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—. uboot @B &, csdn, FEPNREME
$—R, XELRERM...
uboot BEH=HM: ~RESET VMRS
5. Re:Rockchip RK3566 - orangepi-buil
e uboot EAJEIE: https://github.com/u-boot/u-boot , uboot BAJEIER uboot BF Ry
#iP, TERLENGH, BXNARERFLRZRER—E; BEEHMTEKSFAS EXED
--EBEEINSH

o ¥ERAMBHEOMEAIRIE: https://github.com/rockchip-linux/u-boot , H¥S&E BETF
uboot BEAIRIEHITIEN, MERNSHHTEENZR, HXERLBERZFERRIF,

e FARIRKEZREHR: https://github.com/friendlyarm/uboot-rockchip , FFAIR EHE
FHSE EEPR vboot , WERNARIRHFITRESZFF, HUNERFLRIZIFERIRGT;

BNFRE LR EBIE uboot BEFFRVFD, —ARFKY uboot EFXNINBFMEMNE, BIEERN
WRFLEFETH. FHASTEIE Rockehip BEF51R(HAY 2017.09 hjZshy uboot I TEH TR, WiF
ZEEBRETRETT, MRAIMEIE, BESE Rockchip B7HY uboot EIBHERHTARZARY uboot ,

XEE—RFEEMTHE: Rockchip BEFFRMHAY uboot 2017.09 RRZAT KEBHILEN, LHRESIS
WL, ATFHEMARZREMETSTI, 3 uboot RIGHITT KEMELL, FIUERENTERHA
ZRGENERRESEENEFRS WA uboot EHSIS,

1.1 THIRE
NI LATE Rockchip B9 github ETFEHFISA EEMRY u-boot JEES, SATFEFAR:

Switch branches/tags X

Branches Tags

v next-dev default

reiease

[

rk3036
rkdevelop

rkproduct

XEBNTHNRRMM next-dev HHZHARE:

root@ubuntu:/work/sambashare/rk3399# git clone https://github.com/rockchip-linux/u-boot
»
XERETHE /work/sambashare/rk3399 EEZTH, XNMREFEEEEIIFHRS rkas9e HXMA
‘go

HNE] u-boot XHFRE, XFBRNVFERN uboot KRBT, FEMBIUHITRAKRT ;

root@ubuntu:/work/sambashare/rk3399/u-boot# cd ..
root@ubuntu:/work/sambashare/rk3399# cd u-boot/
root@ubuntu:/work/sambashare/rk3399/u-boot# 1s -1
SHE 488

drwxr-xr-x 2 root root 4096 5H 7 20:00 api
drwxr-xr-x 14 root root 4096 5H 7 20:00 arch
drwxr-xr-x 181 root root 4096 5H 7 20:00 board
drwxr-xr-x 6 root root 4096 5H 7 20:00 cmd
drwxr-xr-x 5 root root 4096 5H 7 20:00 common
-rW-r--r-- 1 root root 2260 5H 7 20:00 config.mk
drwxr-xr-x 2 root root 69632 58 7 20:00 configs
drwxr-xr-x 2 root root 4096 5H 7 20:00 disk
drwxr-xr-x 10 root root 12288 5H 7 20:00 doc

7

drwxr-xr-x 3 root root 4096 5H 20:00 Documentation
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drwxr-xr-x 56 root root 4096 5H 20:00 drivers

drwxr-xr-x 2 root root 4096 5H 20:00 dts
drwxr-xr-x 2 root root 4096 5H 20:00 env
drwxr-xr-x 4 root root 4096 5H 20:00 examples
drwxr-xr-x 12 root root 4096 5H 20:00 fs
drwxr-xr-x 32 root root 16384 5H 20:00 include
-rW-r--r-- 1 root root 1863 5H 20:00 Kbuild
-rW-r--r-- 1 root root 14162 5H 20:00 Kconfig

drwxr-xr-x 14 root root 4096 5H 20:00 lib

NN N N N N N N NN NN NN NN NN NN NN

drwxr-xr-x 2 root root 4096 5H 20:00 Licenses
—FW-F--1F-- 1 root root 12587 5H 20:00 MAINTAINERS
-rW-r--r-- 1 root root 56469 5H 20:00 Makefile

- FWXI -XI =X 1 root root 19845 5H 20:00 make.sh
drwxr-xr-x 2 root root 4096 5H 20:00 net

- WX -Xr-X 1 root root 1640 54 20:00 pack_resource.sh
drwxr-xr-x 5 root root 4096 5H 20:00 post

-rw-r--r-- 1 root root 34 5H 20:00 PREUPLOAD.cfg
—FW-F--IF-- 1 root root 189024 5H 20:00 README
drwxr-xr-x 6 root root 4096 5H 20:00 scripts
-rw-r--r-- 1 root root 17 5AH 20:00 snapshot.commit
drwxr-xr-x 12 root root 4096 58 20:00 test
drwxr-xr-x 16 root root 4096 5H 20:00 tools

FEIRNRE: REFETH release 7%, BB THTEXIMIE, XBENZRINRER M,
HMEIEIN: CONFIG _ROCKCHIP_SPL_RESERVE_IRAM=0x50000 , Zj~ SPLNATF FiSE 7T 0x50000 /)
HNF=E, XMMUSEERZM 0x00000008 FIAHY, M ox50008 ZfER sPL 8. BFIEITHE,
SPL M eMMC HNE bl31_0x00040000.bin FRIFHIHE ox40000 B, HFXEHLLIRA, BEIEBEET
FER spL 53, SBREFEE R, HABEXNNADRESR, BE
CONFIG_ROCKCHIP_SPL_RESERVE_IRAM=0 BfiE],

1.2 2B uboot

uboot HRIENAFL: BLE. HiF. BIRMNBIAEEE configs BRT, XER(TEZEEEF
configs/evb-rk3399_defconfig , X Rockchip JE{LiREVACE :

Rockchip RK3399 - TPL/SPLA T ME uboot - KEAFEIT/MES - 1

> [view code

FEEHITIN TS, £ -config XXfF:

root@ubuntu:/work/sambashare/rk3399/u-boot# make evb-rk3399_defconfig V=1

BT (RRFIREEER):

root@ubuntu:/work/sambashare/rk3399/u-boot# make evb-rk3399_defconfig V=1
make -f ./scripts/Makefile.build obj=scripts/basic
cc -Wp, -MD, scripts/basic/.fixdep.d -Wall -Wstrict-prototypes -02 -fomit-frame-pointer
rm -f .tmp_quiet_recordmcount
make -f ./scripts/Makefile.build obj=scripts/kconfig evb-rk3399_defconfig
cc -Wp, -MD, scripts/kconfig/.conf.o.d -Wall -Wstrict-prototypes -02 -fomit-frame-point
cat scripts/kconfig/zconf.tab.c_shipped > scripts/kconfig/zconf.tab.c
cat scripts/kconfig/zconf.lex.c_shipped > scripts/kconfig/zconf.lex.c
cat scripts/kconfig/zconf.hash.c_shipped > scripts/kconfig/zconf.hash.c
cc -Wp, -MD, scripts/kconfig/.zconf.tab.o.d -wWall -Wstrict-prototypes -02 -fomit-frame-
cc -0 scripts/kconfig/conf scripts/kconfig/conf.o scripts/kconfig/zconf.tab.o
scripts/kconfig/conf --defconfig=arch/../configs/evb-rk3399_defconfig Kconfig
#
# configuration written to .config
#

EEFBENA=TTE:

o F—%: P17 make -f ./scripts/Makefile.build obj=scripts/basic , ZRiFHRK
scripts/basic/fixdep T H;

o« BIH: BT
make -f ./scripts/Makefile.build obj=scripts/kconfig evb-rk3399_defconfig , #Ri¥4
X scripts/kcofig/conf T H;

« B=EH BT
scripts/kconfig/conf --defconfig=arch/../configs/evb-rk3399_defconfig Kconfig ,
scripts/kconfig/conf #R#E evb-rk3399 defconfig 4p .config ECEN{H;
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XBESFYURBEETER config X, XL LER—MEEXMH, XTMXERELAERNIE, LR
FF2IRIE configs/evb-rk3399 defconfig XALAKIKA] make menuconfig FBE|MAFLEZRIAEE
(HEREBZNERTH Keonfig XHHBMH default IN) 4RH.

FEMIT nake GRIBROBNE, SARIEXAXHEER include/config/auto.conf SfF, FBTETIR

Makefile £35| N\ auto.conf X{§:

ifeq ($(dot-config),1)
# Read in config
-include include/config/auto.conf

XFEERAT make 4miIFIIER, FAATLAARIE include/config/auto.conf HREYZEHIE MRIFRRBIEX
o

1.2.1 BB B IRISE

uboot FELAREIXBORIFERRE 1500000 , GRZMBIHERAZIF 1.5M AUEIFE, T30
HEREHMEET, 7 u-boot XHFETFimAd<S: mnake menuconfig FRE;

Device Drivers --->
Serial drivers --->
(150000) Default baudrate

AR BASRBEMRTEMER, & CTRL EZERZ,
R U E#ERE config ALETN:

CONFIG_BAUDRATE=1500000

1.2.2 8B uboot BEHEITE
NSRFE uboot EEMEITEIERZAT, RERTEMR, BERITBABHRITHIE bootend HEIE
#Ish4, bootend RFFEBIANIBEHS,

(5) delay in seconds before automatically booting

AT LIEEYRE config ECEIN:

CONFIG_BOOTDELAY=5

RTEXMHE, MIANHRZ ) evb-rk3399_defconfig , fEYBIRFBRTEER evb-rk3399_defconfig : 7%
(=R

root@ubuntu:/work/sambashare/rk3399/u-boot# mv evb-rk3399_defconfig ./configs/

AR MRFEMLBEEN, FTEMEM nake distclean FBRZAINERE, ERHNTRES S,

BEZABRAUSERZAIEMERX s8c2440 uboot FEEMINE: ( make smdk2410 defconfig FRESY
1), B soc RE, BZF make EERBEE—HFH,

1.2.3 FERARER
£ uboot [ZEHAY, WMRFNVEITENEMMFMAVESR, AILITE include/configs/evb _rk3399.h AN
WMTR:

#define DEBUG
BEMSLN, RETXPMRATLIGH—ERIES, BRRTEHEN uboot &1, FLXMIER
iR, REFERE,
1.3 4§1%¥ uboot
AT make #%, £ u-boot Xf4:

root@ubuntu:/work/sambashare/rk3399/u-boot# make ARCH=arm CROSS_COMPILE=arm-linux-

FIFIERNSEAMA—LHEIR, XEHRNLERINEIXENRERIHNTE,

FZHNBAUSERFIEHARX 302440 uboot LHIFMINEE: ( make EiBIFEIDIFS
), BEFR soC K@, BF make HEFRIZE—HH,
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1.4 image &

BIhRIZZ G, TARTE uboot JRIBRVRE R THESMAHIT o # XA URmFIEXF, XEX S
#E u-bootxxx HIERRAT. XEXMH—EFIFI ooc.ond BISCHFERL, oocomd XEFHER
EHFEEFRFTENATRESLNTHITRER.

£ uboot RFTEMXHGE:

root@ubuntu:/work/sambashare/rk3399/u-boot# 11 u-boot* Sys*
-rw-r--r-- 1 root root 153740 58 14 10:30 System.map

- WX -Xr-X root root 6872736 58 14 10:30 u-boot*

root root 931504 5H 14 10:30
root root 15808 58 14 10:30
root root 9996 58 14 10:30
root root 51685 58 14 10:30 u-boot.dtb # 18&EN

root root 931501 58 14 10:30 u-boot-dtb.bin # ZE[Fu-boot.bin

1 u
1 u-boot.bin
1 u
1 u
1 u
1 u
rw-r--r-- 1 root root 932864 5H 14 10:30 u-boot-dtb.img # FRFu-boot.img
1 u
1 u
1 u
1 u
1 u
1 u

-boot.cfg
-boot.cfg.configs

SrW-r--r--
SrW-r--r--
SrW-r--r--
SrW-r--r--
SrW-r--r--

root root 932864 58 14 10:30 u-boot.img

root root 1304 58 14 10:30 u-boot.lds

root root 800454 58 14 10:30 u-boot.map

root root 879816 58 14 10:30 u-boot-nodtb.bin*
root root 2529568 5H 14 10:30 u-boot.srec*

root root 300850 58 14 10:30

-rwW-r--r--
SrW-r--r--
rw-r--r--
- FWXT -XF =X
- FWXT -XT =X

SrW-r--r-- -boot.sym

Heh:

+ u-boot ! RXNNHRRIFFTEN ELF BUBIREHBHY uboot SRESMF, FREMXAERZER
EFFER u-boot.cmd XML HIARR T WAL

o u-boot-nodtb.bin : XX H4ZFEMAFITERMN objcopy TAM u-boot XANSCHAHIRELR
B, EREETHITHZHELE, MR u-boot XNMXHRRFHITRRENTXMRERIR
BURMITREZME S, B .u-boot-nodtb.bin.cmd XA rSHIAF=4;

e U-boot-dtb.bin : 7 u-boot-nodtb.bin EEZpHHE FISEWMEERIXE. B
.u-boot-dtb.bin.cmd XAMEFSHIAFTLE;

e u-boot.bin : FAEI u-boot-dtb.bin EBFHBZEHM, B .u-boot.bin.cmd X PNeEpSHIAF=
&;

e u-boot.img : ff u-boot.bin FFLBHE—LEEBEFMHIN ., B .u-boot.img.cmd X6
LA,

o u-boot-dtb.img : TE u-boot.bin FFEBHE—LEEEFERHXMH. B
.u-boot-dtb.img.cmd XPESHIAFTE;

e u-boot.srec : S-Record MBTUAIREX ., B .u-boot.srec.cmd XNEpSHIAF=A;

+ u-boot.sym : XAFEM u-boot FRFHEIFFSHRI M. B -u-boot.sym.cmd KANEL A
%3

. u-boot.lds : (REMERFEEMIANM, B .u-boot. lds.cnd AGSHIATE;
. u-boot.map : REMIRTEBASISH. M BEEE T AR HA;

o System.map : @R u-boot REFNMFSEAZPLE, EERXMXGEEAT nn M grep T
BRFEEMM;

BTFAHRBT SPL # TPL By, Flk, fE4FIF uboot BYRERIMRIRMEIF SPL  TPL , HIFFEME
BXXHRFRE /spl ¢ /tpl BRT. XTENREERSHS uboot BAZ—E—HH,

root@ubuntu:/work/sambashare/rk3399/u-boot# 1s tpl

arch cmd drivers env include u-boot.cfg u-boot-tpl u-boot-tpl.dtbh
board common dts fs 1lib u-boot-spl.lds u-boot-tpl.bin u-boot-tpl-dtb.bi
root@ubuntu:/work/sambashare/rk3399/u-boot# 1ls spl

arch cmd drivers env include u-boot.cfg u-boot-spl.bin u-boot-spl-dtb.bin u
board common dts fs 1ib u-boot-spl u-boot-spl.dtb wu-boot-spl.lds u

»
LL sPL F9fEl:

e u-boot-spl : XNXHRHFETEN ELF BB sPL REXM, EENXHHERESE
B9 .u-boot-spl.cmd XA an<RIAHEA T 404 ;

https://www.cnblogs.com/zyly/p/17389525.html#_labell 6/28


javascript:;

2024/8/12 23:15 Rockchip RK3399 - TPL/SPLA T IN# uboot - KEUFEIT/VRE - R
e u-boot-spl-nodtb.bin : XNHZEFERAHIFTENA objcopy TEM u-boot-spl XN HF
FIRECREY, ERBEAHITHNZEHE. BRI u-boot-spl XPNXERXFRITFAEENT
XMIPRERIRAHITRENZD. B .u-boot-spl-nodtb.bin.cmd XANERLHIZAF=4;

u-boot-spl-dtb.bin : 7 u-boot-nodtb.bin EIZRMKIHHEL u-boot-spl-pad.bin F
u-boot-spl.dtb JFHRAISN M. B .u-boot-spl-dth.bin.cmd X PNeEpSHIATTL;

e u-boot-spl.bin : FAZE#B u-boot-dtb.bin BFHZERIM, B .u-boot-spl.bin.cmd X ap
SHIARFEE,

o u-boot-spl.lds : (RIFEFMNTHEMAS. B .u-boot-spl.lds.cmd XA asSHIAFLE;
o+ u-boot-spl.map : #i¥ SPL R9PR7ZBRSTSCH;

o u-boot-spl.dtb : XNELIFLFRVSEM HFIM, FE -/dts/dt.dth FmBFHA.
./dts/dt.dtb 3REH3F arch/arm/dts/stm32f769-eval.dth FEpH;

—. idbloader.img

HIETF uboot JREG4RIFH TPL/SPL , Hr TPL fAZRSCHL DDR %41k, TPL ¥MEkERZERIE
BkZ| BootROM #2FF, BootROM FEFFARLEANZL SPL , SPL ANE u-boot.itb X, FAEBKIZE!
uboot 1T,

idbloader.img M tpl/u-boot-tpl.bin ] spl/u-boot-spl.bin XH4RR, XERIIEEFEHE
tools HE M mkimage T H,

2.1 tpl/u-boot-tpl.bin

7 u-boot HRTHIT:

root@ubuntu:/work/sambashare/rk3399/u-boot# tools/mkimage -n rk3399 -T rksd -d tpl/u-bo
Image Type: Rockchip RK33 (SD/MMC) boot image
Init Data Size: 81920 bytes

Hrh:
o -n rk3399 JFIREHMBIFEE N rk3s9 ;
o T rksd JEBMEEEAYNETE R Rockchip SD EEEHME;

o -d tpl/u-boot-tpl.bin IFA4RERY TPL FRMESCMF tpl/u-boot-tpl.bin IEFENIMANY, M
idbloader.img MIHEEJ9ktH S,

4 g idbloader.img SC{4:

root@ubuntu:/work/sambashare/rk3399/u-boot# 11 idbloader.img
-rw-r--r-- 1 root root 83968 58 14 10:38 idbloader.img

2.2 spl/u-boot-spl.bin

¥ spl/u-boot-spl.bin &§FZF idbloader.img :
root@ubuntu:/work/sambashare/rk3399/u-boot# cat spl/u-boot-spl.bin >> idbloader.img

root@ubuntu:/work/sambashare/rk3399/u-boot# 11 idbloader.img
-rw-r--r-- 1 root root 210675 58 14 10:39 idbloader.img

=. u-boot.idb

u-boot.itb SEFRLER u-boot.img MYS—LEF, HE@EIT mkimage MEUHIRHY, KT
u-boot.its u-boot.dtb u-boot-nodtb.bin X=3{,

mkimage THTE u-boot JERIERTH tools BRH, FIFHETF u-boot BEFREREAR FIT IHEELE
HELPRTMEE, ALl RK A FIT IJEE#H{TTEEAMMWL, FRrLLESAY mkimage TEAVERM
WE#HT T8, L, FRUAETF RK FRIEEH, WNREA FIT RRAHFEE, HAFERA RK u-boot JEFZYE
R4 mkimage TH, FRA[fEMA u-boot FERRAY mkimage T H,

ETRE Makefile STffen:
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u-boot.itb: u-boot-nodtb.bin dts/dt.dtb $(U_BOOT_ITS) FORCE
$(call if_changed, mkfitimage)

XEH nkfitimage IRENT !

cmd_mkfitimage = $(objtree)/tools/mkimage $(MKIMAGEFLAGS_$(@F)) -f $(U_BOOT_ITS) -E $@
$(if $(KBUILD_VERBOSE:1=), >$(MKIMAGEOUTPUT))

3.1 FIT T8

FIT ;& flattened image tree HIfEFR, ©BXRAT device tree source filse (DTS) HIBI%, &
FREY image AN dtb SR (FFME itb ),

AR X~/ HRBMFEXRTF FIT BAEXRAIR, HARYIF u-boot.ith HIFIE,
311 ERSTE

Y

image file

image data file

Hrh image source file(.its) F device tree source file(.dts) FH{, FAFEBARELRMN
image file Wy{S82, mkimage F] dtc TH, aJLUE .its XHELUIEIRNAY image data file ,
TEK— image file ,

3.1.2 image source file &%

image source file BAYIESEFN device tree source file T2—#f, RACHEN T —EEEHNTH
&, B images . configurations 25, HBBAOT:

3.1.21 images

IEEMBEESNTHEIXM, TLUSESMERNZ MG, B30 u-boot.its HREZTIT

standalone image . 5% firmware image . 14 fdt image , B X{HZE images FTH—1MF

node , fg0:

atf@1l {
description = "ARM Trusted Firmware";
data = /incbin/("b131_0x00040000.bin");
type = "firmware";
arch = "arme4";
os = "arm-trusted-firmware";
compression = "none";

load = <Ox00040000>;
entry = <0x00040000>;
}
AIUEEMTHXEF:
o description : ¥R, BILIMEETS;

o data : THFISCEMIERER, &I /incbin/("path/to/data/file.bin") ;
o type : THFISCHERYSERY, standalone , firmware , kernel | ramdisk , flat_dt
+;

o ‘arch : &R, arm , arme4 , i386

o 05 : IRERHFLEE, linux . vxworks Z;

o compression : THFINXHEIEREIC, SPL . B uboot RIFERMITHVEIUREE;

o load : THGIXHRIMBME, SPL . 5 uboot R{EE copy IFRIAYHALF;

o entry : TEISTEENDOMIE, —B% kernel image TEIR(H, uboot SBKEEZIZHiE R

o=

175
+ hash ! EANEBIERESZX.
BAAIUsE:

https://www.cnblogs.com/zyly/p/17389525.html#_labell 8/28


https://www.cnblogs.com/zyly/p/17266960.html#_label2_0
https://www.cnblogs.com/zyly/p/17266960.html#_label2_0
javascript:;

2024/8/12 23:15 Rockchip RK3399 - TPL/SPLA & uboot - ABRIFET/ MR E - EER

e { doc/uImage.FIT/source_file_format.txt »;

o { RK3568 FFAREICEEIE FIT Image Yo

3.1.2.2 configurations ¥
AL REEBM T#HEIX M, RIBRENZR, A&ER, A—M HEED, u-boot 7£ boot

BORtE, LIECEDUNSMME. $hiT, XEFMAIURERENGR, AENEETFENEE. THZ
u-boot.its PPEEET S

configurations {
default = "config";

config {
description = "Rockchip armv8 with ATF";
rollback-index = <@x0>;
firmware = "atf@1";
loadables = "uboot", "atf@2" , "atf@3" , "atf@4" , "atf@s" , "atf@e" ;
fdt = "fdt";

signature {
algo = "sha256,rsa2048";
padding = "pss";
key-name-hint = "dev";
sign-images = "fdt", "firmware", "loadables";

1

XERGETIMES, ARLBWHE default 35F, HRAMAIIESITIIEE,
3.1.3 HiF

FIT image XFHV4RIFLIERER, RIBLPRER, /S image source file Zf§ (RIERMA
u-boot.its ), fE@LITMER mkinage T E4RIFEIAL:

./tools/mkimage [-D dtc_options] [-f fit-image.its|-f auto|-f auto-conf|-F] [-b <dtb> [
<dtb> file is used with -f auto, it may occur multiple times.
-D => set all options for device tree compiler
-f => input filename for FIT source
-i => ipput filename for ramdisk file
-E => place data outside of the FIT structure
-B => align size in hex for FIT structure and header
-b => append the device tree binary to the FIT
-t => update the timestamp in the FIT

e« -D : $E%E DTC (Device Tree Compiler) #ZRiFESAYIEIN;

o -f : IEEEERIFM image source file , HEREIEEEEEMM inage X (—HRIU
.ith AEEE, 5130 u-boot.ith );

o -1 IEERTEIE FIT REM RAM disk XHE;
e -E : J§ image data file WETEFITEIIMNEIT;
o -B I BE FIT ZEHMISKRITTTAN,
o b SRR RS MKEM T HBIXAMMNE FIT X (EIfEA b <dtb> ZRIEFE) ;
o -t BT FIT XHPRRYETIEE;
Hip -E XNFRIVREE, Ea®@MERD ith BIXHHE;

o MERBI/EZEN, HAERD ith XHEIXH dts XHHBERN dtb XHHE—E, 81
data EBMIETERY /inchin/("bl31_0x00040000.bin") S{Eta I — BRI ERE
FIT £51519;

o MBRIEETIZIED, A data BEISABNXMAY 7T data-offset (BBEXHHIRE, X MRS
BLL FIT SEMEETRMNE T —RXERMIEFFIATER, BEEXF fdt blob REMUBEREE).
WA data-size (FEEXMHHIANN) B, ME data BHEERN T HEFEBEXHESWIEMNE
FIT MRS (WRBRXMTT); TP ith XHEHRERAmEXM;

https://www.cnblogs.com/zyly/p/17389525.html#_labell

9/28


https://github.com/wowotechX/u-boot/blob/x_integration/doc/uImage.FIT/source_file_format.txt
https://github.com/wowotechX/u-boot/blob/x_integration/doc/uImage.FIT/source_file_format.txt
https://www.ebaina.com/articles/140000017348
https://www.ebaina.com/articles/140000017348
https://www.ebaina.com/articles/140000017348
javascript:;

2024/8/12 23:15 Rockchip RK3399 - TPL/SPLA T MIZ uboot - ABAFEFT/MRE - {8
BXREAMARERREENTERRT:
itb
et |
|====== I === I === |
251, ijageﬁ"k)\ﬂ:fdt_bloblj‘]

Blito = fdt blob (AiH*A)

o
=
Q
(&)
"
5
Q
=
(e
=
g
N

SiH2: image NESTLEAt blobW CPATICEHRD
Alitb = fdt blob + image

=]
Q.
=
jay
=
Q
o
P
=
I
(=)
I
=3
ft=]
=
b
=3
8
2

FATRIUARRBIN T ANER u-boot.ith Xf¥:

./tools/mkimage -f wu-boot.its -E u-boot.ith

u-boot.itb 4G, WAILIER mkinage MSEBFEHER:

o

tools/mkimage -1 u-boot.ith

3.1.4 itb XHHER
RIS u-boot.ith SX{EBY u-boot.its JESXEIWIT:

(> [view code

AR XBEHENIHFE—T u-boot.its XHHIRIR, 7 Makefile B TEE:

# Boards with more complex image requirments can provide an .its source file
# or a generator script

ifneq ($(CONFIG_SPL_FIT_SOURCE),"") # 1BE Tu-boot . itsXfF
U_BOOT_ITS = $(subst ",,$(CONFIG_SPL_FIT_SOURCE))
else

ifneq ($(CONFIG_SPL_FIT_GENERATOR),"") # EXE
U_BOOT_ITS := u-boot.its
$(U_BOOT_ITS): FORCE
$(srctree)/$(CONFIG_SPL_FIT_GENERATOR) \
$(patsubst %, arch/$(ARCH)/dts/%.dtb, $(subst ",,$(CONFIG_OF_LIST))) > $@ # FMAf
endif
endif

s

BF configs/evb-rk3399_defconfig HIEZE T CONFIG_SPL_FIT_GENERATOR , F|hXBLmEid
python BZS4ERY u-boot.its ;

CONFIG_SPL_FIT_GENERATOR="arch/arm/mach-rockchip/make_fit_atf.py"

YRIREMEY u-boot.ith X, Ll 16 HFIEF:
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o

=

10/28


javascript:;

2024/8/12 23:15 Rockchip RK3399 - TPL/SPLA & uboot - ABA4FEIT/|VIRE - B

Address g 1 z 3 4 3 8 9 a b c d e £ Dump

00000000 40 0d fe ed OO 00 00 38 00 00 09 68 7 ...9...8...h0O
Qo000010 00 00 00 28 00 00 00 11 00 00 00 10 00 00 00 00 +uw (e enunnnns
00000020 00 00 00 41 00 00 0% 30 00 00 00 00 0O 00 00 00 ...7..0........ O
Q0000030 00 00 00 00 00 00 00 00 00 00 00 01 00 00 00 00 e veevnennannns
00000040 00 00 00 03 00 00 00 04 00 00 00 ad 00 00 Q0 00 ..eveevnann 7...0
00000050 00 00 00 03 00 00 00 04 00 00 00 a3 00 10 bB Bl ccococonoooo 2. 200
00000060 00 00 00 03 00 00 00 04 00 00 00 99 64 60 b7 7 vieveevnann #E Al
go00oo070 00 00 00 03 00 00 00 28 00 00 00 00 43 6f 6e 66 ....... {....Conf

00000080 89 67 75 72 61 74 69 6f Be 20 74 6f 20 6c 6f 61 iguration to loa
00000090 64 20 41 54 46 20 62 65 66 6f 72 65 20 55 2d 42 d ATF before U-B
000000a0 of 6f 74 00 00 00 00 03 00 00 00 04 00 00 00 Oc oot..evuanunnnns

000000ko 00 00 00 01 00 00 00 01 &5 ed &1 &7 65 73 00 00 ........ images. .
000000cd 00 00 00 01 75 ©2 of of 74 00 00 00 00 00 Q00 03 ....ubkoot.......
oooooodo 00 00 00 04 00 00 00 c7 00 0d 72 0 00 00 00 03 ....... Z.r?...00
0000000 00 00 00 04 00 00 00 kb 0O 00 00 00 00 00 00 03 ....... Peneaas ]
000Qgoofo 00 00 00 10 00 00 00 00 55 2d 42 of 6f 74 20 28 ........ U-Boot |
00000100 36 34 24 62 69 74 2% 00 00 00 00 03 00 00 00 Ok 64-bit).........
00000110 00 00 00 20 73 74 61 6e &4 81 6c &f 6e 65 00 00 ... standalone..
00000120 00 00 00 03 00 00 00 07 00 00 00 25 55 2d 42 6fF ... vt %U-Bo

00000130 of 74 00 00 OO0 OO DO 03 00 00 00 06 00 00 00 28 of..v e eeeennnn [
00000140 61 72 b6d 36 34 00 00 00 00 00 OO0 03 00 00 00 05 armbd.....vvuuus

Qooo0ls0 00 00 00 2d 6e 6f &e 65 00 00 OO0 00 00 Q0 00 O3 ... -DODNS..essun
Qooo0led 0O 00 00 04 00 0O 00 3% 00 20 00 00 00 Q0 00 01 ....... S0 v
Qooo0l70 8 el T3 €8 00 0O 00 00 QO 00 QO 03 00 Q0 00 20 hash...........

00000180 00 00 00 b5 99 f5 11 ac 2f 87 44 e9 17 cb d8 &b ... 7?23 k0000
00000190 99 8f db5 31 53 eD e8 11 af 39 6c Ta a2 38 73 5f ??S%&.?lz?s_DDDD[
000001a0 7a 72 36 a2z 00 00 00 03 00 00 0D O7 00 00 00 3e z2rb6?...icuenaun >0
Qooo0lk0 73 88 61 32 35 36 00 00 CO0 00 OO0 02z 00 Q0 00 02 shalié..........
000001cd 00 00 00 01 81 74 66 40 31 00 00 00 00 OO0 Q0 03 ....atf@l.......
Qooooldo 0o 00 00 04 00 00 00 o7 00 0Z 20 4e 00 Q0 00 O3 ... ?.0M....0
000001e0C OO 0O 00 04 QOO0 QO DO kb 00 O4d 74 00O 00 00 0O0 O3 ....... [FIF O
000001f0 0O 0O 0O 15 00 OO0 DO 00 41 52 4d 20 54 72 75 73 ........ ARM Trus

nonnnenm. 74 /A6 /A 20 AR RO 72 kA 77 /1 7% AL NN NN NN NN ted Fivrmwars

low Bt Vo, lan~th - 1008 704 linac - & A0 In-1 Fal-1 Dac-1

BT ith XHHRM dtb XHBE—HF, FRIUEIHER dtb XGHRRBIARER.

HhihhtSERE 0x00000000~0x00000027 FRREE fdt_header MR RAEE

o Hift 0x00000000 : X7 magic , RRNIGFMEL, FEEH oxdoodfeed ;

o Hihit 0x00000004 : Wiy totalsize , FT/RJR u-boot.its ZHFTEISTE u-boot.itb mhFfFL
AN, BFRNFHEET -E B, AEXEHENEFREE inage data file XHRIK
N, BERINBIRIZE FIT SEWHNA/N. M EERHXAMEN 0x00000a39 |

o Mt 0x00000008 : W/ off dt_struct , ;s structure block FY{RFZHbILE, A

0x00000038 |

o M 0x0000000c : ¥/ off dt_strings , FWins trings block HY{RiZHbiL, 7

0x00000968 |

o Ml 0x00000010 : FF[/ off_mem_rsvmap ; i memory reservation block BY{RFSuuE, H
0Xx00000028 5

o HhifF 0x00000014 : PR version , GEWARASHIARZAS F oxii ;
o Hhfk 0x00000018 : [y last_comp_version : A THFHEBHRAES oxie ;

. Hifit 0x0000001C : Rz boot cpuid phys : FEZAZAMBERETEE cpu KW id ,
7 exe ;

o HilE 0x00000020 : It/ size_dt_strings , strings block BYAX/NA oxdl ;
o il 0x00000024 : X[/ size dt_struct , structure block HBJA/INA 0x00000930 ;

HohihhEE 0x00000028~0x00000037 FRRHIE fdt_reserve entry SEMIEMRRES:

o XMEM{K fdt_reserve_entry : EFRFERIMIIEA 0x28 , u-boot.its GEMNMARERE

/memreserve/ , FRLL address = 0x0 , size = 0x0 ;
HrhihhtSERE 0x00000038~0x00000967 FKEYE structure block {F8:
o Hhlt 0x00000038 : {f 0x00000001 FKIRMIZIGETENFFE;

o Mt 0x0000003c | RTFRETRMNEF, XEZRTR, FrLlA 0x00000000 ;
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o it 0x00000040

o it 0x00000044

o it 0x00000048

Rockchip RK3399 - TPL/SPLA R NFH uboot - KEUFEFT/VRE - EEH
. {E 0x00000003 FRMIEFERARISETSN— P EMY;

D RTRTBEUHENKER oxe4 ;
P RERTBMRRFIE strings block FIRIEER oxad , #HE|

strings block Hyihit 0x00000968+0xad=0xA15 Hyith7, ATEIXPMEBHEHNZFE version ;

o HbiE 0x0000004c

HAIRE—T uboot T

00 00 00
a0 20 oo
0 8 00 00 00
oooooofo ©o 00 Qo
00000100 36 34 2d

: XA version BMRIERO;

, BT uboot BiEHtEZ, XEFHLEEHSE:

01 75 b2 6f 6f 74 00 00 00 OO0 OO0 00 03 ....ubocokt.......
04 00 00 Q0 c7 00 o0d T2 eOlOO Qo 00 03 L. ?.r?... 03
04 00 00 00 kb |00 00 0O 03 ....... ? ool
10 00 00 ©0 00 55 24 42 &f of 74 20 23 ..., U-EBoot |

62 69 74 295 00 OOlOO 00 03 00 00 00 Db 64-bit).........

HEM data-size HIUFSEEITE 0x000000c0~0x000000db

o il 0x000000c0
o il 0x000000c4
o it 0x000000cC
o it 0x000000d0

. Hift 0x000000d4

. B 0x00000001 FRTHIRIRET RHFIA;

P RAEETANEF, XBRE uboot 5, FFLLA uboot , HFABNFT,;
. {E 0x00000003 FRTFHEBFEHRIZETRN—TEL;

I REEXPEMENKER 0xe4 ;

D RTXPBUMNBFEE strings block WRIBER oxc? , HI

strings block Ayithit ©0x00000968+0xc7=0xa2f MyHh7s, FIRIXPMEMUMNEFE data-size ;

o il 0x000000d8 :

XA data-size BHERIERZ 0x0d72e0 ;

JBE data-offset HiliFSEEI7E 0x000000dc~0x000000eb :

o it 0x000000dc
o Yt 0x000000e0

o it 0x000000e4

: {H 0x00000003 FTHEFIREARIRETTRE—NEN;
D RTRTBEUHENKER 0x04
D RERXTBMRRFIE strings block FIRTEER oxbb , #E|

strings block RYyihilt ©x00000968+0xbb=0xa23 FyHh75, BIRIXPMEMNEFE

data-offset ;

o Hbik 0x000000e8
TR data B

%EE%E’J;E'E‘ data-offset , data-size X

© XA data-offset BMERIER oxe0 ; FEIBHIXMERMIFZ uboot
TERY u-boot-nodtb.bin XHEIRETE, Ri% oxe0 BM FIT XHERT—BKX
HAtFFIRITE; MR

oxasft By F—RKAAHbLL, BD 0x0c00 ;

BMAE u-boot.its X uboot FHEHEEH

XA Ze By wrEMNENY, FHSE}’"* data JE4$5mAY u-boot-nodtb.bin XHHIEE.,
FRAIIE—TF u-boot-nodtb.bin IZf4k/v 0xd72e0 =881376 , FIASHEINTTLITE:

root@ubuntu:/work/sambashare/rk3399/u-boot# 11 u-boot-nodtbh.bin
-rwxr-xr-x 1 root root 881376 5H 14 18:27 u-boot-nodtb.bin*

BNE—TXHRE,

u-boot-nodtb.bin JENHAR:

root@ubuntu:/work/sambashare/rk3399/u-boot# hexdump u-boot-nodtb.bin -n 16
0000000 000a 1400 201f d503 0OEO 0020 GOOO OO

EIF u-boot.itb Z{ihiik execee :

0000000 Da 00 00 14 00 00 20 DO OO 00 0D 00 .... C e o
00000e10 0 72 0d 00 00 00 G0 00 =0 72 0d 00 00 00 00 00 BE...... BE...... r
EERITTUSA— I XHERNEHEER:
- mRBINE
HlitSER R K nE Syt

0x0000 0000 ~
0x0000 0a39

FIT: 7Fu-boot.its

0x0a39 n
xa X
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_ NBEAE
HihtSEE 2 K RE Syt
0x0000 0c00~ 0x00 (XA 0xd72e uboot: u-boot- 0x0020000
0x000d 7ee0 3455) 0 nodtb.bin 0
0x000d 8000 0xd7400 (3EBX 0x2304 al@1: 0x0004000

X X & X bl31_0x00040000.b =
0x000f b04e RNFFF) e in 0
atf@2:
. f; Zhs [X
BOitE 0xfa600 (RBSXK () 11sg | bi31 Oxf13b00006i | Oxff360000
)
n
at3@3:
. 0xfc600 (ZEX .
BoitE e WK (1000 bI31 Oxff8c0000bI | OXHBC0000
INIFFF)
n
atf@4:
X 0xfd600 (HERX _
B2it&® X (K 0x1000 bl31_0xff8c1000.bi 0xff8¢1000
INFF5%)
n
atf@5:
X 0xfe600 (ERX _
BTt xfe600 (REX | o 00 bl31_Oxff8c2000.bi | Oxff8c2000
INIFTE)
n
. 0xfe600 (FBXK
BEitE > Oxc9e5 | fdt: u-boot.dth

INHFF)

XEFRFILT —HoMICERE, AHBECSERE, X&EHT,

3.1.5 fdtdump

fdtdump SHLAUEE ith XHEREA:

fdtdump uboot.itb

3.2 4RI ATF

HEA rk399 2 armé4 , FRLUFRNTAEEYSIF ATF (Arm trust firmware) , ATF FEHHRETED
uboot ZHIHE CPU MZLRy EL3 JHRE] EL2 , SASBEEE uboot , HEEANZBIMEHFBI
HAthay CPU

3.2.1 THIRE
T# ( arm-trusted-fireware ) F| uboot FEBER:

root@ubuntu:/work/sambashare/rk3399# git clone https://github.com/ARM-software/arm-trus
»

3.2.2 4RiF ATF
BT TGS
root@ubuntu:/work/sambashare/rk3399/arm-trusted-firmware# make CROSS_COMPILE=arm-linux-

>

EIFEIRE— 1R arm-none-eabi-gecc THAGEAYHIR:

rusted-firmuare/build/rk ase/mo
/rockchip/rk3399/

-03 -nostdlib -mf soft -ffunction-secti ata-sections -fomit-frame-pointer -fno-col
hare/rk3399/arm-trusted- firmware/build/rk3399/rel /dram.o -c src/dram.c -o /werk/sambashg

failed

LEZTABEHENRRE:

root@ubuntu:/work/sambashare/rk3399/arm-trusted-firmware# sudo apt-get install gcc-arm-
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root@ubuntu:/work/sambashare/rk3399/arm-trusted-firmware# make CROSS_COMPILE=arm-linux-

BARRHRMNBMS:  build/rk3399/release/b131/b131.elf , XPMNHEEMETHFN
uboot —iEFTEIRY fit HRIVAVIRMGABEMR SPL fNE,

/b131/b 131780 successf

rm-trusted-firmware/build/rk3399/release/b131/b131.dump
09/arm-trusted- firmware# ||

3.3 &R u-boot.itb

3.3.1¥M bl31.elf

3 blai.elf #EMB| uboot HEFT:

root@ubuntu:/work/sambashare/rk3399/u-boot# cp /work/sambashare/rk3399/arm-trusted-firm

»

3.3.2 fFiF
ERITHRIFEDS:

root@ubuntu:/work/sambashare/rk3399/u-boot# make u-boot.itb ARCH=arm CROSS_COMPILE=arm-

>

XEHRTIRATERD python ki elffile , INTFEFIR:

arm-Linux-1d: warning: u-boot has a LOAD segment with RWX permissions
PY u-boot-nodth.bin
m-1inux-nm u-boot | grep  rel dyn start | cut -f 1 -d * '); end m-1linux-nm u-boot |
u-boot-nodtb.bin art send
b . 15 up to date.
vu \

m,maLn TOCRTITIp7T Frtaci—py=,]line 15, in <module>
;.elf.elffile import ELFFile
module named elftools.elf.elffile
| recipe for target 'u-boot.its 114d
[u bUUL L 1

FINERERNTmSRE python K#fiE (FEFEECH python ki, BHME 2.7 4, FA
pip2 LEEMKHH) :

root@ubuntu:/work/sambashare/rk3399/u-boot# pip2 install pyelftools
EFRIFEM u-boot.ith Tff:

root@ubuntu:/work/sambashare/rk3399/u-boot# 1ls -1 u-boot.ith
-rw-r--r-- 1 root root 1095168 58 14 10:40 u-boot.itb

NEREINL: dtc: not found make FHiR, WITF:

L E : warning: u-boot has a LOAD segment with RWX permissio

OBJCOPY u-boot-nodtb.bin

${arm-linux-nm u-boot | grep _ rel dyn start | cut -f 1 -d *
ela u-boot-nodtb.bin ox00200000 :
[2]: rarch/arm/d up to date.

/"arch/arm/mach- roc 1p/make_ flt atf.py" \
arch/arm/dts/rk3399-evbh.dth = u-boot.1ts

MKIMAGE u-boot.1th
sh: 1: dtc: not found

Can't read u-boot.1th.tmp: In

Makefile:1035: recipe for target 'u-boot.1th*
make: [u-boot.1th] Ers

tc Z device-tree-compiler MAEE, ENg&EMHFmIFEE, HARRAPLEREX MRS, TEQ
WgwiRER ERTRIFEN A .

root@ubuntu:/work/sambashare/rk3399/u-boot# sudo apt-get install device-tree-compiler

Y, rkdeveloptool
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rkdeveloptool 2 Rockchip }EMHHI—5 Rockusb FFHITEEMNIE, B ZTERKNATLUE
BEXHTHIFARD emic . EIANARE upgrade tool M— kA, RBERDXZ,

Z{EMA rkdeveloptool #H{THL, BESLEE rkdeveloptool BETFHARRTASEIERN, BF
soc #N MAskrRoM RHEMERENET use &R, EAXMRMEERR bR HGEWEL, M

ARSI RERFERANANETEN, FRUARZRIE—FTERNRERIT

rkdeveloptool db rkxx_loader_vx.xx.bin (XMEEZAF EWHIE idbloader.img ), RAREXAET

ERREAFRHIT, WRFHITdoRSIIEEMMN G ERITEAEEMAENBREIE

4.1 TEIRE

1E /work/sambashare/rk3399 HRTFHITUNTHS:

root@ubuntu:/work/sambashare/rk3399# git clone https://github.com/rockchip-linux/rkdeve

>

4.2 BB
Bk libusb 5 udev , fg0¥tF ubuntu :

root@ubuntu:/work/sambashare/rk3399# sudo apt-get install libudev-dev libusb-1.0-0-dev

»

J#23| rkdeveloptool/ BFHITEE:

root@ubuntu:/work/sambashare/rk3399# cd rkdeveloptool/

root@ubuntu:/work/sambashare/rk3399/rkdeveloptool# autoreconf -i

configure.ac:12: installing 'cfg/compile'

configure.ac:19: installing 'cfg/config.guess’'

configure.ac:19: installing 'cfg/config.sub’

configure.ac:7: installing 'cfg/install-sh'

configure.ac:7: installing 'cfg/missing’'

Makefile.am: installing 'cfg/depcomp’
root@ubuntu:/work/sambashare/rk3399/rkdeveloptool# ./configure

4.3 EiRRE

BT TS

root@ubuntu: /work/sambashare/rk3399/rkdeveloptool# make
root@ubuntu:/work/sambashare/rk3399/rkdeveloptool# make install

MRBEIMNTRIFHIR:

./configure: line 4269: syntax error near unexpected token “LIBUSB1,libusb-1.0'
./configure: line 4269: 'PKG_CHECK_MODULES(LIBUSB1,libusb-1.0)'

HEERLE pkg-config 5 libusb-1.0 :

root@ubuntu:/work/sambashare/rk3399/rkdeveloptool# sudo apt-get install pkg-config libu

»

RIFSTRE, TEHAIBRETAER rkdeveloptool BIHAITIM:

root@ubuntu:/work/sambashare/rk3399/rkdeveloptool# 11 rkdeveloptool
-rwxr-xr-x 1 root root 1059720 58 11 19:56 rkdeveloptool*

4.4 rk3399 loader_v1.27.126.bin

BT soc HANEI vAskrom G, BAFRFSISEIT Rockusb IXEHIERF, 7 MASKROM T, 5
fEMZ oor , FIMLFEETHEMGHIT pdR BTN

{ 'Rockchip rkbin IfH) 3247 ddr.bin . usbplug.bin . miniloader.bin X=-\f1:
o ddr.bin : FENMFIHNZENRE TPL , ATFHIEK DOR ;
e usbplug.bin : Rockusb IXENAEF, FATIEIEFEL usb THEF evvc ;

o miniloader.bin : 'Rockchip {Zp{py—~> bootloader , Z{\FFK{IzZzEiiRAY SPL , BFH
%} uboot ;

3
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4.4.1 T# rkbin

HATAIMZE Rockehip By github b F#E Rockchip rkbin HH, S FAR:

root@ubuntu:/work/sambashare/rk3399# git clone https://github.com/rockchip-linux/rkbin.

>

4.42 B3
£ rkbin BRTHIT TS, BJLUE ddr.bin . usbplug.bin . miniloader.bin X=NE&
#:

root@ubuntu:/work/sambashare/rk3399# cd rkbin/
root@ubuntu:/work/sambashare/rk3399/rkbin# tools/boot_merger /work/sambashare/rk3399/r
XRXXXXRKDOOL_merger ver 1.2%*rrxxx

Info:Pack loader ok.

root@ubuntu:/work/sambashare/rk3399/rkbin# 11 rk3399_loader_v1.27.126.bin

-rw-r--r-- 1 root root 465230 58 11 20:06 rk3399_loader_v1.27.126.bin

JLRIEE CBIERBILLTE - /RKBOOT/RK3399MINIALL.ini {&pg ddr . usbplug . miniloader

[CHIP_NAME]

NAME=RK330C

[VERSION]

MAJOR=1

MINOR=26

[CODE471_OPTION]

NUM=1
Pathl=bin/rk33/rk3399_ddr_800MHz_v1.27.bin
Sleep=1

[CODE472_OPTION]

NUM=1

Path1=bin/rk33/rk3399_usbplug_v1.26.bin
[LOADER_OPTION]

NUM=2

LOADER1=FlashData

LOADER2=FlashBoot
FlashData=bin/rk33/rk3399_ddr_800MHz_v1.27.bin
FlashBoot=bin/rk33/rk3399_miniloader_v1.26.bin
[OUTPUT]

PATH=rk3399_loader_v1.27.126.bin

J& rk3399_loader_vi1.27.126.bin $2D1F| rkdeveloptool FRZTF:

root@ubuntu:/work/sambashare/rk3399/rkbin# cp rk3399_loader_v1.27.126.bin ../rkdevelop

>

I, RREF
KRR R R

o —ThEHET Rockchip HIESKERIT A RKDeviool ; BJ5 RKDevliool ZE-TF recovery RS2
Ay, SRIRFHE recovery 1HE, AILIERAXMAEI;

. BYH—FREEFFEIR MR rkdeveloptool TRAEEHEES e ; XBRITRA
rkdeveloptool 1ERMIAI;

5.1 EEEK

HNBRBZAIHRIZESET idbloader.img . u-boot.ith Xff, HFHNXBERFITHRZIIENX
HRAENGER, FILERAEEERXMH,

%8 Rockchip BEAEXIG idbloader.img IERE] eMmMCc HY 0x40 X, u-boot.itb IRFEF|
0x4000 FX,

HNTEESS idbloader.img . u-boot.itb #ED1%F| rkdeveloptool FRIZRTF:

root@ubuntu:/work/sambashare/rk3399/rkdeveloptool# cp ../u-boot/u-boot.itb ./
root@ubuntu:/work/sambashare/rk3399/rkdeveloptool# cp ../u-boot/idbloader.img ./

5.2 BE\ MASKROM FHRIET
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NanoPC-T4 FFARMRINFHN MASKROM FRIETN, FEHNITIRIE:
o BHAARWEZELBIR, HEERE Type-c $IELE rC ;
o ¥R{E BoOT EKIR Power AN (FREHZT BoOT FESFPLAL), HFSBHIFN MASKROM T,

—ARFEIRGIE usB EE, MARRKHES, AEUREINETARERAZ N usB 8F: AlRRE
SIS

uzhou Rockchip Rockusb Device

"!-u‘_____-__-_-__‘_-"

5.3 RZ%R
FERTHS I SHLEEEITNNEMAL o0 R5IE1T usbplug  (FIiA bR MWEEZRHTAEAZTER
ABIRTE, FRUEEMFAE DR );

root@ubuntu:/work/sambashare/rk3399/rkdeveloptool# rkdeveloptool db rk3399_loader_v1.27
Downloading bootloader succeeded.

EF BootROM Bih&}E rk3399_loader_vi1.27.126.bin JE7EE|AEE SRAM th, FAIGHEEE
ddr.bin f{R3i#1T DDR B9FN4AHL, ddr.bin HITZ/SRMEBEE BootROM F2F, BOOLROM FERR4KL:
PN#L usbplug.bin , g usbplug.bin SERRFEFFRY FEIUARGERE] eMMC

WRE EEOME, RITEX—FaUEIN T EEES:
>

fER vl LR THRGIIEMIEEN ewe , FEITHRIEIR DOR FFHFEH M SHMMIEER
db #R ¥ Z G BEER;

root@ubuntu:/work/sambashare/rk3399/rkdeveloptool# rkdeveloptool wl 0x40 idbloader.img
Write LBA from file (100%)
root@ubuntu:/work/sambashare/rk3399/rkdeveloptool# rkdeveloptool wl 0x4000 u-boot.itb
Write LBA from file (100%)

ERSRETHEER rd B<ERBIRNEE:

root@ubuntu:/work/sambashare/rk3399/rkdeveloptool# rkdeveloptool rd
Reset Device OK.

FEERNR: MBI VIRIDERT AR, RITR rd SLEREBEN oot HLHE,
XEREERBIIL

75 ik
6.1 A&

fEREEIFH use HBOSREFENERLESY), EEALR, REANFARMIZMHT DEC_UART B
415150, HEFARRZ RK3399 B UART2 |

‘ 518 ‘ FER#fEO ‘ usB¥EO ‘
1 GND GND
2 VCC 5V vce
3 UART2DBG_TX | RX
4 UART2DBG_RX = TX
HeBREEENT:
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VCC_3V0
[}
—
R292 R300
10K 10K

R0402 R0402

Rockchip RK3399 - TPL/SPLA R MNFH uboot - KEUFEIT/VRE - B ERHE

VCC5V0_SYS
DBG_UART
1
UART2DBG_TX <<- 3V Level R257 33R ROAOQ] :23
UART2DBG| RXK: R252 2.2K  Ro402 4
RV28 RV29 SiP-a-2
GND
z z
ESIN By Level of UART signal is 3.0V
2 2
= =
X 2
Z2— prag—
= = - =
WGND PGND

ARNE. XMREHMERE L, HRE ™ . RX BOHEEHIERRENE.

6.2 MobaXterm

XEHEABOFRATARRE vobaxtern , FEFHORO,
21,

B RES 1500000 , SAIEKIENL, 1fi

aFaE

N @ E X @3 I @

SSH Telnet Esh Xdmep EDP WHC FIP Sl

Warning: you have resched the mwximun mumber of seved sessions for the persond
You can start s new session but it #ill not be automatically save

¥ Bazic Serial settings

SAT#O +{COME  (USB-SERIAL CH340 (COMB)) -

R ATE S LR LS iobatern: https: //mobartern. nobatek. net

¥ Advanced Serial settings

B EREE PEER

edition of MobaXterm.

EE (sps) *

£ m @

File  Shell 3%

BIT31%: [PuITY  (BRFHCOMEOEE

o

I
Eionl

“IR%&EE” B0 - > TFTPRS

@it MESECGTIL (MESRET) 7

@ EFHIE
waER BT

@ ox O mA

x (it

Mosh  Aws 33 Wil

6.3 kB

BFAIR, @I OFTENRGH:

!»

EEITEAITRZ AT, & CTRL+C BIRI#HN uboot #3417,

AEMZ: BRHMER CTRL+C FHIEHEM Auboot @17, AIBEROBEM, SHEEWIBANE
4?2 WERBOENEE, THROSRAid. MREERTT, FTUSAEBR common/autoboot.c Kk
__abortboot , f§ if (ctrlc()) fBeg if (tstc()) , XAFIRTEMBEEAILAFHN uboot #p<

1To HEFHREEUREL,
6.3.1 EENHRTE

EaLITIA print , EEAMBIFEEE

(> [view code|

HltREENIFRTESR:

s

o bootcmd : @5t CONFIG_BOOTCOMMAND &, FARBEIIAZMNGS;

https://www.cnblogs.com/zyly/p/17389525.html#_labell

b

18/28


javascript:;

2024/8/12 23:15 Rockchip RK3399 - TPL/SPLA R N#uboot - KBIFEIT/VZE - &

e bootdelay : j@id CONFIG_BOOTDELAY i&E, uboot BEpEIitet, EXMAMERN 55 , REIEET
bootemd , EABEMA;

o baudrate : @3 CONFIG_BAUDRATE I&E, RAFHREINAN 1500000 ;

o dipaddr : j@id CONFIG IPADDR i&E, 1P Hullt; AILARIRE, M dhcp f<RMEREHISIREY
1P Hbht;

o serverip : j@3d CONFIG_SERVERIP i§E, IRSE: IP Hhlk; HHEEE ubuntu XA IP Hbht,
RAFiEARAE;

o netmask : @i CONFIG_NETMASK GE, FRI#HD;

o gatewayip : @I CONFIG_GATEWAYIP iGE, Wihil;

o ethaddr : j@jd CONFIG_ETHADDR iGE, P-Fithhlt; INERiGET CONFIG_NET_RANDOM_ETHADDR
IERBIER S PEN S BC W R ARt

» bootargs : j@jd CONFIG BOOTARGS igHE, BihE#K;

XL EE B A HECEE include/configs/evb_rk3399.h . include/configs/rk3399_common.h
. include/configs/rockchip-common.h . . config 3{4/A,
6.3.2 NZERI@R<
XERNERE—TRINZNGHS:
bootcmd=boot_android ${devtype} ${devnum};boot_fit;bootrkp;run distro_bootcmd;
bootcmd_dhcp=run boot_net_usb_start; if dhcp ${scriptaddr} ${boot_script_dhcp}; then so
bootcmd_mmcO=setenv devnum 0; run mmc_boot
bootcmd_mmcl=setenv devnum 1; run mmc_boot
bootcmd_pxe=run boot_net_usb_start; dhcp; if pxe get; then pxe boot; fi

bootcmd_usb@=setenv devnum 0; run usb_boot
distro_bootcmd=for target in ${boot_targets}; do run bootcmd_${target}; done

B, BEXEEFAERFE, RZERIVEFES vinizsdeo HBYR, bootemd ELEMITRIEE:
nand read 0x30000000 kernel; bootm 0x30000000

D248 uImageMNand Flash RIZDXMEBEIRTE, FASEIE bootm <Legacy uImage addr> , B[
B, XEBEVERT —KEBMEXHHLSIE?

JFRE Rockchip AT ZFFMZMINBIRERE, BENBAT ZHEMEMHEGEER, XAT (
Distro Bootcmd BEENHEN. BEZMTRILIESZE (KEJK 4B (rpisgb) 35|F] ubuntu D47.md).

6.3.3 EERFER
EFLITRA bdinfo , BEERFER;
=> bdinfo

arch_number = 0x00000000
boot_params = 0x00000000

DRAM bank = 0x00000000
-> start = 0x00200000
-> size = OXF7E00000
baudrate = 115200 bps
TLB addr = OXF7FFO000
relocaddr = OXF5DA0000O
reloc off = OXxF5BAG0O0O
irg_sp = OXF3D87A10
sp start = OxF3D87A10
FB base = 0x00000000

Early malloc usage: 14b0 / 4000
fdt_blob = 00000000f3d87a20

6.3.4 EEREES
EwLiTimA version , EFIRFER,

=> version
U-Boot 2017.09-gefl1dd65-dirty #root (May 14 2023 - 12:08:32 +0800)

https://www.cnblogs.com/zyly/p/17389525.html#_labell

o

=

19/28


https://blog.csdn.net/Andyshrk/article/details/89136721
https://blog.csdn.net/Andyshrk/article/details/89136721
https://segmentfault.com/a/1190000023138778
https://segmentfault.com/a/1190000023138778
https://segmentfault.com/a/1190000023138778
javascript:;

2024/8/12 23:15 Rockchip RK3399 - TPL/SPLA & uboot - KBS/ VL - BRE
arm-linux-gcc (Arm GNU Toolchain 12.2.Rell (Build arm-12.24)) 12.2.1 20221205
GNU 1d (Arm GNU Toolchain 12.2.Rell (Build arm-12.24)) 2.39.0.20221210

6.4 IEBENIETE

BETRTEEEREINPEHIEED, uboot BEIMHESEIFETEIREY R B, FRLER®S
setenv fE2XEY DDR HEVIFRLEME, BRUEERR save s ERENIFELEEREFES eMic
1, BZMHHE uboot FT—RERSMEERE FIHIFETEE,

6.411&8 ip
EINgBEUTHELS:

=> set ipaddr 192.168.0.105
Unknown command 'set' - try 'help'
=> setenv ipaddr 192.168.0.105

=> setenv serverip 192.168.0.200
=> setenv netmask 255.255.255.0
=> setenv gatewayip 192.168.0.1

XE 192.168.0.200 fF A ubuntu By ip Hbhk, T 192.168.0.105 BERAFAIRISER ip i
ik,

6.4.2 R7F
BITRE:

=> saveenv
Saving Environment to nowhere...

EXER, NZERITSEREFREENREUE, SEZHEHNXREXE: (RENRTERFN
B), HAIT make menuconfig , EEHE:

Environment --->
Select the location of the environment (Environment is not stored) --->
(X) Environment in an MMC device

EEIEMEIMETEMINEAETE envc Hilik 0x3f8000 , A/\: 0x8000 ; EEIEMEFEBET
HH X,

CONFIG_ENV_SIZE=0x8000
CONFIG_ENV_OFFSET=0x3f8000

REZANS R, ENFE, KREFNE. BREFRTE, RF:

=> setenv ipaddr 192.168.0.105
=> setenv serverip 192.168.0.200
=> setenv netmask 255.255.255.0
=> setenv gatewayip 192.168.0.1
=> saveenv

Saving Environment to MMC...
Writing to MMC(@)... done

MRMEBERHERT reset FTER, MELMIFRLTEHEEFRERT. XNMEEREN
common/board_r.c M{H init_sequence_r #4B¥% initr_mmc WIET initr_env Zf5, S
RIFIR T EREHE eMmve ERYNEK, BEAE, MEBLER initr nmc FHIEKE initr_env ik
ZHi:
#ifdef CONFIG_MMC
initr_mmc,

#endif

#ifndef CONFIG_USING_KERNEL_DTB

/* init before storage(for: devtype, devnum, ...) */
initr_enyv,
#endif
6.4.3 ik
BEERMNMHA—THRRME SR, XERNERE ping ARSSEEMuE:
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=> ping 192.168.0.200

ethernet@fe300000 Waiting for PHY auto negotiation to complete. done
Speed: 100, full duplex

Using ethernet@fe300000 device

host 192.168.0.200 is alive

HA1EE tftp PRSBIBBEFLIRAEFESNEIEMNX, LLNFEIIRAE 0x30001000 5N—
s3c2440-smdk2440.dtb Z{4:

=> tftp Ox30001000 s3c2440-smdk2440.dtb
ethernet@fe300000 Waiting for PHY auto negotiation to complete. done
Speed: 100, full duplex
Using ethernet@fe300000 device
TFTP from server 192.168.0.200; our IP address is 192.168.0.105
Filename 's3c2440-smdk2440.dtb'.
Load address: 0x30001000
Loading: #
1.4 MiB/s
done
Bytes transferred = 7328 (1ca® hex)

LARMBRERZER, TUEEERAZ, HiEE bootn HPBEMAZ.
6.5 mmc {EES

6.5.1 mmc list

EaLTHA e list LATREFIAARIR—HE/LN 1MC &E&:

=> mmc list
dwmmc@fe320000: 1
sdhci@fe330000: 0 (eMMC)

HIEREEE dunmc , W sdhci , ERERANALRP, REMERESP:  domne £F
sp/MMC . sdhei KR emmMc , TTILR sDiE = eMMc HE mMC HI—Fh, EEMBFERARIEES,
Eb30 sdhci &S 790,

6.5.2 mmc info

BUARWE ennC RBRNYANRE, MRFELEEF MC 58, BITNTHZ:

=> mmc info

Device: sdhci@fe330000
Manufacturer ID: 15

OEM: 100

Name: AJNB4

Timing Interface: HS400
Tran Speed: 150000000

Rd Block Len: 512

MMC version 5.1

High Capacity: Yes
Capacity: 14.6 GiB

Bus wWidth: 8-bit DDR
Erase Group Size: 512 KiB
HC WP Group Size: 8 MiB
User Capacity: 14.6 GiB WRREL
Boot Capacity: 4 MiB ENH
RPMB Capacity: 4 MiB ENH

M EEFFIES MM iGERAN 5.1 , 1 4.66iB ( eMMC 7y 16GB ), HEN

150000000Hz=150MHz , 8 {iETHYSLE,

6.5.3 mmc dev

MRFNFEMRE S0, WAETLUBZINTa<:
mmc dev [dev] [part]

[ dev | ARIGEELNMA WC §FS, [ part 129K S, MRAEHXSHIERINADEXO,
ERWM TSRSl sp k:
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=> mmc dev 1

CMD_SEND: 0

switch to partitions #0, OK
mmcl is current device

MEERIES, T#RE) s RmIH, mmcl JZAFIEY MMC KE, BN nmc info BIAJEE sD
RHES, ARMETHAT:

=> mmc info

Device: dwmmc@fe320000
Manufacturer ID: 9f

OEM: 5449

Name: 00000

Timing Interface: Legacy
Tran Speed: 52000000

Rd Block Len: 512

SD version 3.0

High Capacity: Yes
Capacity: 14.9 GiB

Bus Width: 4-bit

Erase Group Size: 512 Bytes

MEETLEY sb khRAH 3.0 , BEH 14.96iB , HE) 52000000Hz=52MHz , AfITEHIELE,

6.5.4 mmc rescan

mmc rescan gy FATFRBEHA LR LFAIER WC g%, S ewiC 1 SD &, A mmc rescan
E[]ﬂc

6.5.5 mmc part

AR s FEE emic REZSNMHKX, ALUERAGS mc part KEFHDK, LIIEE emnc By
AXER, WA TES:

=> mmc dev 0
switch to partitions #0, OK
mmcO(part 0) is current device
=> mmc part
Partition Map for MMC device 0 -- Partition Type: EFI
Part Start LBA End LBA Name
Attributes
Type GUID
Partition GUID
1 0X00000040 0x00001f7f "loader1"
attrs: 0Ox0000000000000000
type: ebdO@ala2-b9e5-4433-87c0-68b6b72699c7
guid: 8ef917d1-5bd0-2c4f-9a33-b225b21cf919
2 0x00004000 Ox00005fff "loader2"
attrs: 0x0000000000000000
type: ebd®ala2-b9e5-4433-87c0-68h6b72699c7
guid: 77877125-2374-ad40-8b02-609e37971c59
3 0X00006000 0x00007fff "trust"
attrs: 0x0000000000000000
type: ebd0ala2-b9e5-4433-87c0-68b6b72699c7
guid: b4b84b8a-f8ae-0443-b5af-3605b195c4c9
4 0X00008000 Ox0003ffff "boot"
attrs: 0x0000000000000004
type: ebd@ala2-b9e5-4433-87c0-68b6b72699c7
guid: 35219908-db08-c643-9133-2213191e57ff
5 0Xx00040000 0x01diefde "rootfs"
attrs: 0x0000000000000000
type: ebd0@ala2-b9e5-4433-87c0-68b6b72699c7
guid: b921b045-1df0-41c3-af44-4c6f280d3fae

MEEHETLEN, A eMnc B5PHIX:

o [BX 0x00000040 ~ 0x00001f7f JE—PHX; 7FHAIZ idbloader.img ;
o FX 0x00004000 ~ 0x00005fff HBE=NHX; 7EHHIE u-boot.itb ;
o [BX 0x00006000~ 0x00007fff FE=PNX; FHME trust.img ;

. FIX 0x00008000~ 0x0003ffff B DK; EHHE boot.img ;
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o BX 0x00040000~ 0x01ldlefde RNEHENMDX; FHAIZE rootfs.img ;

6.5.6 mmc read

mnc read AR FTFIRER mnc IGEFHVEIE, mOENMT:
mmc read addr blk# cnt

addr ZEIEIRENE] DOR rhpgstihl, Dblk FEIFENFBREIMMAE, —MRE 512 713, XEAURF
BXE—IMER, £ WC REFRINEFRBR, cnt TEFNHRHE CEIRXERIAZ1618

#o
LEIAM emMC B9EE 0x8000 PNEBIXFFIA, REXIMBXAVEIES] DRAM By 0x10000000 Huhit4h, #n<dl
T

=> mmc read 0x10000000 0x8000 1

MMC read: dev # 0, block # 32768, count 1 ...
1 blocks read: OK

6.5.7 mmc write

ERMIEEE| wiC GFBE, sIUEMRGS e write , BRI
mmc write addr blk# cnt

addr EEE N MMC hRYEUETE DOR FRpvicsattitt, blk BB AN WNC pusRigiamtiit, cont 2
BEENHRKN CEEXERIAZ 16 #l), — PR 512 F5,

EATATLUERR<S mnc write SRFLR uboot , HFLRETE uboot AREEHT uboot , XEERE| tftp
W, B tftp wEIBY u-boot.ith TFEHEIFLIRA bR A, REHEFEA®HS mnc write 3§
HEN\EF| mvc i&&H,

EIFKEH—T evmc AEY uboot , NGRS

=> setenv ipaddr 192.168.0.105

=> setenv serverip 192.168.0.200

=> tftp 0x10000000 u-boot.ith

=> mmc erase 0x4000 0x2000

=> mmc write 0x10000000 0x4000 0x2000
=> mmc read Ox10000000 O0x4000 1

MMC read: dev # 0, block # 16384, count 1 ... 1 blocks read: OK

=> md.b 0x10000000 0x40 # EWEHSNHEIE

10000000: dO 0d fe ed OO OO Ga 39 OO OO OO 38 0O 0O 09 68  ....... 9...8...h
10000010: 00 00 00 28 00 00 00 11 00 0O GO0 10 GO 00 00 00 (e
10000020: 00 00 00 d1 OO0 OO 09 30 OO OO OO OO 0O 0O 00 00  ....... @coocaoooo

10000030: 00 00 0O 0O OO OO OO OO OO OO0 0 01 00 00 00 00  ...........euunn

6.5.8 mmc erase

WRERER WC IRERIEERILZMARS e erase , ayMRIUAT:

mmc erase blk# cnt

. uboor YHIFFHIRNE

7.1 -Werror

BHF vakefile TERIFMVBHZEECE -werror , EFFE warning LA error , EIFEHRMA:

root@ubuntu:/work/sambashare/rk3399/u-boot# grep "\-Werror" * -nR

Makefile:363:KBUILD_CFLAGS += -fshort-wchar -Werror

Makefile:618:KBUILD_CFLAGS += $(call cc-option, -Werror=date-time)
scripts/Kbuild.include:117: $(CC) -Werror $(KBUILD_CPPFLAGS) $(KBUILD_CFLAGS) $(1)
scripts/Kbuild.include:122: $(CC) -Werror $(KBUILD_CPPFLAGS) $(KBUILD_CFLAGS) $(1)
scripts/gcc-stack-usage.sh:10:cat <<END | $@ -Werror -fstack-usage -x ¢ - -c -0 $TMP >/
tools/buildman/builderthread.py:429: # We could avoid this by using -Wer

>
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KBUILD_CFLAGS £ CC #giFi%EIm:

KBUILD_CFLAGS += $(call cc-option, -Werror=date-time) # 61817

7 scripts/Kbuild.include EXT cc-option PRER, RERFATFHN s$(cc) BEZIHATERED,
ARG FHER: NRRIEFLAR $(cc) ZHF cc-optionl RIS —RTANED(HET
=1 -marm ), ABA cc-option HREALREIFMEZED(TE -marm ), FNREIRE call RIS
ZRRHNE,

# cc-option
# Usage: cflags-y += $(call cc-option, -march=winchip-c6, -march=1586)

cc-option = $(call try-run,\
$(CC) -Werror $(KBUILD_CPPFLAGS) $(KBUILD_CFLAGS) $(1) -c -x c /dev/null -o "$$

»
HATFREFETEET -werror , FUIERFFRNBHINE, SFAH warning WA error ,

EHEANTT LUEIL SR Makefile . LAK scripts/Kbuild.include X , ¥ -werror {&24A
-Wno-error MIMAZIZR -Werror BWEH,.

K -Werror HJRERSEIEFHIRENAE, FZENIEEAANIXEREIGER -werror RBRAIR
B, —BEELWIETREFHNERY, MALEXE, HEFLIERRESKTHRBERE.

I\ BESR

BATHMNSRERREFG, ENRESRILBRN, XERINTURXSERESH— shell i, X
EERHITHILLRE B T,

8.1 BRMERIA
7 uboot RERTOIE— build.sh Sff:

#1/bin/bash

# BKE—1SH XIF ' |'config'|'clean’
step=$1

# B v=1  EERIFRHIEAES

V=$2

cmd=${V%="}

if [[ ${cmd} = 'V' 1]; then

V=${v#*=}

fi

if [[ ${step} == "config" ]];then
echo '-----------o--- config evb-rk3399_defconfig------- -------------
make evb-rk3399_defconfig V=${V}

fi

if [[ -z ${step} ]1];then

echo "--------ooo--- o GEIRIE WiEEE-crorressscsssosssassssassaasans "
make ARCH=arm CROSS_COMPILE=arm-linux- V=${V}
echo "------o-ooooo- 2. mkimahel ddbloader=--- -~ - == oo "

tools/mkimage -n rk3399 -T rksd -d tpl/u-boot-tpl.bin idbloader.img
cat spl/u-boot-spl.bin >> idbloader.img

echo "--------------- 3. make itb----------------oia o
make u-boot.itb ARCH=arm CROSS_COMPILE=arm-linux-

cp ./u-boot.itb ../rkdeveloptool

cp ./idbloader.img ../rkdeveloptool

fi

if [[ ${step} == "clean" ]];then
echo "------iioooo- BlEffe=ossoscoossnssssossocessosnoss000005500 "
make clean
make distclean

fi

SRFSEA S IR T AT A TANR |

root@ubuntu:/work/sambashare/rk3399/u-boot# chmod +x build.sh
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8.1.1 clean
PATHI Fan <M TEE:
root@ubuntu:/work/sambashare/rk3399/u-boot# ./build.sh clean

8.1.2 icB
PITI T A< #IT uboot FRE:

root@ubuntu:/work/sambashare/rk3399/u-boot# ./build.sh config

HOSTCC scripts/basic/fixdep

HOSTCC scripts/kconfig/conf.o
HOSTCC scripts/kconfig/zconf.tab.o
HOSTLD scripts/kconfig/conf

I+

configuration written to .config

8.1.2 @

BUTIF 3817 uboot 4%, RN dbloader.img . |u-boot.ith SCfF, HEIE
rkdeveloptool HERET:

root@ubuntu:/work/sambashare/rk3399/u-boot# ./build.sh

MRFEHLFEFFBES, B V=1 SHEEL,
8.2 BESMEMZA

SEfRE u-boot XEFETHA make.sh , XRESFRHN—BWEIOMZE, XML
%, EREATENLREW, XERNVEFERSE, FEEARET BRER

(> [view code

EaLITIN:

root@ubuntu:/work/sambashare/rk3399/u-boot# ./make.sh help

EEAKEFES, NTE:

root@ubuntu:/work/sambashare/rk3399/u-boot# ./make.sh help

Usage:
./make.sh [board|sub-command]
- board: board name of defconfig
- sub-command: elf*|loader|trust|uboot]|--spl|--tpl|ith|map|sym|<addr>
- ini: ini file to pack trust/loader
Output:
When board built okay, there are uboot/trust/loader images in current director
Example:
1. Build:
./make.sh evb-rk3399 --- build for evb-rk3399_defconfig
./make.sh firefly-rk3288 --- build for firefly-rk3288_defconfig
./make.sh EXT_DTB=rk-kernel.dtb --- build with exist .config and external dt
./make.sh --- build with exist .config
./make.sh env --- build envtools
2. Pack:
./make.sh uboot --- pack uboot.img
./make.sh trust --- pack trust.img
./make.sh trust <ini> --- pack trust img with assigned ini file
./make.sh loader --- pack loader bin
./make.sh loader <ini> --- pack loader img with assigned ini file
./make.sh --spl --- pack loader with u-boot-spl.bin
./make.sh --tpl --- pack loader with u-boot-tpl.bin
./make.sh --tpl --spl --- pack loader with u-boot-tpl.bin and u-bo
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3. Debug:
./make.sh elf --- dump elf file with -D(default)
./make.sh elf-S --- dump elf file with -S
./make.sh elf-d --- dump elf file with -d
./make.sh elf-* --- dump elf file with -*
./make.sh <no reloc_addr> --- unwind address(no relocated)
./make.sh <reloc_addr-reloc_off> --- unwind address(relocated)
./make.sh map --- cat u-boot.map
./make.sh sym --- cat u-boot.sym

{824 make.sh RBERXXRFITAKE:

RKBIN_TOOLS=../rkbin/tools
CROSS_COMPILE_ARM32=/usr/local/arm/12.2.1/bin/arm-none-linux-gnueabihf-
CROSS_COMPILE_ARM64=/usr/local/arm/12.2.1/bin/aarch64-none-linux-gnu-

[BEBfYE select toolchain BRERIATARS:

CROSS_COMPILE_ARM64=%(cd “dirname ${CROSS_COMPILE_ARM64} ; pwd)"/aarch64-linux-gnu-"

&

CROSS_COMPILE_ARM64=%(cd “dirname ${CROSS_COMPILE_ARM64}"; pwd)"/aarch64-none-linux-gnu

>
F—RENISR, uboot BRTHEE .config MEXH, FELERIANELENH.
SIRLREEAR defonfig XXFH configs/evb-rk33eq defconfig , MIE[INEIEMHEAM TaSRE

s

iE:
root@ubuntu:/work/sambashare/rk3399/u-boot# ./make.sh evb-rk3399

2EXE

[1] RK3399-Linux

[2] rk3399 ##EH u-boot

[3] Firefly-Rk339 U-Boot f#F

[4] __attribute ((packed) )

[5] #818 v-Boot BEERMISCER | BEF RK3399
[6] RK3399 — MK

[7] U-Boot >— BEBMEE U-boot MM, Trace FEMARGAME. 05 XA
5

[8] BRAR ARM64 uboot 2022.01 F&1E

[9] RERE uboot

[10] uboot 2021.10 RIS IT(BIFEE)

[11] uboot 2017.01 SPL HAfY image_loader

[12] imx8mq - u-boot-spl BEISDHT

[13] RK3399-SD & linux ZRZEHI{E( uboot, kernel PO IR

FERRENIFEN], SREFMATITHEIE, FEFESRENET BAERNITH. Hib, REHR
MBHES—UNBIMMETNTTE, RINRESZE, BRITATNRINSER.

B8 ‘ e ‘ &u
2023-09-06 @ *& 19
2023-09-11 | EAR 88
2023-09-21 | *& 5
2023-09-16 | *E 60
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