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FIAFalcontRFIAIZILAL | SERi.MX 8MFNi.MX ORYTRIESEN

A FESRAPEgGERLA T HEEERE
* iMX 8MZ%I ( i.MX 8M Mini LPDDR4 EVK. iMX 8M Nano LPDDR4 EVK # i.MX 8M Plus LPDDR4 EVK )
o iMX 9F%l (iMX 93 Al LPDDR4 EVK )

RIERIBIREE

* 5| SINBAEFRIML

* LinuxPtzS PRI

» WrEFE LENAS A S A BT ERIELE

11 ERHIRIE
EIZ(EAERE Ubuntu 20.04 PC,

fE iMX 8M RFIRIAMISTEFER Linux AREXSTIFE (BSP ) fiRA6.1.22_2.0.0. XFiMX 93 Al, fEF Linux BSP
6.1.36_2.1.0 fRA,

{EFRLA T I B e

¢ i.MX8M Mini : imx-image-full-imx8mmevk.wic
* iiMX8MNaNO : imx-image-full-imx8mnevk.wic
* i.MX8MPIlus : imx-image-full-imx8mpevk.wic
¢ i.MX 93 : imx-image-full-imx93evk.wic

ERIAT S BIHIEBESASDE :

$ sudo dd if=<image name>.wic of=/dev/sd<x> bs=1M status=progress conv=fsync

2 BB RS X |, FFsd<x>BHIENHIZ X,

1.2 EHHeESE

o B%53E#I.MX 8MM EVK LPDDRAFFAE(E

o E%55EI.MX 8MN EVK LPDDRAFFAE

o E%53EI.MX 8MP EVK LPDDRAFEEH

 AIXIImm LPDDRAREFE | JiZIHAIBEHILMX 93 EVKFFAEH

o microSDE : ARG T AEH32GBHISanDisk Ultra micro BREL 2= ( SDHC ) IRI0EHNFiEE.
» micro-USB (i.MX 8M ) BType-C ( i.MX 93 ) iEE&ATREiRiRO

2 Rk

REERT AAERE R R B TR SRS XL,

2.1 48385 SRR
TR TR 52— 3 IS IR,
- EGAREIEE—SHARBIEL | THEAMH0 , RRFBIEAR. ERITES , U-BootRBEHE

REN.
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https://www.nxp.com.cn/design/software/embedded-software/i-mx-software/embedded-linux-for-i-mx-applications-processors:IMXLINUX
https://www.nxp.com.cn/design/development-boards/i-mx-evaluation-and-development-boards/evaluation-kit-for-the-i-mx-8m-mini-applications-processor:8MMINILPD4-EVK
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* SEhEFalcontRB N —SEUARERLL | BN, SESZRIZFINEES (SPL, U-Boot FI—#B% )
BEMF EIE NS , Bhid5eE U-Boot RINNEIIFE.

2.2 fgiELinuxABEEIEYE

s RPERHSER—ITEA=M. ERZELSTHIRI quiet 248,
o B HFRIRENIZ I U RFERAR—IOANBERT | RZRGE SITFZRNEFINARS (590
UBIFS ) , LABARESIFIAEDINEE. ERILURIEERER , S8 SRVIRMEFIINHRGTIZR.

2.3 FIEARZEEEEE
* ERMI Systemd BIFRRIETTIRRE

ATTELI60021), RIRENFFHEZ , BREBEKEEKR.

3 M=

WESTERE 7 MREPOR ( LBEN ) BINTIZERIE MR,
BRI EIREF WS s R ETS A,
1. NEHERE

BE= 1] ] 11 BkhfE BENBER
Boot ROM NRST -> before ddr_init() board/freescale/<board>/spl.c/boar |SPL
d_init_f()
DDR¥JEAIL before ddr_init() -> after ddr_init() |board/freescale/<board>/spl.c/boar
d_init_f()
SPLETMAIL+INER after ddr_init() -> before common/spl/spl.c/jump_to_ima ©
U-Bootig image_entry() ge_no_args() =
U-Boot#Jiaft before image_entry() -> common/board_r.c/board_init_r() g
(init_sequence_f) |startinit_sequence_r U-BOOT =
U-Boot#lJia{t start init_sequence_r -> u-boot common/main.c
(init_sequence_r) |main_loop
I=milE) u-boot main_loop -> before include/configs/<board>.h
load_image -
PIAZBR{S INER before load_image -> after include/configs/<board>.h
load_image
RZBEE INITRY | after load_image -> [sbin/init get the timestamp during kernel boot| kernel
JUEES
T -r-3
4 BHRSH
AENBEMNIIMEFIRIFEU-BootHILINUXPIIZAT R RIIG EL &
o RRVERYKIIIR
RIEAIERS | BEEES—RIUKHIN , SIEArm643z X iRiIEEs.
S sudo apt install flex bison libssl-dev gcc-aarch64-linux-gnu u-boot-tools
libncurses5-dev libncursesw5-dev uuid-dev gnutls-dev
BTk, TEMEERXG. BEelleHErR—BRT.
AN14093 AR S (R RS2 AR R AL, © 2024 NXP B.V. kiFra.
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https://www.nxp.com/docs/en/application-note/AN13369.pdf
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* & imx-mkimage
mkimage2— 1M TR , 8EEESPL, U-BootAE. ATFLARDDREMFESM—MRME , IXNU-BootMERESIE
WIRREISDR,

$ git clone https://github.com/nxp-imx/imx-mkimage

S cd imx-mkimage
$ git checkout 1f-6.1.22-2.0.0

s FEATF

$ git clone https://github.com/nxp-imx/imx-atf
$ cd imx-atf
S git checkout 1£f-6.1.22-2.0.0

» &k U-Boot

S git clone https://github.com/nxp-imx/uboot-imx
$ cd uboot-imx
S git checkout 1£f-6.1.22-2.0.0

o F& LinuxAJ#%

S git clone https://github.com/nxp-imx/linux-imx
S cd linux-imx
S git checkout 1£f-6.1.22-2.0.0

» THEMEEREEE (DDR ) B

BESE SHILINUXIRARILMX LinuxhRATREE |, SRENIERRY “firmware-imx” iRA. LA 2aMasRE . MXEHRY
. ETRIEEESRENANRA S,
$ wget https://www.nxp.com/lgfiles/NMG/MAD/YOCTO/firmware—-imx-8.20.bin

S chmod +x firmware-imx-8.20.bin
S ./firmware-imx-8.20.bin

« [{XPRi.MX 93] F&iEdgeLockZ £ Kid; ( ELE ) Elf%
IB2E SRILINUXKRASATIMX LinuxhiRZANiBE |, LERENIERBRIELEEHRRAS., LU 2ANA3RENELEEWHRIG) | iBRIE
FREMENANRAS,

$ wget https://www.nxp.com/lgfiles/NMG/MAD/YOCTO/firmware-sentinel-0.9.bin

S chmod +x firmware-sentinel-0.9.bin
$ ./firmware-sentinel-0.9.bin

5 1EERIRER

MREHFBRERXGNAIRFMHESCER T , FRUTESRERE. a0, EBRITXED , Bk
BT "SISINEEFMN" MEST "WEREEHL” .

5.1 HEEArmaSEY

$ CROSS COMPILE=aarch64-linux-gnu- make PLAT=<plat name> bl31l

AN14093 AR S (R RS2 AR R AL, © 2024 NXP B.V. kiFra.
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https://github.com/nxp-imx/imx-mkimage
https://github.com/nxp-imx/imx-atf
https://github.com/nxp-imx/uboot-imx
https://github.com/nxp-imx/linux-imx
https://www.nxp.com/lgfiles/NMG/MAD/YOCTO/firmware-imx-8.19.bin
https://www.nxp.com/lgfiles/NMG/MAD/YOCTO/firmware-sentinel-0.9.bin
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RIBEHBIRFES | <plat_name>ALRIiMx8mn, imx8mm, imx8mpakimx93,
R R ZHEBIS I Fbuild/<plat _name>/release/B=R.

5.2 {332U-Boot

. MATF (build/<plat name>/release/BF ) E#lb131.binNHEH|imx-mkimage/<platform>/BHE,

2. Mfirmware-imx#4EHY firmware/ddr/synopsys/BREHIFIE lpddr4* FE)imx-mkimage/
<platform>/HRE,

3. [{XPRi.MX 93]!5firmware-sentinel RUELEEH4ZEEmx93al-ahab-container. imgEHIEimx-
mkimacge/iMx9/BR,

4. YFiEU-Boot,

$ cd uboot-imx

$ make distclean

$ ARCH=arm CROSS COMPILE=aarch64-linux-gnu- make <defconfig file>
$ CROSS COMPILE= aarch64-1linux- gnu- make -j $(nproc --all)

EEASZFFalcontRAYU-Boot ( BNABHER , BT EE—IRBERRT) , AUT

<defconfia file>.

o XIF iMX 8MM , {#FH imx8mm evk defconfig

o XtFiMX8BMN , {#FH imx8mn evk defconfig

o XtF i.MX 8MP , {#F imx8mp evk defconfig

o XWFiMX 93, fFFA imx93 11x11 evk defconfig

WEFAFalcont®L, , <defconfig file> (BIRIESE7.3T "FalcontE={AISLI” FRINS , RN

defconfiaX{4) :

o XtFiMX 8MM , {#F imx8mm evk falcon defconfig

o XtFi.MX 8MN , {#FH imx8mn_evk falcon defconfig

o XtFiMX 8MP , ] imx8mp evk falcon defconfig

o X¥FiMX 93, A imx93 11x11 evk falcon defconfig

¥ u-boot*.bin F spl/u-boot-spl*.bin XM/FE#IZE] imx-mkimage/<platform>/BHR.

6. M uboot-imx/arch/arm/dts/ BRE imx8mm-evk.dtb (1&FEFi.MX 8M Mini LPDDR4 EVK ) 8%
imx8mn-evk.dtb (IERTFi.MX 8M Nano LPDDR4 EVK ) 8% imx8mp-evk.dtb ( i&FFi.MX 8M Plus
LPDDR4 EVK ) B imx93-11x11-evk.dtb (1&EFRTFi.MX 93 11x11 LPDDR4 EVK ) E#IF imx-mkimage/
<platform>/H=R,

7. ¥ uboot-imx/tools/BRHFHI mkimageEHE] imx-mkimage/<platform>/BRE , EipRBN

mkimage uboot,

o

$ cp uboot-imx/tools/mkimage imx-mkimage/<platform>/mkimage uboot

8. = AYU-BootlS: : flash.bin,

$ cd imx-mkimage

# for i.MX 8M*

$ make SOC=<plat name> flash evk
# for i.MX 93

$ make SOC=iMX9 flash singleboot

Hrp <plat name> AJLAE iMX8MM. iMX8MN B, iMX8MP,

5.3 f3ELInUxXA#Z

$ cd linux-imx
$ ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu- make imx v8 defconfig
$ ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu- make -j $(nproc --all) all

AN14093 AR S (R RS2 AR R AL, © 2024 NXP B.V. kiFra.
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M Se R ER T HEIRESUH I Farch/arm64 /boot HRT,

6 BTHFEIXHEANSDFR

NTEIEERIER |, iBEERNHHISXEEANSD® |, FHEahR<.
« §)\U-Bootiis: :

$ sudo dd if=flash.bin of=/dev/sd<x> bs=1k seek=<offset> conv=fsync

Heh <offset> BEN:
e 32 — iI&AFi.MX 8M Nano. i.MX 8M Plusfli.MX 93
e 33 — EHTFI.MX 8M Mini
e EALinuxP3% :
S sudo mount /dev/sd<x>1 /mnt

$ cp Image /mnt
$ umount /mnt

7 SISMNEERIL

AEGEUTHE

o 701 "BRAEIEL"

o 88727 "Falcontad”

o §57.3% "Falcont&E=HysEIn”

o 747 "HiFIRET"

» 557.575 "FalcontEz{HAIEIRIERELE R

7.1 ERARBINEIU

Bt T EANBSIF. ELBESEER , iMX SMHTEEERRILFiE=E (ROM ) FAJBoot ROM ( E£7i2
FrinzL=s ) .

Boot ROMGAEECE R &S (SoC ) , ERBHTEMIMRAIRI , FIIMKERMBIER (PLL) . JEEAITHEC

B, Y)RAF (SRAM) . AfF , ESEEI—1EMIRE | FANPIIES I SINFEFRE , XMRETEES
U-Boot SPL, ATF, U-BootEFZMA.

BootROM SPL — ATF —  U-Bool Kernel

Proper

U-Boot

BN. BASENIERE
T EEIU-Boot MG FIEST R AR EBSRAMA |, B D AFEERS | —4REERFINES ( SPL ) flU-BootA 5,

AN14093 AR S (R RS2 AR R AL, © 2024 NXP B.V. kiFra.
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SPLES |SINEHEFNE—MER , B2—M/NIFINEES , S5U-BootHZ=RARE , (EREE—EREEIENSRAMAY
BRAMUIEEE. SPLIEINEZEISRAMA, BRREEHIBH—LIMNE , TTHENSHENFMEES (DRAM ) . ZfF
SPLEIGATFFIU-Boot RS IIEZEIDRAM, B8, SPLRBKEREIATF , MATFREESBEEIU-BootA S,

Arm Trusted Firmware ( ATF ) 2iMX8*ZFIFHAIIANBEAG , EAArmVBERIMIRIH T A EHSE(BE
. EXWMWTESHAmEONE , QFERRSHERZEO (PSCl) . XN THEIGEEE TS ISNEEFRN
THEIS4h |, TEU-BootlEREAMEREEN. WRISEATF , ARG AR BV LS HRIMEPHITHIIRS.
U-BootFB 25 |SINBEFNEZME. SRE T —fRIENARINEFELnuxHZ. B, BIRRET
—EfG51E , AiFEFEISGSTRESIR LAEHHITRRE. U-BootABMDRAMIZTT , FHIMALEIMNITE
8% , WIMLE. USBFIDSI/CSI, A , SINEFEEIREM (FDT) , U-BootlIEB(EEEMEBFEIIRZ
BRI,

LinuxPItZMDRAMIETT , FSERE RS, MR , U-BootRBEXR B IEHZHEIL,

7.2 Falcon{Ez,

Falcont&z{ 2U-BootdhAi—IRIhAE , EARMFSPLERILINUXAZ , SCRERE). XE 722 BkE T U-BoothY
INEFIRAIERE | BEYEE 75 | SIEEFATERTE.,

B2/~ 7 FalcontE R IBENITF.

El2. FalcontZzLRIBENIRRR

BIIIXAMET | FEHITLATERIE

o HiEFalcontR TR — LIS ERcE.

o IRBNERFFEIZRER (FDT) .

 BEEATFLABMEZENZ.

» R RIZFEUImagett (FIT ) BE , BEATFRIPZIE.

7.3 Falcont&Ez{AYCIR

AT @ FalcontE IS , FAIIBLRHER T —ERIHN T kREAFalcont&s,
1B FEAN14093SW.ZipEBRIFELSKREUXLEAN T, FHELA TS EBIRIE ¢

1. RIfU-Boot#T :

$ cd uboot-imx
$ git am 0001-Enable-Fast-Boot-on-i.MX-8M-Family-and-i.MX-93.patch

XN T AENES (iMX 8MFDIMX 93 ) glEFalconElBE X4 |, XY {HF{Euboot -imx/configs/
BRT , @388 H<board> falcon defconfig, XEUEENHEFEIARE X f<voard> defconfig,
FHRIIT W FFalcon3z,

BRI (179y)

° CONFIG_SPL_SERIAL

* CONFIG_CMD_SPL——FFU-BootSfispl exporti < | IXRHITRIST AL L.

e CONFIG SPL MMC——FBIFSPL{FERISPL MMC APINMMCISEERENIE.

AN14093 AR S (R RS2 AR R AL, © 2024 NXP B.V. kiFra.
RIFR%EiC £51.2k5—2024£ 2526 H
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* CONFIG MMC BROKEN CD ( {¥BRi.MX93)

* CONFIG SPL_FS FAT——JIFSPLMFAT XsEENERE.

e CONFIG SPL _LOAD FIT

e CONFIG FIT

e CONFIG SPL_0S BOOT—#i&Falcont&z,

¢ CONFIG SPL MMC IO VOLTAGE fl CONFIG SPL MMC UHS SUPPORT——ASPLIZAMMCEIRIEHIIH
88 , IR PIZBMEAIINEATE) ( *XIFiMX BMMASER . BAHTFOCRAMAK/NRE , A<3Z#FSPLDM )

* CONFIG_LTO ( {XPRi.MX 8MNF0i.MX 93 ) —— B iZIIHHERT LR N ZHFISHFK /N, FEiMX 8M
Nanofi.MX 93 £ , NHREEFATHFNSPLYRES |, WK,

ZMRISE (18ANn) -

CONFIG SPL BOOTROM SUPPORT

IRESH

CONFIG SYS SPL ARGS ADDR

gep:

o XFFi.MX 8MN, i.MX 8MMFJi.MX 8MP , i&&90x43000000

o XIFiMX 93, IRE0x83000000

CONFIG SPL FS LOAD PAYLOAD NAMEIRENu-boot.itb

CONFIG_SPL FS LOAD KERNEL NAMEIRE HImage.itb

CONFIG SPL FS LOAD ARGS NAMEIREN :

e I¥Fi.MX 8MM , Himx8mm-evk-falcon.dtb

o XJFi.MX 8MN , Himx8mn-evk-falcon.dtb

o XJFi.MX 8MP , Aimx8mp-evk-falcon.dtb

o XFi.MX 93 , AHimx93-11xll-evk-falcon.dtb

CONFIG_CMD_SPL_WRITE SIZEIREJ0xC000

CONFIG FIT EXTERNAL OFFSET=0x3000 ({¥BRi.MX93)

LA, #NTSEEL T spl start uboot () %L, i Fuboot-imx/board/freescale/<board>/spl.c,

Eqﬂ<board>?'\jimx8mm_evk\ imx8mn_ evk, imx8mp_evk§f,imx93_evk, L RE A SIEESPLEMNMIZE

HAZERU-Boot, WMRESMIEFKLT T e, NRHREN , XEREXNSaIU-Boot, HM , SPL

MIZEEINZ, AT ERERSHELUIRMMACEESPHYRE |, 33Fi.MX 8MEF! , SMSPLEEEPHY, X

— L BRUEEENAU-BootihTH, PHYREER{FfEboard init r () REHPTER , 1ZREIFuboot-

imx/common/spl/spl.c}Z#F#%

2. RIFBATF#T :

$ cd imx-atf
$ git am 0001-Add-support-to-jump-to-kernel-directly-from-ATF.patch

ATFAN TG0 T BRI, RTATFASISEREBTE L EEIHERINZ , FL v /RE
b131 early platform setup?2 () EREIPEBFOTHENUE , ZREUUF inx-atf/plat/imx/imx8m/
<board>/<board> bl31 setup.ciET , EBAFIMX8MEF , LIRimx-atf/plat/imx/imx93/
imx93 bl31 setup.clEET , EBHAEFIMX93,

3. Amkimage#T :

$ cd imx-mkimage
$ git am 0001-Add-scripts-for-Fast-Boot-implementation-for-i.MX 8M-.patch

mkimage#h T AU-Boot FITBYGR (u-boot.its ) Fuboot-1TRARINT “os” EM. HEMAFalcont&®
AT , BB spl start uboot ()IRMEN, MINEU-BootiltEEX—EE, &N , U-BootTLiEEzN.

AN14093 AR S (R RS2 AR R AL, © 2024 NXP B.V. kAR,
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IEESh | ANT RGN T BIASE/91MX 934pKU-Boot FITBRE ( BAFEIRAPAIFE )  imx-mkimage/
iMX9/mkimage fit atf.sh,
LA T RIS NIRRT AR PIZFITRMS: ( ATF+PI1%Z ) BIIA——X 2L Falcont&E R FrEEt
IEEIAIEFRTF.MX SMZEFIFI.MX 93,
1REREES I T AYIRBBIEATF, BIEBUSRIATF ZHFINHEFIE) ink-mkimage /<platform>/HR,
1ZAREE5. 215 -FalcontE U AYIR AR 5 | SINEFEFIVER. RIESE6TIANRIAS NAERMAIU-Boot I {4,
[{2pRi.MX 93] 4% U-Boot FITEYS:, #iEflash.binBU&RET , iMX93HJu-boot . itb FITMYSGASBERIE
2, BAREERERE,

$ cd imx-mkimage/iMX9

$ DEK BLOB LOAD ADDR=0x80400000 TEE LOAD ADDR=0x96000000

ATF LOAD ADDR=0x204e0000 ./mkimage fit atf.sh imx93-11xll-evk.dtb > u-boot.its
$ ./mkimage uboot -E -p 0x3000 -f u-boot.its u-boot.itb

BAIFinx-mkimage/<platform>BHE Flu-boot . i tb ZHHEISIGSHIZISDRHIE— ( FAT ) oK.

. FEMELInUXRRZAET , SRR ERIERS.2T "M ERIIKIIEFIIN A RS HITIHL. RIE

5.3 "HEELinuxZ" MELINuXIZ,

AR PIRAFITER{R,

FITRYMS B SATFRIRIZBR{E. SPLIEFalcontRTUHAEIMNE IR, BTFSPLIEFalcont&Ez{RRIEANEATFER
1%, ELLIEATFESTEFITIME T,

T HEZFITHE ( Image.itb) , fffmkimage fit atf kernel.shffia, BRZMEEHIE] inx-
mkimage/<platform>/HFE :

$ cp linux-imx/arch/armé64/boot/Image imx-mkimage/<platform>

ERRFITRRME
o 33FiMX 8M

$ cd imx-mkimage/iMX8M

# for i.MX8MM

$ ATF LOAD ADDR=0x00920000 KERNEL LOAD ADDR=0x40200000 ../mkimage fit atf kernel.sh
> Image.its

# for i.MX8MN

$ ATF LOAD ADDR=0x00960000 KERNEL LOAD ADDR=0x40200000 ../mkimage fit atf kernel.sh
> Image.its

# for i.MX8MP

$ ATF LOAD ADDR=0x00970000 KERNEL LOAD ADDR=0x40200000 ../mkimage fit atf kernel.sh
> Image.its

# To generate the FIT binary run:
$ ./mkimage uboot -E -p 0x3000 -f Image.its Image.itb

o XJFiMX93

$ cd imx-mkimage/iMX9
$ ATF LOAD ADDR=0x204e0000 KERNEL LOAD ADDR=0x80200000 ../
mkimage fit atf kernel.sh > Image.its

# To generate the FIT binary run:
$ ./mkimage uboot -E -p 0x3000 -f Image.its Image.itb

10. BEMM Inage . 1 tbXHSHIFISDEIE— (FAT) DK,
M. EEREREMHEESASDR.

EFalcontZ={/ZaMAT , EFREBRE— N KELE, BE , U-BootEZaILinuxBTS#{TFDTIEIE. IXERK
EU-Boote [AHIIRIR B MR ININZSEFINET mF 8K,

AN14093 AR S (R RS2 AR R AL, © 2024 NXP B.V. kAU,
RIFR%EiC £51.2k5—2024£ 2526 H
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XLESHATAEBCE X/ Z—uboot-imx/configs/<board> evk.hH¥kE| , FFRAbootarg., BINEE
EHes  HASFRZEBREKIIRXMRR. Hf<board>Aimx8mm, imx8mn, imx8mpHimx93,
BERMERRFIIREMINEE

o BiE : FIRIEEMRINATRIELE

» 752 : 1LU-BootiH{HEIEFRFAEMINIZ BN

FiR2EER  FENMRKRY  BEERKBEB/INEELSE.

BiR  EILUEHFAERFDT , BN ERENZIZE R RINbootargflIRNF LR, il , XJFiMX 93,
AJLAfEl inux-imx/arch/armé64/boot/dts/freescale BR FEFE imx93-11x11-evk-falcon.dts3{& ,
FRIILATREST. REFETREMNU-BootlIDTSEFIN., ERILMREFERER , B8 SrNREN. X
BRT , BIERRERIARNNZIZEN.

#include "imx93-11xll-evk.dts"

/A

memory {
reg = <0x00 0x80000000 0x00 0x80000000>;

device type = "memory";
}i
chosen {
bootargs = "console=ttyLP0,115200 earlycon root=/dev/mmcblklp2

rootwait rw";
bi
bi
ZE : AFalcon&zld , (EFHIAIIZIR S RIS RS CONFIG SPL,_FS LOAD ARGS NAMEZ&EHIRE
HIEH—#,
EELDTS , UG HFINEIR—B R TAIMakefiler

dtb-$ (CONFIG_ARCH MXC) += imx93-11xll-evk.dtb \ imx93-1lxll-evk-falcon.dtb \

EIRIENZ , AERRERANR S ZHEISG | FEEMAYinx93-11x11-evk-falcon. dtbX{HFEHIZE!
SDRVE— DX,
WMREEZFETE—FAEE , B TRRAFEoRT |, FalcontEX E e IRFE1T.
Bix2 : FDTHLABISEU-Boot B fEfBspl exportm<RiER. BHAU-Boot , IFEIZTCHE, XHm<
FWERERETIE Toootnin S , EEIRBEMEIETEE. FHEENFHRISEN , BiZFalcontERATER. XA
YA RRIZRISD BRI D X,
BRSRA :
a. MimagetJiEMfEHaTIuInage {4,
ulmage 2—MUERIIEIS S | ELFRRIRZIMage Z BRI T — 1 N64F TR , HhigE 7 ks
S8 (InEdeit, ANOS. BMERFERESE) .
RN EG R sp 1l S E MR BN ET.
« ¥Fi.MX 8M

$ cd linux-imx/arch/armé64/boot

$ mkimage -A arm -O linux -T kernel -C none -a 0x43FFFFCO
-e 0x44000000 -n "Linux kernel" -d Image ulmage

Image Name: Linux kernel

Created: Wed Jul 26 14:12:09 2023

Image Type: ARM Linux kernel Image (uncompressed)

Data Size: 31072768 Bytes = 30344.50 KiB = 29.63 MiB

Load Address: 43ffffcO

AN14093 AR R RS2 AR R AL, © 2024 NXP B.V. kAR,
RIFR%EiC £51.2k5—2024£ 2526 H
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Entry Point: 44000000

o ¥JFi.MX 93

$ cd linux-imx/arch/armé64/boot

$ mkimage -A arm -O linux -T kernel -C none -a 0x83FFFFCO
-e 0x84000000 -n "Linux kernel" -d Image ulmage

Image Name: Linux kernel

Created: Wed Jul 26 14:14:09 2023

Image Type: ARM Linux kernel Image (uncompressed)

Data Size: 31072768 Bytes = 30344.50 KiB = 29.63 MiB
Load Address: 83ffffcO

Entry Point: 84000000

Hep !
- A [2843) : BB,
-0 [BERS] | REBIERS.
- T [EgER] | REBEGHER,
- C [[Em#ER)  REBEMEHEE,
-n [B&ER] : HEISISESR.
- d [EgEESI] « (EREIGEE S R BISEIR.
- o [hnEEibit] - REMNEMLE , RS,
-e [AAMA] BBAOS , FRAHHHIEERT.
b. BRZAIuIMmageXXHEHFISDRAIEXT25 X,
$ sudo mount /dev/sd<x>2 /mnt
$ sudo mkdir -p /mnt/home/root/.falcon

$ sudo cp ulmage /mnt/home/root/.falcon
$ sudo umount /mnt

E(FFspl exportipSRAERFDT , IBIRUTEERIE
i. BEtRE#HAU-Boot , FHEBMBEMIRFHARIELL. EfFAU-Boot , WRTEFEATIE T .
AT , B FSDRLEZEBALINUXWIERIFRIFDT |, FalcontEX T AB0.
ii. [Aik] NREFE—NSIAFDTARBING | EELETU TGS, ZESRAIFSDRR
FATOX E.

u-boot=> setenv fdtfile <file name>.dtb

iii. JGFDTHNEZEIRAM,

u-boot=> run loadfdt
43801 bytes read in 15 ms (2.8 MiB/s)

ivERIZAIUIMmage X4 IIEEIRAMA,

u-boot=> ext2load mmc 1:2 ${loadaddr} /home/root/.falcon/ulmage
31072832 bytes read in 387 ms (76.6 MiB/s)

V. SRIGA R BN RAERIE |, BEHIT F—2 280, IRIEE8.1T "iRilquiet” REYSE2E
BTN mS,
VI INEPEERT RIS,

u-boot=> run mmcargs
vii. EZFDT (LAMX 93441 )

u-boot=> spl export fdt ${loadaddr} - S${fdt addr r}
## Booting kernel from Legacy Image at 80400000
Image Name: Linux kernel

AN14093 AR S (R RS2 AR R AL, © 2024 NXP B.V. kiFra.
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Created: 2023-07-19 6:57:40 UTC
Image Type: ARM Linux kernel Image (uncompressed)
Data Size: 31072768 Bytes = 29.6 MiB

Load Address: 83ffffcO
Entry Point: 84000000
Verifying Checksum ... OK
## Flattened Device Tree blob at 83000000
Booting using the fdt blob at 0x83000000
Working FDT set to 83000000
Loading kernel Image
Using Device Tree in place at 0000000083000000, end 000000008300db18
Working FDT set to 83000000
subcommand failed (err=-1)
subcommand failed (err=-1)
Using Device Tree in place at 0000000083000000, end 0000000083010b18
Working FDT set to 83000000
Argument image is now in RAM: 0x0000000083000000

2R - X E T e SRR Z (R E B FIERNEF DTAIA ., L EZEEFDT M
RAMERIZISD FAFATZIX , FEIEFHIEHAIMERIG— 128, LERITRIELT , X572
0x83010b18 - 0x83000000 = 0x10b18,

# for i.MX 93
u-boot=> fatwrite mmc §{mmcdev}:${mmcpart} ${fdt addr r} imx93-11x11-
evk-falcon.dtb 0x10bl8

2B FREAFDT X4 5L 54737 FalconZalHILH]” F 5118 EHT
CONFIG_SPL_FS_LOAD_ARGS_NAMEZELHIEFH—E, Zh , SPLILIEIGEMINIEFIDRAM #
T %/,

12. BERE , BWABRT , IR=ELAFalcont&ER 5.

7.4 ARG

B3R 7i.MX937EFalcont&z{ BAEIHI RS,

Boot ROMJINELSPL , SPLIEH _ERAM ( OCRAM - NERAMEEENTE ) infT, SPLEATHIIREIZRAM (DDR)
BATFINEZEIOCRAM |, A IIZIR EZNFIPRZBMEINELZIDDR, SPLIEDDRFRER ¥ —HRAFZEHTFIISHEFE
ofc (malloc) |, IXERHD WFESPLETHIBEA IR A Y.

AN14093 AR S (R RS2 AR R AL, © 2024 NXP B.V. kiFra.
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31KB |

o)1t (1T L

~231KB |

L LY R P e

e D 5D O AT 0

OXBFFFFFFF - mmmmmm s e mo e e oo

512KB

@XB320000@ +-----— === - === mmm - mm oo —mo -

67KB |

©X8300000@ +-=-=-====-=c-esmsemcecoeeamecae--

~31MB

L R
©X80BOBOOO +-- === == - === mmmmmmm oo

E3. i. MX937EFalconi&zt HAEIRI PO RS

ARM Trusted
Firmware

Secondary Program

Loader

+ End of OCRAM NS (640KB)

+ ATF

+ SPL

+ Start of OCRAM NS

+ End of DDR (256MB)

+ CONFIG_CUSTOM_SYS_SPL_MALLOC_ADDR

+ FDT

+ Kernel

+ Start of DDR

F25IHTi.MX SMEFIHBE,

2. i.MX SMERFI Yt

E& SPL ATF PR A#%DTB

i.MX 8M Mini 0x007e1000 0x00920000 0x40200000 0x43000000
i.MX 8M Nano 0x00912000 0x00960000 0x40200000 0x43000000
i.MX 8M Plus 0x00920000 0x00970000 0x40200000 0x43000000

7.5 FalcontZz{HAAIAYERELR
El4%5H T 1ESPL Falcont&EzERE A RIS R L.

AN14093

A REFTE R AR IR,
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Called from arch/arm/cpu/armvs/start.s in

Initializations (stack + place to store GD in

mai
Found in arch/arm/1ib/crt0_64.S
SRAM) for calling board init f()

board/freescale/imx8mm evk/spl.c board init f(){
Prepares the hardware for execution from B
DRAM arch cpu init()
preloader console init ()
spl_dram init ()

-}

v
common/spl/spl.c board init r(){

initializations
boot from devices(...)

spl _load image(...)

spl _board prepare for boot()
jump to image no_args(...)

i

common/spl/spl mmc.c spl_;unc_load_image (...)

spl mmc load(...){

case MMCSD MODE FS:
lfspl_mmc_do_f s_boot(...)

common/spl/spl fat.c spl_]Yoad_image_fat_os (o..)

defaults: load FDT, load Kernel FIT

spl_load image fat(...)

|

common/spl/spl fit.c spl_lgad_simple_fit ()

E 4. SPL FalcontZzVHAEIE FRAYEREL

8 A=A

ATFIHTE8IE "Hilquiet” #158.27 "MIMAMENIRMEFIXHRER" AIPE,

8.1 iiKhlquiet

N7 ERZENIEEREAN—F , BIERZbootargsHIIAquietEE, XIFHHAILAELInuXEohidEF
s EERE .
ME : FEEfHspl exportins , BB ZbootargsHIREN,

1. EHA\U-Boot , SR R(TCHE,

AN14093 AR S (R RS2 AR R AL, © 2024 NXP B.V. kiFra.
RIFR%EiC £51.2k5—2024£ 2526 H
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2. ™lquiet , fRiBmmcargsSEL,

u-boot=> edit mmcargs

edit: setenv bootargs ${jh clk} console=S{console} root=S${mmcroot} quiet
u-boot=> saveenv

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

3. EFTERIRENFHRFESDR , 2M57.375 "FalcontEz(AISCIL” AISE14ZE.

8.2 MIFFALERIIRNIZFFNSE RS

RIEREHIEAREX , BB E MR ABERNIRNEFRFIS R AR ECANZ. FIFbootgraph , RIS
B OTZINRE | IX—RAE RS B BN S B B R S R RO R I E SN,
Efl#pootgraph , IBIRLATEBIRE
ERZpbootargsHimflinitcall debug,
a. Ejf\U-Boot , BEIFHZECHE.
b. initcall debug.fMllinitcall debug , f@iEmmcargsSE],

u-boot=> edit mmcargs

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. ENERIRENFHREFESDR , EUHE7.3T "FalcontE RIS 51125,
3. Bt RHIREAZAE.

root@imx8mn-lpddrd-evk:~# dmesg > boot.log
boot . LogMHEREMATHETRER | AILABIXLEUER D TRZENI RS R ERIFERT .,

[2.583922] initcall deferred probe initcall+0x0/0xb8 returned 0 after 895357
[2.583955] calling genpd power off unused+0x0/0x98 @ 1

[2.583977] initcall genpd power off “unused+0x0/0x98 returned 0 after 12 usec
[2.583984] calling genpd debug init+0x0/0x90 @ 1

[2.584312] initcall genpd debug init+0x0/0x90 returned 0 after 321 usecs
[2.584333] calling wubi init+0x0/0x23c @ 1

[2.584627] initcall ubi init+0x0/0x23c returned 0 after 286 usecs

4. BEMRboot . LogHEFIFIEHIPC L. EZEIEHNPC , FERALTHSEZER.

$ cd linux-imx/scripts
$ ./bootgraph.pl boot.log > boot.svg

ERILMBRISRURIER | Ao TAZEMRIERERBR

AN14093 AR S (R RS2 AR R AL, © 2024 NXP B.V. kiFra.
RIFR%EiC £51.2k5—2024£ 2526 H
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5. iz EREhadE
5. IRFTEZLRE/MRENEINEE , BEFAZECE.
fian , BAZER T WZRYETHEE (XEERT ARG/ ) §1 UBI LIRS,
a. BT TS HEH AR menuconfig,
S cd linux-imx

$ ARCH=armé64 CROSS COMPILE=aarch64-linux-gnu- make imx v8 defconfig
$ ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu- make menuconfig

PE'L
£
b1

T I8 ALD SR XUt
1
——
S pour Euas g

| FoT squad potogep

fE£ menuconfig A, Z5F CONFIG UBIFS_FS #] CONFIG DEBUG KERNEL , #{ERUFE 73 T

"Falcon RIAISEI" . AT config XHRBLITAREA,

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

b. FEFTHIPIZBRER.

$ ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu- make all
c. EFERRZFITIREFIHEESHIZISDRES (FAT) oKX, £05%7.3% "FalcontZFAISLIL” 5985,
d. [Z#] NREBEIEREBNIERERENNZ , iBE#HRIImage “i#HIS 4 EHIEISE— N SDRE5)
pa)

9 APRPZEii

ALHIHT _"fEsystemd SaEHE{TNARER" EHH "EEsystemd BTAUKIIRR " EHRILTE.

9.1 fEsystemdZalRNEITRIBIER

MRFE , AlLAEsystemdBHIZANE T—MERF.

1. BUEMIA /home/root/newinit.sh , BIHIZMIAR UAE s ystemd/ SRIBHETEIER. LATE—MEEA
M, BAMAE S systemd ZRNEITIERR. 155 e chof TR NIEE BRI THN FTER.

#!/bin/sh
echo “Early start” > /dev/kmsg
exec /lib/systemd/systemd

2. BIHARENETHITIRES,

$ chmod +x newinit.sh

3. ¥&/sbin/initAEHEIEAEAInewinit . shiIA,

$ 1ln -sf /home/root/newinit.sh /sbin/init

2 WFEBEEETE , 1ERFU TS,
$ 1In -sf /lib/systemd/systemd /sbin/init

AN14093 AR S (R RS2 AR R AL, © 2024 NXP B.V. kiFra.
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4. ERIRFHEEAZBESE. TdnesgF R Early start"FFHFE , AJLIEEnewinit. shfiAEEinit
HIEZ BT,

9.2 ifEsystemdETTAUKIIXER

BREAFPTENEMNE , RERENGAESRENBEFRFETHINF. NFERIERS  FEEKSystend
BAERIRE KR,

Rk L , ¥ /1ib/systemd/system/<service name>.serviceX{HFEAEBTIREIXR. Hla0 , ALA
B<service name>lRFBAIBHINFEEZE local-fs-pre.targetZal,

[Unit]

Before=local-fs-pre.target
DefaultDependencies=no

WNRFEAP 1 ame2EAAsystem-analyzedps |, SystemdiMRMH—PNEAsystemd-analyzefITH , EEER
BMRS KEBIRTEL.

S systemd-analyze blame

WEZRAEMRSS | EaLAEHsystemctl disablefd, BEEARLIRS (3R systendi2HA9RS ) |
BILA#EAsystemct]l maskapd, Bi5IR , FZARSHEEE , AARFHHKBUX LIRS A REIEEIZTT.

10 &8
3. MaRhEENE
SPL U-Boot BZ
RE Boot ROM | DDR#JHAL SPLIIGAL + N | U-Bootillialt U-Boot{liatt |BEIFESI | MEXER | ATF+RIZEED | SRdE
U-Boothhi%k (init_ (init_ &z | NITRYETE
sequence_f) [sequence_r)
(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
i.MX 8MM 142 265 n7 412 812 2970 396 5002 10116
i.MX 93 369 m n7 628 n72 3271 412 3090 9170
F4. (R EREANSEE
SPL A%
R+ Boot ROM DDR#J#a{E SPLIItAIL PIZBR& DN ‘;TF':'I]*J&EEDE‘JINITB‘.'J SEE
igfE
(ms) (ms) (ms) (ms) (ms) (ms)
i.MX 8MN 203 240 86 376 185 2090
i.MX 8MP 187 301 97 382 1237 2204
i.MX 8MMEI 139 265 63 1336 29563 4759
i.MX 93 374 m 89 366 1391 2330

[l CONFIG_DEBUG_KERNELZEFS , MR T PIRBMERIA/N | IXAERIR T OB AT NS ).

[2] fERquietBEINHINZEESHER.

AN14093

A REFTEEE IR IR,

© 2024 NXP B.V. [RiFRE.
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[3] iMX 8M Mini EVKFFR{&iMX 8M PlusEBREABIEEZPCleik ORIWI-Filsilk, FEIt , EPCle PHYYIIAITIES , RASSEEahiEE , X—IBLSA
EHMGE), GNERFEPCleiE O LiER T Wi-FiltR , RiZBNESEIR AT LA4EREZE1215 ms , SRSEIRtEN#H/ZE3018 ms,

N XFAXHRFEBRI5EE

AT ARG L TARILFIBSD-3-ClauseF :
2024FBETEITINTE | BRI TRAMIRT | TLURARAI S AR B S R HIER AR

(FTeRELIEN) -

1. B RRBORRE DIARER, XEREFLATRERA.

2. AT SIS ERD AR DTS/ Bl D AR ARt R h S LA, XS
AT SRR,

3. REBHPEIFA , MEERRNEENER RS 5BUR AR ERTEF Mt TR PEHE .

RREHERATEEIS5E "ERE" Rt FRBTEURREETRBARSEE | SR ERRTIERE S
ERSERMAERRIE. EEOTERT  TeERAMRRSHRBIFNERES | IR ERES 5B NE
ERFRUMSHRITEER. B, B2, ¥4 EHtEERERE ( BEERRTRUWEEmERS
(EFIRK. BUREMRAEAEIRAEL S YT ) FERE , TeREGE. MEREEEENITH ( 8ERBEE
bR ) ERKAHY , BIERSeR SAIALLSIRE AT ABIS,

12 {258

®5. (EiTIh5E

RS b-Zi=): L

12 202452H26H TR IR ERIRRIY B 2R,

11 2024418248 T XH.MX 93 AR,

1 20235108 9H BIXK.

ANI14093 AR E SR AR R R AANLTR. © 2024 NXP B.V. }RiEAE.
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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.

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.

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,
Cordio, CoreLink, CoreSight, Cortex, DesignStart, DynamiQ, Jazelle,
Keil, Mali, Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore,
Socrates, Thumb, TrustZone, ULINK, ULINK2, ULINK-ME, ULINK-
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.

EdgeLock — is a trademark of NXP B.V.
Freescale — is a trademark of NXP B.V.
i.MX — is a trademark of NXP B.V.

Microsoft, Azure, and ThreadX — are trademarks of the Microsoft group of
companies.
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