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When does the bringup start?

1. When the hardware arrives

2. During component evaluation

3. After the schematic is done
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Preparation

• Think about initial software load

• Do schematic review with HW team

• Write device trees

• Check the DRAM configuration

• Create an initial rootfs

• Create a CI/CD pipeline

• Refresh 1 week before HW arrives
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Preparation

Toradex Verdin Developement Board

https://developer.toradex.com/hardware/verdin-som-family/carrier-boards/verdin-development-board


AM62 Boot Flow

TI AM62x Technical Reference Manual SPRUIV7B



Hardware Setup



Resources

• Everything for the initial software load

• Serial port

• Power Supply

• Reference Manuals for the components

• Schematic of the board

• HW Layout of the board

• JTAG probe

• Multimeter

• Oscilloscope
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Bootloader Debugging

Fix R5 SPL Device tree

--- b/arch/arm/dts/k3-am625-verdin-r5.dts
+++ a/arch/arm/dts/k3-am625-verdin-r5.dts

/* We require this for boot handshake */
status = "okay";

};
-
-&k3_clks {
- status = "disabled";
-};















Bootloader Debugging
Enable USB power domain

--- a/board/toradex/verdin-am62/verdin-am62.c
+++ b/board/toradex/verdin-am62/verdin-am62.c
#define CRASH_ADDRESS 0x31100000
+ puts("Get USB device\n");
+ usbss_node = ofnode_path("/bus@f0000/dwc3-usb@f910000");
+ device_find_global_by_ofnode(usbss_node, &usbss_dev);
+ puts("Get power domain controller and turn it on\n");
+ power_domain_get_by_index(usbss_dev, pd, 0);
+ power_domain_on(pd);
+

val = readl(CRASH_ADDRESS);
printf("Value at 0x%08x: 0x%08x\n", CRASH_ADDRESS, val);





Bootloader Debugging

PHY Debugging

Verdin AM62 # md.l 0x31100000 1
31100000: 01100020 ...
Verdin AM62 # mdio list
mdio@f00:
5 - TI DP83867 <--> ethernet@8000000port@1
7 - Micrel ksz9131 <--> ethernet@8000000port@2
Verdin AM62 # mii read 5 2
FFFF
# TI PHY-ID = 0x2000
Verdin AM62 # mii read 0 2
2000



Bootloader Debugging

Fix PHY Address

--- a/arch/arm/dts/k3-am625-verdin-wifi-dev-u-boot.dtsi
+++ b/arch/arm/dts/k3-am625-verdin-wifi-dev-u-boot.dtsi
&cpsw3g_phy0 {
- reg = <5>;
+ reg = <0>;
};



Flash U-Boot

U-Boot Commands

setenv ipaddr 192.168.1.1; setenv serverip 192.168.1.254

mmc partconf 0 1 1 1; mmc bootbus 0 2 0 0
mmc dev 0 1

tftp ${loadaddr} verdin-am62/tiboot3.bin
mmc write ${loadaddr} 0x0 0x400
tftp ${loadaddr} verdin-am62/tispl.bin
mmc write ${loadaddr} 0x400 0x1000
tftp ${loadaddr} verdin-am62/u-boot.img
mmc write ${loadaddr} 0x1400 0x2000



Useful U-Boot Commands

Check register values

help
# Dump/Modify memory/registers
md [.b, .w, .l, .q] address [# of objects]
mw [.b, .w, .l, .q] address value [count]
# Access Ethernet PHYs
mii info / mii dump / mii read / mii write
# Access MMC devices
mmc info / mmc dev / mmc part / mmc read / mmc write



Useful U-Boot Commands

Check U-Boot Status/Load Images

# Check e.g. relocation address / device tree address
bdinfo
# Print/Modify U-Boot/Linux device tree
fdt addr / fdt print / fdt list
# Print information about U-Boot drivers
dm tree/ dm list
# Load files
tftpboot / load / ls
# Boot to image
bootm / bootz /booti



Boot to Linux

Boot Command

setenv fdt_addr_r 0x80000000; \
setenv bootargs \
'root=/dev/ram waitroot console=ttyS2,115200n8'; \
setenv ipaddr 192.168.1.1; setenv serverip 192.168.1.254; \
tftp $kernel_addr_r verdin-am62/Image.gz; \
tftp $fdt_addr_r verdin-am62/k3-am625-verdin-wifi-dev.dtb; \
tftp $ramdisk_addr_r verdin-am62/ramdisk.u-boot; \
booti $kernel_addr_r $ramdisk_addr_r $fdt_addr_r





Boot to Linux

Consider earlycon

setenv fdt_addr_r 0x80000000; \
setenv bootargs \
'root=/dev/ram waitroot console=ttyS2,115200n8

earlycon=ns16550a,mmio32,0x02800000'; \↪→

setenv ipaddr 192.168.1.1; setenv serverip 192.168.1.254; \
tftp $kernel_addr_r verdin-am62/Image.gz; \
tftp $fdt_addr_r verdin-am62/k3-am625-verdin-wifi-dev.dtb; \
tftp $ramdisk_addr_r verdin-am62/ramdisk.u-boot; \
booti $kernel_addr_r $ramdisk_addr_r $fdt_addr_r









Boot to Linux

Working Boot Command

setenv bootargs \
'root=/dev/ram waitroot console=ttyS2,115200n8

earlycon=ns16550a,mmio32,0x02800000'; \↪→

setenv ipaddr 192.168.1.1; setenv serverip 192.168.1.254; \
tftp $kernel_addr_r verdin-am62/Image.gz; \
tftp $fdt_addr_r verdin-am62/k3-am625-verdin-wifi-dev.dtb; \
tftp $ramdisk_addr_r verdin-am62/ramdisk.u-boot; \
booti $kernel_addr_r $ramdisk_addr_r $fdt_addr_r





Linux Driver Debugging

sysfs paths

# What we have
ls /sys/class/drm/
version
# What we expect
ls /sys/class/drm/
card0 card0-DSI-1 version



Linux Driver Debugging

kernel log

dmesg |grep mipi
[ 2.232727] mipi-dsi 0-000e.0: Fixed dependency cylce(s) with

/bus@f0000/i2c@20000000↪→

[ 12.687477] mipi-dsi 0-000e.0: deferred probe pending:
(reason unknown)↪→



Linux Driver Debugging

Which driver do we use?

&dsi_bridge {
panel_mipi_w552946aba: panel@0 {

compatible = "wanchanglong,w552946aba";
};

};

drivers/gpu/drm/panel/panel-ilitek-ili9881c.c

static const struct of_device_id ili9881c_of_match[] = {
{ .compatible = "wanchanglong,w552946aba" }, { }

};



Linux Driver Debugging
Printk Debugging

--- a/drivers/gpu/drm/panel/panel-ilitek-ili9881c.c
+++ b/drivers/gpu/drm/panel/panel-ilitek-ili9881c.c
@@ -1281,6 +1281,9 @@ static int ili9881c_dsi_probe(struct

mipi_dsi_device *dsi)↪→

struct ili9881c *ctx;
int ret;

+ dump_stack();
+ pr_info("%s - %s:%d\n", __func__, __FILE__, __LINE__);

ctx = devm_kzalloc(&dsi->dev, sizeof(*ctx), GFP_KERNEL);
if (!ctx)

return -ENOMEM;
+ pr_info("%s - %s:%d\n", __func__, __FILE__, __LINE__);





Linux Driver Debugging

Where is my function?

./scripts/faddr2line vmlinux mipi_dsi_drv_probe+0x20/0x2c
mipi_dsi_drv_probe+0x20/0x2c:
mipi_dsi_drv_probe at drivers/gpu/drm/drm_mipi_dsi.c:1299







Linux Driver Debugging
What backlight driver do we use?

/ {
backlight_dsi_panel: backlight_dsi_panel {

compatible = "pwm-backlight";
pwms = <&epwm1 0 5000000 0>;

};
};
&dsi_bridge {
panel_mipi_w552946aba: panel@0 {

compatible = "wanchanglong,w552946aba";
backlight = <&backlight_dsi_panel>;

};
};



Linux Driver Debugging

Is my driver enabled?

zcat /proc/config.gz |grep BACKLIGHT
CONFIG_BACKLIGHT_CLASS_DEVICE=y
CONFIG_BACKLIGHT_PWM=m



Linux Driver Debugging

It works!

ls /sys/class/drm/
card0 card0-DSI-1 version
cat /sys/class/drm/card0-DSI-1/status
connected
cat /sys/class/drm/card0-DSI-1/modes
720x1280



Useful Linux Filesystems

Sysfs

# sysfs - kernel subsystem information
/sys/
# Trigger actions
echo 1 > /sys/bus/pci/rescan
# Navigate in the device tree
/sys/firmware/devicetree/base/
# Decompile dtb if necessary
/sys/firmware/devicetree/fdt



Useful Linux Filesystems

Debugfs

# debugfs - kernel debug information
/sys/kernel/debug/
# Example clock tree
cat /sys/kernel/debug/clk/clk_summary
# Example pinctrl
cat /sys/kernel/debug/pinctrl/44e10800.pinmux/pins



Useful Linux Filesystems

Procfs

# procfs - process information
/proc
# Example memory mapping
cat /proc/iomem
000f4000-000f42ab : pinctrl-single
0f910000-0f9107ff : f910000.dwc3-usb dwc3-usb@f910000
0fa08000-0fa083ff : fa00000.mmc mmc@fa00000



Useful Linux Tools

Shell

# Access memory/registers
devmem2 <address> [type] [data]
# Access PHY registers
phytool <read/write> <interface>/<addr>[:page]/<reg> [value]
# Get/set ethernet interface settings
ethtool <interface>
# Check connectivity
ping <ip>
# Check display settings
modetest



Useful Linux Tools

Shell

# Test network
iperf3 <-c/-s> [ip]
# Test CPU performance
coremark2
# Stress CPU and memory
stress-ng
# Test RAM stability
memtester



Summary

• Get involved as early as possible

• Work with the HW team, not against them

• Be prepared when the HW arrives

• Perhaps some of the methods shown will help

you
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Questions

• Information: www.embear.ch

• Module: www.toradex.com
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https://www.toradex.com/computer-on-modules/verdin-arm-family/ti-am62


Linux Debugging - JTAG



Linux Debugging - KGDB



Linux Debugging

Bootargs

setenv bootcmd 'setenv bootargs nokaslr rodata=off
sysrq_always_enabled=1 kgdboc=ttyS3,115200 $bootags'↪→



Questions

• Information: www.embear.ch

• Module: www.toradex.com
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