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N\
1 48

A B S AP IMAIgER LTS FAILinuxESEIRTE) :
* i.MX 8MZ%| (i.MX 8M Mini LPDDR4 EVK, i.MX 8M Nano LPDDR4 EVK#1i.MX 8M Plus LPDDR4 EVK)
« iMX 9&%! (iMX 93 LPDDR4 EVK#Fi.MX 95 LPDDR5EVK)

AR EREE:

* S| SINHFEFRILIL

* LinuxPizSAPSERL

 MATEFE EAUABMREI S E BRI B

1.1 REHIE

BRigFERNEUbuntu 20.04 PC,

fALiSF2pfEAYocto Project BSP ScarthgaphAfiLinux BSPhRZ46.6.23_2.0.0,
g ENIRE:

« EEiHLMX 8MM EVK LPDDRAFFAEH

o EEiHILMX 8MN EVK LPDDRAFF A E

o E%55Hi.MX 8MP EVK LPDDRAFFEES

* 91Xl mm LPDDRANFE| JiZIHAIRESHiLMX 93 EVKFFAREH

* 19x19 mmLPDDRSAZFE| JIZITHIEE #i.MX 95 EVKFFREH

« Micro SD&: ARSLIGIEF 7285932 GBAYSanDisk Ultra Micro SDHC 14710iRAIFE =,
« Micro-USB (i.MX 8M)gkType-C (iMX 9) &R AT iEitina.

2 4Rk

LR T NIRRT B R TRIEAUES.

2.1 #8535 SINEAE

AT RS ISR, AT R T —:

- IGHEEMER: SHARBEL, THEURE, RIFENERS). EEIIEFR, U-BootRESHE
BRI

- EhEFalcontiizt: SENAREIALL, THRLMMH. TS _IZFMHE (SPL, U-Bootili—iBS) HEE
EEINEMZ, BEd5eEU-BootlNEIdTE,

2.2 #EEELinuxRZREIAYE

HTRDLNUXPIZEEIRTIE, STaER FRR A —:

c BOEHEEE: TEaN=, ERZGSTHRRNquiet B4,

o BTHERIEENIEFHN SR AREERE: AR T, NEMEESTFSIRSIEFHISGRS (I: UBIFS) |
IUB RSSO AEBOThREL, EaLURIEERER, HEa SRRt R 5EIE.

2.3 fREAPZEEEE
AT IHERPZIAEERE, TERATSE:
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« fEsystemdZRIBHMARER: TJHELX6002F, RIREHFIRHE, BREREERHXER,

2.4 IS
MEEEEE T MREPOR (LR BUINTISREDIE N,
EARMONRSERET (iMX ORF) - SHRTEEE) (ANI42053RY) |
B TEER:

=1. NERERE

BE= a1 T BRI E BThRER
BOOtROM NRST -> board/freescale/<board>/spl.c/board_ |SPL
before ddr_init() init_ f()
DDREZ before ddr_init() -» board/freescale/<board>/spl.c/board _
after ddr_init() init_ f()
SPL¥IFAML+INEL U-Boot| after ddr_init() -> common/spl/spl.c/jump_to_image_no
e before image_entry() |_args()
U-Boot¥Jiaft, before image_entry() |common/board_r.c/board_init_r() U-BOOT
(init_sequence_f) |-> start o
init_sequence_r 5
U-Boot#Iiaft start init_sequence_r |common/main.c E
(init_sequence_r)  |-> u-boot main_loop =
EEs u-boot main_loop include/configs/<board>.h
-> before
load_image
PN Y iE= before loadimage include/configs/<board>.h
-> after loadimage
RZEERINITHERE | ofter loadimage -> get the timestamp during kernel boot  |Kernel
/sbin/init

3 SISMIEFRA

AEBELUTHA:
« 31T "BAEIER"
» 53.275 "Falcont&E=,”

3.1 BNBEHRR

ENEA T BOANBEINF. £ LEREER, XERFRATEHEERRIEFMESR (ROM) FHIBootROM
(EREFINEER) .

BootROMGAEFELER LRS (SoC) , BS#HTEMIMRAINIGK, HIamZERHER (PLL) | FEATHEE.
IR ARE (SRAM) , AR, ESKREI—1EMNRE, HAPNESISNEEFME, XTRETEES
U-Boot SPL. Arm Trusted Firmware(ATF). U-BootZMNAt,
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BOOtROM —] SPL — ATF —)  U-Boot el Kernel

Proper

U-Boot

B BAE IR
T2 RAIU-BootBME T AT EIMARBERSRAMA, [EILE#5 53 /9FIER5 . SPLAIU-BootA 5,

SPLESISIHEFRIFE—HER, B—MR/NITINEEE, SU-BootHR=ERAIENE, EBEREE—E8%EN
SRAMARIER/MAUIBER. SPLEINEEISRAMA, BRAREEHIBH—LEINR, THENSHEYFiERE (DRAM) .
ZIa, SPLEFGATFFIU-BoOtARSZINZLFIDRAM, &£, SPLEBHERIATF, MATFHEESBHEEIU-BootE S,

ATFEiMX8/9RFIFHEMAEM, TAArmVSEMIRM TAEMMNSERDERN. S T ZFMARMEOFR
i, BEBIRERSHEREO (PSCl) . XN THEIXEBESAES I SMBREFIN THEIN 4+, E£U-Bootly
BHIMEREE. MRIRBATF, AELGEREVW TR S HFRIMETHITHIIIRS.

U-BootX 525 |SMFEEFNEZMNR. SiRE T —MRENSURMBABHLNuxZ. B, BIREHT
—E@BZIE, AFRAFEYGSTRESIREGHITRE. U-BootAEMDRAMIZTT, FHIIAHEIMITE
8%, WMLR. USBFIDSI/CSIE, i, SNEFHESTFRIWIRER (FDT) . U-BoothEE(ESZINEA
[EEhPItZBR &,

LinuxPItZMDRAMIZT, FeeRERS. MIHZHE, U-BootREXIRFHITMEZHIN,

3.2 Falcont&=,

Falcont&z{2U-BootHfY—INIhEE, BRIFSPLEZGMLINUXZ, LIRS, XFERTEHhT T U-Boot
AUNNEFIVIGRCISTE, BE4ERE T 5| SINEEFArEa0adE.

B2 T FalcontE BTN,

E2. FalcontZsU BTN

BEPIXMEL,, FEHRITLATRIE:

o BiEFalcontE AT — el E.

* IRRERIFFDT,
 ECEATFLABKEZEZ,

o LERRFIT/SEMYE, SEATFRINZIME,

3.2.1 FalcontE A9 H

AT EEFalcont&®zl, 1ERIRLATSBIRIE:
1. EflEYoctoT 2, BIZER (i.MX YoctoTHEFFIER) (SIHEIMXLXYOCTOUG) HRHISE3HFISEAPIHITIR
{E. XBE~/imx-yocto-bsp BRHPYIIAKLYoCctoIRE,

ANI4093 AR E AR RIS, ©2024 NXP B, KIS,
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2. TEBUEBEIYoctoR:

$ cd ~/imx-yocto-bsp/sources
$ git clone https://github.com/nxp-imx-support/meta-imx-fastboot.git

3. REWEBER:

$ DISTRO=fsl-imx-wayland MACHINE=<machine name> source sources/meta-imx-
fastboot/tools/imx-setup-fastboot.sh -b <build dir>

Eqﬂ<machine_name>i§§?§ .

e ¥3Fi.MX 8M Nano, Jimx8mnevk-fastboot

o XFi.MX 8M Mini, Jimx8mmevk-fastboot

e XJFi.MX 8M Plus, JHimx8mpevk-fastboot

e XFiMX 93, Himx93evk-fastboot

o JJFiMX 95, Himx95-19x19-1pddr5-evk-fastboot

4. MRS

$ bitbake imx-image-fastboot

5. q%EEE‘ZE'gimx—image—fastboot—<machine_name> .rootfs.wic.zstBMYREANSDE, IYEITF
~/imx-yocto-bsp/<build dir>/deploy/ images/<machine_name>Eil:lilo

6. BEARHTEU-BootHELLE,

7. [{XBRi.MX 95]#EU-Bootsiz{TLA T 44, AIfERIDDR Quickboot:

u-boot=> gb save

XISRIFETI)I4-HIDDREEL, IS DDRYIGAILATIEIAERGLIARD,
8. ERIFmTIREN, FERUTHSHESASDE:

u-boot=> run prepare fdt

fFalcontE X T EaRT, ERREME—NXELSE., BE, U-BootfEFaILiInuxET#H{TFDTIES. XA
&, U-BootRTEHIRIREN R INNIZSEFNFD mLAREER.
XEES R U ATERCE SRR - uboot-imx/configs/<board> evk.h, gﬁ(?ﬂbootargs, Hrh
<poard>A: imx8mm., imx8mn., imx8mp. imx93Eimx95., BlHSEEHIESH, FHESIFHIZERETLL
BEWRSUG RS,

9. BIREHILEIRE, BEf<BnILAFalcontEREa, ERILAEFHIE FEFZHERRIREU-BootiEzl,

3.2.2 FalcontSxURISCINMAT

£3.21% "FalcontEXHEA" FAMARIZBRIEIIEU-Boot, ATFInkimage TERERFalcont®, A&
NBRERENER.
1. U-Boot¥pT : recipes-bsp/u-boot/files/0001-Enable-Fast-Boot-on-i.MX-8M-Family-
and-1i.MX-93.patch
o« BNES (iMX 8MFDIMX 9) ClIEEFalconElEXE, XL EFFEBMEuboot-imx/configs/BRT,
B N<board> falcon defconfig, XEFEBNHEFIIARE X H<board> defconfig, FHANAM
TUI R Falcon3Z#F:
BESHY]:
CONFIG SPL SERIAL
CONFIG CMD_SPL — fEU-Boot 5 spl exportaps, FATF4ERFalconfIFDT
CONFIG SPL MMC — FBIFSPLEEFSPL MMC APIMNMMCIEEEHRE
CONFIG_MMC_ BROKEN CD [{XBRi.MX 93]

ANI4093 AR E AR RIS, ©2024 NXP B, KIS,
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CONFIG_SPL_LOAD FIT[{PRi.MX 8M]

CONFIG SPI,_FS FAT— fiFSPLMFATS XISEEETE

CONFIG FIT [{Ri.MX 8M]

CONFIG_SPL_0S_BOOT — jEiEFalcont&z

CONFIG SPL MMC IO VOLTAGERMICONFIG SPL MMC UHC SUPPORT — ASPLEFMMCEIREHINGE,
D> RZBRMERIINERTE (RIFi.MX BMMAIER, E/IBRTFTOCRAMA/NRE], ASZHFSPLDM)
CONFIG_LTO (ERLFELE, WINEEENARR) — BERIIHERRT USRI N T BI S AN, JofEiR
HHFATSHFISPLIREGIES, LI/,

RS An]:
CONFIG_SPL_BOOTROM SUPPORT
REBSH:
CONFIG_SYS SPL ARGS ADDR
Hrep:

- ¥3Fi.MX 8MN, iMX 8MMFi.MX 8MP, i&E0x43000000

- X$FiMX 93, I®EH0x83000000

- XFFi.MX 95, I®EH0x93000000

CONFIG SPL FS LOAD PAYLOAD NAME:

— ¥Fi.MX 8M, Hu-boot-atf.itb

- XJFiMX 9, HAu-boot-atf-container.img
CONFIG_SPL_FS_LOAD KERNEL NAME:

— ¥Fi.MX 8M, Hkernel-atf.itb

- ¥3FiMX 9, Hkernel-atf-container.img
CONFIG_SPL_FS_LOAD ARGS NAME:

- XFiMX 8MM, Himx8mm-evk-falcon.dtb

- XFiMX 8MN, Aimx8mn-evk-falcon.dtb

- XJFi.MX 8MP, HAimx8mp-evk-falcon.dtb

- XFiMX 93, Himx93-11x1l-evk-falcon.dtb

- XJFi.MX 95, Himx95-19x19-evk-falcon.dtb

CONFIG CMD SPL WRITE SIZEIREA0x20000

CONFIG SYS BOOTM LENIZE0x2300000

- X3Fi.MX 8MNFI.MX 8MP, 1ENNT HRHSELUS R PIZBREAIA/N,
CONFIG SPL CUSTOM SYS MALLOC ADDRIEE0x42600000 [{2pRi.MX8M*]
- PZBRE K, FEEZ=SPL mallocZsial, HEINT iMX SMEFIRTEAHbIE,

o S T spl start uboot () EREY, {IFuboot-imx/board/freescale/<board>/spl.c, HF
<board>?§imx8mmﬁevk\ imx8mn evk, imx8mp evk, imx937evkﬁﬁimx957evko Jttl%l?ﬂﬁ%ffﬁﬁ
SPLENZEshRZEREU-Boot, INREEMIFEHZE T 7ERRE, NRHREN, XEWELREU-
Boot, &M, SPLAAZERNIRZ,

e AP Tspl fit read ()R, fiFarch/arm/mach-imx/imx9/scmi/soc.cM{F, HFUSDHC 1=
HEERiFReTizes, ETTEARAIDDREZ X, HhERENITiMX 952 WiERY, BRERSIEN
SDfn#LZIDDR,

« EEIMX 8M RFIBILAKMPHY, A7 HERERSHELUAMMACEESPHYRE, EENNEZRI, YWRES
LLEPHY, PHYRYEEER(EfEboard init r () REHP5THL, ZREM I Fuboot-imx/common/spl/spl.c
X,
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* Hfinclude/configs/<board>.h{4H, FEEFU-BootZZE: prepare fdtflmmcargs fastboot,
prepare_fdtﬁ%ﬂiﬁﬁ#{%ﬁI?E"JFDTo prepare_fdt{ﬁﬁﬁmmcargs_fastbootiﬁ%|7§I1:§'Z%/’{§§'SZ°
2. ATF#T: recipes-bsp/imx-atf/files/0001-Add-support-to-jump-to-Kernel-directly-
from-ATF.patch
o BINTXNERERINZIE. BTFATFASOFER SRS L EEIERINZ, FEIw /T
bl31 early platform setup2 () RERIGFDTHIIHERSEUEIR, 1 ZRENITFinx-atf/plat/imx/
imx8m/<board>/<board> bl31 setup.clRF, EBRATFIMX 8MZEF, LARFimx-atf/plat/
imx/<board>/<board> bl31 setup.cEET, ERFIMX 9RF,
3. mkimage#pT : recipes-bsp/imx-mkimage/files/0001-Add-scripts-for-Fast-Boot-
implementation-for-i.MX8M-.patch
* X Fi.MX 8M, J9U-Boot FITBRZIR(u-boot . its)Auboot-1TIRHFIMT “os” BMH. ZfSMAFalcont®
RBF, WRspl start uboot ()IREN), WINEU-BootiTEEX—EM. BN, U-BootFiXZaN.
* fEsoc.makXHHEIEFANETER, LAER:
- BSATFHIRZAYIRER.
—uImage, BEFDTHEREESspl exportinS{FEHAM.

3.2.3 WFIRET
ATNME T FalcontEz{ EREI PO TE RS,

Boot ROMANELSPL, SPLEER ERAM (OCRAM-NERLIEREANTF) HizfT, SPLIASRHIMAAIZRAM (DDR) |,
FEATFINEEIOCRAM, ZAIERHAZIRENFIAZIRMEINZLEIDDR, SPLEDDRHTFRE ¥ —RAGF=ERATIIEN
ol (malloc) |, XEBDAFESPLEITHRRIZ A IFREBERN.

EI3@R T LAI.MX93 BRI PITFIRET,

ANI4093 AR E AR RIS, ©2024 NXP B, KIS,
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Ox2051FFFF +-—— - == —— — - —— e — - + End of OCRAM NS (640 kB)
- == —— ——- +
31 kB ARM frusted
firmware
0x204E0000 +-——-—-———=—=—————————————- + ATF
~231kB Secondary program
loader
0x2049A000 +-——-—-———=—————————-——————- T SPL
0x20480000 +-——-—-———————————————————~ + Start of OCRAM NS
OXBFFFFFFF +-—— == == == —— == —— ——— - ——— ——~ + End of DDR (256 MB)
o |
512 kB SPL malloc space
0x83200000 +—--—-——--—"—————————————- + CONFIG_CUSTOM_SYS_SPL_MALLOC_ADDR
67 kB Kernel DTB
0xB83000000 +-—--—-—=—————————————————- + FDT
~31 MB Kernel image
0x80200000 +------—=-=—————————-——————- + Kernel
0x80000000 +-—--—-—————————— - — - ——————- + Start of DDR
aaa-057344
[E13. fEFalcontEUHAIAIAYPITFIRGY
XFEMFES, REHMUAR, nFR2M5.
+®2. AFE
Ea SPL ATF RZs R#ZDTB
i.MX 95 0x4aa00000 0x8A200000 0x90200000 0x93000000
i.MX 8M Mini 0x007€1000 0x00920000 0x40200000 0x43000000
i.MX 8M Nano 0x00912000 0x00960000 0x40200000 0x43000000
i.MX 8M Plus 0x00920000 0x00970000 0x40200000 0x43000000
3.2.4 Falcont&ZzVHABIAY R £
AT 2SPL Falcont&Zs(HREIARNEERE, LMtEE,
AN14093 AR B R R AR R IR, © 2024 NXP B.V. hRiFS.
RIFE%EIE £52.0h7—2024£59H26H RN HERIR
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Called from _main
arch/arm/cpu/armv8/start.sS

Found in arch/arm/1ib/crt0 64.S
Initializations (stack + place to store GD in

SRAM) for calling board init f()

board/freescale/imx8mm_evk/spl.c |board init £() {
Prepares the hardware for execution from ce
DRAM arch _cpu_init()
preloader_console_init ()
spl dram init()

L)

common/spl/spl.c board init_r(){
...initializations...

boot_from devices(...)

spl_load_image(...)

spl_board prepare for boot()

jump_to_image_no_args(...)

}

common/spl/spl mmc.c spl_mmc_load_image(...)

spl_mmc_load(...){

case MMCSD MODE FS:

— spl_mmc_do_£s_boot(...)
common/spl/spl fat.c

v
spl_load_image_fat_os(...)

defaults: load: loadKernel
FIT
spl_ load image fat(...)
'

common/spl/spl fit.c *
- spl load simple fit(...)

E4. SPL FalcontZzVHAENE FRAYEREL

4 AZ=EE

AEDEFEUATER.
o 417 "Hhlquiet”
o 5427 "MV ERIIREIEFAS GRS

4.1 ihquiet

NTERZEEEREAN—F, BNERZbootargsFEHRquiet B, XEMATLATELINUXSZEIEFE 4D
FIRINEEAYEH. £553.2175 "FalcontEHRIER" FHgERYoctoligd, ELZfERAmmncargs_fastboot
TENMNT LS,

4.2 HIBRABERIRRIEFFIXIGRSR

RIEENEARER, ErLABERE RO ENIRSFEFFIN R KB AN Z. FIFbootgraph, RelgefmEHE

[BER B o e .

Fel##bootgraph, BRIUATESEREE:

AN14093 AR B R R AR R IR, © 2024 NXP B.V. hiFA.
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. EAR#ZbootargsHiFflinitcall debug,
a. EfAU-Boot, EFHRHERR,
b.ﬁﬁﬂﬂinitcall_debugq ﬁﬁﬁﬁmmcargs_fastbooté%%ﬁo

u-boot=> edit mmcargs fastboot

edit: setenv bootargs_${jh_clk} console=${console} root=${mmcroot} quiet
initcall debug

u-boot=> saveenv

Saving Environment to MMC... Writing to MMC(1l) ... OK

2. EffERkfastbooti®EM, LUMERFMbootargs:

u-boot=> run prepare fdt
u-boot=> reset

3. EaR RFER AT,

root@imx8mn-lpddrd4-evk-fastboot:~# dmesg > boot.log

boot.logXHHERFMLAT BERIER, ALUBT XL R RO RRE NI IE 8 R ETRIFERT.

.583922] initcall deferred probe initcall+0x0/0xb8 returned 0 after 895357
.583955] calling genpd power off unused+0x0/0x98 @ 1

.583977] initcall genpd power off “unused+0x0/0x98 returned 0 after 12 usec
.583984] calling genpd_debug_1n1t+0x0/Ox9O @1

.584312] initcall genpd debug init+0x0/0x90 returned 0 after 321 usecs
.584333] calling wubi init+0x0/0x23c @ 1

.584627] initcall ubi init+0x0/0x23c returned 0 after 286 usecs

DNNNDNDDNDDNDDN

[
[
[
[
[
[
[

4. BERMRIboot . LogHEHIEIEHNPC L, BIZIENPC, ERLITHSOIEER.

$ cd<build dir>/tmp/work/imx8mnevk fastboot-poky-linux/linux-imx/<git rev>/
git/scripts
$ ./bootgraph.pl boot.log > boot.svg

ERILMSEIUEISRIER, FotrAEseERIERER:

WIEI I

E5. ixEaRIE
5. MNRFEZAENIEINEE, BENRXEE. f0, FRRZIEIRIIEEIUBIIGRSE.

$ bitbake -c menuconfig linux-imx

.4'

Wi~ pourjual

|Bou aqoId pasapp|

VT ampour euaE qen)

a. BT TS AW#Zmenuconfig:
fEmenuconfig®, ZFICONFIG UBIFS FSHICONFIG DEBUG KERNEL, FHRIFECE. 4ERHY.config
XHEELATIT

# CONFIG UBIFS FS is not set
# CONFIG DEBUG KERNEL is not set

b. MIRFTRIPIZIRE :

S bitbake -f -c compile linux-imx

ANI4093 AR E AR RIS, ©2024 NXP B, KIS,
vz ST £82.0kR—2024£F9H26H BARSHERIR
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C. EREEHFPZINATFRIRG, FERLATaRSIESERIZISDR:

$ bitbake -f -c compile imx-boot

$ sudo mount /dev/sd<x>1 /mnt

$ cp <build dir>/tmp/work/<machine name>-poky-linux/imx-boot/<git rev>/
git/<board>/kernel-atf<-container>.itb<.img> /mnt B

$ umount /mnt

5 FARZEL

AEESLUTER.
« 5.7 "fEsystemdiSHBNEI T BIEE"

5.1 {EsystemdiSaIRIE TR AIER

WEREE, TILAEsystemdBENZaRET—MER,

 BIEEHIA/ home/root/newinit.sh, BHZHARLAEsystemdiGoBIETRRYER. LATE—ME8
<, B, Biechof TR AIEEETRIR FETER.
#1/bin/sh

echo “Early start” > /dev/kmsg
exec /lib/systemd/systemd

s BIHAREATHITIRE:

$ chmod +x newinit.sh

e }&/sbin/initiHEREEEInewinit . shA,

$ 1In -sf /home/root/newinit.sh /sbin/init
b 75
UWEREEEIE, B TS
S 1ln -sf /lib/systemd/systemd /sbin/init
« EEiRTHEENZAE. Tdnesg®, #ER "Early start” FfFEH, oJLABEInewinit. shIARB&EINitATE
ZHEIHAT,
6 &R

#&3. MREEIRIENE

SPL U-Boot KERNEL
wE BOOT |DDR#JMAfL |SPLINIAIL+ |U-Bootillia{k| U-Bootilialk |IBENESI |Rt%MR | ATF+RZ | SRIE
ROM hngku-Boot | (init_ (init_ {&hngk | BEhEINIT
[T sequence_f)|sequence_r) LS
(ms) |(ms) (ms) (ms) (ms) (ms) |(ms) |(ms) (ms)
i.MX 8MN 161 241 162 363 790 2894  |333 |3506 8450
i.MX 8MP [162 301 175 373 1726 4181 345 (3627 10890
AN14093 AR S B A R R SR A ARIATER, © 2024 NXP B.V. KRiFr .
RIFR%EiD $82.0hR—2024F9H26H AN ERIR
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SPL U-Boot KERNEL
RS BOOT  |DDRilia{k |SPLiJiA{L+ |U-Bootilliaft |U-Bootilliaft| RENFS | %R | ATF+PIZ | SRiE
ROM hnEku-Boot | (init_ (init_ EINE | BEhEINIT
[T sequence_f) |sequence_r) Bidis
(ms) (ms) (ms) (ms) (ms) (ms) (ms) |(ms) (ms)
i.MX 8MM 142 265 n7 412 812 2970  |396 |5002 1016
iMX93 369 m n7 628 n72 3271 412 |3090 9170
i.MX95 |350 5052 216 482 652 4142 373 |6250 17527
F4. (i ERENENEEE
SPL KERNEL
R+ BOOTROM | DDR#tAfL SPLItATL RIZBRGNNEED | ATF+ RIZEENE | SAdiE
INITRYIZ 2]
(ms) (ms) (ms) (ms) (ms) (ms)
iMX8MN (203 240 86 376 1185 2090
iMX8MP [187 301 97 382 1237 2204
i.MX 8MME! |139 265 63 1336 2956!4] 4759
i.MX 93 374 m 89 366 1391 2330
i.MX 95 350 205! 184 410 3307 4271

(]
(2]
(3]
(4]

CONFIG_DEBUG _KERNELZEFS, MMIENT RRZBRMEATA/), IXAERER T PIZBREATINEEAT 8.
fFERquietSHUDFHINZEEEBES.
iMX SMMEIPIIZBRENINERATIEIERES, FEISPLASZIFMMC UHS,
iMX 8M Mini EVKH{&i.MX 8M PlusEBH¥HBEIEZEZEPClelmOIWI-FilgiR, Fitt, EPCle PHYYIIAIEREF, RASSFENNRE, X—3ESSHA

ERHMATIE], SNSRFEPCleRR O LERE T Wi-FitkiR, AZANESHIREAILGEREE1215 ms, SWABEIRIENIFHDE3018 ms,

[5] DDR Quickb

ootE2/FH.

7 KFEXREHIR5EE

A PFRARAIREBEB LA ThRAAIBSD-3-ClauseiFal :
2024FRE RIS EREUTRERIBRT, AILURUEH RS4RI B o KA ERARAE
(FiCRBRIEN) -
1. EFDARRBLIRRE DRI, XEFMHFILA T RERR.
2. ATHBIHTNEF D AR, DS/ EbE D AR MR E AR h S ARRIERR, XS4

LT %RE=E

3. RESFSPEITH, NMEERMNATEENERHESSENER ARRERITEF M TE B

A,

FRHHRREATEEIS5E "R R, ORBTEURREETRBREE, SEERRTIEREMSEE
EREERMRERRIE. EETELT, TeRAMRESRETINERES, R ERE5EIFTNE
ERARMMSERHIER. iR, B, 594 EtESERERE (BREFRTRUENBEERS,
(e, HUEmRAEFBmRAENShiT) FERE, TEREGE. MEREERENTH (BERR2EE
fbRE) BT, BIESRRERALSRERI AR BAFII
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8 {EiJhsE

EOLRTANBET BN,
#=5. (ZiTHE

3ZH4ID bz =t 588
AN14093 v.2.0 202459826 H o EETHIRESIIY

o AINTIMX95 EVKIFAEHR
o ETFLF6.6.23h3A, EFT 7 FEAYoctofIsCHl

AN14093 v.1.2 202452H26H TRAIE IR B ER

AN14093 v.1.1 20244F1824H W7 XHMX 93 AliE

AN14093 v.1.0 20234%F1089H BRATFAT
AN14093 gl o ST S SV L PR E Ao Sy S NP © 2024 NXP B.V. iRiF .
vl e £2.047—2024£9826H AR /R IR
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Legal information

Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

AN14093
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Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com.cn/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless

this document expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

HTML publications — An HTML version, if available, of this document is
provided as a courtesy. Definitive information is contained in the applicable
document in PDF format. If there is a discrepancy between the HTML
document and the PDF document, the PDF document has priority.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute
or sell products.

Trademarks

Notice: All referenced brands, product names, service names, and

trademarks are the property of their respective owners.
NXP — wordmark and logo are trademarks of NXP B.V.
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AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE, EdgelLock — is a trademark of NXP B.V.
Cordio, CoreLink, CoreSight, Cortex, DesignStart, Dynam|Q, Jazelle,

. - ’ Microsoft, Azure, and ThreadX — are trademarks of the Microsoft group of
Keil, Mali, Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore,

companies.
Socrates, Thumb, TrustZone, ULINK, ULINK2, ULINK-ME, ULINK- P
PLUS, ULINKpro, uVision, Versatile — are trademarks and/or registered
trademarks of Arm Limited (or its subsidiaries or affiliates) in the US and/or
elsewhere. The related technology may be protected by any or all of patents,
copyrights, designs and trade secrets. All rights reserved.
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Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section ‘Legal information'.
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