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Binary | binaries auto linux bsp30.0 s32g2 pfe.tgz Linux binary 32 ¥F pfe Zh#g TRV H BB
WA, HETHN
V30

KA | S32G_BSP30.0_Release Notes.pdf Release Notes

yal

HIf*F | 832G_BSP30.0_User_Manual.pdf Linux BSP 2Kz} 115 15t ]

i

Manifest | S32G274 LinuxBSP30.0.0 PFE _license.manifest | & PFE I fEf¥] manifest 44

A

Quick S32G_BSP30.0_Quick_Start.pdf Quick Start

Start

Quality | S32G_BSP30.0_Quality Package.zip

Package

MG SRS 452 Yocto ZiEIA 15 standalone 4 PRIA 15 .

— T EEOHTI) BSP ARXT T HT— RRCA R T

2 A1 S32G RDB2 Linux #R K & 4% 33115

2.1 6% yocto JRiFEIIE:

S32G2 RDB2 Linux Yocto 4 ¥ 5532 5K /8 F] Ubuntu 18.04 4 B E AL, AT LLA ubuntu ‘B J5 W
% ISO 5414 ubuntu-18.04.5-desktop-amd64.iso . 41 EL 222 7E B ML, v AW B8 2 2235 077,

teanan .

https://jingyan.baidu.com/article/86f4a73e493a0076d7526976.html
VMware ¢ 3£ Ubuntu- 1 fE 2255 (baidu.com)

Ja 8l 5 1% 22 2 WMware Tools for Linux fif $4= 5F 7] @ .
AR, TERAT U F & ST .
sudo apt-get update /2 B £ AT —F update

sudo apt-get install python git curl
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git config --global user.name xxx

git config --global user.email xxx@xxx.com

git config --list

HRPE CRY Automotive SW — S32G2 reference Software\Linux\

(S32G_BSP30.0_User Manual.pdf) % yocto 4 BEIAEHT, FFEFEZE LR LA
1.

S AR R R L o P AR B 25 O 0L T LA S A
(S32G274 BSP30.0_User Manual.pdf) FTiii, F#k Google [ repo I.E:
mkdir ~/bin
curl http://commondatastorage.googleapis.com/git-repo-downloads/repo > ~/bin/repo
chmod at+x ~/bin/repo
PATH=${PATH}:~/bin
o KR HBIX TEVE M google AR SS #% T 2K repo L H, 1] AR N T i S IR 55 2% -
mkdir bin
cd bin
curl https://mirrors.tuna.tsinghua.edu.cn/git/git-repo -o repo
chmod a+x repo

export PATH=~/bin:$PATH
N

mkdir fsl-auto-yocto-bsp
cd fsl-auto-yocto-bsp
repo init -u https://source.codeaurora.org/external/autobsps32/auto_yocto_bsp -b release/bsp30.0
repo sync
LA 9l B A R 55 4 IR L -
mkdir imx-yocto-bsp
cd imx-yocto-bsp

repo init -u https://source.codeaurora.org/external/autobsps32/auto_yocto bsp -b release/bsp30.0

--repo-url=https://mirrors.tuna.tsinghua.edu.cn/git/git-repo

repo sync

Yocto 4u ¥k, FIKEE SDcard Hif4:
HIRIBATI,  JedidT:
./sources/meta-alb/scripts/host-prepare.sh
A FREFTENH A0 R 4o -

Verifying sudo permission to execute apt-get command.

I ran the command: sudo -S -1 which returned:
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Matching Defaults entries for “usename” on “pcname”:

env_reset, mail badpass, secure path=/usr/local/sbin\:/usr/local/bin\:/usr/sbin\:/usr/bin\:/sbin\:/bin\:/snap/bin,
env_keep+="ftp_proxy http_proxy https proxy"

User “usename”may run the following commands on “pcname”:
(ALL) ALL
This means you don't have sudo permission without password to execute
apt-get command as root. This is needed to install host packages correctly.
To configure this, as root using the command "/usr/sbin/visudo",
and add the following line in the User privilege section:
IR AT 2
sudo /ust/sbin/visudo
SRJEAESCR g i — Tt
“username” ALL = NOPASSWD: /usr/bin/apt-get //usename “A145] ubuntu FA1H 7 44
TRAF -
FHRIEAT, = HEZN MR R R .
B g H %
source nxp-setup-alb.sh -m <machine>

<machine> H { S #F s32g274aevb, s32g274ardb, s32g274ardb2, FATXJLfFH s32g274ardb2
VSIE
source nxp-setup-alb.sh -m s32g274ardb2
FEIFR Y R, BUR A H AT S B R -
Targets specific to NXP:
fsl-image-mfgtool-initramfs
fsl-image-auto
fsl-image-base
fsl-image-base-fit
fsl-image-bluebox
fsl-image-blueboxbootflash
fsl-image-blueboxdt
fsl-image-blueboxls2sdfactory
fsl-image-fit
fsl-image-flash
fsl-image-itbflash
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fsl-image-nfs-initramfs

fsl-image-sim

fsl-image-ubuntu-base

fsl-image-ubuntu

fsl-image-ubuntu-ros

bitbake image BRINE AT fsl-image-auto: MR IFHCE, VUAGRWEHIIRE , s
Rh, BS54, SDK gtk 2 3n T 5E:
Image fsl-image-base fsl-image-auto
name
= v
Target fsl-image-base J:fili5i (% i
Application | J{ 6 H P2 A
feature
Bitbake bitbake fsl-image-base bitbake fsl-image-auto
sample
Qutput /fsl-auto-yocto-bsp/build_s32g274ardb2 /fsl-auto-yocto-bsp/ build _s32g274ardb2
fﬁ:g;z and /tmp/deploy/images/s32g274ardb2 : /tmp/deploy/images/s32g274ardb2 :
® A sdcard HiMR, WLLEERS ® KA sdeard 14, WLLE#ERES sdeard:
sdcard: fsl-image-auto-s32g274ardb2.sdcard ->
fsl-image-base-s32g274ardb2.sdcard -> fsl-image-auto-s32g274ardb2
fsl-image-base-s32g274ardb2 <t I > rootfs.sdcard
_<ZRIERT )
<% PRI [A]>.rootfs.sdcard ® Rootfs:
® Rootfs: fsl-image-auto-s32g274ardb2.tar.gz ->
fsl-image-base-s32g274ardb2.tar.gz -> fsl-image-auto-s32g274ardb2
fsl-image-base-s32g274ardb2 <RI [ rootfs. tar. gz
< BEIN [H]>.rootfs. tar. gz X
| & o Wik
o NiZ:
Image -> Image--5.10.41-r0-s32g274ardb2-<
Image -> Y PRI [A]>.bin
Image--5.10.41-r0-s32g274ardb2-<4m
\ N . ® :
BRI []>.bin Uboot
° . u-boot.s32-gspi ->
Uboot: u-boot-qspi-2020.04-r0.532
u-boot.s3 2-.qspi -~ u-boot.s32-sdcard ->
u-boot-qspi-2020.04-r0.s32 u-boot-sdcard-2020.04-r0.s32
u-boot.s32-sdcard ->
u-boot-sdcard-2020.04-r0.s32
Burning sudo dd if= fsl-image-base-s32g274ardb2.sdcard | sudo dd if= fsl-image-auto-s32g274ardb2.sdcard
SDcard of=/dev/sd<partition> bs=1M conv=fsync of=/dev/sd<partition> bs=1M conv=fsync
image
Compiling | bitbake fsl-image-base bitbake fsl-image-auto
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SDK -c populate sdk -c populate sdk
Compiling | /fsl-auto-yocto-bsp/ /fsl-auto-yocto-bsp/
SDK build_s32g274ardb2ubuntu tmp/deploy/sdk build s32g274ardb2ubuntu tmp/deploy/sdk
output fsl-base-glibc-x86 64-aarch64-toolchain-30.0.sh | fsl-auto-glibc-x86 64-aarch64-toolchain-30.0.sh
Install Bl SDK %% H 3% Bl SDK 2% H 3%
~/fsl-auto-yocto-bsp/ ~/fsl-auto-yocto-bsp/
build s32g274ardb2 build s32g274ardb2
mkdir sdk mkdir sdk
3| SDK i th H 3% R A7 23 A 2| SDK fth H 3¢ T a7 R HA
/| ./ fsl-auto-glibc-x86 64-aarch64-toolchain-30.0.sh
fsl—ba%e—glibc—XS6_6il—aarch64—toolchain—3O.O.sh K223 sdk (9 B AR H 5
N 2% sdk 1) H bR H % ,
(default:
(default: /opt/fsl-auto/30.0):
/opt/ fsl-auto/30.0): T ——
~/fsl-auto-yocto-bsp/
$32g274ardb2ubuntu/sdk
s32g274ardb2ubuntu/sdk You are about to install the SDK to
You are about to install the SDK to "~/fsl-auto-yocto-bsp/
"~/fsl-auto-yocto-bsp/ build s32g274ardb2ubuntu/sdk
build_s32g274ardb2ubuntu/sdk ", Proceed[Y/n]? Y
". Proceed[Y/n]? Y
Install ~/fsl-auto-yocto-bsp/ build_s32g274ardb2ubuntu/sdk
SDK ®  environment-setup-aarch64-fsl-linux
output ®  sysroots
V=

1. AL yocto 4 PN BN
o iikEbLS EHLEIE RS
Wl 5 5

Type

Operating system

: Linux

: Ubuntu 18.04.4 LTS

WA7:8G

:~$ cat /proc/meminfo

MemTotal:

8167360 kB
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CPU:8 #%

cat /proc/cpuinfo
processor 27
vendor id  : Genuinelntel

cpu family :6
model 145
model name  : Intel(R) Xeon(R) Gold 6136 CPU @ 3.00GHz

fifi#i: 2T SSD
df-h

/dev/mapper/vg_data-lv_opt 2.0T 1.7T 181G 91% /opt

SR G N SSD A A,  SEfpnh K BLE M SSD A ALK LG 1% yocto EARIRZ

SR ESRATT
All the steps described below have been run and validated on Ubuntu-18.04 LTS (native or through a
virtual machine).It is then recommended to install Ubuntu-18.04 LTS before going through the following
sections.
A Yocto build needs at least S0GB of free space and takes a lot of time (2 to 10 hours, depending on
the system configuration). It is recommended to use a powerful system with many cores and a fast storage
media (SSD is recommended).The recommended RAM size is 8 GB.

©® i P 4% I I
NXP 2] 45
2. Ym RN AR

® Juir ENLAAX BB UA S, W EFrUl, HHE] ubuntul804, AR M) A,
HATHI G update — K o

® Yocto f4s FEMKMIALIX A 55 e & BUSCRE, X F4F NXP SRR SRAL ) H BN g 19 R W
T, 5 T HALIX SR, —BOB R XAE DL, Al A AR LRk al i AR AR 55 4% o

3. W R T toolchain, 1] LA 14 bitbake meta-toolchain 4 % i 5K .
4. IR

G K EAR R g e LIS, EIE LU git IRSS A E LM E, — B AJLAD
I 2] — REA R RE, AR AR 55 4%
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2.2 LY

HIRZ % A5 B0l UL (4 12 Linux Uboot/kernel FIN FHFER, AR B4 Yocto 27 %3
WRULE , VR, H—EH Yocto 4aiFA Al et & L E K, -
A LIRS 1F ORI rootfs MGG sdeard 5345, 4998, MM BN EERIA demo HAZ AT LA,
A DA% PF SDK SRS A%, 248, WAl DL R Al R4k,
i AR 0

HRHE RS (S32G_ LinuxBSP30.0.0 User Manual.pdf) 687, #JLLAN T HM R4 GCC10.2.0
1) G B 2 -
https://developer:arm:com/-/media/Files/downloads/gnu-a/10:2-2020:11/binrel/gcc-arm-10:2-2020:11-x

86 _64-aarch64-none-linux-gnu:tar:xz?revision=972019b5-912f-4ae6-864a-f61f570e2e7e&la=en&hash=
B8618949E6095C87E4CIFFA1648CAA67D4997D88

TEELT AR :
RS i a0 SO U BT B AT X G PR AL A
CROSS_COMPILE=/path/to/your/toolchain/dir/bin/aarch64-linux-gnu-

TR (S32G LinuxBSP30.0.0 User Manual.pdf) S48 7 Wfal A, A< S R 356 8 fn
5 Yocto % i Hi K 1) SDK K43 (1 7774

2. ZWPE uboot:
FTIF— A K it

pwd

e o

p—

~/s32g/standalone
git clone https://source.codeaurora.org/external/autobsps32/u-boot
cd u-boot

git tag |grep bsp30
bsp30.0-2020.04

git checkout bsp30.0-2020.04
git status

HEAD detached at bsp30.0-2020.04

nothing to commit, working directory clean

Is configs |grep s32g
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s32g274abluebox3_defconfig
$32g274a emu_defconfig
s32g274ardb2_defconfig
s32g274ardb2_gspi_defconfig
s32g274ardb_defconfig
s32g274ardb_qspi_defconfig
s32g274a SECURE BOOT.config
s32g274a sim_defconfig
s32g2xxaevb_defconfig
s32g2xxaevb_qspi_defconfig

source ~ /fsl-auto-yocto-bsp/environment-setup-aarch64-poky-linux (sdk % %% Hifik)
make s32g274ardb2_defconfig

make

%1% log WK -

LD  u-boot
OBJCOPY u-boot-nodtb.bin
OBJCOPY u-boot.srec
SYM u-boot.sym

start=$(aarch64-fsl-linux-nm u-boot | grep _ rel dyn start | cut-f 1 -d'"); end=$(aarch64-fsl-linux-nm u-boot | grep
__rel dyn end | cut-f 1 -d'"); tools/relocate-rela u-boot-nodtb.bin 0x340a0000 $start $end

DTC arch/arm/dts/fsl-s32g274ardb2.dtb
FDTGREP dts/dt-spl.dtb
SHIPPED dts/dt.dtb
CAT  u-boot-dtb.bin
COPY u-boot.dtb
COPY u-boot.bin
LD  u-boot.elf
0+1 records in
0+1 records out
18485 bytes (18 kB, 18 KiB) copied, 0.000262407 s, 70.4 MB/s
10+1 records in
10+1 records out

719397 bytes (719 kB, 703 KiB) copied, 0.000909532 s, 791 MB/s
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MKIMAGE u-boot.s32
IVT: Offset: 0x0 Size: 0x100
IVT (duplicate): Offset: 0x1000 Size: 0x100
DCD: Offset: 0x1200 Size: 0x2000
AppBootCode Header: ~ Offset: 0x3200 Size: 0x40
U-Boot/FIP: Offset: 0x3400 Size: Oxbtbe5

U-Boot Environment:  Offset: 0x1e0000 Size: 0x2000

CFGCHK u-boot.cfg
I PEES R 5 H 55N -
u-boot.s32

u-boot.bin

3. %Pk Linux A %:
pwd
~/s32g/standalone
git clone https://source.codeaurora.org/external/autobsps32/linux
cd linux
git tag|grep bsp30
bsp30.0-5.10.41-1t
bsp30.0-5.4-rt
git checkout bsp30.0-5.10.41-1t
git status
HEAD detached at BSP30.0-5.10.41-rt
source ~ /fsl-auto/sdk/environment-setup-aarch64-poky-linux
Is arch/arm64/configs/s32g*
arch/arm64/configs/s32genl defconfig
arch/arm64/configs/s32genl emu_defconfig

arch/arm64/configs/s32genl _emu mmc_delta defconfig

For s32g274aevb, s32g254aevb, s32g233aevb, s32g274ardb and s32g274ardb2, the defconfig is
s32genl defconfig.

make s32genl_defconfig
make
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make dtbs clean

make dtbs //just make dtb

G P45 TR R SRR O

DTC arch/arm64/boot/dts/freescale/fsl-s32g274a-rdb2.dtb
OBJCOPY arch/arm64/boot/Image

4, BB COLEES T *.sdeard [ sdecard B

bootloader:
vmuser@ubuntu:~$ cat /proc/partitions

major minor #blocks name

8 32 7761920 sdc
8 33 32768 sdcl
8 34 6918144 sdc2
sudo dd if=u-boot.s32 of=/dev/sdc bs=256 count=1 seek=0

sync
sudo dd if=u-boot.s32 of=/dev/sdc bs=512 seek=1 skip=1

sync

kernel and btb:
cp Image to Boot

cp s32g274ardb2.dtb to Boot

R, XHY (S32G_LinuxBSP30.0.0 User Manual.pdf) 15 15 B 410K —5K 25 ) sdeard e L
uboot/kernel/rootfs 11771, ARUAFEE.

3 FSL Uboot &l

H AT 5.10.x PIRZST R uboot 2020 04 5 P4 B E I fig J2:
® N[ NI —FE, SCFF FDT(Flatted device tree)
® 5 N#ZEML, SZRF DM(driver model)

PR TR 0 B I AN T R
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3.1 FDT % ¢

3.1.1 ¥i8H

FDT, flatted device tree, J“F-i#5M. i BB AR A5 % #4515 B A1 A7 I device tree
A, uboot FZKH: device tree 4 K dtb SCIF, AT AR B R AT I dtb SKIRHUR 2 %
{55 uboot ] dtb l kernel H ] dtb & —FH] .

DTB k&5 AT :

Scripts\dtc\libfdt\fdt.h
struct fdt header {

fdt32 t magic; /* magic word FDT MAGIC */

fdt32 t totalsize; /* total size of DT block */

fdt32 t off dt struct; /* offset to structure */

fdt32 t off dt strings; /* offset to strings */

fdt32 t off mem rsvmap; /* offset to memory reserve map */
fdt32 t version; /* format version */

fdt32 tlast comp version; /* last compatible version */

/* version 2 fields below */
fdt32 t boot cpuid phys; /* Which physical CPU id we're
booting on */

/* version 3 fields below */

fdt32 tsize dt strings; /* size of the strings block */

/* version 17 fields below */

fdt32 tsize dt struct; /* size of the structure block */
35
Hh, magic & — M ERME, 0xd00dfeed (K¥ii)
#define FDT MAGIC 0xd00dfeed /* 4: version, 4: total size */
HEFEIAFIRAE dtb fsthht E R B aTPYA~597, 5 0xdOOdfeed (Ri) B4# Oxedfe0dd0 (/s

b)) BEAT RS ARVLECHITE, Wi IR RAFIGAE dtb 2 — ATk dib.

PR 9 16 7 -
\arch\K config
config ARM

select SUPPORT OF _CONTROL

S$32G Uboot
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\include\generated\autoconfig.h
#define CONFIG_OF CONTROL 1

CONFIG_OF_CONTROL=y ] T-Z7~ & 1 dtb 17720

3.1.2 dtb 7 uboot F Iy B

dtb 1] LA LA il 204 128 Eluboot FrI B85 A5
o dtb 1 uboot (1] bin 34> 55

o

anfar f g
T AT CONFIG_OF SEPARATE % 3RAt R .

\dts\ Kconfig

choice

prompt "Provider of DTB for DT control"
depends on OF CONTROL
config OF SEPARATE

conﬁé OF _EMBED
BRINIEFE: CONFIG OF SEPARATE=y // &34 dtb F1 uboot 73 B 3%

e}

i UL

EIXF T, uboot HIZwBEAN dtb 14w i 7T, J64E K uboot 1Y bin SCA4, 2R
J& F 5 AN R dtb ST

AN E

dtb 23BN F] uboot ] bin XA )5 G H . WAl & uboot.img I J5 — &5 77 .
I, AT PLE uboot FIZE R HILERF 5, HALZE end FF 5K IKEL dtb [ HLAL

o dtb ££1% 3] uboot [ bin 3P EB

o

anfe s e

FHATIF CONFIG OF EMBED %3k Adifit .

Yk

FEIXF T, 1ESW 1 uboot [ILFEH, W 4%WiF dtb.

AN E
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VR B dtb £ ELE 3 T uboot 1Y bin ALK . dtb 242 uboot [.dtb.init.rodata
Berb, JEHARARRS Rl LB dtb dt begin £ 53RN 5. KNI AP A
Rid, R WA, FrClagit A B Fe, B 7 f— FEIA],

o 4k, WAILLEIL fdtcontroladdr M54 KT dtb AHhE AT DLE I B EHE dib nEk W
IR E, FFESNEDEF N E fdtcontroladdr NXANHuNE, X 2shA$E € dtb (K H 1.
ER A .

S32G RDB2 ¥ [1] DTS ¥ 45 3L 4 Ui B«

3.1.3 uboot HHI{A[3REX dtb
TEubootWIHE AT AR, TR db il P AN B A <

o FREL dtb FHHL, JF HIGUE dtb &L

o BEOAFATME Y dtb I35 55 uboot (Y bin AR, Mgt A HIH)
CONFIG_OF SEPARATE /7. [Hitt, 7E relocate uboot (KL H 344> % relocate dtb.
I, X EIRATE T B FAT A dib TR A A7 2 (8] HEHEAT reloca
o relocate Z J5, i E EFIRA— K dtb HHbE
XA it R/ TE init board f A SZEN, X NACHS common/board f.c
static const init_fnc_t init_sequence f
|->fdtdec_setup, /* FRHX dtb [FHbhE, FHIGUE dtb AL ME
int fdtdec_setup(void)

{

/* FDT is at end of image */

gd->fdt_blob = (ulong *)& _end; /* *4# ] CONFIG_OF SEPARATE {75 20, k2 dtb B %] uboot
f) bin LTI, BT end 55 K IREL dtb Hidik */

/* Allow the early environment to override the fdt address */
/* AT L@ AR AR & fdtecontroladdr SKAE € gd->fdt_blob, tHgl/EfaE fdt fHhhik */
gd->fdt blob = (void *)getenv_ulong("fdtcontroladdr", 16,
(uintptr_t)gd->fdt blob);

% B AAHRAE dtb [Pk £ 7 gd->fdt_blob H */
/* £ fdtdec_prepare_fdt i Er fdt FIAEME */

S$32G Uboot
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/1 FIW dtb R B, DAL EBA YA 7R 5
/1 3R J5 BRI fdt check header A& k¥ &7 IEH . fdt check header F-Z &A1Y dtb [ magic /& 75 IEHf
return fdtdec prepare fdt();

|->reserve_fdt, /* 2y dtb 73 BCHT I A7 k2 a) *+/
static int reserve fdt(void)
{
#ifndef CONFIG_OF _EMBED
/*
* If the device tree is sitting immediately above our image then we
* must relocate it. If it is embedded in the data section, then it
* will be relocated with other data.
<
/*
24§ CONFIG_OF_EMBED 77 i, /e dtb ££%AE uboot H1 I %, relocate uboot S 2 H tH 2341
dtb —#2 relocate, Jfr LAIX HLAEAN 7 S AL EE
4{#F CONFIG_OF SEPARATE J7 2\, w75 ZAEIX BLHh 7 4T relocate
A
if (gd->fdt blob) {
/* ZREL dtb [ size */
gd->fdt size = ALIGN(fdt_totalsize(gd->fdt blob) + 0x1000, 32);
/% 24 dtb 7y BB A7 A5 1R] */
gd->start_addr_sp -= gd->fdt_size;
gd->new_fdt = map_ sysmem(gd->start addr_sp, gd->fdt_size);
debug("Reserving %lu Bytes for FDT at: %081x\n",
gd->fdt size, gd->start addr sp);

#endif
return 0;

|->reloc_fdt, /* relocate dtb */
static int reloc_fdt(void)

{

S$32G Uboot
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#ifndef CONFIG_OF_EMBED
/%

i CONFIG_OF_EMBED 755, /2 dib £ AE uboot I, relocate uboot i 2 H1 24t dtb —jz
relocate, FTPAIX B A 75 B AR,

4§ fl CONFIG_OF_SEPARATE /7 2\, #ft 75 ZAE1X B 75 64T relocate

<
/* #7 GD_FLG_SKIP_RELOC #7iH */
if (gd->flags & GD_FLG_SKIP RELOC)
return 0;
if (gd->new_fdt) {
/* relocate dtb Z¥[H] */
memcpy(gd->new_fdt, gd->fdt blob, gd->fdt size);
/* P1#e gd->fdt blob F| dtb 17 itk 2= (/] L */
gd->fdt blob = gd->new_fdt;

#endif

return 0;

3.1.4 uboot 1 dtb f#HT i D

gd->fdt blob LW B T dtb UMbt T . 55, fdt JRALKHEE D H A DL gd->fdt blob (dtb (K]t
b AZHE). U RE RN TGS, 54h, HRAE dib o m S i R R R — A
HT e WA SR node Y, AFEURR T A IR AS ML o

. lib/fdtdec.c

o fdt path_offset
int fdt path offset(const void *fdt, const char *path)
eg: node = fdt path offset(gd->fdt blob, “/aliases”);
Difig: BRI dib T I RRERAE path B . X MR TIXATT .

o fdt_getprop
const void *fdt_getprop(const void *fdt, int nodeoffset, const char *name, int *lenp)
eg: mac = fdt getprop(gd->fdt blob, node, “mac-address”, &len);
Difg: 3R1F99 A node AT a8 B IEAE .
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o fdtdec_get int array. fdtdec get byte array
int fdtdec_get int array(const void *blob, int node, const char *prop name, u32 *array, int count)
eg: ret=fdtdec get int array(blob, node, “interrupts”, cell, ARRAY SIZE(cell));
Difg: 34575 A node FEAN B EH B 1EAE -

o fdtdec_get addr
fdt addr t fdtdec get addr(const void *blob, int node, const char *prop name)
eg: fdtdec get addr(blob, node, “reg”);
Dheg: 34575 A node [l & PEE .

o fdtdec_get_config_int. fdtdec_get config bool. fdtdec_get config string
Thg: 3R1T config W il NHVEILBIE. bool JEIE. F1FH S5,

o fdtdec_get chosen_node
int fdtdec _get chosen_node(const void *blob, const char *name)

TiRe: 3843 chosen T[] name 17 5 [ A%

o fdtdec_get chosen_ prop
const char *fdtdec get chosen_ prop(const void *blob, const char *name)

IhEE: 3715 chosen [ name J& I fI{E
e lib/fdtdec_common.c H

o fdtdec_get int
int fdtdec_get_int(const void *blob, int node, const char *prop name, int default val)
eg: bus->udelay = fdtdec get int(blob, node, “i2c-gpio,delay-us”, DEFAULT UDELAY);
Ihfg: 3R A node MBI B HEE

o fdtdec_get uint
Difg: 3R A node HIFEN A5 HIE @ PEAH .

3.2 DM(driver model)>Z ¥

3.2.1 i
uboot 5| A\ T IKZNAA (driver model) , X FhIRBNA A IXA) 1) g X AIVS A F2 4L T 40—
W71 B T 9KBh 2 8] ) s 2544 DL S U7 ) AR T . uboot BRBHR BT kernel HH 15 % IR By A
R, EESCHFTIX ).
HARYH T @i 2% /doc/driver-model/README .txt

1 configs/s32g274ardb2 defconfig W g XL T Wl F:
CONFIG_DM=y

DM F1 uclass #& & BAH ), WRBATA BAETEANBE LGN DM, IS4 w75 LA FHAH B
LT uclass driver KA E [HRRFTIE A driver:
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CONFIG_ DM 12C/MMC/ SP1_FLASH/ETH/PCI/PMIC/ PMIC_VR5510/ PMIC _PF5020/
PMIC _FS560/SPI

REGULATOR/ REGULATOR FIXED/ REGULATOR GPIO/ THERMAL=y

% driver/serial/Makefile
ifdef CONFIG DM_SERIAL

obj-y += serial-uclass.o ## 5| A\ dm ] serial core JXZ/]
else

obj-y += serial.o ## i FH [1] serial core X3
endif

3.2.2 uboot DM & {AZu )

DM ) YA %R 7

o udevice : TR EAN R, 7 LLEEMFEA kernel I device

o driver : udevice [J9X3)), R LAFEAAN kernel H11¥) device driver. MISEMLF &S, I
Hoyi e iRt e =iz m

o uclass: uclass, ARG RAFERIELEN device I, YT R—FHHSR . uclass HHFLL
55 AR Rl O e s 34t 7 — i .
%40, GPIO uclass #2411 get/set #H. FF1U1, —> 12C uclass T AJREA 10 4> 12C i [,
ANMEFH—ANIKE, Ak 6 AMEH 7 Ah—N K3

o uclass_driver: XV uclass FIIXBNFE . FZIEHE uclass #RIERT, W4F5E udevice I ) — L&

iE (B
YA SC R AEZR
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FEBA serial 0

Serial core
{ H 32 7F serial-uclass.c H3<I)

uclass — uclass driver

udevice

udevice udevice

_\_\__\_\_‘_‘——\_
—._\_\_\_\_\_\__\_\_\__\_\_
m 1
_ _- m el

A LIPS

“@ih FERE:

L EH O #ES 2N uclass FF% 1 BELHZIE .

uclass A ABE gy — 26 A AH [F] @ 1 1K) udevice X AMEAEREE T, uclass HXE) &
uclass_driver, FE N BZRMEET.

udevice 12 FR AR Z ISR, X RLREN 2 driver, driver 32 EL47 57 MAE{F @S, A uclass
FRALSLPRA AR

hardware hardware
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udevice 26 M 1 uclass ) 7 2 F EAZE L. udevice XN [ driver 1) id AT uclass X N [
uclass_driver [ id /& 75 VLHAC -
udevice 2> uclass 4F 5 . driver 23l udevice 4f %€ . uclass driver 231 uclass Z5 € .

uclassfludevice il fE S SR o  LEFETEAt (R 25 5, 23 &4 lludevice.  FR
Jr % BludeviceX Niff]driver, it driver ffjuclass idfF #lluclass_driverid. Muclassti & 7
XS B Fluclassse 17 LA, BEA AR U UE W 2 45 48 uclass

3.2.3 uboot DM ¥ #J451k
Uboot DM #JH4 4k ) 35 55 T/E 4035 «
« DM [¥IHGE1L

o BIEMRE root i udevice, FEUAE gd->dm root 1.
MR H SR — NI #S, FERZA uboot I HAR B A TR — AN EEH A

o MM uclass HEF gd->uclass_root
« DM ' udevice fl uclass FIfFHT

o udevice ffJIEF uclass ¥

o udevice fl uclass 146 5E

o uclass_driver Al uclass )45 &

o driver fll udevice fJ4}5E

o B4 driver PRI

DM #Ja6 40 (42 1 £E dm_init_and_scan "o A] LUK IIAE uboot relocate 2 A ] initf_dm A2 J5
(1) initr_dm #EW A TIXDREL EZXONE T 28 Eeu—T dts 15 s i)
“u-boot,dm-pre-reloc”JE 4, % E TIXNEVER, NIFRRIXAE ST relocate 2 FiI 5t 75 243 .
24 dm _init and scan FJZHUH true i, W &%) 47 “u-boot,dm-pre-reloc” J& 14 (115 s AT e dlr o 110
MZHON false iz, WX B 15 s #EAT fEdT. H T “u-boot,dm-pre-reloc” [F) & L EL D,

P LA B2 I ZH0R false GO, /2 initr dm ML dm_init_and_scan(false)

|->dm_init(); // DM [#I4A1E
int dm_init(void)

{
if (gd->dm_root) {

I iR & CAEAFAE, Ui DM &yt 1
S32G Uboot
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}
/] H14E4, uclass 45K
INIT LIST HEAD(&DM_UCLASS_ROOT NON_CONST);

ret = device bind by name(NULL, false, &root info, &DM_ROOT NON_CONST);
//DM_ROOT NON_CONST f& 5 %% udevice, root_info /&R /RIRB B & B &S B

// device_bind by name 2 &K & 15 S ULHCH driver, A5 1N N udevice Fl uclass FF3HT40E, HJEHL
7£ DM_ROOT NON_CONST H',

// device_bind by name G AT HAT UL, X BIRATE N K FHE T f# root IR 1% % 1) udevice LA KR uclass
O 5E

ret = device_probe(DM_ROOT _NON_CONST);
/] SR B & AT probe #4E,
// device probe J& 2L 4T i A
J%
1% B 5E ) DM a1
(1) AR B2 root [ udevice, fFTE gd->dm_ root H.
(2) WI4H4k uclass #3K gd->uclass_root

*/

|->dm_scan_platdata(pre_reloc_only); // M ¥ & B4 ##AT udevice Al uclass,
|->dm_scan_fdt(gd->fdt_blob, pre_reloc_only); // M dtb F &4 udevice Al uclass

int dm_scan_fdt(const void *blob, bool pre reloc_only)

{

1 LR AR R I 23

// parent=gd->dm_root, 7~ LA root W AE N &I UR AT
// blob=gd->fdt blob, &7 T XFM.[¥ dtb

I offset=0, MW 0 [¥1747 R IFLGH A

// pre_reloc_only=0, AR ZMET relotion Z Hif I %

return dm_scan_fdt node(gd->dm_root, blob, 0, pre_reloc_only);
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| |->dm_scan_fdt node
int dm_scan_fdt node(struct udevice *parent, const void *blob, int offset,

bool pre_reloc_only)

int ret = 0, err;
7+ PR B T A A dts 1 F HLR A lists_bind_fdt X FHEAT AfAT */
for (offset = fdt_first subnode(blob, offset);
/1 3%45 blob B &) offset e T (KI5 KIS — AT 47 1
offset > 0;

offset = fdt next_subnode(blob, offset)) {

IR BT — DT R

if (pre_reloc_only &&

Ifdt getprop(blob, offset, "u-boot,dm-pre-reloc", NULL))

continue;

if (!fdtdec_get is_enabled(blob, offset)) {
/1 BT RUIRFS R 75 /2 disable, 41H 2 HUTE BELE 20K
dm_dbg(" - ignoring disabled device\n");
continue;

}
/] FENTEREIXANTI 4, dm scan fdt FAZ.Cy, NIRRT
err = lists_bind_fdt(parent, blob, offset, NULL);

lists_bind_fdt /&M dtb Hf#HT udevice 1 uclass (% 0o H EARSZIAIN T

// parent 8 5€ T 5L £, 1EId blob Al offset 7] LASRAF XS B B 15 £ 1Y dts 15 5, X B udevice 45
P devp IR [F]
int lists_bind_fdt(struct udevice *parent, const void *blob, int offset,
struct udevice **devp)

struct driver *driver = 11_entry_start(struct driver, driver); // 3% HX driver table it
const int n_ents = 11_entry count(struct driver, driver); // 3RHX driver table K &
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name = fdt get name(blob, offset, NULL);
dm_dbg("bind node %s\n", name);
/T BN A AT (75 15 44 K
for (entry = driver; entry != driver + n_ents; entry++) {
// JJJ3 driver table HF T A driver
ret = driver_check compatible(entry->of match, &id,
compat);
if (Iret)
break;
}

/] $RBXFBL driver, P device_bind AT E , 2 AEXA KA A @0 B udevice Fl uclass FEVTHEATHEE
Ji5 THT 44 2 356

ret = device bind_with_driver_ data(parent, entry, name,
id->data, offset, &dev);
/1 ¥4 udevice & B 2 devp 18 [ I 5 4, #EATIR [H]
if (devp)
*devp = dev;
1E device bind common H5EH! T udevice 1 uclass fJ G MR g DA — LW ia b #8E, X H

L [72>]—F device bind common. device bind common FJSZELUN T (2 FRER 48D
driver/core/device.c

static int device_bind common(struct udevice *parent, const struct driver *drv,
const char *name, void *platdata,
ulong driver_data, int of offset,

uint of platdata size, struct udevice **devp)

// parent: X &

/] drv: AR driver

// name: W& AHK

// platdata: 7% F°F & R Fa

I/ of offset: 7£ dtb ") fmAL, BRI 7 dts 15 &
// devp: FTBIEENT udevice 1484, TR

{

/1 3REX driver id XF L uclass, WIS uclass FAEHAEE, BAAEX BAIE uclass HH: uclass_driver #4T
45
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ret = uclass_get(drv->id, &uc);
/1 53 Be—> udevice
dev = calloc(1, sizeof(struct udevice));
dev->platdata = platdata; // % & udevice [1]°F & % fa 4+
dev->driver_data = driver_ data;
dev->name = name; / % B udevice [ name
dev->of offset = of offset; // % & udevice [ dts 17 sl %
dev->parent = parent; // 1% & udevice )&
dev->driver = drv; // )X & udevice IIXf B[ driver, 4T driver il udevice [14 €
dev->uclass = uc; / % & udevice [ FT)E uclass
dev->platdata = calloc(1,
drv->platdata_auto_alloc_size);
/1 N udevice 7 ELF G EHRE 28], driver H1[¥ platdata_auto_alloc_size R 5E
I BN A st 2 1 i e R
/* put dev into parent's successor list */
if (parent)
list_add _tail(&dev->sibling_node, &parent->child head);
// uclass H1 udevice HEATHEE, FE RS 1 ¥ udevice 2 F uclass H B A HELR
ret = uclass_bind device(dev);
if (ret)

goto fail uclass_bind;

/* if we fail to bind we remove device from successors and free it */
if (drv->bind) {
// $44T udevice X driver ) bind B4
ret = drv->bind(dev);
if (ret)
goto fail bind;
H
if (parent && parent->driver->child_post bind) {
1] AT 5L £ 1) driver ] child_post_bind R %k
ret = parent->driver->child post bind(dev);
if (ret)
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goto fail child post bind;
}
if (uc->uc_drv->post_bind) {
/] A7 FTJ&E uclass [ post_bind PF%L
ret = uc->uc_drv->post_bind(dev);
if (ret)
goto fail uclass post_bind;

if (parent)
dm_dbg("Bound device %s to %s\n", dev->name, parent->name);
/1 % udevice FATIR A
if (devp)
*devp = dev;
I BB BAYE RS
/I Ja 4T LAl iE dev->flags & DM_FLAG_ACTIVATED B{# device_active %3 % £ & 75 L4 90
i
[ ERFRFERL T dtb HIfEHT, udevice Al uclass AN, LRSI RGH  HI40E K &R

IERE, XBERZEYE, BIEA T driver [ bind BRE, (HE2WAEEE HIERHGE, Wl EEEHIT RS
] probe PR%L.
dev->flags = DM_FLAG BOUND;

LIREESER T dtb HIfENT, udevice Al uclass FIG%E, PLAE NS HIHERR. HE,
X B HGEYEE, BRI T driver 1) bind BRE, (HE W &AIEEA HIEHGE, Wil2dEE AT &
1] probe P& %L

3.2.4 DM T/EFE

28 AT H ) DM #1464 LA S & & it 2 Ja . FRATTAZEEAL T udevice Al uclass 22 [AI 40 E & R
{HI2 MR udevice A # probe, HXT L% 218 A BEBUE - UG — /M ks R 2Lt
device probe F%L, FrLATEN44 DM [ TAESAERT, SGiiB] device probe PR
FETAEBRPWT:
o IrECIEASHIFAE £

o XTACW A4 AT probe
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o HAT probe device Z Hil uclass i £ FH 11— L& bR £

o M driver ] ofdata_to_platdata, ¥4 dts {5 25 N4 1T & £k
o i driver f] probe pR%L

e T probe device Z Jii uclass 75 EE 1 FH 11— L bR £

driver/core/device.c

int device probe(struct udevice *dev)

{
drv = dev->driver; // REIXAN B4 X6 N driver
1] R %o BLFA A B

dev->priv = alloc_priv(drv->priv_auto_alloc_size, drv->flags);
11 N4 FTJE uclass 4 BiFh G 20dE
size = dev->uclass->uc_drv->per_device auto alloc_size;
dev->flags = DM_FLAG_ACTIVATED; // % & udevice FI¥iHbr &
ret = uclass_pre_probe_device(dev); // uclass 7 probe device 2 Fif f)— L& p& £ 1) 1 FH
// R driver [ ofdata_to platdata ¥ dts {5 255 A& & 17 & B
ret = drv->ofdata_to_platdata(dev);
/1 WA driver [f] probe BR%L, FIXHE W& A HIEEE T

ret = drv->probe(dev);

T uclass KFREL—A™ udevice Ff Hi#4T probe 41 N1

driver/core/uclass.c
int uclass get device(enum uclass_id id, int index, struct udevice **devp) //iHiLZ 5] M uclass )5 55 2 H 3R EX
udevice, FfHiHAT probe
int uclass_get device by name(enum uclass_id id, const char *name,

struct udevice **devp) /I8 1L % % % M uclass 11 &HER 3R udevice, I H AT probe
int uclass get device by seq(enum uclass_id id, int seq, struct udevice **devp) /i iL 75 M uclass 1% %45 % H 3k
HX udevice, I H AT probe
int uclass_get device by of offset(enum uclass_id id, int node,

struct udevice **devp) //i8id dts 7 ARSI uclass R &85 R IR I udevice, Ff HiEAT probe

int uclass_get device by phandle(enum uclass_id id, struct udevice *parent,

const char *name, struct udevice **devp) /i1 % 7% [1)“phandle”J& 1 M\ uclass #1115 £ 4% 3R EL udevice,
I B AT probe
int uclass_first device(enum uclass_id id, struct udevice **devp) //M uclass )1 %853R H 3REUEE — > udevice, FFH.
4T probe
int uclass next device(struct udevice **devp) /M uclass [ B85 HREL R —A> udevice,  Hi#E41T probe
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X [ 32 B SRR & B 77 B A BT X, {HJ2 probe W4 (71540 & —FEH), #2iid
P F uclass_get device_tail->device probe 3K probe 1375 1. LA uclass_get device A

/% 3@IEZE 5] M uclass F13REL udevice*/

int uclass_get device(enum uclass_id id, int index, struct udevice **devp)

{
ret = uclass_find_device(id, index, &dev); /18I 2 5] M uclass [ 4 K F1 RO N 1) udevice

return uclass_get device_tail(dev, ret, devp); // il uclass_get device tail HEAT 1) get, AT
device_probe KXk #3417 probe

}

int uclass_get device tail(struct udevice *dev, int ret,

struct udevice **devp)

ret = device_probe(dev); // I device probe X% %34T probe, IX/NMERETERTH AL T

*devp = dev;

3.2.5 DM T/E#fEsL% DM-12C

Drivers\i2c\i2c-uclass.c & X T — uclass_driver
UCLASS DRIVER(2¢) = {
.id =UCLASS I2C,
.name ="i2¢",
flags =DM UC FLAG SEQ ALIAS,
.post_bind =1i2c_post_bind,
.nit =1i2c_uclass_init,
.priv_auto_alloc_size = sizeof{(struct i2¢c_priv),
.pre_probe = =i2c _pre probe,
.post_probe =1i2¢c_post_probe,
.per_device auto_alloc_size = sizeof(struct dm_i2c_bus),
.per_child platdata auto alloc_size = sizeof(struct dm_i2c_chip),

.child_post bind =i2¢_child post bind,
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12C DTS support: \uboot\arch\arm\dts\fsl-s32-gen1.dtsi
i2¢4: i2c@402DC000 {

compatible = "fsl,vf610-i2¢";

i2¢/2/3/
S32G 12C W45 IRk :
/drivers/i2c/mxc_i2c.c

static const struct udevice id mxc_i2¢_ids[] = {

{ .compatible = "fsl,vf610-i2¢", .data = 12C_QUIRK FLAG, },

U BOOT DRIVER(i2¢ mxc) = {
.name = "i2¢c_mxc",
.id =UCLASS I2C,
.of match =mxc_i2c_ids,
.probe = mxc_i2c_probe,
.priv_auto_alloc_size = sizeof(struct mxc_i2¢_bus),
.ops = &mxc_i2c_ops,
.flags =DM FLAG PRE RELOC,
I8

7E DM WAL FE H uboot H LB ZE X B ) udevice A1 uclass, £ H S SZIUE udevice 45 %€
FIXF N T uclass H o

udevice ] probe NJi# I i2¢c core APT 1A F SZHA:
i2c core APL ¥ L BEEA AN T : A BSR4 T fie A AR 0, Wit 7 DMAESE T 4% 1.
e DM *E;JIE‘F E/‘J:Jri [

int dm_i2¢_read(struct udevice *dev, uint offset, uint8 t *buffer, int len);

int dm_i2c_write(struct udevice *dev, uint offset, const uint8 t *buffer,
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int len)
int dm_i2c_probe(struct udevice *bus, uint chip_addr, uint chip_flags,
struct udevice **devp);
int dm_i2c_reg_read(struct udevice *dev, uint offset);
intdm i2¢ reg write(struct udevice *dev, uint offset, unsigned int val);
int dm_i2c_xfer(struct udevice *dev, struct i2c_msg *msg, int nmsgs);
int dm_i2c¢_set bus_speed(struct udevice *bus, unsigned int speed);
int dm_i2c_get bus_speed(struct udevice *bus);
S5 1 0 T
Drivers/power/pmic/vr5510.c
dm_i2c read

dm_i2c write

3.3 Uboot H¥ &
— 5 ) A PR ) S AR R

\uboot
|->arch
|->arm
[->cpu
| |->armv8

| | |->s32:cpu.c, fdt.c

| |->u-boot.lds
|->dts

| | [|-> fsl-s32g.dtsi, fsl-s32g274a.dtsi, fsl-s32g274abluebox3.dts, fsl-s32g274aemu.dts,
fsl-s32g274aevb.dts, fsl-s32g274ardb.dts, fsl-s32g274ardb.dtsi, fsl-s32g274ardb2.dts,
fsl-s32g274a-sec-boot.dts, fsl-s32g398a.dtsi, fsl-s32g398aemu.dts, fsl-s32-gen1.dtsi

L
Dts IR K AR M-

|

|

|

|

| | | | | |->s32-genl: ncore.c, soc.c, s32g274a.c
|

|

|

|->include: dt-bindings
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/dt-bindings/clock/s32gen1-clock-freq.h,
s32genl-clock.h, s32genl-scmi-clock.h

U

dt-bindings/clock/s32g-clock.h, s32g-scmi-clock.h

fsl-s32-genl dtsi dt-bindings/pincontrl/s32¢-pinctrl.h
i) I
fsl-s32g.dtsi g dt-bindings/clock/s32g3-clock.h
fsl-s32g274a.dtsi fsl-s32g398.dtsi

1 I I
pr—

fsl-s32g274ardb.dtsi

| | |->include

| [ | |->asm

| | | | |->arch-s32

[ |->s32-genl

|->board //board LA BUACAS SR ARG EAHSC, 5 il 7 ZAZ U 7y AL IX LS
| |->freescale

| | |->s32-genl: ddr init.c, ddr utils.c, ddrss_cfg.c, eth.c, s32g274a.c, sjal 105 _cfg rdb.c
| | | [|->s32g274a: ddrc cfg.c, dmem cfg.c, phy cfg.c, pie cfg.c,dp swap cfg.c
|->configs

| |->s32g2xxaevb_defconfig, s32g2xxaevb gspi_defconfig, s32g274a_emu_defconfig,
s32g274a SECURE BOOT.config, s32g274a sim_defconfig, s32g274abluebox3 defconfig,
s32g274ardb_defconfig, s32g274ardb qspi_defconfig, s32g274ardb2 defconfig,
s32g274ardb2 _qspi_defconfig, s32g398a emu_defconfig

|->common
| |->board f.c, board r.c

|->drivers
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|->i2¢
| |->12c-uclass.c,

|->mmc: mmec-uclass.c

|

|

|

| |->net
| [ |->phy:

| |->power

| [ |->pmic:

=>include//BA FREE SORHH1 T uboot (AT B I, 4% %
| |->s32g274a common.h (board/freescale/s32-genl)//s32g274ardb.c include
| | |->include config.h

| | | [->#include <configs/s32g274a.h>

| | | | |->#include <configs/s32-genl.h>

| | | | | |->#include <configs/s32.h>

3.4 Uboot %7i%

3.4.1 RIFRIE

(1) £B Fbuilt-in.offj R

EaiE, HEEsE &=F OB | B ||—'| FEEERBThES built-inB#R3zit

aif)

( 2) miffifbuilt-in.oflu-boot.Ids B EAsE T &R E Mu-boot

Quiit—'lnaa’t{rsz{ﬁt )—-I RAU-boot Ids i T

(3 ) Hu-bootEpEu-boot-nodtb.bin

[
o
[

(4) fEpiubootfidtb 37 {4

dcqF. 118 I—-@tb)ﬁi‘w—boot.dﬂb

(5) Hu-boot-nodtb.binflu-boot.dtb4-Fiu-boot-dtb.bin

Q—bom—nodtb.binﬁu—bunt.dtb IBINEEATRASIE u-boot-dtb.bin

( 6 ) Hu-boot-dtb.binEi#l4pliu-boot.bin

( u-boot-dtb.bin } =5 II { u-bootbin

l'-B

W
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3.4.2 A R
A 1A
u-boot WIPHEE J5 15 3 # uboot SCAH:

u-boot-nodtb.bin £ u-boot 3R I, 2T objecopy ZBRFF 5K E B2 G KT HUATIE

u-boot.dtb dtb SCfF

u-boot-dtb.bin ¥ u-boot-nodtb.bin Fl u-boot.dtb FJ fL7E — AL L1
EFE dtb (LN, B u-boot-dtb.bin ZHi| A, Ak 41%F u-boot K&
Hbx

u-boot.lds uboot )R JHIA

u-boot.map R R R

u-boot.cfg FH uboot Fi B A= B 1) S

u-boot.bin

3.5 Uboot ¥ IiFE
BB
_main
|->board_init f alloc_reserve :Mi#. GD. early mallocZs [A] )4} FiC
|->board_init_f init reserve:#Ef%. GD. early mallocZ[H][FI ¥ 451k
|->board_init_f:uboot relocate fif i 414614 LA Serelocate ) X 35 AR K]
|->relocate_code. relocate vectors: i Tuboot R 57 & HH K7 1] & 32 1) 3 5 1), IHHERR 135 2

|->board_init_r:uboot relocate 5 (AR AT U1k
|->run_main_loop:i#f AT 2ATIRAS, S5 1F 4 i A i 2 DAL i & AT Ab 3

W VEHACAS U B -
(\arch\arm\cpu\lib\vector.S): _start
_ start:

> b reset
arch\arm\cpu\armv8\start.S

reset:

/* Processor specific initialization */
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| [-> bl lowlevel init
| [->bl _main
Arch\arm\lib\crt0_64.S
ENTRY(_main)
WERAIIEAC AR
| | |=>board init f alloc reserve
| | |>board init f init reserve
| | |->board_init f
Common\board_f.c
if (initcall run list(init sequence f))
setup_mon_len
fdtdec_setup, /* FRHL dtb fythdl, F HIGUE dtb FIAEME, Z R 4 Ul B/
trace_early init
initf malloc
log_init
initf bootstage
arch_cpu_init,(arch/arm/cpu/armv8/s32/cpu.c) /* basic arch cpu dependent setup */
| | | |->enable early clocks()
/* Platforms with Concerto/Ncore have to explicitly initialize
* the interconnect before any cache operations are performed.
* Also, ensure that clocks are initialized before the interconnect.
*
* Note: TF-A has already initialized these, so don't do it again if
* we're running at EL2.
<
ret = enable early clocks(); //initial clock of a53/xbar/lin/ddr
| || | |->enable_ddr clock /tt4L7y DDR clock (i, BSOS AT e ZE L, TEREESH RN .
ddr pll freq=S32GEN1 DDR PLL VCO_FREQ;
ddr_freq = S32GEN1 _DDR _ FREQ;

//Ver B % B DDR clock

#define S32GEN1_DDR_PLL_VCO_FREQ (1333333333UL)
#define S32GEN1_DDR FREQ (666666666)

#define S32G274A_REV2 DDR PLL VCO FREQ (1600 * MHZ)
#define S32G274A REV2 DDR FREQ (800 * MHZ)
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#ifdef CONFIG_NXP_ S32G2XX
if (lis_s32genl soc revl()) {
ddr_pll freq=S32G274A REV2 DDR PLL VCO_FREQ;
ddr_freq = S32G274A_REV2 DDR FREQ;
}
#endif
//#T7F DDR

s32genl enable(&ddr);

s32 gentimer _init();

mach _cpu_init
/* include Open IPC channel , power on SMMU*/
initf_dm /*IAMYXHIEGEL relocal Z Fi fBKE)*/
arch _cpu init dm,
board_early_init_{/* MM THILEA S iomux, JEH EHE
| || |->setup_iomux_uvart();/iHtAb AR ER T iomux, 1R T FERE D, FEEHK
get_clocks, /*get sdhc clock to gd*/
timer_init, /* initialize timer */

board_postclk init,

env_init, /* initialize environment */
init_baud rate, /* initialze baudrate settings */
serial_init, /* serial communications setup *//* Ak FH T B SE FIRTGA R O, 7EZ )5,

BB EETEN A B, 2 AT A AR =5 22 1 % 1
* stage 1 init of console */
display_options, /* say that we are here */
display_text_info, /* show debugging info if required */
checkepu,
print_resetinfo,
/IFTER cpu 18 B
int print_cpuinfo(void)
{
#ifdef CONFIG S32G274A
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printf("CPU:MNXP S32G274A");
#ifdef CONFIG TARGET TYPE S32GEN1_SIMULATOR
printf("\n");
#else
printf(" rev. %d.%d.%d\n",
get siul2 midrl major() + 1,
get_siul2_midrl _minor(),
get_siul2 midr2_subminor());
#endif /* CONFIG_TARGET TYPE S32GEN1 SIMULATOR */
#elif defined(CONFIG_S32R45)
printf("CPU:MNXP S32R45\n");
#elif defined(CONFIG_S32V344)
printf("CPU:MNXP S32V344\n");
#endif

printf("Reset cause: %s\n", get reset cause());

return 0;
show_board _info
misc_init_f,

init_func_i2c/HI4H1k i2c [
init_func_vid
announce dram_init

dram_init /* configure available RAM banks */

| | | |->ddr_init (board/freescale/s32g-genl/ddr_init.c)

| | | | |>>/* Init DDR controller based on selected parameter values */

ret = ddrc_init cfg(&configs[i]); b4 AEAKR] DDRC F74ECE, B0 H DDR 2 & &0t
Kb

| || | |>ret=set axi parity(); /* Setup AXI ports parity */
| | | | |->execute training(&configs[i]); /* Init PHY module */
| | | | |->post_train_setup(); /* Execute post training setup */
post_init_f,
testdram,
init_post

setup_dest addr,
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reserve_round 4k /* Round memory pointer down to next 4 kB limit */
reserve_video,
reserve_trace,
reserve_uboot,
reserve_malloc,
reserve_board,
setup_machine,
reserve global data,
reserve_fdt,
reserve_bootstage,
reserve_bloblist,
reserve_arch,
reserve_stacks,
dram_init_banksize,
show_dram_config,
display new_sp,
reloc_fdt, /* relocate dtb */
reloc_bootstage,
reloc_bloblist,
setup_reloc,
clear bss,
| | |->relocate _code
| | |->board init r
Common\board _r.c
if (initcall_run_list(init_sequence r))
hang();
static init_fnc_t init_sequence r[] = {
initr_trace,
initr_reloc,
initr_caches, /*caches initial*/
initr_reloc_global data,
initr_barrier,
initr_malloc,

log_init,
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initr_bootstage, /* Needs malloc() but has its own timer */
initr_console record,
initr_noncached,

initr_dm, /*Z /i L& 5/

board_init, /* Setup chipselects *///HHT board_init f &I T ZME T iomux, FrLAGALE A AL

set_cpu_clk info, /* Setup clock information */
initr_binman,
initr dm_devices,
stdio_init_tables,
initr_serial, /41 DM Y4640 5 1
initr_announce,
initr watchdog,
initr_addr map,
int board_early init_r(void)
{
release_resets();
return 0;
}
initr_post_backlog,
initr_pci,
arch_early init r,
power _init_board,
INIT FUNC_WATCHDOG RESET
initr_nand,
initr_mmc,//HAMIE emme
initr_env,
initr_malloc_bootparams,
initr_secondary_cpu,
/*
* Do pci configuration
<]
initr_pci,

stdio_add_devices,
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initr_jumptable,

console _init T, /* fully init console as a device */
console_announce T,
show_board_info,

arch_misc_init, /* miscellaneous arch-dependent init */

misc_init_r, /* miscellaneous platform-dependent init */
interrupt_init,

initr_enable_interrupts,

timer_init, /* initialize timer */

initr_ethaddr,//LA KM mac HidibA& A

board_late init,
initr_scsi,

initr_bbmii,

initr_net,//SLAMYIGEAL R

| | | | ->eth_initialize();

| ['| | ->reset_phy();

initr_post,

initr_ide,

last_stage init,

initr_bedbug,

initr_mem,

blkcache _init,

run_main_loop,//IHAMHE N uboot FFEI

3.6 Uboot i
R4 LL [0 Uboot SNl B4 M7, 5 R BILT 534y, BAT Al RE mEE s il

3.6.1 {22 DDR ECE
f£ Uboot 12k DDR i 24 DDR A B A1 KNS EE 7
MR LA AR 24 -
\common\board f.c\init sequence f
|->dram_init(arch\arm\cpu\armv8\s32\s32-gen1\soc.c)
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| |-> ddr_init(board\freescale\s32-gen1\ddr _init.c);

| | |->init_image sizes

/* Init DDR controller based on selected parameter values */

| | |->ret=ddrc_init_cfg(&configs[i]);//HAbSEFR 1 E DDRC #4745, HI4H1t DDR il 4%
| | | |->ret=Iload register cfg(config->ddrc cfg size, config->ddrc_cfg);

S32 DS ] DDR fit & T Big 1T i Ih J5 25 PLUR SO

= | board — O *
He Se V %
— v <« ddr » board v Search bo... 4
& MName - Date modified

= ddr_init.c 2021/5/31 13:54

a = ddr_init.h 113:54

= ddr_lp.c 113:54

= ddr_lp.h 113:54

=l ddr_lp_csr.c 113:54

=l ddr_pall.c 113:54

a © ddr_reporthtml 113:54

=l ddr_utils.c 113:54

= = ddr_utils.h 113:54

= =l ddrc_cfg.c 113:54

- = ddrss_cfg.c 2 113:54

L 5 dmem_cfg.c 113:54

E E!, dg_swap_cfg.c 11354

4 =l imem_cfg.c 113:54

Hich 113:54

; = phy_cfg.c 113:54

i ,’;‘, pie_cfg.c 2021/5/3113:54
v < >

17 items ’.-'._"'

7 S e 1 B SO

u-boot/board/freescale/s32-genl/ddr_init.c/h; ddr_utils.c/h; ddrss_cfg.c, imem cfg.c

u-boot/board/freescale/s32-gen1/s32g274a/ ddrc_cfg.c; dmem_cfg.c; dq_swap_cfg.c; phy cfg.c;
pie _cfg.c

1A A
® Jiga g S32G B version i Fr 2 fd ) \u-boot\board\freescale\s32-gen1\s32g274a\rev2 H

fRFC B S, % CONFIG NXP S32G2XX KX 7p, BB b o, MATFEX
7 VerA fil VerB B8 Fr, XX B EHZEH 1.

® AR, ffi[f]% CONFIG S32GEN1 DRAM INLINE ECC 3K [X 73 & 576 i Bt 4T JF
ECC, WRBEZEBHP I, WATREXSY, BEXHCEHEEN T .

® Y ddrc_init.c A BRI U A -

uint32_tload register cfg 16(size t size, struct regconf 16 cfg[])

S$32G Uboot
39



un

40

size ti;
for (1= 0; 1 < size; i++)
write 16(cfg[i].data, (uintptr_t)cfg[i].addr);
return NO_ERR;
h
£ BSP A A E S, e E AR T do.h ST, KAl A porting 2]
\arch\arm\include\asm\io.h H':
/* 16 bits*/
#define _arch put 16(v, a) (*(volatile uintl6_t *)((size_t)(a)) = (v))
#define arch get 16(a) (*(volatile uint16_t *)((size_t)(a)))
/* 16 bits*/
#define write 16(v, c) \
_ extension__({uintl6_t__v=(v); dmb(); _ arch put 16(__v, (c)); _ v; })
#define read _16(c) \
__extension__ ({uintl6 t v=__arch get 16(c); dmb(); v;})
Wit b, memory I K/NE T332 uboot f£%4 %, 3Lt DTS izt gd->db fE A % KA,
L
\common\board_f.c\init_sequence f
|->dram_init_banksize, (arch\arm\cpu\armv8\s32\cpu.c)
#ifdef CONFIG_S32 GENI //5E X 1 (Board\freescale\s3-gen1\Kconfig config S32_GENI1= default y)
| |->ret=fdtdec setup memory banksize();
#else
| | | ->fdtdec setup memory banksize fdt
\arch\arm\dts\fsl-s32g274ardb.dtsi:
/4
memory(@80000000 {
device type = "memory";
reg = <0 0x80000000 0 0x80000000>; //0x8000 0000 -k 2GB
15
memory@880000000 {
device type = "memory";

reg = <0x8 0x80000000 0 0x80000000>;//0x8_8000_0000 Ff3k 2GB

S$32G Uboot



sram@34000000 {
device type = "memory";
reg = <0 0x34000000 0 0x800000>;

1
xf BeEs i A B S32G_Memory Map.xlsx

0x08_0000 0000 | 0x08 3FFF FFFF DDR 0 (0 - 1G bytes)
- - - - 1 | Always mirrored
0x08 4000 0000 | 0x08 7FFF FFFF DDR_0 (1G - 2G bytes)
1 | Mirror in Mode 2+0
0x08_8000 0000 | 0x08 FFFF_FFFF 2 | DDR 0 (2G - 4G bytes)
0x00 3400 0000 | 0x00 353F FFFF 20480 | Internal SRAM (first 8Mbyte)

S32G RDB2 i##24Mi 4GB LPDDR4:
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CET9

LPDDR4 32Gb =

a

DDA |
—
L4z
DDA _DMK
o PE—
B2 DOA_D0
D00 A
DDA CS0 A Ha DO1A pr— e er——
DOR 53140 i Do2A Fpr— Do o
[ B DA A e
%——NC Kb [ N e T —
DI 0 A DO5 A
DD CKED 4 TH P o 0y
—m—u': E i ey gy L N —
*— | NC_KB ik} DDA _DOSD P
DOf CLKA P JB DOS0 ¢ A
o CK 1A T Y ea—
———————— A cKkaa ci DDA DM
PLIV DDA CAL A H oA ————————
OO CHT & CAD A a1t DOA_DE
DOFCAT & e Ca1a DO8 A [ DoR T
REZ0 SOFECAT & | CAZ A D3 A et
[} DOR CAE K ) a‘ii %:?; 0
3] 1) [P — oo ——
— o 2 [ i~ — i —
DDA OO DI A G TR T —
DR 00T G4 A G2y oot caa D4 A RO
DOMEA|———————————
D10 DDA _DOS1 P
e DOS1 t A FEyr——per resT e
e DOSt o A[—————————————
DOA_DME
— owgg |2 TR
cHD ARZ DOA_DmE
DDA CS0 8 DOOB o o
- [== D21 E Hp—r
—————— s B [l o — v —
*—= NC_N5 [
DDA_CKED B P4 DO4 B yg— DOW DT
o CKED B DO5 B ya DR Dz
— g OB DOS B Frpr— o
*— NC_NB D7 ———————
DOF CLKE F DDA _DOs2 P
- e ck 1 a DOSO ¢ 8 [——PPR D
—  —jcx:m DO cB[—————————
P _:jgg_gé.'}_;_% can s Dy p 10 DDA OMG
) e A AAY DOA_D24
g3z T T cAZ B [ T v —
5 - CAT R D098~ T ——
Chs B DON0 B Mo ooR ber—
CAs B DOM1 B Mo ——Dorpee—
D28 [gg—bor e
oDT CA B D3 B [Fyg—oor b
D04 B g e
DS B [ ————
DDA _DOS3 P
pas 1 o Hi .
DOS1 o B
DhU Bz HRaL
RESET N DML A
0 Frar
MU AR
o ELT U
1
DHU E12 [y 7%
—- — AR zn DHD B [
DHUA12 Ry
=2 e 6 S _E_K—A—x
1
DU AT [

1M )5 FARAE 2 T HF I ECC Rk 1/8 I I AFE R/
int dram_init_banksize(void)

{...
ret = fdtdec_setup_memory banksize();//M dts FHiEH AR/

#ifdef CONFIG_SYS FSL DDRSS
s32 exclude ecc from dram();

#endif

Fhh:

phys size t weak get effective memsize(void)

(...
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size = CONFIG_SYS FSL DRAM SIZEl;
#ifdef CONFIG_SYS FSL_DDRSS

s32_exclude ecc_range(CONFIG_SYS FSL. DRAM BASE], &size);
#endif

M AESC A include\configs\s32-gen.h HH )% (SEBRIIA R R ILAME Ok A 520
#define CONFIG_SYS FSL. DRAM BASEI 0x80000000
#define CONFIG_SYS FSL DRAM SIZE1 0x80000000
#define CONFIG_SYS FSL DRAM BASE2 0x880000000
#define CONFIG_SYS FSL. DRAM SIZE2 0x80000000
U] T MMU f¥] Mapping K/NFIA7 B :
arch\arm\cpu\armv8\s32\cpu.c
static struct mm_region final map[] = {..
{
CONFIG_SYS FSL DRAM BASEI, CONFIG SYS FSL DRAM BASEI]l,
CONFIG_SYS_FSL_DRAM SIZEl,
PTE BLOCK_MEMTYPE(MT NORMAL) | PTE BLOCK OUTER SHARE

b

{
CONFIG_SYS_FSL DRAM BASE2, CONFIG_SYS FSL DRAM BASE2,

CONFIG_SYS_FSL DRAM SIZE2,
PTE_BLOCK_MEMTYPE(MT NORMAL) | PTE_ BLOCK_OUTER_SHARE

I

FT L& DDR )R /N B
o HTEAZM DTS HIAE KA, SkCHAH NAEK/ANET MBS, SEFRR TGS, 0] DA e,
® UIRFTIF T ECC, WIFESL AR A A7 RIS B AE B S iR/ B iRb 1/8.

\u-boot\drivers\ddr\fsl\Kconfig
config SYS FSL DDRSS
bool "DDR Subsystem support"
help
Select DDR Subsystem support.
default y if (S32_ GEN1 && !TARGET TYPE S32GEN1 SIMULATOR)
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FITLABRIAZFT PN, AnSREEGH], WLL vi config £, BEM

\u-boot\configs\s32g274ardb2 defconfig

# CONFIG_SYS FSL DDRSS is not set

PLRA S12M, 1G 1 2G KRN N AT RN AB 0T 106 BE v BB

CONFIG_SYS _FSL_DRAM BASE2 [#] H ] & & 1IE SR memory mapping )3 ik 45

512M(1CS) 1G(1CS) 2G(1CS)
fsl-s32g274 memory@80000000 { memory@80000000 { memory@80000000 {
a.dtsi device type = device type= device type=
nmemoryn; nmemoryn; nmemoryn;
reg =<0 reg =<0 reg =<0
0x80000000 0 0x20000000>; | 0x80000000 0 0x40000000>; | 0x80000000 0 0x80000000>;
//0x8000_0000 Ff3k 2GB //0x8000_0000 F3k 1GB //0x8000_0000 Ff3k 2GB
15 15 55
/*¥E$5 memory mapping 2 /*{F$5 memory mapping 2 /*¥E$5 memory mapping 2
memory@880000000 memory@880000000 memory@880000000
{ { {
device type = device type= device type =
nmemoryn; nmemoryn; nmemoryn;
reg = <0x8 reg = <0x8 reg = <0x8
0x80000000 0 0x80000000 0 0x80000000 0
0x80000000>;//0x8_8000_000 | 0x80000000>;//0x8 8000 000 | 0x80000000>;//0x8 8000_000
0 I3k 2GB 0 713k 2GB 0 JF:k 2GB
b5 15 35
*/ */ */
s32-gen.h | ECC #define #define #define
enable | CONFIG_SYS FSL_DRAM_ | CONFIG_SYS_FSL_DRAM_ | CONFIG_SYS FSL_DRAM
O] BASE1  0x80000000 BASE1  0x80000000 BASEl  0x80000000
DAE
#define #define #define
ol CONFIG _SYS FSL DRAM | CONFIG SYS FSL DRAM | CONFIG SYS FSLL DRAM
SIZE1 ~ 0x16000000 SIZE1 ~ 0x32000000 SIZE1 ~ 0x70000000
#define #define #define
CONFIG _SYS FSL DRAM | CONFIG SYS FSL DRAM | CONFIG SYS FSL DRAM
BASE2  0x820000000 BASE2  0x840000000 BASE2  0x880000000
#define #define #define
CONFIG _SYS FSL DRAM | CONFIG SYS FSL DRAM | CONFIG SYS FSLL DRAM
SIZE2  0x00000000 SIZE2  0x00000000 SIZE2  0x00000000
ECC #define #define #define
Disable | CONFIG_SYS FSL_DRAM_ | CONFIG_SYS_FSL_DRAM_ | CONFIG_SYS_FSL_DRAM _
BASE1  0x80000000 BASEI 0x80000000 BASE1  0x80000000
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#define
CONFIG_SYS FSL DRAM _
SIZE1 0x20000000

#define
CONFIG_SYS FSLL DRAM
BASE2 0x820000000

#define
CONFIG_SYS FSLL. DRAM _
SIZE2 0x00000000

#define
CONFIG_SYS FSL DRAM
SIZE1 0x40000000

#define
CONFIG_SYS FSLL DRAM _
BASE2 0x840000000

#define
CONFIG_SYS FSLL DRAM _
SIZE2 0x00000000

#define
CONFIG_SYS FSL DRAM _
SIZE1 0x80000000

#define
CONFIG_SYS FSLL DRAM
BASE2 0x880000000

#define
CONFIG_SYS FSLL DRAM _
SIZE2 0x00000000

S 2 T BB R S R
git status

modified:
modified:
modified:
modified:
modified:
modified:
modified:
modified:
modified:
modified:
modified:
modified:
modified:
modified:

arch/arm/dts/fsl-s32g274a.dtsi
arch/arm/include/asm/io.h
board/freescale/s32-genl/ddr_init.c
board/freescale/s32-genl/ddr_init.h
board/freescale/s32-genl/ddr_utils.c
board/freescale/s32-genl/ddr_utils.h
board/freescale/s32-genl/ddrss_cfg.c
board/freescale/s32-genl/imem cfg.c
board/freescale/s32-gen1/s32g274a/ddrc_cfg.c
board/freescale/s32-gen1/s32g274a/dmem_cfg.c
board/freescale/s32-gen1/s32g274a/dq_swap_cfg.c
board/freescale/s32-gen1/s32g274a/phy cfg.c
board/freescale/s32-genl/s32g274a/pie _cfg.c
include/configs/s32-gen1.h /AL AT DAAME K

3.6.2 IEEUARE 05 IOMUX 8
— BN, AN A R E T (Uboot/Kernel 2 [ — FERE ) : W R S32G

RDB2 # % i1 # A 5

Fal T L DWW TED W2,

P25 UARTO TXD <
P25 UARTO RXD >

UARTO_TXD 11
UART(_BXD Y12
Y7
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g 2 usRTO S
N

1 UARTD VEUS 5V

MIC B
o MICRO_AB
2

Hsuens  suena |-

9 s smEws [

S L H R PE— -t i
= . B
oo :“2 " L &
Etttl:lg D
2250 i F M1 S32G2 IOMUX xls:
Port Address Function Module Description | BGA | Chiptopport
PC 09 | 0x4009C2E4 | 2=LINO_TX | 2=LINFlex 0 | LIN TX Ull Pad 041
Data
PC 10 | 0x4009CA40 | 4=LINO TX | 4=LINFlex 0 | LIN RX Ull Pad 042
Data

Jt B B Boot — 3 :
30.11.4 UART

BootROM supports boot from the LINFlexD_0 module, configured in UART mode. The communication between the MCU and
the host (transmitting utility) is done by exchange of data through UART packets. LINFlexD_0 is configured to communicate in

8E1 configuration.

30.11.4.1 UART IOMUX configuration

The IOMUX pads for UART communication are configured as shown in the following table.

Table 161. UART external I/O

Signal PAD name
RX PAD[42]
X PAD[41]

] L& HAE ROM codes 1, BRIAE XA iomux AIX AN 5 E13-4CM serial boot mode [ 5 11,
Fr L AN B T O E O, T I 8B 8 B 308 1,

WMRABERE N O, mESOARE DR — 8 O, g SCh i~ RDB1 ) UARTI:

46
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o L e T T E'S_DIEI_C‘SC C? I‘H_I I MeAINE
P31 PROC_BOOT R3 <> UARTL TX Uiz | PA_12/RCON3
P31 PROC BOOT R4 <% KSZ B RST AAi? | PA_13/DSPI0_SCK/RCON4
P31 PROC BOOT R5 {3 KSZ B RST wi3 | PA_14/DSPI0_SIN/RCONS5
P31 PROC_BOOT R6 <> = PA 15/DSPI0_SOUT/RCONG
UART1_RX w12
P31 PROC_BOOT R7 §§ 2 FLEXCANO TX E7| PB_00/12C0_SDA/DSPI0_PCS0/RCON7
PR e S F——spmesy
= Hgat COM4- [o——<((y)PROC BOOT RE P24
P25 FLEXLINI_TXD 22 | noa G N Gl
PIS KSZ A RAST gg =5 | noas
22 m seL b2
P15 KSZ B RST 4 gg NOM.-
P25 FLEXLINI_ RXD % NO44 A
. 1 um;w';-mssu %mam ; :E:: ziﬁf : UART1
P :H L: o e
RE g g S = m T L]
=i Eﬁ1—| meme & pred
= o il E§H§E22ﬁ$ﬁ 0BG OUTILSVA =
Flzmenn EEHE ;; Iﬂ
i 3

%5, HET Uboot HH: M AXA) SRR L
\configs\s32g274ardb2 defconfig
CONFIG DM _SERIAL /A& X
CONFIG FSL LINFLEXUART=y

\drivers\serial\Makefile

ifeq ($(CONFIG_$(SPL_TPL )BUILD)$(CONFIG_$(SPL_TPL )DM_SERIAL),yy)
obj-y += serial-uclass.o

else

obj-y += serial.o

endif

ifdef CONFIG DM SERIAL

obj-$(CONFIG FSL LINFLEXUART) += serial linflexuart.o

else

0bj-$(CONFIG_FSL_LINFLEXUART) += serial linflexuart nondm.o
endif
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it LA H A 3R 307G 14 F DM, AR BA I Uboot J3 B8R, ¥ & 2 1 5 CI#I46R 46 732 IOMUX
fic B AN O GRfEER 2y, Wi TOMUX BCE#R 7). VERM BSP30 JH4A Uboot L4 HF DTS )
IOMUX ACE, {HA2H DWNBATRH, V3R HERCE A 747 5
Common\board f.c

init_sequence f
|->board_early init_f/board/freescale/s32-genl/common.c
| |->setup_iomux uart(); /board/freescale/s32-gen1/s32g274ardb.c
void setup_iomux_uart(void)
{
#if (CONFIG_FSL LINFLEX MODULE == 0)

/* Muxing for linflex0 */

setup_iomux_uart0 pc09 pcl0();

#elif (CONFIG_FSL LINFLEX MODULE ==1)
/* Muxing for linflex1 */
/* set PA13 - MSCR[13] - for UART1 TXD */
writel(SIUL2 MSCR_S32G_G1 PORT CTRL UARTI TXD,
SIUL2 0 MSCRn(SIUL2 PA13 MSCR S32 G1 UARTI));
/* set PBO0 - MSCR[16] - for UART1 RXD */
writel(SIUL2 MSCR S32G G1 PORT CTRL UART RXD,
SIUL2 0 MSCRn(SIUL2 PB00_MSCR S32 G1 UART1));
/* set PB0O0 - MSCR[736]/IMCR[224] - for UART1 RXD */
writel(SIUL2 IMCR_S32G Gl UART1 RXD to pad,
SIUL2 1 IMCRn(SIUL2 PB00 IMCR S32 G1 UART1));
}
| | |->setup_iomux_uart0 pc09 pclO(void)
void setup_iomux_uart0)_pc09 pcl0(void)
{
/* Muxing for linflex0 */
/* set PCO9 - MSCR[41] - for UARTO TXD */
writel(SIUL2 MSCR_S32G_G1 PORT CTRL UART(O TXD,
SIUL2 0 MSCRn(SIUL2 PC09 MSCR S32 G1 UARTO0));

/* set PC10 - MSCR[42] - for UARTO RXD */
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writel(SIUL2 MSCR _S32G_G1 PORT CTRL UART RXD,
SIUL2 0 MSCRn(SIUL2 PC10_MSCR S32 G1 UARTO0));
/* set PC10 - MSCR[512]/IMCR[0] - for UARTO RXD */
writel(SIUL2 IMCR_S32G_Gl1 UARTO RXD to pad,
SIUL2 0 IMCRn(SIUL2 PC10 IMCR S32 G1 UARTO));

L FACES AT LA Y, % CONFIG_FSL LINFLEX MODULE ¥ € /& 1# il uart] 5 vart2.
AN R AR

init_sequence_r(/common/board r.c)

|->initr_serial

| |->serial initialize

| | |->serial assign(default serial console()->name);

| | |->default_serial console(/driver/serial/serial_inflexuart_nondm.c(:l; DM {# I EACHD) )/ 45 vE M

init_sequence f(/common/board_f.c)
|-> serial init /* serial communications setup */ /driver/serial/serial.c(:lE DM 15 FH tbARAD)
return get_current()->start();
| | -> /driver/serial/serial inflexuart nondm.c(3 DM { i HACHS)
static struct serial device linflex serial drv = {
.name = "linflex_serial",
start = linflex_serial_init,//ifl FH yE M 05 & 4TG0 S
Bt LALE SCAF serial_inflexuart_nondm.c H, & IR BN 37 A7 A SR Hu bk oA«
struct linflex fsl *base = (struct linflex fsl *)LINFLEXUART BASE;
5E AL :
/include/configs/s32-genl.h
#if CONFIG_FSL LINFLEX MODULE ==0
#define LINFLEXUART BASE LINFLEXDO BASE ADDR
#elif CONFIG _FSL LINFLEX MODULE == 1
#define LINFLEXUART BASE LINFLEXD1 BASE ADDR
#else
#define LINFLEXUART BASE LINFLEXD2 BASE ADDR
#endif
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firLA%: CONFIG_FSL_LINFLEX MODULE & HH D24 0 o2& 11 1.
CONFIG_FSL LINFLEX MODULE K5 A :

/drivers/serial/Kconfig
config FSL. LINFLEX MODULE
int "LINFLEX Active Module"
depends on FSL_ LINFLEXUART
default 0
help
Select the LINFLEX Module used as serial

Fr CAT] L uboot ) menuconfig SKRAZEL: WIER7E make s32g274ardb2_defconfig J5, H#EZ
2O T4 1 .config tHA] DL:
vi .config
CONFIG_FSL_LINFLEX MODULE=1
make clean //clean 5% fil] B #T 4 1%
make -j8
BRI R O usb 28462 1 Uartl /9 micro USB #2H0 &, w LA sh#T EIE H.

B Sk S32G ff) IOMUX A1 PAD it & (1) 7 1
Hi 1 0 17 IOMUX :
void setup_iomux_uart0_pc09 pcl0(void)
{
/* Muxing for linflex0 */
/* set PCO9 - MSCR[41] - for UARTO TXD */
writel(SIUL2 MSCR_S32G_G1 PORT CTRL UARTO TXD,
SIUL2 0_MSCRn(SIUL2 PC09_MSCR_S32 G1 UARTO0));
/* set PC10 - MSCR[42] - for UARTO RXD */
writel(SIUL2 MSCR S32G G1 PORT CTRL UART RXD,
SIUL2 0 MSCRn(SIUL2 PC10_MSCR S32 G1 UARTO0));
/* set PC10 - MSCR[512]/IMCR[0] - for UARTO RXD */
writel(SIUL2 IMCR_S32G_G1 UARTO RXD to pad,
SIUL2 0 IMCRn(SIUL2 PC10 IMCR S32 Gl UARTO0));

}

#define PER._ GROUPO_BASE (0x40000000UL)

#define STUL2_0 BASE_ADDR (PER_GROUPO BASE + 0x009C000)

#idefine STUL2_0_ MSCR_BASE (SIUL2_0_BASE_ADDR + 0x00000240)
$32G Uboot
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#define SIUL2 0 MSCRn(i) (SIUL2 0 MSCR_BASE +4 * (1))

FTbA SIUL2 0 MSCRn=0x4009c240-+4*i

UARTO i) TX/RX E P50
/* TXD */

#define STUL2 PC09 MSCR_S32 G1 UARTO 41//FT LLXT B MSCR # A7 #s Hu ik /2 -

0x4009c240+Hex(4*41)= 0x4009c2E4

/* RXD */

#define SITUL2 PC10_ MSCR_S32 G1_UARTO 42//0x4009c2E8

52 E# $32G2_IOMUX xlsx H ] 1O Signal Table F IO f) 2547 28X N — 3 o

Fi%& & MSCR 2778552 X
Bits 31 30 29 28 27 26 25 24 | 2 22 21 20 19 18 17
R 0
OBE ODE IBE Reserved SRE
w
Reset See Register reset values.
Bits 15 14 13 12 H 10 9 8 7 6 5 4 3 2 1
R Reserv 0 0
SRE PUE PUS RCVR SMC SSS
W ed
Reset See Register reset values.
POPATEAMET
#define STUL2. MSCR_S32G_G1_PORT CTRL UARTO TXD \
(SIUL2. MSCR_S32 G1 SRC_100MHz | // I1#define STUL2. MSCR_S32 G1 SRC_100MHz
(5 << 14) = 101b: Fmax=150 MHz (at 1.8V), 133 MHz (at 3.3V)
SIUL2 MSCR S32 Gl OBE EN | //#define SITUL2. MSCR_S32 G1 OBE EN

(1 << 21): 1b - Output driver enabled
SIUL2 MSCR_MUX MODE_ALT1) //#define SIUL2 MSCR_MUX MODE ALTI1 (0x1)
Selects a function for the pad. Refer to "SSS" column of the IO Signal Table' tab of the IOMUX spreadsheet attachment.
RXD 5 UARTI IOMUX J5i%—#f, VER— TXTRAER, 367258 Wi & E R 2
PE IR, FTLAREZ W E — T~ IMCR Ff7as, HEFAHE L WF:
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Bits 31 30 29 28 27 26 25 24 | 23 22 2 20 19 18 17 16
R 0
w
Reset ] 0 0 0 0 0 0 ] | ] ] 0 0 0 0 0 0
Bits 15 14 12 12 11 10 9 8 | 7 [ 5 4 3 2 1 0
R 0
555
w
Reset ] 0 0 0 0 0 0 o | o 0 0 0 0 0 0 0
Fields
Field Function
31-3 Reserved

2-0
535

Source Signal Select

Selects which source signal is connected to the associated destination (chip pin).

NSRS SSSAL i LT, BRI & A7 28 ik FIE 15 2% S32G_IOMUX xIsx HH Input
Muxing —%, 1F:

Instance Function CR Input Input SSS Source Signal
CR number value
LINFlex 0 LINO RX SLUL _CC 512 0 Disable low
1 Disable high
2 10 PAD PC 10
3 10 PAD PA 14
4 10 PAD PL 00

Fr LA A PC_10 % N\ UARTO RXD {55, i E ¥ E 70

SIUL2 0 IMCRn(SIUL2 PC10 IMCR_S32 _G1 UARTO));

#define STUL2_PC10_IMCR_S32_G1_UARTO

PN 512-512=0, %5 0 /) IMCR % {7 %%
/* IMCR 0-83 */

#define STUL2 0 _IMCRn(i)

EVSF

#define SIUL2 IMCR_S32G_G1 _UARTO RXD to pad
#define SIUL2 MSCR_ MUX MODE ALT2(0x2) //=2=PC 10

52
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PLEE T S32G IOMUX, PAD WEK T, ZEABIER, M FEINEEREN IO, #
BRZK R,

1. ZEFLIIEEL 10 R EH I 10, thinud, a2 im—AN0m 2C O, siz%CAm 12C
1 FIBC &, AR HEAE A 52 BRI 2 R O, A8 SO B TOMUX 1) 10 % I MSCR 25 47 4% H btk
SSS {H % A\ INPUT & i) IMCR ZF /728 itk F SSS A, 4R E:Ad 1 %% i@ X AE TR 7]
L.

2. MSCR HXT IOPAD i &, "TLAEZSHE# L, unuisr usdhe S5 A B BLE R
WHE, NG FERESCPRIE: S, SRR, i CF 8 1 r e /& SDeard 3.3V 50mHz
(1, TETRE eMMC 1.8V 200mHZ [¥), )75 BAH N HE IR S fE 1T .

3.6.3 DM I12C 5 PMIC #J4&4k

12C BRBh7E Uboot H ) TR il J& & 4% PMIC, Fr LB SRR EiE 24 S32G R4 HLE
Wit, EREEES A AEREE D, FE— NS E ASIL-B~D N5 d, PMIC K5
EHARES R MT NEF 22, BTPL A #0035 uboot B #% 15 7] PMIC B v fE 75 22451,
MR8 R LARE T8 7 7 i na] S AZ T B N DTS AR S48 PMIC 2Kz H £ 12C 3K5). S32G2
RDB2 #EH 0T :

P31 PHUU BUUI _HZ3 <57 I702 S0A v8 | PC_OO/RCON23
P31 PROC _BOOT _R24 <O 1708 &CL W8 PC_01/12C4 SDA/RCON24
P31 PROC_BOOT_R25 {{>p—————— Tig ] PC_02/12C4_SCL/RCON25
| '[ g YL
VASST0 SCLC 70 7| BUCK3_FB
E512 VR55T0 SDA 11 7| SCL
[DOT MONF 12 | SDA
OTP UF VPRE MONT 337 VMON4
3 = 724 VMON3
— FSO
VDDIO GND
K VDDOTP
¥ R612 ¥ RG18
2.2K 22K
* R302 c212 4 RB13 .,
470K = —1uF
R280 0 5.1K
P7.831 12C4 SCL > 2
P7.831 12C4 SDA <> A263 D vboo
Main I2C ADDR: 0100000R/W 0x20 1 i P9.15,19.21  VRS510_FS0B <
Safety I2C ADDR: 0100001R/W O0x21 > BMIC 12C BUCK3 VMON2
510 PMIC [ e ER e
LDO2_MON1
W _|l HDR1X3 Enable FSOB contorl on the board:
LDO3 3v3 = pDNP Populate R1190, U125, U126, R1;84BU&<1;256V8
GND DNP R1191. R1185. R281 BUCKTZ OVE

BRINIEFZ B 12C4, 53 M1 H 12C4 BKE) 5 PMIC 3k3), PAJTE % A gEf80 12C IOMUX #2184
PMIC.

4G, HHT Uboot ) 12C JRANSCHFIKIL:
\configs\s32g274ardb2 defconfig
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CONFIG_CMD I2C=y
CONFIG_DM 12C=y //HrLAI2CSEHL T DM
CONFIG_SYS I2C MXC=y /I2C5iMXMH [F—IP, [F—IKz)

\drivers\i2c\Makefile
obj-$(CONFIG DM I2C) += i2c-uclass.o
0bj-$(CONFIG_SYS I2C_MXC) +=mxc_i2c.0 //*F- G B EACHS
Hk: RCEOM IOMUX & LMl DTS Bt & S H:
\arch\arm\dts\fsl-s32g27ardb.dtsi
&pinctrl0 {
pinctrl0_i2c4: pinctrl0_i2c4 {
fsl,pins = <PCO01_MSCR_S32G2XX PC01_12C4 SDA CFG
PC02 MSCR_S32G2XX PC02 12C4 SCL_CFG
-

b

}
&pinctrll {
pinctrll i2c4: pinctrll i2c4 {
fsl,pins = <I2C4 SDA IMCR PC01 12C4 SDA IN
12C4 SCL_IMCR PC02 12C4 SCL_IN

>-

]

/% PBOS */

#define PBO5S_MSCR_S32G2XX (21)

#define PB05_12C2 SCL CFG (SIUL2 MSCR S32 G1 MUX ID I |\
I2C_PIN _CFG)

#define PB05_12C2 SCL IN  (SIUL2_MSCR_S32 Gl _MUX_ID 2)

/% PB06 */

#define PBO6_ MSCR_S32G2XX (22)

#define PB06_12C2_SDA_CFG (SIUL2_MSCR_S32 G1 MUX_ID 1 |\
12C_PIN_CFG)

#define PB06_12C2 SDA IN  (SIUL2 MSCR_S32 Gl MUX_ID 2)
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#define STUL2. MSCR_S32 G1 MUX ID 1 (1)
#define SIUL2. MSCR_S32 G1 MUX ID 2 (2)

#define 12C_PIN_CFG (STUL2_MSCR_S32_G1_OBE |\
SIUL2 MSCR_S32 G1 ODE | SIUL2 MSCR S32 GI IBE |\
SIUL2 MSCR_S32_G1_SRC 25MHz)

iJi, % RDB2 1) DTS i &
/arch/arm/dts/fsl-s32g274ardb2.dts
&i2c4 {pf5020 a, pf5020 b, £s5600
#include "fsl-s32g274ardb.dtsi"
&i2c4 |
clock-frequency=<100000>; //12C4 IFHEh 4% 1% B N 100K
pinctrl-0 = <&pinctrl0_i2c4 &pinctrll i2c4>;
pinctrl-1 = <&pinctrl0_i2c4 gpio &pinctrll i2c4 gpio>;
scl-gpios = <&gpio0 34 (GPIO_ACTIVE HIGH | GPIO_OPEN_ DRAIN)>;
sda-gpios = <&gpio0 33 (GPIO_ACTIVE_HIGH | GPIO_OPEN_DRAIN)>;
pinctrl-names = "default";
status = "okay";
vr5510 {
compatible = "fsl,vr5510"; /' FH DR 27 A7 75
reg = <0x20>;
status = "okay";
¥
vr5510 fsu { //function saftey PMIC itk
compatible = "fsl,vr5510";
reg = <0x21>;

status = "okay";

¥
#include "fsl-s32g274a.dtsi" /#include "fsl-s32-gen1.dtsi"
i2¢4: i2c@402DC000 {
compatible = "fsl,vf610-i2c";

driver/i2c/mxc_i2c.c
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static const struct udevice id mxc_i2c_ids[] = {
{ .compatible = "fsl,imx21-i2¢c", },
{ .compatible = "fsl,vf610-i2¢", .data =12C_QUIRK FLAG, },
{}
¥
Bt LASE S32G RDB2 [ttt , ] 12C4 REZL AT IS F, @ RFF Tt B
12C0/1/2/4 #1 IOMUX 5 DTS BLE#CEH 1, WRFEEED|HE 12C B IMESAHMN I DTS
AL, IR EERE R 12C4 KA F T IOMUX, 22 IOMUX AT BL T .
FEEN BSP30 JF4h, X & i st 12C MRS, CAGMBRIRIIT:
driver/i2c/mxc_i2c.c
mxc_i2c_read
|->bus_i2¢c read
| |-=>1i2c_init_transfer
| | |>i2c_idle_bus /FEAHZIESH LTI Y
/*
* See Linux Documentation/devicetree/bindings/i2c/i2c-imx.txt
%0
* scl-gpios: specify the gpio related to SCL pin
* sda-gpios: specify the gpio related to SDA pin
* add pinctrl to configure i2¢ pins to gpio function for i2¢

* bus recovery, call it "gpio" state

%N

*

* The i2c_idle_bus is an implementation following Linux Kernel.
)
/*
* GPIO pinctrl for i2¢ force idle is not a must,
* but it is strongly recommended to be used.
* Because it can help you to recover from bad
* 12¢ bus state. Do not return failure, because
* it is not a must.
<
/*

* In most cases it is just enough to generate 8 + 1 SCLK

S$32G Uboot

56



* clocks to recover 12C slave device from 'stuck’ state

* (when for example SW reset was performed, in the middle of
* 12C transmission).

*

* However, there are devices which send data in packets of

* N bytes (N > 1). In such case we do need N * 8 + 1 SCLK

* clocks.

*/

PMIC 3XZh 40T -
\configs\s32g274ardb2 defconfig

CONFIG CMD PMIC=y
CONFIG_DM_PMIC=y //fif LAPMIC52 T DM
CONFIG DM _PMIC VR5510=y //LL5510 411
CONFIG DM _PMIC PF5020=y
CONFIG_DM_PMIC_FS5600=y

\drivers\power\pmic\Makefile

0bj-$(CONFIG_ DM _PMIC) += pmic-uclass.o
0bj-$(CONFIG DM PMIC_VR5510) +=vr5510.0
0bj-$(CONFIG_DM_PMIC_PF5020) += pf5020.0
0bj-$(CONFIG DM _PMIC FS5600) += f55600.0//°F- & IR JEACHT

PMIC J& T 12C4 My 5 4%, PTLAH DTS Bt & N:
/arch/arm/dts/fsl-s32g274ardb2.dts #include "fsl-s32g274ardb.dtsi"
/* PMIC */

&i2c4 {
vr5510 {
compatible = "fsl,vr5510";
reg = <0x20>y/AE R SREAFR T 12C F A7 45 bk UL AT
status = "okay";
¥
vr5510 fsu {
compatible = "fsl,vr5510";

reg = <Ox21>y//{E B 5 &TH0 12C FA7 23 Mo bkUCHD, LA SZREIRE 2 410 PMIC hiiAS sk

status = "okay";
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PEACAD7E -
\drivers\power\pmic\vr5510.c
static const struct udevice id vr5510 ids[] = {

{.compatible = "fsl,vr5510"},

{}
}s

H# Uboot J& hid #2 1 3% A #:4E PMIC, BT LABR AL & 7] LUJE 3l S32G RDB2 4, HT- L&
X 12C Al PMIC uboot g4, A LA FH4F 12C #2101 A1 PMIC #2111

=>i2¢c

i2¢ - [2C sub-system

Usage:

i2¢ bus [muxtype:muxaddr:muxchannel] - show 12C bus info

i2¢ crc32 chip address][.0, .1, .2] count - compute CRC32 checksum

i2c dev [dev] - show or set current I2C bus

i2¢ loop chip address[.0, .1, .2] [# of objects] - looping read of device

i2¢ md chip address|[.0, .1, .2] [# of objects] - read from 12C device

i2c mm chip address][.0, .1, .2] - write to I2C device (auto-incrementing)

i2c mw chip address[.0, .1, .2] value [count] - write to I2C device (fill)

i2c nm chip address|[.0, .1, .2] - write to I2C device (constant address)

i2¢ probe [address] - test for and show device(s) on the 12C bus

i2¢ read chip address|[.0, .1, .2] length memaddress - read to memory

i2c write memaddress chip address[.0, .1, .2] length [-s] - write memory
to 12C; the -s option selects bulk write in a single transaction

i2¢ flags chip [flags] - set or get chip flags

i2¢ olen chip [offset_length] - set or get chip offset length

i2¢ reset - re-init the [2C Controller

i2¢ speed [speed] - show or set [2C bus speed

=>pmic

pmic - PMIC sub-system

Usage:

pmic list - list pmic devices

pmic dev [name] - show or [set] operating PMIC device
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REfE 55, R AEMT LM ANM: 0 HE SR, s

pmic dump - dump registers
pmic read address - read byte of register at address

pmic write address - write byte to register at address

=> pmic list

| Name | Parent name | Parent uclass @ seq
| vr5510 | i2c@402DC000 |i2¢c @ 4

| vi5510 fsu | i2c@402DCO000 |i2c @ 4

| pf5020 a | i2c@402DC000 |i2c @ 4

| pf5020_b | i2c@402DC000 |i2c @ 4

| fs5600 | i2c@402DC000 |i2¢c @ 4

3.6.4 il i GPIO

i H] GPIO #£ Uboot 1% % F F— et N . Wil aldT, Ak reset (55, AERHLIRAE

S$32G “F- & BSP30 2R\ A 14 7] DM_GPIO Al GPIO #HCIRE), {H A — Lofdig i Chd n]
2%, .
/configs/s32g274abluebox3 defconfig
CONFIG BOARD EARLY INIT R=y

/common/board r.c

init_sequence r

#if defined(CONFIG_BOARD EARLY INIT R)

#endif

board early init r,

|-> board_early init r,(board\freescale\s32-gen1\s32g274abluebox3.c)

| |->release resets();

static void release resets(void)

{

int i;

static const u8 reset_pins[] = {/H T it reset {55
SIUL2 MSCR _S32G_PA 12,//12
SIUL2 MSCR_S32G PB 02, /18
STUL2 MSCR_S32G_PC_00,/32
SIUL2 MSCR_S32G_PC 05//37
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for (i = 0; 1 < sizeof(reset pins); i++) {
writeb(SIUL2 GPIO_VALUE], SIUL2 PDO_N(reset_pins[i]));
/*
#define SIUL2_GPIO_VALUE1 (0x01) /37" 5y
#define STUL2 PDO_N(i) \
(i<SIUL2_0 MAX GPIO ?\ //#define STUL2 0 S32G274A MAX_ GPIO 112 fii LA gpio bank0 & 112 4~

gpio
SIUL2 0 GPDO_N(SIUL2 GPDIO FOR GPIO(i)) + \ //#define SIUL2 0 GPDI N(i)
(SIUL2_0_GPDI_BASE + 4 * (i)) 7~ GPIO ] GPDI #7475 Hidi:
// #define SIUL2 GPDIO_FOR_GPIO(i) ((() & (~0x3)) >>2)
0 Pad Data In
PDI_n Stores the value of the external GPIO pad associated with this register.
PDI_nrepresents PDI[n], where nis the instance of the register.
0b - Logic low
1b - Logic high
Diagram
Bits 7 6 5 4 3 2 1 0
R 0 PDLn
w

Reset See Register reset values.
Register reset values
Register Reset value
GPDIO 01h
GPDI1-GPDI4 00h
GPDI5 01h
GPDI6-GPDI101 00h
GPDI102-GPDI103 Register not supported

GPDI Zif728 R —, =B, BAEEh Sk R,
SIUL2_GPDIO_PDIO_OFF_FOR_GPIO(i) : \
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SIUL2 1 _GPDO_N(SIUL2 GPDIO FOR_GPIO(i)) +\ //EA F#[A]
SIUL2_GPDIO_PDIO_OFF_FOR_GPIO(i)) */

//iomux fic &

writel(SIUL2 MSCR_GPO_Gl1, SIUL2 0 _MSCRn(reset pins[i]));

Jx

#define STUL2. MSCR_GPO G1\
(STUL2 MSCR_MUX MODE _ALTO |\ it BiX & ALTO, ALTO —%%> GPIO
SIUL2 MSCR_S32 G1_OBE_EN)

*/

I ARIZRBIITTE, AN HARETRE I0RE, B I HAG:
setup_iomux_input gpios();
static void setup _iomux_input_gpios(void)
{
int i;
for (i=0;1 < input pins_size ; i++) {
if (input_pins[i].nr < SIUL2 0. MAX GPIO)
writel(SIUL2 MSCR_GPI Gl1,
SIUL2 _0_MSCRn(input_pins[i].nr));
else
writel(SIUL2 MSCR_GPI Gl1,
SIUL2 1 MSCRn(input_pins[i].nr));

}
static const struct pin input_pins[] = { /K& 7 H T IR good H1 GPIO

{SIUL2_ MSCR_S32G_PA 09, "S32G_SD_CD B"},

{SIUL2 MSCR_S32G _PL 14, "S32G_FS85 LX PGOOD"},

3.6.5 53 eMMC &

S32G AN L —A~ uSDHC #: 1, At IAfFAEE L uSDHC AT RS, S32G RDB2 &H —4

3k 37 ¥ SDeard/eMMC (1], T
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udas T T T foFafayatafatTsl 7 SMMC_DATAD
EEEEE RN NCI- T35 ewmc]
E19 USDHC_CLK NG1+
PC_145D0_CLK USDHT_ 33 SD_DATAD
PC_15/SD0 CMD 5y GSDRC.O0 3 NOT- A
PD_00/SD0_DO [F5 TR TT 5| comi- NOT+
PD_0VSDO_D1 [ayg TSDRC T COM1+ 35  sMMC DATA2
PD_02/SD0_D2 |Hzy TSURC_D3 1 7 NC2- =
PD_0SD0 D3 [Hig WSDHC. T 1 5 come- NC2+
PD_04/SD0_D4 uSDEC 05 Comz+ 3i SD_DATAZ
PD_05/SD0_DS TR T | o NOZ- [~z
PD_08/SD0_D& TSDRCT | T COM3- NO2-
PD_07/SD0_D7 USDRG_FST COM3+ o8 EMMC_DATAS
PD_08/SD0_RST [Gig Pai 15 NC3- 755 SWMC_DATAS
PD_0%SD0_VSELECT [Hyg T g 15| CoM4- NC3+
PD_10/SD0O_DQS COM4+ e 24 Rig9 47K
25 R198 7K
-8 TR £ DDuSDHC_VSELECT  Po NO3:
] 26 =MMC DATAS
SEL NC4- 57 =R 7
NC4+
2 B25 o a n AT
NO4- 53 R202 4T
NO%+ 2 Gomo
MERZBEEETO GND
PaVa LS GND
L20
N SD_SW_3av 8
bl w 3
o Al
500 OHM =
uF g1 9 5
o o
P3V3 LS
ey
NC1- |35
o NCi+ X
a3 D CMD
sw3 NO1- 5
SW DP 1 POS NO1+ %
| s COomi+ 35 sMMC_CLOCK eMMGC_CLK
i uSOHC_CLK 7 NCZ X B8 o =
= £ come- NC2: [
CoM2+ SD_CLOCK SD_CLK
Rig3 31 X R224 X
MEM_SEL 1 uSOHG_DOS 12 NO2- [
ATE S = 7] CoMa- nNO2: X =
COM3+ nea |2 eMMC_DQS
SDOHG_RST =
= = ]2 COM4- NC3+ [
COM4+ o4
noa- |2 B583 , . a 47K
NOZ+ [
%
=l 2y seL NC4- 57
&ho NC4: X
o2 5
SW3 SEL FUNCTION P | ET) AR
G = 588288588 nota=—=
3353533580
OFF 0 eMMC GND
s MAX4ESEETOH
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MICRO SD CARD SOCEKET

PIVILS VDD KO SOHC PIVI LS
Z = 2 £330 cam
Ez S0 CARD 1uF —10uF
53
FesoevosiuL
z 5 / <
AD SO DATAZ @ & i
e 7] Chmars e
=
5 3 s % GRDY
S0 CLK 5
TR — D 3
[ ¢ SYS AESET B P1215.48.19.2022.2330 S H vss1 s e
< a5 M
DAT1 oo 2
Pl ComWarsd  oET [l
AUPICIZECN = ™ |encoe
EﬁD o b e et e [ &
DRAIN FOR
o =)
s SHIFTER | h 4 i
it =
mer | GHD
GND
32GB eMMC MEMORY 5.1 o
PNV LS L8
MMC VTGO

RS

: GHD
=
g
SMMC DATAD e
WL L AT NEC [
LGl LT VCCQ? Lo
L LT VCCDS PS
el AT VCCQ‘ ﬁ
ML LR o
TG TR TAE VDDIM W
—SH G 2 |2
SHMC CMD 2 [ 3
VEEO2 E E T
SMMC_CLE Mg VSS03 g 5 |3
CLK VESO4 [P
MMC AST HE o =t
BT masgo HS GND
FHEEREE o=
e | GMMC_DS pesp sMMC _DQs
Tl ko by PGSR GAPAL B ART o
b1 I = = g =2
T 1
=t =
P GND

1

]
=
3

(AT AT B A5 3 10,3 10 BB fIARHS AL BSP30 JFAA L2835 DTS thiRE, T Ha A4
uSDHC [, Fibh—MA Bt IOMUX it &, & IOPAD it & 7 2t & -
\arch\arm\dts\fsl-s32g274ardb.dtsi
pinctrl0_sdO: pinctrl0_sd0 {
fsl,pins = <PC14 MSCR _S32G2XX PC14 SD0 CLK CFG
PC15_ MSCR_S32G2XX PC15 SD0 CMD_CFG
PD00 MSCR_S32G2XX PD00 SDO D0 CFG
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PD07_MSCR_S32G2XX PD07_SDO_D7 CFG
PD08_MSCR_S32G2XX PD08_SD0O RST CFG

PD09 MSCR_S32G2XX PD09 SDO VSELECT CFG
PD10_MSCR_S32G2XX PD10_SD0_DQS_CFG
SD0_CMD_IMCR PC15_SD0_CMD_IN
SD0_DO0_IMCR PD00_SD0 D0 _IN

SD0_D7_IMCR PD07_SD0_D7_IN
SD0_DQS_IMCR PD10_SD0_DQS_IN

>-

)

#define PC14_SDO_CLK_CFG  (SIUL2_MSCR_S32 G1 MUX ID I |\
SIUL2_ MSCR_S32_G1_SRC_208_1V8_166_3V3 MHZ | STUL2 MSCR_S32_G1_OBE |\
SIUL2 MSCR_S32 Gl PUE | SIUL2 MSCR_S32_G1_SMC DIS)

#define PD00_SDO_DO_CFG (SIUL2_MSCR_S32_ G1 MUX_ID I |\
SDO_D _PIN_CFG)

#define SDO_D_PIN_CFG (SIUL2_MSCR_S32_G1_SRC 208 1V8_ 166 3V3_MHZ |\
SIUL2 MSCR_S32_G1_OBE | STUL2_MSCR_S32_G1_IBE |\
SIUL2_MSCR_S32_G1_PUE | SIUL2 MSCR_S32_G1 _PUS |\
SIUL2_MSCR_S32_G1_SMC_DIS)

#define SDO_CMD_PIN_CFG SD0_D PIN_CFG

#define PD10_SDO_DQS_CFG ~ (SIUL2 MSCR_S32 Gl _SRC 208 1V8 166 3V3 MHZ |\
SIUL2_ MSCR_S32_G1_IBE | SIUL2 MSCR_S32_G1_SMC_DIS)

B

® CLK ZHthE R, ey Al &1, DQS ZHA EM, FrlAH ) OBE/IBE
FCEANA o
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® Ll My &2y b A PROE B bttt 1AM L), CLK BRI T4, DQS KixE
Er (R R E Bt 7NN )

® iy L E B8 )2 SRE ACE, W

16-14 Slew Rate Control
SRE = For "3.3V/1.8 V" FAST pads:
— 000b: Fmax= 208 MHz (at 1.8V), 166 MHz (at 3.3V)

Field Function

— 011b: Reserved

— 100b: Fmax=166 MHz (at 1.8V), 150 MHz (at 3.3V)
— 101b: Fmax=150 MHz (at 1.8V), 133 MHz (at 3.3V)
— 110b: Fmax=133 MHz(at 1.8V), 100 MHz (at 3.3V)
— 111b, Fmax=83 MHz (at 1.8V), 63 MHz (at 3.3V)

A BRI E B A EH A Rk eMMC HJ, X TIE eMMC 8% SDeard 52 54 3 /' EMI BUA5 5 5
LR, LRI SER R R ERE . — kU, A ME— G R E R 1

H B S32GRDB2 #R [t ¥t eMMC 25 SDcard —#£, FH 3.3V AL, *FT 3.3V ALH[K
SDcard, HHEILE 3.3V ftHEFIFH N TS £E:

1.Default Speed mode: 3.3V T, FiiAR LR 25MHz, 3% LR 12.5MB/sec
2.High Speed mode: 3.3V I, 4% EIR 50MHz, 3% EIR 25MB/sec
Fir LA 5 & Debug 15t N ¥ H SDcard, % & 4
#define STUL2. MSCR_S32_ G1_SRC 133 1V8 100 3V3 MHZ (6 << 14)
#define STUL2 MSCR_S32_G1_SRC 83 1V8 63 3V3 MHZ (7 << 14)
HEH,
17 b P SEPRSE A eMMC B2, R
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Table 4 — Bus Speed Modes

Data

Max Data Transfer

Mode Name Rate I/O Voltage | Bus Width | Frequency i e e
Backwards Single 3V/IL.BV/ 1,4, 8 0-26 MHz 26 MB/s
Compatibility with 1.2V
legacy MMC card
High Speed SDR Single 3V/IL.BV/ 14,8 0-52 MHz 52 MB/s

12%
High Speed DDR Dual 3V/1.8V/ 4,8 0-52 MHz 104 MB/s
1.2 %
HS200 Single LB Wil.2Y 4.8 0-200 MHz 200 MB/s
HS400 Dual I3V 2V 8 0-200 MHz 400 MB/s
Jir A0 H AT S32GRDB2 # 1 #it 7 eMMC 7& 5 SDeard —#f, I 3.3V fiiraf), MR EiX

BN

7& SDcard, FTEALAR AR
® fffl: R797 sl AEH: BAEA 1V8 43 10 fit .

66

#define STUL2. MSCR_S32 G1_SRC 166 _1V8 150 3V3 MHZ
#define STUL2. MSCR_S32 G1_SRC 150 _1V8 133 3V3 MHZ
ST
M BSP30 T4, S+ eMMC 1.8V HS400 #5 =, | IOPAD 75X & N :
#define STUL2. MSCR_S32 G1_SRC 208 1V8 166 3V3 MHZ
R W BSP30 2% F M, &8 HS400 75 EE M (iE = T BN S32GRDB2 i iz 1)

S$32G Uboot
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R797
P3V3 LS +1V8
<C m
= T ——
i]
L14
1
b AN AL
600 OHM
-
235 R836, %% R83S.
PI_BV IO P3_v_I03P3
® ge3? ¥ REH
0 0
2 VDD_ID_SDHC
(1N
VIN_3v3
IS P uE a = 22 1 vina B2 2333
CI1677_| b _1uF VIN_1VE G2 vouT B
VINE :
= 1679 C1678
-0 = —aF
GND RE&35 g RE34 1uF DNP
10.0K 10.0K B1
ONP SEL
A'1 -
P12 uSDHC VSELECT i e 8 GND
. o _| FPF1321UCK
[
RE&36 e
10.0K GAD
i SEL 0 WVOUT-3.3V (default)
GND

1 VOUT-1.8V

SD_CLK | 53 I ) A PH A 75 B 5 4
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® DTS EHN:
\arch\arm\dts\fsl-s32-gen1.dts
usdhc0: usdhc@402F0000 {
compatible = "fsl,s32gen1-usdhc";

bus-width = <8>;
mmc-hs400-1_8yv;

/delete-property/ no-1-8-v;

15
WnPEA A \drivers\mmc\mmc-uclass.c
if (dev_read_bool(dev, "mmc-hs400-1_8v"))
cfg->host _caps |- MMC_CAP(MMC _ HS 400);
if (dev_read bool(dev, "mmc-hs400-enhanced-strobe"))
cfg->host caps |= MMC CAP(MMC HS 400 ES);
Fit LA I host controller 3 #F HS400 ThRE, HS400_ES i A HE.
® DTS "4 IOPAD 1 75 ZE 4
\arch\arm\dts\fsl-s32g274ardb.dtsi
&usdhcO {
/* By default sd0 pins were able to work at 100Mhz and 200Mhz */
pinctrl-0 = <&pinctrl0_sd0>;
pinctrl-1 = <&pinctrl0_sd0>; //add
pinctrl-2 = <&pinctrl0_sd0>;//add
pinctrl-names = "default", "state 100mhz", "state 200mhz";

status = "okay";
3
1E debug i 2 W R E S Uboot 1 usdhe IRANIFAHIS, a1R:

\configs\s32g274ardb2 defconfig

CONFIG_CMD_MMC=y
CONFIG_ENV_IS_IN_MMC=y
CONFIG_DM_MMC-=y //ff LA mme JE5)52HL 7 DM
CONFIG FSL USDHC=y
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\drivers\mmc\Makefile
0bj-$(CONFIG_$(SPL )DM_MMC) += mmc-uclass.o
0bj-$(CONFIG FSL ESDHC) += fsl_esdhc.o /°F- & WRshJEA T

\arch\arm\dts\fsl-s32g274ardb2.dts #include "fsl-s32g274ardb.dtsi" #include "fsl-s32g274a.dtsi"
usdhc0: usdhc@402F0000{
compatible = "fsl,s32genl-usdhc", "fsl,esdhc";
reg = <0x0 0x402F0000 0x0 0x1000>;
interrupts = <0 36 4>;
clocks = <&clks S32GEN1 SCMI CLK USDHC MODULE>,
<&clks S32GEN1_SCMI CLK USDHC AHB>,
<&clks S32GEN1_SCMI CLK USDHC CORE>;
clock-names = "ipg", "ahb", "per";
clock-frequency = <0>; /* updated dynamically if 0 */
bus-width = <8>; //ERIA A 8, WIRFEH] SDcard 7] LLEU 4
status = "disabled";
15
PEACHS -
/drivers/mmc/fsl_esdhc_imx.c
static const struct udevice id fsl_esdhc ids[] = {
{ .compatible = "fsl,esdhc", },

{ /* sentinel */ }

K09 mme #5355, AR LUE T uboot i & A& SCREAITHOL, Anh:
mmc
mmc - MMC sub system
Usage:
mmc info - display info of the current MMC device
mmc read addr blk# cnt
mmc write addr blk# cnt
mmc erase blk# cnt
mmc rescan
mmc part - lists available partition on current mmc device
mmc dev [dev] [part] - show or set current mmc device [partition]

mmc list - lists available devices

S$32G Uboot

69



mmc hwpartition [args...] - does hardware partitioning
arguments (sizes in 512-byte blocks):
[user [enh start cnt] [wrrel {on|off}]] - sets user data area attributes
[gp1|gp2|gp3|gp4 cnt [enh] [wrrel {on|off}]] - general purpose partition
[check|set/complete] - mode, complete set partitioning completed
WARNING: Partitioning is a write-once setting once it is set to complete.
Power cycling is required to initialize partitions after set to complete.
mmc setdsr <value> - set DSR register value
=> mmc info
Device: FSL._ SDHC
Manufacturer ID: 3
OEM: 5344
Name: SL16G
Bus Speed: 50000000
Mode: SD High Speed (50MHz)
Rd Block Len: 512
SD version 3.0
High Capacity: Yes
Capacity: 14.8 GiB
Bus Width: 4-bit
Erase Group Size: 512 Bytes

3.6.6 Ethernet &3l

ORI AEHLES, S32G I LK AR SCTE | B35, AN fE uboot 1, 18 %A AH T AR E T
FAE A, FrPA MY AIE T A B H GMAC LUK EREN 2, H 87 uboot AAAL AL 52 GMAC
P2 PHY, A3CFF PFE.

GMAC jEid RGMII R3] 7 — i PHY KSZ9031 |, ifid SGMII ZE 3] 7 — % PHY ARQ107
t.

S32G RDB2 HJLLK M PHY REAFIER 1T
GMACO f#] RGMII_A #11 } MDIO:
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B

P15,19 RGMI_A_MDIO

Ras0, o GMACD_TX_CLK P20

P15 RGMI_A_TXC CET T GMACT_TE_EN WjEx]

5 RGMILA_TX_CTL CEEM 0 GRACT TAD T3

P15 RGMICA_TXDO R g GRACT_ TXD Taa

P15 RGMI_A_TXD1 T GMACT_TXDZ Uz

Fi5 RGMI_A_TXDZ R ] GRMACT TEDF T2

P15 RGMI_A_TXD3 v =

& B330 o GMACO_RX_CLK R21

F15 RGMILA FXC 2p——pao vy GRACT FXDV RZ23

P15 RGMI_A_RX_CTL R GRACT_FXDT Pl
P15 RGMI_A_RXDO e SACTFEDT

e H333 0 GRACT HED Fif

ST — A —
A = GRACD _HXED3

P15 RGMI A RXD3 it gl ; 121

vz3

P15,18 RGMI_A_MDC B19

T

PE_02/GMACO_T¥_CLK/PFE MACI_TX_CLK
PE_03GMACO_TX_EN'PFE_MAG1_TX_EN
FE_(W/GMACO TXDO/PFE MAC1 TXDO
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PE_OT/GMACO_TXDYPFE_MAC1_TXD3
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FE_13GMACO_RXD3FFE_MAC1_RXD3

PO_12/GMACO_MDGC/PFE_MACT_MDC
PO_13/GMACO_MDIOFPFE_MAGT_MDIO

RGMII £ [1+MDIO & # 3| KSZ9031 I, KiXii KSZ9031 W & ) PHY Hitk=0x1.

2

P14 RGMI_A_TXC D)

GTX_CLK

=

P14 RGMI_A_TXD2

P14 RGMILA_TXDO
P14 RGMILA_TXDI
P14 RGMILA TXDS 5%
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i
2

&

P14 RGMILA_RxC <G

RX_CLK/PHYAD2

RXDO/MODED

Bl

RXD1/MODE1

P14 RGMI_A_RXDO
P14 RGMICA RXD1
P14 RGMI_A RXDZ

RXD2MODE2

5}
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RXD3/MODE3
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+3

oD

RGMI_VOD

(s
Dag

=3
&
RB521S30T1G]

<]
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100K

C1044 EIRQ4

RESET

P31 KSZA_NTB <&

NT/FNE 2

RX_DV/CLK125_EN

CLK125 NDOYLED MODE

PCIET_TX0_N
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MDC

P14,13 RGMILA_MDIO <)
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..”_l

@
Z
S}

ci718 ||
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GMACO f] SGMII £ 11 &z MDIO:
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uvLUL & | 93

DVDDL 3 (a1 =
ODVDDL 4 35—t —
OVDDL 5 351
DVDDL 6 1
4
AVDDL 1 [g
AVDDL 2
AVDDL _PLL
BGMILA TRDD P
TXRXP_A EGMILA_TRDD N
TXRXM_A FGMIE_TROT_F
TXRXP B RGMILA_TROT_N
TXRXM_B ARG A_TROZ P
TXRXP_C FGMILA_TRDZ N
TXRXM_G [ £ =
TXRXP_D [~y FGMILA_TROIN
TXRXM_D
AGMILA_DVDD  +3V3
RGMI_A_DVDD
G1952] ler
OiuE | - X
=l = = pizi =
< = GHD D < GND
2 o [&] Q
4 0
g ER-
I 5
g 2 % el e
e N
LED1/PHYADOFME_1 1z A [2—GN
15
LEDZ/PHYADA [
o 3_[
ac [=} Az
Z
A i
F +| SNTAAVCET45DC
o
-
ol GND
NI

ABZ1 PCIET_RXFI
FCIE1_RX1_P Faror—=oET =0 <{PCIE1_RXP1 P17
PCIET_AX1_N - PCIE1_RXN1 P17
Wig PCE1_TXHPD

PCIE1_TX0_P [~7g

FCIET_TXHO ggF'-SIE‘ _TXPD P17
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PCIET_TXP1
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-_— =]
PCIET_TXN1 3 —L— 19 AGR_TXN
P16 PCE1_TXNI gk FTET TXFT 7 A0P GHE8 BOP[§5 AURTRP E]ﬁ? + g} ﬂF ggsauu_mﬂ_r:w Pig

Be | P16 PCEI_TXP1 — AN 200 BOMN[T 3 SGMI_AGR_TKP P18
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ROZ3 47K 1 [ Fa J8  XGT MDC R Ropd A B S
RO25 . iTK___ 3 3 W7 1| ADDRO AQELDT MDCYRE ®GT MO A pogs’ 0 RGMILA MDIC_3v3
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Raan . . . EIRD1QD
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S$32G Uboot

72



o
=} /DDO
S nooo |12 pmf VDDO oo
OUTO [y OFT N AT 0 g;lCC-MHz_ LVDS P P10
ouToB 100MHz_LVDS N P19
16 FCIE VDD1
Nt S “‘%” M2ACC_CK P P18
14 DF1_N " o
OUTIB [ = HL10S . ggw CKN P18
vbDoa |20 FOE VDDZ
[0 OFZ_F
OUT2 [g OFZ N Siﬁ—wg gguzssl: CK_P P18
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ouTs _g? TFI N Eii‘wvo FCIE X1 CK P P18
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ouT4 TFT T i e
ouTss 28 CETT A
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ST OFE F Ra3gT 0 PCIED_CK_F
oUTS o By A T
ouTss P B398, " .0 .
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Si53320012454-AM1 i & e Ll L
. thner Phnen i

H firmware 18 | — i SPI NOR 1%, 7% HOST F#i:

Ro23 L2 S ] Ly 7 T
RO25 783 4 M7
W W OO ¥a ¥ ADDRI1
AQR_av3 HOR_2x2 ADDR2
"|' REZ . . DNP4TK "
"L C1730
= 7, 01uE AQR_3V3 MDC/MDIO, RST_N, INT_N to 3.3V
- 515
% E.g_ HE = AQR V3
% R343 RO31 47K MDIC 1P SEL B H3 | ———
-1 @
e uag 10.0K AV MDIO_1P
g = | " yar sl 800 8 N
GT_SP|_SDO 5 O K7
= —— S¥SI00 2 | xaT spso 2 - o XTAL SE
XGT_SP|_SCLK 5 SOISION L
SCLK E
XGT_SPI G5 B o [ 7 i
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3w a ACQR_3va XGT_SPI CS B 2|
F - 5 XGT SPT SCLK Eq- CE
XGT_SPLS00 Fi SCU;
MEZ5VA006E XGT P S0 o1 | SOU
-
R1161 SIN
= 47K

DL 3K 5] 43 #7 «

BEAW=E

\configs\s32g274ardb2 defconfig
CONFIG PHY ATHEROS=y
CONFIG_PHY MICREL=y
CONFIG_PHY MICREL KSZ90XI=y //37¥F KSZ90X1 JXz)
CONFIG _PHY FIXED=y /3 ##4M% switcher its /7, H Al uboot #1714 H
CONFIG_DM_ETH=y /57 ¥ ethernet DM
CONFIG_FSL PFENG=y //3 ¥ PFE engine, H il uboot #1474 {# F
CONFIG_FSL PFENG EMAC 1 RGMII=y
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CONFIG DWC ETH _QOS DEVICES=y /LA F5 GMAC0 RGMII 4 [ #f 2%
CONFIG DWC ETH QOS_S32CC=y
CONFIG_RGMII=y
CONFIG_PCI=y /LA F 5 GMACO ) SGMII £ [14H%, H1 PCle & H Serdas
CONFIG_DM_PCl=y
CONFIG_PCIE_S32GENI=y

Makefile :

\drivers\net\Makefile
ccflags-$(CONFIG DWC _ETH_QOS S32CC) += -Iarch/$(ARCH)/include/asm/arch-s32/s32-gen1
ccflags-$(CONFIG DWC ETH QOS S32CC) += -Idrivers/clk/s32/include
ccflags-$(CONFIG_ DWC _ETH_QOS S32CC) += -Iboard/freescale/s32-genl
0bj-$(CONFIG DWC _ETH_QOS_S32CC) +=dwc_eth qos_core.o dwc_eth _qos_s32cc.o
0bj-$(CONFIG_FSL_PFE) += pfe_eth/
0bj-$(CONFIG_FSL_PFENG) += pfeng/

\drivers\net\phy\ Makefile
0bj-$(CONFIG_PHY MICREL KSZ90X1) += micrel ksz90x1.0
obj-$(CONFIG_PHY_ FIXED) += fixed.o
0bj-$(CONFIG_PHY AQUANTIA) += aquantia.o
DTS:
\arch\arm\dts\fsl-s32g274ardb2.dts [ HAL 5
//gmac0 & EARY, — A FEBK
gmac0: ethernet@4033c000 {
compatible = "fsl,s32cc-dwmac";
reg = <0x0 0x4033¢c000 0x0 0x2000>, /* gmac IP */
<0x0 0x4007C004 0x0 0x4>; /* S32 CTRL_STS reg */
tx-fifo-depth = <20480>;
rx-fifo-depth = <20480>;
status = "disabled";
gmac(O_mdio: mdio0 {

compatible = "snps,dwmac-mdio";

IR
//gmacO [#] clock tree
&gmac0 {
clocks = <&clks S32GEN1_SCMI CLK GMACO0 RX SGMII>,
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<&clks S32GEN1_SCMI_CLK_GMACO0_TX SGMII>,
<&clks S32GEN1_SCMI CLK_GMACO0_TS_SGMII>,
<&clks S32GEN1 SCMI CLK GMACO0 RX RGMII>,
<&clks S32GEN1 SCMI CLK GMACO0 TX RGMII>,
<&clks S32GEN1_SCMI CLK_GMACO0_TS_RGMII>,
<&clks S32GEN1_SCMI _CLK_GMAC0_AXI>;
clock-names = "rx_sgmii", "tx_sgmii", "ts_sgmii",
"rx_rgmii", "tx_rgmii", "ts_rgmii",

n mn

axi";

&gmac0 {
status = "okay";
phy-mode = "rgmii";
/* Connected to KSZ9031 MDIO_A */
phy-handle = <&mdio_a_phy1>; /IX/ME/R gmac J#id mdio_a % 11 i8I rgmii PrSGERF] T KSZ9031 F.
15
&gmac0_mdio {
#address-cells = <1>;
#size-cells = <0>;
/* KSZ9031 GMAC */
mdio_a phyl: ethernet-phy@]1 {
max-speed = <1000>;
reg = <1>; // KSZ9031 PHY Huht ¥ & N Ox1, SHF{F B —5
15
/* ARQ107 */
mdio_a_phy3: ethernet-phy@3 {// mdio_a_phy3 % X E N gmac0 ] phy-handle, FrCAARE TAE, ERINEH

compatible = "ethernet-phy-ieee802.3-c45";
reg = <3>; //ARQ107 BB AN 0x3, ST —5L
1
¥
FITLARIN uboot HHX ] KSZ9031 () PHY:
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VLR UM I L PHY (M B B AR B8 (60 MDIO B2 B — 5, 5 4bst
AUIR [ RGMIT 5 MDIO () IOMUX it & 2 5 8 fF B 1 F— 5K
\drivers\net\dwc eth _qos_s32cc.c
static const struct udevice id eqos_ids[] = {//dwc_eth qos_dm.h
.compatible = "fsl,s32cc-dwmac",
.data = (ulong)&eqos_s32cc_config

}s
struct eqos_config eqos_s32cc_config = {

.ops = &eqos_s32cc_ops
¥
static struct eqos_ops eqos_s32cc_ops = {

.eqos_start_clks = eqos_start _clks s32cc,

15

eqos_start clks s32cc

|-> setup_iomux_enet gmac

\board\freescale\s32-genl\eth.c

void setup_iomux_enet gmac(struct udevice *dev, int intf)

{...

case PHY INTERFACE MODE RGMII:
pinctrl_select state(dev, "gmac rgmii");
break;

.

M BSP30 J4f, SZFF DM KK IOMUX At & 248 5] DTS HELE :

Arch\arm\dts\fsl-s32g.dtsi

&gmacO {...
pinctrl-0 = <&pinctrl0_gmac0 &pinctrl0 gmacO mdio>;
pinctrl-1 = <&pinctrl0_gmacO mdio>;

mon

pinctrl-names = "gmac_rgmii", "gmac_sgmii";

pinctrl0_gmac0: pinctrl0_gmacO {
fsl,pins = <PE02_MSCR_S32G2XX PE02 GMACO0 TX CLK CFG
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PE03 MSCR_S32G2XX PE03_GMACO _TX EN_CFG
PE04 MSCR_S32G2XX PE04 GMACO TX DO CFG
/%
/* PE04 */
#define PE0O4 MSCR_S32G2XX (68) //MSCR ZF 1745175
#define PE04 GMACO TX D0 _CFG (SIUL2 MSCR S32 G1 MUX_ID 1]\
ENET OUT PIN_CFG)
#define STUL2 MSCR_S32 G1 MUX ID 1 (1)/IOMUX {&
#define ENET_OUT PIN_CFG (SIUL2._MSCR_S32 G1_OBE) /IOPAD ¥ &, {X¥% & Nt
*/

PE07_MSCR_S32G2XX PE07 GMACO TX D3 CFG
PE08_MSCR_S32G2XX PE08_GMACO RX CLK_CFG
PE09 MSCR_S32G2XX PE09 GMACO RX DV_CFG
PE10_ MSCR_S32G2XX PE10 GMACO RX DO CFG

PE13_MSCR_S32G2XX PE13_GMACO RX D3 CFG
GMACO TX_CLK_IMCR PE02_ GMACO_TX_CLK_IN
GMACO RX CLK IMCR PE08 GMACO RX CLK IN
GMACO0 RX DV IMCR PE09 GMACO RX DV _IN
GMACO RX_DO_IMCR PE10_GMACO RX_DO0_IN
/e

#define GMACO RX D0 IMCR (531) /XTI, & T MSCR 4h, B & E IMCR /74

#define PE10_ GMACO RX DO IN  (SIUL2 MSCR_S32 G1 MUX ID 2)
#define STUL2 MSCR_S32 G1 MUX ID 2 (2) /IMCR 1% 75 E /e & i A\ 2 A5 s
*/

GMACO_RX D3 IMCR PE13_GMACO0 _RX D3 IN

>-

)

b
pinctrl0_gmacO_mdio: pinctrl0_gmacO mdio {
fsl,pins = <PD12_MSCR S32G2XX PD12 GMACO0 MDC CFG
PD13 MSCR _S32G2XX PD13_GMACO0 MDIO_ CFG
GMACO MDIO_IMCR PD13_GMACO0 MDIO IN
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i

IR A — N W OIS NG RE, HFE R EAREALE debug RS E RIS
Drivers\net\dwc _eth qos_core.c
.of match = of match_ptr(eqos_ids),
.ofdata_to_platdata = of match ptr(eqos ofdata to platdata),
.probe = eqos_probe,

.ops = &eqos_ops,

1: static const struct udevice id eqos_ids[]=  {//Include\dm\platform data\dwc eth q
.compatible = "fsl,s32cc-dwmac",
.data = (ulong)&eqos_s32cc_config
}
2: eqos_ofdata_to_platdata
|->
/* DT: parse phy-mode */ // pdata->eth.phy _interface=rgmii
If /* DT: check for fixed-link subnode */
Else /* DT: parse phy-handle */ and ~ /* DT: parse max-speed */
// eqos->phy_addr=reg
// pdata->eth.max_speed= max-speed
/* DT: allow rewrite platform specific t/rx-fifo-depth */
// pdata->config->tx_fifo_size
// pdata->config->rx_fifo size
3:eqos_probe
|-> eqos_probe_resources core
|-~ eqos->mii->read = eqos_mdio_read;
eqos->mii->write = eqos_mdio_write;
|-> mdio_register
4: static const struct eth_ops eqos_ops = {
.Start = eqos_start,...
€qos_start
|-> phy_connect

| |- phy_find by mask
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| |->get phy device by mask

| | | |>get phy id//drivers/net/phy/phy.c: I &R A H B B R 4L, MAC#E MDIO £ [, i 4 PHY ADD
B B 55— K2 EL PHY ) ID 271725
/*

|
| | | |->create phy by mask
|

* Grab the bits from PHYIR1, and put them
* in the upper half
<
phy_reg = bus->read(bus, addr, devad, MII PHYSID1);
if (phy_reg <0)
return -EIO;
*phy id = (phy_reg & Oxffff) << 16;
/* Grab the bits from PHYIR2, and put them in the lower half */
phy_reg = bus->read(bus, addr, devad, MII PHYSID2);
if (phy_reg <0)
return -EIO;
*phy _id |= (phy_reg & 0xffff);
£ get_phy_id ERECT G IMATED, #l— N2t A PHY ID 25 1E#, WiR5 datasheet %} LG IE
ffi, WFox PHY C&IEH TAET .

27 KSZ9031 it F Ml et

Mode

Address |Name Description Note 4-1 Default
2.15:0 PHY ID Assigned to Bits [3:18] of the organizationally RO 0022h
Number unique identifier (OUI). KENDIN Communication’s

QOUl is 0010A1h.

Register 3h - PHY Identifier 2

3.15:10 PHY ID Assigned to Bits [19:24] of the organizationally RO 0001_01
Number unique identifier (OUI). KENDIN Communication's
OUl is 0010A1h.

W URAFE] T PHY ID, SKBIARIGIXAS ID 5 54K PHY KRS &£, AT H: probe KAJ4H
16 PHY 35, FrPAXS - C22 B PHY, ®in] LA LB i A0 N2 7 R 3K 50 S A AR A A S0 8
PHY 3(#F.
K4 PHY HEKE) DA F MR 1, a1k
Common\board _r.c\
init_sequence r

|-=> initr_net

S$32G Uboot
79



|-=> eth_initialize

|-> eth_common_init
| |->phy_init
| | |->phy _micrel ksz90x1 init();

phy_register(&ksz9031 _driver);

static struct phy_driver ksz9031 driver = {

.name = "Micrel ksz9031",

.uid =0x221620, //thAb5 M get phy_id FTEIH SR E SR XS L, a0 R IEMUEH PHY & 15 T

fET, PHY B LAEIE® 75 ZARIE

80

FE R IE 5
I B IR
Reset 1E %
PHY ADDRESS # B IE#i, MDIO f] IOMUX ¥ & 1L, XFE4 GEARIEEL ] PHY HJ ID 75 47
Ao
AR PHY MV IER 7, FEAUIHI PHY 2 TAET, LUFSE5EE PHY M5 AL, W
RAEDAER Y, WMRBAHRTEE CITK.
.mask = Oxfffff0,
features = PHY GBIT FEATURES,
.config = &ksz9031 config,
.startup = &ksz90xx_startup,
.shutdown = &genphy_shutdown,
writeext = &ksz9031 phy_ extwrite,
readext = &ksz9031 phy extread,

FITELE S — R AE Uboot HSZRF—NEUK I PHY 85 Fr BKEH 125 PR A -

EAERE 2 PHY O IR, I8,  reset(reset 5 RJ BE &M shfr), ] gE 28 gpio i
IR, WHRE AR E R — N HAREER), TR EUR S

¥ 25 MDIO ) IOMUX % B Ml PHY ithhb & &, ACHSA1 DTS A )% B B 5 2 TLAD .
Wik get_phy id B2 DA ESR| T phyid, WHRER|T, B8 phy CEHHITIET -

£ drivers\net\phy\ T 2 & 15 L4 Ik phy FIIRBIYEAHS, SRJ57E phy.c 75 EAEVIGE LI
WA phy PRI

int phy_init(void)
{ phy_micrel ksz90x1 init();...}
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5.

This Linux BSP has been built and tested using GCC 10.2 toolchain.

7 phy BREACHL I phy driver 20545 rhAG 2 H uid £ B 5 get phy id FMEAHF, Wi SEAHH

WU phy BXEh 2 H 2R EK -

phy driver BHEEE B E T phy WAL E , 125, 5 HIFE H R EEE , XA R 2081 MDIO
e1E phy, 5 phy FIEHE T N E B AN I 27 7 s B E 2 15 1B

Frltn bR, Wi sCRF—3u i) phy 5O F, AT CLAAHIE phy SRR SO H 45 D— 17,
IR CL R Ui A e B 3 uid, SEILFTAE I phy _driver 15 7] BR %L

ATV phy RSN TF &0, switcher {05 F [ fixed link 1568 DL 3400

KSZ9031 [#] uboot i 215 i R

3.6.7 $32G254/234 1137 #;
MPE RS €S32G_LinuxBSP30.0.0 Release Notes.pdf) i :

SoC

Component and Version

Boards supported & tested

S32G274A

Linux v5.10.41
U-Boot v2020.04
Yocto 3.2
ARM Trusted Firmware v2.3
Xen v4.14.0
OP-TEEv3.11

S32G274A EVB
$32G274A RDB2

$32G254A

Linux v5.10.41
U-boot v2020.04
Yocto 3.2
ARM Trusted Firmware v2.3
Xen v4.14.0
OP-TEEv3.11

532G254A EVB

S32G233A

Linux v5.10.41
U-boot v2020.04
Yocto 3.2
ARM Trusted Firmware v2.3
Xen v4.14.0
OP-TEEv3.11

S32G233A EVB
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HT EVB BRA socket ), T DMR 2 &) BE 485 Fr ok SCHF S32G254/234, M\ BSP30 JF4AH 1E
AAY S Hr, I HoOy B ShsCR 7 K
WP R T a0l 7E $32G274 RDB2 i Eanfaf sk 254:
1: burn the *.sdcard in the tfcard.
2: hack the uboot codes. As follows:
arch\arm\include\asm\arch-s32\siul.h:
static inline enum s32g2 derivative get s32g2 derivative(void)

(...

switch (deriv) {
case 0x1D12U:
return S32G254A DERIV ; //johnli test S32G274A DERIV;
case Ox1CFEU:
return S32G254A DERIV;
3: burn the uboot the tfcard.
sudo dd if=u-boot.s32 of=/dev/sdc bs=256 count=1 seek=0
sync
sudo dd if=u-boot.s32 of=/dev/sdc bs=512 seek=1 skip=1

sync

4: boot

Uboot log:

CPU: NXP S32G254A rev. 2.1.0
Reset cause: Power-On Reset
Model: NXP S32G2XX

Board: NXP S32G254A-RDB
DRAM: 3.5 GiB

CAS53 core 2 running.

All (2) cores are up.

Kernel log:
Auto Linux BSP 1.0 s32g274ardb2 ttyLFO
$32g274ardb2 login: root
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root@s32g274ardb2:~# cat /proc/cpuinfo

processor :0
BogoMIPS : 10.00
Features : fp asimd evtstrm aes pmull shal sha2 crc32 cpuid

CPU implementer : 0x41
CPU architecture: 8
CPU variant : 0x0
CPU part : 0xd03
CPU revision :4

processor  : 1
BogoMIPS : 10.00
Features : fp asimd evtstrm aes pmull shal sha2 crc32 cpuid

CPU implementer : 0x41
CPU architecture: 8
CPU variant : 0x0
CPU part : 0xd03
CPU revision :4

233 U1

arch\arm\include\asm\arch-s32\siul.h:
static inline enum s32g2 derivative get s32g2 derivative(void)

(...

switch (deriv) {
case 0x1D12U:
return S32G233A DERIV ; //johnli test S32G274A DERIV;

boot:
U-Boot 2020.04-dirty (Mar 23 2021 - 13:14:40 +0800)
CPU: NXP S32G233A rev. 2.1.0
Reset cause: Power-On Reset
Model: NXP S32G2XX
Board: NXP S32G233A-RDB
DRAM: 3.5 GiB
CAS3 core 2 running.
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All (2) cores are up.
NI P -

P AR AL A RDB2 () BSP, JULE F 2 H i B S35 A7 a8 € SORIMEBA FIAH 1 A #%, A
i BRSNS, R N SRR AT BB

3.7 Uboot debug § 2

3.7.1 Print env

Boot 2020.04+g7ebal8e1c0 (Aug 19 2021 - 15:37:50 +0000)
CPU: NXP S32G274A rev. 2.1.0

Reset cause: Power-On Reset /IR B A28 FH, Bl S
Model: NXP S32G2XX

Board: NXP S32G274A-RDB

DRAM: 3.5 GiB /P4 {7K/]> enable ECC T HIf 1t

CAS53 core 1 running.

CAS3 core 2 running.

CAS53 core 3 running.

All (4) cores are up.//4 1% A 5l

MMC: FSL SDHC: 0

Loading Environment from MMC... OK

Using external clock for PCle0, CRNS

Configuring PCIe0 as RootComplex(x2)

Using external clock for PClel, CRNS

Frequency 125Mhz configured for PClel

Configuring PClel as SGMII(x2) [XPCS0 2.5G, XPCS1 OFF]
PClIe0: Failed to get link up

Pcie0: LINK DBG _1: 0x00000000, LINK DBG_2: 0x00000800 (expected 0x000000d1)
DEBUG_RO0: 0x000a2900, DEBUG_R1: 0x08200000

PCI: Failed autoconfig bar 20

PCI: Failed autoconfig bar 24

PClel: Not configuring PCle, PHY not configured

In: serial

Out: serial

Err:  serial
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Board revision: RDB2/GLDBOX Revision C
Net: EQOS phy: rgmii @ 1

Warning: eth_eqos (eth0) using random MAC address - 3e:ff:c2:de:c2:94
eth0: eth_eqos PFE: emac0: sgmii emac1: none emac2: rgmii

Structure length mismatch: found 0 required 176

Warning: eth_pfeng using MAC address from ROM
, ethl: eth pfeng

Hit any key to stop autoboot: 0

=> pri

arch=arm

baudrate=115200//£f I FFR

board=s32-genl//t

board name=s32-genl//#i %

board_rev=C

boot_fdt=try

boot mtd=booti

bootargs=console=ttylLF0,115200 root=/dev/ram rw earlycon

bootcmd=pfeng stop; mmc dev $ {mmcdev}; if mmc rescan; then if run loadimage; then run mmcboot; else run netboot; fi;
else run netboot; fi

bootdelay=3

bootscript=echo Running bootscript from mmc ...; source
console=ttyLFO

cpu=armv8

ddr_limit0=0xE0000000;

ethladdr=00:01:be:be:ef:11

ethact=eth_pfeng

fdt addr=0x83E00000 //fdt %k ) H ik
fdt_file=fsl-s32g274a-rdb2.dtb //ithAb Ay N AZ 75 2 NM#AE A ¥ DTB 304 -
fdt_high=0xa0000000

fdtcontroladdr=fcd2fal8

flashboot=echo Booting from flash...; run flashbootargs;sf probe 6:0;sf read $ {loadaddr} ${kernel flashaddr}
${kernel maxsize};sfread ${fdt addr} ${fdt flashaddr} ${fdt maxsize};sfread ${ramdisk addr} ${ramdisk flashaddr}
${ramdisk maxsize};${boot mtd} ${loadaddr} ${ramdisk addr} ${fdt addr};
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flashbootargs=setenv bootargs console=${console} root=/dev/ram rw earlycon nohz=off coherent pool=64M ;setexpr
uboot_flashaddr (0x0 + 0x0);setexpr kernel flashaddr (0x0 + 0x1f0000);setenv kernel maxsize 0xa00000;setexpr

fdt flashaddr (0x0 + 0xbf0000);setenv fdt maxsize 0x100000;setexpr ramdisk flashaddr (0x0 + 0xcf0000);setenv
ramdisk maxsize 0x2000000;

hwconfig=pcie0:mode=rc,clock=ext;pciel:mode=sgmii,clock=ext,fmhz=125,xpcs_mode=2G5
image=Image

initrd_high=0xffffffff

ipaddr=10.0.0.100

jtagboot=echo Booting using jtag...; $ {boot mtd} ${loadaddr} ${ramdisk addr} ${fdt addr}

jtagsdboot=echo Booting loading Linux with ramdisk from SD...; run loadimage; run loadramdisk; run
loadfdt;$ {boot mtd} ${loadaddr} ${ramdisk addr} ${fdt addr}

loadaddr=0x80080000

loadbootscript=fatload mmec $ {mmcdev}:$ {mmcpart} ${loadaddr} ${script};

loadfdt=fatload mmc $ {mmcdev}:$ {mmcpart} ${fdt addr} ${fdt file};

loadimage=fatload mmc ${mmcdev}:$ {mmcpart} ${loadaddr} ${image}

loadramdisk=fatload mmc ${mmcdev}:${mmcpart} ${ramdisk addr} ${ramdisk}

loadtftpfdt=tftp ${fdt addr} ${fdt file};

loadtftpimage=tftp ${loadaddr} ${image};

loadtftpramdisk=tftp ${ramdisk addr} ${ramdisk};

mem=4169728k

mmcargs=setenv bootargs console=${console},$ {baudrate} root=% {mmcroot} earlycon nohz=off coherent pool=64M

mmcboot=echo Booting from mmc ...; run mmcargs; run loadimage; if run loadfdt; then $ {boot mtd} ${loadaddr} -
${fdt addr}; else echo WARN: Cannot load the DT; fi;

mmedev=0 //ZRIAE FH ) emme 211, S32G KA —/NE
mmcpart=1 //ZKIA# F ] boot partition. MmcblkOp1 +2& /i [ kernel 5 dtb
mmcroot=/dev/mmcblkOp2 rootwait rw

netargs=setenv bootargs console=$ {console},$ {baudrate} root=/dev/nfs ip=dhcp nfsroot=$ {serverip}:$ {nfsroot},v3,tcp
earlycon nohz=off coherent pool=64M

netboot=echo Booting from net ...; run netargs; if test ${ip dyn} = yes; then setenv get cmd dhcp; else setenv get_cmd
tftp; fi; ${get cmd} ${image}; if test ${boot fdt} = yes || test ${boot fdt} = try; then if ${get cmd} ${fdt addr}

${fdt file}; then ${boot mtd} ${loadaddr} - ${fdt addr}; else if test $ {boot fdt} = try; then ${boot mtd}; else echo
WARN: Cannot load the DT; fi; fi; else ${boot mtd}; fi;

netmask=255.255.255.0

nfsboot=echo Booting from net using tftp and nfs...; run nfsbootargs;run loadtftpimage; run loadtftpfdt;$ {boot mtd}
${loadaddr} - $ {fdt addr};

nfsbootargs=setenv bootargs console=$ {console},$ {baudrate} root=/dev/nfs rw
ip=$ {ipaddr}:§ {serverip}::$ {netmask}::ethO:off nfsroot=$ {serverip } :/tftpboot/rfs,nolock,v3,tcp earlycon nohz=off
coherent _pool=64M
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pfel phy addr=3
pfeladdr=00:01:be:be:ef:22
pfe2addr=00:01:be:be:ef:33
pfeaddr=00:01:be:be:ef:11
pfeng mode=enable,sgmii,none,rgmii
pfengemac=2
ramdisk=rootfs.uimg
ramdisk addr=0x84000000
s32cc_gmac_mode=enable
script=boot.scr
serverip=10.0.0.1

soc=s32

stderr=serial

stdin=serial

stdout=serial

update sd firmware=if test ${ip_dyn} = yes; then setenv get cmd dhcp; else setenv get_cmd tftp; fi; if mmc dev
${mmcdev}; then if ${get cmd} ${update sd firmware filename}; then setexpr fw_sz ${filesize} / 0x200; setexpr
fw_sz ${fw_sz} + 1; mmc write § {loadaddr} 0x8 ${fw_sz}; fi; fi

update sd firmware filename=u-boot.s32

vendor=freescale

Environment size: 3922/8188 bytes

3.7.2 dm - Driver model low level access

=> dm tree

Class Index Probed Driver Name

root 0 [+] root driver root_driver

clk 0 [+] fixed rate clock |- fxosc@40050000
clk 1 [+] fixed rate clock |- firc@0

clk 2 [+] fixed rate clock |- sirc@0

clk 3 [ ] fixed rate clock |- fim0_ext@0

clk 4 [ ] fixed rate clock |- ftml ext@0

clk 5 [+] fixed rate clock |-- gmacO_ext rx@0
clk 6 [ ] fixed rate clock |- gmacO_ext tx@0

S$32G Uboot



clk 7 [ ] fixed rate clock |- gmacO ext ref@0

clk 8 [ ] fixed rate clock |- gmacO_ext ts@0

clk 9 [+] fixed rate clock |- serdesO lane0 ext cdr@0

clk 10 [ +] fixed rate clock |-- serdesO lane0 ext tx@0

clk 11 [+] fixed rate clock |-- serdesO lanel ext cdr@0

clk 12 [+] fixed rate clock |-- serdesO lanel ext tx@0

clk 13 [+] fixed rate clock |-- serdesl lane0 ext cdr@0

clk 14 [+] fixed rate clock |-- serdes]l lane0 ext tx@0

clk 15 [+] fixed rate clock |-- serdesl lanel ext cdr@0

clk 16 [+] fixed rate clock |-- serdesl lanel ext tx@0

clk 17 [+] s32genl clk |-- clks

clk 27 [ 1 s32genl clk | |-- fxosc@40050000

clk 28 [ ] s32genl clk | |-- mc_cgmO@40030000

clk 29 [ ] s32genl clk | |-- mc_me@40088000

clk 30 [ ] s32genl clk | |-- rdc@440080000

clk 31 [ ] s32genl clk | |-- rgm@40078000

clk 32 [ ] s32genl clk | |-- mc_cgml@40034000

clk 33 [ ] s32genl clk | |-- mc_cgm2@44018000

clk 34 [ ] s32genl clk | |-- mc_cgm5@40068000

clk 35 [ ] s32genl clk | |-- armpll@4003800

clk 36 [ ] s32genl clk | |-- periphpll@4003C000

clk 37 [ ] s32genl clk | |-- accelpll@40040000

clk 38 [ ] s32genl clk | |-- ddrpll@40044000

clk 39 [ ] s32genl clk | |-- armdfs@40054000

clk 40 [ ] s32genl clk | "-- armdfs@40058000

mmc 0 [+] fsl-esdhc-mmc |-- usdhc@402F0000

blk 0 [+] mmc blk | “-- usdhc@402F0000.blk

pci_generi O [+ ] serdes s32genl |-- serdes@40480000

pci 0 [+] pci_s32genl |-- pcie@40400000

pci_generi 2 [ ] pci _generic drv | ‘--pci 0:0.0

spi 0 [ ] fsl dspi |-- dspil @401D8000

spi 1 [ ] fsl dspi |-- dspi5@402D0000

spi 2 [ ] fsl gspi |-- quadspi@40134000

spi_flash O [ ] spi flash std | “-- mx25uw51245g@0
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eth 0 [+] eth eqos |-- eth_eqos

i2¢ 0[] ] i2c mxc |-- i2c@401E4000

i2c 1 [ ] i2c mxc |-- 12c@401E8000

i2c 2 [ ] i2c mxc |-- 12c@401EC000

i2¢ 3 [+] i2c_mxc |-- 12c@402DC000

pmic 0 [ ] vr5510 pmic | |- vr5510

pmic 1 [+] vr5510 pmic | |- vr5510 fsu

pmic 2 [ ] pf5020 pmic | |--pf5020 a

pmic 3 [ ] pf5020 pmic | |- pf5020 b

pmic 4 [ ] 15600 pmic | "-- 55600

misc 0 [+] s32genl-ocotp |-- ocotp@400A4000
pci_generi 1 [+] serdes s32genl |-- serdes@44180000
pci 1 [+] pci_s32genl |-- pcie@44100000

clk 18 [ ] fixed rate clock |- pfe_macO_ext rx@0
clk 19 [ ] fixed rate clock |- pfe_macO_ext tx@0
clk 20 [+] fixed rate clock |- pfe macO_ext ref@0
clk 21 [ ] fixed rate clock |-- pfe macl ext rx@0
clk 22 [ ] fixed rate clock |- pfe_macl ext tx@0
clk 23 [+] fixed rate clock |-- pfe_ macl ext ref@0
clk 24 [ ] fixed rate clock |-- pfe_mac2 ext rx@0
clk 25 [ ] fixed rate clock |-- pfe_mac2 ext tx@0
clk 26 [+] fixed rate clock |-- pfe_ mac2 ext ref@0
eth 1 [+] eth pfeng |-- eth_pfeng

simple bus 0 [+] generic simple bus |-- siul2_ 0@4009C000

pinctrl 0 [+] s32 pinctrl

pinconfig 0 [+ ] pinconfig
pinconfig 1 [+] pinconfig
pinconfig 2 [+ ] pinconfig
pinconfig 3 [+ ] pinconfig

pinconfig 4 [ ] pinconfig
pinconfig 5 [ ] pinconfig
pinconfig 6 [ ] pinconfig
pinconfig 7 [+ ] pinconfig
pinconfig 8 [+ ] pinconfig

| |-- stul2-pinctrl0

- board_generic_pinctrl0

e
| | | |--pinctrl0_gmacO mdio
| | | |- pinctrl0_gmac0

| | | |- pinctrl0_pfe0 mdio

| | | |- pinctrl0 pfe0

| | | |- pinctrl0_pfel mdio

| | | |- pinctrl0 pfel

| | | |- pinctrl0_pfe2 mdio

| | | “--pinctrl0_pfe2
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pinconfig 9 [+ ] pinconfig | | *--board pinctrl0
pinconfig 10 [ ] pinconfig || |-- pinctrl0_i2c0
pinconfig 11 [ ]| pinconfig | | |-- pinctrl0_i2¢0_gpio
pinconfig 12 [ ]| pinconfig | | |-- pinctrl0_i2¢2
pinconfig 13 [ ] pinconfig || |-- pinctrl0_i2¢2_gpio
pinconfig 14 [+] pinconfig | | |-- pinctrl0 i2c4
pinconfig 15 [ ]| pinconfig | | |-- pinctrl0_i2¢c4 gpio
pinconfig 16 [ ] pinconfig || |-- pinctrl0_gspi
pinconfig 17 [+] pinconfig | | |-- pinctrl0_sdO
pinconfig 18 [ ] pinconfig || |-- pinctrl0_dspil
pinconfig 19 [ ] pinconfig | | *-- pinctrl0_dspi5
gpio 0 [+] s32 gpio | -- siul2-gpio0

simple bus 1 [+] generic simple bus --siul2_ 1@44010000
pinctrl 1 [+] s32 pinctrl |-- siul2-pinctrl1

pinconfig 20 [+] pinconfig | |--board generic_pinctrll
pinconfig 21 [+] pinconfig | | |- pinctrll_pfe0 mdio
pinconfig 22 [ ] pinconfig | | |- pinctrll pfe0
pinconfig 23 [ ]| pinconfig | | |- pinctrll pfel mdio
pinconfig 24 [ ]| pinconfig | | |- pinctrll pfel
pinconfig 25 [+] pinconfig | | |- pinctrll_pfe2 mdio
pinconfig 26 [+] pinconfig | | “-- pinctrll pfe2
pinconfig 27 [+] pinconfig | *-- board pinctrll
pinconfig 28 [ ] pinconfig | |-- pinctrll i2cl
pinconfig 29 [ ] pinconfig | |-- pinctrll_i2cl_gpio
pinconfig 30 [ ] pinconfig | |-- pinctrll_i2c¢2
pinconfig 31 [ ]| pinconfig | |-- pinctrll _i2¢2 gpio
pinconfig 32 [+] pinconfig | |-- pinctrll_i2c4
pinconfig 33 [ ] pinconfig | |-- pinctrll_i2c4 gpio
pinconfig 34 [ ] pinconfig | |-- pinctrll_dspil
pinconfig 35 [ ]| pinconfig | *-- pinctrll_dspi$
gpio 1 [ ] s32 gpio *-- siul2-gpiol
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3.7.3 =fdt

fdt_addr=0x83E00000

=>run loadfdt
=>fdt addr ${fdt addr}
=>fdt print

SATEN AR A DTB SCAF N7 . T RIA R SNk 1 1E## K DTB 2.

3.7.4 12C iR
12C AR PLHFU5 R PMIC, 348, EHEFEAMAH PMIC v W al L, an ~ A— R4 .

1: power on the board first time, uboot printed.
Reset cause: Power-On Reset. ..

2: put the sw2 key to hard button reset again:
Reset cause: External Reset...

3: put the sw2 key to hard button reset once again:
Reset cause: Power-On Reset. ..

Which will definitely to trigger POR.

And then, we use uboot i2c command to read out the follow 5510 registers by the command.
=>i2cdev4

Setting bus to 4

=>i2¢ md 0x20 2b.1 3

002b: 21 61 af !la.

=>1i2c¢ md 0x20 0.1 3

0000: 5c 0a 54 \.T

=>1i2c¢md 0x20 c.1 3

000c: 00 00 a5

=>1i2c¢ md 0x20 d.1 3

000d: 32 7d ab  2}.

=>1i2cmd 0x20 e.1 3

000e: ff 84 b5

=>i2c¢ md 0x21 0.1 3
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0000: 110070 ..p
=>i2c¢md 0x21 13.1 3
0013: 555489 UT.
=>1i2cmd 0x21 11.1 3
0011: b5658b .e.
=>i2cmd 0x21 15.13
0015: 7e 00dd  ~..
=>1i2c¢ md 0x21 16.1 3
0016: 06 0f 9b

=>i2c md 0x21 b.1 3
000b: 5083 57 P.W

Description hddress value
Registers
M_DEVICEID XA MWEIE T BMiZ 0x2b D161
& 0x61
PMIC VR55XX M FLAG(0x20) Bhr TR, & x0 5¢ 0a
VRS5510 fREA RS, ¥
DLF I pg9l
PMIC_VR55XX M _FLAG1(0x20) Frit BUCK/LDO 275  xc 00 00
4 OC/OT, V£ WF M
pgl08
PMIC_VR55XX M _FLAG2(0x20) PRt RS HEE R R 0xd 32 7d
A, TEIL TN pgl10
PMIC_VR55XX_M_FLAG3(0x20) Fric BUCK/LDO R 0xe ff 84
A&, TN pgll3
PMIC VR55XX FS GRL FLAGS Frid A fail-safe tREHL 00 11 00
(0x21) FRBPREERE, EI
TFF pgl20
PMIC VR55XX FS OVUVREG STATUS | kric &85 Hi & 7 0x13 55 54
(0x21) OV/UV &4, T
pgl33
PMIC VR55XX FS WD SEED XA, T ox11 b5 65
(0x21) i 4%
PMIC_VR55XX_FS SAFE_I0S VRS5510 %45 0x15 7e 00
(0x21) (FSOB/RSTB/PGOOD)

M ARMEREA, TR
F M pgl36
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PMIC VR55XX_FS DIAG SAFETY M2 A RIPRESE S x16 06 0
(0x21) R, et

FCCU/WATCHDOG

&, TEIWFN pgl138
PMIC_VR55XX_FS I FSSM VR5510 N2 A4 Pxb 50 83
(0x21) wARA, VEWF M pg128

And the follows are the
Reset cause: Functional Reset
Value:

=>i2cdev 4

Setting bus to 4
=>1i2c¢ md 0x20 2b.1 3
002b: 21 61 af la.
=>i2c¢ md 0x20 0.1 3
0000: 5c 0a 54 \.T
=>1i2c¢ md 0x20 c.1 3
000c: 00 00 a5

=>i2c¢ md 0x20d.1 3
000d: 32 7dab  2}.
=>1i2c md 0x20 e.1 3
000e: ff 84 b5
=>i2c¢md 0x21 0.1 3
0000: 110070 ..p
=>i2c¢md 0x21 13.13
0013: 555489 UT.
=>i2c¢md 0x21 11.13
0011: b5 65 8b .e.
=>1i2c¢md 0x21 15.13
0015: 7 00dd ~..
=>i2¢md 0x21 b.1 3
000b: 50 84 04 P..

3.7.1 B HEFAHVI
=> md 4008¢000 1
4008¢000: 00000003
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=>md 4008c010 1
4008c010: fFtffff

=> clk dump

SDHC

DDR PLL MUX
DDR PLL VCO
DDR_PLL_PHIO
MC_CGMS5_MUX0

DDR

3.7.2 clk ik

1400000000 Hz
: 40000000 Hz
: 1600000000 Hz
: 800000000 Hz
: 800000000 Hz
: 800000000 Hz

verifclk - Verifies clocks frequencies using CMU module

verifclk

CMU | Monitored |Reference | Expected| Verified interval

Address | clock | clock | (MHz) | (MHz)

| | I |

0x4005¢c000 | FXOSC CLK | FIRC CLK | 40.000| 38.867 - 39.257
0x4005¢020 | FIRC CLK | FXOSC CLK | 48.000 | 48.217
0x4005c040 | SIRC _CLK | FXOSC CLK| 0.032 | 0.031
0x4005c060 | FTM_0 REF CLK | FXOSC CLK | 40.000 | 40.000
0x4005c080| FTM 1 REF CLK | FXOSC CLK | 40.000 | 40.000
0x4005c000 | FXOSC CLK | FIRC CLK | 40.000| 38.867 - 39.257
0x4005c0a0 | XBAR DIV3 CLK | FIRC CLK | 133.330| 124.375 - 125.624
0x4005c0c0 | XBAR _CLK M7 0| FIRC CLK | 400.000 | 373.125 - 376.874
0x4005c0e0 | XBAR DIV3 CLK | FXOSC CLK | 133.330| 132.148 - 133.476
0x4005c¢100| XBAR CLK M7 1| FIRC CLK | 400.000 | 373.125 - 376.874
0x4005¢120| XBAR CLK M7 2| FIRC _CLK | 400.000| 373.125 - 376.874
0x4005¢140 | PER CLK | FIRC CLK| 80.000| 77.734- 78.515
0x4005c¢160 | SERDES REF CLK | FXOSC CLK | 125.000| 99.111- 100.107
0x4005cla0 | CAN_PE CLK |FXOSC CLK| 80.000| 79.677 - 80.478
0x4005c1c0| GMAC 0 TX CLK |FXOSC CLK | 125.000 | 124.375 - 125.624
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0x4005c1e0 | GMAC_TS_CLK | FXOSC_CLK | 200.000 | 198.222 - 200.214
0x4005c200|  LIN_CLK | FXOSC_CLK | 125.000| 62.187- 62.812
0x4005¢220 |  QSPI_1X_CLK | FXOSC_CLK | 200.000 | 198.222 - 200.214
0x4005¢240|  SDHC_CLK | FXOSC_CLK | 400.000 | 396.445 - 400.429

0x4005c280|  DDR_CLK | FIRC_CLK | 666.659 | 746.250 - 753.749
0x4005c2a0 | GMAC_0 RX_CLK | FXOSC_CLK | 125.000| 24.777- 25.026
0x4005¢2¢0 | SPI_CLK | FXOSC_CLK | 100.000| 99.111 - 100.107

0x4005¢360 | AS53_CORE_CLK | FXOSC_CLK | 1000.000 | 995.000 - 1004.999
0x4005c380| AS53_CORE_CLK | FIRC_CLK | 1000.000 | 995.000 - 1004.999
0x4005c4e0 | PFE_SYS_CLK | FXOSC_CLK | 300.000 | 299.277 - 302.285
0x4005¢5¢0 | PFE_ MAC_0_TX_CLK | FXOSC_CLK | 312.500 | 310.937 - 314.062
0x4005c5¢0 | PFE_ MAC_0_RX_CLK | FXOSC_CLK | 312.500 | 310.937 - 314.062
0x4005c600 | PFE_MAC_1_TX_CLK | FXOSC_CLK | 125.000| 0.000- 0.015
0x4005¢620 | PFE_ MAC_1_RX_CLK | FXOSC_CLK | 125.000 | 47.612- 48.090
0x4005¢640 | PFE_MAC_2_TX_CLK | FXOSC_CLK | 125.000 | 124.375 - 125.624
0x4005c660 | PFE_MAC_2 RX_CLK | FXOSC_CLK | 125.000| 24.777 - 25.026
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