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Raspberry Pi 4B Bring up
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Download the latest kernel for Pi

• Command

#git clone --branch <branch> https://github.com/raspberrypi/linux

where <branch> is the name of the branch that you wish to download. We can 

choose rpi-6.7.y for Pi 4B
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Cross compile environment setting

First, you will need a suitable Linux cross-compilation host. We tend to use Ubuntu; since Raspberry Pi 

OS is also a Debian distribution, it means many aspects are similar, such as the command lines.

You can either do this using VirtualBox (or VMWare) on Windows, or install it directly onto your computer. 

• Necessary installation packages

#sudo apt install git bc bison flex libssl-dev make libc6-dev libncurses5-dev

• Cross compiler for Pi 4B

#sudo apt-get install gcc-aarch64-linux-gnu

#sudo apt-get install crossbuild-essential-arm64
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Cross compiling the kernel

• Config the kernal, use menuconfig

#make ARCH=arm64 CROSS_COMPILE=aarch64-linux-gnu- menuconfig

• Or, for Raspberry Pi 4B, default 64-bit build configuration

#make ARCH=arm64 CROSS_COMPILE=aarch64-linux-gnu- bcm2711_defconfig

• Build the kernel

#make ARCH=arm64 CROSS_COMPILE=aarch64-linux-gnu- Image modules 

dtbs j32
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Prepare the SD card

The best way to set the environment of sd card is to flash an offical imager into 

SD card

• Download the .iso file from below link:

https://downloads.raspberrypi.com/raspios_arm64/images/raspios_arm64-2023-

12-06/2023-12-05-raspios-bookworm-

arm64.img.xz?_gl=1*1smomv*_ga*MTgyODI3MDM2NC4xNzA0MjY0MzQz*_ga_

22FD70LWDS*MTcwNDI2NDM0My4xLjEuMTcwNDI2OTIwMS4wLjAuMA..
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Install Directly onto the SD Card

For building the SD card, we recommand to use rufus.exe to flash .iso file.

• Rufus.exe download link:

https://rufus.ie/downloads/
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Remount the SD card disk

• First, use command #ls /dev/sd* before and after plugging in your SD card to 

identify it, will see the below additional disk

• Mount the sdb1 and sdb2 for image updating
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Updata image&modules&dtbs into the SD Card
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• Copy the kernel into the kernel path, but with a different filename - for instance, kernel-myconfig.img - rather than 

overwriting the kernel.img file. You can then edit the config.txt file to select the kernel that the Raspberry Pi will boot, 

• For example:

kernel=kernel-myconfig.img

• Commands:

#export KERNEL=kernel-myconfig

#export KERNEL_PATH=<Kernel path>

#make PATH=$KERNEL_PATH ARCH=arm64 CROSS_COMPILE=aarch64-linux-gnu- INSTALL_MOD_PATH=mnt/ext4 

modules_install

#cp mnt/fat32/$KERNEL.img mnt/fat32/$KERNEL-backup.img

#cp arch/arm64/boot/Image mnt/fat32/$KERNEL.img

#cp arch/arm64/boot/dts/broadcom/*.dtb mnt/fat32/

#cp arch/arm64/boot/dts/overlays/*.dtb* mnt/fat32/overlays/

#cp arch/arm64/boot/dts/overlays/README mnt/fat32/overlays/
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Unmount the SD card disk
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• Umount the folders:

• Plug in the SD card and boot up Raspberry Pi

• Use below command in Raspberry Pi’s terminal to check 

whether the loading is successful

# uname -a
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Linux driver integration as module

– Based on Raspberry Pi 4B
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Hardware connection
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Compile the driver to .ko file
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• Will need below files in a separate folder

• After execute make command, generate a .ko file
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Compile the dtb & dtbo

• Modify the bcm2711-rpi-4-b.dts, add below contents

i2s_clk_producer: &i2s {

pinctrl-names = "default";

pinctrl-0 = <&i2s_pins>;

#sound-dai-cells = <0>;

dmas = <&dma 2>, <&dma 3>;

dma-names = "tx", "rx";

};

• Creat tac5x1x-soundcard-overlay.dts, which including DTS containing sound card and i2c node
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• Copy new dts file into corresponding folder
# cp arm_broadcom/bcm2711-rpi-4-b.dts  $(kernel)/arch/arm/boot/dts/broadcom/

# cp tac5x1x-soundcard-overlay.dts  $(kernel)/arch/arm64/boot/dts/overlays/

• Modify the $(kernel)/arch/arm64/boot/dts/overlays/Makefile
Add new dtbo name at the tail of dtbo list

• Go back to kernel root path, run make to compile dtbs

# make ARCH=arm64 CROSS_COMPILE=aarch64-linux-gnu- dtbs

• Update *.dtb in SD card

#cp arch/arm64/boot/dts/broadcom/*.dtb mnt/fat32/

(This step only needs to be done once, it depends on the platform)

Update the dtb & dtbo
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• Check the *.dtbo file in overlays
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Prepare environment in platform

• After generating *.dtbo file and *.ko file, 

move both files into Pi’s local folder, like 

/home/(username)/, any new update 

only changes these two files

– tac5x1x-soundcard.dtbo

– snd-soc-tac5x1x.ko

• check the depends of *.ko (as right 

image), if any of depends is lacked, then 

use modprobe command to install it. 
Example: 

– # sudo modprobe regmap-i2c
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Install dtbo

– Creat an overlay sub folder:

# mkdir -p /sys/kernel/config/device-tree/overlays/tac5x1x

– Copy *.dtbo into sys folder as dtbo

# cp /home/lpa/tac5x1x-soundcrad.dtbo  /sys/kernel/config/device-tree/overlays/tac5x1x/dtbo

– Utilize a shell script for quickly updating

– After updating dtbo, check the device tree nodes
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insmod *.ko file

• Make sure all depends are prepared, then run insmod command

– # sudo insmod snd-soc-tac5x1x.ko

• Check installed modules

– # lsmod |grep tac

• Remove modules (if needed)

– #sudo rmmod -f snd_soc_tac5x1x

17



TI Confidential – NDA Restrictions

Confirm new sound card

• Use below commands to confirm sound card status 

– #cat /proc/asound/pcm

– #cat /proc/asound/cards

– #alsamixer -c (card number)

– #amixer contents -c (card number)

– #aplay -L

– #arecord -L
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Test Commands | Playback

• 16-bit mono TDM

– #amixer -c [card id] cset numid=[id]  [value]

– #aplay -c 1 -f S16_LE -r 48000 -d 15 --device="hw:0,0" TDM-1slot-16b-play.wav

• 16-bit 2-slots TDM

– #amixer -c [card id] cset numid=[id]  [value]

– #aplay -c 2 -f S16_LE -r 48000 -d 15 --device="hw:0,0" TDM-2slot-16b-play.wav
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Test Commands | Recording

• 16-bit mono TDM

– #amixer -c [card id] cset numid=[id]  [Value]

– #arecord -c 1 -f S16_LE -r 48000 -d 15 --device="hw:0,0" TDM-1slot-16b-record.wav

• 16-bit 2-slots TDM

– #amixer -c [card id] cset numid=[id]  [value]

– #arecord -c 2 -f S16_LE -r 48000 -d 15 --device="hw:0,0" TDM-2slot-16b-record.wav
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Thank You
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