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OBD{f}i¥{t%
FREAEEZXIVEE. JREEE. MEEREHE

YIRS RGeS E RS B RS :
1SO11898-1:

« [SO - ISO 11898-1:2015 - Road vehicles — Controller area network (CAN) — Part 1: Data
link layer and physical signalling

1SO11898-2:

+ SO - 1SO 11898-2:2016 - Road vehicles — Controller area network (CAN) — Part 2: High-
speed medium access unit

1ISO11898E B AN BFHMCURICANIEIRSLH, FHAIR
EREREIKEORA,

M EHIEE RS RIS
1ISO15765-2:

« 1SO - ISO 15765-2:2016 - Road vehicles — Diagnostic communication over Controller Area

Table 1 — Enhanced and legislated on-board diagnostics specifications applicable to the 0SI

layers

0517 layers ?

Vehicle-

manufacturer-

Legislated OBD

Legislated WWH-0BD

Network (DoCAN) — Part 2: Transport protocol and network layer services

ISO15765-4:

« 1SO 15765-4:2021 — Road vehicles — Diagnostic communication over Controller Area

enhanced (on-board diagnostics) (on-board diagnostics)
diagnostics
Application IS0 14229-1, i ) )
(layer 7) 1SO 14229-3 IS0 15031-5 SO 27145-3,150 14229-1
IS0 15031-2, 150 27145-2, SAE 1930-DA,
Vehicle IS0 15031-5, SAE J1979-DA,
Presentation manufacturer IS0 15031-6, SAEJ2012-DA,
(layer 6) i SAEJ1930-DA, SAE J1939-DA (SPNs),
Speciiic SAE J1979-DA, SAE ]1939-73
SAEJ2012-DA Appendix A (FMIs)
Session (layer 5) [SO 14229-2
Transport protocol 1S0 157654
layer 4 - - —
(layer 4) IS0 15765-2 ISO 15765-2 1S0 157652
Network (layer 3)
. IS0 15765-4,
Data link (layer 2) IS0 11898-1 IS0 11898-1 1SO 11898-1
[50 11898-1, ISO 15765-4 150 27145-4
IS0 11898-2,
. 150118983, | 150 11898-1, 50 11898-1,
Physical (layer 1) or IS0 11898-2 1SO 11898-2
vehicle
manufacturer
specific

a7 layers according to [SO/IEC 7498-1 and ISO/IEC 10731

At g Part 4: Requirements for emissions-related systems

KIS .



https://www.iso.org/standard/63648.html
https://www.iso.org/standard/67244.html
https://www.iso.org/standard/66574.html
https://www.iso.org/standard/78384.html
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RT-Thread CANIRZHIEZR T MB

EREN iR
rt_device_find BEHRIEE
rt_device_open IS
rt_device read SRR
rt_device write =P N6
rt_device_control FHERT
rt_device_set_rx_indicate SSBiEWEIEREE]
rt_device close FiAhes
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CANBAUD
-rt_uint32_trcverrcnt -CAN1MBaud
-rt_uint32_t snderrcnt -CAN800OkBaud
-rt_uint32_t errcode struct rt_can_device -CAN500kBaud
-rt_uint32_trcvpkg struct rt_can_ops -CAN250kBaud
= = -struct rt_device parent
- i = N -CAN125kBaud
rt_uint32_t dropedrcvpkg e ST . G G1s Coee -rt_err_t (*configure)(...) =

RS2 _cemdeiz 000 | W - e e = -CAN100kBaud
-struct can_configure config I -rt_err_t (*control)(..

-rt_uint32_t dropedsndpkg N -CAN50kBaud
- - '— -structrt_can_status status -int (*sendmsg)(...)

-rt_uint32_t bitpaderrcnt int (% Yo -CAN20kBaud
: -rt_uint32_t timerinitflag -in recvmsgi\...

-rt_uint32_t formaterrcnt -CAN10kBaud

-struct rt_timer timer

-rt_uint32_t ackerrcnt
- N -struct rt_can_status_ind_type
-rt_uint32_t biterrcnt

status_indicate
—rt_u!nt32_t creerrcnt — fstructrt_can_hdr *hdr] struct can_configure
Jrt_uint32 trcvchange -[rt_can_bus_hook bus_hook]

-rt_uint32_t sndchange -rt_uint32_t baud_rate
-struct rt_mutex lock -
-rt_uint32_t msgboxsz

-rt_uint32_t lasterrtype

-void *can_rx

-rt_uint32_t sndboxnumber

-void *can_tx
-rt_uint32_t mode : 8

-rt_uint32_t privmode : 8
-rt_uint32_treserved : 16

struct rt_can_status_ind_type -rt_uint32_t ticks
-[rt_uint32_t maxhdr]

-rt_canstatus_ind ind

-void *args

struct rt_can_sndbxinx_list

-struct rt_can_sndbxinx_list *buffer -struct rt list node list
struct rt_can_filter_item i
L _ | -struct rt_semaphore sem -struct rt_completion completion
st_node freelist

-rt_uint32_tid : 29 -rt_uint32_t connected -rt_uint32_tresult
-rt_uint32_tide: 1 -rt_uint32_t msgs -buffer space

-rt_uint32 trtr:1 L——— _structrt_can_filter_item filter

-rt_uint32_tmode : 1 ————— -struct rt_list_node list

-rt_uint32_t mask
-rt_int32_t hdr
-[rt_err_t (*ind)(...)]
-[void *args]

| -struct rt_can_msg_list *buffer

-rt_uint32_t freenumbers

-struct rt_list_node freelist

struct rt_can_msg_list

-struct rt_list_node uselist

-struct rt_list_node list struct rt_can_msg_list * config.msgboxsz
-struct rt_list_node hdrlist S
-struct rt_can_hdr *owner ~ E—

-struct rt_can_msg data

struct rt_can_msg

-rt_uint32_tid : 29
-rt_uint32_tide: 1

-rt_uint32_trtr: 1

ACM32-MCU/ACM32F403-OBD-Demo (github.com)

M S



https://github.com/ACM32-MCU/ACM32F403-OBD-Demo

struct rt_can_ops

-It_err _t (*configure)(...)

M s (B

—|nt {*recvmsg]{...}

struct can_configure

—rt U|nt32 t baud rate

[rt_umtf!l_t maxhdr]

-CAN10kBaud



struct rt_can_filter_item

-rt_uint32 tid : 29
-rt wint32 tide:1
-rt_uint32_trir: 1
-rt_uint32_tmode : 1
-rt_ wint32 t mask
-rt_int32_t hdr
-[rt_err_t (*ind)(...)]

-[wvoid *args]

-rt_uint32_ tconnected

-rt_uint32_tmsgs

-struct rt_can_filter_item filter

struct rt_can_msg_list

-struct rt_list _node list

-struct rt_list_node list

struct rt_can_rx_fifo

-struct rt_cam_msg_list *buffer

-rt_uint32_ tfreenumbers

-struct rt_list mode freelist

-struct rt_list_node uselist

-struct rt_list_node hdrlist =T

-struct rt_can_hdr *owner —

-struct rt_can_msg data

struct rt_can_msg

M ﬂdﬁi%ﬂt @ -rt uint32 tid : 29

struct rt_can_msg_list * config.msghoxsz




-struct rt_can_sndbxinx_list *buffer

struct rt_can_sndbxinx_list

-struct rt_semaphore sem

-struct rt_list_node freelist

-buffer space

M Mzascﬁ:

=

-struct rt_list_node list

-struct rt_completion completion

-rt_uint32_tresult
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ACM32F40389bsp &g N3KEF+CH

static rt_err_t _configure{struct rt_can_device =can, struct can_configure =cfg)
lines:

rt_ err_ t control{struct rt can_device xcan, int cmd, void *arqg)

lines:
—_— N
* CANgKEjJ;Eﬂﬂ int _transmit{struct rt_can_device *can, const void xbuf, rt_uint32 t boxno}
lines:
static int _receive{struct rt_can_device =can, wvoid xbuf, rt_uint32_t boxno)
+—— 3 lines:
N/t . .
° (:/\Pq ¢1 fr] static const struct vt_can_ops acm32_can_ops
+—— 6 lines: = = = =

int rt_hw can_init{wvoid)
+-—— 3 lines:

INIT_DEUICE_EXPORT{rt_hw can_init};

MEIST
¢ CAN*E;EOPSIEWE'%E}Q void HAL_CAN MspInit{CAM_HandleTypeDef *hcan)

+—— 2 lines:

static woid can_disr{rt uint32 t idx)
+—— 2 lines:

void CAM1_IRQHandler {void)
+—— 18 lines:

void CANZ2_IRQHandler (void)
+—— 18 lines:

g EEm /* defined(BSP_USING_CAN1} || defined(BSP_USING_CAN2) =/
KRR /= RT_USING CAN =/



CANIEZ; A

int rt_hw can_init({void)

4

struct can_configure cfg = CANDEFAULTCONFIG ;

« EMCANRGFIIRENAFH AN CANRIRTEN — NI It

cfg.maxhdr = 2;

for{size £t i = 8; i <

-« IIRCEFCANEKINIR, 82 REFIE. IREITIEES .

devDbjs[i] -device.

devlbjs[i]-filter.

S . \le N N devdbjs[i].-filter.
 TEMSSEIOSHIEI W RMSEE IR SRR T devobjs(i]-Filter.
devdbjs[i]-filter.

\

sizeof(can_config)/sizeof{can_config[A8]);

= can_config[i];
config = cfg;

CAN_FilterMode = CAM_FilterMode_Single;
CAN_FilterId1 = 8;

CAN_FilterId? = @;

CAN_FilterMaskId1 B=2FFFFFFFF ;
CAN_FilterMaskId2 B=2FFFFFFFF ;

rt_hw can_register{&devlbjs[i].device,

¥

return 8;

o

devdbjs[i] -config
&kacm32_ can_ops,
RT_HULL);

INIT_DEUICE_EXPORT{rt_hw can_init);

KIS .
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CANHHIRfER LS

static woid can_isr{rt uint32 t idx)
B-—— 46 lines: {

o %EP%WE%EPE{J{@/I\CAN EP%?)\D%E)ZQ%@%& :nid CAN1_IRQHandler {void)

F= enter interrupt =/
rt_interrupt_enter({};

F= can interrupt service routine =/

. BRI EI T can isrkbEErh, s IR

Fx leave interrupt =/
rt_interrupt leawve(};

X 73 SRR W MERAY T

void CAH2 IRQHandler {wvoid)
{

F= enter interrupt =/

. IR R AR CANFESRAO- IR S Tt A

F= can interrupt service routine =/
can_isr{CAHZ2_THDESX};

F=*= leave interrupt =/
rt_interrupt leawve();

/* defined(BSP_USING_CAN1) || defined(BSP_USING_CANZ) =/
/% RT_USING_CAN =/

KIS .



CANIEFNIRIRE X K IORERHIIRE

void HAL_CAH HMspInit(CAH_HandleTypeDef =hcan}

struct acm3?_can_device *canlbj;
GPI0D InitTypeDef GPID InitStructure;

. " RT_ASSERT(hcan *= RT_NULL);
fEboard.h5r5 /9 CANERRIIOFIFHIEN 7T—

f* get can object =/

canlbj = rt container of(hcan, struct acm32 can_device, handle);

LArEN, EEEEHAL CAN MsplniteRE] /% Enable CAN clock x/

System_Module Enable{canObj->config.enable_id};

/* Initialization GPID =/

GPI0D InitStructure_Pin = canlObj->config-tx pin;
GPID_InitStructure.flternate=can0Obj->config.tx_alternate;
GPIOD InitStructure_Pull=GPIOD PULLUP;
GPID_InitStructure.Hode = GPIOD_MODE_AF_PF;

HAL GPIO Init{canObj->config.tx port, &GPIO InitStructure};

GPID InitStructure.Pin = canDbj->config.rx_pin;

GPID InitStructure.Alternate=can0Obj-*config.rx_alternate;
GPID InitStructure.Pull=GPID PULLUP;

GPI0D InitStructure._Mode = GPIO MODE AF PP;

HAL_GPIO Init{can0bj->config.rx_port, &GPIOD_InitStructure};

/* Initialization interrupt =/

HUIC ClearPendingIRQ{canObj->config.irqg type};

HUIC SetPriority{can0bj->config.irq_type, canObj->config.irq_priority};
HUIC EnableIRQ{can0bj->config.irq_type};

M wHEEE
KIS .



CANIKENESZRopsEEIR

RT-ThreadRYCANEZR ZiEIT A A CANIISR Ao ps R [EIESRIE(FSEFRHICANIRE], TEcan.hsRE]LAFE!

OpsHYTEN,, 73 BERIIREIRRIERNAYIER(E

struct rt_can_ops

{

rt_err_t {xconfigure){struct rt_can_device =can, struct can_configure =cfqg);

rt_err_t (xcontrol){struct rt_can_device =can, int cmd, void =arqg);
int (*sendmsq){struct rt _can device =can, const veid *buf, rt uint32 t boxno);
int (#=recvmsg){struct rt_can_device =*can, void =buf, rt uint32 t boxno);

HHEE
KIS



[Elif R configuresLil)

» XA REUHECANELERIEC B 4R EIHALRE

RBIRUETS, VERIEXENRUAIIRILRRIZY

- FERERENSRFR, HTXAMECEE

controlPtB&(FER, BTLAFUEN Bk ¥ NEXEREY

A

- RAEFERATERARB TR AT

KIS

static rt_err t confiqure{struct rt can device =can, struct can_configure =cfq)
i
RT_ASSERT{can %= RT_HULL};
RT_ASSERT(cfg *= RT_HULL};

struct acm32_can_device =can0bj;
canObj = rt_container_of{can, struct acm32_can_device, device);

canObj->handle.Instance=can0bj->config.instance;
canObj->handle.Init.CAN_ABOM=CAN_ABOM DISABLE;
canDbj->*handle.Init.CAN HMode = CAH HMode Hormal;

f* enable bus off recover =/

if{RT TRUE *= set baudrate{&canObj-*handle, cfg->baud rate}}
+-——- 3 lines:

if{RT_TRUE *= set mode(&canObj->handle, cfg->mode)})}
+——— 3 lines:

HAL _CAHM _Init{&canObj->handle};
HAL_CAH _ConfigFilter{&can0bj->*handle, &canObj->filter);

return RT_EOK;

rt_inline rt_bool_t _set_baudrate{CANM _HandleTypeDef =*handle, rt_uint32_ t baudrate)
1

A* baudrate calculate, pclk=9?8HHz

* baudrate = 1 F ({({(SJUW+1)+{TSEG1+1)+{TSEG2+1)) * ({({BRP+1)*2)/pclk)})

* example 588kbps = 1 F ((1+4+5)*2%Qx(1/98M}) )

E N ¥

switch{baudrate}
+——— 34 lines: {

return RT_TRUE;
b

rt_inline rt_bool_t _set_mode{CAH HandleTypeDef =handle, rt_uint32_ t mode}
£

switchi{mode )
B-—— 16 lines: {
return RT_TRUE;

S



[o]if& k24 control=CIj

static rt_err_t _control{struct vrt_can_device xcan, int cmd, woid *arg)
<
RT_ASSERT{can %= RT_HULL};

struct acm32_can_device =canObj;
canObj = rt_container_of{can, struct acm32_ can_device, dewvice);

.+ JECANFEZFREOIERRIR S HOLTH -

L4
case RT_DEUICE_CTRL_SET_INT:
RT_ASSERT{arqg *— RT_HULL};:

* RT_CAN_CMD_SET_BAUD S 1in::ft(=h((r't_uintaz_t)a.-g)

Joreak;
case RT_DEUICE_CTRL CLR_INT:
RT_ASSERT(arg ?— RT_MULL);

- RT_CAN_CMD SET FILTER I G WA

break ;

case RT_CAM _CHD_SET_FILTER:

« RT_CAN_CMD SET MODE wenate

case RT_CAHM CHD_SET_BAUD:
RT_ASSERT{arg ?*= RT_HULL);
AiF{RT_TRUE _set_baudrate{&canObj—>handle, {(rt_uint32_t)arg))

« RT_CAN CMD SET PRIV e areat:

AiF{RT_TRUE _set_mode{&canObj—>handle, {rt_uint32 tlarg))
3 lines:

« RT_CAN CMD SET INT break;

case RT_CAH CHD_SET_PRIU:
break;

° RT_CAN_CMD_CLR_INT case RT_CAM _CHD_GET_STATUS:

RT_ASSERT{arqg *= RT_MHULL};:

canObj—->device _status _rcverrcnt = HAL_CAH_GetReceiveErrorCounter{&canObj—->handle};
canObj—->device _status_snderrcnt = HAL_CAH_GetTransmitErrorCounter{&canObj->handle};

canObj->dewvice.status.errcode = HAL_CAH _GetErrorCode{&can0Obj—>handle, CAHM _ErrorType_Ery
'Y RT CAN CMD GET STATUS rt_memcpy{arg, &canObj—>device.status, sizeofF{canObj->dewice._.status));
—_ —_ —_ —_ break;

default:
return —RT_EIHUAL ;
¥

ﬁﬂ%ﬁ return RT_EOK;
ISR




GlifEEFEE sendmsgsLil

static int transmit{struct rt can_device =can, const void =buf, rt uint32 t boxno)
X
. ]:E',CAN*E%Hgﬁ@@ig}ﬁﬁzHALgKﬁjﬁgﬁ@ RT_ASSERT(can ?= RT_NULL):

RT_ASSERT({buf *= RT_HULL};
struct acm32 can_device x*canObj;
Nz MM S N2 T sl AN A /AN struct vt_can_msqg =#pmsg = (struct rt_can_msg =) buf;
@ﬁﬂﬂﬁﬁHALE"JZiﬁg_ﬁﬁE%npv CanTxRxMsg txMsg = {0};
q g = {8};
canObj = rt_container of({can, struct acm32 can_ device, device};
if({pmsg->ide == RT_CAN_STDID)
+——— 4 lines: {

else
+——— 4 lines: {

if{pmsg->rtr == RT_CAM DTR)
+——— 3 lines: {

else
+——— 3 lines: {

txlsg.DLC = pmsg-*1len;

rt_memcpy{txisg.Data, pmsqg->data, txMsg.DLC};
HAL_CAH Transmit{&can0bj->handle, &txHsq);

return RT_EOK;

KIS .



Bl E&EErecvmsgsLif

static int _recelve(struct rt_can_device =can, vold =buf, rt_uintd2_t boxno)

RT_ASSERT(can *= RT_HULL};

« SRENHALIRGHEI RIS BRMARICANEZRA S E R RS T

struct acm32_can_device *canObj;
struct rt_can_msg *=pmsg = {(struct rt_can_msg =) buf;
CanT=RxHsg rxksg = {8};

- BHEX P EREREFTER

canObj = rt_container_of({can, struct acm32 can_device, device);

HAL_CAN_GetRxMessage(&canObj->handle, &rxMsg);

if{rxHsg.IDE == CAH_Id_Standard)
+-—— 4 lines: {

else
+-—— 4 lines: {

if(rxisg.RTR == CAM_RTR Data)
+-——- 3 lines: {
else
+-—— 3 lines: {
pmsg->1len = rxMsq.DLC;
rt_memcpy({pmsq->data, rxMsg.Data, rxHsg.DLC);

return RT_EOK;

KIS .
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ISO15765-2 [MLEE

EX T 15 EIRHARS TR MRS THISHUST

EifiRSS IS ELREIRSS
1. N_USData.request 1. N_ChangeParameter.request
2. N_USData.indication 2. N_ChangeParameter.confirm

3. N _USData FF.indication

4. N_USData.confirm

KIS .
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Table 5 — N_PDU format

Address information Protocol control information Data field
N_Al N_PCI N_Data
Y
(N_SA, N_TA, N_TAtype [and N_AE])
Table 9 — Summary of N_PCI bytes
N_PCI bytes
N_PDU name Byte #1 _
_ _ Byte #2 Byte #3 | Byte #4 Byte #5 Byte #6
Bits 7-4 [Bits 3 -0
SingleFrame (SF) . - . . .
(CAN DL < 8) 0000, SF_DL
SingleFrame (SF) . . . .
(CAN DL > 8)a 0000, 0000, SF_DL
FirstFrame (FF) - . . .
(FF_DL < 4 095) 0001 FE_DL
FirstFrame (FF)
(FF_DL > 4 095)b 0001, 0000, 0000 0000, FF_DL
ConsecutiveFrame (CF)| 0010, SN — — — — —
Bkl ‘C) 0011 ES BS STmin N/A N/A N/A
M IR
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tBXH FR=ERT BB

N As

REHEE—NCANDIIHEEIN_PDU)RYAT(E]

N Ar

EWRER— P CANII(E@N_PDU)RYARTE]

N Bs

BB F—imiN_PDURYETE]

N Br

U F— R mN_PDURIETE]

N Cs

FfEta N —TZEERmN_PDURIRTIE]

N Cr

BRI —ESLN_PDURYATIE]
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1SO 15765-2 1SO 15765-2
Sender Sender Start Start Receiver Receiver
N_USData L_Data ] 1 L_Data N_USData
Restart Stop
NW_ . NW_
sender | receiver

First
Frame

FlowControl

(CTS)

Consecutive
Frame

Consecutive
Frame

FlowControl

(WAIT)

FlowControl
(CTS)

Consecutive |
Frame !

last |
Consecutive |
Frame
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‘ IR ERS ra sl fEEEK
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015765_sample.c int is015765 sample{imnt argc, char =*argu[])
static iso15765_t handler = {

{ rt_thread t thread;
.addr_md = H_ADM_NORHAL , f* Selected address mode of the TH char can_cmd[16] = {8};
.fr_id type = CBUS_ID T _STANDARD, CANBus frame type =/ char can_data[256] = {8};
.config.stmin = 8z85, Default min. frame transmission e silair b sz
.config.bs = 6x0F, Maximun size of the block seque :E_:i:ti_:eg?ta[EEﬁ] = L8
.config.n_bs = 808, Time until reception of the nex - - iy
.config.n_cr = 2548, Time until reception of the nex if (argc ==
.clbs.get_ms = getms, Time-source for the library in e h Sl ame
-clbs.on_error = on_error, Callback which will be executed else
.clbs.send_frame = send_frame, This callback will be fired whe +——— 4 lines:

.clbs.indn = indication Indication Callback: Will be fi

is available or an error occurel if{B == rt_strcmp(can_cmd,
+——— 12 lines:

else if{A == rt _strcmp{can_cmd,
+——— 35 lines:

else
BE-—— & lines:

static rt_bool_t rcupkg = RT_FALSE;

F= ENTEHEEEER LT

static rt_err_t can_rx_call{rt_device_t dew, rt_size t size) return 0;
+— 8 lines: { ¥
= ST msh gpFZE =/
static uint8 t send frame(cbus_id type id type, uwint3? t id, MEH_CHD_EXPORT{iso15765 sample, isol15765 transport sample);
cbus fr format fr fmt, vinkd t dlc, uwint® b= dt) - — .
: == = = = static woid is015765% thread{void* arqg)
+—— 21 lines: { ‘
canbus_frame_t frame;
rt_inline void show indication{n_indn_ t= info} struct rt_can_msqg rxzmsg
+— 24 lines: {
is015765_init{&handler)};
static void indication{n_indn_t* info)

+— 4 lines: { while{1)

{
is015765 process{&handler);
static void on_errori{n_rslt err_type)

+—— 3 lines: ¢ if(rcupkg) /* FITF|CANEIER, =/
B 298 lines: ¢

static uint32 t getms() rt_thread_yield();
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