ETH2CAN v3 — CAN firmware

CANLAB s.r.0.
www.canlab.cz

ETH2CAN v3 — BLACKBOX

Opsah: )
ZAKLADNI POPIS

KOMUNIKACE PO ROZHRANI ETHERNET

Paket RUN

Paket MODE

Paket RESET

Paket CLOSE

Pakety PACKET _WAYDATA

Paket PACKET_TIMEDATA

Paket PACKET INPUTS

Paket PACKET_OUTPUTS

Pakety PACKET _GET_RTC a PACKET_SET_RTC

Paket PACKET_READ_ FRAM

Paket PACKET _DISABLE_FRAM

Paket PACKET _READ_ FLASH

Paket PACKET_ERASE_FLASH a PACKET_ERASE_FRAM
Pakety PACKET_SETTINGS_UNLOCK a PACKET_UNLOCK_STATU S
Paket SETTINGS

Paket PACKET_FULL_SETTINGS

Paket FIRMWARE VERSION

Paket STATUS

Paket VEHICLE_TYPE

PRIPOJENI| ZARIZENI
Konektor MOLEX
Funkce indikaénich LED

VYMENA FIRMWARE

ZMENY VE VERZICH FIRMWARE
1.00 boot

1.00

1.50

1.60

2.00

3.00

3.02

4.00

ocooooounnut WN

12
13
13
14
15
16
17
17
17
18
20
20
21
22
22
22

23

24
24
24
24
24
24
24
24
24

Ing. David Span &l
Mgr. Vitézslav Rejda

CANLAB s.r.o.

1/24 Verze dokumentu 4.00



ETH2CAN v3 — CAN firmware CANLAB s.r.o0.
www.canlab.cz

Zakladni popis

Interface ETH2CAN model 3 (blackbox) je uréen pro pfipojeni ke sbérnici CAN
prostfednictvim sité ethernet. Rychlost ethernetového rozhrani je 10Mbitu. Zafizeni
zpracovava data ze sbérnice CAN a ty zpfistupniuje pomoci ethernetového rozhrani a
protokolu TCP/IP informaénimu systému vozidla. Zaroven ukladad data do interni
paméti odkud je mozné zpétné vycist prabéh jizdy. Data jsou ukladana do dvou
oddélenych paméti.

Prvni pamét oznaovana jako FRAM uklada néktera jizdni data pfi pfichodu
drahového impulzu. Tato pamét obsahuje data za poslednich 500m jizdy s vysokym
rozliSenim. Druh& obsahuje data ukladané na zakladé nastavené periody zaznamu.
Period je volitelna v rozsahu stovek milisekund do desitek sekund.
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Komunikace po rozhrani ETHERNET

Zarizeni ETH2CAN ve verzi 3 obsahuje:

- rozhranni pro pfipojeni sbérnice CAN
- rozhranni ETHERNET pro pfipojeni k informacnimu systému

- zapinani signalem 15
- vstup pro drahové impulzy

- moznost osadit a vyuzit ve firmware 1 digitalni vstup

CANLAB s.r.0.
www.canlab.cz

- moznost osadit a vyuzit ve firmware 1 digitalni vystup s galvanickym

oddélenim

Zafizeni m& svoji IP adresu a TCP port prostiednictvim kterého probiha
veSkera komunikace. Chova se jako server, tedy klient se pfipojuje k tomuto zafizeni.

Jsou podporovana maximalné 4 paralelni pfipojeni.

Pro komunikaci se pouziva nékolika pakett, kazdy paket obsahuje polozku
magic, ta je uréena k ovéfreni endianu zafizeni. Ma hodnotu 0xAA123456. Déle pak
poloZzku packet_type, ta rozliSuje typ paketu. PoloZzka packet_size pak uréuje velikost
paketu. PoloZka id je ur€ena k identifikaci paketu. Je li napfiklad zaslan do zafizeni
dotaz, je mozné nastavit polozku id na libovolnou hodnotu. Paket s odpovédi pak ma
nastavenou stejnou hodnotu. Lze tak rozliSit dvé odpovédi od sebe pfi zaslani dvou
pozadavku.

Typy paketu:

#define
#define
#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define

PACKET_RUN
PACKET_MODE
PACKET_RESET
PACKET_CLOSE
PACKET_WAYDATA
PACKET_TIMEDATA
PACKET_INPUTS
PACKET_OUTPUTS
PACKET_TIMEDATAZ2

PACKET _EXTENDED TIMEDATA
PACKET_STATUS
PACKET REBOOT DATA
PACKET BOOT_LOCK
PACKET DEBUG 1
PACKET GET_RTC
PACKET SET_RTC
PACKET _READ_FRAM
PACKET _ERASE_FRAM
PACKET _DISABLE_FRAM
PACKET READ_FLASH
PACKET ERASE_FLASH

PACKET_FULL_SETTINGS_EEPROM
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#define PACKET_FULL_SETTINGS 252

#define PACKET_SERIAL_NUMBER 253
#define PACKET_FIRMWARE_VERSION 254
#define PACKET_CONFIGURATION 255

i Od verze FW 2.00 nahrazuje paket PACKET_TIMEDATAZ2 pfedchozi verzi
PACKET_TIMEDATA.
* Od verze FW 3.00 doplnén PACKET_ EXTENDED_TIMEDATA.

Podpora paketu:

Paket Bootloader | Aplikace Perioda
PACKET_RUN Y Y async
PACKET_MODE Y Y async
PACKET_RESET Y Y async
PACKET_CLOSE N Y async
PACKET_WAYDATA N Y ~200ms
PACKET_TIMEDATA / PACKET_TIMEDATA2 N Y ~500ms
PACKET_EXTENDED_TIMEDATA N Y ~1000ms
PACKET_INPUTS N Y async
PACKET_OUTPUTS N Y async
PACKET_STATUS N Y async
PACKET_REBOOT_DATA Y N async
PACKET_GET_RTC N Y async
PACKET_SET _RTC N Y async
PACKET_READ FRAM N Y async
PACKET_ERASE_FRAM N Y async
PACKET_DISABLE_FRAM N Y async
PACKET_READ _ FLASH N Y async
PACKET_ERASE_ FLASH N Y async
PACKET_FULL_SETTINGS_EEPROM N Y async
PACKET_FULL_SETTINGS N Y async
PACKET_FIRMWARE_VERSION Y Y async
PACKET_SETTINGS N Y async

Struktury paketu je tfeba zarovnat na 1 bajt. Tedy bez jakékoliv dalSi vypIné.
V jazyce C/C++ v prostfedi Microsoft Visual Studia je toho mozné dosahnout
napfiklad takto:

#pragma pack(push, 1)
typedef struct _ETH_HEADER {

unsigned __int32 magic ;
unsigned char packet_type ;
unsigned __intl6 packet_size ;
unsigned char id ;

} ETH_HEADER,;

#pragma pack(pop)
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Paket RUN

Paket ve sméru Klient (nadfazeny systém) -> ETH2CAN.

typedef struct _ETH_RUN
unsigned __int32 magic;
unsigned char packet_type;
unsigned __int16 packet_size;
unsigned char id;

} ETH_RUN

Paket je uréen k aktivaci zafizeni. Po pfipojeni zafizeni k napajeni nachaxzi
v rezimu bootloaderu. Tento rezim je uréen pro snadnou zménu firmware v zafizeni.
Zaslanim tohoto paketu dojde k aktivaci firmware. Bootloader je automaticky pfepnut
do rezimu firmware po uplynuti intervalu 1 sekundy, pokud bootloader nedetekuje
prichod paketu PACKET _REBOOT_DATA.

Paket ve sméru ETH2CAN -> Klient (nadfazeny systém).

typedef struct _ETH_RUNZ
unsigned __int32 magic;
unsigned char packet_type;
unsigned __intl6 packet_size;
unsigned char id;
unsigned char mode;

} ETH_RUN2

Paket je generovan jako odpovéd na pfichozi paket ETH_RUN. Potvrzuje
pfijeti tohoto paketu a zaroven v poloZzce mode signalizuje aktualni rezim firmware
(bootloader: mode = 1, application-firmware: mode = 2)

Paket MODE

Paket ve sméru Klient (nadfazeny systém) -> ETH2CAN.

typedef struct _ETH_MODE
unsigned __int32 magic;
unsigned char packet_type;
unsigned __int16 packet_size;
unsigned char id;

} ETH_MODE
Paket je urCen k vyZzadani aktualniho rezimu firmware (bootloader/aplikace).

Paket ve sméru ETH2CAN -> Klient (nadfazeny systém).

typedef struct _ETH_MODEZ
unsigned __ int32 magic;
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unsigned char packet_type;
unsigned __intl6 packet_size;
unsigned char id;

unsigned char mode;

} ETH_MODE2

Paket je generovan jako odpovéd na pfichozi paket ETH_MODE. Potvrzuje pfijeti
tohoto paketu a zéroven v poloZzce mode signalizuje aktuéini rezim firmware
(bootloader: mode = 1, application: mode = 2).

Paket RESET

typedef struct _ETH_RESET
unsigned __ int32 magic;
unsigned char packet_type;
unsigned __ intl6 packet_size;
unsigned char id;

} ETH_RESET

Paket ve sméru Klient (nadfazeny systém) -> ETH2CAN. Po pfijeti tohoto paketu
dojde k restartu firmware fidiciho procesoru a spusténi rezimu bootloaderu.

Paket CLOSE

typedef struct _ETH_SHUTDOWN
unsigned __ int32 magic;
unsigned char packet_type;
unsigned __ intl6 packet_size;
unsigned char id;

} ETH_RESET

Paket ve sméru Klient (nadfazeny systém) -> ETH2CAN. Nadfazeny systém indikuje
ETH2CANu ukonc&eni spojeni.

Pakety PACKET_WAYDATA

typedef struct _ETH_WAYDATA
unsigned __int32 magic;
unsigned char packet_type;
unsigned __ intl6 packet_size;
unsigned char id;
unsigned char packet_counter; 11
unsigned __int32 pulses; 115

T
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unsigned __ intl6 rychlost; 17
T

unsigned char provozni_brzda 1;//8
unsigned char spojka 11
unsigned char low_idle -1
unsigned char kick_down 11
unsigned char parkovaci_brzda 1
unsigned char zastavkova_brzda 1
unsigned char neutral 1
unsigned char zpatecka 1
T

unsigned char beh_motoru 21,119

unsigned char

ind_tlaku_oleje_motoru : 1;

unsigned char ind_tlaku_vzduchu :1;
unsigned char alternator_1 1
unsigned char alternator_2 1
unsigned char aktiv_retarderu 1
unsigned char aktiv_tempomat 1
unsigned char Sv_obrysova ' 1
T

unsigned char sv_tlumena :1;//10
unsigned char sv_dalkova 1
unsigned char smer_leva 1
unsigned char smer_prava 1

unsigned char
unsigned char
unsigned char

osvet_prost_ridice :

osvet_prost_cestujicich : 1;

sign_cestujicich

unsigned char sign_kocarek 1
T

unsigned char sign_invalida 1 1; /11
unsigned char sign_zastavime 1
unsigned char uvol _samoobs dveri :1;
unsigned char ochrana_dveri_secu :1;
unsigned char tl_dvere 1 1
unsigned char dvere_1 otevreny 1
unsigned char tl_dvere_2 -1
unsigned char dvere_2_ otevreny 11
T

unsigned char tl_dvere_3 1;//12
unsigned char dvere_3 otevreny 11
unsigned char tl_dvere_4 -1
unsigned char dvere_4 otevreny 11
unsigned char tl_dvere 5 1
unsigned char dvere_5 otevreny 1
unsigned char plosina_vysunuta 1
unsigned char pridavne_topeni 1
T

unsigned char ind_obd :1;//13
unsigned char res_1 1
unsigned char res_2 1
unsigned char res_3 1
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unsigned char rezim_kr_mom - 4;

T

unsigned char dummy; /114 ]I zarovnani na sudy
/I pocet

} ETH_WAYDATA;

Paket PACKET_TIMEDATA

typedef struct TIME_RECORD _1

{
unsigned char aktual_kr_mom_motoru; //1
unsigned __ intl6 rpm; 113
unsigned char acc_pedal; 114
unsigned __ intl6 okam_spotreba; 116
unsigned char pinici_tlak; 1
unsigned char tlak _oleje_motoru; 118
unsigned char prevodovy_stupen; 119
unsigned __intl6 tlak_brzdovy_1; /111
unsigned char dummy; 1112

} TIME_RECORD _1;

typedef struct _TIME_RECORD_2

{
unsigned char aktual_kr_mom_retarderu;//1
unsigned __ intl6 napeti_baterie; 113
unsigned char teplota_chladiva_motoru;//4
unsigned __ intl16 teplota_oleje_prevodovky;//6
unsigned __ intl6 teplota_oleje_retarderu;//8
unsigned char teplota_vzduchu_sani; 119
unsigned __intl6 tlak_brzdovy_2; /111
unsigned char dummy;

} TIME_RECORD_2;

typedef union _TIME_RECORD_3

{

unsigned __int32 celkove_km; 114
unsigned __int32 celkove palivo; 118
unsigned char zasoba_paliva, 119
unsigned char ridic_1 CH
unsigned char ridic_2 CH
unsigned char detekce_pohybu: 2; /110
unsigned char datum_cas[6]; 1116

} TIME_RECORD_3;

typedef struct _TIME_RECORD _4

{
unsigned char locationl
unsigned __ intl6 weightl ;
unsigned char location2
unsigned __ intl6 weight2 ;
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} TIME_RECORD_4;

typedef struct _ETH_TIMEDATA{
unsigned __int32 magic;
unsigned char packet_type;
unsigned __intl6 packet_size;
unsigned char id;
unsigned _ intl6 packet_counter;
TIME_RECORD _1 trl;
TIME_RECORD _2 tr2:
TIME_RECORD_3 tr3;

TIME_RECORD_4 trd;
} ETH_TIMEDATA;

Od verze FW 2.00 je paket nahrazen novou variantou. Struktura TIME_RECORD_4
je nahrazena verzi TIME_RECORD _5.

typedef struct _ETH_TIMEDATA2{
unsigned __int32 magic;
unsigned char packet_type;
unsigned __intl16 packet_size;
unsigned char id;
unsigned _ intl6 packet_counter;
TIME_RECORD_1 trl;
TIME_RECORD_2 tr2;
TIME_RECORD_3 tr3;
TIME_RECORD_5 tr5;

} ETH_TIMEDATAZ2;

typedef struct _TIME_RECORD_5
{
unsigned char location1;
unsigned char ecul;
unsigned __intl6 weightl,

unsigned char location2;
unsigned char ecu2,;
unsigned __intl6 weight2;

unsigned char location3;

unsigned char ecu3;

unsigned __intl6 weight3;
} TIME_RECORD_5;

typedef struct_ PACKET_EXTENDED_TIMEDATA
{

unsigned __ intl6 packet_counter;
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unsigned __intl6  wheel_speed,;

unsigned char ETC1;

unsigned __intl6 ASC3_ecul[4];
unsigned char ASC3 _ecul_addr;
unsigned char ASC1_ecul[8];
unsigned char ASC1_ecul_ addr;
unsigned int ASC3_ecu2[4];
unsigned char ASC3_ecu2_addr;
unsigned char ASC1_ecu2[8];
unsigned char ASC1 _ecu2_addr,;
unsigned char dummy;

} PACKET_EXTENDED_TIMEDATA,

Data ASC1 a ASC2 je mozné monitorovat ze 2 ECU. V ecu 1 jsou uloZeny data
z prvni pfijaté zpravy. V ecu 2 se uklada od druhé pfipadné 3 a dalSi ecu. Je li ecu
vice nez 2, Udaj v ecu 2 se stfida podle posledniho pfijatého udaje.

Air Suspension Control 3 - ASC3

Start Position Length Parameter Name

0-1 2 bytes Relative Level Front Axle Left
2-3 2 bytes Relative Level Front Axle Right
4-5 2 bytes Relative Level Rear Axle Left
6-7 2 bytes Relative Level Rear Axle Right

Resolution: 0.1 mm/bit, -3,200 mm offset
Data Range: -3,200 to 3,225.5 mm

Air Suspension Control 1 - ASC1

Start Position Length Parameter Name

1.1 4 bits Nominal Level Front Axle

1.5 4 bits Nominal Level Rear Axle

2.1 2 bits Below Nominal Level Front Axle
2.3 2 bits Below Nominal Level Rear Axle
25 2 bits Above Nominal Level Front Axle
2.7 2 bits Above Nominal Level Rear Axle
3.1 2 bits Lowering Control Mode Front Axle
3.3 2 bits Lowering Control Mode Rear Axle
3.5 2 bits Lifting Control Mode Front Axle
3.7 2 bits Lifting Control Mode Rear Axle
4.1 4 bits Kneeling Information

4.5 4 bits Level Control Mode

5.1 2 bits Security Device

5.3 2 bits Vehicle Motion Inhibit

5.5 2 bits Door Release

5.7 2 bits Lift Axle 1 Position

6.1 2 bits Front Axle in Bumper Range
6.3 2 bits Rear Axle in Bumper Range

6.7 2 bits Lift Axle 2 Position

7.1 2 bits Suspension Remote Control

Nominal Level

Signal which indicates the nominal (desired) height of the axle to be controlled by the suspension system.

These heights are discrete levels. They are the upper level, lower level, normal level 1, normal level 2, normal level 3,
customer level, and preset level.

- Upper Level is the highest mechanically available height of the vehicle.

- Lower Level is the lowest mechanically available height of the vehicle.

0000 Level not specified,(i.e. the nominal level is none of the specified levels, no error condition)

0001 "Normal Level 1,(i.e. the level prescribed for normal driving, given by design)

0010 "Normal Level 2,(i.e. a level permitted for driving, for example to lower the vehicle in case of high speed)
0011 "Normal Level 3,(i.e. a level permitted for driving, for example to lift the vehicle in case of offroad)
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0100 "Preset Level,(i.e. a level to be defined externally via CAN)

0101 "Customer Level,(i.e. a level to be defined by customer via parameter setting)
0110 "Upper Level,(i.e. the highest level to be controlled)

0111 "Lower Level,(i.e. the lowest level to be controlled)

1000-1101 Not defined

1110 Error

1111 Not available

Below Nominal Level

Signal which indicates whether the actual height of the front axle is below the nominal (desired) leve. For
explanations of nominal level see parameter - Nominal Level

Above Nominal Level Front Axle
Signal which indicates whether the actual height of the axle is above the nominal (desired) level of the axle. For
explanations of nominal level see Nominal Level.

Lowering Control Mode Front Axle

Signal which indicates the actual lowering level change at the front axle
00 Lowering not active

01 Lowering active

10 Error

11 Not available

Lifting Control Mode Front Axle

Signal which indicates the actual lifting level change at the front axle
00 Lifting not active

01 Lifting active

10 Error

11 Not available

Kneeling Information

Signal which indicates the actual level change in case of kneeling function

0000 Not active,(i.e. the kneeling function is not active")

0001Lowering active,(i.e. the vehicle is lowered due to a kneeling request)

0010 Kneeling level reached,(i.e. the vehicle is at the fixed kneeling level)

0011 Lifting active,(i.e. the vehicle is lifted due to a recover request)

0100 Kneeling aborted,(i.e. in case of manual actuation the request was dropped before the kneeling level was reached)
0101-1101 Not defined

1110 Error

1111 Not available

Level Control Mode

Signal which indicates the actual control mode of the air suspension system

0000 Normal operation; i.e. the system performs a ""pure™ control of the vehicle height

0001 Traction help (load transfer); i.e. the driven axle is loaded to a maximum value given by legislation or design

0010 Load fixing; i.e. the driven axlen is loaded to a value defined by the driver

0011 Pressure ratio 1; i.e. the ratio between the pressures at the driven axle and at the third axle is controlled, so that the
ratio equals a fixed value 1

0100 Pressure ratio 2; i.e. the ratio between the pressures at the driven axle and at the third axle is controlled, so that the
ratio equals a fixed value 2

0101 Optimum traction 1; i.e. the pressure at the driven axle is controlled at a fixed value 1

0110 Optimum traction 2; i.e. the pressure at the driven axle is controlled at a fixed value 2

0111 Traction help - load reduce; (i.e. the driven axle load is reduced to normal load condition)

1000 Exhausting bellow function; i.e. the bellows are exhausted totally

1001-1101 Not defined

1110 Error

1111 Not available

Security Device

The signal which indicates the status of the security device. An example of a security device is a curbstone feeler installed
beneath the doors of a bus. If the security device becomes active during kneeling the kneeling process (lowering) is
stopped and the vehicle lifts back to the starting level.

00 Not active

01 Active

10 Error

11 Not available

Vehicle Motion Inhibit

Signal which indicates whether vehicle motion is inhibited.
00 Vehicle may be moved

01 Vehicle motion is inhibited

10 Error

11/24 Verze dokumentu 4.00



ETH2CAN v3 — CAN firmware CANLAB s.r.o0.
www.canlab.cz

11 Not available

Door Release

Signal which indicates that the doors may be opened. [Please note: doors instead of door!]

In case a kneeling request is active the ASC indicates during lowering the vehicle ,doors shall not be opened” as a security
information until the kneeling level is reached. Then "doors may be opened" is sent.

00 Doors may not be opened

01 Doors may be opened

10 Error

11 Not available

Lift Axle 1 Position

Signal which indicates the position / load condition of lift axle / tag axle #1. Numbering of lift/tag axles starts at front axle.
00 Lift axle position down / tag axle laden

01 Lift axle position up / tag axle unladen

10 Error

Front Axle in Bumper Range

Signal which indicates that the vehicle height at the front axle (SPNs 1721 and 1722) is within the bumper range.
00 Actual level out of bumper range

01 Actual level within bumper range

10 Error

11 Not available

Suspension Remote Control 1

Signal which indicates that the suspension system is controlled by remote control #1. Remote control is an external unit to
operate the suspension system.

00 Not active

01 Active

10 Error

11 Not available

Suspension Control Refusal Information
Signal which indicates that the air suspension control cannot perform a request due to the operating conditions. It also
provides a reason for the refusal.

0000 Actual request not refused

0001 Axle load limit reached (load transfer)

0010 Would exceed axle load limit (tag axle)

0011 Bogie differential not locked

0100 Above speed limit

0101 Below speed limit

0110 General reject; i.e. no specified reason applies
0111 - 1101 Not defined

1110 Error

1111 Not available

Paket PACKET_INPUTS

Paket ve sméru Klient (nadfazeny systém) -> ETH2CAN. Dotaz na stav digitalnich
vstupu.

typedef struct _ETH_INPUTS{
unsigned __int32 magic;
unsigned char packet_type;
unsigned __intl6 packet_size;
unsigned char id;

} ETH_INPUTS;

Paket ve sméru ETH2CAN -> Klient (nadfazeny systém).

typedef struct _ETH_INPUTS2{
unsigned __int32 magic;
unsigned char packet_type;
unsigned __intl6 packet_size;
unsigned char id;
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unsigned char inputs;
} ETH_INPUTSZ2;

Inputs:

bit 0 — univerzalni vstup

bit 1 — stav vstupu drahovych pulz ol

bit 2 — stav vstupu zapalovani (key, ,15%)

bit 3 — stav vstupu pro nastaveni defaultniho nasta veni

prevodniku ETH2CAN

Paket PACKET_OUTPUTS

Paket ve sméru Klient (nadfazeny systém) -> ETH2CAN. Dotaz na stav digitalnich
vystupu.

typedef struct _ETH_OUTPUTS
unsigned __int32 magic;
unsigned char packet_type;
unsigned __int16 packet_size;
unsigned char id;

} ETH_INPUTS;

Paket ve sméru ETH2CAN -> Klient (nadfazeny systém) = stav digitalnich vystupu
nebo ve sméru Klient (nadfazeny systém) -> ETH2CAN = nastaveni digitalnich
vystupu.
typedef struct _ETH_INPUTS2{

unsigned __int32 magic;

unsigned char

unsigned __int16

unsigned char
unsigned char

packet_type;
packet_size;

id;

outputs;

} ETH_INPUTS2;

Outputs:
bit O — univerzalni vystup

Pakety PACKET GET_RTC a PACKET_SET_RTC

typedef struct _ETH_GET_RTQ
unsigned __int32 magic;
unsigned char packet_type;
unsigned __intl6 packet_size;
unsigned char id;
unsigned char month;
unsigned char year,
unsigned char hour;
unsigned char minute;
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unsigned char second;
} ETH_GET_RTC;

Paket PACKET_READ_FRAM

Paket ve sméru Klient (nadfazeny systém) -> ETH2CAN. PoZadavek na &teni dat
z paméti FRAM (64kB).

typedef struct _ETH_READ_FRAMI
unsigned __int32 magic;
unsigned char packet_type;
unsigned __ intl6 packet_size;
unsigned char id;
unsigned long address;
unsigned char size;

}ETH_READ_FRAM:;

V paméti FRAM jsou data uloZzeny sekvenéné do paméti bezprostfedné za sebou od
adresy 0 takto:

unsigned char date[3];
unsigned char time[3];

/I nasleduji polozky bez hlavicek

PACKET_WAYDATA

PACKET_TIMEDATA —jen TIME_RECORD_1 .. TIME_RECORD_3,
TIME_RECORD_1 neni uveden

Doporucovany zpUsob &teni je tedy tak, aby bylo mozné pfichozi paket identifikovat
touto strukturou:

typedef struct _ETH_READ_FRAMI
unsigned __int32 magic;
unsigned char packet_type;
unsigned __ intl6 packet_size;
unsigned char id;
unsigned long address;
unsigned char size;
unsigned char date[3];
unsigned char time[3];

/I nasledu;ji polozky bez hlavicek
PACKET_WAYDATA
PACKET_TIMEDATA

} ETH_READ_FRAM;
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Polozka size (velikost bloku &tené paméti) pak ma velikost:

size = 3 + 3 + sizeof(PACKET_WAYDATA)+
sizeof(PACKET_TIMEDATA);

a odpovida presné velikosti jednoho zaznamu. Cteni vétsiho bloku dat mize
zpusobit preteceni interniho bufferu.

Paket PACKET_DISABLE_FRAM

Paket ve sméru Klient (nadfazeny systém) -> ETH2CAN. Pozadavek na ¢teni stavu
blokace fram.

typedef struct _ETH_RESET
unsigned __int32 magic;
unsigned char packet_type;
unsigned __intl6 packet_size;
unsigned char id;

} ETH_RESET

Paket ve sméru Klient (nadfazeny systém) -> ETH2CAN: pozadavek na blokovani
nebo odblokovani zapisu do FRAM.

Hodnota disable:
170d - blokovani zapisu
240d — odblokovani zapisu
Ostatni hodnoty ignorovany.

typedef struct _ETH_RESET
unsigned __int32 magic;
unsigned char packet_type;
unsigned __int16 packet_size;
unsigned char id;
unsigned char disable;

} ETH_RESET

Paket ve sméru ETH2CAN -> Klient (nadfazeny systém): odpovéd na Cteni stavu
blokovani zapisu do FRAM.

typedef struct _ETH_RESET
unsigned __int32 magic;
unsigned char packet_type;
unsigned __intl6 packet_size;
unsigned char id;
unsigned char disable;

} ETH_RESET

170d - zapis blokovani
0d nebo 240d — zapis povolen
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Paket PACKET_READ_FLASH

Pamét FLASH obsahuje zaznamy jizdnich parametrd ukladanych s nastavenou
periodou. Obsahuje tak data za fadové vétsi dobu jizdy nez pamét FRAM. Protoze
pouZzitd pamét pracuje s nejmensim mazatelnym blokem o velikosti 4kB, je zaznam
organizovan do blokd s tou to velikosti.

Kazdy tento blok obsahuje na zacatku udaj (hlavicka bloku) o dobé jeho vzniku a o
tom zda jde o navazujici blok na blok pfedchozi nebo o novy zdznam — nova jizda.
Algoritmus hledani volného/nejstarSiho bloku pracuje tak, Ze blok je oznacen
¢asovou znackou vypoctenou jako pocet sekund od O hodin, O minut, O sekund
1.1.2000. ProtoZe jnterné dochéazi pouze k porovnani hodnoty, nikoliv ke zpétnému
vypocitavani data, je vypocet zjednoduSen tak, Ze se predpokladd Ze mésic miaze
mit 31 dna.

typedef struct  FLASH_SECTOR_MARK {

unsigned long type; // O - begin, 1 .... next
unsigned long time;

unsigned char res[4];

unsigned char rtc_date[3];

unsigned char rtc_time[3];

} FLASH_SECTOR_MARK;

Vlastni zdznamy zacinaji na offsetu 96d od zacCatku sektoru. Kazdy zaznam ma
stejnou strukturu jako zaznam v FRAM. Tedy takto:

unsigned char date[3];
unsigned char time[3];

/I nasleduji polozky bez hlavicek
PACKET_WAYDATA
PACKET_TIMEDATA -v cetn € TIME_RECORD 4

Nelezi vSak pfimo za sebou ale jsou ulozeny v rastru 80-ti bajtd. Rozdil mezi velikosti
dat a rastru 80 bajtl je ponechan jako rezerva pro moznosti uloZeni dalSich dat pfi
zachovani zpétné kompatibility.

typedef struct _ETH_READ_FLASH
unsigned __ int32 magic;
unsigned char packet_type;
unsigned __ intl6 packet_size;
unsigned char id;
unsigned long address;
unsigned char size;
unsigned char date[3];
unsigned char time[3];
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/I nasleduji polozky bez hlavicek
PACKET_WAYDATA
PACKET_TIMEDATA

} ETH_READ_FLASH:;

Doporuceny zpusob c¢teni FLASH je precteni vSech hlavice a néasledné d&teni
jednotlivych polozek uzivatelem dle vybéru z hlaviek.

Od verze FW 2.00 je polozka PACKET_TIMEDATAnahrazena verzi
PACKET_TIMEDATAZ20Prokladaci rastr je zmenSen o velikost struktur z 80 bajtll na
74.

Paket PACKET_ERASE_FLASH a PACKET_ERASE_FRAM

Pfikaz provede vymazani obsahu paméti FLASH a dojde k restartu zafizeni. Pfikaz
ma vyznam pouze pro ucely testovani firmware.

Pakety PACKET _SETTINGS_UNLOCK a
PACKET _UNLOCK_STATUS

Od verze FW 3.02 doSlo kupravé mechanismu konfigurace zafizeni.
Z bezpecnostnich davodd byl doplnén mechanismus odemcéeni pfistupu ke
konfiguraci. Pro povoleni konfigurace je nutno pfed zaslanim paketu SETTINGS
nebo FULL _SETINGS odemknout pfistup do konfiguraéni pameéti. Tento pfistup je
povolen na 30 sekund od zaslani paketu PACKET_SETTINGS UNLOCK. Po
uplynuti tohoto €asu je pfistup opét uzamcen. Paket PACKET_SETTINGS_UNLOCK
obsahuje hlavicku nasledovanou 4 bajtovym slovem s hodnotou O0xA1B1C1D1.
Potvrzeni pfijeti tohoto pozadavku je potvrzeno odpovédi stypem paketu
PACKET _UNLOCK_STATUS, kdy za hlavickou néasleduje jeden datovy bajt
s hodnotou 0x01.

V pfipadé zaslani paketu SETTINGS nebo FULL_SETINGS bez pfedchoziho
odemceni nebo po uplynuti 30 sekundového intervalu jsou tyto pakety potvrzeny
chybou paketem PACKET_UNLOCK_STATUS , kdy za hlavi¢kou néasleduje jeden
datovy bajt s hodnotou 0x00.

Paket SETTINGS

Paket ve sméru Klient (nadfazeny systém) ->ETH2CAN. Nastavuje novou konfiguraci
zafizeni. Zafizeni odpovida zaslanim tohoto paketu zpét.

typedef struct {
unsigned __int32 magic;
unsigned char packet_type;
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unsigned __ intl6 packet_size;
unsigned char id;

unsigned char can_speed,;
unsigned char listen_only;
unsigned char app_mode;

} ETH2CAN_SETTINGS

Paket ve sméru ETH2CAN -> Klient (nadfazeny systém).
Slouzi k zjisténi aktualni konfigurace zafizeni:

typedef struct _ETH2CAN_SETTINGS_REQ
unsigned __int32 magic;
unsigned char packet_type;
unsigned __ intl6 packet_size;
unsigned char id;

} ETH2CAN_SETTINGS_REQ

can_speed - rychlost CAN sbérnice, hodnoty

0 10k 6 100k
1 20k 7 125k
2 33.3k 8 250k
3 50k 9 500k
4 62.5k 10 1M
5 83.3k

listen_only
0 normalni mod (pfipojeni na FMS branu)
1 listen only maéd (pfipojeni na CAN bus vozidla, motorovy CAN)

app_mode
polozka uréena pro budouci pouZziti

Paket PACKET_FULL_SETTINGS

Paket ve sméru Klient (nadfazeny systém) ->ETH2CAN. Nastavuje novou plnou
konfiguraci zafizeni. Zafizeni odpovida zaslanim tohoto paketu zpét.

typedef struct {
unsigned __ int32 magic;
unsigned char packet_type;
unsigned __ intl6 packet_size;
unsigned char id;
unsigned char can_speed,;
unsigned char listen_only;
unsigned char app_mode;
unsigned char ip[4];
unsigned char mask[4];
unsigned char mac[6];
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unsigned __ intl6 port;

unsigned char max_connections;
unsigned __ intl6 flash_period;
unsigned char app_start_delay;

} ETH2CAN_SETTINGS

Paket ve sméru ETH2CAN -> Klient (nadfazeny systém).
Slouzi k zjisténi aktualni plne konfigurace zafizeni:

typedef struct _ETH2CAN_SETTINGS_REQ
unsigned __int32 magic;
unsigned char packet_type;
unsigned __ intl6 packet_size;
unsigned char id;

} ETH2CAN_SETTINGS_REQ

can_speed - rychlost CAN sbérnice, hodnoty

0 10k 6 100k
1 20k 7 125k
2 33.3k 8 250k
3 50k 9 500k
4 62.5k 10 1M
5 83.3k

listen_only
0 normalni mod (pfipojeni na FMS branu)
1 listen only maéd (pfipojeni na CAN bus vozidla, motorovy CAN)

app_mode
polozka urena pro budouci pouziti

ip
IP adresa zafizeni. Defaultné pfednastavena na 192.168.12.150. Je mozZné vSak
vyzadat z vyroby jinou hodnotu.

mask

Maska adresy zafizeni. Defaultné pfednastavena na 255.255.255.0. Je mozné vSak
vyZadat z vyroby jinou hodnotu.

port

TCP port na kterém probiha komunikace. Defaultné 3000.

max_connections

Pocet paralelnich spojeni klientd se zafizenim ETH2CAN. Povolené hodnoty 2..4.

MenSi pocet spojeni dovoluje zrychlit mnoZstvi pfenadSenych dat.

mac
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MAC adresa zafizeni. Defaultné 00-04-A3-00-00-00.

flash_period
Perioda ukladani dat do FLASH paméti v ms. Nastavitelny rozsah 200ms-20s.

app_start_delay

Cas v sekundach jak dlouho &eka zafizeni po zapnuti na pfipadny pocel ke zméné
firmware.

Paket FIRMWARE VERSION

Timto paketem jsou je vyZadovana verze firmware v zafizeni interface ETH2CAN.

Pozadavek klienta ma tvar:

typedef struct _ETH_FIRMWARE_REQ
unsigned __int32 magic;
unsigned char packet_type;
unsigned __intl6 packet_size;
unsigned char id;

} ETH_FIRMWARE_REQ

Odpovéd interface ETH2CAN ma tvar:

typedef struct  ETH_FIRMWARE {

unsigned __int32 magic;

unsigned char packet_type;
unsigned __intl6 packet_size;
unsigned char id;

unsigned char[20] fw_version_string;

} ETH_FIRMWARE

Polozka obsahuje string sverzi firmware. Neobsahuje ukoncovaci O fetézce.
Retézec mé& tvar napfiklad CANLABsro-01.10. Vrezimu bootloaderu pak
CANLABSsro-01.10boot. Bootloader vyuziva jiné Cislovani nez aplikace!

Paket STATUS

typedef struct  ETH_STATUS {
unsigned __int32 magic;
unsigned char packet_type;
unsigned __int16 packet_size;
unsigned char id;

} ETH_CAN_STATUS;
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Tento paket je tfeba zasilat cca kazdych 500ms z klientské aplikace do zafizeni
ETH2CAN. Timto paketem je udrZzovano spojeni. Pokud zafizeni ETH2CAN
nedetekuje v intervalu 5 sekund pfichod tohoto paketu, spojeni ze strany ETH2CAN
zruseno.

typedef struct ETH_STATUS {
unsigned __ int32  magic;

unsigned char packet_type;
unsigned __ intl6  packet_size;
unsigned char id;

unsigned char TEC;
unsigned char REC;
unsigned __intl6 RST,;
unsigned char TXFIFO;
unsigned char RXFIFO;

unsigned __intl6  ETHTXFIFO;
unsigned __intl6 ETHRXFIFO;
} ETH_STATUS;
Paket je generovan v intervalu cca 500ms ze zafizeni ETH2CAN. Interval roste pfi

vétsim zatiZzeni, nebot generovani tohoto paketu mé& nizkou prioritu. Klientska
aplikace je timto paketem informovana o internich stavech interface ETH2CAN.

Paket VEHICLE_TYPE

Paket je urCen k ovéfeni jaky typ vozidla byl detekovan.

Pozadavek klienta ma tvar:

typedef struct _ETH_VEHICLE_TYPHK{
unsigned __int32 magic;
unsigned char packet_type;
unsigned __ intl6 packet_size;
unsigned char id;

} ETH_VEHICLE_TYPE
Odpovéd interface ETH2CAN ma tvar:

typedef struct VEHICLE_TYPE {

unsigned __int32 magic;
unsigned char packet_type;
unsigned __intl6 packet_size;
unsigned char id;

unsigned char vehicle_type;

} ETH_VEHICLE_TYPE

Vehicle type:
- 0 vozidlo dle SAE 1939
1 vozidlo SOR EURO 6

21/24 Verze dokumentu 4.00



ETH2CAN v3 — CAN firmware CANLAB s.r.o0.
www.canlab.cz

PFipojeni za Fizeni

Zafizeni je uloZeno v krabi¢ce TOPTEC 102 firmy OKW. Zafizeni ma 2
konektory. Prvnim je konektor RJ45, tedy klasicky ethernetovy konektor. Druhym
konektorem je konektor MOLEX, ktery je uren pfi pfipojeni napajeni, vozidlové
sbérnice CAN a dalSich signald.

Zafizeni pracuje srozsahem napdjeciho napéti 8-36V. Spotfeba zafizeni

v provoznim stavu je 1.0W. V deaktivovaném stavu po odpojeni signalu 15 je
spotfeba rovna témér nule. Signal 15 je aktivovan cca od urovné 1V.

Konektor MOLEX

10 = 6
o|no (m
| . N
Oo|no o
A
2 1
Konektor na PCB.
Pin Popis
1 Napajeci napéti 8-36V
2 GND
3 CAN H
4 GND
5 Digitalni vystup, PLUS, rezerva
6 Signal 15 (startup-shutdown)
7 Vstup, drahové pulzy
8 CAN L
9 Digitalni vstup — rezerva
10 Digitalni vystup, MINUS, rezerva
Funkce indika énich LED
LED# Barva Popis
1 GREEN | Indikuje sepnuti signalem 15.
2 YELLOW | Méni stav pokud je ze zafizeni odesilan paket s informacemi
z vozidla (WAY a TIME RECORD).
3 YELLOW | Méni stav pfi pfichodu paketu po rozhranni ethernet, je li

hlavi¢ka paketu ve znameém tvaru.

4 YELLOW | CAN RX, méni stav pfi pfichodu CAN zpravy s informaci o
rychlosti vozidla (PGN OxFEF1)

5 RED Zména stavu indikuje sepnuti vstupu drahovych impulz(
5 GREEN | Indikuje pfichod paketu (TCPIP paket, ping apod.)
6 YELLOW | Indikuje pfipojeni ethernetového kabelu.
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LED 2-5 Trvaly svit indikuje Ze zafizeni je v rezimu bootloaderu a ¢eka
na spusténi aplikace nebo zapoceti zmény firmware. BEéhem

zmény firmware vSechny LED blikaji.

Zkratovaci propojka SW1 je urena pro aktivaci zakon€ovaciho odporu 120 ohmu na
CAN sbérnici. CAN sbérnice je vzdy zakonena na obou stranach zakoncovacimi
odpory 120 ohmu.

Zkratovaci propojka SW2 je uréena k resetu nastaveni. Po aktivaci s touto propojkou
je nastavena defaultni IP adresa 192.168.12.150.

Zafizeni obsahuje baterii pro zalohovani hodin realného casu.
BR1225. Minimalni zZivotnost baterie je 3 roky.

Jedna se o typ

Vymeéna firmware

Vyména firmware je moZzna prostiednictvim rozhranni ETHERNET. Dodavanéa
testovaci aplikace osahuje moznost nacist soubor nového firmware a zapsat jej do
zafizeni. Pfed zapocCetim zmény firmware je vhodné nastavit parametr
app_start delay na hodnotu 10 sekund. Nasledné provést zménu firmware a
parametr nastavit zpét na hodnotu 1 sekunda.

- ETH2CAN FRAM FW Nl

P | 152,188 . 12 150 peres | 3000

l Hodnota ... l Hodnota 51 I Jg &
5]

Velicing

Connect |

I e B e O e e e e

-l

Read FLASH marks |

Day kmyh {z puilzu} 0.0000( & \Wayrecord  ( Timerecord 1 Get B version !w"SEtﬁHQS 1 —~Bootloader
Month WRC I_' TRC I_ " Timerecord 2 O Time record 3 Reset|Mode| Run Send configuration I Get configuration l |
v 5 | |
Year o
FRAM addr |0 size I i Read b\ocki Read meml CAN bus I 250k 'l Lo [T Appstart I'J
e Debug 1 I I
Miritits Dwsable_l Enable_l Get disablel Erase d1lpl \IP 12 . 150 Port Iﬁ‘ I

Second

Get RTC! set RTC! |

=
=
-
=
o
LE)
<

0
E. 4000
-3

FLASH addr | 0 size ID Read b}odcl Read mE“"“MASl{ 255,255,255, 0 | Flash period I.j
Load | Run I 1}

8000 200

6000 150
100
2000 50

o o

o 50

100

i graphi Erase chip l Add mem ”MAC ".'j'_r;_ i_l:ﬁ' I'Tj_ Fq_rn-_

Channels
Speed

== Rpm
Acc pedal

150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

Samples

23/2

4 Verze dokumentu 4.00



ETH2CAN v3 — CAN firmware CANLAB s.r.o0.
www.canlab.cz

Zmeny ve verzich firmware

1.00 boot
- prvni véejna verze bootloadru
1.00
- prvni distrib&ni verze FW
1.50
- samostatna data TIMEDATAL, TIMEDATA2 a TIMEDATA%ahrazeny jednim
paketem TIMEDATA
- doplrena blokace zapisu do FRAM
1.60
- ptidana TIME_RECORD_4. Tento zaznam je odesilan rnid &tkladan do
FLASH. Neni ukladan v FRAM.
- pfidan PACKET _INPUTS a PACKET_OUTPUTS
2.00
- Gprava pro vazeni kloubového autobusu
3.00
- pridana extended timedata pro data ASC1 a ASC3
3.02
- piidan gikaz pro odereni @istupu ke konfiguraci
4.00

- implementace z#m ve vozidlech SOR EURO 6. Dopin detekce typu vozidla —
SOR EURO 6.
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