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SUMMARY

- 1. Hands-on - CAN

- 2. Hands-on - CAN_FD

- 3. Hands-on - ENETO+SPI
- 4. Hands-on - ENET1

- 5. Hands-on - UART

- 6. Hands-on - LIN
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01.

Hands-on — CAN




Hands-on — CAN: Objective

- Features of FlexCAN module on MPC5748G

-How to set a pin as output/input with SDK

-How to configure the port of CAN

-How to modify an existing SDK project with S32DS to suit this board
-Use CANO~CANY7 to send CAN message

-Use CANO~CANTY7 to receive CAN message
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Hands-on — CAN: Resources

- Resources to be used:

- On-board user CAN ports (hardwired to GPIOs)

......

[

P20
P20
P20
P20
P20

P10
P20

J6
. 1 5 ,, DolP-RX+ P3
P3  DolP-TX+ §< 2 6 >§ -RX-
P3  DolP-TX- 319977 K DolP-RX- P3
P3  DolP-Enable 415018
P5 CANOH \\ 9 17 /¢ CAN4H P6
P5 CANOL <K 10 18 22 CAN4L P6
P5 CAN1H <S 1150119 22 CAN5H P6
12 20
P5 CANIL <S 00 X CANSL  P6
P5 CAN2H <S 13 21 22 CAN6H P6
P5 CAN2L <S 14 | 55122 QX CAN6L P6
P5 CAN3H <K 15 | 56123 Q2 CAN7H P6
P5 CAN3L <K 16 24 22 CAN7L P6
> 00 <
PWM_IN_1 25 | ~o1 35
PWM_IN_2 <S 26 [ 55136 HS1 P20
PWM_IN_3 <K 27 37 HS2 P20
—= 00O LIN1  P7
AIN1 < 28 38
AIN2 < 29 39 LIN2 P7
2 30 20  RS232-TX P8
WAKE_IN RS232-RX P8
WAKEZOUT 22 31 41 ND
+5V_OUTA gg jg SGND
+5V_OUT2 5 o OBATT+
GND<g 00O OBATT+

2311621-1 + 2311622-1 + 2329531-1
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Hands-on — CAN: Theory

« Full implementation of the CAN FD & CAN 2.0 B

- data field bitrate up to 8Mbps

- Flexible mailboxes (0/8/16/32/64 bytes data length)

- Listen-Only mode capability

- Programmable Loop-Back mode supporting self-test operation
- Programmable transmission priority scheme

- Independence from the transmission medium

- CRC status for transmitted message

- Full featured Rx FIFO with storage capacity for 6 frames

- DMA request for Rx FIFO

- Programmable clock source to the CAN Protocol Interface,
either bus clock or crystal oscillator

- 100% backward compatibility with previous FIexCAN version
- 8 FlexCAN instances

CONFP
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Hands-on — CAN: Theory

------------------------------------------------------------------------------------------------------

Peripheral Bus Interface

Clocks, Interrupts Address, Data

Bus InterfaceUnit

Registers

Controller
Host Interface

Access to and from the internal interface bus
(clocks, address and data buses, interrupts,
DMA and test signals)

Tx

Arbitration Matching

Rx

Protocol Engine

Message
Buffers
(MBs)

RAM

Embedded RAM dedicated to the FlexCAN

Message buffer selection for reception and
transmission (arbitration and ID matching
algorithms)

CAN Transceiver

!

1

Serial communication on the CAN bus (RAM
access requests for rx and tx frames, rx
messages validation, error handling)

CAN Bus
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Hands-on — CAN: Import Existing Project

- Create S32DS project from Example:

- File->New->New S32DS Project from Example

- Select: flexcan_mpc5748g from MPC57xxRTM SDK v1.0.0 Example Projects

New

Import...

g  Export.

Refresh

Flash from file...

F5

B,

Project...

New S32DS Project Alt+B, N
C Project

—_—

532DS Project from Example

5

1 EER

L

L

G+ Frof g35ps Project from Example i

Example...

Other... Ctrl+N

=

Create S32DS Project from Example.

Create S32DS Project from Example

Project name: | flexcan_mpc5748g

Ican

Example:

(== MPC57xx BETA SDK v0.9.0 Example Projects
(= MPC57xc EAR SDK v0.8.2 Example Projects
v (= MPC57xx RTM SDK v1.0.0 Example Projects

= MPC5746C
v (= MPC5748G
v (= driver_examples
v (= communication
= can_pal_mpc5748g
v (= demo_apps
| = flexcan_mpcs748g |
= MPC5744P
v (= S32DS Example Projects
v (= MPC5748G
v (= flexcan_dma_receive

= flexcan_dma_receive
v (= flexcan_receive

= flexcan_receive
v (= flexcan_transmit

= flexcan_transmit

Description:

Shows the usage of FlexCAN driver configured as both bus master and
slave.

The example documentation can be found in the 532 SDK
documentation at Examples and Demos section.

(<SDK_PATH> /doc/Start_Here.html)

h
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Hands-on — CAN: Modify

- The example of flexcan_mpc5748g project is suit to DEVKIT
- How to modify?

: 1.Peripheral Power Supply
: 2.CAN Phy enablement

: 3.The Ports of CAN

: 4.CAN configuration

: 5.Application code of the main.c



Hands-on — CAN: Modify-Peripheral Power Supply

- Enable the peripheral power supply

- Open ‘pin_mux’ component in ‘Component Inspector’ to configure pin routing
- SIUL2 tab -> GPIO 60 (61) > select the pin (one option) + direction output

’% Component Inspector - pin_mux 3
Routing “._Functional Properties| Methods | Settings

Pin Filter

Yl ]

View Mode Options
O Collapsed @) Pins [[]Show Only Configurable Signals

Pad Configuration

Pin Pin Name User Pin/Signal Name Selected Function

77 PD[0] PD[0] More functions assigned
78 PD[1] PD[1] More functions assigned
79 PD[2] PD[2] More functions assigned
80 PD[3] PD[3] More functions assigned
81 PD[4] PD[4] More functions assigned
82 PD[5] PD[5] More functions assigned
83 PD[6] PD[6] More functions assigned
84 PD[7] PD[7] More functions assigned
87 PD[8] PD[8] More functions assigned
94 PD[9] PD[9] none

95 PD[10] PD[10] none

100 PD[12] PD[12] SIUL2/gpio/60

102 PD[13] PD[13] SIUL2/gpio/61

104 PD[14] PD[14] none

106 PD[15] PD[15] none

100 | 510
102
104 | PD13

P10 ON-OFF-CAN
P10 ON-OFF-ETH

% Component Inspector - pin_mux 3 Basic Advanced

Routing ._Functional Properties | Methods | Settings

Generate Report
HTML Report

View Mode Options
® Collapsed  OPins [ Show Only Configurable Signals

CAN| CMP| DCI|© DSPI|® ENET | FCCU M FlexRay '~ HSM | 12C| LINFlexD | MLB | Platform | ™ PowerAndGround | SAI| SIUL2 ™ SPI| SSCM M USB| WKPU| eMIOS| >

Signals Pin/Signal Selection Direction Selected Pin/Signal Name e
GPIO 39 No pin routed No pin routed
GPIO 40 No pin routed No pin routed
GPIO 41 No pin routed No pin routed
GPIO 42 No pin routed No pin routed
GPIO 43 PC[11] Input PC[11]
GPIO 44 No pin routed No pin routed
GPIO 45 No pin routed No pin routed
GPIO 46 No pin routed No pin routed
GPIQ 47 No pin routed. No pin routed.
GPIO 60 PD[12] Output PD[12]
GPIO 61 PD[13] Output PD[13]
GPIO 6 No pin routed No pin routed
T T No pin routed No pin routed
PE[O] Input PE[0]

Nan nin routed No nin routed

Selected Function(s) In

ADC_0/adc_s/4 O
DSPI_0/cs5/5

ENET_1/enet_tmr/1 O
HSM/do/0

SIUL2/gpio/60 |
eMIOS_0/emios_0_24_x/24 O
eMIOS_0/emios_0_24 x_in/24 []

void Peripheral_Power_Supply_Init(void)
{
PINS_DRV_Wr‘itePin(PTD, 12, 1);
PINS_DRV_Wr*itePin(PTD, 13, 1);

Done



Hands-on — CAN: Modify-CAN Phy Enablement
- Configure the CAN4~7 Phy(TJA1043T) GPIO

N A R NN AN AR AN AN A RN AN AN AN RN AN AN AN AN AN AN AN NN AN AN NN AN AN AN NN AN AN AN NN AN ANANNSNANANEEEEEENENEEEEEEEEEEEEEE
puns anmsnusn ETTETTT anmsnusn ETTETTT anmsnusn : .
. - - - 3 a .
: . PE1 1 > 8 13 I SooeF br+g CANSH :
R218, 1.0K

| R U G H =P PEL ) BonnL D CANH $ oo —K cansi  p2a
1 .
p— PC2 R202, A A0 100pF 1.0K [CANaH & canen P2t H H TS Litars R U LI e R ‘f Tzsgs H
X T, U G RSO7 H H 12 CANSL H
H p1e PB3 LHUPPWN _—.'f - . = S 2% o 14 CANL Shee S 2 < cansL 212
L] "lF14a PE10 ) S VAV STB . .
H Py R210 o Gaoer S Sa S o 2t H ~ H
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. b5 pus A1 H H T TR i R =R I .
. R203 100K R201 GyD H H PIZVO: PAN DA WAKE 7 4 ci3 H
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Hands-on — CAN: Modify-CAN Phy Enablement

- The configuration method is similar to the slides on the previous page

5% *Component Inspector - pin_mux &3

CAN4 EN PB[S] SIULZ/gpIO/1 9 Out & Routing | & Functional Properties [\ Methods | Settings
T T e EEC e O e EECEL L e REEPCOLEEEEEEELEEE R . e P
CAN4 STB PJ[4] SIUL2/gpio/148  Out There is a . %@Ping O Peripheral Signals Y |pj |
problem : R,
--------------------------------------------------------------------------------------------------------------------------------- 'a Onlgufalon (‘h:nnpf
CANS5 EN PA[2] SIUL2/gpio/2 Out Pin  User Pin/Signal Name SRC OBE ~ e Eo??ble
¥s5 PJ[4] Half drive stre... | ¥ Disabled Disabled
CAN5 STB PE[10] SIUL2/gpio/74  Out . o ettt e | Dbcbiod | Diabid
73 PJ[1] Half drive stre... Disabled Disabled
CAN6 EN PG[g] SIUL2/gp|O/1 05 Out 74 PJ[0] Half drive stre... Disabled Disabled
CANG6 STB PF[12] SIUL2/gpio/92 Out
Note:The default configuration of PJ[4] is input, we need to change
Sl B Anlilad Sltigpiein2e | O the OBE to Enabled mode enable output.
CAN7 STB PI[7] SIUL2/gpio/135  Out void CAN_TJA1043T_Enable(void)

11

{

PINS_DRV_WritePin(PTB, 3, 1);
PINS_DRV_WritePin(PTA, 2, 1);

PINS

DRV_WritePin(PTG, 9, 1);

PINS_DRV_WritePin(PTH, 14, 1);

PINS_DRV_WritePin(PTJ, 4, 1);

PINS

DRV_WritePin(PTE, 10, 1);

PINS_DRV_WritePin(PTF, 12, 1);
PINS_DRV_WritePin(PTI, 7, 1);

/* Initialize
* Initialize
* Initialize
/* Initialize

* Initialize
/* Initialize
* Initialize
* Initialize

high
high
high

high

high
high
high

high

CAN4
CANS
CAN6
CAN7

CAN4
CANS
CANG
CAN7

Di
Di
Di
Di
Di



Hands-on — CAN: Modify- Ports of CAN

- In "‘pin_mux’ component —> Routing(Collapsed)- select ‘CAN’

-Configuration the ports according to the schematic.
i% Component Inspector - pin_mux &3 Basic Advanced @ & v = H
Routing “._Functional Properties | Methods | Settings

View Mode Options Generate Report
@® Collapsed OPins ] Show Only Configurable Signals HTML Report

ADC| CAN| CMP| DCI|" DSPI| ™ ENET| FCCU|M™ FlexRay = HSM|MI2C|  LINFlexD | MLB| ™ Platform | ™ PowerAndGround| SAI|  SIUL2 M SPI| SSCM|MUSB| WKPU| eMIOS|

Signals Pin/Signal Selection Direction Selected Pin/Signal Name
v CAN_O

Receiver Input PB[1] u PB[1]

Transmitter Output PB[0] Output PB[0]
v CAN_1

Receiver Input PC[11] nput PC[11]

Transmitter Qutput PC[10] . PC[10]
v CAN_2

Receiver Input PF[9] ut PF[9]

Transmitter Output PF[8] Output PF[8]
v CAN_3

Receiver Input PE[9] nput PE[9]

Transmitter Output PE[8] Output PE[8]
v CAN 4

Receiver Input PC[3] nput PC[3]

Transmitter Output PC[2] Output PC[2]
v CAN_S

Receiver Input PE[0] nput PE[0]

Transmitter Output PE[1] Output PE[1]
v CAN_6

Receiver Input PB[10] u PB[10]

Transmitter Qutput PF[0] Output PF[0]
v CAN_7

Receiver Input PG[3] PG[3]

Transmitter Output PG[2] PG[2]

12
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Hands-on — CAN: Modify- CAN configuration

- From ‘Components Library’ view, double-click ‘flexcan’ component to add it the

project

% Component Inspector - canComl %y Components Library 53

Alphabetical
?

Component

13

) clock_manager
dmamux_hal
22| dspi

& edma

edma_hal
@J emios
22| enet

L flexcan
FreeRTOS

%_!T] interrupt_manager
& linflexd_uart

osif

i} PinSettings

@ pit

) rtc_c55

of semad2

@J stm

@J swt

Categories | Processors | Board Configurations

|SDK_MPC57486,01

Component Repository

SDK_MP(C5748G_01
SDK_MP(C5748G_01
SDK_MP(C5748G_01
SDK_MP(C5748G_01
SDK_MP(C5748G_01
SDK_MP(C5748G_01
SDK_MP(C5748G_01
SDK_MP(C5748G_01
SDK_MP(C5748G_01
SDK_MP(C5748G_01
SDK_MP(C5748G_01
SDK_MP(C5748G_01
SDK_MP(C5748G_01
SDK_MP(C5748G_01
SDK_MP(C5748G_01
SDK_MP(C5748G_01
SDK_MP(C5748G_01
SDK_MP(C5748G_01

—

5. Components - flexcan_mpc5748g 53

v (= Generator_Configurations

# MPC5743G_176

= 0OSs
v (= Processors

4P Cpu:MPC5743G_176

v (= Components
(= Referenced_Components

Ui pin_mux:PinSettings
WL canCom1:flexcan
WL canCom2:flexcan

h
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Hands-on — CAN: Modify- CAN configuration

- No need to change default configuration for CAN:
- standard CAN (no FD), minimum payload, 500 kbps

%) Component Inspector - canCom1 §3 Basic Advanced Y {0 ¥ =0

FIexCAN[O] Properties “._Methods

FXOSC A
L CHI_CLK/BIU CLK Component name

FS80 MC_CGMJAC9_SC CANO_CLK_PE P AN D » |
CANO_CTRL1[CLKSRC] -
0O

| mponent version 23Z_JUR_L3D

Configurations “._Shared componenﬁ

Driver state structure name |canCom1_State

Configurations list ._Pretended Networkinj

FlexCAN[1:7]
[“] Configuration 0
FS80 ——> CHI_CLK/BIU CLK
- Name [canComLInitConfigO ]
—> CANx_CLK_PE Read only
CANx_CTRL1[CLKSRC] il
=1107) | Enable FD ] ]
| 1PE clock source Oscillator clock v l
EXOSC MBs number |16 ‘
RxFIFO ID filters number 8 Rx FIFO Filters v
F40 —————> Use Rx FIFO O
NOTE: The multiplexers for all FlexCAN modules are located outside of the module, RXFIFO transfer type Using interrupts
but are controlled by registers inside the FlexCAN modules. RxFIFO transfer DMA channel number |Channel 0
R L ool s v
E . E IPaonad Size FLEXCAN_PAYLOAD_SIZE 8 v I
: Eq uat|0n : : "Module dlock Y an
. = PEclock 40 MHz
. PE CIOCk(40MHZ)= = Bitrate to time segments
. ((propagation segment+1 )+(segment1 +1 )+(segment2+1 )+1 )E Bitrate configuration
E *(Prescaler Division +1 )*(Bitrate) : ltem Propagation segment Phase segment 1 Phase segment2 Prescaler Division Factor Resync jump width  Bitrate [kbit/s] Sampling point [%] '
: o L Aiatien Phase T e s



Hands-on — CAN: Modify- CAN configuration

- After all the CAN configurations are complete, the components window should be

15

like this

-Hit the ‘Generate code’ button
‘t. Components - CAN_MPC5748G &3
v (=

v (=

v =

Generator_Configurations
# MPC5748G_176

0Ss

Processors

4P Cpu:MPC5748G_176
Components

(= Referenced_Components
Ui pin_mux:PinSettings
WL canCom1:flexcan

WL canCom2:flexcan

Wh canCom3:flexcan

Wh canComd4:flexcan

ML canCom3:flexcan

WL canComé6:flexcan

WL canComT7:flexcan

WE canCom&:flexcan

-

v & CAN_MPC5748G: Debug_FLASH

B oo
3%, Binaries
w1l Includes

v (2 Generated_Code
[€] canCom1.c
[n] canCom1.h
[g canCom2.c
[ canCom2.h
[€ canCom3.c
[A] canCom3.h
[€ canComd.c
[ canCom4.h
] canCom5.c
[n] canCom5.h
[g] canComé.c
[ canComé.h
[€ canCom7.c
[A] canCom7.h
[€ canCom8.c
[ canCom&.h
[€ clockMan1.c
[A clockMan1.h
[ Cpu.c
[ Cpuh
[g] dmaControllerl.c
[n] dmaControllerl.h
[ pin_mux.c
[A] pin_mux.h

(%2 Project_Settings
(2 SDK

(2 Sources

(> Debua FLASH

h
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Hands-on — CAN: Application Code

- Open the main.c file in text editor view

You can refer to the sample project (can_mpc57489g) we provided to modify the main.c file. You can also
replace it directly.

Note:

The sending and receiving function of this project is realized separately, which needs to be controlled by

Mmacros.

'* Use this define to specify if the application use to send or receive CAN message */
#define CAN_SEND
//#define CAN_RECEIVE

h

16
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Hands-on — CAN: Application Code

(1) Peripheral Power Supply:

§186 {
187
188
189
190
191
192
193
194
195
197
198

199

17

1185~ int main(void)

uint32_t count = 0;
uint8 t Tx_Buffer[8] = {0};

uint8_t TxNumber = @; 150= /*
/*** Processor Expert internal initialization. DON'T REMOVE THIS CODE!! 151 ¥ Per*ipher‘al Power Supply
#ifdef PEX_RTOS_INIT 1cC ¥ /
PEX_RTOS_INIT(); /* Initialization of the selected RT! 152 */
#endif =W void Peripheral_Power_Supply_Init(void)
/*** End of Processor Expert internal initialization. 154 {
/* Do the initializations required for this applicgig 155 PINS_DRV_WI"ltePln(PTD, 12) 1)3
BoardInit(): , 156 PINS_DRV_WritePin(PTD, 13, 1);
I Peripheral Power Supply Init(); ™ 157 } - -
CAN_TJA1043T Enable(); o

h
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Hands-on — CAN: Application Code

(2) CAN4~CAN7 'S Phy (TJA1043T) Enable:

185~ int main(void)

8186 {
187
188
189
190
191
192
193
194
195
196
197
198

199

18

uint32_t count = 0;

uint8 t Tx_Buffer[8] = {0};

uint8_t TxNumber = 0;

/*** Processor Expert internal initialization. DON'T REMOVE THIS CC

~void CAN_TJA1043T_Enable(void)

PINS_DRV_WritePin(PTB, 3, 1);

#ifdef PEX_RTOS_INIT B 162 PINS_DRV_WritePin(PTA, 2, 1);
PEX_RTOS_INIT(); /* Initialization of the 163 PINS_DRV WritePin(PTG, 9, 1);
#endif , - 164 PINS_DRV WritePin(PTH, 14, 1);

/*** End of Processor Expert internal initializat 165 - -
/* Do the initializations required fog 1s application */ ;?b PINS_DRV_Wr%teP%n(PTJ, 4, 1);
BoardInit(); 167 PINS_DRV_WritePin(PTE, 10, 1);
Peripheral Power Supply Ini 168 PINS DRV _WritePin(PTF, 12, 1);
(CAN TIATGA3T Enable(): 1 169 PINS_DRV_WritePin(PTI, 7, 1);
170 }

Initialize
Initialize
Initialize
Initialize

Initialize
Initialize
Initialize
Initialize

high
high
high
high

high
high
high
high

CAN4 EN
CANS EN
CAN6 EN
CAN7 EN

CAN4 STB
CANS5 STB
CAN6 STB
CAN7 STB

b o
VR

*/
*/
*/

*/
*/
*/
*/



Hands-on — CAN: Application Code

(3) Sending data via CAN:

. #ifdef CAN_SEND

NOte. “void SendCANData(uint32_t mailbox, uint32_t messageld, uint8 t * data, uint32_t len)
{
When testing , we need to connect 1 L hvte ir tangtn e data fo be sent

the port Of CAN WhICh need teSted’ : : étiinizgz :iiiiﬁeei[a)bled to use a different bitrate for the data segment

. . . . . S _ . -
otherwise it will wait for the completion e e e e

. *
()f Ese;r]cjlr]sa' fléxcan_data_info_t dataInfo =
{

.data_length len,

.msg_id_type = FLEXCAN_MSG_ID STD,
.enable_brs = true,
.fd_enable = true,

.fd_padding = U

Eg. Testing CAN3 N

: /* Execute send non-blocking */
=// while(FLEXCAN_DRV_Send(INST_CANCOM1, mailbox, &dataInfo, messageld, data

) == STATUS_BUSY); /*CAN@*/
) == STATUS_BUSY); /*CAN1*/
while(FLEXCAN_DRV_Send(INST_CANCOM3, mailbox, &datalnfo, messageld, data) == STATUS_BUSY); /*CAN2*/

// while(FLEXCAN_DRV_Send(INST_CANCOM2, mailbox, &datalnfo, messageld, data

//
while(FLEXCAN_DRV_Send(INST_CANCOM4, mailbox, &dataInfo, messageld, data) == STATUS_BUSY); /*CAN3*/

E‘// while(FLEXCAN_DRV_Send(INST_CANCOM5, mailbox, &dataInfo, messageld, data) == STATUS_BUSY); /*CAN4*/

E // while(FLEXCAN_DRV_Send(INST_CANCOM6, mailbox, &dataInfo, messageld, data) == STATUS_BUSY); /*CANS5*/

- // while(FLEXCAN_DRV_Send(INST_CANCOM7, mailbox, &dataInfo, messageld, data) == STATUS_BUSY); /*CAN&*/

/) while(FLEXCAN_DRV_Send(INST_CANCOM8, mailbox, &dataInfo, messageld, data) == STATUS_BUSY); /*CAN7*/

0 .
#endif

19



Hands-on — CAN: Application Code

#ifdef CAN_RECEIVE

ivi i . /* Define receive buffer */
(4) Receiving data via CAN: flexcan_msgbuff_t recvBuff;

/* Start receiving data in RX_MAILBOX. */
FLEXCAN_DRV_Receive(INST_CANCOM1, RX_MAILBOX, &recvBuff);
N Ote FLEXCAN_DRV_Receive(INST_CANCOM2, RX_MAILBOX, &recvBuff);
- FLEXCAN_DRV_Receive(INST_CANCOM3, RX_MAILBOX, &recvBuff);
FLEXCAN_DRV_Receive(INST_CANCOM4, RX_MAILBOX, &recvBuff);

Unlike CAN Sending, you can test FLEXCAN_DRV_Receive(INST_CANCOMS, RX_MAILBOX, &recvBuff);
. FLEXCAN_DRV_Receive(INST_CANCOM6, RX_MAILBOX, &recvBuff);
the receive on any port. FLEXCAN_DRV_Receive(INST_CANCOM7, RX_MAILBOX, &recvBuff);

FLEXCAN_DRV_Receive(INST_CANCOM8, RX_MAILBOX, &recvBuff);
SR AT T T ERE PRV B0T TR AN e R Va L CORp TEEEg T s .
: while((FLEXCAN_DRV_GetTransferStatus(INST_CANCOM1, RX_MAILBOX)
FLEXCAN_DRV_GetTransferStatus(INST_CANCOM2, RX_MAILBOX)
FLEXCAN_DRV_GetTransferStatus(INST_CANCOM3, RX_MAILBOX)
FLEXCAN_DRV_GetTransferStatus(INST_CANCOM4, RX_MAILBOX)
FLEXCAN_DRV_GetTransferStatus(INST_CANCOM5, RX_MAILBOX)
FLEXCAN_DRV_GetTransferStatus(INST_CANCOM&, RX_MAILBOX)
FLEXCAN_DRV_GetTransferStatus(INST_CANCOM7, RX_MAILBOX)
FLEXCAN_DRV_GetTransferStatus(INST_CANCOM8, RX_MAILBOX) ) == STATUS_BUSY);
/* Check the received message ID and payload */
if(recvBuff.datalen == 8)

1
¥

S~ R0 QR0 RO RO RO RO RO
— s s

count++;

#elif defined CAN_SEND

h
P
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Hands-on — CAN: Build and Debug

- Click the ‘build project’ button — make sure there are no compilation errors

workspaceS32DS.Power.2017.R1 - C/C++ - CAN_MPC5748G/Sources/main.c - 5:

File

5

Edit Source Refactor Navigate Search Project Run PEMicro Pi

| BAQ | Fini A& [ 6

g Problems J=| Tasks [ Console 2 |[C] Properties [§} Debugger Console
CDT Build Console [CAN_MPC5748G]
17:09:41 **** Incremental Build of configuration Debug_FLASH for project CAN_MPCS5743G ****
make -j4 all
Executing target #32 CAN_MPC5748G.siz
Invoking: Standard S$32DS Print Size
powerpc-eabivle-size --format=berkeley CAN_MPC5748G.elf
text data bss dec hex filename
400380 6960 19752 66732 1@4ac CAN_MPC57438G.elf
Finished building: CAN_MPC5748G.siz

17:@9:41 Build Finished (toock 851ms)

- Select the correct debug configuration and interface to debug the application

21

13

0'%'@ A;;‘vg 8 v

[c]

1 CAN_MPC5748G_debug_flash_pemicro

Debug As >

Debug Configurations...

Organize Favorites...

ERER, ‘ B~ Name: [CAN_MPC57486_debug_flash_pemicro
type filter text [Z) Main *& Debuggér § Startup 1 Source| [-] Common| @5 0S Awareness
C/C++ Application PEMicro Interface Settings
LG+ Remote Appication Interface: USB Multilink, USB Multilink FX, Embedded OSBDM/OSJTAG - USB Port L ompatible Hardware
GDB Hardware Debugging
v GDB PEMicro Interface Debugging Port: USB1 - Multilink Universal Rev C (PEMOOFC24) Refresh

JA Lauterbach TRACE32 Debugger

[c | CAN_MPC5748G_debug_flash_pemicro )
i —debug_ram_pemicro Device Name:  MPC5748G v Core: | Z4.0

[€] flexcan_mpc5748g_debug _flash_pemicro Specify IP Specify Network Card IP
[C] flexcan_mpc5748g_debug_ram_pemicro
= Launch Group Additional Options

Advanced Options

h 4
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Hands-on — CAN: Build and Debug

for(TxNumber=0; TxNumber<8; TxNumber++)

{
Tx_Buffer[TxNumber] = TxNumber;

e TEST: Sending data via CAN: The data of CAN fo b
1) Open the macro Of CAN_SEND’ Commented Out CAN_RECEIVE M esamssssssssssssssssssasssnnsnnnnnnnnnnnnnnnnnnnnggflannnnnnnnnnnnnns
2) Connect the sending port with PEAK(The test tools we use) through the wire.

3) Debug the application.

=X

File CAN Edit Transmit View Trace Window Help

REP Rk XE 0 0 1l mgT

@ Trace #&* PCAN-USB Pro FD Pusload = 4\ Error Generator

Type Length Data Cycle Time Count
001h 8 00 01 02 03 04 05 06 07 0.3 8934553

CANILIN Interface

USB to

I
PCAN-USB Pro

Receiving the data from CANx port of the board

Receive

a

Length Data Cycle Time Count Trigger Comment
8 1111 56 78 90 09 88 76 ]2 157445 Time

Transmit

22

& Connected to hardware PCAN-USB Pro FD, Channel 1 #§ | Bit rate: 500 kBit/s | Status: OK Overruns: 0 | QXmtFull: 0



Hands-on — CAN: Build and Debug

« TEST: Receiving data via CAN :
1) Open the macro of CAN_RECEIVE, commented out CAN_SEND
2) Connect the receiving port with PEAK(The test tools we use) through the wire.
3) Debug the application.

Debug window

FLLACAN_UNV_UEL i 1alid ISl Lalud> | LIND 1 _CANLUNIU,, NA_TIRLLUUA )

oy
FLEXCAN_DRV_GetTransferStatus(INST_CANCOM7, RX_MAILBOX) & \
) =

X PCAN-View

File CAN Edit Transmit View Trace Window Help

() = FLEXCAN_DRV_GetTransferStatus(INST_CANCOM8, RX_MAILBOX) = STA'
MFHOR«e iz ¥R oNnR o -
|ER -V YACU TG @@ Trace #% PCAN-USB Pro FD Bus Load A Error Generator /* Check the received message ID and payload */
; if(recvBuff.datalen == 8)
[ CAN-ID Type Length Data Cycle Time Count {
8 00 01 02 03 04 05 06 07 0.3 9187440 FRlESEn Type Value 1

} v (= recvBuff flexcan_msgbuff_t -y
Q ()= cs uint32_t 101249985
% ()= msgld uint32_t 2
o #el (& data uint8_t [64] 0x4000675¢
g ()= data[0] uint8_t 17 \021"
Sen (9= data[1] uint3_t 17021°
()= data[2] uint8_t 86 'V
Han )= data[3] uint8_t 120
Data Cycle Time Count Trigger Comment (9= data[4] uint8_t 144 "\220'
11 11 56 78 90 09 88 7§ 2 161304 Time » &3 Dashboard &3 ()= data[5] uint8_t 91t
0ge Aot S Ve
. . g \
-raeccetin | L The data of CAN received- .

< v 532 j
b s prCJECName : recvBuff

5 _ ~ Build/Debug Details:{cs = 101249985, msgld = 2, data = "\@21\021Vx\220\t\210v\@\@\@\0\@\0\003\(
Sending the ID=2 of CAN data by cycle to the board & suid @ Defoule: ()
# Clean (All) Hex:{...}
:;;g Debug Bizary:{. ..}
& Connected to hardware PCAN-USB Pro FD, Channel 1 #&» | Bit rate: 500 kBit/s | Status: OK Overruns: 0 | QXmtFull: 0 oetalited

23



02.

Hands-on — CAN FD




Hands-on — CAN_FD: Objective

- CAN_FD is configured similarly to CAN.

- This section will be modified based on the previous section(Hands-on-CAN).
- Modify the CAN configurations.
- Modify the application code of main.c

- Please refer to section 1 if there is anything unclear

25
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Hands-on — CAN_FD: Modify- CAN_FD configuration

- Need to change default configuration for CAN_FD:

- standard CAN_FD, maxmum payload, Arbitration Phase: 500 kbps, Data Phase: 2000kbps.

5. Components - CAN_FD_MPC5748G 52 @ [ ‘b B Y= 0

v (= Generator_Configurations
# MPC5748G_176
(= OSs
v (= Processors
5@ Cpu:MPC5748G_176
v (= Components
(= Referenced_Components
Ui} pin_mux:PinSettings
—@ canCom 1:flexcan
WL canCom2:flexcan
@ canCom3:flexcan
@ canCom4:flexcan
@ canCom5:flexcan
@ canCom6:flexcan
WL canCom7:flexcan
l_},‘@ canCom8:flexcan

Equation:

((propagation segment+1)+(segment1+1)+(segment2+1)+1)
*(Prescaler Division +1)*(Bitrate) =

'»% Component Inspector - canCom1 §3

Properties _Methods

Component name

omponent version

Configurations ._Shared component§

Driver state structure name | canCom1_State

Configurations list . Pretended Networkiné

Configuration 0
Name | canCom1_InitConfigD
Read only
[Enable FD
PE clock source Oscillator clock v
IMBs number |7 [ I
RxFIFO ID filters number 8 Rx FIFO Filters v
Use Rx FIFO O
RxFIFO transfer type Using interrupts
RxFIFO transfer DMA channel number |Channel 0
Operation Mode Normal v

IPaonad Size

FLEXCAN_PAYLOAD_SIZE 64 v I

Module clock

S0 MAz

Basic Advanced

: PE clock(40MHz)=

PE clock 40 MHz
Bitrate to time segments
Bitrate configuration
Item Propagation segment Phase segment 1 Phase segment2 Prescaler Division Factor Resync jump width  Bitrate [kbit/s] Sampling point [%]

itration Phase
Data Phase

4 1
1

87.5
90




Hands-on — CAN_FD: Modify - Application Code

(1) Sending data via CAN:

27

184 */

185~ int main(void)

186 {

187 uint32 t count = 0;

188  uint8 t Tx Buffer[64] = {0};]|

189 uint8 t TxNumber = 0;

64Bytes of data to be send

#elif defined CAN s
for(TxNumber=0;C TxNumber<64;) TxNumber++)
{

Tx_Buffer[TxNumber] = TxNumberﬂ

(Data: from O to 63)

The length of the data to be
send, the max length is 64 :

s

flexcan_data_info_t TXdatalInfo =

{
.data length = 64U,47
.msg_id_type = FLEXCAN_MSG_ID STD,
.enable_brs = true,
|.T¥d enable = true, |
.fd_padding = oU

¥s

h
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Hands-on — CAN_FD: Modify - Application Code

(2) Receiving data via CAN:

215 #ifdef CAN_RECEIVE

216 /* Set information about the data to be received NN EEEssEEEsssEEEsssEEEsssEEEsssEEEEssEEEsssEEEEssEEn
217 * - 1 byte in length

218 * - Standard message ID : The Iength Of the data tO be :
219 * - Bit rate switch enabled to use a different bitrate for the data segment : . . :
220 * - Flexible data rate enabled m— recelve, the Mmax Iength IS 64
221 * - Use zeros for FD padding
229 */, ...............................................................
223 flexcan_data_info_t RXdatalnfo =

224 {

225 I .data length = 64U, I

226 .msg_id_type = FLEXCAN_MSG_ID STD,

227 .enable_brs = true,

228 .fd_enable = true,

229 .fd_padding = eU

230 }s

/* Check the received message bayload x/
if(recvBuff.datalen =4 64) |<&==
{

count++;

}

28
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Hands-on — CAN_FD: Build and Debug | for(Txllunber=o; Taumber<sd; Txunberss)
Tx_Buffer[TxNumber] = TxNumber;
e TEST: i ia CAN_FD:
ST: Sending data via CAN_ The data of CAN to bg send :
1) Open the macro Of CAN_SEND’ Commented Out CAN_RECE'VE M esamssssssssssssssssssasssnnsnnnnnnnnnnnnnnnnnnnnggflannnnnnnnnnnnnns :
2) Connect the sending port with PEAK(The test tools we use) through the wire.
3) Debug the application.

=X PCAN-View

File CAN Edit Transmit View Trace Window Help

PR Rz XE0 011 Q2

_@_ (ECIAICOEuIeE @2 Trace *G* PCAN-USB Pro FD Bus Lr.d A Error Generator

1 CAN-ID Type Length Cycle Time

001h 64 000102 03 04 0506 07 08 09 OAOB OCODOE 0.4
OF101112131415161718 19 1A1B1C1D
1E 1F 20 21 22 23 24 25 26 27 28 29 2A 2B 2C
2D 2E 2F 30 31 32 33 343536 37 38 39 3A3B
3C3D3E 3F

Receiving the data from CANXx port of the board

Receive

a

Length Data Cycle Time Count Trigger Comment

64 03243123472837431865 []2 2226138 Time
82187374683240983214
79832789327573126573
61 56 41 36 58 13 64 87 61 38
46 87 12 36 48 71 32 64 87 62
318746 13 27 86 36 47 34 63
76 47 36 43

Transmit

29

& Connected to hardware PCAN-USB Pro FD, Channel 1 & | Bit rate: 500 kBit/s / 2 MBit/s | Status: OK Overruns: 0 | QXmtFull: 5659



Hands-on —CAN_FD: Build and Debug

« TEST: Receiving data via CAN :
1) Open the macro of CAN_RECEIVE, commented out CAN_SEND
2) Connect the receiving port with PEAK(The test tools we use) through the wire.

3) Debug the application.
) J PP Debug window

=X PCAN-View - O X
if(recvBuff.datalen == 64)

File CAN Edit Transmit View Trace Window Help {
Expression Type Value g
' g‘: Q‘ 6> (% o& [ﬁ g“ x E ‘ . II - ’ o Do } v (= recvBuff flexcan_msgbuff_t {o}
()= cs uint32_t 2182055716
B Receive/ Transmit [RCCERTEIE % PCAN-USB Pro FD Bus Load A Error Generator 9= msgld uint32_t 2
O CAN-ID Type Length Data Cycle Time Count #el f (= data uint8_t [64] 0x40006764
001h 64 00 01 02 03 04 05 06 07 08 09 0OA0B OCOD OE 04 16952 S 9= data[0 uint8_t 3'\003'
OF1011121314151617 1819 1A1B1C1D en ()= data[1] uintd_t 36'S

Q 1E 1F 20 21 22 23 24 25 26 27 28 29 2A2B 2C (9= data[2] uint8_t 49'1'

2 2D2E 2F 30313233 34353637 38393A3B #en (9= data[3] uint_t 35'¢

3 3C3D3E3F } el 9= data[4] uint8_t 71'G'

g ()= data[5] uint8_t 40

/*** Don" (9= data[6] uint8_t 55'7"
/¥¥*¥ RTOS ()= data[7] uint8_t 67'C'
e — #ifdef PE ()= data[8] uint8_t 24 \030'
] CAN-ID Type Length Dpae CycleTime  Count Trigger Comment PEX RTO 09+ data[9 uint8. t 101 ‘e
002h 64 03 24 31 23 47 28 37 43 18 65 2 2227425 Time #endi; [e—— s en TTAET N
821873746832409832 14 s C

= 79 83 27 89 32 75 73 12 65 73 - a < The data of CAN received >
7 61 56 41 36 58 13 64 87 61 38 . Name : "'?CVBUff .

2 46 87 12 36 48 71 32 64 87 62 . &4 Dashboard 52 Details:{cs = 21820855716, msgId = 2, data = "\@@3$1#G(7C\@30e\202\030sth2@

. 31 87 46 13 27 86 36 47 34 63 . gefeulif{...}

N7 36 43 » v Project Creation H:)c:r{r:la ’ § st
New 532DS Project Binary:{...}

ExSending the ID=2 of CAN_FD data by cycle to the boardg; e octalil- )

30



03.

Hands-on — ENETO+SPI




Hands-on — ENETO: Objective

- Features of ENETO module on MPC5748G

-How to set a pin as output/input with SDK

-How to configure the port of ENETO

-How to configure the SPI module to communicate with Switch(SJA1105)
-How to modify an existing SDK project with S32DS to suit this board
-Use CANO~CANY7 to send CAN message

32
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Hands-on — ENETO0: Resources
- Resources to be used:

-on-board user ENET ports

=
TXCLK_O
L Q -~ P14 PG1 O e A £2 I nno_rx_cLrfxc ne
Pld  PH2 - 2 Hz-¥| Mo, RS_DVRX_CTL  VDDIO_MIIO_1 | g7
- TXDO_0 X VDDIO_MIIO_2 [~Gg
- P14 PHI TR AR X VDDIO_MII03 |55
= P14 PHO LLEAR RS e MII_RXD1 VDDIO_MIl1_1 [57 1
—_ P14 PGI2 LI AL &2 Milo_RXD2 VDDIO_MIl1 2
o — P14 PGI3 RXCERT RE o2 = = B MIIQ_RXD3 VDDIO_MII1_3 |
& fm— P14 PA3 ROV 0 NN D2 | MIIO_TX_CLK/REF_CLK/TXC VDDIO_MII2_1 11 1
e P4 PFi5 = BRI g . As| MO_TX ENTE_CTL VDDIO_MIIZZ2 77 1
Cyfenmn RXDO_O s » X—A7| MIO_TX_ER VDDIO_MIIZ_3 [T
, P14 PA9 RXOT O EIAN] B1 | MIIO_TXD0 VDDIO_MI3_1 [~577 T
= Pla  PAB AR RITANNE &2{ Milo_TXD1 VDDIO_MIZ2 [R{T 1
g Pl1a PAT e AR 1] Mio_TxD2 VDDIO_MII3_3 g
> Pl PE13 —— NN IO TXD3 VDDIO_Miil4_tISGMII_VOD_PAY [jg—— 1
— e — _Mil4_2/SGMII_VDD_PHY |
G L] —— A I T RX._CLIIRXQ/DDIP_MIl4_¥SGMIVDD_PHY [0 1
P4 RXDV_1 RXER-T R AAL B3 MIIT_RX_DV/ICRS_DVHX_CT
P4 RXER! 4 pANLL A5 MINRXER s
A P4 RXDO_! e AN Be¥ MIl1_RXDO VDDIO_HOST
A P4 RXD11 XDz AN A2} Ml _RXD1 Ha
4 P4 RXDZ1 T R AA B3 MIIT_RXD2 VDDIO_CLO
o P4 RXD3_1 TXCTRT 19 o 22 5 > A7 MIITTRXD3
. P4 TXCLK_1 — R s ANE 57 MIl1_TX_CLK/REF_CLHTXC
—— % P4 TXEN_T > AR B2l oz AT0-| MINZTX ENTX_CTL
r 5[ e P4 TXER_1 TXOU-T BN B9 | MIN_TX_ER
| aweale P4 TXDO1 AL T AA A5 MIZTXDO
Boclal 8cST = & e P4 TXD11 e A BB | MII_TXD1
= =t P4 TXDZ 1 s BB NN A5 MI1_TXD2
- o 3 13 P4 TXD3_1 = RB25 o2 MII_TXD3
s RTTT e
.. fuee it « - R28 > AT1 ] MiI2_RX_CLK/RXC K2 1
0= 3343 L — P4 RXDV_2 RXERZ R o2 B10¥ Mz RX_DVICRS_DV/RX_CTU} OSC_IN
e, S= @ — E: ggs_zz RXDU-Z A73 Y| MIZRX_ER
= L ¥ = B o 22 MI2ZRXDO
e AW P4 RXD12 o2 AL :%l-' MIIZ_RXD1 u 2
{g) scov 2L ¥ i BR J AN 811 Mz RXxD2 osc_out
Cifed P4 RXD32 TXCTR = RS g2 5 = S Mz RXD3 GND
g P4 TXCLK2 0> e R AN £15] MI2ZTX_CLK/IREF_CLKITXC 251
an P4 TXEN_Z e T A MIZTX ENITX_CTL
h K P4 TXER2 e B3I pANE MIZ_TX_ER
3 P4 TXDO2 s AN 3| MI2TXD0
2 P4 TXD12 TXDZZ AL MIZ TXD1 s R4l o
‘ P4 TXD2 2 X037 DI NN 3| MI2_TXD2 SCK fF————aANN—
- P4 TXD32 = B0 o 22, MIZZTXD3 NG Ri2 o
H soi
H WIT3_RX_CLKIRXC pa R&S o
i RX_DVICRS_DV/RX_CTL spo F——————aAN—
é ER — e R48
g ¥ sSeNE aAN
P4 RXD13
P4 RXD23 :
P4 RXD3_3 _RXD3 )
P4  TXCLK 3 TXER—S B R MII3_TX_CLK/REF_CLK/TXC
P4 TXEN3 e ] A MIZ_TX ENITX_CTL I ™
P4 TXER_3 TXOU 3 CTEBANT] MI3_TX_ER TRST Moo FRame sk
P4 TXDO3 —giTe A MIZTXDO TOI BRI
P4 TXD1_3 TXDZ S T AN ] _TXD1 TCK f o Rasi —5iK
P4 TXDZ3 LS RET g AN Ei3 Mus_Txp2 S g AN K
P4 TXD33 B® o 22 =12 Mi3TXD3 TDO X
L it i\‘ L § 3 RXCLK_4 P10
e P4 RXCLK & RS o AN22 MIl4_RX_CLK/RXC -
’ : X RXOV T NiZ _RX_ A
e P4 RXDV_3 RS RE0 pAAZ 124 MIl4_RX DVICRS_DVIRX_CTUSGMI| voDA_pHy | VO Need JETAG
" P4 RXERA T REL pANEL N0 MIKRX_ER
e P4 RXDD_4 RXETST RE2 o2l 11| Ml RXDO'SGMI_RREF
oS P4 RXD14 S T MIK_RXDUSGMI_RXP
P4 RXDZ4 DT AR S B2 Mila_RXD2 PTP fo
e P4 RXD34 O RES p A2 N5 MIl4_RXDIISGMI_RXN ‘
e P4 TXCLK 4 3> 5 BES o ANZR. B Mil4_TX_CLK/REF_CLKITXC Ne RES
heanl P4 TXEN_4 e TXERT mwn BE | MIM_TX_ENITX_CTLISGMII_TXN PTP_CLK e — A
s P4 TXER4 Ty RES SANE 57| MIl_TX ER H
e P4 TXDO 4 L BI0 o2 R7{ Mila_TXBO CLK_OUT X
e P4 TXD1_4 TXOZ X S AN Pg | MIl4_TXD1 — - RT3
P4 TXDZ 4 - AN N&-| MIld_TXD2/SG! RET p———AN—
P4_DQ3s R a2 MIIS_DXOISGMIVODA PHY

SJAT105QEL




Hands-on — ENETO: ENET-Theory

- The core implements a dual-speed 10/100-
Mbit/s Ethernet MAC compliant with the

|IEEE802.3-2002 standard. The MAC layer . upMA | TOEfunctions s

provides compatibility with half- or fullduplex C RX splitter AX control

10/100-Mbit/s Ethernet LANSs. 258 _| | | pertormance < =28

o %‘ f:’ | optimization __ E § §§

. The MAC operation is fully programmable and | eyatem | e Lo )

can be used in Network Interface Card(NIC), | |bus VF ¥

bridging, or switching applications. The core X arbiter | | ¥ contra

implements the remote network monitoring =53 | | Tcemp o Sz

(RMON) counters according to IETF RFC2819. 255 ot B imizaton 1 1
- The programmable Ethernet MAC with IEEE  Remdwn L v e .

1588 integrates a standard IEEE 802.3 Ethernet Confiauration MDIO 23

MAC with a time-stamping module. The IEEE Statitics master [T % 95

1588 standard provides accurate clock n 5=

synchronization for distributed control nodes for Y

Register interface

industrial automation applications.

h
P
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Hands-on — ENETO: SPI-Theory

* Full-duplex, three-wire synchronous transfers

* Master mode

» Slave mode

 Data streaming operation in Slave mode with continuous slave selection

» Buffered transmit operation using the transmit first in first out (TX FIFO) with depth
of 4 entries

» Support for 8/16-bit accesses to the PUSH TX FIFO Register Data Field

» Buffered receive operation using the receive FIFO (RX FIFO) with depth of 4 entries
» Asynchronous clocking scheme for Register and Protocol Interfaces

« TX and RX FIFOs can be disabled individually for low-latency updates to SPI queues

* Visibility into TX and RX FIFOs for ease of debugging
6 peripheral chip selects (PCSes), expandable to 64 with external demultiplexer

» Deglitching support for up to 32 peripheral chip selects (PCSes) with external demultiplexer

35
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Hands-on — ENETO0: Lab Preview

PC terminal

C:\>ping 192. 168. 1. 19
Gateway Board ‘
192. 168
m 192, 1

from 192.1
from 192.
from 192.

it

MediaConverter_TJA1100

RJ45 | 3

S
w

.
1OOBase-T,

dautbua

RIIUYII)

36 R

RJ45 <----> 100BASE-T1




Hands-on — ENETO: Import Example Project

- Import ‘enet_ping’ example provided with the SDK:

- File->New->New S32DS Project from Example
- Select: Iwip_mpc5748g from MPC57xxRTM SDK v1.0.0 Example Projects

New

Import...
Export...

Refresh

Flash from file...

F5

37

B,

Project...

New S32DS Project Alt+B, N
C Project

$32DS Project from Example

B [

1

L

C++ Projf caopg Project from Example i

Example...

Other... Ctrl+N

=

Create 532DS Project from Example.

Create S32DS Project from Example

Project name: | |wip_mpc5744p

| Iwip

Example:

(= MPC57xx BETA SDK v0.9.0 Example Projects

v IL'» MPC57x¢ RTM SDK v1.0.0 Example Projects I

v (= MPC5748G
v (= demo_apps
= Iwip_mpc5748g
= usb_cdc_lwip_mpc5748g
v (= MPC5744P
v (= demo_apps
= Iwip_mpc5744p I
v (= S53ZRx/x EAR SDK'VU.8.3 Example Projects
v (= S32R274
v (= demo_apps
= Iwip_s32r274

@

=/

Description:

This is a simple application created to show the usage of IwIP.
The example documentation can be found in the S32 SDK
documentation at Examples and Demos section.
(<SDK_PATH>/doc/Start_Here.html)

h
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Hands-on — ENETO: Modify

- The example of flexcan_mpc5748g project is suit to DEVKIT
- How to modify?

: 1.Peripheral Power Supply

: 2.SWITCH configuration(Through SPI)
: 3.ENET configuration

: 4.Lwip middleware configuration

: 5.Application code
38 e e e e e e e e :
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Hands-on — ENETO: Modify-Peripheral Power Supply

- Enable the peripheral power supply

- Open ‘pin_mux’ component in ‘Component Inspector’ to configure pin routing
- SIUL2 tab -> GPIO 60 (61) > select the pin (one option) + direction output

’% Component Inspector - pin_mux 3
Routing “._Functional Properties| Methods | Settings

Pin Filter

Yl ]

View Mode Options
O Collapsed @) Pins [[]Show Only Configurable Signals

Pad Configuration

Pin Pin Name User Pin/Signal Name Selected Function

77 PD[0] PD[0] More functions assigned
78 PD[1] PD[1] More functions assigned
79 PD[2] PD[2] More functions assigned
80 PD[3] PD[3] More functions assigned
81 PD[4] PD[4] More functions assigned
82 PD[5] PD[5] More functions assigned
83 PD[6] PD[6] More functions assigned
84 PD[7] PD[7] More functions assigned
87 PD[8] PD[8] More functions assigned
94 PD[9] PD[9] none

95 PD[10] PD[10] none

100 PD[12] PD[12] SIUL2/gpio/60

102 PD[13] PD[13] SIUL2/gpio/61

104 PD[14] PD[14] none

106 PD[15] PD[15] none

100 | 510
102
104 | PD13

P10 ON-OFF-CAN
P10 ON-OFF-ETH

% Component Inspector - pin_mux 3 Basic Advanced

Routing ._Functional Properties | Methods | Settings

Generate Report
HTML Report

View Mode Options
® Collapsed  OPins [ Show Only Configurable Signals

CAN| CMP| DCI|© DSPI|® ENET | FCCU M FlexRay '~ HSM | 12C| LINFlexD | MLB | Platform | ™ PowerAndGround | SAI| SIUL2 ™ SPI| SSCM M USB| WKPU| eMIOS| >

Signals Pin/Signal Selection Direction Selected Pin/Signal Name e
GPIO 39 No pin routed No pin routed
GPIO 40 No pin routed No pin routed
GPIO 41 No pin routed No pin routed
GPIO 42 No pin routed No pin routed
GPIO 43 PC[11] Input PC[11]
GPIO 44 No pin routed No pin routed
GPIO 45 No pin routed No pin routed
GPIO 46 No pin routed No pin routed
GPIQ 47 No pin routed. No pin routed.
GPIO 60 PD[12] Output PD[12]
GPIO 61 PD[13] Output PD[13]
GPIO 6 No pin routed No pin routed
T T No pin routed No pin routed
PE[O] Input PE[0]

Nan nin routed No nin routed

Selected Function(s) In

ADC_0/adc_s/4 O
DSPI_0/cs5/5

ENET_1/enet_tmr/1 O
HSM/do/0

SIUL2/gpio/60 |
eMIOS_0/emios_0_24_x/24 O
eMIOS_0/emios_0_24 x_in/24 []

void Peripheral_Power_Supply_Init(void)
{
PINS_DRV_Wr‘itePin(PTD, 12, 1);
PINS_DRV_Wr*itePin(PTD, 13, 1);

Done



Hands-on — ENETO0: SWITCH configuration
(1) Add spi_pal component

- From ‘Components Library’ view, double-click ‘spi_pal’ component to add it the project

%5. Components - lwip_mpc5748g &3 - & Y= 08
v (= Generator_Configurations
#h MPC5748G_176

v (= 0OSs
% Components Library 3 08| FreeRTOS:FreeRTOS
- . . . v (= Processors
Alphabetical . Categories | Processors | Board Configurations

4P Cpu:MPC5748G_176
Y [spi Al repositories ‘ v (= Components
(= Referenced_Components
Component Component Repository Ji# pin_mux:PinSettings
dspi SDK_MPC574x_06 % tepip_middleware:tcpip
éﬁ] SDK_MPC574x_06

I %3 spil:spi_pal I

40
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Hands-on — ENETO0: SWITCH configuration
2) The port of SPI configuration

- In ‘pin_mux’ component —> Routing(Collapsed)- select ‘SPI’

-Configuration the ports according to the schematic.

% *Component Inspector - pin_mux £3

Routing

View Mode
® Collapsed O Pins

ADC| CAN| CMP| DCI

Signals
Chip Select Output 1
Chip Select Output 2
Serial Clock Output
Serial Data Input
Serial Data Output
Slave Select Input

v SPI_3
Chip Select Output 0
Chip Select Output 1
Serial Clock Output
Serial Data Input
Serial Data Output
Slave Select Input

v SPIL4
Chip Select Output 0
Serial Clock Output
Serial Data Input
Serial Data Output
Slave Select Input

Options

Functional Properties | Methods | Settings

[] Show Only Configurable Signals

ENET | FCCU M FlexRay =~ HSM | 12C | LINFlexD | MLB | Platform | ™ PowerAndGround

Pin/Signal Selection Direction
No pin routed s
No pin routed
No pin routed
No pin routed
No pin routed
No pin routed

No pin routed

No pin routed
No pin routed
No pin routed

Output
Output

No pin routed

Wutomatic enabled - there is no user requirement for configuration. The value was selected automatically based on
register configuration specified by other properties or based on after reset value.

Serial Data Input.

No pin routed
No pin routed
No pin routed
No pin routed
No pin routed

No pin routed

Basic Advanced @ (O

Generate Report

Selected Pin/Signal Name

SPI_S

Chip Select Output 0
Serial Clock Output
Serial Data Input
Serial Data Output
Slave Select Input

PF[7]

PF[6)

PF([5] PF[5]

PF[4] PF[4]
No pin routed

HTML Report

SAl SIUL SSCM|® USB|  WKPU| eMIOS| M uSDHC

~

o
R41 S $BM2_SCLK
scK P5 N 0 SPIS - < PF6 P14
N5 R42 o She_souT
sol ‘ PF4 P14 gp15|with Processor
R45 o W 4 14 oSS r
P4 SPR_SIN
DV/RX_CTL sSDO > 0 M_ “’ PF5 P14
. R48 SP2_Cso
N AN = < PE7 P14
3V3_SW,
CLKITXC
L /
TRST Hm . - RA22 e 5.1K
TDI
N1 R42, 5.1K
Iﬁg P2 51K A Vv
N3 GND
TDO
DV/RX_CTL/SGMII_VDDA_PHY Need JETAG for Debug
RREF
RXP
RXN PTP for processor monitor
CLKITXC R68 T_Monitor
TL/SGMII_T! PTP_CLK N4 0 0 = >> PH11 P14
H1
CLK_OuT —X
| P3 R73 o
RST ¢ ® Sswitch-RSTx P18

P
VDDA_PHY

SJA1T105QEL

h
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Hands-on — ENETO0: SWITCH configuration

(3) SPI component configuration

’% Component Inspector - spil £3

Properties “._Methods

Component name
Device

Component version
SPI configuration read-only

Master configurations

Master main configuration  f™T§

# Configuration

0

Name

spil_MasterCon

>>

42

Baud rate
1000000

Slave configurations | Shared components

Basic Advanced @ {0 v = g

SS

—

Clock polarity | )Transfer type RXDMA channel

SS polarity Bit order Bits/frame

MSB first 8

Phase
Active low

Read on second edge || Active high Interrupts No DMA

6.3 SPl interface

The SJA1105 provides an SPI bus slave as the host control interface. The host can
control’con?lgure the SJA1105 by accessing the configuration address space and the
programming add .

ndard as defined in the SPI Block Guide from Motorola (Ref. 7). The in
in SPI Transfer mode 1 (CPOL = 0, CPHA = 1).

34

SS_N . ‘ /_

SDI 31 30 29 (: 1 0 31 30 29 1 0 (:
iz

&)

SDO Hiz S 30 29 C 1 0 31 30 29 C :) 1

N e

loi 0] M
s

(32 bits aaa-016407

y
A



Hands-on — ENETO0: SWITCH configuration
4) Configure SWITCH's data structure

We have a tool for configuring SWITCH called sja77105 tools (The version of this tool will be

updated aperiodically, please contact FAE to get the latest version of the tool).
You can refer to the sample demo(The project of ENETO MPC5748G) we provided. And copy the

SwitchConfigure.c file to your project without any modification.

.c] main.c l.g] SwitchConfigure.c &3 [ dspi_driver.h

Lﬁ'ENETOJ;anc574Bg:DebungAh1 f*#ggﬂ
Includes 8
1 Debug_Configurations
(2 Documentation
(2 Generated_Code
(=} Project_Settings
& SDK
| v 22 Sources |

#if 1

6 static uint8
17 #endif

(= arch 20 #if ©
N X 21 static uint8_t configBurst@_0O[65%4] =
LC} main.c 22 static uint8_t configBurst@_1[65%4] =
— B - 23 static uint8_t configBurst@_2[65%4] =
I l.c| SwitchConfigure.c I 24 static uint8_t configBurst® _3[29%4] =
l_j tcpiptest.c 2o [—
Yebug_FLASH 27 /* Configure CFG_PAD_MII®_RX[CLK_IPUD]

31 static const
32 static const
33 static const
static const
static const

static const

43

13 static uint8_
14 static uint8_
15 static uint8_
_t configBurst@_3[29%4]

28 uint8_t tmp[8]

|.¢] dspi_driver.c

onfigure.c[]
de "Cpu.h"
clude "device_registers.h"

uint8_t r_data[65*%4] = {0};
/* General Config */

t configBurst®_O[65%4]
t configBurst®_1[65%4]
t configBurst@_2[65%4]

19 /* Snap Topology */

30 //MII 100M clock for port® (PHY)

uint8_t port@_idive[] =

//MII clock for portl (MAC)
uint8_t portl_idivl[] =

{0x80,0x20,0x00,0x00,
{0x80,0x20,0x04,0x00,
{0x80,0x20,0x08,0x00,
{0x80,0x20,0x0C,0x00,

{0x80,0x20,0x00,0x00,
{0x80,0x20,0x04 ,0x00,
{0x80,0x20,0x08,0x00,
{0x80,0x20,0x0C, 0x00,

OxAE,0x00,0x03,0x0E,
OxOF ,0xFF ,0xFF ,0xFF,
0x00,0x00,0x00,0x00,
0x80,0x00,0x00,0x00,

OxAE,0x00,08x03, 8x0EU,
OxOF ,0xFF ,8xFF ,0xFFU,
0x00,0x00,0x00,0x00U,
0x80,0x00,8x00,0x00U,

Pull down MII®_RX_ER */
= {0x01|0x80,0x00,0x80,0x10,0x02,0x02,0x03,0x12} ;

0x05,0x00,0x00,0x0
OxFE,OxFB,0x00,0x0
0xC0,0x04,0xA6,0x0
0x0D, 8xFO,Bx3F ,0xF

0x05,0x00,0x00,0x
OxFE,OxFB,0x00,0x
0x89, OxAE,0x0B, 0x
0x0D, 0xFO,0x3F,0x

{0x01|0x80,0x00,0x00,0xbo,0x0a, 0x00,0x00,0x00} ;
uint8_t port@_mii_tx_clk[] = {0x01|0x80,0x00,0x01,0x30,0x11,0x00,0x08,0x00};
uint8_t port@_mii_rx_clk[] = {0x01|0x80,0x00,0x01,0x40,0x01,0x00,0x08,0x00};
uint8_t port@_ext_tx_clk[] = {@x01|0x80,0x00,0x01,0x70,0x11,0x00,0x08,0x00};
uint8_t port@_ext_rx_clk[] = {0x01|0x80,0x00,0x01,0x80,0x11,0x00,0x08,0x00};

{0x01|0x80,0x00,0x00,0xCcO,0x0a,0x00,0x00,0x01};

h
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Hands-on — ENETO: ENET configuration

- In ‘pin_mux’ component —> Routing(Collapsed)- select ‘ENET’

44

-Configuration the ports according to the schematic.

&% Component Inspector - pin_mux 3
Routing “._Functional Properties | Methods | Settings

View Mode Options
@® Collapsed OPins ] Show Only Configurable Signals

ADC| CAN| CMP| DCI| |~ DSP§i ENET|| FCCU M FlexRay| HSM M |2C

Signals

v ENET_O
ENET Timer 0
ENET Timer 1
ENETO Collision
ENETO Carrier Sense
ENETO MII Receive Clock
ENET MII Receive Data 2
ENET MII Receive Data 3
ENET MII Transmit Data 2
ENET MII Transmit Data 3
ENETO MII Transmit Error
ENETO RMII Management Data Clock
ENETO RMII Management Data Input/Outpu
ENETO RMII Receive Data 0
ENETO RMII Receive Data 1
ENETO RMII Receive Data Valid
ENETO RMII Receive Error
ENETO RMII Transmit Clock
ENETO RMII Transmit Data 0
ENETO RMII Transmit Data 1

ENETO RMII Transmit Enable

Pin/Signal Selection

LINFlexD

No pin routed
No pin routed
PA[10]
PE[12]
PA[3]
PA[7]
PE[13]
PG[12]
PG[13]
PH[3]
PG[0]
PF[14]
PA[9]
PA[8]
PF[15]
PA[11]
PG[1]
PH[1]
PHI[0]
PH[2]

MLB | © Platform | ™ PowerAndGround

Direction

nput_C

Input
Input

Input

Input

Basic Advanced

SSCM | W USB| WKPL

Selected Pin/Signal I

PA[10]
PE[12]
PA[3]
PA[7]
PE[13]
PG[12]
PG[13]
PHI3]
PGIO]
PF[14]
PA[9]
PA[8]
PF[15]
PA[11]
PG[1]
PHI1]
PHIO]
PHI2]

h
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Hands-on — ENETO: Iwip middleware configuration

% Component Inspector - tcpip_middleware &3

*Component Inspector - tcpip_middleware 2 LN R
» P P pip_mi Properties _Methods |

G- Components - lwip_mpc5748g 3¢ =% 8 p’OPe’ti; -,Method; Component name | y_middleware |
v (= Generator_Configurations .
Q MPC5748G_176 Component name |tcpip middleware IwlP versnon. 2.0.2
v (= 0Ss IwlIP version 2.0.2 wolfSSL version . "3.12.0"
g_Bj FreeRTOS:FreeRTOS wolfSSL version "3.12.0" Component version S32_SDK_C55
v (= Processors Component version 532 SDK_C35 ‘General \‘vData Link ﬁ] .jransporé" Applications"[ M
@ CpuMPC57436_176 ‘General Jb ata Link [_IP Network | Transport| Ap

Internet Protocol version 4 (IPv4)
(= Referenced_Components MAC Address: |22:33:44:55:66:77 | Automatic IPv4 Address Configuration

pin_mux:PinSettings Media-Independent Interface (MIl) DHCP O
tcpip_middlewareitcpip | AUTOIP 0
i Spl1.5pl pal MIl Mode: | MII v I

v (= Components

MIl Speed: | 100 DHCP->AUTOIP tries
peed: v

- Manual IPv4 Address Configuration
Address Resolution Protocol (ARP)

192.168.1.19
v4 Subnet Mask 255.255.255.0

ARP Table Size |10 |

ARP Queueing >>
IPv4 Default Gateway |192.168.1.1|
“IPv4 extensions
. . [JIP Forward
Define it by yourself [11P Reassembly
IP Frag

Internet Control Message Protocol (ICMP)

ICMP_TTL {255 |

Internet Group Management Protocol (IGMP)
Internet Protocol version 6 (IPv6)




Hands-on — ENETO: Application Code

(1) Peripheral Power Supply:
- {Project Name} -> Source -> main.c

1-int main(void)

{

#ifdef PEX_RTOS_INIT

PEX_RTOS_INIT(); /* Initialization of the selected
#endif
/***% End of Processor Expert internal initialization.

/* Write your code here */
/* Initialize and configure clocks
P _

*/

see clock manager component for details

CLOCK_SYS_UpdateConfiguration(@U, CLOCK MANAGER_POLICY AGREEMENT);

= /* Initialize pins
¥

‘»‘F/’
PINS DRV_Init(NUM_OF_CONFIGURED_PINS, g_pj

- See PinSettings component for more info

ux_InitConfigArr);

IPeriphePal_PoweP_Supply_Init();

VB WN = O W

start_example();

46

CLOCK_SYS_Init(g_clockManConfigsArr, CLOCK_MANAGER_CONFIG_CNT, g_clockMan

/***% Processor Expert internal initialization. DON'T REMOVE THIS CODE!!!

RT
1502 /*
151 * Peripheral Power Supply

152 */
' void Peripheral_Power_Supply_Init(void)

{
155 PINS_DRV_WritePin(PTD, 12, 1);
156 PINS_DRV_WritePin(PTD, 13, 1);

b o

VR



Hands-on — ENETO: Application Code

(2) Modify the configuration of SPI to adaptation SJA1105:
- {Project Name} -> SDK -> platform -> pal -> spi -> src -> spi_pal.c

Note:
If you have a patched after update the SDK, you can ignore this modification

sEEEEEEEEEEE R
(AR RN RN NN NN NL)

Add macro definition

#if (defined ( SPI_OVER_DSPI ) ) » I Properties for lwip_mpc5748g l [m] X

if ((instance->instType == SPI_INST_TYPE _SPI) || (instance->instType == type filter to Settings .

{ . . . . Re?ource Configuration: |Debug_FLASH [ Active ] ~| | Manage Configurations...| A
uint32_t inst = GetDspiIndex(instance); Builders

Build Variables

Environment Build Artifact [ Binary Parsers @ Error Parsers

dspi_master_config_t dspiConfig; ® Tool Settings & Build Steps

dspiConfig.bitsPerSec = config->baudRate; % (3 Cross Settings [[]Do not search system directories (-nostdinc)

- - . . . | Settings |
dspiConfig.bitcount = config->frameSize; e Editor r,mwl [ Preprocess only (-E)

. . . . 5 Standard 532DS C Compil - T x
dspiConfig.clkPhase = (dspi_clock_phase_t)config->clockPhase; C/C++ General - = Defined symbols (-D) aa 8
dspiConfig.clkPolarity = (dspi_polarity t)config->clockPolarity; EmbSys Register View (5 Preprocessor START_FROM_FLASH
dspiConfi i sC1kConti e Processor Expert GATEWAY_BOARD!

spitonTtig.1s ontinuous = Talse; proi  Ontimizat GATEWAY_BOARD_ENETO
Run/Debug Settings & Yptimization USING_OS_FREERTOS
.............................. SDKs (2 Debugging CPU_MPC57486G
: #ifdef GAT EWAY BOARD Jmmms Task Tags (2 Wamnings TURN_ON_CPUO
.............................. =
dSplCOﬂflg COﬂtanOUSPCS - tr‘ue; Validation (2 Miscellaneous 4 DEV_ERROR_DETECT
v ) Standard 532DS C Linker
#else L\ﬁ General
dspiContig.continuousPCS = talse; (£ Libraries
- (% Miscellaneous
=
I #endif I (23 Shared Library Settings
(2 Link Order
dspiConfig.lsbFirst = config->bitOrder; v 1§ Standard S3205 Assembler
&E General
(22 Preprocessor
2 Symbols

Explanation:

The default configuration of SPI's CS pin cannot be maintained until the delivery is completed when the send function
47 ( SPI_MasterTransferBlocking() ) is called. In order to match the SWITCH, you need to configure the
dspiConfig.continuousPCS = true

h
P



Hands-on — ENETO: Application Code
(3) Add the initialization function of the SWITCH:

- {Project Name} -> SDK -> middleware -> tcpip -> tcpip_stack -> demo -> test.c

509- static void mainLoopTask(void* pvParameters)

510 1 Add macro definition

Properties for lwip_mpc5748g

511 (void)pvParameters;

512 type filter text Settings H v v v
513 /* initialize 1wIP stack, network interfaces and applications */ ;Zi&:ﬁe Configuration: |Debug FLASH [ Active] ~ | | Manage Configurations...| ,
514 #if INO_SYS v C/C++ Build

Build Variables

515 err_t err > Environment &) Tool Settings & Build Steps Build Artifact o) Binary Parsers € Error Parsers
516 Sys_sem_t init_sem; Lo_in (2 Cross Settings [[]Do not search system directories (-nostdinc)
7 Sziles Edi ﬁ’—’ Target Processor O Preprocess only (-E)
TEEEEEsEsEsEEEEEEsEEEEEEEEsEssEEEEEsEEaa GerChaln Editor v ¥ Standard $32DS C Compiler Defined symboks (0] a8 9 o
185 #ifdef GATEWAY BOARD ENETO ™= C/C++ Genea ondrd® ined s CEEE
_'IlIllIllIllIllIlll:lll“lllll‘ll“llllllll EmbSysRegisterView ’%
19 SWITCH_Init_Config(); [STARTFROMFLASH |
9 L - s ATEWA
20 : Project References %’ ATEWAY, D_ENETO
20 #endif Run/Debug Settings Li_ Optlmlz.atlon USING_ 05 FREERTOS
2 SDKs (=2 Debugging CPU_MPC57486G
- R Task T, (2 Warnings TURN_ON_CPUO
522 err = sys _sem _new(&init_sem, 0); ook Togs (% Miscellaneous DEV_ERROR_DETECT
alidation .
N - - . s
523 LWIP_ASSERT("failed to create init_sem", err == (err_t)ERR _OK); ve® anlerd S5205 € Linker
. &
524 LWIP_UNUSED_ARG(EY‘P) H (2 Libraries
cAc rmln 2mlifbmer 2alr feemz N0 o~ (2 Miscellaneous

h
P
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Hands-on — ENETO: Application Code

(4) Add client application for lwip_tcp

49

- You can refer to the sample demo(The project of ENETO MPC5748G) we provided. And
copy the tcpiptest.c file to your project without any modification.

- Add clicent application call function under the test.c file
- {Project Name} -> SDK -> middleware -> tcpip -> tcpip_stack -> demo -> test.c

O O WO
> W N =

0

0
)]

/* This function initializes applications

* Implements apps_init Activity

*/'
“static void
apps_init(void)

O O
s

W oW W W ww W ww
O \ O
[V

O
Lo

#1fdef GATEWAY_BOARD .=

I Properties for lwip_mpc5748g l

type filter text

Resource
Builders
Build Variables
Environment
Logging
Tool Chain Editor
C/C++ General

Emhas Reaister View

Settings
Configuration: |Debug_FLASH [ Active ]

& Tool Settings & Build Steps

v ([£5 ENETO_MPC5748G: Debug_FLASH
f;b Binaries
[ Includes
(2 Debug_Configurations
(2 Debug_FLASH
(2 Documentation
(2 Generated_Code
(2 Project_Settings
2 SDK
(2 Sources
= arch
[ main.c
[€] SwitchConfigure.c
| g tcpiptestc |

é[iw,F

~ | | Manage Configurations...

Build Artifact [ai) Binary Parsers € Error Parsers

(2 Cross Settings
(5 Target Processor
F 18y Standard S32DS C Compilerl

X

tcplptest_lnlt(),
#endif

400
401
402

AND

#if LWIP_DNS_APP && LWIP_
/* wait until the netif is up (for dhcp,

LNTR T B

mvem +3mnanndtfCANN A~ 4

DNS

autoip or

D

Processor Expert
Project References
Run/Debug Settings
SDKs

Task Tags
Validation

22 Includes

(2 Optimization

\’ Debugging

p_§§ Warnings

'L\E Miscellaneous

Standard 532DS C Linker

(2 General

(3 Libraries

LSZ’ Miscellaneous

(2 Shared Library Settings

@E Link Order

v & Standard S32DS Assembler
(% General

<
&

(% Preprocessor

(2 Symbols

[]Do not search system directories (-nostdinc)

O Preprocess only (-E)
Defined symbols (-D) & 5 8 &
START_FROM_FLASH
GATEWAY BOARD

GATEWAY_BOARD_ENETO
USING_OS_FREERTOS
CPU_MPC5748G
TURN_ON_CPUO
DEV_ERROR_DETECT

h
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Hands-on — ENETO: Build and Debug

- Click the ‘build project’ button — make sure there are no compilation errors

oblems Tasks EConsole 2 Properties g4 Debugger Console Call Hierarch
CDT Build Console [lwip_mpc5748g]

workspaceS32DS.Power2017.R1 - C/C++ - wip_mpc57489/SDK/m 11:83:34 **** Incremental Build of configuration Debug FLASH for project lwip mpc5748g ***

File Edit Source Refactor MNavigate Search Project Run make -j4 all
~ A - C oAt e —_ Executing target #150@ lwip_mpc5748g.siz
I~ | AR | TN ¥ SRR Invoking: Standard S32DS Print Size
~ S powerpc-eabivle-size --format=berkeley lwip_mpc5748g.elf
text data bss dec hex filename

133274 8164 104836 246274  3c202 lwip_mpc5748g.elf
Finished building: lwip_mpc5748g.siz

11:83:37 Build Finished (tock 3s5.545ms)

- Select the correct debug configuration and interface to debug the application

* Debug Configurations

Create, manage, and run configurations

EJo-@-i® v -iwiEmis-

2| B - Name: |lwi i
- i N E p_mpc5748g_debug_flash_pemicro
[c] 1CAN_MPC5748G_debug_flash_pemicro : - (v : : : : :
type filter text [£) Main [ %5 Debugger = Startup % Source| [£] Common @5 0S Awareness
C/C++ Application PEMicro Intedface Settings
Debug As > =] C/cs jcati
g ¢/C++ Remote Application Interface: | | USB Multilink, USB Multilink FX, Embedded OSBDM/OSITAG - USB Port
. GDB Hardware Debugging
Debug Conﬁguratlons... v GDB PEMicro Interface Debugging Port: USB1 - Multilink Universal Rev C (PEMOOFC84) v
- - [€] CAN_FD_MPC5748G_debug_flash_pemicro .
Organize Favorites... [S] CAN_FD_MPC5748G_debug_ram_pemicro ||| Device Name: [MPC57456 v Core: 2 v
E CAN_MPC5748G_debug_flash_pemicro Specify IP Specify Network Card IP

CAN_MPC5748G_debug_ram_pemicro

[€] ENET0_o_mpc5748g_debug_flash_pemicro Additional Options

ENET0_o_mpc5748g_debug_ram_pemicro
| . Iwip, m!c574-8= debug flash_pemicro |

[C] wip_mpc5748g_debug_ram_pemicro Hardware Interface Power Control (Voltage --> Power-Out Jack)

50 i tau:c: Gr:‘:'l":{ACBZ Deb [JProvide power to target Regulator Output Voltage Power Down Delay | 250
/A Lauterbac ebugger

Advanced Options

h
P
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Hands-on — ENETO: Build and Debug
TEST: Ping the board from PC:

PC terminal

C:\>ping 192. 168. 1. 19

Gateway Board

.1.19 wit
168. 1. 19:

1. 19:

1. 19:

MediaConverter_TJA1100

utbua

RIIUYII)

RJA5

2
&
-
1OOBase-Ti

RJ45 <----> 100BASE-T1

h -
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Hands-on — ENETO: Build and Debug

TEST: LWIP_tcp Client:

Gateway Board

P

(2) FiE N iwHt

192168.1.22 v

(3) FMENKO
- Em—

1234

BERGE
I~ e i¥. .
~
v SrketiE
e el 2o
[ UEREERT
{27740R  FiREU
RERRE
[~ BRXAHHER.
I~ BahReEpthfs
-
I 7ol ki
[~ KEE/EMA 1000 ms
YA FREA
Lo P

ive from 192.168.1.19 :49153]) :
[2018-11-13 11:31:14:657 ) http://www. cmsoft. cn QQ: 10865600
[2018-11-13 11:31:27:319] http://www. cmsoft. en
RQ: 1086560034123543543524652465645642643543
[2018-11-13 11:31:33:023] http://www. cmsoft. en
RQ: 1086560034123543543524652465645642643543
[2018-11-13 11:31:33:711) http: //www. cmsoft. on
RQ: 1086560034123543543524652465645642643543
[2018-11-13 11:31:34:492) http://www. cmsoft. on
RQ: 1086560034123543543524652465645642643543
[2018-11-13 11:31:34:977) http: //www. cmsoft. on
RQ: 1086560034123543543524652465645642643543

B I ALl Connections

=

)

TX:352

http: //www. cmsoft. on QQ:1086560034123543543524652465645642643543

RX:3066

Bfots|

Port1~port4

59
60

memset(&server addr, 0, sizeof(server addr));

TCP
Server ip:192.168.1.22

pserver_addr.sin_family = AF_INET;
server_addr.sin_addr.s_addr = inet_addr("192.168.1.22");

server _addr.sin port = PP _HTONS(PORT);

Port :1234

server_addr.sin_len = sizeof(server_addr);

ret= lwip_connect(socket_fd, (struct sockaddr*)&server_addr, sizeof(struct sockaddr));
if(ret != ERR_OK)

{

v while(1);
h

for(; ;)

{

ret = lwip_read(socket_fd, ReceiveBuff, sizeof(ReceiveBuff))I
it(ret == -1)

{

lwip_close(socket_fd);
break;

}

ret = lwip_send(socket_fd, ReceiveBuff, sizeof(ReceiveBuff)-1, 6);|

lwip_close(socket_fd);
break;

}
MediaConverter_TJA1100

RIIUYIA)

RJ45 <-—-> 100BASE-T1



04.

Hands-on — ENET1




Hands-on — ENET1: Objective

- ENET1 is configured similarly to ENETO.
- Unlike the previous section, the Phy(DP83848)for MCA1 directly connected.

- Please refer to section 3 if there is anything unclear
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Hands-on — ENET1: Resources
- Resources to be used:

-on-board user ENET1 ports

+
5 g bl b R343 10K
4 P21 DelP-Enable ) VAN o - 1 >> DolP_Enable MCU P14
; . =—ca67
i i ! All Ethernet Signals R;“ 522‘3“ 0.1UF
= a : 4 15K
= " . are in power domain WIs2 4 3v3 s2
= . b VDD_HV_B M
GND 1
; The Ethernet
i interface only
supports 3.3V
- 3 operation. All I/O cao
signals must be 3.3V.
= If VDD HVA is set to ! ” " MIT Clock)
S 5V, EtRernet MCU pads L
g | must be left as - O 2smiz
. tri-state with no &ND :l— RTZ e ; -
= pullups. 34
cat =3 §§ 53
- 25
. QQ 25MHZ_OUT
i P15 PI3 i e NA e £ | 1xo3_snimooe .
‘ Pl PAlD oA e S 151 o1 Tow [
. + ) (TXDO, 3
: o o eavE ittt — G
P4 PE2 {—PELZ LAV _— TXex ROP [He—
r cpeasiec i3
RDN
3 Pi4 PBE PBE RB1 50 +MIT)  RXD3 45 | D3 PHYADS
= PB7 RB3 50 SMIT)  RXD2 a5 1§
= P14 PB7 RXDZ_PHYAD2
o E PD9 RE4 ) SMIL RXD1 a4 | 2,
== P14 PD9 PO10 RES5 50 TMIT RXD0 3| RXD1_PHYADLEDACTCOL_ANEN
s P14 PD10 B = I RXDV 35| RXDO_P! LEDLINK_ANO
2 (13131 - Pi4  PBS rom ODE LEDSPEED_AN1
= 2333334 R_MDIXEN 23
=1 COL_PHYADO PFBOUT
2 CRSICRS_DV/ILED_CFG 18
3 b RXCLK PFBIN1 fF37
H oo L4 O PFBIN2
i - = O MDC
é o2 MDIO
2 s JJ
Q ET 24 i
PWRDN_INT, RBIAS 0——
$48 s i - 10) 0] D PONPEON sNowe
‘ ‘ - P 899 gggse |
: pizaee R 298 2ezee ‘

GND

P15 PIH1 > Pl11__DolP-Rasat

PN

R81 0  Reset Control:
- Reset from GPIO. Allows MCU to reset PHY as well as hold PHY in reset
while reset config data can be driven onto pins to change mode etc.

» i X ¢ LY



Hands-on — ENET1: Modify-Peripheral Power Supply

- Enable the peripheral power supply

- Open ‘pin_mux’ component in ‘Component Inspector’ to configure pin routing
- SIUL2 tab -> GPIO 60 (61) > select the pin (one option) + direction output

’% Component Inspector - pin_mux 3 %)y Component Inspector - pin_mux &3

Basic Advanced

R R ; R Routing Functional Properties | Methods | Settings
Routing “._Functional Properties| Methods | Settings
View Mode Options Generate Report
View Mode Options Pin Filter ® Collapsed  OPins [ Show Only Configurable Signals HTML Report
O Collapsed @Pins [ Show Only Configurable Signals Y
CAN| CMP| DCI | DSPI|®ENET| FCCU | M FlexRay =~ HSM M [2C| LINFlexD | MLB ¥ Platform | ™ PowerAndGround | SAI| SIUL2 W SPI| SSCM M USB| WKPU| eMIOS >
Pad Configuration Signals Pin/Signal Selection Direction Selected Pin/Signal Name 2
. . I . GPIO 39 No pin routed No pin routed
Pin Pin Name User Pin/Signal Name Selected Function GPI040 Nopin routed No pin routed
77 PD[0] PD[0] More functions assigned GPIO 41 No pin routed No pin routed
78 PD[1] PD[1] More functions assigned GPIO 42 No pin routed No pin routed
. . GPIO 43 PC[17] Input PC[11]
79 PD[2] PD[2] More functfons assrgned GPI02A Nopin routed Nopin routed
80 PD[3] PD[3] More functions assigned GPIO 45 No pin routed No pin routed
81 PD[4] PD[4] More functions assigned GPIO 46 No pin routed No pin routed
82 PD[5] PD[5] More functions assigned (RIOIZ dipaucouted, din.og couted
- - GPIO 60 PD[12] Output PD[12]
83 PD[6] PD[6] More functions assigned GPIO 61 PD[13] Output PD[13]
84 PD[7] PD[7] More functions assigned GPIO 62 No pin routed No pin routed
87 PD[8] PD[8] More functions assigned P No pin routed No pin routed
PE[O] Input PE[0]
94 PD[9] PD[9] none e )
= e — one Selected Function(s) In No nin routed No nin routed
100 PD[12] PD[12] SIUL2/gpio/60 ADC 0/adc_s/4 O
102 PD[13] PD[13] SIUL2/gpio/61 DSPI_0/cs5/5 O Z2-void Peripheral_Power_Supply_Init(void)
104 PD[14] PD[14] none ENET_1/enet_tmr/1 O 2 {
106 PD[13] PD[15] none HSM/do/0 PINS_DRV_WritePin(PTB, 12, ©); //DoIP_Power enable
SIUL2/gpio/60 |
eMIOS_0/emios_0_24_x/24 O

eMIOS_0/emios_0_24 x_in/24 []

PD12

22 100
102
104 | PD13

w
0~
-

P10
P10

ON-OFF-CAN
ON-OFF-ETH

Done

PINS_DRV_WritePin(PTD, 12, 1);
PINS_DRV_WritePin(PTD, 13, 1);




Hands-on — ENET1: DP83848 configuration

- Initialize the DolP-Reset pin

- Initialize to high level

Pin Pin Name User Pin/Signal Name Selected Function
1 PI[6] PI[6] none
12 PI[7] PI[7] none
3v3_s2 7S PI[15] PI[15] none
76 PI[14] PI[14] none
gL PIIS] PILE] none Routing for pin: Pin 111: PI[11]
1 PI[11] PI[11] SIUL2/gpio/139
*R90 B PI[12] ENET_1/mii_txen Selected Function(s) In  Out
10.0K 13 PI13] PI[13] ENET_1/mii_txd/3 | ADC_0/adc s/19 O
142 PIs] PI[S] none DSPI_3/sin/3 O
143 PI[4] PI[4] none ENET 0/enet tmr/1 [1
169 PI[3] PI[3] none SIUL2/gpio/139 [1 M
P11 DoIP-Reset N 170 PI2] PI[2] none €MIOS_2/emios_2_14_y/14 O
P15 P11 ). v R.91 0 . Ty PI] none eMIOS_2/emios_2_14 y in/14 []
Reset Control: 172 PI[0] PI[O] none
- Reset from GPIO. Allows
while reset config data c Pone
% Component Inspector - pin_mux £3 Basic Advanced
Routing | Functional Properties | Methods | Settings
i Jode Pin Filter
@ Pins] O Peripheral Signals Y
Pad Configuation  PI[11] Initialize to a high level
OBE ODE SMC APC IBE HYS PUS PUE Out Mux Initial Value Inte
Disabled Disabled Disable Disabled Disabled Pulldown Disabled Alternative 0 Low
Disabled Disabled Disable Disabled Disabled Pulldown Disabled Alternative 0 Low
Disabled Disabled Disable Disabled Disabled Disabled Pulldown Disabled Alternative 0 Low
Disabled Disabled Disable Disabled Disabled Disabled Pulldown Disabled Altemnative 0 Low
Disabled Disabled Disable Disabled Disabled Disabled Pulldown Disabled Alternative 0 ou
Enabled Disabled Disable Disabled Disabled Disabled Pulldown Disabled Alternative 0
Enabled Disabled Disable Disabled Disabled Disabled Pulldown Disabled Altemnative 3 Low
Enabled Disabled Disable Disabled Disabled Disabled Pulldown Disabled Alternative 3 Low
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% Component Inspector - pin_mux &3

Routing

5

Functional Properties | Methods | Settings

View Mode

O Collapsed @® Pins

Pad Configuration

Options

[J Show Only Cenfigurable Signals

Pin Filter

v ]

h

P



Hands-on — ENET1: DP83848 configuration

- Enable the DolP Phy s Power .

% Component Inspector - pin_mux &3 ¥ R302 U35
- Cc218 ==— C219 10.0K 3Vv3_82
Routi Functional Properties | Methods | Setti 1uF 8 1 K
outing unctional Properties ods ings 0.01UF " OUT
View Mode Options Pin Filter
O Collapsed @ Pins [ Show Only Configurable Signals Y IpB S EN NC_2 :§
GND NC_3
qurati NC_6 2= c223
Pad Configuration o4 NC_7 z ToF
Pin Pin Name User Pin/Signal Name Selected Function © E 5
w
1 PB[3] PB[3] none R304 '_'
AP7361
3 PB[O] PBI0] — PB[12] 1 l < ol
40 PB[1] PB[1] none P14  DolP_PowerON > 0 p Q4
60 PB[9] PB[9] More functions assigned 150 ~ BSH105
61 PB[8] PB[8] Maore functions assianed v
62 PB[10] PB[10] » Routing for pin: Pin 101: PB[12] X Vv GND
88 PB[4] PB[4] Selected Function(s) In  OQut GND
9 PB(5] PB[3] ADC_0/adc_x/0 |
92 PB[6] PB[6] DSPI_0/cs1/1 O
et LI PBI7T] ENET_1/enet_tmr/0 O
96 PB[11] PB[11] HSM/do/1 0 -
101 PB[12] PB[12] = 32~ void Peripheral_Power_Supply_Init(void)
103 PB[13] PB[13] [s1uL2/gpior2s Ll J 33 {
105 PB[14] PB[14] eMIOS_0/emios_0_4_g/4 O -
3 s : - /7 ~
107 PB[15] PB[15] eMIOS_0/emios_ 0.4 g_in/4 [] 34 PINS DRV _WritePin(PTB, 12, ©); //DoIP Power enable
176 PB[2] PB[2] 35
- 36 PINS_DRV WritePin(PTD, 12, 1);
37 PINS DRV WritePin(PTD, 13, 1);
38 }

h
P
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Hands-on — ENET1: ENET configuration

- In ‘pin_mux’ component —> Routing(Collapsed)- select ‘ENET’

-Configuration the ports according to the schematic.

Routing “._Functional Properties | Methods | Settings

View Mode Options Generate Report
® Collapsed  OPins ] Show Only Configurable Signals HTML Report

ADC| CAN| CMP| DCI|" DSPI| ENET  FCCU| M FlexRay =~ HSM M 12C| LINFlexD | ™ MLB| ™ Platform | ™ PowerAndGround| SAl| SIUL2 W SPI| SSCM| M USB| WKPU| eMIOS| M uSDHC

Signals Pin/Signal Selection Direction Selected Pin/Signal Name @~

ENET MIl Receive Data 2 No pin routed

ENET MIl Receive Data 3 No pin routed

ENET Ml Transmit Data 2 No pin routed

ENET MIl Transmit Data 3 No pin routed

ENETO MIl Transmit Error No pin routed

ENETO RMII Management Data Clock PG[0] PG[0]

ENETO RMII Management Data Input/Outpu PF[14] PF[14]

ENETO RMII Receive Data 0 No pin routed

ENETO RMII Receive Data 1 No pin routed

ENETO RMII Receive Data Valid No pin routed

ENETO RMII Receive Error No pin routed

ENETO RMII Transmit Clock PG[1] PG[1]

ENETO RMII Transmit Data 0 No pin routed

ENETO RMII Transmit Data 1 No pin routed

ENETO RMII Transmit Enable No pin routed

v ENET_1

ENET Timer 0 No pin routed

ENET Timer 1 No pin routed

ENET1 MIl Receive Clock PB[11] PB[11]

ENET1 MIl Receive Data 0 PD[10] PD[10]

ENET1 MIl Receive Data 1 PD[9] PD[9]

ENET MIl Receive Data 2 PB[7] PB[7]

ENET MIl Receive Data 3 PB[6] PB[6]

ENET1 Ml Receive Data Valid PB[5] PB[5]

ENET1 MIl Transmit Clock PE[12] PE[12]

ENET1 MIl Transmit Data 0 PA[11] PA[11]

ENET1 Ml Transmit Data 1 PA[10] PA[10]

ENET MIl Transmit Data 2 PHI[3] PHI[3]

ENET MII Transmit Data 3 PI[13] PI[13]
59 ENET1 MIl Transmit Enable PI[12] PI[12]

v

h
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Hands-on — ENET1: Iwip middleware configuration

% Component Inspector - tcpip_middleware 3

% *Component Inspector - tcpip_middleware 3 Properties _Methodé'\
5. Components - lwip_mpc5748g 53 =R Propertieis: Methods | Component name
- . . IwlP version 2.0.2
v (= Generator_Configurations wolfSSL version "3.12.0"
Q MPC5748G_176 Component name -PIp_TTHeTPeWare Component version 5$32_SDK_C55
v (= 0Ss wiP versmn' 3'0'2 . ‘General | Data Link [IP Network _Transport | Applications | Memory Options | Use
g_gj FreeRTOS:FreeRTOS wolfSSL version 3.12.0 =i - I
v (= Processors Component version $32_SDK_C55 . "te"'ej‘ I:::::e“";" f( ).
. p f - - utomatic ress Configuration
- @ CpuMPC5748G_176 General Jbata Link | IP Network| Transport | Ap DHCP
v (= Components S :

-

(= Referenced_Components MAC Address: |22:33:44:55:66:77

pin_mux:PinSettings Media-Independent Interface (MII)
tcpip_middlewareitcpip |

spil:spi_pal MIl Mode: | MII v

AUTOIP
| DHCP->AUTOIP tries

Manual IPv4 Address Configuration

Address [1192.168.2.19
IPv4 Subnet Mask 255.255.255.0
IPv4 Default Gateway |192.168.2.1

>>

MIl Speed: | 100 v

Address Resolution Protocol (ARP)

|Pv4 extensions
. [JIP Forward
ARP Table Size [10 | 1P Reassembly
ARP Queueing MIP Frag

Internet Control Message Protocol (ICMP)

ICMP_TTL
Internet Group Management Protocol (IGMP)

Define it by yourself
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Hands-on — ENET1: Application Code

(1) Peripheral Power Supply:
- {Project Name} -> Source -> main.c

10~ int main(void)

1 {

12

13 /*** Processor Expert internal initialization. DON'T REMOVE THIS CODE!!!

14 #ifdef PEX_RTOS_INIT

15 PEX_RTOS_INIT(); /* Initialization of the selected R

16 #endif

17 /***% End of Processor Expert internal initialization.

18

19 /* Write your code here */ 32~ void Peripheral_Power_Supply_Init(void)
302  /* Initialize and configure clocks 3 {

31 * - see clock manager component for details PINS_DRV_WPitePin(PTB, 12, O); //DoIP_Power enable
32 */ 3

):1' CLOCK_SYS_Init( lockManConfigsA CLOCK_MANAGER_CONFIG_CNT lockM e PINS_DRV_WritePin(PTD, 12 1);

4 _SYS_Init(g_clockManConfigsArr, | _ _ , g_cloc . . ]

55 CLOCK_SYS_UpdateConfiguration(@U, CLOCK MANAGER_POLICY AGREEMENT); ; ) PINS_DRV_WritePin(PTD, 13, 1);

6 3

379 /* Initialize pins o

8 * - See PinSettings component for more info

39 */

6 PINS_DRV_Init(NUM_OF CONFIGURED_PINS, g pin
31 Enet1I0Configure();|

_InitConfigArr);

33 [Peripheral_PoweP_Supply_Init();

4
35 start_example();
6

h
P
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Hands-on — ENET1: Application Code

(2) Fix a problem that exists in our SDK

- {Project Name} -> SDK -> middleware -> tcpip -> tcpip_stack -> ports -> netif -> enetif -> enetif.h

35
36 #ifndef ENETIF_H
7 #define ENETIF_H

39 #include "lwip/err.h"

42 ﬁ%}‘.‘?.":f...G./}IEP!/}X E.‘QABP '?.QIR...:
43 #define ENET_INSTANCE \

A4 $Helse

A5 #define ENET_INSTANCE 0
6 #endif

48 #define ENET_QUEUE 0

50 /*! @brief Media-Independent Interface (MII) default setting */

Explanation:

The SDK only implements the configuration for MACO, and the code
shown above needs to be added to support MAC1

62

* Properties for lwip_mpc5748g O
type filter text Settings v
Resource
Builders
v C/C++ Build Configuration: |Debug_FLASH [ Active ] v | | Manage Configurations...

Build Variables
Environment

Logging & Tool Settings & Build Steps Build Artifact [nip Binary Parsers @ Error Parsers
ﬁSettm s

[(J Do not search system directories (-nostdinc)

Tool Chain Editor eﬁ Cross Settings

[JPreprocess only (-E)

neral (% Target Processor
v {3 Standard $32DS C Compiler
Dj

EmbSys Register

Defined symbols (-D) e 8 5l Y

Processor Expert

. START ERNM FI ACH
Project References

GATEWAY BOARD DOIP

Run/Debug Settings 0 d

\’-)
SDKs Optimization USING_OS._ FREERTOS
Task Tags ‘“ Debugging CPU_MPC5748G
Validation &3 Warnings TURN_ON_CPUO

L\_’Q Miscellanecus DEV_ERROR_DETECT
v &) Standard S32DS C Linker
(2 General
(3 Libraries
(2 Miscellaneous
(% Shared Library Settings
(3 Link Order
< 5O Chandard €2INC Accambhler




Hands-on — ENET1: Application Code

(3) Fix a problem that exists in our PE
CASE:There is a problem with the generated code for ENET1's GPIO configuration.

You can refer to the sample demo(The project of ENET1_MPC5748G) we provided. And copy the Enet1/0OConfigure.c
file to your project without any modification. B EnetilOConfigurec 52

* Enetl1IOConfigure.c[]

) i 8 #define RXDO_MSCR (*(volatile unsigned int *) OxFFFC@328UL)
v {25 ENET1_MPC5748G: Debug RAM: 9 #define RXDO_IMCR (*(volatile unsigned int *) OxFFFC1174UL)

-,';';b Binaries
) Includes
(2 Debug_Configurations
(2 Documentation
(2 Generated_Code
(2 Project_Settings
(= SDK
v [ Sources

11 #define RXD1_MSCR (*(volatile unsigned int *) OxFFFC@324UL)
12 #define RXD1_IMCR (*(volatile unsigned int *) OxFFFC1178UL)

14 #define RXD2_MSCR (*(volatile unsigned int *) OxFFFC@29CUL)
15 #define RXD2_IMCR (*(volatile unsigned int *) @OxFFFC117CUL)
16
17 #define RXD3_MSCR (*(volatile unsigned int *) OxFFFC@298UL)
18 #define RXD3_IMCR (*(volatile unsigned int *) OxFFFC1180UL)
19

= arch 20 #define RX_CLK_MSCR (*(volatile unsigned int *) OxFFFCO2ACUL)
. . 21 #define RX_CLK_IMCR (*(volatile unsigned int *) OxFFFC116CUL)
| > [g Enet1lOConfigure.c .
L] main.c 23 #define RX_DV_MSCR (*(volatile unsigned int *) OxFFFC@294UL)
] tcpiptest.c 24 #define RX_DV_IMCR (*(volatile unsigned int *) OxFFFC1184UL)
@5 Debug_FLASH 25
- Debua RAM 26 #define TX_CLK_MSCR (*(volatile unsigned int *) @xFFFCO370UL)
QJ 9- 27 #define TX_CLK_IMCR (*(volatile unsigned int *) @xFFFC1176UL)
2% Doxygen 28
EH description.txt 29 #define MDIO_MSCR (*(volatile unsigned int *) OxFFFC@3B8UL)
&Y DrarsccarFvnart na 30 #define MDIO_IMCR (*(volatile unsigned int *) @OxFFFC1148UL)

32 #define MDC_MSCR (*(volatile unsigned int *) OxFFFC@3COUL)
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HandS'On - ENET1: Application COde v (25 ENETO_MPCS748G: Debug_FLASH

f;b Binaries
[ Includes
. . . . (2 Debug_Configurations
(4) Add client application for Iwip_tcp (5 Debug FLASH
- (2 Documentation
(2 Generated_Code
(2 Project_Settings

- You can refer to the sample demo(The project of ENETO _MPC5748G) we provided. And & SOK

v (2 Sources
copy the fcpiptest.c file to your project without any modification. E areh
EJ SwitchConfigure.c
| L tepiptestc |

- Add clicent application call function under the test.c file 2Z Debug M

I,Az De
- {Project Name} -> SDK -> middleware -> tcpip -> tcpip_stack -> demo -> test.c B description.tit
’;é ProcessorExpert.pe
* Properties for lwip_mpc5748g O
o - . . C s . . . | Settings ~
3912 /* This function initializes applications 2 g
. ) L. L. esource
392 * Implements apps_init_Activity Builders
393 * / v C/C++ Build Configuration: | Debug_FLASH [ Active ] v | Manage Configurations...
394~ static void Build Variables
a s init (void) Environment
[ PPS_ Logging & Tool Settings & Build Steps Build Artifact [ Binary Parsers @ Error Parsers
3 'é'l'.‘:-a'e'%' 'é'A'T'EWAQ' 'éb'A'ﬁ'D' " Tool Chain Editor (5 Cross Settings [[JDo not search system directories (-nostdinc)
............................. 4 )
thlpteSt 1n1t(), C/C++ Gen?ral ‘ l; Target Processor ‘ [JPreprocess only (-E)
: - EmbSys Register View v 1% Standard $32DS C Compiler X - r
#endif  Dialect Defined symbols (-D) & w5 ¥ y
T =3
Project References : cessor START_FROM_FLASH
. 3 P
i Run/Debug Settings 23 Includes = =
#if LWIF.’_DNS_APP && LWI F"_DI‘}IS - g g >eting Eﬁ Optimizstion GATEWAY_BOARD
/* wait until the netif is up (for dhcp, autoip or p Task Tags &S Debugging gg'ﬁ‘%ggéﬁgéﬂm
An>D PR T PO By 7, Y, Vo } Anr Ancmmiin- + LN TR T B Validation @Warnings TURI:J_ON_CPUO
& Miscellaneous DEV_ERROR_DETECT
v %) Standard $32DS C Linker
(£ General
(22 Libraries
(22 Miscellaneous
(23 Shared Library Settings
N T T
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Hands-on — ENET1: Build and Debug

- Click the ‘build project’ button — make sure there are no compilation errors

) Console 52 Tasks Problems

CDT Build Console [ENET1_MPC5748G]
18:48:00 **** Incremental Build of configuration Debug RAM for project ENET1_MPC5748G ****

n
I
b
!
|
!

m
il

workspaceS32DS.Power.2017.R1 - C/C++ - lwip_mpc5748g/SDK/m

File Edit Source Refactor Navigate Search Project Run make -j4 all
, Ty ‘ oAt s o Executing target #140 ENET1_MPC5748G.siz
= S : : : : L IEY Y . iy .
I | DR | Fiwi S IAIE & Invoking: Standard $32DS Print Size
- A powerpc-eabivle-size --format=berkeley ENET1_MPC5748G.elf
text data bss dec hex filename

124110 7372 97284 228766  37d9e ENET1_MP(C5748G.elf
Finished building: ENET1_MPC5748G.siz

18:43:01 Build Finished (took 93@ms)

- Select the correct debug configuration and interface to debug the application

* Debug Configurations

Create, manage, and run configurations

EJo-@-i® v -iwiEmis-

2| B - Name: |lwi i
- i N E p_mpc5748g_debug_flash_pemicro
[c] 1CAN_MPC5748G_debug_flash_pemicro : - (v : : : : :
type filter text [£) Main [ %5 Debugger = Startup % Source| [£] Common @5 0S Awareness
C/C++ Application PEMicro Intedface Settings
Debug As > =] C/cs jcati
g ¢/C++ Remote Application Interface: | | USB Multilink, USB Multilink FX, Embedded OSBDM/OSITAG - USB Port
. GDB Hardware Debugging
Debug Conﬁguratlons... v GDB PEMicro Interface Debugging Port: USB1 - Multilink Universal Rev C (PEMOOFC84) v
- - [€] CAN_FD_MPC5748G_debug_flash_pemicro .
Organize Favorites... [S] CAN_FD_MPC5748G_debug_ram_pemicro ||| Device Name: [MPC57456 v Core: 2 v
E CAN_MPC5748G_debug_flash_pemicro Specify IP Specify Network Card IP

CAN_MPC5748G_debug_ram_pemicro

[€] ENET0_o_mpc5748g_debug_flash_pemicro Additional Options

ENET0_o_mpc5748g_debug_ram_pemicro
| . Iwip, m!c574-8= debug flash_pemicro |

[C] wip_mpc5748g_debug_ram_pemicro Hardware Interface Power Control (Voltage --> Power-Out Jack)

6 5 i tau:c: Gr:‘:'l":{ACBZ Deb [JProvide power to target Regulator Output Voltage Power Down Delay | 250
/A Lauterbac ebugger

Advanced Options

h
P
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Hands-on — ENET1: Build and Debug

TEST: Ping the board from PC:

Gateway Board

=

PC terminal

BN SRR
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Hands-on — ENET1: Build and Debug

TEST: LWIP_tcp Client:

Gateway Board

P L

pr4ES VN

(1) thivxs t
TCP Server v

(2) FEN M4

1000 ms

15 TN

bholuj;jlgijyfuyfyfgod3513545554tdwedrStderSdnsre

r
5r t5h
[2018-11-14 18:54:41:768])
bholujjle)jyfuyfyfgod3513545554 tdwedrStderSdntre
r

5r t5h

[2018-11-14 18:54:44:331])
bholujjlg)jyfuyfyfgod3513545554 tdwedrStderSdubre

T
5r tSh
[2018-11-14 18:54:45:347)
bholujjle)jyfuyfyfgod3513545554 tdwedrStderSdnbre
T
5r t5h
[2018-11-14 18:54:46:363]
bholujjle)jyfuyfyfgod3513545554 tdwedrStderSdnbre
T
5r tSh
[2018-11-14 18:54:47:379]
bholujjlgjjyfuyfyfgod 3513545554 tawedrStderSoubre

5r t5h

B [ All Connections

hoer
hSr t5h

1@ send to() failed : The virtual circuit was reset by TX:13007

17 33

Buits]

memset(&server_addr, 0, sizeof(server_addr)); TCP

server_addr.sin_family = AF_INET;
server_addr.sin_addr.s_addr = inet_addr("192.168.2.22");
server_addr.sin_port = PP_HTONS(PORT);

Server ip:192.168.2.22
Port :1234

server_addr.sin_len = sizeof(server_addr);

ret= lwip_connect(socket_fd, (struct sockaddr*)&server_addr, sizeof(struct sockaddr));
if(ret != ERR_OK)
{

vTaskDelete(NULL);

ret = lwip read(socket fd, ReceiveBuff, sizeof(ReceiveBuff));|
if(ret == -1)
{

lwip_close(socket_fd);
break;

¥

[ret = lwip_send(socket_fd, ReceiveBuff, sizeof(ReceiveBuff)-1, 0); I
if(ret < 9)
{

lwip_close(socket_fd);
break;



05.

Hands-on — UART




Hands-on — UART: Objective

- Features of UART module on MPC5748G

-How to set a pin as output/input with SDK

-How to configure the port of UART

-How to modify an existing SDK project with S32DS to suit this board
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Hands-on — UART: Theory

 Full-duplex communication

» Separate clock for baud rate calculation

 The relationship “(2/3)* LIN_CLK > PBRIDGEx_CLK > 1/3*LIN_CLK” should be maintained.
» 15/16/7/8 bits data, parity

» 1/2/3 stop bits

 12-bit + parity reception

* 4-byte buffer for reception, 4-byte buffer for transmission
* 12-bit counter for timeout management

» The maximum baud rate achievable is LIN_CLK/4 Mbit/s.
* For bit rate < LIN_CLK/16 Mbit/s

* Sixteen times oversampling

* 3:1 majority voting

* For LIN_CLK/16 Mbit/s < bit rate < LIN_CLK/8 Mbit/s

* Reduced over sampling programmable by the user
« 3:1 majority voting for reduced over sampling of 8

* For LIN_CLK/8 Mbit/s < bit rate < LIN_CLK/4 Mbit/s
* Reduced over sampling programmable by the user
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Hands-on — UART: Import Example Project

- Import ‘uart’ example provided with the SDK:
- File->New->New S32DS Project from Example
- Select: uart_pal_mpc5748g from MPC57xxRTM SDK v1.0.0 Example Projects

New

Import...
Export...

Refresh

Flash from file...

F5

71

B,

Project...

New S32DS Project Alt+B, N
C Project

$32DS Project from Example

B [

1

L

C++ Projf caopg Project from Example i

Example...

Other... Ctrl+N

Create S32DS Project from Example.

Create S32DS Project from Example
€3 A project with that name already exists in the workspace.

Project name: uart_pal_mpc5748g

Iuart

Example:

(= MPC57xx BETA SDK v0.9.0 Example Projects
(== MPC57xx EAR SDK v0.8.2 Example Projects
v L= MPC570c RTM SDK v1.0.0 Example Projects |
(= MPC5746C
v (= MPC5748G
v (= driver_examples

v (= communication
= linflexd_uart_echo_mpc5748g
= uart_pal_mpc5748g l
v (= MPC5/44P
v (= driver_examples

v (= communication
= linflexd_uart_echo_mpc5744p
= uart_pal_echo_mpc5744p
v (= 532DS Example Projects
v (= MPC5748G
v (= linflexd_uart
= linflexd_uart
v (= MPC5744P

Description:

Shows the usage of UART PAL in interrupt based mode.
The example documentation can be found in the 532 SDK
documentation at Examples and Demos section.
(<SDK_PATH:>/doc/Start_Here.html)

Finish

Cancel

h
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Hands-on — UART: Modify-Peripheral Power Supply

- Enable the peripheral power supply

- Open ‘pin_mux’ component in ‘Component Inspector’ to configure pin routing
- SIUL2 tab -> GPIO 60 (61) > select the pin (one option) + direction output

’% Component Inspector - pin_mux 3
Routing “._Functional Properties| Methods | Settings

Pin Filter

Yl ]

View Mode Options
O Collapsed @) Pins [[]Show Only Configurable Signals

Pad Configuration

Pin Pin Name User Pin/Signal Name Selected Function

77 PD[0] PD[0] More functions assigned
78 PD[1] PD[1] More functions assigned
79 PD[2] PD[2] More functions assigned
80 PD[3] PD[3] More functions assigned
81 PD[4] PD[4] More functions assigned
82 PD[5] PD[5] More functions assigned
83 PD[6] PD[6] More functions assigned
84 PD[7] PD[7] More functions assigned
87 PD[8] PD[8] More functions assigned
94 PD[9] PD[9] none

95 PD[10] PD[10] none

100 PD[12] PD[12] SIUL2/gpio/60

102 PD[13] PD[13] SIUL2/gpio/61

104 PD[14] PD[14] none

106 PD[15] PD[15] none

100 | 510
102
104 | PD13

P10 ON-OFF-CAN
P10 ON-OFF-ETH

% Component Inspector - pin_mux 3 Basic Advanced

Routing ._Functional Properties | Methods | Settings

Generate Report
HTML Report

View Mode Options
® Collapsed  OPins [ Show Only Configurable Signals

CAN| CMP| DCI|© DSPI|® ENET | FCCU M FlexRay '~ HSM | 12C| LINFlexD | MLB | Platform | ™ PowerAndGround | SAI| SIUL2 ™ SPI| SSCM M USB| WKPU| eMIOS| >

Signals Pin/Signal Selection Direction Selected Pin/Signal Name e
GPIO 39 No pin routed No pin routed
GPIO 40 No pin routed No pin routed
GPIO 41 No pin routed No pin routed
GPIO 42 No pin routed No pin routed
GPIO 43 PC[11] Input PC[11]
GPIO 44 No pin routed No pin routed
GPIO 45 No pin routed No pin routed
GPIO 46 No pin routed No pin routed
GPIQ 47 No pin routed. No pin routed.
GPIO 60 PD[12] Output PD[12]
GPIO 61 PD[13] Output PD[13]
GPIO 6 No pin routed No pin routed
T T No pin routed No pin routed
PE[O] Input PE[0]

Nan nin routed No nin routed

Selected Function(s) In

ADC_0/adc_s/4 O
DSPI_0/cs5/5

ENET_1/enet_tmr/1 O
HSM/do/0

SIUL2/gpio/60 |
eMIOS_0/emios_0_24_x/24 O
eMIOS_0/emios_0_24 x_in/24 []

void Peripheral_Power_Supply_Init(void)
{
PINS_DRV_Wr‘itePin(PTD, 12, 1);
PINS_DRV_Wr*itePin(PTD, 13, 1);

Done



Hands-on — UART: UART configuration
(1) Configure the port of UART 2

_ ) ’% Component Inspector - pin_mux 3

&5. Components - UART_MPC5748G 53 S N

- . . Routing “._Functional Properties| Methods | Settings
v (= Generator_Configurations ‘

€S EAE

8v10

°0
View Mode Options cx
~ z MNCIAES_ TG @® Collapsed  OPins ] Show Only Configurable Signals M g
= S
v [ Processors ADC| CAN| CMP| DCI|" DSPI /W ENET| FCCU | FlexRay| HSM M 2C MLB | Platform | ™ PowerAndGround| SAl|  SIUL2
.‘Q CPU:MPCS7486'1 76 Signals Pin/Signal Selection Direction >§< Om OA - lﬁn;w <
v = components Transmit Data No pin routed Output § LR A+ § é ”
(= Referenced_Components v LINFlexD_6 2% Ve 8
i g D C aas Receive Data No pin routed Input v o
I ‘;ﬂ pm_mux.PlnSettmgs | Transmit Data No pin routed Output s 9 g % é g g g
73] uart_palliuart_pa v LINFlexD_7 N N 4
Receive Data No pin routed Input v M ol S —g
Transmit Data No pin routed Output ° 4
v LINFlexD_8 5 so o0
Receive Data No pin routed Input éﬁ :C: g
Transmit Data No pin routed Output
v LINFlexD_9 2 |
Receive Data No pin routed Input 4 g
Transmit Data No pin routed Output ; E
LINFlexD_10
Receive Data PG[5] Input
Transmit Data PG[4] Output
loacD 11 V N
Receive Data No pin routed Input g 3
Transmit Data No pin routed Output ; E
x
g 3

73
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Hands-on — UART: UART configuration

(2) Configuration of UART properties

5. Components - UART_MPC5748G 53 S8 v

v (= Generator_Configurations

# MPC5748G_176
= 0Ss

v (= Processors
4P Cpu:MPC5748G_176

v (= Components
(= Referenced_Components
4 pin_muxPinSettings

| @ uart_pall:uart_pal |

74

’% Component Inspector - uart_pall &3

[l

Properties _Methods

Component name uart_pall

Device [ [unmleo 10 v |
Flexio uart instance FLEXIO_UARTO
Component version $32K144_SDKO1

Serial configuration read-only

'Configurations Shared componentst

Main configuration = ¥ A

# Configuration Name Baud rate Clock configuration  Actual Ba
08 luartpall Configo L1120 Jo_________]115273 ]
[v] Configuration 0
—Common Configuration
Baud rate [115200 \

Clock configuration lO ‘
Actual Baudrate (Hz) 115273

Parity mode Disabled v
Stop bits 1 v
Bits per char 8 v

Transfer Type Configuration
Transfer type Interrupts v
RX DMA channel |Channel 0
TX DMA channel |Channel 0

Callback Configuration

[ Rx Caltback NULL |
RX callback parameter |NULL
TX Callback
TX callback parameter

Extension for FLEXIO

FLEXIO TX pin |Pin0
FLEXIO RX pin |Pin 1

h
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Hands-on — UART: UART configuration

(3) Port printf library functions

- You can refer to the sample demo(The project of UART _MPC5748G) we provided. And
copy the printf.c file to your project without any modification.

] main.c [g printf.c 22

v k% UART_MPC5748G: Debug_FLASH 2
#¥ Binaries GO/ FHAAAARRRRRORRORORR KRR KK KK KKK KKK KKK KKK KKK KR R R KKK KK K

Y Includes void

(2 Generated_Code 03 m (char ch)

(2 Project_Settings
g2 SDK uint8 t tmp=ch;
UART_SendDataBlocking(&uart_pall instance, (uint8 t*)&tmp, 1, 1);

v (2 Sources

[¢] main.c )
[_>_Lg printf.c 608° int

Ezgjﬁgigﬁ:ummmn é@? printf (const char *fmt, ...)

% [Ic:cl_n_‘nentat[;n ?l@ { .

&% Doxygen ?ll Ya_llst ap;

ZTIIIES‘;I'-I}St[II‘IW.t-'t 612 int rvalue; .

R ProcessorExpert.pe 613 PRINTK_INFO info;
614
615
616 info.dest = DEST_CONSOLE;
617 info.func = &out_char;
618¢ /*
619 * Initialize the pointer to the variable length argument list.

75 620 */
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Hands-on — UART: Build and Debug

- Click the ‘build project’ button — make sure there are no compilation errors

5. Problems | Tasks [ Console £ [] Properties (G} Debugger Console 2% Call Hierarchy < Search

File Edit Source Refactor Navigate Sea

3~ | ® K e W

CDT Build Console [UART_MPC5748G]

11:26:32 **** Incremental Build of configuration Debug FLASH for project UART_MPCS5748G ****

make -j4 all
Executing target #26 UART_MPC5748G.siz
Invoking: Standard S32DS Print Size
powerpc-eabivle-size --format=berkeley UART_MPC5748G.elf
text data bss dec hex filename
50396 20636 7392 78424 13258 UART_MP(C57438G.elf
Finished building: UART_MPC5748G.siz

11:26:34 Build Finished (tock 1s5.539ms)

- Select the correct debug configuration and interface to debug the application

EJo-a-i® -

[c] 1CAN_MPC5748G_debug_flash_pemicro

Debug As

Debug Configurations...

Organize Favorites...

76

X | B ®~ Name: |UART_MPC5748G_debug_flash_pemicro

[5 Main %Debugger » Startu# B Source i gommoﬁ &5 0S Awareness
[€] C/C++ Application
[€] €/C++ Remote Application
[€] GDB Hardware Debugging

PEMicro Interface Settings
Interface: USB Multilink, USB Multilink FX, Embedded OSBDM/OSJTAG - USB Port v |

v [c] GDB PEMicro Interface Debugging Port: USB1 - Multilink Universal Rev C (PEMOOFC24) v
[©] CAN_FD_MPC5748G_debug_flash_pemicro i
[£] CAN_FD_MPC5748G_debug_ram_pemicro Device Name:  MPC5748G v Core: Z4 0 v
CAN_MPC5748G_debug_flash_pemicro Specify IP Specify Network Card IP

CAN_MPC5748G_debug_ram_pemicro
[©] ENETO_MPC5748G_debug_flash_pemicro
[©] ENETO_MPC5748G_debug_ram_pemicro
[©] ENET1_0_mpc5748g_debug_flash_pemicro
ENET1_0_mpc5748g_debug_ram_pemicro Hardware Interface Power Control (Voltage --> Power-Out Jack)

Additional Options
Advanced Options

E:S:-msg:;ﬁg-je:ug-ﬂ“h-peﬂ“i“o [ Provide power to target Regulator Output Voltage Power Down Delay | 250
c _| _debug_ram_pemicro

[©] linflexd_uart_echo_mpc5748g_debug_flash_ [JPower off target upon software exit 2V Power Up Delay 1000
T | linfle echo mp 48a debug ram

Target Communication Speed

UART_MPC57436_debug_ram_pemicro Debug Shift Freq (KHz)

uart_pal_mpc5748g_debug flash_pemicro Delay after reset and before communicating to target for ms
[€] wart_pal_mpc5748g_debug_ram_pemicro

@ Launch Group GDB Server Settings

h
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Hands-on — UART: Build and Debug

TEST: UART send and receive
Main.c

95 g_clockManCallbacksArr, CLOCK_MANAGEK_CALLBACK_CNI);
B Serial Port Utility - 0 X 96 CLOCK_SYS_UpdateConfiguration(@U, CLOCK_MANAGER_POLICY FORCIBLE);
File Edit View Tools Help 97
98 /* Initialize pins */
\ 7 P
o e H 8 + ’ l' . Vil W 99 PINS_DRV_Init(NUM_OF_CONFIGURED_PINS, g_pin_mux_InitConfigArr);
; ; 100
Serial Port Setting This is Uart test?
' 101 Peripheral_Power_Supply_Init();
Port |Prolifi...(coms) v | [Hello world? ) P — —>UPPLY_ 0;
Hello world? 102
Baudrate | 115200 v | |Hello world? 103 /* Initialize UART PAL over LINFlexD */
) Hello world? 1 s : s .
Data Bits |8 | fRei1e or e jL@Al UART_Init(&uart_pall_instance, &uart_pall_Config9);
Parity None v Hello world? ‘les X
Hello world? 106 /* Send the greeting message to console */
Stop Bits |1 v |Hello world? 107 // VUART_SendData(&uart_pall_instance, (uint8_t*)msg, strlen(msg));
+| |Hello worldt 108 rintf("This is Uart test!\n\r");
Flow Type None Hello world? oo P ( \n\ )J
Hello world? - L.
Receive Setting Hello worldt 110 /* Infinite loop */
@® Text O Hex Hello world? 111 for( ;; )
Hello world?
L] Auto Feed Line Hello world? 112 {
) . 113 /* Get the message sent by user trom the console, using blocking method, tijmeout 300 ms */
[] pisplay Send Hello world? - - . .
1 UART_ReceiveDataBlocking(&uart_pall_instance, rxBuff, RX_MSG_LEN, 3@0U);
[] Display Time 115
Send Setting 116 /* If the user typed "Hello", reply with the "Hello world!" message again */
117 if(strcmp((char*)rxBuff, "Hello") == @)
@ Text O Hex Hello -
[JLoop |1000 <l ms senc 11y pall_instance, (uint8_t*)msg, strlen(msg), 1000U);
120 printf("Hello world!\n\r");
e 121< J—Cttampge e rirst—character of the received buffer to avoid re-entering this branch,
122 * unless the user types "Hello" again */
COMS8 OPENED, 115200, 8, NONE, 1, OFF Rx: 261 B; Tx: 112 B: -
) , & 1 ytes x ytes 123 ) rxBuff[@] = oU;

h -
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06.

Hands-on — LIN




Hands-on — LIN: Theory

- Supports LIN protocol version 1.3, 2.0, 2.1, and 2.2

- Bit rates up to 20 Kbit/s (LIN protocol)

- Master/Slave mode

- Classic and Enhanced Checksum calculation and check
- Single 8-byte buffer or FIFO for Transmission/Reception
- Timeout management

|dentifier filters

- DMA interface

- Supports a maximum of 16 possible identifiers

- Master mode with autonomous message handling
- Wakeup event on dominant bit detection

- True LIN field state machine

- Advanced LIN error detection

Header, response, and frame timeout

- Slave mode
- Autonomous header handling
- Autonomous transmit/receive data handling

|dentifier filters for autonomous message handling in Slave mode

- Separate clock for baud rate calculation
- The relationship “(2/3)* LIN_CLK > PBRIDGEx_CLK > 1/3*LIN_CLK”
-« should be maintained.
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Hands-on — LIN: Import Existing Project

- Import existing S32DS project for MPC5748G:

| Import Projects

File Edit Source Refactor Navigate
New
Open File...

() Open Projects from File System...

Close All
Save
Save As...
Save All
Revert
Move...
Rename...
Refresh

Convert Line Delimiters To
Print...

Switch Workspace
Restart

i« Import...
g Export..

Properties

Exit

Search Project

Alt+Shift+N >

Ctrl+W

Ctrl+Shift+W

Ctrl+S

Ctrl+Shift+S

F2
F5

Ctrl+P

Alt+Enter

Select

Create new projects from an archive file or directory.

Select an import wizard:

type filter text

E\A ﬂ | ® Select root directory:

v (= General
[T Archive File
I (=5 Existing Projects into Workspace |

= Pmﬁ

[C] Preferences

(=} Projects from Folder or Archive
> Cf'c++
Git
> Install

> Processor Expert

> Run/Debug

» 532 Design Studio
Team

XML

VI VR T N VR N T T

Next > Finish

Cancel

<
Select a directory to search for existing Eclipse projects.
1 ‘ I Browse... I :
{ O Select archive file: Browse...
| Projects: Browse For Folder X
Select root directory of the projects to import
2 |v LIN_5748g | S

.settings

Debug

drivers

include

Project_Settings )

] src v
Options
v
Search for nested Folder:  |LIN_5748g
Copy projects intd
[]Hide projects that Make New Folder 3 Cancel
Working sets
[ Add project to working sets New...
Select...

@ < Back Next > 4 Cancel

Tﬁgn the selected project will be added to the Project Explorer window

h
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Hands-on — LIN: Resources

- Resources to be used:
-on-board user LIN ports (hardwired to GPIOs)

e OL J6
N 1 oo]s ,, DolPRX+ P3
P3  DolP-TX+ ; > 5 é o
P3  DolP-TX- S 3 gg 7 & DolPRX- P3
B P3  DolP-Enable CE DK
P5 CANOH 1\ I o B s/ CAN4H PG
P5 CANoOL <£S 10 8 S CAN4AL  P§
P5 CAN1H é 1; 56 ;g ; CANSH  P6
P5 CANIL 510 0153 CAN5L P6
P5 CAN2H <K > CANBH PG
P5 CAN2L 2 12 0 o~ %% ; CANBL P6
P5 CAN3H 310 057 CAN7H P6
P5 CAN3L <£S 00 QX CANTL P6
4 N\
P20 PWM_IN_1T ) 25 35
P20 PWMIN2 <K %6 99736 ;g HS1 P20
P20 PWM_IN_3 <K 27 | 5532 HS2 P20
P20  AIN1 < 28 38 5} CINT—+71»MCU LIN1
P20  AIN2 < 29 | 55139 ), LlNz_m_.FgMcu LING
P10  WAKE_IN < 30 40 S RSZ3ZTX
P20 WAKE_OUT (< 1 120 T4 %G {RS232-RX P8
+5V_OUT1 gg 00 g ~GND
+5V_0OUT2 ) 00 ) OBATT+
GND <t o¥o! OBATT+

2311621-1 + 2311622-1 + 2329531-1
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Hands-on — LIN: Application Code

void LIN_Init_Config(void)

{
LIN_ConfigType lin_config_master; //LIN1 LIN6 will be configured as LIN master
lin_config_master.BaudRate=9600; > Set BaudRate
lin_config_master.MegaHertz=80;
lin_config_master.Master_slave=0;
/* init SIUL2 module in LIN1 LIN6 */|
LIN_Hardware_Init(Channel_LIN1); // init SIUL2 module in LIN1
LIN_Hardware_Init(Channel_LIN6);
/* init Configuration LIN1 LIN6 */
LIN_Config(LIN1, &lin_config_master) ; )
LIN Config(LING. &lin config master). Set LIN_1 and LIN_6 to be master mode
/* init PHY Sleep Mode Configuration LIN1 LIN6 */
LIN_PHY_Sleep_Init();

}
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Hands-on — LIN: Build and Debug

--- main loop forever ----

LIN_master_send(LIN1,} ©x34,|8, LinDatal, ©);
LIN_master_send(LIN6,| ©x35,|8, LinData2, ©);

Message ID

cAN2/LIN2

Interface

USB to CAN/

N1

m waw poak-system.com m

I
PCAN-USB Pro

[ Untitled - PLIN-View Pro

File LIN Publish Schedules Trace Tools Help

(R -H P B ee

L] Receive/ Transmit [E8) Trace
D Length Data Period Count Direction CST Checksum Errors
> 35h 7 48 65 6C 6C 6F 20 E0 13 847 Subscriber Automatic Length Automatic D5h Checksum
34h 8 01 02 03 04 05 06 07 08 13 1744 Subscriber Automatic Length Enhanced 27h 0.k.
n
Message ID
(]
=
[J]
O
Q
(e
ID Length Data Count Direction CSsT Errors Trigger Comment
<Empty>
=
o
o
>
o

Q Connected to PCAN-USB Pro FD LIN (9604) | Channel: 2 | Mode: Slave | Bus: Active | Overruns: 0

- O X
Tables
Global Frame Table v
ID Protect.. Direction Length ChecksumT... A
00h 80h Subscr.. 2 Automatic
01h Clh Subscr... 2 Automatic
02h 42h Subscr... 2 Automatic
03h 03h Subscr... 2 Automatic
04h Cdh Subscr... 2 Automatic
05h 85h Subscr... 2 Automatic
06h 06h Subscr... 2 Automatic
07h 47h Subscr... 2 Automatic
08h 08h Subscr... 2 Automatic
0%h 4%h Subscr... 2 Automatic
0Ah CAh Subscr... 2 Automatic
0Bh 8Bh Subscr... 2 Automatic
0Ch 4Ch Subscr... 2 Automatic
0Dh 0Dh Subscr... 2 Automatic
0Fh 8Fh Subser... 2 Automatic Vv
Properties
lFrame Definition "00h" v
o
v Changeable
Checksum Type Automatic
Direction Subscriber Automatic Length
Event Frame No
Length 2
Unconditional ID 00h
v ReadOnly
D
Protected ID

Checksum Type
Defines the type for the checksum calculation of the LIN-Frame definition and can
be Classic, Enhanced or Automatic.

h
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07.

Hands-on — eMMC+Fatfs




Hands-on — eMMC+Fatfs: Objective

- Features of UART module on MPC5748G
-How to set a pin as output/input with SDK
-How to configure the port of UART

-How to configure the port of eMMC
-How to modify an existing SDK project with S32DS to suit this board

NOTE: This demo is only available for the SDK version RTM2.0.0, Please make sure your
SDK has been upgraded to RTM2.0.0

0 $32 Design Studio for Power Architecture 2017.R1 Update 9 SDK PA
RTM 2.0.0(REV UP9)

This update adds SDK PA RTM 2.0.0 for next derivatives: MPC5741P, MPC5742P, MPC5743P,
MPC5744P, MPC5744B, MPC5745B, MPC5746B, MPC5744C, MPC5745C, MPC5746C,
MPC5747C, MPC5748C, MPC5746G, MPC5747G, MPC5748G, S32R274, S32R372 This update
is cumulative, except AMMCLIB, which was changed from version 1.1.13 to version 1.1.14. This
update adds Radar SDK RTM, version 1.2.0. This update is applicable for S32 Design Studio for
Power Architecture 2017.R1

h
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Hands-on — eMMC+Fatfs: Import Example Project

- Import ‘'sdhc_fatfs mpc5748g° example provided with the SDK:

- File->New->New S32DS Project from Example
- Select: sdhc_fatfs _mpc5748g from MPC57xxRTM SDK v2.0.0 Example Projects

Create S32DS Project from Example.

Create S32DS Project from Example
€3 Name cannot be empty.

Project name:

New > [ Project.. I sd
Import... New $32DS Project Alt+B, N Bample: Description:
Export... & CProject (= MPC57xx BETA SDK v0.9.0 Example Projects
- — - B (= MPC57xx EAR SDK v0.8.1 Example Projects
Refresh F5 l*’ S R ] (= MPC5Txc EAR SDK v0.8.2 Example Projects
[es] C++Projf o3opg Project from Example l = MPC57xx RTM SDK v1.0.0 Example Projects

Flash from file... =/ I . S32PA BETA SDK v1.9.0 Example Projects
LI D v 532PA RTM SDK v2.0.0 Example Projects

7 Other.. Ctrl+N v (= MPC5748G

demo anp
= sdhc fatfs mpc5748g
= sdhc_freertos_mpc5748g
= usb_msd_fatfs_mpc5748g

v
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Hands-on — eMMC+Fatfs: Modify-Peripheral Power Supply

- Enable the peripheral power supply

- Open ‘pin_mux’ component in ‘Component Inspector’ to configure pin routing
- SIUL2 tab -> GPIO 60 (61) > select the pin (one option) + direction output

’% Component Inspector - pin_mux 3

Routing

View Mode

(O Collapsed (@) Pins

Pad Configuration

[[]Show Only Configurable Signals

Functional Properties | Methods | Settings

Pin Filter

Yl ]

P10
P10

ON-OFF-CAN
ON-OFF-ETH

Pin Pin Name User Pin/Signal Name Selected Function

77 PD[0] PD[0] More functions assigned
78 PD[1] PD[1] More functions assigned
79 PD[2] PD[2] More functions assigned
80 PD[3] PD[3] More functions assigned
81 PD[4] PD[4] More functions assigned
82 PD[5] PD[5] More functions assigned
83 PD[6] PD[6] More functions assigned
84 PD[7] PD[7] More functions assigned
87 PD[8] PD[8] More functions assigned
94 PD[9] PD[9] none

95 PD[10] PD[10] none

100 PD[12] PD[12] SIUL2/gpio/60

102 PD[13] PD[13] SIUL2/gpio/61

104 PD[14] PD[14] none

106 PD[15] PD[15] none

100

102

.. 104

% Component Inspector - pin_mux &3

Routing ._Functional Properties | Methods | Settings

View Mode Options

® Collapsed  OPins [ Show Only Configurable Signals

Basic Advanced

Generate Report
HTML Report

CAN| CMP| DCI|© DSPI|® ENET | FCCU M FlexRay '~ HSM | 12C| LINFlexD | MLB | Platform | ™ PowerAndGround | SAI| SIUL2 ™ SPI| SSCM M USB| WKPU| eMIOS| >
Signals Pin/Signal Selection Direction Selected Pin/Signal Name e

GPIO 39 No pin routed No pin routed

GPIO 40 No pin routed No pin routed

GPIO 41 No pin routed No pin routed

GPIO 42 No pin routed No pin routed

GPIO 43 PC[11] Input PC[11]

GPIO 44 No pin routed No pin routed

GPIO 45 No pin routed No pin routed

GPIO 46 No pin routed No pin routed

GPIQ 47 No pin routed. No pin routed.

GPIO 60 PD[12] Output PD[12]

GPIO 61 PD[13] Output PD[13]

No pin routed No pin routed

GPIO 62

Selected Function(s) In

ADC_0/adc_s/4 ([
DSPI_0/cs5/5

ENET_1/enet_tmr/1

HSM/do/0

SIUL2/gpio/60 |
eMIOS_0/emios_0_24 x/24
eMIOS_0/emios_0_24 x_in/24 []

Done

No pin routed
PE[O]

Nan nin routed

"" {

No pin routed
Input PE[0]

No nin routed

Z2-void Peripheral_Power_Supply_Init(void)

PINS_DRV_WritePin(PTB, 12, ©); //DoIP_Power enable

PINS_DRV_WritePin(PTD, 12, 1);
PINS_DRV_WritePin(PTD, 13, 1);




Hands-on — eMMC+Fatfs: UART configuration

Configure the port of UART PRa

‘%5. Components - sdhc_fatfs_ mpc5748g 3 = 0
e v

’% Component Inspector - pin_mux 3

v & Generator_Configurations Routing “._Functional Properties| Methods | Settings

# MPC5748G_176 View Mode Options % g
(= 0Ss @® Collapsed  (OPins [ Show Only Configurable Signals g
v (= Processors %E
N '“@ Cpe=bIA0G Tre ADC| CAN| CMP| DCI|" DSPI /™ ENET| FCCU M FlexRay | HSM |M |2C MLB | Platform | ™ PowerAndGround |  SAl
v (= Components z o o |s el
(= Referenced_Components Signals Pin/Signal Selection Direction & < 0 O == 23 <
. . 8 N N N RS @
08 osif1:osif Transmit Data No pin routed Output @ ) . ZzZ 29
%) usdhc1:usdhe v LINFlexD_6 2 ano ~Vee He
@ sdhc_middleware1:sdhc Receive Data No pin routed Input o
Jﬂ pin_mux:PinSettings Transmit Data No pin routed Output < Q g E g g g g
@J clockMan1:clock_manager v LINFlexD_7 s o = e e o
73] linflexd_uart1:linflexd_uart Receive Data No pin routed Input A —g
@j rtcTimer1:rtc_api Transmit Data No pin routed Output o 4
v LINFlexD_8 5§ lon o0
Receive Data No pin routed Input éﬁ ;C: g
Transmit Data No pin routed Output
v LINFlexD_9 2 |e
Receive Data No pin routed Input R
Transmit Data No pin routed Output ; 5
LINFlexD_10
Receive Data PG[5] Input /
Transmit Data PG[4] Output J
CloacD 11 v e
Receive Data No pin routed Input g z
Transmit Data No pin routed Output ; E
x
g 3

88

€S EAE

8v10

P



Hands-on — eMMC+Fatfs: uSDHC configuration

Routinéx - Functional Properties Methods Settings‘

View Mode Options Generate | Y R349 ¥ R350 ¥ R351 ¥ R352 ¥ R353 ¥ R354 ¥ R355 ¥ R356
@ Collapsed OPins [ Show Only Configurable Signals T 51.0K 0 510K p 51.0K > 51.0K > 51.0K p 51.0K > 51.0K > 510K o Qo
-
ADC| CAN| CMP| DCI = DSPI|® ENET| FCCU|M FlexRay |~ HSM M I2C| LINFlexD | = MLB | Platform ® PowerAndGround | SAI|~ siuL2|m 5P| sscm|muse| wkpu| emios [ESBIE § :
Signals Pin/Signal Selection | The group contains selection of the pin routing for peripheral type MLB i Selected Pin/Signal Name P15 SD_DATAO <<, ;g nﬁ DATO
P15  SD_DATA1] <<, PIn K3 | DAT1
v uSDHC P15  SD_DATA2] <<, Bl N3 | DAT2
Card Clock PE[7] Input_Output PE[7] P15  SD_DATA3] <<, PC12 Ng | DAT3
Command Line PE[6] Input_Output PE[6] E}i 28_82$22| éé; PC13 K8 gﬁ%})
Data 0 Line PI[3] Input_Output PI[3] P14 SD_DATA6 e Egg Eg DAT6
Data 1 Line PI[2] Input_Output PI[2] —M_ <O, DAT7
DataZL?ne PI[1] Input_Output P14 SD.CMD < PE6 P5 cMD
Data 3 Line PI[0] E—— PI[0] PE7 P6
Data 4 Line PC[12] Input_Output PC[12] P14 SD_CLK > R41§/\/\22 CLK
Data 5 Line PC[13] Input_Output PC[13] P14 SD RST 5 PH8 i _R418 0 M5 ) et
Data 6 Line PC[8] Input_Output PC[8] - —
Data 7 Line PB[2] Input_Output PB[2] 278 8 f
Reset Output PH[8] AEOOPF ¥ R348 ¥ R347 =
Write Protect Input 51.0K 10.0K alo
I o
= - - GND 3v3_st =
Routing Functional Properties " Methods Settings GND
View Mode Pin Filter
@Pins O Peripheral Signals '
Pad Configuration
OBE ODE SMC APC IBE HYS PUS PUE Out Mux Initial Value Interrupt Edge
Disabled Disabled Disable Disabled Disabled Pulldown Disabled Alternative 0 Low
Disabled Disabled Disable Disabled Disabled ulldown Disabled Alternative 0 Low
Disabled Disabled Disable Disabled Disabled Disabled Alternative 0 Low
Disabled Disabled Disable Disabled Disabled Disabled Disabled Alternative 0 Low
Disabled Disabled Disable Disabled Disabled Disabled Disabled Alternative 0 Low
Disabled Disabled Disable Disabled Disabled Disabled Pulldown Disabled Alternative 0 Low
Disabled Disabled Disable Disabled Disabled Disabled Pulldown Disabled Alternative 0 Low
Disabled Disabled Disable Disabled Disabled Pulldown Alternative 0 Low
Enabled Disabled Disable Disabled Disabled Pulldown Alternative 1 Low
Disabled Disabled Disable Enabled Disabled Pullup Alternative 1 Low
Disabled Disabled Disable Enabled Disabled Pullup Enable Alternative 1 Low
Disabled Disabled Disable Disabled Disabled Pulldown Disabled Alternative 0 Low
Disabled Disabled Disable Disabled Disabled Pulldown Disabled Low
Disabled Disabled Disable Disabled Disabled Pulldown Disabled Low ‘ '
Disabled Disabled Disable Disabled Disabled Pulldown Disabled Low
Enabled Disabled Disable Enabled Disabled Pulidown isabled Low ‘ k




Hands-on — eMMC+Fatfs: Application Code

(1) Fix a problem that exists in SDK

90

- {Project Name} -> SDK -> middleware -> sdhc -> sd-> sd.c

1667 transfer_storage.command.argument = transfer_storage.command.response[@];

1 oo J 5 5k 5k Sk KK K K K K K KK K K K K K K K K R K K K KKK K KK K /

1669= // if((uint32_t)(1U << 31U) != (transfer_storage.command.response[0] & (uint32_t)(1U << 31U)))
1670 // {

1671 // if(ex2U == ((transfer_storage.command.response[8] & MMC_OCR_ACCESS_MODE_MASK) >> MMC_OCR_ACCESS_MODE_SHIF1
1672 // {

1673 // card->flags |= (uint32_t)aSD_SupportHighCapacityFlag;

1674 // ¥

1675 // continue;

1676 1/ 2

1677 /'*****’?****’?****’?****’?****’?****’?****’?****

1678

1679 if((uint32_t)(1U << 31U) != (transfer_storage.command.response[0] & (uint32_t)(1U << 31U)))
1680 continue;

1681 if(ex2U == ((transfer_storage.command.response[©®] & MMC_OCR_ACCESS_MODE_MASK) >> MMC_OCR_ACCESS_MODE_SHIFT))
1682 {

1683 card->flags |= (uint32_t)aSD SupportHighCapacityFlag;

1684 }

1685 card->ocr = transfer_storage.command.response[0];

1686 3

1687 break;

—-—— a/middleware/sdhc/sd/sd.c

1
| +++ b/middleware/sdhc/sd/sd.c
I @2 -1666,13 +1666,12 @2 static common_status_t SD_SendInterfaceCondition(memory_card_t *card)
1 {
: transfer_storage. command. argument = transfer_storage. command.response[0];
1 if((uint32_t) (AU << 31U) != (transfer_storage.command.response[0] & (uint32_t)(1U << 31U)))
I - {
: - if(0x2U == ((transfer_storage.command.response[0] & MMC_OCR_ACCESS_MODE_MASK) >> MMC_OCR_ACCESS_MODE_SHIFT))
1 - {
1 - card->flags |= (uint32_t)aSD_SupportHighCapacityFlag;
b }
1 continue;
1 1f(0x2U == ((transfer_storage.command.response[0] & MMC_OCR_ACCESS_MODE_MASK) >> MMC_OCR_ACCESS_MODE_SHIFT))AM
1 {AM
: card->flags |= (uint32_t)aSD_SupportHighCapacityFlag; AM
1 ¥

- card->ocr = transfer_storage.command. response[0];

d f t d [0];Am

1 }
: break;|
1
e ———

h

P



Hands-on — eMMC+Fatfs: Build and Debug

Fle Edt View lools Help I Luie view Uiy s

cRHB +—PpIHNEA™S G cRH® +—D>IHNE™S G

Serial Port Setting . A Serial Port Setting rw noh reg 21 octets 2616-61-01 60:00:00 newFile156.bin
uSDHC Init/Deinit test

7- Testin; block 7 ol - rw noh reg 21 octets 2616-61-01 00:00:00 newFile157.bin

Port |Default (COM2) ¥ : Port [BeTig(CoATY ru noh reg 21 octets 2016-01-01 00:00:00 newFile158.bin

8: Testing block 8

Baudrate | 115200 M 9: Testing block 9 Baudrate | 115200 M

18: Testing block 18

rw noh reg 21 octets 2616-61-01 00:00:00 newFile159.bin
rw noh reg 21 octets 2016-61-61 00:00:00 newFile168.bin

c - o[ 11: Jestinm vock 1 - r ~ |Fvunon reg 71 octets 2016-01-31 00:00:08 newrileds2.pin
) - . i ) rw noh reg octets -81- :00:00 newFile162.bin

Farty] S 1; I:zﬂ:g Eiﬁﬁ: 1; ety [ = rw noh reg 21 octets 2616-81-81 88:88:00 newFile163.bin
Stop Bits |1 v 14: Testing block 14 Stop Bits |1 v rw noh reg 21 octets 2616-61-81 60:00:080 newFile164.bin
15: Testing block 15 rw noh reg 21 octets 20616-61-061 00:00:00 newFile165.bin

Flow Type |None 7! |46: Testing block 16 Flow Type |None h ru noh reg 21 octets 2016-81-81 00:00:80 newFile166.bin
17: Testing block 17 rw noh reg 21 octets 2016-061-01 00:00:00 newFile167.bin

EecnESeRng 18: Testing block 18 Receive Setting ru noh reg 21 octets 2016-81-061 80:008:00 newFile168.bin
@® Text O Hex 19: Testing block 19 ® Text O Hex rw noh reg 21 octets 2616-061-061 00:00:00 newF%le169.b%n
20: Testing block 28 rw noh reg 21 octets 20616-61-061 060:00:00 newFile178.bin

[J Auto Feed Line 21: Testing block 21 [ Auto Feed Line ru noh reg 21 octets 2616-81-81 60:80:08 newFile171.bin
[ pisplay Send 22: Testing block 22 [ pisplay Send rw noh reg 21 octets 2016-81-01 00:00:060 newF%1e172.b%n
’ 23: Testing block 23 rw noh reg 21 octets 20816-061-01 00:00:00 newFile173.bin

L] Display Time 24: Testing block 24 (] Display Time rw noh reg 21 octets 2816-81-81 88:00:88 newFile174.bin
) 25: Testing block 25 rw noh reg 21 octets 2616-61-01 00:00:00 newFile175.bin
SoadsSling 26: Testing block 26 Send Setting ru noh reg 21 octets 20816-81-81 88:80:00 newFile176.bin
@ Text O Hex 27: Testing block 27 ® Text O Hex ru noh reg 21 octets 2016-01-61 00:00:080 newFile177.bin

rw noh reg 21 octets 2616-61-01 00:00:00 newFile178.bin
rw noh reg 21 octets 20616-61-01 00:00:00 newFile179.bin
rw noh reg 21 octets 20616-61-61 00:00:00 newFile180.bin
rw noh reg 21 octets 20616-61-61 00:00:00 newFile181.bin
rw noh reg 21 octets 20616-61-61 00:00:00 newFile182.bin
rw noh reg 21 octets 20616-61-061 00:00:00 newFile183.bin
rw noh reg 21 octets 2016-61-061 00:00:00 newFile184.bin
rw noh reg 21 octets 2016-61-061 00:00:00 newFile185.bin
rw noh reg 21 octets 20616-061-01 00:00:00 newFile186.bin
rw noh reg 21 octets 2016-061-01 00:00:00 newFile187.bin
rw noh reg 21 octets 20616-061-01 00:00:00 newFile188.bin
rw noh reg 21 octets 20616-061-01 00:00:00 newFile189.bin
rw noh reg 21 octets 2016-01-01 00:00:00 newFile190.bin
rw noh reg 21 octets 2616-61-01 60:00:00 newFile191.bin
rw noh reg 21 octets 2616-61-01 60:00:00 newFile192.bin
rw noh reg 21 octets 2616-61-01 00:00:00 newFile193.bin
rw noh reg 21 octets 2616-61-01 00:00:00 newFile194.bin
rw noh reg 21 octets 2616-61-01 00:00:00 newFile195.bin
rw noh reg 21 octets 20616-61-61 00:00:00 newFile196.bin
rw noh reg 21 octets 2016-61-61 00:00:00 newFile197.bin
rw noh reg 21 octets 20616-61-61 00:00:00 newFile198.bin
rw noh reg 21 octets 20616-61-061 00:00:00 newFile199.bin
rw noh reg 21 octets 2616-61-61 00:00:00 newFileBcopy.bin
f ru noh reg 206121600 octets 2016-61-61 60:00:00 newFile1copy.bin
File(s): 283, Space: 0 octets

PASS

FATFS task_fatfs_copy_file test

fdate: 18465 ftime: @

PASS

28: Testing block 28
Otoop [0 [E]ms 29: Testing block 29 TJroop [0 [2]ms
308: Testing block 38
31: Testing block 31
32: Testing block 32
33: Testing block 33
34: Testing block 34
35: Testing block 35
36: Testing block 36
37: Testing block 37
38: Testing block 38
39: Testing block 39
48: Testing block 48
41: Testing block 41
42: Testing block 42
43: Testing block 43
44: Testing block 44
45: Testing block 45
46: Testing block 46
47: Testing block 47
48: Testing block 48
49: Testing block 49

A hhhhhhhhhhhhhhh-hhh-h-hh-h-h-h-h-h-h-h-h-h-h=h=h-h-h-h-h-h

Write/Read speed test

Read 25600080 octets in 0.175 sec or 14628572.000 B/s
PASS

Erase/Read test

4: Testing block 4

12: Testing block 12

91 20: Testing block 28

h
P
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