Lab 6

Building Linux Kernel
Including Device Drivers



Build kernel with a new driver

A Adding new driver code to linux kernel
source code

A Edit Makefile

A Edit Kconfig file

A Select the driver before kernel build
A Build the linux kernel



A Add new driver code to linux kernel

source code

A # cd /home/control/work/driver/fpga_led_dev

A # cp ./fpga_led_driver.c
fwork/achroimx6g/achroimx_kernel/drivers/char

A /dev/fpga_led



fpaa_led_driver.c 3

int __init iom_led_init(veid)

{
’I’t

*/

int result;

result = register_chrdev(IOM_LED_MAJOR, IOM_LED_NAME, &iom_led_fops):
if(result < @) {

printk(KERN_WARNING"Can't get any major\n");

return result;

}

result = alloc_chrdev_region( &fpga_led dev, fpga_led minor, 1, "fpga_led" };
if(result < 0) {
printk(KERN_WARNING "fpga_led: can't get major %d\n", fpga_led major);
return result;
}
printk(KERN_ALERT "major number = %d\n", MAJOR(fpga_led _dev));
if ( (cl = class_create( THIS_MODULE, "chardev" ) ) == NULL )
{
printk( KERN_ALERT "Class creation failed\n" );
unregister_chrdev_region( fpga_led dev, 1 ):
return -1;

1
if( device_create( cl, NULL, fpga_led_dev, NULL, "fpga_led" ) == NULL )
{
printk( KERN_ALERT "Device creation failed\n" );
class_destroy(cl);
unregister_chrdev_region( fpga_led dev, 1 ):
return -1;

cdev_init( &fpga_led_cdev, &iom_led_fops };

if( cdev_add( &fpga_led_cdev, fpga_led dev, 1 ) == -1)

{
printk( KERN_ALERT "Device addition failed\n" );
device_destroy( cl, fpga_led_dev );
class_destroy( cl );
unregister_chrdev_region( fpga_led_dev, 1 ):
return -1;

1
iom_fpga_led_addr = ioremap(IOM_LED_ADDRESS, 0x1);
printk("init module, %s major number : %d\n", IOM_LED_MNAME, IOM_LED_ MAJOR);

return 0;



A Edit Makefile
A # cd /work/achroimx6g/achroimx_kernel/drivers/char
A # vi Makefile
0bj-$(CONFIG_FPGA_LED) +=fpga led_driver.o

control@lab-pc2: fwork fachroimx6q/achroimx_kernel/drivers/char

obj-S(CONFIG_MWAVE) += mwave/
obj-S$(CONFIG_AGP) += agp/
obj-$(CONFIG_PCMCIA) += pcmcia/
obj-S(CONFIG_IPMI_HANDLER) += ipmi/

obj-S(CONFIG_HANGCHECK_TIMER) += hangcheck-timer.o
obj-$(CONFIG_TCG_TPM) += tpm/

obj-$(CONFIG_FPGA_LED) += fpga_led driver.o




A Edit Kconfig
A # cd /work/achroimx6g/achroimx_kernel/drivers/char
A # vi Kconfig
config FPGA LED
bool "FPGA _LED"

control@lab-pc2: fworkfachroimx6qfachroimx_kernel/drivers/fchar

config MXS_VIIM
tristate "MXS Virtual IIM device driver"
depends on (ARCH_MX5@ || ARCH_MX6)
help
Support for access to MXS Virtual IIM device, most people should say N here.

config FPGA_LED
bool "FPGA_LED"

endmenu



A Select the driver before kernel build

A # cd /work/achroimx6g/achroimx_kernel
A # make menuconfig

.config - Linuxfarm 3.0.35 Kernel Configuration

Linux/farm 3.0.35 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus --->. Highlighted
letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc»<Esc> to exit, <?> for Help, </> for Search. Legend:
[*] built-in [ ] excluded <M> module < > module capable

[ [] Patch physical to virtual translations at runtime (EXPERIMENTAL
General setup ---=
Enable loadable module support ---»
Enable the block layer ---=
System Type ---=
FIQ Mode Serial Debugger
Bus support --->
Kernel Features ---=
Boot options ---=
CPU Power Management --->
Floating point emulation ---=
Userspace binary formats
Power management options
[*] Metworking support ---=

v(+)

< Exit > < Help >




control@lab-pc2: fworkfachroimx6qfachroimx_kernel
.config - Linuxfarm 3.0.35 Kernel Configuration

Linux/arm 3.0.35 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus --->. Highlighted
letters are hotkeys. Pressing <¥> includes, <=N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?= for Help, </= for Search. Legend:
[*] built-in [ ] excluded <M> module < > module capable
~(-)

Kernel Features ---=

Boot options ---=

CPU Power Management ---=

Fleoating peoint emulation

Userspace binary formats

Power management options

*] Networking support ---=
i
File systems ---=
kernel hacking ---=
Security options ---=
-*- Cryptographic API --->
Library routines ---=

v(+)

< Exit > < Help >




.config - Linuxfarm 3.0.35 Kernel Configuration

Device Drivers
Arrow keys navigate the menu. <Enter> selects submenus --->. Highlighted
letters are hotkeys. Pressing <¥> includes, =N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend:
[*] built-in [ ] excluded <M> module < > module capable

~(-)

IEEE 1394 (FireWire) support ---=
< > I20 device support --->
[*] Network device support ---=
[ 1] ISDN support ---=
< > Telephony support --->
Input device support ---=
T character devices --->
<*> I2C support ---=
[*] SPI support ---=
PPS support --->
PTP clock support ---=
-*- GPIO Support --->
< > Dallas's 1-wire support ---=
-*- Power supply class support ---=

v(+)

< Exit > < Help >




control@lab-pc2: fworkfachroimx6qfachroimx_kernel

.config - Linuxfarm 3.0.35 Kernel Configuration

Character devices
Arrow keys navigate the menu. <Enter> selects submenus --->. Highlighted
letters are hotkeys. Pressing <Y= includes, <N=> excludes, <M= modularizes
features. Press <Esc»<Esc> to exit, <?> for Help, </> for Search. Legend:
[*] built-in [ ] excluded <M= module < > module capable

J/dev/ir IR device support

Freescale On-Chip OTP Memory Support

ARM JTAG DCC console

IPMI top-level message handler ---»

Hardware Random Number Generator Core support
Timer IOMEM HW Random Number Generator support

Siemens R3964 line discipline

Applicom intelligent fieldbus card support

RAW driver (/dev/raw/rawN)

TPM Hardware Support ---=

DCC tty driver

Log panic/oops to a RAM buffer

MXS Virtual IIM device driver

< Exit > < Help >




control@lab-pc2: fworkfachroimx6gqfachroimx_kernel

.config - Linux/arm 3.0.35 Kernel Configuration

Do you wish to save your new configuration? <ESC=><ESC=>
to continue.




A# make ulmage

control@lab-pc2: fworkfachroimx6qfachroimx_kernel

LD [M]

CHK
CHK
make[1]:
CALL
CHK
Kernel:
SHIPPED
AS
LD
OBJICOPY
Kernel:
UIMAGE

Created:

Data Size:

net/bluetooth/hidp/hidp.mod.o
net/bluetooth/hidp/hidp.ko
net/bluetooth/rfcomm/rfcomm.mod.o
net/bluetooth/rfcomm/rfcomm.ko

control@lab-pc2: /work/achroimxéq/achroimx_kernel$ make ulImage

include/linux/version.h
includefgenerated/utsrelease.h

"include/generated/mach-types.h' is up to date.

scripts/checksyscalls.sh
include/generated/compile.h
archfarm/boot/Image is ready
arch/arm/boot/compressed/1ibifuncs.s
arch/armfboot/compressed/1libifuncs.o
arch/arm/boot/compressed/vmlinux
arch/arm/boot/zImage
arch/arm/boot/zImage is ready
arch/arm/boot/uImage

Image Mame: Linux-3.0.35

Tue Jan 16 14:26:40 2018

Image Type: ARM Linux Kernel Image (uncompressed)

7020824 Bytes = 6856.27 kB = 6.70 MB

Load Address: 10008000
Entry Point: 10008000

Image arch/arm/boot/ulmage is ready
control@lab-pc2: /work/achroimx6q/achroimx_kernels [




A New kernel image location
A Iwork/achroimx6g/achroimx_kernel/arch/arm/boot

A # cd /work/achroimx6g/achroimx_kernel/arch/arm/boot
A # cp .Julmage /tftpboot

control@lab-pc2: fworkfachroimx6qfachroimx_kernelfarchfarm/boot

control@lab-pc2: /work/achroimx6q/achroimx_kernel/arch/arm/boot$ 15 -1
total 27664

drwxr-xr-x 2 control control 4096 Jun 29 2016 bootp

drwxr-xr-x 2 control control 4096 Jan 16 14:26 compressed
-rwxrwxr-x 1 control control 14261460 Jan 16 14:25 Image

-rw-r--r-- 1 control control 1274 Jun 29 2016 install.sh
-rw-r--r-- 1 control control 3074 Jun 29 2016 Makefile
-TWw-rw-r-- 1 control control 7020888 Jan 16 14:26 ulmage

-rwxrwxr-x 1 control control 7820824 Jan 16 14:26 zImage




u-boot

A Power on the target and press any key
within 3 seconds to stop autoboot

¥ COME T

File Edit Setup Control Window Help

|usdhc2 clock : 198000000Hz A
usdhc3 clock : 198000000Hz

usdhcd4 clock : 198000000Hz

nfc clock : 24000000Hz

Board: Achro i.MX6Q Board: ©x63012 [POR]

Boot Device: SD

I2C: ready

DRAM: 2 GB

MMC:  FSL_USDHC: ©,FSL_USDHC: 1,FSL USDHC: 2,FSL_USDHC: 3

Gzipped BMP image detected!

In: serial
Out : serial
Err: serial

[Net: got MAC address from IIM: ©0:00:00:00:00:00
FECO [PRIME]

[Hit any key to stop autoboot: ©

Achro i.Mx6Q > []




u-boot command

‘ﬂl COMG - Tera Term VT
File Edit Setup Control Window Help
Achro 1.MX6Q > help
? - alias for 'help'
autoscr - DEPRECATED - use "source" command instead
base - print or set address offset

bdinfo - print Board Info structure

bmp - manipulate BMP image data

boot - boot default, i.e., run 'bootcmd'

bootd - boot default, i.e., run 'bootcmd'

bootm - boot application image from memory

bootp - boot image via network using BOOTP/TFTP protocol
clk - Clock sub system

cls - clear screen

cmp - memory compare

coninfo - print console devices and information

cp - memory copy

crc32 - checksum calculation

destroyenv- destroy enviroment variables stored in medium
dhcp - boot image via network using DHCP/TFTP protocol
download_mode- download mode - enter i.MX serial/usb download mode
echo - echo args to console

erase - erase FLASH memory

ext2load- load binary file from a Ext2 filesystem
ext2ls - list files in a directory (default /)
fatinfo - print information about filesystem

fatload - load binary file from a dos filesystem
fatls - list files in a directory (default /)
flinfo - print FLASH memory information

lgo - start application at address 'addr'




u-boot command




