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Debug M4 in engineering mode
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Set the board to Engineering mode
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Engineering Mode

Boot mode Boot O | Boot 2

5
£ (1’23‘; ARt &mmzl»ﬁ‘ A MICRO SD
123 AA .
127w R129 C127, VR126 A R12824 e B

Forced USB boot
for flashing

Not supported ON 0

Engineering boot
microSD card ON ON




Engineering Mode

Generating project with STM32CubeMX

G’f Double click the STM32CubeMX icon on the desktop to open it
M Click on « Access to board selector »
= Filter on STM32MP1 (1) —
» Then select your board (2) and click on Start project on the top right corner (3)
=  Answer « Yes » to the popup « apply peripheral default settings »

Start My project from STBoard

uuuuuuuuu

[ sTM32F0 atur
[0 sTM32F1
® 2 x DDR3L 16 bits (8GB)
L] sTM32F2 « 4 GByte eMMC
[0 sTM32F3 ® 4 x USB type-A (host)
Os ‘® USB micro-AB (OTG)
 10M/100M/1G Ethernet interf
[ STM32F7 ® Speaker / Headset
0 sTM32G0 S EDITR
0O sT™M32H7 -« DSI 720p display
O st™™32L0
0 sTM32L1 d

Other v
price = 0.0 2 3
rFreq
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Engineering Mode

. Disable OpenAMP and IPCC
% Untip « Activated » box in IPCC automatically disable OpenAMP in the same time.

: STM32CubeMX Untitled*: STM32ZMP157CAAX STM32MP157C-EV1

oy
STM32 ﬁ i i
i File Window Help

STM3ZMP157CAAX - STM3ZMP157C-EV1 Untitled - Pinout & Configuration ,

Pinout & Configuration Clock Configuration

Additional Softwares v Pinout

Q‘ V| IPCC Mode and Configuration :
Boot time: Runtime contexts:
System Core N Boot ROM  Boot loader Cortex-M4

-
[ O Activated ]

GPIO

IPCC

Ky :
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Assign GPIO PH7 to M4.

R108

LED B LAA
< > 680R

Ly
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Engineering Mode

U13B
SAI2 MCLEA D6 AC2 ETH NRST
ARD D2 C8 EE? ig? W1 HDMI INT
ETH TXD3 Y| o boy V2 _MCO2 TPl
SDMMC2 CK___ (9 | o2 bos T4 __ARD D8 -
DSI_RESET DI | e bos [ABZ _ETH GIX CIK
LTDC GO Cil | pre bO4 Y6 __ETH CLKI25
LTDC Gl cio | oo P> [TAI0__SDMMC2 CMD
ARD DO AAIL | oo bo¢ [TACIA_LTDC CIK
ARD DI ACIZ | o bos | _ABY _USARTS RTS
ARD D6 AR | P8 PO% [Y13__AUDIO RST
ARD D4 Y5 | b, e [TABIT _LTDC B2
ARD D10 Aq| oo pa® [¥7__UART4 1X
ARD D13 Ba | poi) bo ) K4 __LTDC BI
ARD D12 A3 | TEl2 PG 2 [CAAZ _ETH TXDO
ARD DI C6_| poia by [CAAL _ETH IXDI
LTDC R7 D3| oot POt [(B7 __SDMMC3 CK
SDMMC3 DO _ D8 PI___HSE IN
SDMMC3 CMD___AS | o) P G P2 _HSE OUT
DS LCD INT __Al4 | pr) O [CABZ__LIDC R
PI_GPIO7 UL | or3 s [AA3 _LTDC RI
SDMMC3 DI____ Do | 0o bha Bl WL REG ON
SDMMC3 D2 ____D7 | prd PHe (A2 __BT HOST WAKE
SPIS_NSS AAI3 | oo : ——
SPI5_SCK ABD | o7
SPIS MISO __ACLI | pro .
SPIS MOSI___AAI4 | 5 b L5 LTDC R3
LTDC DE V2 | oo piito €2 _LTDC Ra
SAD SDBm 10 | b oy [CCa—_TiMs Cip
ARD A5 vo | oh) i [B2 __LTDC Re
ARD Al Y5 | o b2 [DI__LTbC @
ARD A0 ACA | oo bH1a C3 _1TDC G3
I2C1 SDA va | oo bis (B _LTDC G4

STM32MP157CAC3




Engineering Mo

Assign GPIO PH7 to M4.

STM32CubeMX Untitled*: STM32MP157CACx STM32MP157C-DK2

oy x

SEMB/IE File Window Help
ube

Untitled - Pinout & Configuration

Clock Configuration Project Manager
v Software Packs v Pinout
Q_ {5k GPIO Mode and Configuration : iLF Pinout view System view
Categories Configuration :
System Core e
a
v DDR
v DMA
GIC Search Signals
[ show only Modified Pins
v HSEM
o
e e
PH4 nfa Output P... No puII-u... Low WL_REG_...
Vv IWDG2 PHS nfa Input mo... No pull-u... nfa BT_HOST...
v MDMA PH7 nfa Output P... No pull-u... Low LED_Y [L...
PI11 nfa Input mo... No pull-u... nfa STUSB1...
PZ6 nfa Output P... No pull-u... Low BT_REG_... | Enter User Label
PZ7 nfa Output P... No pull-u... Low BT DEV ... Signal Unpinning
+PH7 Configuration : ) & Pin Stacking
Pin Reserved » O Free
GPIO mode Output Push Pull ~ a
| P | O Cortex-A7 secure
Analog 5 GPI0 Pull-upfPull-down |N0 pull-up and no pull-dewn V|
Timers > Maximum output speed |Low V|
AW
MCUs Selection | ¢ DR Inte
I_ Required Peripherals

@ STM32MP1 STM32MP157 STM32MP157CACK TFBGA361 MNone

Ky :
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Engineering Mode

5 Project Settings and generation

1. Fill project name

2. Set Project location ( if default does not suit you)
3. Choose Toolchain/IDE
4

. Generate Code
sww;ﬁ Help n , k m

CubeMX
Untitled - Project Manager GENERATE CODE

Pinout & Configuration Clock Configuration Project Manager

¢Project Settings
Project Name
Engineer_mode_LED example |

Froject Location

ork/STM3ZCubelDEMworkspace_1.5.1/ |

Application Structure

|Advar1(ed ~ | [ Do not generate the main()

Toolchain Folder Location
Code Generator |

Toolchain / IDE
[sTM32CUbeIDE ~] Generate Under Root

¢Linker Settings

Minimum Heap Size 0200
LUCIETOG SIS GER | Minimum Stack Size lox400

+Mcu and Firmware Package
Mcu Reference
|STM32MP157CAC>( |

Firmware Pa(kaﬁe Narme and Version

MCUs Selection [
T see | e | Mo | b | Requred Ferpherai
@ STM32MP1 STM32MP157 STM32MP 157 CACK TFBGA3E61 None 9
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Engineering Mode

$Open project in CubelDE
o

1 1 1 The Code is successfully generated under :
Choose Open PrOJeCt In the popup WIndOW’ j‘workaTMBQCubelDE,"wSt:r?cspace_l.5.1{Engineer_mode_LED_exampIe
Then the project will be opened in CubelDE

Project language : C

- STM32CubelDE

mil BvR-RE S~ vitvO - hviniadi®sy~i 8 mid M= i) Q i
1y Project Explorer &2 0% 8 =0 @ mainc 52 | = 0| = outline % @ Build Targets =0
~ [HEngineer_mode LED_example 1 |* USER CODE BEGIN Header */ BlRRs o ¥ §
¥ =Common i’ o main.h
¥ (=Drivers 4 + SystemcClock_Config(void) : void
» [EEngineer_mode_LED example_CA7 (in CA7) 2 + PeriphCommonClock_Config(void) : void
[ Engineer_mode LED_example CM4 (in CM4) 7+ @attention +5 MX_GPIO_Init(void) : void
» @ilincludes 8 * ® main(void) : int
¥ ¢ Common 9 * <hZ><center>&copy; Copyright (c) 2821 STMicroelectronics. o SystemcClock_Config(void) : void
10 = ALl rights reserved.</center></h2> . - . .
v ECore 11 * e PeriphCommoncClock_Config(void) : void
» E=Inc 12 * This software component is licensed by ST under BSD 3-Clause license, @ 3 MX_GPIO_Init(void) : void
v @ sie 13 * the "License"; You may not use this file except in compliance with the s Error_Handler{void) : void
14 * License. You may obtain a copy of the License at: ~ . i §
15 = opensource.org/licenses/BSD-3-Clause A assert_failed(uints_t*, uint32_t) : void
» [c stm32mpixx_hal_msp.c 16 *
» B stmazmp jt.c 1é :; ............................................................................
¥ [g syscalls.c 192 /* USER CODE END Header */
¥ [€ sysmem.c 20 |/* INCLUQES = --mn o mmn e e e e e mee e */
21 #include "main.h"
P = startup 22
» & Drivers 232 /% Private InCludes === ----=-mmms oo oo */
» & RemoteProc 24 /* USER CODE BEGIN Includes */
= 25
[ STM32MP157CACK_RAM.Id 26 /* USER CODE END Includes =/
[ Engineer_mode LED_example.ioc 7
280 /* Private typedef ---------c-cmoimoiii ittt e eee s */
29 /* USER CODE BEGIN PTD */
30
31 /* USER CODE END PTD */
32
33@ /% Privaie define ---------oc-imocime it */
34 /* USER CODE BEGIN PD */
35 /* USER CODE END PD */
36
378 /% Privale MACrQ ---------m----mm oo */
38 oLtdSER.CODE BEGIN PM 2./
Problems &8 v Tasks & Console [ Properties Y & = O/ | Build Analyzer 3 | == Static Stack Analyzer = 8=0
0items
Description Resource Path Location 1 Memory Regions | Memory Details

Region Start address End address Size Free Used Usage (%)

, l Writable Smart Insert 1:1:0 ] : 8 10
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Engineering Mode

QﬁtgAdd your own code to the user code region

[e] main.c &2 | [¢ stm32mp1xx_hal.c [e] stm32mp1xx_hal_gpio.c

95

96 /* Initialize all configured peripherals */
97 MX GPIO Init();

98 /* USER CODE BEGIN 2 */

99

log /* USER CODE END 2 */

lo1l

162 /* Infinite loop */

1683 /* USER CODE BEGIN WHILE */

164 while (1)

185 {

106 /* USER CODE END WHILE */
187

los /* USER CODE BEGIN 3 */
109 HAL GPIO TogglePin(LED Y GPIO Port, LED Y Pin);
118 HAL Delay(250);

111 }

112 /* USER CODE END 2 =/

113 }

114

1158 f#*

116 * @brief System Clock Configuration
117 * @retval None
118 */

Ky 1
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>

7 Debug configurations

Engineering Mode

1. Click the Debug tool on the toolbar to open the Debug configuration window
2. Configure the debug settings as below

3. Click Apply&OK to debug the code

Ly
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w [ Engineer_md
}» (= Common
» (= Drivers
» (5 Engineer_t
>0

» 4% Binaries
b wil Includes
» B Commo
¥ B Core
» =Inc
¥ E=Src
b =Starky
¥ 2 Drivers
b =STM3]
} =Debug
» (=Remote
|2 Enginee|
& STM32N
[ Engineer &

Edit launch configuration properties

O~Q-inigidi®y~ SR SR ACICR ¢

main.c &2 | [¢ stm32mp1xx_hal.c

[¢] stm32mp1xx_hal_gpio.c

Edit Configuration

Name: 'Engineer_mode_LED_example_CM4

Main | %* Debugger | B Startup| %> Source| & Common

GDB Connection 5ettings

IO Autostart local GDB server I Host name or IP address | localhost

Connect to remote GDB server Port number

(3333

Load Mode
O thru JTAG/SWD link (Engineering mode}l thru Linux core (Production mode)

Connection

Serial Port: | MPU Serial (/dev,

Debug probe | ST-LINK (OpenQCD)

GDB Server Command Line Options
OpenOCD Setup
OpenOCD Command:

'"S{stm32cubeide_openocd_path}/openocd" |

OpenOCD Options :

®

[[3 Engineer_ mode LED example cm4

net Address: | 192.168.7.1

Revert

Apply

Cancel

=

Q BHE
= B 5= outline 8 @ BuildTa =8
SR CR

o main.h

+ SsystemClock_cConfig(void) :
++ PeriphCommonClock Confii
+£+5MX_GPIO_Init(void) : void

e main(void):int

(]

e PeriphCommonClock_Confi
® °MX_GPIO_Init(void) : void

e Error_Handler(void) : void
& assert_failed{uint8_t*, uint3

tatic Stack Analyzer ®E=0
ory Details
ress End address @ Size Free
12
 Status: busy




Engineering Mode

\tg Exécute and Debug the code

lefactor Mavigate Search Project Run Window Help
HFvO-vQL~vie B @M vE igidi®@me v
ect Explorer Resume Eﬁr%ﬁi? eld main.c 2 [d ¢

LED example_CM4[STM32 Cortex-M C/C++Appli|__ 04 %/
 65=1int main(
le LED example CM4.elf

s r

Ky 13
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M4 production mode demo
Communicate between A7 and M4 through 12C
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Production Mode

Set the board to Production mode

BREQRRRDBRRDDHHOO0 D000 Gan

EEOOOMOOOAOOONAAHOOR

Boot mode Boot O | Boot 2

el | PR | (U _JCN14
vop 613 WoTT Koo sllo7 Bz los Hoi T . | °
%) %2120 .

o SiEipom Ce€ G Forced USB boot
e for flashing

& “
127w R129 C127, (Ri26 2 A 1284 A
B 4”’“;;4 C;él \3128“'25 51%?( ) "ucizm
Sea M ~ 3 . =l SR132 2:;‘2:‘:;\6130

Ri47a %

- 40 RisLA A Reag =" — - L=
R1d9es Buiz Cil2s s %142 Rig1A L macist RoHS oot w1 .
1 T AR144 1434 i ;
b Rgtimon o : 2 Not supported ON 0

TP24(®) K

TP25(8) 1

=0 |- Engineering boot 0 ON

microSD card

0
w
[ 4
=
-
-

o
)
@

Ky7 | ' .
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Connect 12C2 to 12C5
Find a pair of PINs for 12C2

Ly

Production Mode

“'[ESDA7P120-1U1M

16

Bort F FFO - - - 1I2C2_SDA
ort
PF1 - - - 1252 _SCL
] , ] ;
Find the PINS’ location in CN2
GPIO EXPANSION 3V3 SV_VIN
i CN2
4 ID SC |
Lo Sl 1D SO EXP GPIO2 3') i
A ) SLATN
EXP GPIO2 EXP_GPIO3
LS EXP_GPIO3 EXP_GPIO4 S EXP GPIO14
SDMMC3 DO D& 12C5 SCL = 7 8 :
PFO MCO! —— 9 10 T
SDMMC3 CMD A5 e EXP_GPIOS EXP GPIO17 1 EXP GPIOIR
T ——— PF1 TIMS CHE EXP GPIO6 EXP GPIO27 13 14
P EXP_GPIO7 EXP_GPIO22 T EXP GP1023
ok EXP_GPIOS ENEN EXP_GPI024 —
T EXP_GPIO9 EXP GPIO10 19 2 GND
o s EXP GPIOID EXP_GPIO9 1 2 EXP GPIO25
= i EXP GPIOL1 EXP _GPIOL1 R EXP_GPIOS
&) — EXP_GPIO12 EXP_GPIO7
|21 TIM4_CH2 Al , —— 25 26 —
{PLGPIO » = TIM3_CH2 L8 LU0 ID _SD 27 28 o)
™ T EXP_GPIOI4 EXP_GPIOS S
s EXP GPIOIS EXP_GPIOG EXP GPIO12
USART3 RX 2218 L 31 32
N e EXP GPIOI6 EXP _GPIOI3 3 3
e EXP _GPIOI7 EXP_GPIOL9 e EXP GPIO16
SAI2 ‘S_CKA EXP GPIOIS EXP GPIO26 37 38 EXP GPIO20
T EXP GPIO19 EXP GPIO21
SAI2 FSA A O ——1 39 40
SAI2 SDA EXP _GPIO20
LSAIE_QI)H EXP GPIO21 Header 20x2
= - EXP GPlQ22
e E— bl
SDMMC3_CMD o L -
SDMMC3 D0 e e = =
—— e GND GND
SDMMC3 Do EXP_GPIO26
S C3 D2 EXP GPIO27
SDMMC3_D3 2 e
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Production Mode
Connect 12C2 to 12C5
Connect 12C with |25

.
»
»
>
.
>
.
.
.
.
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Production Mode

Kernel device tree modification
Assign PINs for 12C2:

diff --git afarchfarmf/bootfdts/stm32mpl15-pinctrl.dtsi bfarchfarm/boot/dts/stm32mpl5-pinctrl.dtsi
index 8035044b8c39..7437b98ebcf2 100644

--- afarchfarmfboot/dts/stm32mpl5-pinctrl.dtsi

+++ bfarch/arm/bootfdtsfstm32mp15-pinctrl.dtsi

};

i2c5 pins_a: i2c5-0 {
pins {

‘—l pinmux = <STM32_PINMUX('A', 11, AF4)>, /* I2C5_SCL */
, 18
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Production Mode

Kernel device tree modification

Configure 12C2 parameters

diff --git a/arch/arm/boot/dts/stm32mp15xx-dkx.dtsi b/arch/arm/boot/dts/stm32mp15xx-dkx.dtsi
ndex 685a82161cc8..6alce5aa22e8 100644

--- afarch/arm/boot/dts/stm32mp15xx-dkx.dtsi

++ bJ/archfarm/boot/dts/stm32mp15xx-dkx.dtsi

status = "disabled”;

&i2s2 {
’l clocks = <&rcc SPI2>, <&rcc SPI2 K>, <&rcc PLL3 Q>, <&rcc PLL3 R>;

life.augmented



Production Mode

Kernel device tree modification
Enable 12C2 for A7 and 12C5 for M4:

diff --git a/arch/arm/boot/dts/stm32mp157c-dk2.dts b/arch/arm/boot/dts/stm32mp157c-dk2.dts
ndex baldiSde2f2c..8c3d60d250c3 100644

--- afarch/arm/boot/dts/stm32mp157c-dk2.dts

++ b/arch/arm/boot/dts/stm32mp157c-dk2.dts

vddio-supply = <&v3v3>;

Ky 20
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Rebuild the dtb and download to the board

1. Rebuild the dtb :
PC$ cd /work/developer/linux
PC $ makekerneldtb
2. Boot board and check I2C device on board:
Board# i2cdetect -
3. Download the dtb to the board :
PC $ flashkerneldtb
4. Reboot board and check 12C device on board again:

Board# i2cdetect -

root@stm32mpl:~# i2cdetect -1

i2c-3 i2¢ 12c-0-mux (chan id @)
i2c-1 i2c STM32F7 I2C(0x40013000)
12c-2 12¢C STM32F7 I2C(Ox5c002000)
i2c-0 i2c STM32F7 I12C(0x400126000)

Ly
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Production Mode

adapter
adapter
adapter
adapter
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Production Mode
Import the 12C_A7_M4 demo

Open File...

1. Open CubelDE, click “File’=>"Open Projects from File System”
2. Fill in the “Import source” textbox with “/work/m4/12C_A7_M4”
3. Click “Finish”

8 Open Projects from File System...

Import Projects from File System or Archive

Import Projects from File System or Archive o
This wizard analyzes the content of your Folder or archive file to find projects and import them in the IDE. /_’ y
Import source: |[work/m4/i2C_A7_M4 I Directory... Archive...
type Filter text Select All
Folder Import as Deselect All
12C_AT_M4 Eclipse project
12C_A7 M4/CM4 Eclipse project 2 of 2 selected

Hide already open projects
Close newly imported projects upon completion
Use installed project configurators to:

Search for nested projects
Detect and configure project natures

Working sets
Add project to working sets New...

Working sets v Select

Show other specialized import wizards

Ly

22
@ < Back Next = Cancel Finish
life.augmented

m




Production Mode

Code modification & compilation

workspace_1.5.1 - 12C_A7_M4_CM4/Core/Src/main.c - STM32CubelDE

File Edit Source Refactor MNavigate Search Project Run Window Help

Build 'Debug’ for project '12C_A7_M4_CM4' HEY & = 5| [¢ mainc X
~[@I12C_A7_M4 104 /* IPCC initialisation */
» = Common }gg MX_IPCC Init();
¥ (= Drivers 187  /* USER CODE BEGIN SysInit #*/
[H12C_ A7 M4 _CM4 (in CM4) 108 _
b & Binaries }?3 /* USER CODE END SysInit #/
» GilIncludes 111 /* Initialize all configured peripherals */
e 113 MX_I2C5 Init();
ore 114  /* USER CODE BEGIN 2 */
¥ =Inc 115
v (= 5r¢ 116 HAL GPIO WritePin{LED Y GPIO Port, LED Y Pin, GPIO PIN SET);
117 HAL Delay(580);
TN 115 HAL GPIO Writepin(LED Y GPIO Port, LED Y Pin, GPIO PIN RESET):
» [g stm32mpixx_hal msp.c 119 HAL Delay(150);
b [& stm32mpixx_it.c 120 HAL GPIO WritePin{LED Y GPIO Port, LED Y Pin, GPIO PIN SET);
- 121 HAL Delay(156);
P [g syscalls.c 122 HAL GPIO WritePin(LED Y GPIO Port, LED Y Pin, GPIO PIN RESET);
¥ [g sysmem.c 123 HAL Delay(150);
124
2
B?tart”p 125  /* USER CODE END 2 #/
» & Drivers 126
» = Debug 127 /* Infinite loop */

128 /* USER CODE BEGIN WHILE */

» (= RemoteProc 129 while (1)

[E/12C_AT7_M4_CM4.cfg 130 {
2 12C A7 M4 cM4.launch 131 /* USER CODE END WHILE =*/
e 132
= 12C_A7_M4_CM4 (1).cfg 133 /* USER CODE BEGIN 3 */
E 12C_A7_M4_CM4 (1).launch 134 if(HAL_I2C Slave Receive IT(&hi2c5, (uint8 t *)aRxBuffer, 1) != HAL OK)
[& STM32MP157CACX_RAM.ld Eg { e tranet , . ,
R - ransTer error 1n reception process =
[@12C_A7_M4.ioc 137 Error_Handler(};
‘ [E i2c_test 138 }
’l 139 23
140 while (HAL I2C GetState(&hi2c5) !'= HAL I2C STATE READY)
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Production Mode

Debug configurations

1. Click the Debug tool on the toolbar to open the Debug configuration window
2. Configure the debug settings as below
3. Click Apply

4. Click the Debug tool to run debug

o= Outline 3
Debug Configurations o

Create, manage, and run configurations
€3 Theinet address '192.168.7.1" is not reachable.

CeEeEXBY ~ Name: | 12C_A7 M4 CM4

lpsiliziz Main [®% Debugger .+ Startup| %~ Source| ] Common

[E]c/c++ Application GDB Connection Settings

[E]C/C++ Attach to Application I O Autostart local GDB serverl Host name or IP address | localhost
[E]¢/C++ Postmortem Debugge .
I'EIC,!CH Remote Application Conneck to remote GDB server Port number [ 3333

[E]GDB Hardware Debugging Load Mode
i Launch Group
# Launch Group (Deprecated)

w [ STM32 Cortex-M C/C++ Appl f
[Engineer mode LED exar || | S€rialPort: | MPU Serial (/dev/ttyACh  ~ || Edit... IInetAddress:'192.168.?.1 I

€ [2C_A7_M4_CM4

Debug probe | ST-LINK (OpenQCD) -

thru JTAG/SWD link (Engineering mode) b thru Linux core (Production mode) I
Connection

|E

GDB Server Command Line Options
OpenOCD Setup
OpenOCD Command:

, l Filter matched 10 of 10 items P I Apply I 24
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Production Mode

Exécute and Debug the code

lefactor Mavigate Search Project Run Window Help
HFvO-vQL~vie B @M vE igidi®@me v
ect Explorer Resume Eﬁr%ﬁi? eld main.c 2 [d ¢

LED example_CM4[STM32 Cortex-M C/C++Appli|__ 04 %/
 65=1int main(
le LED example CM4.elf

s r

Ky 25
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Production Mode

Send the elf file to the board:
PC$ scp /work/m4/12C_A7_M4/CM4/Debug/I2C_A7_M4_CM4.elf root@192.168.7.1:/lib/firmware/

Login into the board console:
PC$ ssh root@192.168.7.1

Stop M4 from running:

Board# echo stop > /sys/class/remoteproc/remoteprocO/state

Set the M4 firmware name:

Board# echo 12C_A7 M4 CM4.elf > /sys/class/remoteproc/remoteprocO/firmware
Boot M4

Board# echo start > /sys/class/remoteproc/remoteprocO/state

Ky 26
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mailto:root@192.168.7.1:/lib/firmware/
mailto:root@192.168.7.1

Test the demo

Send 12C message in linux console to M4
root@stm32mpl:~# i2cset -f -y -a 1 0x7b 0x66 0x00
root@stm32mpl:~# i2cset -f -y -a 1 0x7b 0x66 0x05
root@stm32mpl:~# i2cset -f -y -a 1 0x7b 0x66 0x01

Check the board to see if the LED on/off/blink correctly.

Try to modify the code to change the phenomenon.

Ly
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Production Mode
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Inter-processor communication
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Inter-processor communication
Import the OpenAMP_TTY_echo e >

Open File...

1. Open CubelDE, click “File’=>"Open Projects from File System” % Open Projects From File System...

Recent Files

2. Fill in the “Import source” textbox with
“/work/m4/STM32Cube_FW_MP1_V1.3.0/Projects/STM32MP157C-
DK2/Applications/OpenAMP/OpenAMP_TTY_echo/STM32CubelDE”

3. Click “Finish”

Import Projects from File System or Archive o
This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE. x_" y
Import source: I MPT5?C—DK2,|"Applications,f’OpenAMP,f’OpenAMP_ﬂY_e(ho,f’STM32CubeIDEI v Directory... Archive...
type filter text Select All
Folder Import as Deselect All
STM32CubelDE Eclipse project
STM32CubelDE/CM4 Eclipse project Saf el

Hide already open projects
Close newly imported projects upon completion
Use installed project configurators to:
Search for nested projects

Detect and configure project natures
Working sets
Add project to working sets New...

Working sets - Select
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Code modification
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+ [ OpenAMP_TTY_echo_CM4 (in ChM4)
P

3 Binaries
w Includes
~ (= Application
= RemaoteProc
(= Startup
~ (= User
[ lock_resource.c
[& main.c
[, mbox_ipcc.c
[, openamp_log.c
[, openamp.c
[ rsc_table.c
[ stm32mpTxc_hal_msp.c
[ stm32mpocit.c
l¢| syscalls.c
L€ sysmem.c
= Debug
= Doc
= Drivers
~ (= Middlewares
~ [= OpenAMP
= libmetal
~ [= open-amp
~ [= remoteproc
[& remoteproc_virtio.c
v [= rpmsg
[& rpmsg_virtio.c
[& rpmsg.c
v (= virtio
[ virtio.c
[& virtqueue.c
~ = virtual_driver
[ virt_uart.c
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Inter-processor communication

&
volatile struct shared resource table  resource __attribute_ ((used)) resource table;
#else
CONST struct shared resource_table _ resource __attribute__ ((used)) resource_ table = {
#endif
#elif defined( ICCARM )
__root CONST struct shared resource table resource table @ ".resource table" = {
#endif

#if defined( TICCARM ) || defined (__CC_ARM) || defined (LINUX_RPROC_MASTER)
.version = 1,
#if defined (_ LOG_TRACE I0 )
.num = 2,
#else
.num = 1,
#endif
.reserved = {@, @},
.offset = {
offsetof(struct shared resource table, vdev),
offsetof(struct shared resource table, cm_trace),

1l

/* Virtio device entry */

vdev= {
RSC_VDEV, VIRTIO_ID RPMSG_, ©, RPMSG_IPU_C@ FEATURES, @, @, 0,
VRING_COUNT, {@, @},

¥

/* Vring rsc entry - part of vdev rsc entry */
.vring® = {VRING_TX_ADDRESS, VRING_ALIGNMENT, VRING_NUM_BUFFS, VRING@_ID, @},
.vringl = {VRING_RX_ADDRESS, VRING_ALIGNMENT, VRING NUM_BUFFS, VRING1_ID, @},

#if defined (__LOG_TRACE_IO )
.cm_trace = {
RSC_TRACE,
(uint32_t)system_log_buf, SYSTEM_TRACE_BUF_SZ, @, "cmd4_log",

< 30

B ~= 8 [&Build Analyzer =£ Static Sta



Inter-processor communication

Load the firmware and start M4

Transfer the elf file to the board:

PC$ scp OpenAMP_TTY _echo_CM4.elf root@192.168.7.1:/lib/firmware/
Indicate the firmware name for remoteproc:

PC $ sshroot @192.168.7.1
Board# echo OpenAMP_TTY _echo_CM4.elf >/sys/class/remoteproc/remoteprocO/firmware
Execute M4 firmware:

Board# echo start >/sys/class/remoteproc/remoteprocO/state
Check the virtual TTY device:

Board# Is /dev/ttyRPMSG*
Send cmd by A7 and check the feedback from M4

Board# cat /dev/ttyRPMSGO &
Board# echo “test” > /dev/ttyRPMSGO
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Exercises

In example 2, why send 0x7b 0x66 ? Change code to send 0x7b 0x33 to control LED. (Point:15)
Combined with example 1 and example 3, toggle LED after receiving virtual TTY data.(Point: 30)
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