Rev.1, 8/2023

S32G LLCE CAN Linux Driver Test

by John Li (nxa08200)
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12.1 Prerequisites

LLCE drivers rely on LLCE firmware, which is a separate NXP product available through https;//www.nxp.com/. For
more information, and to find out how to obtain LLCE Firmware, please contact NXP marketing department.

NOTE

LLCE Logging capability is only available using the advanced version of the LLCE firmware.

All Linux LLCE drivers are compatible with LLCE firmware:

* Product ID: S32G_LLCE_1.0.4
* Firmware archive: S32G LLCE GATEWAY 1.0.4 D2204.exe

MM SEFR2 $32G3 ) bundle release ML/ LLCE FAJy 1.0.5, SEll R R PINRAS 5 FW #8577 LA
TAE, WA 1.0.5.
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2.1 fif Yocto 4%

Z2 A (S32G3_LinuxBSP _35.0 User Manual.pdf) 8 :
12.2.1 Enabling LLCE CAN from Yocto
LLCE CAN support can be enabled directly from Yocto using the following steps:
1. Download LLCE firmware (see 12.1)
2. Unpack the package to a folder of your choice and locate the following files in subdirectory
firmware/llce bin/s32g3/bin/ghs/enablement, which are required by Yocto:
« dte.bin
* frpe.bin
* ppe_tx.bin
* ppe_rx.bin
3. Enable LLCE CAN feature and specify the location where firmware binaries can be found. You can
copy the .bin files
to a common firmware location (e.g. /path/to/firmware/binaries/folder) or use unpack subdirectory

above directly. This step requires to add the following lines in <builddirectory>/conf/local.conf file.
DISTRO_FEATURES append =" llce-can "

NXP_FIRMWARE LOCAL DIR = "/path/to/firmware/binaries/folder"

F4h,  €S32G3_LinuxBSP 35.0 User Manual.pdf) 3411 7 AR 1607

12.2 Manual compilation

The source code of the LLCE drivers is part of the Linux kernel repository and can be compiled and
deployed

manually. The drivers are conditionally included in the build by several Kconfig switches. The relevant
ones are placed

under menuconfig menu:

_Networking support

_CAN bus subsystem support
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_CAN Device Drivers
_Platform CAN drivers with Netlink support
_NXP LLCE CAN Support

After the compilation step, the locations of the LLCE drivers can be obtained using:
$ find -name "*llce*.ko"
Jdrivers/net/can/llce/llce _can.ko

Jdrivers/net/can/llce/llce_logger.ko //loggerV)RE 7 %advance LLCE FWSCRE, AU &
Jdrivers/mailbox/llce-mailbox.ko

[/drivers/mfd/llce-core.ko

ARIAHEZ UM Yocto PRI JriE, MARMHAILLT Standalone 771

2.2 {§iF Standalone %7

F S32G Linux BSP standalone [ %1% -5 815 58 5 715G S5 0
(S32G_Kernel BSP32 V*pdf) , BSP35 522 Ll

1. 341 LLCE CAN )35
A AU EG BT i 1Y make s32ccdefconfig i make menuconfig, #4951 LLCE CAN W3, B# H
Fegw i
vi .config
CONFIG_CAN_LLCE=y
CONFIG CAN LLCE CONTROLLER=m
CONFIG LLCE CORE=m
CONFIG NXP_LLCE MBOX=m
make -j8 /4w % Linux W%, HitoN:
OBJCOPY arch/arm64/boot/Image

LD
LD
LD [M] drivers/mfd/llce-core.ko

2. F standalone KGR, KBNS FW #% 13 Sdeard -
Copy arch/arm64/boot/Image to sdcard boot fat partition

[M] drivers/net/can/llce/llce _can.ko
[

M] drivers/mailbox/llce-mailbox.ko

Copy

LD [M] drivers/net/can/llce/llce can.ko
LD [M] drivers/mailbox/llce-mailbox.ko
LD [M] drivers/mfd/llce-core.ko

to sdcard rootfs /home
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® Copy:
C:\NXP\S32G_LLCE 1 0 S\firmware\llce bin\s32g3\bin\ghs\enablement\*.bin
to

sdcard rootfs /lib/firmware

3 A

3.1 W R

{5 FHS32G3 RDB3#, & NSdeard/5sh, JoiZEiEENRL R, RIEHLLCECANTS
LLCECAN2#ZER, i FH:

Automotive Bus Port

J6

P31  FLEXREY_A BP (<> i 1 T :13 {¢{>> FLEXREY_A_BM P31

P27  FLEX_CANO_H <> 5L 1= <{>> FLEX_CANO L P27

P27  FLEX_CAN1_H {{> s L L1 {>> FLEX CAN1 L P27

P28  LLCE_CANO_H <{>>» 10 1 1 9 {>> LLCE_CANO L P28

P28  LLCE_CANI1_H < }; gL [ 1 <>> LLCE_CAN1_L P28

P28 LLCE_CANZ H {> L L i3 {>> LLCE_CANZ2 L P28

P28  LLCE_CAN3 H <<> e Ll [ i5 <{>> LLCE_CAN3 L P28

P30  LLCE_CAN4 H <{{>> w1 O 17 {»> LLCE_CAN4 L P30

P30 LLCE_CANS5_H <{> 50 4 O i9 {>> LLCE_CANS5 L P30

P28  LLCE_CANGE_H {{>> o5 1] {>> LLCE_CANG L P28

P28  LLCE_CAN7_H <{<{>> a1 13 {>> LLCE_CAN7_L P28

P30 LLCE CANB H <{{>» g [ LT85 {{>> LLCE CAN8 L P30

P30 LLCE _CANS H (> g HEE 57 <{{>> LLCE_CAN9 L P30
P29 LLCE_CAN10 H <<} 30 EE 55 {{»> LLCE_CAN10 L P29
P29  LLCE_CAN11_H <{{>> L] L5 <{>» LLCE_CAN11_L P29
P30 LLCE_CAN12_H <> 1 [ {>> LLCE_CAN12 L P30
P30 LLCE_CAN13_H <{>> 36 ] [ a5 {>> LLCE_CAN13 L P30
P29 LLCE_CAN14_H <<> a8 ][] 37 <¢>> LLCE_CANi14 L P29
P29  LLCE_CAN15 H <<} 40 EE 29 {{>> LLCE_CAN15 L P29

e
| s
= con2x20 =
GND GND

HE, CANME#H T AZHtoH, LtoL.
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3.2 Wl Trik

JE 5 RDB3 #, £ Smfi -
root@s32g399ardb3:/home# ls
llce-core.ko llce-mailbox.ko llce can.ko root
root@s32g399ardb3:/home# insmod llce-core.ko
root@s32g399ardb3:/home# insmod llce-mailbox.ko
root@s32g399ardb3:/home# insmod llce can.ko
root@s32g399ardb3:/home# Ismod

Module Size Used by
llce can 24576 0
llce_mailbox 28672 15
llce_core 16384 0

root@s32g399ardb3:/home# dmesg |grep llce

[ 26.745218] lice core 43ff8000.1lce: Successfully loaded LLCE firmware

[ 33.048706] llce_mb 43a00000.1lce_mb: LLCE firmware version: GGEE_3A

[ 33.048725] llce_mb 43a00000.1lce_mb: LLCE firmware: logging support disabled
root@s32g399ardb3:/home# ip link set up llcecanl type can bitrate S00000 dbitrate S000000 fd on
root@s32g399ardb3:/home# ip link set up llcecan2 type can bitrate S00000 dbitrate S000000 fd on
root@s32g399ardb3:/home# ifconfig
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llcecanl: flags=193<UP,RUNNING,NOARP> mtu 72
unspec 00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00 txqueuelen 10 (UNSPEC)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped 0 overruns 0 frame 0
TX packets 0 bytes 0 (0.0 B)

TX errors 0 dropped 0 overruns O carrier O collisions 0

llcecan2: flags=193<UP,RUNNING,NOARP> mtu 72
unspec 00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00 txqueuelen 10 (UNSPEC)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped 0 overruns 0 frame 0
TX packets 0 bytes 0 (0.0 B)

TX errors 0 dropped 0 overruns O carrier O collisions 0

root@s32g399ardb3:/home# candump any,0:0,#FFFFFFFF >log &

[1]1372

root@s32g399ardb3:/home# cansend llcecan2 15575555##300112233445566778899aabbcceedd 112233
root@s32g399ardb3:/home# Is

llce-core.ko llce-mailbox.ko llce can.ko log root

root@s32g399ardb3:/home# vi log

llcecanl 15575555 [20] 00 11 22 33 44 55 66 77 88 99 AA BB CC EE DD 11 22 33 00 00
llcecan2 15575555 [20] 00 11 22 33 44 55 66 77 88 99 AA BB CC EE DD 11 22 33 00 00

4 LLCE CAN Linux ZEzhijBH

4.1 DTS
Arch\arm64\boot\dts\freescale\s32gxxxa-rdb.dtsi

&llce _can0~15 {

status = "okay";
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35
Arch\arm64\boot\dts\freescale\s32g.dtsi
lice can0: llce_can0 {

compatible = "nxp,s32g-llce-can";

pinctrl-0 = <&llce can0 pins>;
status = "disabled";
35
lice can0 pins: llce_can0_pins {
lice_can0_grp0 {
pinmux = <S32CC_PINMUX(43, FUNCO0)>;
input-enable;
slew-rate = <S32CC_SLEW_208MHZ>;
15
J LLCE CAN1~15 it & .
lice: llce@43a00000 {
compatible = "nxp,s32g-llce-core";
firmware-name = "dte.bin", "ppe_rx.bin",

"ppe_tx.bin", "frpe.bin";

lice_mb: llce mb@43a00000 {

compatible = "nxp,s32g-llce-mailbox";

lice_can_core: llce_can_core {
compatible = "nxp,s32g-llce-can-core";
lice can_logger0: lice can logger0 {

compatible = "nxp,s32g-llce-can-logger";

X NEARHD L4 -
Drives\mfd\llce-core.c
Drivers\mailbox\llce-mailbox.c

Drivers\net\can\llce\llce can.c, llce can core.c, llce logger.c.
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4.2 ARG
® Drives/mfd/llce-core.c
llce_core probe
|-> init_core clock
|-> map_sram nodes, init sram nodes
|->llce load fw_images
of property count strings(dev->of node, "firmware-name");
for (i = 0; i < core->nfrws; i++) {
ret = of property read string index(dev->of node,
"firmware-name", i,
&img name);
ret = request_firmware(&fw->fw_entry, img_name, dev);
}
| |-> _request firmware
| | |->fw_get filesystem firmware
static const char * const fw_path[] = {
fw_path para,
"/lib/firmware/updates/" UTS_RELEASE,
"/lib/firmware/updates",
"/lib/firmware/" UTS_RELEASE,
"/lib/firmware"
15
len = snprintf(path, PATH MAX, "%s/%s%s",
fw_path[i], fw_priv->fw_name, suffix);
/* load firmware files from the mount namespace of init */
rc = kernel read file from path_initns(path, fw_priv->offset,
&buffer, msize,
file size ptr,
READING FIRMWARE);
ret = start_llce_cores(dev, core);
|-> llce_flush fw

|->1llce_cores_kickoff
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dev_info(dev, "Successfully loaded LLCE firmware\n");

® Drivers\mailbox\llce-mailbox.c
llce mb_probe

|-> llce_init chan map

|->init_llce mem_resources
|->init_llce irq resources

|->map _llce status

|->map_llce shmem

|->init_hif config chan

| |->llce hif startup
|->init_core_clock

|->get fw_version

|->print fw version//dev_info(dev, "LLCE firmware version: %s [%s]\n", ver_str, extra);
|->llce_platform _init

® Drivers\net\can\llce\llce can.c
|->llce_can_probe
|->init_llce can dev
|->init_completion

|->register devlink params
|->llce_init can priv

|->init_llce chans

|->enable llce napi
|->llce_can_interfaces_set

|->register candev
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