOO wWxT 1 YOEOYOaAS w3 OUOWEEUI U O EDGDIODI Y
Uao|l w#PET OOUUPEOA WU VD4 OLOEO w0 iAW Uad wiE U E dul"
NT wxUOwi RUI UOgwEPET OOUUPEOC@wES. UUI UawYal UE4AT OO
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Odpovéd s Diagnosticky Odpovéd s
ID Ox7E8 tester < ID Ox/7E9

l Zadost s
ID O0x7DF

Uzel A Uzel B
CAN ID fyz. adresovani pro Zadost: 0x7ED CAN ID fyz. adresovani pro Zadost: (x7E]
CANID fyz. adresovani pro odpovéd: 0x7ES CANID fyz. adresovani pro odpoved: 0xTED
CAN ID funkéniho adresovani pro odpoved: (xTDF CAN ID funkéniho adresovani pro odpovéd: 0x7DF

Obr. 154 4 04 4 OEwWNAaEOUUDWOWEEUES wnUO08 OgwEEUI U
-EwOUUOwNAaEOUUwWOl nOUwWwOExOYUEUUOwYjIl EI Qawlaodac
VOOOUOwxT gxEE0 wNUOUWOOWO @Oaaux IEwud Lk BHOBNME Qauk &
OUIl UBwWOExOYgEawNI NPET w" - w(#wxUOQwWOExOYuobwxIl bu
EPET OOUUPEOOHPOBROA OO B WBOa Obwlaol OWOEWUEUWUODPED
/I'Tag00EEawOOOUOPOEEI
VUAOEPwWxUOUOOOOUWS. ! #wlOal wxOOOEqgwWaEl wxOUnbUBIT
EEUEwax| UOEIT OOwoUonth 6N @ OEAEE & ® WHEa@brx TEANE U
zobrazen na Obr. 178 w, OET 1 wNRUOUw AE]l walbEU£EGAEEEw B & § O BHS
OO0OxEUDPERDOR AT WNUOUWx OUB WOEXOYUEDWEEEXxUBUUS
UOUnNEUw3Yhow, aTl O6wl OEOOUadwWw#UUT AwxOUOOwUI xUI
YRYYwNT wi#E @au@wid Us wOUUg wx OEx OUOY E Ukud®u B Eu¥Y D4 DI
AEOGEOY A OE udadi COOMERIT U WEEO] qw/ (#awOEwdgUOEWY I
YOAaPEOI O ws w0 00whOi OUOEEDWI OEOCOUEWEEOGST OWEDU

125810, 922 0% 00

12:58:11.342 41 00 80
12:58:11.526
12:58:11.526

Obr. 164 Komunikace$ OU0a UOUIl OwYOADPEOES wnUO0Od OgwEEUI U
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Cislo
sluzby + |Zopakovani .
Ox40 zadaneho POSEYEHUta
(positive PIDu ata
response)
Ox41 0x00 0x80 x01a Ox80 0x01

Obr. 17¢ %OU0Aa Uwx 1 BORELB.A ET WEEUwa w

| OOOE g wAT fIDFBRW®a T wdl El EVwaOEUVUEaAaDPUwWwUAYSwi 1 EET U
| OEOOVUEwWaavYbPUgwOEWOGEUWEEUTI UOVBrOBBNE wm@BDE VO wOE v
uzuisxEUT P OnAOw" -w(#OwUl EawyRASWSE w#a0l wNi waE]
(0x06Y w# a Ol wx OOUESJUNI wUUDN A& @xdIE0X0D 0x8® @ LA DEBO (x01D E w
%OUOAU0wUBs UOwaxUDBra1aNT wa OEUEA]l OwOE w

:08.989 AT H1

:09.422 OK

:09.422

:09.422 >13:23:14.791 01 00
£15,215 4 ) 1A

Obr. 18+ Komunikace$ OU0a 00Ul OwYOAPEOCES wnUO0Os DgwEEU]I UOYadad

. Cislo
Header P%? EEDGEt sluzby + |Zopakowvani .
uzitecnych . Poskytnuta
(CAN basitd ve Ox40 zadaneho data
ID) Jru-v (positive PIDuU
zpravé
response)
Ox7E8 0x06 Ox41 0x00 0x80 x01a 0x80 Ox01

Obr. 19t %OUOAa Uwx 1 BDRrEIBA ET WEEU wWa w
/I TPhwxOUNnDPUg well ePAE aukud®d ®AIOwi U608 OgwEEUI UOYaOba:
OEUUEYI OMAEDBDEPWOEWYRA# WNEOOWYNET O4aagwdOEUUEYI
OExOYUEPDWOEWYaEIl wUa0] wOEWNAEOUOmEBROOWOODE® D
OExOYUEPwWY #wWYRASWwppOOUOUAWEWYRASNWPEUUOOEUDE (
MaEOUUWOWEOUUAOOgET wOUaAadOAaET wOOUOUUwWxT PwxOUND

17:02:06.,069 >17:02:51.
]

17:02:52.214 7E8 04 4’
17:02:52.215

Obr. 204 Komunikace ¥ O4DE O1 08 wnuU OO0 OgwEEUI UOYaOgdws5gkEl
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16,je naObr. 2100 WE Ol wUwxT1 1 E1 OwOEUUEYI OAnOwi 1l EET Ul QwyRA
xOE0g O0aET OWUEOOAT 1 NOuwUUI NHas

:35.964 AT SH 7DF
$36.291 OK

=36.291

|
Ul

:36.291 >12:58:40.465 01 00

1A
Obr. 21¢ Komunikace$ OU0a 0 OUT OwYOADPEOES wnUOO8 bagwEEU]I UbYad
5aUngYabagwxOUal wi 06U wWUI Ol YEQEGER I WNE EDWE OO0
YOAPEOEwWEWYaUnaYadbagwNDOAnET wUOUNT EwOl nwUUET Owo
UAYBwli aaPEOBWEEUI UOYabgdw/ UOwYaUnbUagwlUOT OUOwU:
OEUUEYDPUwi 1 GEIR2H.wnaEOUUD wm
/| OWOEUUEYI Oawli 1 EEl UUwxUOwi aaPEOSWEEU]I UOYabawU
OWEEUEOWNI T OnwOEUET T OwNl wogUOOwUOUNEawm2 ( # AwWE
516 AT SH 7ED
.806 OK
.806
.806 >13:00:53

820 22 16A9

0
.104 62 16 A9 00 01 E2 40

Obr. 22¢ Komunikace$ OU0a 00Ul OwYOAPEOES wnwa aDEOSWEEUI UOYadad
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3/ OnEEEYOawOEwWx11YOEOaO

VU UOwsaUUPwxUAET wNUOU wx Ox Uakh 23 QunYEPEER YOQusa ud CCEOuEx<HE
UET 6 OEwUaUU8 OUwWwOOOUDODPOEEI 6
Prevodnik . vozidlo
™. Bluetooth A
< ¥ > ‘“H
CAN .
(bez protokolu) 3
0BD |
adaptéer CAN
(s protokolem)
Obr.23-1 OOOOVYB WUET 8 OEwlaUul0sO00woOOOUODOEEI
9EEAOg OwxUAEl wEaAaOOwYaUuUYOI POwxT1 YOEOgOOwWOUI Unhuw

w
YadgUabEwaalUYOawYOAaPEOEWxOwWUEWUOPEDPW" - wEUL
vOOUOU w ( 2-1 jaghuKw # NOT wOawUaUOWEEUEWOEI UgOEUwWOEW
xUOUOOOOUwpUl EawxOU&al wUUUOY a wE E UETOuBdDd® YU GuiNAu Ut
31 OUOwx UBET U wNi QfBEBaK 1DorO26U &4 O w

1. AT SH 7DF

2. 01 0OC 3. Ox7DF 0x02 0x01 0Ox0C
adaptér
. 41 0C OF 32 4. Ox7E8 O0x03 Ox41 Ox0C Ox0F O0x32
CAN zprava c.1 ID 0x001
Ox41 [ Ox0C | OxOF | Ox32 Ox0F | Ox32 | OxaA [ Oxan | Oxas | Oxaa | OxAA | DxaA
. . A
l » 7.

Obr. 244/ UOGET UwnaEOUUPwWOWOUABE0awdOUOUUwWm2 (# wyYRYhw!/ (#u

VOUOOUOwxT g W@EREIOE w@# Wi VEWwxT BT Eal OawEYEwWUDI
motoru (PID 0x0C) a rychlost vozidla (PID 0x0D).
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VOUOOU wd @orhagx wd rdEwg OQOwa Ej Ol wx1 g OE4a wOEWOEUUEYI
AEOUUWOWEEUEWnaEOUOwOwOUas 0awdOUOUUABwW- aUuO0I
36 WMOwWOUT UbwOUwYaaxuolagwOExOYqauwpOUOOwWdd wKAS w. !
x OUOaUOdl wxOUal wUnbUl 6 QUOEEWUPOwRBOW NIl &DES Ow
Ol UxUEYURIT OQw x OU 4o RO OB BAOS Quiax UavYa wpOEwaaoo
UPT OFEEWRWY ET A uBwExQu BB wiN - waxUavawlOEwWEI I DOOYE(

8. AT SH 7DF
9. 01 0D 10. Ox7DF 0x02 Ox01 Ox0D
|HHHHHHH|I!I II'IiiiI.II II‘HHIHIIIII
adaptér
12. 41 0D 48 11. Ox7E8 0x03 Ox41 Ox0D Ox48
13. CAN zprava c.1 ID 0x001
Ox41 |Ox0OD | 48 Ox07 | 0x32 | OxAA | Ox48 | OxAA | OxAA | OxAA | OxAA
: : A
¢ » 14.

Obr. 25¢/ UOET UwnaEOUUPWOWUAET OOUUWYOAPEOCEW®2 (#wyRY hw/
(Obr. 25K 8 w/ T 1 YOEOquOxuUmOEUUEquI Il EEl UwUIl @01 UUOC
POUOOA WO WWWEwWIS WNAGwW. ! #WEEEXxUBUWAENAEAWOwWUI
OExOYUo6wpOUOOawdd whyY wWEwWdd whhAOwoOUl UOUwedddOa UC
OxuUOwx OUa&IT wlvEataYul B poivw E P WEEEx U8 UUWEwWxT 1 UUOGIT u
na danou pozici. BajtysT OEOOUEODP wY R WNUOUWAET wxOUnbUawx OC
UG WOEwWUUUOwx O4AaPEPWOIARKDO U O wiad wWEPIT OB 0WE RuEEWDE ET
YAxOEOQwWOl EOwWOEwWUalOwxOabhETIl wOOT OUwWxEUT pUOwl OEOO

0x001 Ox08 0Ox07 0x32 OxAA
Ox48 OxAA DxAA OxaA OxAA OBD
Prevodnik Voz1d1o
adapter

Obr.264. E1 UOaOquwYalUYOT i O6waxuUavyasd

SEOUOwWYaUY OTwaG 0B ok001A wx1 1 YOEOg OwOAPOUEOUQABED uod
bez protokolu (Obr. 26).
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sYOaDbEOI O pratek@OUDE asizaN AjNij wEEEx U8 UwUaoddw
#a4 01 wNT wxT DNEVAWEEUEwWx OU0T 1 EEwa x UE E § YR BuiEatg QuluiE
EAaOOwaimOuNE OA WEEUEwWpPNEOS wOOOOUB8 U0gwUOUNEa w2 (
NEOQWIdEUUOS w- NG vz O@IDEDQIYEEOa WEEUEWOEET a4aau
VEENUIT ET wU1GuNOGD@E Eud gy EE0 OwBDEwREQ&O'D E D wekh WA
NEOOUwx OaPEPOwWUIl wOENgWEEUEWUOONDPUWEWNEOWSEUUO
/| UOwxUEOUPEOBO wxOUngyYalbaguwxl 1l YOEOgOUwWNI wxOUT I EE
1 )EOBwDOI OUOEET wUl wEUEOUwawYOaPEOEwWYadaagUEUuW
T #OwNEOAET w" - waxUaYwOEWUUUEOUWEEUT woOTTI1 UL
EWNEOwWSEUUOwWUI wEUEOUwWUaUOw" - waxUadYawYauUago
3a00wbOi OUOEET wRUOUwWUOONT QawEOwWUI RUOOYBT OwoObdIi
2#WOEUUUBwW/ 11 YOEOagOwWwUPWUOUEOUwaw2#wWOEUUawWOES (
Il EPUEEDPWOOOI PT UUEBd Og i Ow U O UWEGHWHERD uBBDAONU WOWis G U
UOUE O U w xképitdieasd w Y
#EO] agOwxOnNEEEYOI OwNi wOEOawYT OPOOUUwxT1 YOEDOgOU
Na Obr. 27U1 wOEET 4a4qWEOOOOYBWUET 8 OEWET 061 OwUaulsC
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Prrevodnik
poTTTTTTTnnm T mm e mm e |
] ]
: Odesilani zprav CAN . :
' Displej i N
: pie] | |CAN transciever| | |  CAN bez protokolu
: : bl (budic Can) |
. ! i
] ! 1
] ' i
Povely obsluhy : MCU data CAN zprav i o CAN controller i
U (Fadi€ can) | |

vozidlo

Konfiguraéni soubor CAN s protokolem

*____” -
Modul SD
Komunikace Bluetooth

karty »

v

0BD adaptér

B il e i
-

o Zdroj
napajeni

Obr. 27¢1 OOOOY S WUET 6 OE wURAIVDBBHOIWOOWOEDDIOIEED kulig O
PoYj 1l ETl Qawldzeowi OBOE WDyl u¥BEUAELOF§OWOB DL WO a
z. ! #WEEExUaB®E0H b1 sbEbdrénaz2 # uOEUUaOwYnAnxbDUwbHOI OL
EPUxOI NWUEWOEIl UgbabgwaxUaYwOEwWUEUWUOPEDPW" - wEI :
CORE BASIC[3JOwOUl UAawWOEUET UNT wOPOUOOOOULUOOI Uws2/ 4

kapitola 4.2).

3000wiijl OgqgwEaOOwYaEUAOOwW! OEYOuwOY| ObuwrdRUBEBDE
E1 O0OOYAwOaYUTl OwYAEUUwWwUOUBsAaUUI OOwUITl UUEYT OgwE wC
EAWEaAaOOWBSEUOYILwHaUOsOB6BwW) I OPOONwWUI wNil ESawbdwN
OUUEUOGET wxi UPI 1 Ubag wE a Wk O’ a1 Napdniaib «oaubal | BEudxg Qu
NUOUWEEO] g 0bwYl 00n0Pwyni OEEOPWOEOSs wUO4aOuUa wE]
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4.2 Stavebnice M5Stack CORE BASIC

M5Stack CORE BASIC eOOEU0aUOgwUUEYI EODE mikoudniroférg B3P8R4 4 O C
9ETl g4l OgqwUl wUOOaEawal wEYOUWOEEUODPUI OOARET wéaauU

2X15 BUS
ESR32

. 3D
&, ANTENNA

TW SPEAKER

BATTERY AN A~/ | RESET

Obr.28-, k2UEEOQw" . 1$sw! 2("8w501 YOws aUUDZddf3]. 341 OgOwyY x U
' OUOgwsaUUwWOEUET UNI
24G3DEOUB OEO
YI UOEYUOhwyi xUOEUOUOU
Ul PwUOEBdqUOE
EEUI WD hab,
port na USB typ C,
x OUUOw&1. 530woU01 UnarU.] wER Qux Owid Ig B Qi EDO®auw x,U O wU
UOOUWOEwW2#wOEUUUOwWNI NanwOERDPOaAaOOagwYl OPOOUU

= =4 4 -4 -4 -4 -4 -8 -2 -2

UxUavYOuwi UOT OYEOwmpx Opl UwOEOET 1 Ol OUOwal UDOO
51 wUx OE Oa wd alihidwpabardriesdB/EI usOEax EED U U whuhuYGRO. 0B wd i
%aabDEOG WEwWI Ol OUUDEOSG wx UOrep Il Ed wdwsal)deavEwEE& 0PI
sebou aENDj ij UMBUB.U&¥MG Yw U6 00Ow UE U UO®ES Yl @iwwx Wi @& WO
OOOUOPOES® Ol OwxUOUOOOOU w x LA B0 AAVAWd B Ea& UG
x UOUOOOOT Owldl OawoOhEk jeedy@x E®I IDEWEwW x UOwY & UDEG L

w N e~ oA 2
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P GND)
am
-m
n
[ B
LN
-
am
am
am
am
L}
-

3 BATTERY

€EE] ADC |
€Eld ADC |

EN [ERST
G25 IS IMOSH G23

o G26 NPT NS G 19
- MSEKNG 18
o G1 G3
) G17HECHE IEBEIG16
G22I B G2
A G5 G2
G131IS_WS 1IS_SK G12
GO HIS_MK IISOUTG15
G34 IIS_IN HPWR
HPWR
HPWR

Obr. 29¢ - a4 & WaOAuET WEwWEOUTI UOEUDY OaBuUszrg ]l wNi EOOUODYNE

EOP] ®OUUPWSET OwaET gal OgwOEWUET 6 OEUUwaExONI Oq

5AUOEET wxOUOaAaUUNT wUET 6 0FQuaEGIOWN* O anlUWRNVT @R BV (
BASIC v1.4 zUOOUw! YRAOWOET wNI wx OUnbO&EMHE 3R U3 guua &utxl EkODC
sYl OPOOUUqwxEOWWPhWYOBO, MWk OUNPUAWUUEY]I EOPEIT w
UnwEBDUxOOUNT wi RUT UOgqwxEOUUgwEEUwUaxUw%+
EEO] aOPwa Ou OE OP O wCdbildd dadNrI0,Gdnd)¥J. ET O6 wy

Release
Product Changes
Date

2017.7

2019.7

20203

2020.6

2021.10

First Release(Core1.4)
TN screen changed to IPS

screen(Core2.2)

to 110mAh(Core2.4)

Flash size changed from 4MB to

16MB(Core2.5)

Upgrade v2.6, change CP2104 to
CH9102, optimize structure

details(Core2.6)

Please upgrade your M5Stack library to the latest version (v0.2.8 or above) to solve the

Battery capacity changed from 150mAh

/

screen reflection problem

2' wo

Obr. 30¢ 5 AUOEOgqwaOubawx UOEUOUUwUROENgEgwUl w, k2UEEQwW" . 1% w!

xOUOAUUNT wYHNGAHET wpad EVONT we
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, OEUOawxOUOaAaUOYEOBWYNUDBEET O

5AUOEE] waEl g4l OgwOEEgaguwYl OOOUWUEEUwUBUSézET wO
4a00EEOgl OwaET HA 103G @ EDG Ouwital & "0.w Q U4l x@i D EaGugzO
xOUnNnPUwxUOwOEI UgbabagwaxUaYw" - wOEwWUEUUOPEDW"
x O x U &dpioké 4.3

4.2.1 Mikrokontroler ESP32
$2/+1 w Nl w TEEEw 20" us5 DB OWOHBDOIOHWEOD W|, k 2 UEEOwW K
ESP32DOWDQ6-5t 8 W3 EUOw] EGHEaE®OUw OO UYEBUEOA WOOE]T Ouw
OEE30tA~68mMAXT Pux OUnbUg wdOEOUWNE E Kk W @ik DO Uaw 1DER B
OEUET UNT wE Y ERAEUOY GO0k O BEUBHOWOYEEq wi Bk OY 1 (
vxUOYaEUOg weshsiut YY w#, (
"OQwUl wOUAdT wxEOQUijOYARET wxUOUUOUOWOEET a4dqwUl waEl

f KKWw*! wxEQ¥BAOL ij wx UOT UEOU

1 520KkBx EOu UPupXx EOuij wEEU

1 al6KBSRAMproRTCopW* ! wUA&AYS wl13" w2+. 6 wxEOUUDWE wwW* !
#a40l wWUWUONgwaEwadagOoUluw

T +t KuxUOT UEOOYEUT OOAET w&/ (. wODPDBI O

1 12EPUOY MU YHE O3 0w@U wx OU U U x O£ nuuBnxUOREDAAEFAgX W

1 dva8EPUOYBw#y wxI 1 YOEOgOauw
31 OUOw OPOUOOOOUUOOT UwNT wxOExOUURNT woOOOTl SwxUOT
x UOUUT | E g 6 fiamewolkEP & Gglx OOT 8 OOUUD w (el OYPi @uN I

mikrokontroler Ize programovat ve frameworku Arduino-$2/ + | OWEOn wa OEd Ou w

4.3 COMMU modul

) EOOWUOUSAU
modul COMMU [ 5¢ &
El1 O81 OYOEOD3a

OwxT1 YOEOgOUOwxUOwWOEI Ugb0abagwaxUay.
w3l OUOWOOEUOWDEEg4aqwYNUOEET wUUEVYT |
ouUs

X

5A1 OEEwxT DPwaYOOl OqwUOil OUOWOOEUOUWNT wOEOwWNT wNi
, k2U0EEOQwW" . 1$w! 2("8w31 OUOWOOEVUOuwlUaaduabomk ON
Ux OEOgqwdaU0wUUEYI EOPETl OWEWUEOwWUT wUUEOBT wxT g00uw
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)
SP3485
M5STACK JUMPER

RSABS N
MCP
TIA 2515
1051
CAN_CS:G12
CAN/12C RS489/TTL cANIINTGIS
Obr. 314" . , , AWOOEUOE W5 0] YOWAET a4l Oa Ousf x UEYOWUOAY Un

VOOEUOUWUI wOEET a4qw U004l UEQgwOUOOOPOEWUBUDPOYA
Ubal UEOCgwxUO

9 UEQUOPEDwW(I "O

T UaUPOYOUWOPOOUWL2KWKO

f UOAT UEO4 WAL 13 w

! EwUEUUOPEDW" -8
PUOwWUI UOUONI QaquwxT i YOEQ@d @UWNIOCOEUOBIOQIOWD OUa MU On |
UEOGUOPEPU"UOWE EWOPBM EEDPWODOOOYS WEWI aaPEOSwWYUUUY
OOEUOwWI EEPOwW" - wEWEUEDPdW" -8 uw

V modulu COMMU Ul wOEET 843 uwl&EEDBIuWa GuuU' / | k vkQuaBESU D a0
TJAL1051(CAN high -speed).
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44 - Exa NI OquwxT1 YOEOa0OU
* UDUPEOOUWIOUSaU0qWET 06T OwxV ot baDOWLWD A § 1T G
x UOEO] OEUDOE wOE x HakObiO 8261% WiV & OE O£ QU DOWE 0OO0OY 5 wUE

M5Stack CORE BASIC

| VCCyy,

! EA3036 !
: VDD, |
i = | Unue ;
LVICC,, |
i Ugar . i
! IP5306 Baterie !
5 ESP32- 5
| == - DOWDQ6-V3 | |
i TXDO i
| Uuse CHO102 |
| [] __ RXDO !
i 4 —L i
o ]

USB typ C

Obr. 32¢1 OOOOYS WUET 6 OEFwWOExaN] Ogqw, k2UEEQw" . 1$ w!

20EYI EOPEIl w, k2UEEOQwW" . 1$w! 2(" wEDULOGINOauBD EDY
UisscOwUOgUUUOOwxT T EwxONPUUOOUAS W/ T 1T UwlUI OUOwx OUUL
pOwOET Ua Og wx UM IVEGE@uaUGud4In 1jhhy | KAWEwWwaaUuOlYl EwUOO!
aET g4l OgOwNi T OQwx]1 UPi 1 UPgOwEwWYI UUEYUOSWEEUT UD!
OPUI POYS WEEUMBBRKOOHS ® WwsOdu Y+ t wtN iudli 10p@ B @AES |l
xOUnBDUAwWx UOWOE xaNIVOGwOmBbUODAHGYWUODDOBEWauph Ogwal UL
(UaveA WE wx OUOT EOg wOE Oa OwN I 4upyudEYul HD GiudEac 1a (NE 1O QuEDEDT O, (
(VDDavK 3 w5 A UUUx Og wOEx U0 Ug wY| lufeinastverpwa3B80.a Ol wUOT 60O

441 - ExaNIl Oguwx OOOEgwWOEE]I OUw4 2!
-ExaNi OwxT1 YOE OaGusralujod @wrall au@ii 617 OwNi wxT11 YO
xT DNEUI OO0 wx0Ual wxUOwYAYONOQWOEEUOawxUOT UEOU W

provoz x T 1 Y OEn@godidle N1 wWUEUOwOI UOE E udYE T Geal 10ua u OVEl YGEEQADH
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Ol xT g Nl 660UU0a OwOUVUEWUYHE X uyDED quda ET g OIEERW ER
portu.

442 | OUn aterig wE
/| OUnbPUAWUUEY!I EOPEI wOEUET UNIT wY O& UlUbEuwidd U0 ®YOEY Dal(
F OAwS58w/ UOwxUEOUPEOS wxOUnbUAEKET WwdBOEPOOQUNE w '

Ol EOUUERDOOAOWOwWT 1) 1KOWEIOIT DxEEA WY

#EO] quwOOnOOUUgwEaAawWwEAaOOWNEOOWAEUONWOExaNI OgwxC
KOOOUUOwWKST OUWE a woOHE @duudb@aith@WakObE DY OWOE O wx On E
YAEGAT o OEDHA@WUOUOWAEUONT wEawUl wUUEYT EOPE] Owx 00
TTj1 O0aqw NDwYGYQEGAIGau E| YOEUOW A GwBaw Yhwol EOB6 T ¢
OOOT VOaAUOEdIwaYulj DOas

443 - ExaNIl EquwOO0EUO
/| OUnbU0l 006nOwil|jl Og0bwxUOwyYalljl OqgwbdUaacoanbDE®a
AEUONI Owi 61 Ul Pl WEAWEAOE wREIVWNOGTE wDOUB0EY & QT8

OOEUOQUWNEOWOEWUEOOUDOST OwYAUOEE]T wUUEY!I EOPET w, k
Modul BASE 15

5nUO0BEEW EODPE I WliEEXEAM aFual@jOEI VDU @06 kg LB O g
jako modul COMMU (viz 43)OuJUi wUEOC&YEW@@@EuLKICEt@OwEEOj quEUU'

S oot dosss
i CEEOTOEOO®E ©
., ceeseeesee
E R I
SRCICICICICICICICICIOIC)
® ooe

CICICHC @@g%@@ .

Obr. 334, OEUOwW! 2% whkdw50i YOwWAaET gal OgquwpUi OUBAOwWYxUEY Ow
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Modul BASE 15[14 04 WYOE u-th# wOu OPd Owx QUUEY 1 .61 WOE &Ed xull o, /F
xEUEOI OUa wpEl & wihod medulljso®uddeny R Tab. &.

Tab. 2¢ Parametrymodulu! 2 $ whik WUE A& Y E 08 wYrOP@EaE 6w, 2 UEEOS

104UET wYUUU x { 9-24V
*OO0UPOUaA OO wyY 2A
5A0U00Ux Ogq woHf 5V

31 OUOWOOEUOWNT WwEOT wxEUEOI UU| wY I xOFE@H A I@uRE N bs
/| UOE Gywadle mohl nastatvx T a x EEQwx O001 UUwOExuUgwx OEwNwS5

Parametry OOE UOU O w U YabE PG W YuE O1 w OEtuxEBMEIOL UBOOU0.061 O
5AUOEE]l wUEaAYawUOAUET wyY UU EwWDHIOB Wl s’ quopd EDODEUNE

50EU0Gq wOOEUO

#EO] aOwOONnNOn OGuAdUn B EudiNOD o1 OwNI T OnwxEUEOI OUa w
x OnEREYEQU UOAUET wYUUB 0400w CEE @Y 0 v Waptdans o O

(@}
c
(@]}
V)
o
‘Q.
:
P
e
M
=<
(@}
3
m/
g
®
&
S
O
[N
(@}
mr
o
(@}
S
4
]
o
o
g
&
g
&
o7
E
O

O u O BBasbu uvedeny v Tab. 3.

Tab. 3+ ParametryStepdown DG# " w O 0 GEDdx11 udlu, ,/ U & Bddd] [16].

104A4UET wYUUUx( 4,5-24V

*O0UPOUAOOgwWY |t wopx]I PuYnAUUUx

5AU00Ux Ogq woH 0,8t 15V

UOuOBBNT wUx OEOCqwl OEOOUOUwWYUUUxOaTl OwOExuUgwKOK
OaUOO| OWOEwWxOUNPUgwxT 1 YOEOg OUWOE xT & u@aEwoual OE a
xUaYowll @881 OOwBEAalw BXIN g Duia @ OExa Nl OgwEOPwxT DPwxO
YA UQEG U0 ORYOOYS OWOEEOQUWEWUOY Ol gwUEOWOOEUOOWO
UYODawllil El GhwBd).Ob0dédw! wNi wEOT wx OOl 3dA0E WY wdaubdE
OEEOUwWUOaUU0UOwWOl Oagd
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Obr. 34¢ DC-DC StepE Op OwoOa®PIBQW, / | + vk 8w, W OPd w! &

VOOOUOwxT g xEEU WE a wEAODWYH OEBDG wdGEd®@ow! UDnaud
YAUOEETl w, k2UEEOS w31 OUOWOOEUOQGOPOBEONN WA O& DI
xUO0UOUaxOYOUWET UOUwx O00x OB ED (uex OO BEIODGm O OIOWUau
konektor M -BUS ©Obr. 35.3 EQOUOwYAaUOETI OnwOOEUOWEa wOu OwoOEOG u
1 U0l UPEOBWUUOUAODET &

[a=)

x U

& o~

Obr. 35- Modul PROTO. Vlevo pohled shora, vpravo pohled zdola. Zamj [

/ UOwdaYUT wUOT OOWOEOwWEawUl wOuOawNi EOOUOPYS wYUI
OEx aNIYBAUnQaIwW ET 6 OEwaExONI Og wUn wa Oa Ly dtabulkuw OO E
UdayYuni OakoteRdrudva-BUSWObBr. 29).
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Vzhledem kUOOUOwNT wxEUEOI UUawOuldPol w woOl NUOUWOE w>
xOUnbUgwxT 1 YOEOgOUOwWEaAQawOEEwWa0gbuddwdudbpadl wo
Bylo provedeno Ou T 1 OgOwx1 PwoOUIl Us OQE B OUDW ®UW® au O uws & W Nl
kééUanl:D@lﬁbﬁﬁdnotou odporu6 Lu/ I DwUOCECh@EMUi@a@E uJ'I' C')EOC')UE

5A001 Pudwda wNi wadha asdwOUBOBDWI wOu OPdwWw OwOOET I w

ES’S
]
o
a2 5
®
=
2
2 45
>
3,5
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Vstupni napéti Uy, [V]

Obr. 3645 n UOT Gudalufhg wOu OPd| wx UOwWOExaN]I Ogquwxl 1 YOEOgOUBwoayYDU
YAUUOUxOgOwxUOUEUwWYOKkw Bdw. UEONOYUu wOudPdw Ouwc
ZTUET Uwodal wYyadsagUUoOwnl wi OECOUEwWYAUUUxO0aT OwOE x
I OEOOUUODwWYnUUUxOgT OwOExuUgOwoUl UawlNil wol &) gwldl n
OEwUYsOwYAUUUxUwWwOExuUgwOhwi OESOU N wk w5 wepxD BEDBN
0,5A.
ZUOT OwyaxonvYaowni whbwxT T UwOEwWxUYOgwxOl OI EwOI YI
YI OEO6 wx UOQwUOUUOWExOPOEEPS W/ T PuxOUnbUgwOEwWYOAE
anGOTOéwOEEwOUODéiwUxOORH@BEEmQBKHNﬂ@MWKEWQE
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45 . ! # WEEEx U®d Uuw

| # WEEEXxUBUWAET wUOOUNgwREOOwWwxUOUUT I EOgOwoOdOoU
UUEY]I EOPEDPw, K2UEEOwW" . 1$w! 2(" wNI wxI DxONI OnwxO

Power Indicator—————;
Host Data Light !
OBD Data Light-~-~~——~—--4
Bluetooth Indicator-—--———-~-

Connect Button

Obr.37¢. ! #WEEEx U8 UwY+DOOI Uw,4 HWYARUOEET wsT EUI 8 u
/| UOwxOUnPUgwEaAaOQwWYAaEUAOWEEEx U6 UWgudrw DIO0U O uwEE Eauld
OEUET UNT wbOUI T1OBEEG nQuaCFAWSOE U A8 w3l OUOWOEYOE wIi C
U UDPOYORBWUENIUODEUEUUODEI OBOmOODUVBEDGQBEEUS Y &
Tento obvod podporuje OBD protokoly :

SAE J1850 PWM (41.6 Raud)

SAE J1850 VPW (10.4Raud)

ISO 91412 (5Baud init)

ISO 142364 KWP (5Baud init)

ISO 142304 KWP (fast init)

ISO 157654 CAN OBD (11 bit ID, 500 kBaud)

ISO 157654 CAN OBD (29 bit ID, 500 kBaud)

ISO 157654 CAN OBD (11 bit ID, 250 kBaud)

ISO 157654 CAN OBD (29 bit ID, 250 kBaud)

SAE J1939 CAN(29 bit ID, 250 kBaud)
WEYEWEEO] qguwxUOUO0O60aw" - OwYl wOUI URET wUPwU

EWEd OOUw( #wladuw

= =4 4 4 -4 -4 -4 -4 -2 -2 -2

31 OUOWEEEXxUB8Uw a0ES OO0 wY®d B BAQING QuuOND OWBD®@EWE B & YUO E
zxT 1 YOBORWAT wl0aYdw 3wxl aVE&aBEBUODDNODOEL£D WO U O
UaoOdabrBall wOEET a4gwYAEEUI Owal wUI a0EOUw 3wxIl gOE

39



40DPYI UabDUEw/ EUEUEDEI] Pan#r® x UEY Oq wi EOUOUEwW) EQEw

/T1 YOEOaq OwEDPET OOUUDPEOGT OwxUOUOOOOUWOE wW"

- w! 42

AT Command Summary

General Commands

<CR>
BRD hh
BRT hh
D

EO, E1
FE

|

Lo, L1
LP

MO, M1
RD

SD hh
wWs

Z

@1

@2

45.1 Komunikace s .

repeat the last command
try Baud Rate Divisor hh
set Baud Rate Timeout
set all to Defaults

Echo off, or on*

Forget Events

print the version ID
Linefeeds off, or on

go to Low Power mode
Memory off, or on

Read the stored Data
Save Data byte hh

Warm Start (quick software reset)

reset all

display the device description
display the device identifier
@3 cccecccceccce store the @2 identifier

Programmable Parameter Commands

PP xx OFF disable Prog Parameter xx
PP FF OFF all Prog Parameters disabled

PP xx ON
PP FF ON

PPS

enable Prog Parameter xx
all Prog Parameters enabled
PP xx SV yy for PP xx, Set the Value to yy

print a PP Summary

Voltage Reading Commands

CV dddd
CV 0000
RV

Other
IGN

Note:  Settings shown with an asterisk (*)

Calibrate the Voltage to dd.dd volts
restore CV value to factory setting

Read the input Voltage

read the IgnMon input level

are the default values
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5 .686
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.924 ?
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Cislo
sluzby + Zopako?aﬂ1 Poskytnuta
Ox40 zadaneho data
(positive PIDuU
response) 0. 1. 2. 3.
Ox41 0x00 01a 0x80 0x01

Obr. 414 . Ex OV.UIGHUAE EEx 06 VUG EMHAVOBREEN O U wY
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sluzby + |Zopakovani )

Ox40 zadaného PUSEYEHUta
(positive PIDu ata
response)

Ox41 0x00 x01A 0x80 0x01
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Extended

9E]l wUIl waEEAYENgwxOU&al wEYOLwdgUOEOQWEwWUOwWY WwE whid w

Oalw" - w(#wYl wi OUOAUUWUUEOGEEUUOgT OwhhwEPUOYSBT
OETl U4 OEWwBt wYl wi OUO0a0UwUO4a| gl 1 (Potbik CAMPY.] Eawl ROT C
/| TUPOEEWOE]I Ug0adbagwglOUug¢

TeOUOwWUOOUxT EWOEUET UNT wogUOOwYwWETI UgUOOYBswUOULUU
" OEOOUEwWYu U] gwldl nwywa OEOI 6aOwnl waxUAYEwW" - OwOl

periodicky bez ohledu na to, zda jsou datavO06 UOwaxUavYowYj 1l ET OEwWEOUU
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Data zpravy CAN

_______________________

! index bajtu
i zpravy CAN

! Obsah bajtu
zpravy CAN

0xaa OxaA 0x80 Ox1A 0x80 0x01 0xaa 0xaa

Obr. 43t # EVEwaxUavYaw" -dw/ OG0 EwY]l waxUaYuwegOE wi
/| OOUEWEaAawUOUOwWwdagUOOWEaAaOOwWUOYOOw! O@hEAQWE @b O Eik
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UxUaYOOUwi UOOEqwxT 1 YOEOgOUOWEOI wUOOUngwNEOOWH
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Info
pro
obsTuhu
Datovy Endianita Factor offset Jednotka
typ
. big .
uint3?2 ends an 100/255 -40 C
Obr. 4441 G4 EUOTI OAwWXxEUEOI OUw( O Owx UOWOEUOUT U¢
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Na Obr. 45U1 wOEET a4awUEOUOwYaUuUYOT 1 OAwOOOi T UUES Og
i UOOEPwWxUOT UEOQOUWHNEQG@OWY & BEOWEERQUWUOUEOUUwWEA O
UOT 1 BduaGiuE Oij wx UOT U E O w Udate wjéitotivnl ESlbupda &d ODj UNI

E KonfiguracniSoubor.txt - X ar | _ D x |

3

Soubor Upravit Zobrazit

Komentar Jak_casto_PID_vyc1tat PID;SID;Header_requestu;Cislo_bajtu_v_odpovédi;Délka_signalu_[bajth];CAN_ID_zpravy;Extended;Per
ioda odesilani [ms];Poloha ve zpravé [od_c¢isla bajtu];datovy typ;endianita;factor;offset;jednotka

Air Mass Flow Rate (kg/h);1;0x1024;0x22;0x7E0;0;2;0x003;0;0;1;int16;big endian;0,1;0;kg/h

Air Mass per stroke (mg/stroke);1;6x1026;0x22;0x7E0;0;2;0x003;0;0;3;intl6;big endian;e,1;0;mg/z

Air temp after cooler (teplota nasavaného vzduchu za chladicem);1;0x1798;0x22;0x7E0;0;2;0x002;0;0;4;uintl6;big
endian;®,1;-273,1;°C

Diesel aftertreatment;5;0x8B;0x@1;0x7DF;0;7;0x005;0;0;0;uint56;big endian;0;@;viz IS0 15031-5

Engine coolant temperature;5;@xe5;0x01;0x7DF;0;1;0x005;0;0;7;uint8;;1;-40;°C

Engine speed (otacky motoru);1;execC;exe1;ex7DF;0;2;0xe02;0;0;0;uint16;big endian;e,25;@;1/min

Exhaust gas temperature sensor EGT11 (B151, pred turbem);1;6x16FB;@x22;0x7E0;0;2;0x004;0;0;0;uintl6;big endian;e,1;-273,1;°C
Exhaust gas temperature sensor EGT12 (B1S2, za turbem);1;0x14F7;0x22;0x7E0;0;2;0x004;0;0;2;uintle;big endian;e,1;-273,1;°C
Exhaust gas temperature sensor EGT13 (B1S3, pred DPF);1;@x11B2;8x22;8x7E0;0;2;8x004;0;0;4;uint16;big endian;e,1;-273,1;°C
Intake Manifold Absolute Pressure (aboslutni tlak vzduchu v sani);1;@xF40B;0x22;0x7E0;0;1;0x003;0;8;0;uints8;;1;0;kPa

Monitor status since DTCs cleared;10;0x01;0x01;0x7DF;@;4;0x001;0;0;0;uint32;big endian;;;viz ISO 15031-5

Odometer (celkova ujeta vzdalenost);10;8x16A9;8x22;0x7E0;0;4;0%001;0;0;4;uint32;big endian;1;@;km

Particle filter: air pressure sensor 1 bank 1: raw value;1;6x162F;@x22;0x7E0;0;2;0x003;0;0;5;int16;big endian;1;0;mbar
Poloha pedadlu plynu (relativni od @ do 100 %);1;@x102A;0x22;0x7E0;0@;2;0x002;0;0;6;uintl6;big endian;100/8192;0;%

Throttle Position (normovana - relativni poloha Skrtici klapky);1;@xF445;0x22;0x7E0;0;1;0x002;0;0;3;uint8;;100/255;0;%
Vehicle speed (rychlost vozidla);1;0xeD;0x01;0x7DF;@;1;0x002;0;0;2;uint8;;1;@;km/h

Rédek 1, sloup 2 025 znaktl 100 % Windows (CRLF) ANSI
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1.12-/ 1T a OB A/WNHOW OwxT a x EE0WNUOQUWEEUEOQwWOUIT UGbwUIT wk
46).

Jedna zprava CAN "offznutad" data

|ttt e r--mTooT [ 1
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: . 0 1. peeees 6 7 8. 1 9 v 10,
» Zpravy CAN : : i
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10 t | H |
(O=an DAY gy an | OXAA feeees OxAA | OXOA | OX47 | Ox4A | OxAl |
i zpravy CAN i i '

obsah signalu X E
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VOOOIi PT UUE5Oqg OwUOUEOUUWET aEqwOOnfa®Bamnég GANE & w O C
El awxUOUOO0OOOUBwel j1 OagOwEawEaAOOwx 1 b Eetzpopgudirkd, O a |
OEl wEawj awUaUObwUaAaETI OOUUPWET i DPOOYEUS
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6 NaYUIl wuOl UPEUI
SEUOWOEXxPUOOEWUOOUNgqwxUOQwxT 1T EUUEYI OguwxUOT UEOL
Ni EOOUODPYAET wOIl OUB
/] UOwOExUa0agwxUOT UEOQUwWxT T YOEOgOUWEaAOOw xOUNDUC
UGaj gl l OqwxUOT UEOUwW, PEVWED Gial s ulEdDOwx U 0E BE WO
platforma Arduino. Hag UOOwY1l Ual w UVUEUPOOwW$SUxUI UUDPIT wt | wi UE
VxUOT UEOUwWNUOUwxOUnbUawbdauol EUNgEgwOODi OYOao
f Ms5Stackh p4a 4 OOEEOqw O®DOOVEDPAX&Oaw &4 ET g & 1 00ug g YAl
verze 0.4.9
1 MSezhpa ENDj ij UNT wRT EOOEUET OUwU x UAWa&)audd® Ou Yulx W &I
1 BluetoothSerialh O OPT OYOEwx UOwaNIl EQOOEU| |, @garz@0OUODPO
1 PreferenceshpOODT OYOEwWxUOwYaUnpUawdilvoaE G addEw o
d3aU00wY) U4l wl 6ydYy
1 ELMo.h O OPT OYOEwWxUOwaNI EOOEU| I 08 d®DOWI®UDI & UKD
verze 1.1.9
1 SDhquC)OU’nqwxUOvaertﬂeéZ\’OlDwZ#uJOEUUa
wad 0g OOUwUUONgwUOOwn!T wOuOUT UBwOODPT OYOawdUUI ¢
U UOWExOPOEEPSwW) I EQawUl wOwOODPT OYOaw, k1 4861 wEw$

/ UOT UEOwWNIT wE jeddamustuBorusB @ a @ Orub O Gfrugvt %y wl a EO| wx UOT
Il YOEOgOUwYaUngYawoOl wUYswi UOOENaAOEU u

wUTl wYaOvYOol il OEwYl j Ol UawUx UavzElen)dl OUC
aXUEEOYaYéquXTDNEUﬁE'I'mOEXOYUEquwUOOéEéC)quE
UOadOEOQwOUI UawaEND| ij UNE Eu Gl afsgalibackNidaéuwlz - 8
podkapitola 6.2

Prevodnik UDS
na CAN BUS

Pelr Stejskal 2024

Verze programu: 1.1
Verze konfig. souboru: 1.0

Obr. 474 4Ya UEEg wWOEUE&AOYOEwWxT 1 YOEOqOUS
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6.1. EUOUT EwxT 1 YOEOgOU

/' T1 YOEOgOwx OwEl OOUWEOGEUaDBEOREDNY HY nudd 0aDAE BIu
Ex ODOEEBQE q wU| & CondaEQ QEEBBHIOANI UE wYj 1 ET wlil P&k woDOB
zobrazena naObr. 498 w/ T PwUx Uj U0 O g ku&xBI] BIYH QQlunBaCHBELIAH ubDxg Qulin
kaOEUE&l OgqwlUYag OBEA)WOEUEAOYOOa wy

Zapnuti zarizeni

v

Inicializace
M55tack

3

vytvoreni obsluhy pro
funkce na druhem jadre

v

Vypsani uvitaci
obrazovky

v

Main menu

Obr. 4842 xUj DuOaquwxUOT UEOUS
#a @kprogramx1 1 UBOWOIT Mdihum@nu? & tahoto | O E Y Gngriu Galre dostat do
EEO] gEl w 01 OUGBE N wYND gBlu@teefhUwé@u # E O] g @ udQditadiU a
odesilani 2 6 w3 OUOwWOI OUwWOI nl wa xT g-UUUE| O®i UrubEJniu gjdauOTDauui
4a00YUOESUI Oywbk & wEWWAa @i Oa w OE U E $olbor@CH ubY a)&E @ DC
zYOAPEOEWEwWNI NPET wOEI Ug0adagbw#EOj gwEYuwi UOOI
xUOT UEQUB w4 Ol 1 8 ¥NgwERSRBIwOO Sk Wi GUEG W EOwUOONE
komunikacisT g EgEgq wNIl EOOUOOUwWYOAaDEOES®S
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Struktura menu Ulozena zarizeni
prevodniku Eluetooth —_—
uetoo Zarizend
) : XYZ :
[ Ulozena R — ‘
zarizeni Vymaz
— vsechna
Hledani
] zarizeni
Main menu 4
Hledani zarizeni
{ Bluetooth }- Nastaveni podsviceni [ Refresh ]
( . List
] Nastaveni s
Podsviceni jasu . LT
J . J \ Zarizeni
pomEmEmm T T i Casovy iﬁ______?‘f‘_'? _______
CVycitant a | Timit
L_Eﬂfijlffl__ L zhasthnuti
Vycitani dat
Znovunacteni| Vypis i Odesilani | Test
. O r komunikace
sD i struktury ! CAN zprav || cCU

Legenda

PoloZka menu y= === i PoloZka menu
I:I Menu D (vidy pristupna) | ! (pfistupna za

....... néjaké podminky)

VvV Ol O WNas@veni podsviceni ?2 wOal wOUOPUWNEUWOEUEAOYOa wEwOE

aplikuie jex T PWEEO] g OwaExOUUg 6

#a 0] uzlierG AW O OXx B 0a wd a Ulb wx UOIUDE @@ OI0GuEkE w N U ¢
x1 1 YOEDaOUSB

6.2 Bluetooth

3000wl OUwUOOUNagwol wUxUavhaUOWkUDHOBEWUET 4uEDE
UPwO| nl wYAaEUEUwWO! 4Ppwl0g 00wNl UUOHOBIOE wiwad Ok BED
Ol EOwUl wdh ¥ O@PUA®OUwW. ' # WEEExUB8UUB w
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Bluetooth ( Hledani ) .
. . - Main menu
L y zarizeni
Y P - Hledam

Inicializace Ulozena zarizeni

Bluetooth X zarizeni ) Vwbér polozky

Ulozena

Vypis polozky
menu

Uspésna
inicializace?

Obr. 50¢ Menu Bluetooth.
I OO OtH@dani zarizeni ?
/' TPwxONEEEYOUWOE wYGO GO 5HDdwabx AU HauYOOET wyal
YOI T x08uxEE0w OEOI a1 O g dbsiubel callbdckOfgnkeé B i B1awO00a g w i
OnAdvertisedDevice (Obr. 53a0br. 54)./ OwUx 0adUUg wEI Ul UPwYUI T POw
ODaaYawUuEI OOwAET gal Oagw Ul w Y @Haanig zarizdniO OwRIABEE 6 w x
Yal Ol EaYaOqwaEl g ®brO4wNl waOEUEaTl QOwOE w

edanizarizenl  Hiedanizarizenn | Hiedanizarizenl
->Refresh List<- ->Refresh List<-

OnePlus Nord CE 2

vLinker MC-Android

Vyhledavam

zarizeni v okoli...

Obr. 51¢/ UOET UwYal Ol BOVOGHwaET gal OgwyY
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Bluetooth

Hledan1
zarizeni

Y

Vypis polozky
menu

Zapni asynchronni
vyhledavani
zarizeni BT na 10
sekund

i

i XYZ

Vypni asynchronni
vyhledavani
zarizeni BT a
aktualizuj
polozky menu

Obr. 524521 Ol EaYaOawk O UDIDGHBET wakl aal OawY

| 000 ZaEaniXYZ 2 WEOUUUx O&lg®BE& L OW Y1 w AE A 640 udi Quj EGXT

NT EOOT Ow! 30& @G &fpOa wy

‘ OnAdvertisedDevice

¥
-

Vice neZ

rula

Ke kolika

zafizenim se
ze pripojit?

i < pocet
pripojitelnych
zarizeni?

Je toto zarizeni
VYPSANO Vv menu
"Hledani zarizeni"?

Pridej toto zarizeni
jako polozku do menu
"Hledani zarizeni"

inkrementuj 1

1.

Obr. 53¢ Obsluhacallback funkce T DWOE O1 41 ODgw! 3waET g4l ODgwxl PwEUaOE
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void onAdvertisedDevice(BTAdvertisedDevice* device)
{

ezMenu* cur_menu = M5ez::getCurrentMenu();

if{btDevicelist->getCount() > @)
{
int channel = 8;
for (int 1 = @; i < btDeviceList->getCount(); i++)
{
device = btDevicelist->getDevice(i);
addr = device->getAddress();

if (cur_menu->getItemNum(addr.toString().c_str{)) — @)

{
if (device->getName().c str() == "" || device->getMame().c str() == " " || device->getName().c_str() = "\0" )
{

Jmeno = “nezname zarizeni™;
cur_menu->addItem{addr.tostring().c_str({), PripojZarizeni_BT);
cur_menu->setCaption(addr.tostring().c_str(), Imeno);

}

else

{
cur_menu->addItem{addr.tostring().c str(), PripojZarizeni BT);
cur_menu->setCaption(addr.tostring().c_str(),device->getName().c str());

Obr. 54¢ * GE wx U O calthack fGnkddotndvertisedDevice.
/I TPwYOOE U waGE O aEDA &1 OqwpYWEDET UEOI ET wabOEUEA
Crarizeni XYZ ? A w E Opokusuuo > T B x OGbr. C5gAdqu 3 E0Owi UOOET wUOON
x1 1 YOEOBOBHWED®.6!0#8w EEEVGI Q&EEH O w O1 KUxUET Uw Ul wVYa
ET AaEOYS6 wixdag 4 DRBuwisU x 0 ET UwN T uxd aa0iN13@wn i wE O O
/I Owx T B x NG Y®BaQuluaued g 41 Og wUl wEEUI UEwWBEDG OB © B i
x11 YOEOg OUWEWEEO] g wx I ®ix®WibBrg matizeniuO0zad wx UOYAEUWUw

Zarizeni

XN
¥ Uloz zarizeni
Pokus se do paméti
pripojit k
Bluetooth zarizeni BT Ne

L 3

Je zarizeni
ulozeno v

Me

Pripojeno?

e
-

Obr. 55¢/ OOV U wOwxT Bx ORE O QL .i VHEDEBOIWDU Uwpa ET g4l Oau
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if{addr)
{
if (SerialBT.connect(addr, channel, sec_mask, role))
{

ez.msgBox (™", "Zarizeni pripojenc!™);
ZapamatujSparovaneZarizeni BT{addr.toString{).c str{), cur_menu->pickCaption()});
}

else ez.msgBox("", "Zarizeni MEpripojenc! (neni v dosahu/ nelze pripojit)™);

}
Obr. 56¢#1 UEDOWOE wx O0YWadlwuxd PEHHI1 Og wo
| O00abiena a EUDAT OD?
BEUOwWsaU0wxUOT UEOUWUOOMEUNT woEAWHEEAE xukd (BGuNd (3 gu
vx EOQuUPwadbd 5741 Og wop

—+[ Bluetooth }

EN A

Ulozena Vvypis vsechna
zarizeni uloZena zarizeni
jako polozky menu

A

Ne Vypis ostatni

polozky menu

Jsou néjaka
zarizeni ulozena?

Zarizeni ]: Zarizem XYZ V}}bér po'loiky
XYZ |
vymaz vsechna
ulozena
zarizeni Vymaz vsechna

Obr. 57¢ 2 x UAYEwWUOONT ORET w. ! #wEEExUBU]| &
P@n EEE%OWBw ONI Og wiDAOEEG®OIUg 41 Ogw EONET w Ol wUUl
bx ONI Oghn B E@OODEW wx T g x E E 0 ulnund | G50 Ealhdal ufwu. | ¢
EQwxEOUUPWAET gal OgOwNi OpHOUEBNOwOPUBE €0 A iludh
naObr. 5. VUOOUOwOl OUwodal wUEOB wUOEAEUwWYI j Ol UawEOUU
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if (BT.getuInt("pocitadlo®, @) == @)
{

BT.end();
ez.msgBox("","Zadna ulozena zarizeni!™, "Back");

else

{
for (int 1 = @; i < BT.getuInt("pocitadlo™, @); it+)

{
JmenoNSV = BT.getString(("NMazev ™ + String(i)).c_str(}));
AdresaNsv = BT.getstring({"Adresa ™ + string(i)).c _str{));

sparovana.addTtem(AdresaNsSV, PripojZarizeni BT);
sparovana. setCaption(AdresaNsSVv, ImenoNSV);

}
BT.end();

sparovana.addItem("");
sparovana.addItem(”->Vymaz vsechna<-", vymazVsechnaSparovanaZarizeni BT);

Obr. 58t HA U0 wOG i WeOind OnET waETl aal O0ab
TaEEWO! 32wO0Dl OYBaw/ Ui i1 U1 OET U8T wUOOUNngwUx U3
OO0PT OYOaw, k1 46T WEWUOOUNngawxUOwxOUnbUgwU|] a0nE
xEUODWEOBEDnw OODPT OYOEwW OKk1 481 AwUOOUNgw Ol wUx U

ou
xO00O0nOa wll OUwWEwWNT NgiT OwdaavYUAS

OBDI|
66:1e:32:2f-ad:42

->Vymaz vsechnax<-

Obr. 59¢ #1 UEDOWOEWEDUx Ol NwxT 1 YOEOgOUSd w2 xEOEQWDWAEN Ia@n Olau
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635a030a03wEEU

-1 NE] O nbi&xd N jYHEIOBOWAEUA END | iVydithe dax O0Didn@ma zordzénU wo

na Obr. 60.
vycitani a
odesilani

inicializaci
Ne Je pripojen ELM327
OBD adaptér? ¢
; Test : Pokus o
mmm e » komunikace | inicializaci
H Test | ECU \ MCP2515
komurmikace —v------------------ ‘
ECU ¢
P ; v Pokus o inicializaci
odeislani | Vvypis poloZku 5D karty a vycteni
_______ CAN zprav ! "Znowvunacteni konfiguracniho
N s ; sp" souboru
Odesiland CAN zpraw

_________ ,é Vypis vypis polozku
Vypis struktury "Vypis
struktury TTTTTTTTTooosoooo-s struktury"”

Inicializovala se SD
karta a nacet] se
konfiguracni soubor?

|

Inicializovala se SD +
konf. soubor + MCP2515 +

ELM3277?
vwhér polozky
Back menu

rs

Znovunacteni
s5D

Znowu nacte i
o

Vypis polozku
"Odesilani CAN
zprav'

Vypis polozku
"Test komunikace
ECU"™

Inicializoval
se ELM3277

Obr. 60¢ # DPET UEOQwx UOwO! OVwO53aEPUEOPWEEU?
30UOwOl OUWNT wxT gUUUx 08 wx O Baudtaoth Oauk VOOFOwX A UNDE
4aYPUOAawOEwWOOOUOCPOEEPW xT T Uw! 3SwEwWwxT T ExOOOaAaEa
KEEExU6UUwW. ! #WEWENwx OUB WEUET wET UgUwYaosgUEUWEE!
(OPEDPEODAEE]l woaUUguwxl 1 YOEOgOU
3000wl OUwaxT gUUUXxEUNT wUYswxO0O0OnOawdEwW&aaoOOEE
DOPEPEODAOYEUGS W OwdUI U U O YGRIOHEmiHAEEW NI wéxBpbkgesl E@en @
o inicializaci ELM327 a pokus o komunikacisT g Eg Eg wN1 EO@rO&)d wy DABEQK |
x1 1 YOEOgOwOEUUEYquwxO0O0OEgw 3wxl gOEal OwxOUs wUI w
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OUUquxOExOUOYEUWOENESBWYOAPEOOAS W/ OOUEwWNI wOEU
OUIl vUawlOl OquwlOiTEUPYI wUl Ux@OOBIEOQWBODEPEODAEEIT wxU
if {SerialBT.connected()) {

if (_debug) serial.println("ELMo: Connected to ELM3277);

_sendUninitialized(™AT Z7);

_sendUninitialized(™AT E0™); // disables echo

_sendUninitialized(™AT HO"); // disables headers

if (!_senduninitialized("AT SP 07).substring(e, 2).equals{("0K™)) return false;

_sendUninitialized(™AT SH 7DF7); //pridano 20.3.2024 - header jako ID requestu z ex

if (_senduninitialized("01 e@").indexOf("UMABLE TO COMNECT™) > -1) return false; //

Obr. 61¢ Detail na inicializaci ELM327.

-EEaAO0l wWEDBEPERPEODAEED UOPE BHR U QUOET Wauba Ogwa xUaYuw
bus bez protokolu. - EU U9 OUOPOESd OgqwUaAaBEQROYYWUEs UDDMEDNE
DOi OUOEET wOwUOOOwWNT wl EEPdw, "/ 1 khkOQwxOUnHDUA WY w
-EUUEYawUl wUaYBw( #wWOOE!I wOEwWT OEOCOUVU WY Ol On i u

EPUOYnOwid OFO& al 1 OnOw!l NWEPOOVROQUWIUGDEEDS wx OF

inicializovatav I UUOQUwWUT T PUOUUwWUOT OUOwI EEDPSsT wdOl DgwaEU
El awaaYEES

— [TV

UUUL RUIILI ULd — 1dLdeE,

de
{
if (CAN®.begin{MCP STDEXT, CAN S@0KBPS, MCP 8MHZ) == CAN OK) // Inicializace MCP2515
{
kontrola = true;
}

else ez.msgBox(™", "Nepodarila se inicializace CAN BUS...{Restart zarizeni)™); //Moz
} while (lkontrola);

CAND . setMode(MCP_NORMAL); //Nastavenl modu NORMAL pro povoleni prenosu zprav

Obr. 624 Detail na inicializaci MCP3215.

f/vycitani kontiguraku a naplneni struktur

for (int 1 = @; i < pocetSignalu; i++)//plneni struktury Signal

{
delay(100);
TestovaciSignal[i].jakCastovycitat = strtol(NajdiData SD{i, @).c_str(), NULL, 1@);//@
Testovacisignal [1].PID = strtol(NajdiData sD(i, 1).c str(), NWULL, 16);//1

switch (NajdiData SD{i, 1).length({))
{
case 4:

Testovacisignal[i].PID length = 1;

break;
default:

TestovaciSignal[i].PID length = 2;

break;
}
Testovacisignal[i].SID = strtol(NajdiData sp(i, 2).c_str{), NULL, 18);//2
TestovaciSignal [1].header = strtel(NajdiData SD(i, 3).c str{), NULL, 18);//3
Testovacisignal[i].pozice v_opovedi = strtol(NajdibData sSD(i, 4).c_str(), NULL, 18);//4
TestovaciSignal [1].delkaSignalu = strtol(MajdiData sD(i, 5).c str(), NULL, 1@);//5

TestovaciSignal[i] .hodnotaSignalu = (uint8 t*)malloc(TestovaciSignal[i].delkaSignalu ¥ sizeof{uint8 t));

Obr. 63t #1 UEDOwWOEwWx 000 03wl lO00OUDUWIDS OR0O0 ws EUWEOU DY
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naObr. 64 Vx1 gxEE0Owni wNT wOOOi PT UUEd OgqwUOUEOUWYIT w

Inicializace a kontrola
vsech pripojeni...
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Slalus BT: )

CAN TX error count: 128

Pocet odeslanych zprav:
26

Pocel negalive response: 4

Pocet nactenych signalu: 16
Pocet nactenych CAN zprav: 5
Yerze konfig. souboru 1.0

Bacl

Obr. 67¢ StatusCANS w# 1 UEDPOWOEWEDUx Ol NwxT 1 YOEOqOUB
/] OwYaxUaldbagwUOl OUOwadbEUEA&Tl OgqwUl wxUOT UEOQwWUET UI
vozidla. - EwWAEd8AUO0OUwUOasOawUl wUl UUURNT ODGQEBE & & WiOO EHAVIOY
| OOOEawUOE®ag Ul OwoOal wxI 1 xgOEUwOI 4abwa OEUIius O Ob
CANR (Obr. 67)EwUOE® 3 UOO w! dpraly@and?>¢abi 630 uEaudE& 0001 EwUOE S
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CAN D 0x1

Priznak extended 0

DLC; 8

CAN Dala

83 07 4A A1 00 01 E2 40

Pernoda odesilani: 0
Pocel signalu ve zprave: 2

CAN IIJ 0x5

Priznak extended 0

DLC: 8

CAN Data

/F 05 E2 01 A4 01 59 81

Peroda odesilani: 0
Pocet signalu ve zprave: 2

Obr. 68¢ 9 x UaYauw"

GCAN I[) 0x4

Priznak extended 0

DLG 8

CAN Dala

1E 33 22 1B 26 03 AA AA

Penoda odesilant. 0
Pocet signalu ve zprave: 3

CAN II) 0x?2

Priznak extended 0

DLC: 8

CAN Data

0C 80 64 F9 0A 47 03 33

Perioda odesilani: 0
Pocet signalu ve zprave: 5
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/' TPDWOENES OQwxU| ETl OE0wUOas 000wl wbOOUI O1 .®ekiN T wx
NT wUOl EawxEUEG) EWQuBUERIOS G wyYadsgUEU? wOEXT 8 wi OF
huy 8 wx UJERIOAEIWD] EO6 OUwYadlooYadagux0dag UEEOQEwWx U] EI
OOOUUOOEOWAEEWEAOWNDNn wUI 600 wU bhi DiOWVEddidid B LE u
| OEOOUawUDPT OAa0UB w/ OOUE wWOI Owx| YOEOgwi OEOOUEwWUD
/| OOUEwWUI wNI ECAwOwUDT Oa00OwNI T OnwaxUaYEwW" - wUl u
OEIl Ug0abaqwzoUg¢?2wUOY OElugUdA Guoludd EGXLOW W@ EDG ORIYLaNUE
sx1 UPOEPEORNOwWOEIl UgbabglbwaxUaYaw" - wUl wOOwOI Eu
OENEnwal wUDbT Oa Ol abyfsé vExQ GUkuEEDau YJ G Gl BwWE OUUE OPa OYE
mohlad x UAYEQE] UOEUS w2bl Oadawx]l UPDOEPEORET d EUadam
NT UOOPwUnwEaAadGawYasUl aowdsabwdObPOOODY
/| OwyadUuoOYabagwx0OdgUEEOEwWxU| ET OE| wUPT 6aO0UwUI wi
axUavYa(@br. 69).
TestovaciSignal[i].cisloPruchodu = @; //vynulovani cisla pruchodu
for (int j = 8; j < TestovaciSignal[i].delkaSignalu; j++) //Rozklad hodnoty signalu na bajty a jejich ukladani do odpovidajic
i Testovacisipgnal[i].kam -> CAN data[TestovaciSignal[i].polohaSignaluZpravyCAN + j] = Testovacisignal[i].hodnotasignalu[j];

Obr. 69+ 4 O0ON1 Ogqwi OEOOUVUa wUDT OAOUWOEwWxT gUOUj] BOUwx Oa
/] UOT UEOWOEEAOT waNDj ij UNT O&E @ppd @ialoroRudild NUIn G wlix
SIDaPID(©br. 70)., | nl wUl wNI EOEVUWOWEYEwWxT gxEEa®b
VOEXxOYUEPWYOAPEOEWOEWEESOA W/ (#wUl wOOUPNwdOOT OU
YT EQawUl wOExT dwOwUl xOO0UawdbEUAYEDST OwYAEUET UL
VxUY Og Owssély xnDEW OUT E wx IrdzhoddBEuOG EXTwd wili K O0wWaOEUAY
vzduchu odeslatvNT EO6 w" - Hak D@pbgw'a - wa xBDayly O ®d uux OOT 1 |
YaOUYOl PUWEYEwWUDIT Guld sliddovai xuEOWE QifIEd awB@0y E U UT 6 O w
xT agxEEOwW Ol nl wNgUw OwETIaEVUw xT Pw vYalval w&ydux 08&0
v podkapitole 5.2).
UEOwUNnwUl wOWUEUOWEEUEWOI naEawpxUOUONT wNT wxT 1Y
VXEOQUUPAOWEO!I WEONET.ww@OalwoONOa OWBEEOVHEH OOwWwOUI
OPOOwnN a E OU WoRidiedTedyEB WL OYa O0g WOEXxOYUEPOwWUOONIT Oau
OEUUEY]I OgOwUl Ux3wdOl OEUUEYI Ogwxl gabEOUwYasll O
UPT 0aOUWEOwWxT aUOU] O waxUayYauwpU Okl O xAEEONEGGE
OEWEEO] gwUPT Oa0awEwWN]I NPET wxT gxEEO8OUwYanaEads
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signal® ptr = TestovaciSignal[i].dalsij;
while {ptr I= NULL) //Hledani signalu se stejnym PIDem, aby doslo k jeho zpracovani rovnou a nezadalo se o nej znovu

vysledek = ZpracujRawResponse CAN(ptr -> pozice v opovedi, ptr -> delkaSignalu, &TestovaciSignal[i]);

if (InegativeResponse)
{
tor (int j = @; j < ptr -> delkaSignalu; j++)
{
ptr -> hodnotaSignalu[j] = strtol{vysledek.substring(pocitadlo,pocitadlo + 2).c str(), NULL, 16);
pocitadlo += 2;

}
pocitadlo = 8;
}
for (int j = @; j < ptr -> delkasignalu; j+)
{
ptr -> kam -> CAN_data[ptr -> pelohaSignaluZpravyCAN + j] = ptr -> hodnotaSignalu[j];
}

ptr -> vycten = true;

ptr -> cisloPruchodu = @;

ptr -> kam -> pocetAktualizovanychSignalut++;
ptr = ptr -» dalsi;

/| OWUEOOYSs OUOwxUONPUguwyYj Il ET wOESsUI OnET wuUbT 6aodl O
UOas O0IBoUbwd a UUPwUT wa NDj ij UNT Owa!EEwWRE Epx0 d Y DEDG E
aUUj] 1 OqwykPREPawyOUaUawUDl 0aO0UAGw/ OOUEwWOI OwU
xO0UUgwbOwdOoOYswOEYaaa0agwUxONI Ogdw/ OOUEWEOOOwWUE
El OnwxUOEIT UwO| nVizawbE 3lg O wOE wa 00Y U

unsigned long aktualniCasZnovupripojeni = millis();

it {IstatusBT)
{
if (aktualniCasZnovupripojeni - predchoziPokusOPripojeni »>= periodaPokusuOPripojeni)
{
predchoziPokusOPripojeni = aktualniCasZnovupripojeni;
Serial.println{"Probiha pokus ¢ znovupripojeni...");
ZnovupripojeniZarizeni BT{);
}
H
}

Obr. 714/ OO U U wOwx T B xx(3 Rgi xCEafunaual (aleal auuivx ORT Oa 6

/| OOONMOEwWO31 UODWOOOUDOPOEET ws" 47

SEUOwWI UOOET wUOOMEUNT wUAET OOUWOOOUUOBO Uvarided 08 60O
/I T1 YOEOgOwUPwWaENAEAwWOwW/ (#wYRBRYYwWUOUNEA W2 (B uy RY
xOwyRI YAS w31 OUOwx EUEOT UUw&4 Igw EEa gux Hua bul®der O au O
OEUET wOExOYUEDWY a 0frj T3uEuESEABEGUOYT Gkt 0 wUT wOE w
El aEOYawil Oaj OES
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EawUl wOOT OOwWAaENPUUPUwx] UDPOEPEOB WOEI Ugbadaguw"
EUUT 6OWNAET T wOPOUOOOOUUOOI UUBw. E1l Ugbabaguwli Eal
YaxbUOYadbagwbOi OUOEE 3 wOE woE U aE00Quds uisCEA] Gud sludatRAl
EOET aaBgiuwiy 04 Ogwxl UPOEDPEON EDmBEEO] x1 UPOEDPEORET wé
/T UPOEPEOQwaxUaYaw" - wNUONWNDESL wdEDH@IOB B®MEHE G
vxEOUUPw xOUOI EOgw 8EUwW OET UOadagw OENEBdwW xI UDOED
vOPODUI OUOEAET wOEWUxUj] UuOqwdpOU MO AE GOT B WdEH
x OOUUUwWOwWOET UOadbagwxi UPOEPEOsGAKOAYAUUWNWBADOIpOI
AEEOPWNT wUOAEgOWEOUUAOOaT OWAEUUWEwWxT 1T EET Oaal O
UOT 60 O wOW.1 76 APOHUdyero pravda, dojde k OET UOa dgwaxUaYawEwWEOU
xOUOI EQgl OwOETI UOaOagwaxUayYasd wdBiowEadaduué UUEa EE
xT T U0 AWOUUWOET UOaOgwEEO] gwaxUavYaduw
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if (spustodesilanican)
{
for (int i = @; i < pocetUnikatnichZpravCan; i++)
{
AlktualniCasCAN = millis();

if (CAN[1].periodaOdesilani — @)
if (CAN[1].pocetaktualizovanychsignalu == CAN[i].pocetSignalu)
{
sendMessage CAN(&CAN[i]);
CAN[i].pocetaktualizovanychsignalu = @;

for (int j = @; j < pocetSignalu; j+)

{
if (TestovaciSignal[j].kam == &CAN[i])
{
Testovacisignal|j].vycten = false;
}
}
}
}
else //KonfiguracniSoubor se odesila s nejakou periodou
{
if (AktualniCasCAN - CAN[i].predchoziCasOdeslani >= CAN[i].periodaodesilani)
{
sendMessage CAN(SCAN[i]);
CAN[1].predchoziCasOdeslani = AktualniCasCAN;
}

for (int j = 8; j < pocetSignalu; j+t)
{
if (TestovaciSignal[j].kam — &CAN[i])

Obr. 764 #1 UEPDOWOEwWs aUVWOGEUOwWOUI VawaERND| ij UNT wOE
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canFrame_t frm; //promenna typu struktura obsahujici CAN ID, CAN DIC a C
frm.id = CAN->CAN_ID & @x1FFFFFFF; //ID, maska pro 29bit id

if (CAN->priznakExtended) ///29 bit ID

{
frm.id |= (1<<31); //pokud je id del3i neZ 11bit, tak bit IDE = 1 =>
}
else
{
frm.id |= (@ << 31);
}

frm.data[@] = CAN->CAN data[e];

frm.data[1] = CAN->CAN data[1];

frm.data[2] = CAN->CAN data[2];

frm.data[3] = CAN->CAN data[3];

frm.data[4] = CAN->CAN data[4];

frm.data[5] = CAN->CAN data[5];

frm.data[6] = CAN->CAN data[e];

frm.data[7] = CAN->CAN data[7];

//frm.data[7] = CAN->pocitadloTest;

frm.dlc = CAN->DLC;  // Pocet odesilanych bytu ve zprave CAN

error = CAN®.sendMsgBuf{frm.id, frm.dlc, frm.data); //odeslani zpravy

if (error = CAN GETTXBFTIMEOUT)

Obr. 77¢ #1 UEDOWOE wx OOUUVUwOwWOET UOadbagwaxUavYawbEw"

while (!pomoc)

{

H

aktualnicas = millis();

if ({cane.sendMsgBuf(frm.id, frm.dlc, frm.data) == CAN OK) || (aktualniCas - predchozicCas >= 1))

{
¥

pomoc = true;

Obr. 784/ OOV U wWOwWOET UOabgwaxUavawdEw" - wEIi awxUOUOBOOOUC
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Emulator vozidla/
PC vozidlo
Zasuvka
CAN bus bez Bluetooth OBD OBD
Analyzator protokolu } ] -'_..-" adaptér
Prevodnik
CAN |
CAN bus s
protokolem

Obr. 79¢!1 OOOOYS WUET 6 OEWAEXxONIL OquwxUOwUl U0OYadaw

E 4aa000w" - wUOONEUNT wxT DxONi DqgwYaEl wOEDA O]
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Obr. 80¢ Fotografie 2J1 U0OYabgwxT 1 YOEOgOUwWOEwWI 6U6aAUO6UU w
KaOEUEA4]l OquwBREOD&E®Ha a2 UOUUWE a O wANAyzErULnd)z0d zOkpaEtU | w5
NI EOOUOPYSbwaxUaYawEwN] NPET wOEUET dw#ao0l wOEUET
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[55 Vector CANalyzer /pro - DP_Stejskal_test.cfg * -
File View Start Configuration Tools Window Help

= B @ ® o B o WHldd RROODED
EL Trace [F=H EOH =5 = e
TIETEA (2 FE[ABE - & 3 [0- - B 5 A5 4 [ Initial - CAN Channel: CAN 1 - Stejskal_prevodnik sir - [B | ™ ¥% [ m
= Time Chn 1D Name Dir DLC Data Statistic Current/ Last  Min Max Avg
& |5 = 13.242677  CAN 1100 Konfig_1_msa_1 Rx 8 85 07 00 00 3E AA AA AA - Busload [%] 0.06 0.00 0.09 0.03
g 51_PID_D1_MonitorStatus 2231828480 85070000 Monitor status since DTCs cleared (ing - Min. Send Dist. [ms] 0.000 nia nia nia
S1_PID_46_AmbientAirTemp 22 degC Bursts [total] 1 nla nla nla
5= 1.349966  CAN1101  Konfig_imsg 2  Rx 8  0OC 80 64 53 FC 72 AA AA ~ Burst Time [ms] 0000 0674 0674 0674
§1_PID_0C_EngineRPM 800.0000 rpm cso - Frames per Burst 3 3 5 5
S1_PID_0D_VehicleSpeed 100 kmyh 64 P =
S1_PID_OF IntskeAirTemperature 43 deaC 53 Std. Data [fris] 3 o J 2
§1_PID_11_ThrottlePosition 98.8243 % FC ~ Std. Data [total] 1138 n/a nia nia
51_PID_2C_CmdEGR 44.7059 % 72 Ext. Data [fr/s] 0 0 0 o
= 1.309968  CAN 1102  Konfig_1_msg 3  Rx 8 03 14 1E 32 3C 46 50 26 - Ext Data [total] 0 nia nia nia
N 51_PID_68_IntakeAirTempSupp 3 3 Std. Remote [fr/s] 0 0 0 0
51_PID_68_IntakeAirTempB151 -20 °C 14 Std. Remote [total] o nla nia nia
51_PID_68_IntakeAirTempB152 -10 =C 1E - Ext. Remote [fris] 0 0 0 0
| $1_PID_68_IntakeAiTempB153 10 °C 32 Ext Remote [iotal] 0 . ; ;
S1_PID_68_IntakeAirTempB251 20 °C ac  crmemelelol na na nia
S1_PID_68_IntakeAirTempB252 0 °C 46 Errorframes [fris] 0 0 0 o
51_PID_68_IntakeAirTempe2S3 40 °C Errorframes [total] 0 nia nia nia
56 1.266962  CAN 1103  Konfig_imsg 4 Rx 8 07 15 18 19 00 1C EB AA 5 Chip State Active nla nia nia
522_PID_F478_EGTSensSupp 70 7 Teplota spaln za turbem. i - Transmit Error Count 0 nla 1] nia
522_PID_F478_EGT1 500.0000 °C 1518 Teplota spalin za turbem. Receive Error Count 0 nla 0 nla
§22_PID_F478_EGT2 600.0000 °C 1900 Teplota spalin za turbem. ‘- Transceiver Erors 0 nla nia nia
S22 PID_F478 EGT3 700,0000 °C 1CEB Teplota soalin za turbem,
=:0,546419 CAN 2 7DF Rx g 02 01 0C 00 00 00 00 00
= 0.003772  CAN 2 7E0 Rx 8 3000 00 00 00 00 00 00 .
= 0.200063  CAN27ES R« & 0441 0cocsnnooo oo [Kanal CANZ

Obr. 814/ UYOawOUI U0OY a O yectsrCANyeD Qugr GUORAUDHE' U Breudx | OB G A YQuw@E O 4 O
axvUava#stuwaaalulyoas
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nastavily periody 100, 200, 300 a 400 msQ@br. 84).

£ Vector CANalyzer /pro - DP_Stejskal_test.cfg * - X
File wiew Start Configuration Tools Window Help
D-E-HE B e efn | =n o] & B0, YHldo BREILEE
-
u e o | B BRSO L b B [ A 9 o - [E] & o .
Name =15
ra 5 l { [
rm z
rm Eiipl-k I :
rm 26 o
rm _PID_11_ 5
" B Konfig_1_msg_2:COUNT < 5
¥ B Konfig_1_msg_1::CUR [ms]
v Konfig_1_msg_2::CUR [ms]
v Konfig_1_msg_3::CUR [ms]
| onfa g sscurme]
G pata [E=H =l |
R uE e
| ‘ Name | Value | Umt‘
® Konfig_1_msg_1::AVG 10.00 ms
“ Konfig_1_msg_1::CUR 10.04 ms
% Konfig_1_msg_1::MAX 16.83 ms .
<
2 ]
“ Konfig_1 msg_1::MIN 1.06 ms g l
. ! I
@ Konfig_1_msg_...COUNT 22644.00 ot - T T . T
E j
< > % 5
203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 231 222 223 224 225 226
[s]
Div: 1s
v
~._Trace | Configuration |_Analysis .. J 4 b
\ | o5 | 0:00:03:46 -

E P Vyhledat 0 F ) . m ] = s a 7 @) @ ENG 1514

Obr. 83+31 UDwx1 UPOEawOEITl Ug 0a O4a wgeriodod YoOdnsi* ENE & wal wa x U?
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S Vector CANalyzer /pro - DP_Stejskal_test.cfg *

File Wiew Start Configuration Tools Window Help

AETT77

Konfig_1_msg_2::CUR [ms]
¥ M Konfig_1_msg_3::CUR [ms]
¥ W Konfig_1_msg_4::CUR [ms]

CF pat [E=5 EoR =%
® 0w = e _
‘ : Name ‘ Value ‘ Unit |
® Konfig_1_msg_1::AVG 100.00 ms
® Konfig_1_msg_1:CUR 99.98 ms
® Konfig_1_msg_1::MAX 106.13 ms 2at
“: Konfig_1 msg_1::MIN 047 ms Vré»“‘”%
~ Konfig_1_msg_...COUNT 1386.00 a
ﬁi
1 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 .
“_Trace | Configuration | Analysis - g . 4b
| | @3 | 0:00:02:18 ~
E R vyhledat i m | ) B e i S ) . B ~ 0@z & o6 sze B

Obr. 84431 UDwxi UPOEaAwWwOETI Ug0abagwaxUavYdw/ 1 UBDOEawOETI UgOa
/T1 YOEOqgOwNI wOExUOT UEOOYAOwWUEOOwWNT wxT 1T EwOET U
axUavYUwOE wUE 0ord 88 buwl ODIVEQUBE® wEBIEQDWaEO YGHmwWw o On O
OExOOuOgwdEI UgOEEg Tl OWEUI I 1T UUAOQWEUET wUl wOwOET U
OEl UOEUOwWOI EQWEOOwY a x UjlIo0d)iix E @ & HE D QuE AQuUON) IO Bjdaa
x] gxEEQCWAEUVUUO WAL &OBWOODODWUOUOEUWET O] guwxi UPOEO
-PEOSOU@YI UAET wxl gx EEI| Gor. B30QUEID awlaix @ra B 1EDERUE G 10 @ L
periodou. - | EAOEw YaxalUUaOEwxT g8 bDOE k6 Q0w EIODD&EnDamuO
OEl Ug0abagw" -waxUaYwOEIT UaYawkaqs oul euwdrula ad i iwd
axUaYw OEw x UYDBE OQUYMBAET OWOWUEEDwW O EOET adaw Y w x
Ol aENDPj ijUNT wOPEWNDOS6T OOwWOl nwx OUT 8 wOET Ug 0adawa
/' TPWEUUT 6 OwlIl UG VDAY wIoWR @EEpuwEOF£F BRAd WHx UavYaou
OEIl Ug Q&iGBwIln ms. - Ewa x UaWajEjl audb w xse &b fukikaceBprakticky
nevyskytuje.
-aAUOI EQCOUWEAOOwW Oa0o0U] 1 OOw OET Ugbabagw xl UPOEDEOT
-1 x]I UPOEPEOS wa®OBA R WOEO®AauGWUOUEOUUWOEUUEYI! da w
/| ( #wY a Ng Ot B3BWO U wa OEUE &l Oa wxx{ WabYOuEg buk § AGED G & D uné
eYwUI OURE@&EKGYPEUUOwWNIT wx1 UD O EmEenou peritdau(BwWE a C
OUAB w4 wdl x1 UDOEPEOARET waxUaYwNIl wa BEQE QUEMED auusxal
UOOOWNEOwWS B3l wGE Dxpw® Hh BDE O& wk awd B WA O G\l uEoasOuD
axUavYowxT BTl E4al OO w/ UOYOQawxT1 YOEOagOUwxT PwoOEIT U
OENI EQOOUwWNI uNa Diit.a8ad B)DBOId OB B kul OOwaxUaYwxT DBNEUAET

74



~ s~ PO SN e e 2 ~ 5 . - o~ P NN NPV
40PbYl UADUEwW/ EUEUEDEI| Pamgr&ox UEY Og wl EOUOUE W) EOE W
T N .. N T Y A N N ~ o "
/' T1 YOEOg OwWwEDEI OOUUBPEOGSI OwxUOUOOOOUWOE w - w! 42
o
‘-':|
2
= 1400
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5
= 1200
T T T T T T T T T T T T T T T T T T T O T T
18 30 32 38 40 42 44 46 48 50 52 54 56 58 60 62
[s]
Obr. 854/ 1 g NI OwOIl x| UDOEPEORBEWBBR®O UDONBEDHh B wa x U4
e ereEd| E=3 b0l
= ENENATINE - & B[O B A4 0 Initial - CAN Channel: CAN 1 - Stejskal_prevodniksir ~ |B |27 ¥2 | % &
g Tme Chn 1D = Name Dr  OLC Daa Statistic Current/Last  Min Max Avg
g o= 13324671 CAN 1100  Konfig_i_msg_l  Rx @ 8507 00 00 3E AA AAOE #- Busload [%] 232 226 240 231
= 51_PID_01_MonitorStatus 2231828480 85070000 Monitor status since DTCs cleared [ - Min. Send Dist. [ms] 0.000 nia nia nia
S1_PID_46_AmbientAirTemp 22 degC 3E - Bursts [total] 1 nia nia nia
= 1= 0,01 6002 CANTTOL "Konfig 1 msg 2 Rx & AF 48 1888 4F T RACT Burst Time fms] 0.000 0920 0920 0920
S1_PID_0C_EngineRPM 5074.0000 rpm 448  Frames per Burst 4 N N N
S1_PID_0D_VehicleSpeed 25 kmfh 19 P =
S1_PID_OF_IntakeArTemperature 96 degC 88 Std. Data firs] 102 100 105 102
S1_PID_11_ThrottlePosition 30.8806 % 4F Std. Data [total] 10702 nia nia nia
51_PID_2C_CmdEGR 76.8627 % 4 ~ Ext. Data [fr/s] 0 0 0 0
= 1.308067 CAN1102  Konfig_i_msg_3 Rx & 03 00 1E 32 3C 46 50 98 Ext. Data [total] 0 nia nia nia
51_PID_68_IntakeAirTempSupp 3 3 - Std. Remote [fris] 1] o o o
L 51_PID_68_IntakeAirTempa151 40 °C 0 - Std. Remote ftotal] 0 nia nia nia
51_PID_68_IntakeAirTempg152 10 °C 1E Ext Remote [iis] o o o o
51_PID_68_IntakeAirTempB153 10 °C 32 - Ext Remote [total 0 ’ 2 ;
K S1_PID_68_IntakeAirTempB251 20 °C ac xt Remots [total] na na na
51_PID_68_IntakeAlrTempB252 30 °C 46 Exeoclistpesfiis] o 0} 0} 0}
51_PID_68_IntakeAirTempB253 40 =C 50 Errorframes [total] 0 nia nia nia
= 1.295290 CAN1103  Konfig_l_msg4 Rx 8 07151819 00 1C E8 98 = Chip State Active nia nis nis
522_PID_F478_EGTSenssSupp 70 7 Teplota spalin za turbem. Transmit Error Count 0 nia o nia
522_PID_F478_EGT1 500.0000 °C 1518 Teplota spalin 73 turbem. ~ Receive Error Count 0 nia o nia
522_PID_F478_EGT2 600.0000 °C 1900 Teplota spalin za turbem. - Transceiver Errors 0 nia nia nia
522_PID_F478_EGT3 700.0000 °C 1CE8 Teplota spalin za turbem.
= 0.111063 CAN 2 7DF R 8 020168000000 00 00
= 0.190749 CAN 2 7E0 Rx 8 032203260000 0000
= 0.194205 CAN 27E8 Re 8 04 620326 19 00 00 00
< >
Obr. 86¢/ I g NI OwOIl x| UPOEDPEOAE|l wEwx] UPOEPEOAMAEIl waxUaYouw
« oz o LA s e A s s s s - N A e A e o~ x oA T oA o~ "
l'a OEwOUl UUOYaAOEwbwUxUaYOawl UOOEI wOEI UgO0aoOaguw
~ - PN Ay, s oA ~ N A, A L, N A e st s e s o~ L,
NaObr. 87Nl wYDPEuUwUI a0OEOQwxI BNEUAMAEI wa x Ua YWw@E jEglEIaQUE
N N A N o~ , o e, oA L, oo~ = = N PN P
UAOEI OWOENgwaEwWUYAOuw( # wa OE Ou@xR02 & MIFFAERFE. WUl wUIl E
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B Time Chn 1D & Name Dir DLC Data
5 Bl 1.173975 CAN 1101x Rx 8 52 38 0B 7A 28 9E AA 4D
g B[ 1.218967 CAN 1102 Konfig_1_msg_3 Rx 8 03 00 1E 32 3C 46 50 4D
S1_PID_68 IntakeAirTempSupp 3 3
S1_PID 68 IntakeAirTempB151 40 =C I
S1_PID_68_IntakeAirTempB152 -10 =C 1E
S1_PID_68_IntakeAirTempB153 10 =C 32
S1_PID_68_IntakeAirTempB251 20 =C ac
S1_PID_68_IntakeAirTempB252 30 =C 46
S1_PID_68_IntakeAirTernpB253 40 =C a0
== 1.218973 CAM 1103 Konfig_1_rmsg_4 Rx 8 07 15 18 19 00 1C EB 4D
S22_PID_F478_EGTSensSupp 70 7 Teplota spalin za turbem.
S22_PID_F478_EGT1 500.0000 °C 1518 Teplota spalin za turbem.
S22_PID_F478_EGT2 600.0000 °C 1900 Teplota spalin za turbem.
S22_PID_F478_EGT3 700.0000 °C 1CE8 Teplota spalin za turbem.
=l 0.161199 CaM 2 7DF Rx 8 02 01 11 00 00 00 00 00
= 0.004600 CAN 2 7EO Rax 8 30 00 00 0O 00 00 00 00
= 0.138435 CAN 2 7EB Rax 8 03 41 11 2B 00 00 00 00
= 12.651679 CAM 1 1FFFFFFFx Rax 8 85 07 00 00 3E AA AA DD

v podkapitole 7.2.#1 UEPOa wOEwx1 PNEUA wE EUE OQE4 O EDHOH DIV IR
2.2al 1 g O0@l Ewl 8w

7.2 Vozidlo
/| OwUOOO661 DgwUlUl UUOYaAaObgwdEwWI OUCAUOUUwWYOAaPEOE QWL
§OOEEwW. EVEYDE W\ (O Quitl ubOyOu3O ) Buirebi3ed Y a Oa wUl wx UOYIi EO
OOUOUUOWXT PwuYOOOOEUT UWEwWxOUBwUTl wxUOYI EOEwWUI U
sxOUnbUgOw Ni EOOTI Ow 000I.pHUAIES O8I Ow A OBOD B W UE
SEl Ol nPUAOPwxEUEQITURUGOUIUE utOEET a4dqwyY
" OEOOUAOwWwOUTl UBwxOUOaUUNT wi O progéaimd Daioalé & BozidieE O w O
Ol NET w3 UEgnwxUOwodYull OqwUxUayYyodbuUbwYadsagladago
I #PPDAOwWOUl UnwoOal wxl DxONPUwWO!l wUUi NOsOUw. ! # wEE
zx1T 1 YOEOg OUw E wzk B UsErubYaawds@d iGua Ul Ea w N -EiOOEIU) B Buwux O
$.1 #0w3UEagnwOal wxOUOYOEUwWwx OUEDwHh IGmGOIE vedar OU T
CANalyzer Ew. ! # pDa wU I/ uGEOeERHUYuE UEOUwxT 1 EVUEYIT Oa w
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- 1483532 CAN1 2

00 00 D‘U FF 0B 4A 00 00

Konfig_1_msg_2 Rx 8
S1_PID_0C_EngineRPM 0.0000 rpm ]
S1_PID_0D_VehicleSpeed 0 km/h 0
522_PID_F445_ThrottlePosMorm 100.0000 % FF Poloha skrtici klapky, normovana.
S22_PID_1798_AirTempAfterCooler 15.9000 =C B4A Teplota nasavaneho vzduchu za chladicem.
S22_PID_102A_GasPedalPos 0.0000 % ]
=l-[=d 1.507969 CAN 1 3 Konfig_1_msg_3 Rxt 8 62 00 00 00 00 00 OO0 AA
S22_PID_F40B_Map a8 kPa 62 Absolutni thk v sani.
S22_PID_1024_AirMassFlowRate 0.0000 ka/h 0 Hm. prutok nasavaneho vzduchu.
S22_PID_1026_AirMassPerStroke 0.0000 mg 0 Hmotnost nasavaneho vzduchu na zdvih.
S22_PID_162F_DiffPressDpfRaw 0 mbar 0 Dif. tlaku na DPF, nekorigovana hodnota ze snimace
- T 4 CEmnen ~ARL A A WmmEim A e A Pae o AN 7 AN ?0 AN AA AA AA

Obr. 8845 OADEOOWUUONg Owb O BG U uyYREXCR U6 we#H (EEWD<A ubCNEEWAUAas 0a wO O U O

vUabOagdw
SAE 0x0B OBD2 Intake manifold absolute pressure 98 |kPa
SAE 0x0C OBD2 Engine RPM 0 |RPM
SAE 0x0D OBD2 Vehicle speed 0 |km/h
QUAE NvNE fal=1ab! Intalea air tamnaratiira 22 lem

Obr. 89¢ 5 04 DEOOWUUONg OwOOUOUwYaxOUUBw# EVUEWYadUl OEwx OOOEq w2
EEUOOU UWaadaBAE OwY

-T NxUYT wEaOOwxUOYI EIl OOwlOuT | Oa wOE wiNg Oui 8&apBruyY O 4 -

89U1 WOEET adqwEl UEDOwWOE wi x4 & OvGakaa@auilul Bousl uGEEA GG (iax @ uiX

x OOOEaw. VaP®A@AwWx1T agxEEI ETl wUl wUT OEUNgwbOi OUOEET wc

EWEEUOOUU Wa®aBOEOU WY

"""" 04 62 F4 45 FF 55 55 55

CAN 2 7E8

Rx 8
+- (= 0.085035 CAN 1 Konfig_1_msg_2 Rx 8 00 00 00 FF 0B 4A 00 00
=ik 0.045216 CAN 2 7DFE Rx 8 02 01 01 00 00 00 00 00
= 0.009760 CAN 2 7EB Rx 8 06 41 01 00 OE EB EB 00
= 0.003246 CAN 2 7ES Rx 8 06 41 01 00 04 00 00 AA
=l 0.082020 CAN 2 7DF Rx 8 02 01 0500 00 00O 00 00
= 0.004752 CAN 2 7EB Rx 8 03 41 05 36 00 00 00 0O

Obr. 904 # Y 0 wOE x O YOxFESREwEOIEAE U b EQRZEXOWUY GBHEWOB UEDOUwnaEOU
l wUl wlla0wl0OOown! wxT PunaEOQUUPWOWEEUEwW®mxT Duw
1l EOOUOWEONWEA OwxT g x@E u9@Xd wuIAD O ud@®U OWDE & U @OFE
OUIT UNET wxT gxEET ET wO|l nOUwOP] PUBw- ExT dwxIl Dwhn
OOUOEwWOOUOUUWEwWOaUOl EOQuwl gEgEqwNl EOBDUODE e
axEEOwWUNnwOOT OUWEAUwWODN] g Owldl EOwWOEOXxEOQwYajj a
OGEwm2 (#wYRYhw/ (#wyYyRYRNAOWNIT T OnwOEUET wUl wdl ni w

, In
OEN
vOu

NI E
x|
/] UOT UEOQwxT1 YOEOg OUwWNT wOEYUnNI OwUE O O-wk W Quia BorE & Dol

91NT wYPEUUwWOXxEOMOYEAd 0aauBOUOUUS w- tOEaAawWOEXxOYaqwE
EUUI"M@n @YOUT URET wxT gxEE] EDUWYEEPBEULUOIOOWWH o Wu OFE
I Ol EEOCnwY QaNEOwWERE WY b E (CAN (DOxT B80T ¥FANE @E 190.
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,240 >17:05:12.
.768 7E8 04 4
.768 7E9

.819

w819 =17:05: 13,304 01 Oc
3.341 7E9 04 41 0C 00 Of
3,341

.364

3364 =17 05013

DN E } 41

Obr. 91¢ . x EOOYEQA WNAaEOU U wOwWOU &odidled wOOUOUUB w53 ET wod

30UOwEawUl wEEOOwYalljPUOwUgOwax| UOETI OOwni wEa w
x EUEOI 0UwTenbipfranett Ea w V00N OPOWAEEEOW 681 Qdzid&E 06 w (
VxT g xEEQWYaE]l WOEXxOYUEgAEXx OV EDwE ¥ WBEQEDG QRIE BB
Ol YOEUOEWEOXxT 1 EUW(#WOEOOYB WOEXxOYUEPOWUOUOWX O

AXxUEEOYAYEOwxUYOgwxI DBNEUOUWOExOYUG68w

504PEOOWUUONgOwYOOO0ENT

Qes L lunT_uuuinsus) Fiu mn JUL LTINUYG UJTLE YAUSITIIUIL

= 1.266213 CAM 1 2 Konfig_1_msg_2 R 8 0C 18 00 FE 0B B2 00 0O
S1_PID_0C_EngineRPM 774.0000 rpm cls
S1_PID_0D_WwehicleSpeed 0 km/h 0
522_PID_F445_ThrottlePosMNorm 99.6078 % FE Poloha skrtici klapky, normovana.
S22_PID_1798_AirTempAfterCooler 26.3000 °C BB2 Teplota nasavaneho vzduchu za chladicemn.
S22_PID_102A_GasPedalPos 0.0000 % 0

=1 1.263991 CAN 1 3 Konfig_1_msg_3 Rxt 8 63 00 FF 0OA 31 00 04 AA
522_PID_F40B_Map 99 kPa 63 Absolutni tlak v sani.
522_PID_1024_AirMassFlowRate 25.5000 kg/h FF Hm. prutok nasavaneho vzduchu.
S22_PID_1026_ AlrMassPerStruke 260. QDDD mg A31 Hmotnost nasavaneho vzduchu na zdvih.
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Obr. 92¢ 5 04 PEOOwWUUON g Ow A A &r&HENA adQuUkHSEIHE uixE PEONUEO AU 8 8 Oa wo O

SAE UXUD uBLZ ENgine coolant lemperature [EAN
SAE 0x0B 0OBD2 Intake manifold absolute pressure 98 |kPa
SAE 0x0C 0OBD2 Engine RPM 770 |RPM
SAE 0x0D 0BD2 Vehicle speed 0 [km/h
SAE 0x0F OBD2 Intake air temperature 19|°C
SAE 0x10 OBD2 Mass air flow rate 9.88 |gfs
SAF x11 0ORD2? Ahsalute throttle nosition 8353 (%
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Konfig_1_msg_2::51_PID_0C_EngineRPM [rpm] S1_PID_0D_VehicleSpeed [kmfh] S1_PID_8B_diAftStatus
Konfig_1_msg_4::522_PID_14F7_EGT12 [°C]

20004
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100 200 300 400 500 600 700 800 200 0 100 200 300 400 500
1000 s [s]
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vozidla v OOy T 6 w#EO] gOw UPT Oa0l OwNIl wUaYBdw#bDI Ul OweEI
OGEOYEOOUwW PO OUOEEDW Ow UUE YOE U 10 apaCalluasul) survrd O ik 65
NT EOOUOPYRIEO wE DD E E 0Tau¥d wDEEU Gra@uUbi 0a o0l OwOEUI
UxEODPOwxT 1 EwWOUUEOEOAETI EEOI O8w-aUO0l EUNgwOxuUwl
xT 1T Ewi POUUI OQwxl YORET wdaUUDPES w3l xBDOIUA wda bWz OF
vyneseny vaaAaYDUOOUURBwW OEWwasdaHINg w aw " - w axuvavyYow NI NB
xT 1 YOEOg Ol OwEEUawYaosUl OnObwaw. ! #waallyYyoOawyodap

Tab. 4451 4 OEOwNI1 E O OhibishEDeseRitertréafngrtianis.

Ha U X A o _ L I _ }
b'? 5n4a0EO 2UEYwxI BDwl C 2UEY wx | buwl
itu
0 Status regenerace DPF Neregeneruje se Regeneruje se
1 | Typ regenerace DPF /| EUPYOgquwUIT1q¢ OUPYOgquwuUI I
2 | Status adsorpce NOXx /| UOEa Tl paeEEUOL/ U O Ergderienace
3 | Status desulfurizace DeNOx |- | EOET a4qwOwhl# OET 443 wOwE
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/' T 3001 Ewh@oli bl OWEG O | OwUOUEOUU

I'Ta0@f EEGNU 06 wU D TE)ad anso RAEEPUO OB wd® OO DT UUES Oal OwU!

/ OT E E g uMbBubodua| 1. 2. 3. 4,
 EOwWdEUUOQwW/ (# wYa10 10 10 10
PID 0x01 0x01 0x01 0x01
SID 0x01 0x01 0x01 0x01
Header requestu Ox7DF | Ox7DF | Ox7DF | Ox7DF
Ha UOOWBENKOY wE D 0 0 0 0
#500PWOaAOUWCZEENT(4 4 4 4
" - w(#waxUavYa 0x001 | 0x001 | 0x001 | 0x002
Extended 0 0 0 0
/' 1T UPOEEwWOE]I Ugdado 0 0 0
/| OOOT EwYl waxuavgo 0 0 0

----Struktura[3]-----

Jak casto PID vycitat: 10

PID: exi

Delka PID: 1 bajtu

5ID: ex1

Header requestu: @x7DF

Cislo bajtu v odpovedi: @

Delka vycitaneho signalu: 4 bajt/u

Poloha signalu ve zpave CAN: @

Adresa do jake zpravy CAN patri: @x3FFEE760
Nachazi se dalsi pro zpracovani, na adrese: @x3FFEDSF@
Hodnota signalu: @xAA ©xAA OXxAA ©XAA

———-CAN[1]-----
----Struktura[4]----- CAN ID: ex1
Jak casto PID vycitat: 10 Extended: @
PID: ex1 Data: AA AA AA AA AA AA AA AA
Delka PID: 1 bajtu Perioda odesilani: @
SID: exi Pocet signalu, ktere k tomuto ID patri: 3
Header requestu: @x7DF
Cislo bajtu v odpovedi: @ ———-CAN[2]-----
Delka vycitaneho signalu: 4 bajt/u CAN ID: 0x2
Poloha signalu ve zpave CAN: @ Extended: ©
Adresa do jake zpravy CAN patri: @x3FFEE77C Data: AA AA AA AA AA AA AA AA
Nenachazi se dalsi pro zpracovani: NULL Perioda odesilani: @
Hodnota signalu: @xAA ©xAA OxAA @XAA Pocet signalu, ktere k tomuto ID patri: 1

I'Ta0Qf EEWBNU O wUDT 0a0aGOYVDEOOWOERIOY BB wS O1 YOWOES U1 66 wU
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Nu... | Receive time | info [Type [1d1 [1d2 | Bytes | B0 [B1 |B2 [B3 |84 |85 |86 [B7 | | Ascm
47 18:8:44.842:0.00 St Ox2 8 83 07 4A A1l AA AA AA AA 1 1]
46 18:8:44.841:0.00 St Ox1 8 83 07 4A A1 AA AA AA AA 1 ]
45 18:8:44,308:0.00 St Ox2 8 83 07 4A Al AA AA AA AA 1 2
44 18:8:44.308:0.00 St Ox1 8 83 07 4A A1 AA AA AA AA 1 )
43 18:8:43.783:0.00 St Ox2 8 83 07 4A Al AA AA AA AA 1 2
42 18:8:43.783:0.00 5t Ox1 8 83 07 4A AL AA AA AA AA 1 1]
41 18:8:43.223:0.00 St 0x2 8 83 07 4A Al AA AA AA AA 13
40 18:8:43.223:0.00 St 0x1 8 83 07 4A A1 AA AA AA  AA 113
39 18:8:42.701:0.00 St 0x2 8 83 07  4A Al AA AA AA AA 1]
38 18:8:42.701:0.00 st oxi 8 83 07 44 AL AA AA AA AA 1 J
37 18:8:42. 165:0.00 St Ox2 8 83 07 4A A1l AA AA AA AA 1 1]
3 18:8:42.165:0.00 st oxi 8 83 07 44 AL AA AA AA AA 1 J
35 18:8:41.636:0.00 St Ox2 8 83 07 4A Al AA AA AA AA 1 2
34 18:8:41.636:0.00 st oxi 8 83 07 44 AL AA AA AA AA 1 J
22 12:2.41 1N1«.N AN (3 Nw? 2 /27 n7 Aaa Al AA AA AA AA 1 hl
| Nu... |Senttme | Info | Type [1d1 [1d2 | Bytes B0 [B1 |B2 |83 [B4 [B5 [B6 [B7 | |AScu |

/' Ta0o0f EEWBNU 05 wUDT 6adasd

/I'Ta06f EaaibaudO0d wx EUEOTI OUBBEBUWRNDE Qi we xk Oa YidWh OP&uwE.U

Staws BT, OK

CAN TX error count: 0

Pocel odeslanych zprav:
265

Pocel negative response: 0

Pocel nactenych signalu: 4

Verze konfig. souboru 1.0

Pocel nactenych CAN zpray: 2

Qu
S
**

/ O1 EE g uwkBubdda| 1. 2.
y EOWdEUUOW/ (#wY4J10 1
PID 0x01 0x1798
SID 0x01 0x022
Header requestu 0x7DF | OX7EO
HaUOOWBHENROYWED |0 0
#0 OOEwUDT 6aOlwgE 4 2
" - w(#waxUava 0x001 | 0x001
Extended 0 1
/1 UDOEEWOEIT Ug 04 (500 0
/ OOOT EwYl waxuavgo 4

b

w9xUaYawodE]I Ug OEOS wOEWUEUWUODODE

wOEWEDPUx O Nwx

Ol OUa

mr
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——————————————————————————— Struktury Signal:
----Struktura[1]-----

Jak casto PID vycitat: 10

PID: ex1i

Delka PID: 1 bajtu

SID: ex1

Header requestu: ©x7DF

Cislo bajtu v odpovedi: ©

Delka vycitaneho signalu: 4 bajt/u

Poloha signalu ve zpave CAN: @

Adresa do jake zpravy CAN patri: @x3FFCBES4
Nenachazi se dalsi pro zpracovani: NULL
Hodnota signalu: @xAA @xAA ©xAA  OXAA

----Struktura[2]-----

Jak casto PID vycitat: 1

PID: &x1798

Delka PID: 2 bajtu

SID: ex22

Header requestu: @x7Ee

Cislo bajtu v odpovedi: ©

Delka vycitaneho signalu: 2 bajt/u
Poloha signalu ve zpave CAN: 4

Adresa do jake zpravy CAN patri: @x3FFCBES4
Nenachazi se dalsi pro zpracovani: NULL
Hodnota signalu: @xAA ©xAA

——————————————————————————— Struktury CAN:
-——-CAN[1]-----

CAN TD: exi

Extended: ©

Data: AA AA AA AA AA AA AA AA

Perioda odesilani: 500

Pocet signalu, ktere k tomuto ID patri: 2

UwNi EOBwaxUavyaw"

/' T a06f Edaibaudds wxEUVEOI UUa
301 BawaxUavYEw" -6

5E

— E

/T a00f E0aBaud O wx EVUEOTI DU wUaNB IO& I
PP2CAN.






























