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1. U-Boot next-devfi /1

next-deviZ2Rockchip MU-Boot'E 75 v2017.091E s A H I HISRIHITIF R IR AR, BRITEIXFE & L ES S RRKFT
BEREE L,

HATSHR I IRE L2 A

e HRK Android & K& R

o HHiRHTAndroid AOSP(UNGVA)FEHE5;

e Z¥iLinux Distro[EF/E4;

e X#HfRockchip miniloaderfISPL/TPL# Afipre-loaders|F;

o WFFLVDS, EDP, MIPI, HDMIZ% BIRIg%;

e XFFEmmc. Nand Flash, SPINand flash. SPINOR flash, SD. U&E{F{E#E/E5;
o LFFAT, EXT2. EXTAXHHRS:;

e FHGPT. RK parameter/[X1%iX;

o ZFFHllogofin, FEHANE TR, (KAER, FAJREH;

e HH2C. PMIC, CHARGE, GUAGE, USB. GPIO, PWM, GMAC, EMMC, NAND. HKiEaRz5);
e ZFfRockUSB #1 Google FastbootHffiUSB gadgetk:5EMMC;

e HiMass storage, ethernet, HIDZUSBI%%;

o ZFidiFkernelfdtb;

o L FidtboIhRE;

U-Bootfydoc H 3k Tt TRFEHIREADMEX A, BN IAJFAFH /M4 T U-Boot RN IRERIRAIME S, I
&, SEBTIRRE, BB G R BSOS TR ST R R

2. a5
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2.1 DM(Driver Model)

XJEHHTU-BootH—Edriver-deviceRUbRETT A5 B fllkernelfdriver-device i 2 AEH 2K LI, U-Bootf#
FIXEDMERINT S RIG TRV E T IKSIHEZEXS Muclass, RN driver, && XM device,
Rockchipf2 EIXE U-Boot &R IEIEIN A MIFRIEIR SIHEZRIEA T 4o

U EREADMESCRY 19 FrEX

Terminology

Uclass - a group of devices which operate in the same way. A uclass provides
a way of accessing individual devices within the group, but always
using the same interface. For example a GPIO uclass provides
operations for get/set value. An I2C uclass may have 10 I2C ports,

4 with one driver, and 6 with another.

Driver - some code which talks to a peripheral and presents a higher-level
interface to it.

Device - an instance of a driver, tied to a particular port or peripheral.
R JE b 52U-Boot B RYRHSC SO, X DMAERIA —IE 1 il 75 (A A SO JE B2 BN U-Boo T &

./doc/driver-model/README. txt

2.2 SoCZEM L1k

HSoCHIZRMZIFEI R BRI A B3 E, ZEHR S PO, —RIEN NS EH A ARE, b
AERGEREN].

S

./arch/arm/include/asm/arch-rockchip/qos_rk3288.
./arch/arm/include/asm/arch-rockchip/grf_rk3188.
./arch/arm/include/asm/arch-rockchip/pmu_rk3288.
./arch/arm/include/asm/arch-rockchip/grf_rk3368.
./arch/arm/include/asm/arch-rockchip/grf_rk322x.

> T O T T

RN :

./arch/arm/mach-rockchip/rk3036/rk3036.c
./arch/arm/mach-rockchip/rk3066/sdram_rk3036.c
./arch/arm/mach-rockchip/rk3128/rk3128.c
./arch/arm/mach-rockchip/rk3188/rk3188.c
./arch/arm/mach-rockchip/rk322x/rk322x.c


af://n213
af://n222

2.3 board 22t~z

HF &N HE A ERETHAE, Upstream U-Bootiy i i@ Bk F—1frboard 2k, FiASZEANEHboard
KX, S%ERK3288MHR T AT DARH B HIX M5, Rockchiphy T RIfEARZHE, 5| AZfFkernel dtbf
feature, fEU-BoothEX:FHeMMC dtsfl3Xz), mMifEPMIC/regulator, Display. |IOMUXZEAZIEMRS 2 R E
F{di Hkernel dtb, {#U-Bootr] A—Hith v H—evblil &,

Ik

./include/configs/rk3368_common.h
./include/configs/evb_rk3288_rk1608.h
./include/configs/tinker_rk3288.h
./include/configs/evb_rk3288.h
./include/configs/vyasa-rk3288.h

IR

./board/rockchip/evb_px5/evb-px5.c
./board/rockchip/evb_rk3036/evb_rk3036.c
./board/rockchip/evb_rk3128/evb_rk3128.c
./board/rockchip/evb_rk3229/evb_rk3229.c
./board/rockchip/sheep_rk3368/sheep_rk3368.c

gi—Jaiboard 24

./arch/arm/mach-rockchip/board.c

B 7IXNG—Mboard.cxXF)5, HREITAEDFEEHESA] AR IREVIGEREE, BATEXMNMfE B HRE
kenrel dtb 7 AR E R,

Brehedia G Ay :
./board/rockchip/evb_rv1108/README
./board/rockchip/sheep_rk3368/README
./board/rockchip/gva_rk3229/README

./board/rockchip/evb_rk3399/README
./board/rockchip/evb_rk3328/README

S SR AT R BT B AT 1 LML E BB Tk,
2.4 defconfig >t

—Fboard&B A XS M defconfig St ff:


af://n231
af://n250

./configs/evb-rk3328_defconfig
./configs/evb-rk3036_defconfig
./configs/evb-rk3229_defconfig
./configs/firefly-rk3288_defconfig
./configs/evb-rk3399_defconfig

AR ZSHTIE — P defconfigseft, 477 HIFRARARRIAENEDR, BUGEIEIA K2 £ defconfighyan4a 77 X
[board]-[chip]_defconfig,

2.5 dtbi{di
2.5.1 J5Hkernel dtb

U-Boot /A M RIS G KXl 43, BT PAS MRS sl B
1. B—9% (relocatezffi) : {HHMZU-BootH Cfdth,

— BB R T E M lemmc. nand. cru. grf. uvart®FBi, N TIPSR ENTISRE, dtsBE—#
HEMEESHRINT M RFERMIEER, 0 BIE, BoR, dkEES S I EdtbRHED .

R TR

o F—EBON TIHEMMCE, SN dtbffiisrRb, MER—E M, Hlan: pinctrl-0 pinctrl-names clock-
names interrupt-parent¥, 7] PAUEIT defconfigEEfFJCONFIG_OF_SPL_REMOVE_PROPSHSTE,

o H—PNEREHRERYT PR T HERH "status=okay" Z4b, AN u-boot,dm-pre-reloc;" )@, 75 NIfEHTI
FRINIZ T RSN, X —MERTE - G A LA [chip]-u-boot.dtsi BE X, fil:

./arch/arm/dts/px30-u-boot.dtsi
./arch/arm/dts/rk3399-u-boot.dtsi
./arch/arm/dts/rk3128-u-boot.dtsi

&nandcO {
u-boot,dm-pre-reloc;

1

&emmc {
u-boot,dm-pre-reloc;

}i

&cru {
u-boot,dm-pre-reloc;

2. B )R8 (relocatez)5) : AN Ekerneli¥dtb,
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—HEANE ZRNMEYS, faahimife R 2dug)E kernel i dtb (BT CONFIG_USING_KERNEL_DTBZ & {#HAE)
JE £ Z IR B W aa L ER 2 Fkernel I dtb{E B

—fmiE, FPTRESW B BB, Bt/ D FESLS), KT kernel dtblYEIFEMAZE, AIASH AR
ZHJ 9. U-Bootfllkernel DTBX 5 o

2.5.2 X[ilkernel dtb

QSR H T LR TR R N AR ZE e Ml kernel dtbBhEE, BIiEU-BootdaZ& T # FIU-Boot H & dtb, MIALN N AE s
TERHEI, PArk3399 04, A /2rk3399-evb.dtsHlirk3399_defconfig:

e rk3399_defconfig: MICONFIG_USING_KERNEL_DTB;

e rk3399-evb.dts: fRE#include "rk3399-u-boot.dtsi", chosen i siN%., 17 s H“u-boot,dm-pre-
reloc;" @Mk (XLEEB 2 U-Boothidk HHINING, THELRE) ;

o TEF T RMRBUIER L, FiBfkernel dtsHIA (GER: 2B, AREX! ) .

2.6 ACHE

H AR B B I — R BRAE G RIL 7y (BArk3399 061, HARFAKH)

./include/configs/rockchip-common.h
./include/configs/evb_rk3399.h
./include/configs/rk3399_common.h
configs/rk3399_defconfig
arch/arm/mach-rockchip/Kconfig

QIR P AT RE LA Y R R B B A A -

Jinclude/configs/rockchip-common.h

#define RKIMG_DET_BOOTDEV \ /7 BRI A 88 A7 i 28 Y
"rkimg_bootdev=" \
"if mmc dev 1 && rkimgtest mmc 1; then " \
"setenv devtype mmc; setenv devnum 1; echo Boot from SDcard;" \
"elif mmc dev 0; then " \
"setenv devtype mmc; setenv devnum 0;" \
"elif rknand dev 0; then " \
"setenv devtype rknand; setenv devnum 0;" \
"elif rksfc dev 0; then " \
"setenv devtype rksfc; setenv devnum 0;" \

"fi; \@"

#define RKIMG_BOOTCOMMAND \ // JAdikernelm4
"boot_android ${devtype} ${devnum};" \ /7 JEBIA0SPHRIENS LAY E 1
"bootrkp;" \ // Jazlirockchipt& AT E 4F
"run distro_bootcmd;" // JAshlinux[EH

Jinclude/configs/evb_rk3399.h:


af://n287
af://n300

#ifndef CONFIG_SPL_BUILD
#undef CONFIG_BOOTCOMMAND

#define CONFIG_BOOTCOMMAND RKIMG_BOOTCOMMAND // EEU-BootH BN
RKIMG_BOOTCOMMAND

#endif

#define ROCKCHIP_DEVICE_SETTINGS \ // [HEE R R

"stdout=serial, vidconsole\@" \
"stderr=serial, vidconsole\@"

#ifndef CONFIG_SPL_BUILD

#define ENV_MEM_LAYOUT_SETTINGS \ /7 RN ESbhE
"scriptaddr=0x00500000\0" \
"pxefile_addr_r=0x00600000\0" \
"fdt_addr_r=0x01f00000\0" \
"kernel addr_r=0x02080000\0" \
"ramdisk_addr_r=0x0a200000\0"

#include <config_distro_bootcmd.h>

#define CONFIG_EXTRA_ENV_SETTINGS \ // 1B LR EHCRIINE R B S
ENV_MEM_LAYOUT_SETTINGS \
"partitions=" PARTS_DEFAULT \ // BIARIGPT X ERAE

ROCKCHIP_DEVICE_SETTINGS \
RKIMG_DET_BOOTDEV \

BOOTENV /7 JBEh1inuxIig i
#endif
#define CONFIG_PREBOOT // {ECONFIG_BOOTCOMMANDZ B THIFIAL FR A
2.7 debug B¢

HfU-Boot HdebughF Bt tbkernel /2 LEEAFRAY, Hla1: ASZFidump_stack()5F, X B HT LA EREH L
HENdebugFE, A REAON B2 A ()80 TR I

2.7.1 kR
2.7.1.1 debughfi%}

debug()FEEERINE SO EEY, BB DEBUGZE Xt PAikdebug() R 3%, FTITXMAIAE R Z G H
A DART B ERE T U-Boot Y H 8hd 72,

—EE N EEE NN commonsXff:  /include/configs/rkxxx_common.h>Z 4, A] DATE B4 e X :

#define DEBUG
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2.7.1.2 Early Debug UART

S AR XHS5.10.2 Early Debug UARTHLE,

2.7.1.3 initcall

U-Boot4rjkboard_f.cfllboard_r.cFlANT B RS, 438X Minit_sequence_f[1flinit_sequence_r[1F ™ R 5t K 55|
R, WRMENBEM DN RGREEWIAA, HBRE, FEHL5E, 7T LAEinitcall_run_list() %K E i debugch
printfFTENHE AT, _EIRYS RAR S

./common/board_f.c
./common/board_r.c
./1ib/initcall.c

EMinitcall_run_listOfE RIS s TEN R :

U-Boot 2017.09-01725-g03b8d3b-dirty (Jul 06 2018 - 10:08:27 +0800)

initcall: 0000000000214388

initcall: 0000000000214724

Model: Rockchip RK3399 Evaluation Board
initcall: 0000000000214300

DRAM: 1initcall: 0000O00000203f68
initcall: 0000000000214410

initcall: 00000000002140dc

initcall: 00000000002143a8

initcall: 000O0000002143cc

3.8 GiB

initcall: 00000000002143b8

initcall: 00000000002141f8

initcall: 000OO00O002143cO

initcall: 000000000021423cC

Relocation Offset is: f5c03000

initcall: 0000OOEOf5el76bc

initcall: 0000000Of5el174a8

initcall: 00000000002146a4 (relocated to 000EOOEOf5el76a4)
initcall: 0000000000214668 (relocated to 0OOEEEOOT5e17668)
initcall: 00000000002146c4 (relocated to 00EOOEEOf5el76c4)
initcall: 0000000000202900 (relocated to OOEOOOEEOT5e05900)

AT EFERZIE, HWNBATATHRZETRICHRESE T S RAARIE & Dinitcal il W R EL,  BRiE
SHEARNM3.2.6 debughlil a4,

2.7.2 5%
2.7.2.1 A\ U-Boot@i& 11

U-BootAyan AT SRt TIRZ an S A P IFIAEIE ], Ay AT TR 2" RITA] 81 e SRR 4>
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= ?

? - alias for 'help'
base - print or set address offset
bdinfo - print Board Info structure

boot - boot default, i.e., run 'bootcmd'
boot_android- Execute the Android Bootloader flow.
bootd - boot default, i.e., run 'bootcmd'
bootefi - Boots an EFI payload from memory
bootelf - Boot from an ELF image in memory

BHARINEN R, U-Boot/BZIN AL HEIE R OGS, HPa22Rs kAN (EEE—)
1. FEX W ff defconfighit B CONFIG_BOOTDELAY=<seconds>, #lA] BAikU-Bootit A1 T I
2. U-Boot ML E:, Kféctrl + c AR E R8BI A 17

2.7.2.2 md/mw: W/ 580

U-Bootf2 ity " md", "mw" < il ASKI A7 s e fFas I RS . T

/7 AR
md - memory display
Usage: md [.b, .w, .1, .q] address [# of objects]

/1 B
mw - memory write (fill)
Usage: mw [.b, .w, .1, .q] address value [count]

Hrp:
b FORIEIEKER: 1 byte;
WORTRHEIERKER: 2 byte;
1 FRRIEIRKER: 4 byte; ()
.q RRHEIEKER: 8 byte;

fSE TG

1. AR BR0x76000000 I IARTIESLOX 10N R TT, BN EUREERITTHIK E Z4byte,

=> md.1l Ox76000000 0x10

76000000: fffffffe fFffffff fffffff frffffff
76000010: FFffffdf fIFfffff feffffff fIffffff
76000020: TFFfffff FEFFFFff FEFFFfff FIFfffff
76000030: FFFfffff FFFFFfff FEFFffff fffffff

2. F1#1E: X0x760000001 i1k £ ST E Dy 0xffff0000;
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=> mw.l 0x76000000

=> md.1l 0x76000000

76000000
76000010
76000020
76000030

ffffoo00
frffffdf
frffffff
frffffff

oxffffoooo

0x10 // [k

FEEFFFFF FEFFFFFF FRFFFFFF
fFffffff feffffff fffffff
ffffffff ffffffff FfEffffff
FEEFFFFF FEFFFFFF FRFFFFFF

3. 5H#E (L) : X0x76000000 k4R 1)1 S20x 10N EE B TARE O ffff0000, & MEHE R ITHYKE

JEdbyte,

=> mw.l Ox76000000

=> md.1l 0x76000000

76000000
76000010
76000020
76000030

ffffoo00
ffffoo00
ffffoo00
fFffoo00

OXffffooeee 0x10

0x10 // [\l

ffffoeee ffffoeeo Ffffoeoo
ffffoeee fFfffoeee Ffffoeeo
ffffoeee ffffoeeo Ffffoeee
fFffoee0 ffffeeeo ffffoeee

2.7.2.3iomem: iRHF{ES

(LR Fa

HEE, XENMAN NSRS, AXFFEHRE, HitmdmSFHEFIHEEFFastnt, BRIt T —
DNomemin L BN Tdtsdevice T s, IRBGEMBLE R, AR IZEEIME R 7 ER, iomemmS il :

=> iomem

iomem - Show iomem data by device compatible

Usage:

iomem iomem <compatible> <start offset>

eg: iomem -grf Ox0 0x200

<end offset>

XHEI<compatible> A FF FAAF A TILAL, PAgrfhfl, KNESEEMgrT miflcompatible & FAE, i
4n: “rockchip,px30-grf”, "rockchip,rk3368-grf"s, S TIEMIMESE, IXME AT PSR ILAS, E/2{X Ll
RSEEHFIRdevice T 5,

(EEER(ERTIE

=> jomem -grf Ox0 Ox50
rockchip, rk3228-grf:

11000000
11000010:
11000020:
11000030:
11000040:
11000050:

FRR I

00000000
00000000
00009955
00000000
00000000
0000090f

00000000 0004000 00002000
00005028 0000a5a5 O0OOaaaa
00000000 OOOEOOOO OCOOOEOO
00000000 OOOEOOLEO 6OOOOEOO
00000000 OOOEOOOEO OO0
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BRI SHIE AR A T IRAF A AR, HaTthie At 1 eREdE Dy AR

./arch/arm/mach-rockchip/iomem.c
./include/iomem.h

B

void iomem_show(const char *label, unsigned long base, size_t start, size_t end);
void iomem_show_by_compatible(const char *compat, size_t start, size_t end);

2.7.2.4 i2ci%5H

U-Bootf iy i2c i Al ASE M2 & I FF A7 R . AR

=> i2c
i2c - I2C sub-system

Usage:

i2c bus [muxtype:muxaddr:muxchannel] - show I2C bus info

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

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

i2c edid chip - print EDID configuration information

i2c loop chip address[.0, .1, .2] [# of objects] - looping read of device

i2c md chip address[.0, .1, .2] [# of objects] - read from I2C device

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

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

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

i2c probe [address] - test for and show device(s) on the I2C bus

i2c read chip address[.0, .1, .2] length memaddress - read to memory

i2c write memaddress chip address[.0, .1, .2] length [-s] - write memory
to I2C; the -s option selects bulk write in a single transaction

i2c flags chip [flags] - set or get chip flags

i2c olen chip [offset_length] - set or get chip offset length

i2c reset - re-init the I2C Controller

i2c speed [speed] - show or set I2C bus speed

{5 T«
1. RE:

=> i2c dev 0 // YiEli2co (FE&E—IXRIA])
Setting bus to 0

=> i2c md 0x1lb Ox2e 0x20 // i2cEEEHIE b (7ThAE), SEEOX2e FFUARTIESL0x20 N E A {H

002e: 11 0f 00 00 11 Of 00 00 01 GO GO0 GO0 09 00 00 OC  ....ivirrrrr...
003e: 00 Oa Ga OC Oc Oc OO0 O7 07 Oa 00 OC OC GO GO GO  .............0n.

2. GHR(E:
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=> i2c dev 0 // YIEliz2co (FgE—RETAT)
Setting bus to 0

=> i2c mw Ox1lb 0x2e 0x10 // i2c¥esE itk b (7AHBAE), Ftox2eFfFRRIRIE HOX10

=> i2c md 0x1lb 0x2e 0x20 /7 AL Cetbe BiRT e e BN )
002e: 10 Of 00 00 11 Of 00 00 01 00 00 00 09 00 00 OC  v.vvrrrrrrren.n.
003e: 00 Oa Oa Oc Oc Oc 00 07 07 0a 00 OC OC 00 00 00  .vvvrreneen.n.

2.7.3 &R
2.7.3.1 printf )%

HATU-Bootth Al ASCRFLEprintfF TENAY(E A A I R, IXHHET I R#H PR A M B B ahfikereny (7
B ASRIOTEILERERENE) o Balzihae, RARZEITTR:

CONFIG_BOOTSTAGE_PRINTF_TIMESTAMP

R XENFEBIFAAZMNOIFE, (OURE ARSI timer N RIBEHRIME, FrASOE & HER R Z,

RK3399 (5 A7t fl:

[ 0.259266] U-Boot 2017.09-01739-g856f373-dirty (Jul 10 2018 - 20:26:05 +0800)
[ 0.260596] Model: Rockchip RK3399 Evaluation Board

[ 0.261332] DRAM: 3.8 GiB

Relocation Offset is: f5bfdeeEO

Using default environment

.354038] dwmmc@fe320000: 1, sdhci@fe330000: O
.521125] Card did not respond to voltage select!
.521188] mmc_init: -95, time 9

.671451] switch to partitions #0, OK

.671500] mmcO(part @) is current device

.675507] boot mode: None

.683738] DTB: rk-kernel.dtb

.706940] Using kernel dtb

®© © © ®©® © © © O

RMU-Booth X Bk, HRIHTENS 2 AR St S aais e, AR BB 5 NS EFER ], Rt — %I
T, BUOCHIZIIRE, AEVEIM EFTH
2.7.3.2 dmiERGEHHE R

U-BootfZ ity "dm" i< Al A& B dmHERATSE HHE R Il IX E(5 R FRATTRT ARIIEU-Boot BT A IR & Y& B A I
(RFMED |, RELEIRMTME SR R ATHIRGURS. RXNIRE—MN TR, I, 4B 8 U-Bootha;
FENHAP & HEAERE,

dmfs B EZ R status=okay"[Jdevice-driver#Hf T /@R, MIXAMEBFRFATAT DAKNE :

o A devicerZ T B dMMEZEEAT BRI N B driveri#f 748 7E ;
o HANIKSER EL W probeid;
o A uclassBIERHER T2/ N device;
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o &/ deviceZ [AlJparent-child X ;

=> dm
dm - Driver model low level access

=> dm uclass

uclass 0: root

- * root_driver @ 7be54c88, seq 0, (req -1)
uclass 10: simple_bus

uclass 11: adc

- * saradc@ffl100000 @ 7be56220, seq O,

uclass 13: blk
- dwmmc@f fOcOOE0.blk @ 7be54eald

- * dwmmc@ffOfO000.blk @ 7be550e8, seq O,

(req -1)

(req -1)

Usage:
dm tree Dump driver model tree ('*' = activated)
dm uclass Dump list of instances for each uclass
dm devres Dump list of device resources for each device
EFTERI :

=> dm tree

Class Probed Driver Name

root [ + 1] root_driver root_driver

syscon [ ] rk322x_syscon | -- syscon@11000000
serial [ +1] ns16550_serial | -- serial@11630000
clk [ 1 clk_rk322x | -- clock-controller@110e0000
sysreset [ 1 rockchip_sysreset | | -- sysreset
reset [ ] rockchip_reset [ “-- reset

mmc [ 1 rockchip_rk3288_dw_mshc | -- dwmmc@30020000
blk [ 1 mmc_blk | T-- dwmmc@30020000.blk
ram [ ] rockchip_rk322x_dmc |-- dmc@11200000
syscon [ ] rk322x_syscon | -- syscon@31090000
clk [ +1] fixed_rate_clock | -- oscillator

syscon [ 1 rk322x_syscon | -- syscon@11000000
phy [ ] rockchip_usb2phy [ | -- usb2-phy@760
phy [ ] rockchip_usb2phy_port [ | | -- otg-port
phy [ 1 rockchip_usb2phy_port | | “-- host-port
phy [ ] rockchip_usb2phy | “-- ush2-phy@800
phy [ ] rockchip_usb2phy_port [ | -- otg-port
phy [ 1 rockchip_usb2phy_port | “-- host-port
serial [ 1 ns16550_serial | -- serial@11020000
i2c [ ] i2c_rockchip |-- 12c@11050000

s FEfI2:



- dwmmc@f fOdOOEO.blk @ 7be55da0

uclass 14: clk

- * oscillator @ 7be55b50, seq 0, (req -1)

- * clock-controller@ff760000 @ 7be7d058, seq 1, (req -1)
- * external-gmac-clock @ 7be80c58, seq 2, (req -1)

- * xin32k @ 7be814c8, seq 3, (req -1)

uclass 17: display
- * dp@ff970000 @ 7be7d2c8, seq 0, (req -1)

uclass 21: firmware
- psci @ 7be810a8

uclass 22: i2c

- * 12c@ff650000 @ 7be562c8, seq 0, (req 0)
- i2c@ff140000 @ 7be7c838, seq -1, (req 1)
- i2c@ff150000 @ 7be7c890, seq -1, (req 3)
- i2c@ff160000 @ 7be7c8e8, seq -1, (req 4)
- i2c@ff660000 @ 7be7c9b0, seq -1, (req 2)

uclass 24: i2c_generic

uclass 34: mmc

- * dwmmc@ffOcO000 @ 7be54d10, seq 1, (req 1)
- * dwmmc@ffOfOO00 @ 7be54f78, seq 0, (req 0)
- dwmmc@f fOdEOEO @ 7be55c30

uclass 39: panel
- * edp-panel @ 7be80bd0, seq 0, (req -1)

uclass 40: backlight
- * backlight @ 7be81178, seq 0, (req -1)

uclass 77: key
- rockchip-key @ 7be811f0

2.7.3.3 panic cpufs &

U-Boot 2k R panicit R, RARFTEIH panichZIMICPUIKAS ., IR 5 Bl 17T DRI 24 A
CPURATIRH A, WT:

* Relocate offset = 000000003db55000

* ELR(PC) = 000000000025bd78
* LR = 000000000025def4
* SP = 0000000039d4a6b0
* ESR_EL2 = 0000000040732550
EC[31:26] == 001100, Exception from an MCRR or MRRC access

IL[25] == 0, 16-bit instruction trapped

* DAIF = 00000000000003c0O
D[9] == 1, DBG masked
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A[8] == 1, ABORT masked
I[7] == 1, IRQ masked
F[6] == 1, FIQ masked

* SPSR_EL2 = 0000000080000349
D[9] == 1, DBG masked
A[8] == 1, ABORT masked
I[7] == 0, IRQ not masked
F[6] == 1, FIQ masked
M[4] == 0, Exception taken from AArch64
M[3:0] == 1001, EL2h

* SCTLR_EL2 = 0000060030c51835
I[12] == 1, Icaches enabled
C[2] == 1, Dcache enabled
M[@] == 1, MMU enabled

* VBAR_EL2 = 000000003dd55800

* HCR_EL2 = 000000000800003a

* TTBRO_EL2 = 000000003fffOO06

X0 : 00000000ff300000 x1 : 0OOEEEEE54808028
X2 : 000000000000002f X3 : 00OOEEEETf160000
X4 : 0000000039d7fe80 x5 : 000000003de24ab0

X28: 0000000039d81lefd x29: 0OOOOOOO39d4a910

HAEC[31:26] 3t T 4 AIX kpanic R, IHAMNEREL T BT EIIRSE R, HPHESRENA: pc I sp
o TANGEE AL Gl il PARIBE IR, R T RACGRAT75 B 2% A [193.2.6 debughfiBan <

2.7.3.4 panic FEMER

% U-Boot & A panichiif i, ?ﬁiﬁ]i@ﬂuiﬁ%ﬁ%ﬁ%ﬁ*ﬁdumpﬂjﬂ%: HulER A ffcru, pmucru, grf,
pmugrf, ZAEREIXMNINRE, TEFTHE

CONFIG_ROCKCHIP_CRASH_DUMP

FTEME RZIBMTEcpulpanicfE B2 H, WIR:

* VBAR_EL2 = 000000003dd55800
* HCR_EL2 = 000000000800003a
* TTBRO_EL2 = 000000003ffFfOO00

X0 : 00000000ff300000 x1 : 0OOEEEEE54808028
X2 : 000000000000002f X3 : 0OOOEEEOTf160000

/ FEMHEFFAEdump:

rockchip, px30-cru:
ff2bo00O: 0©0000304b 00001441 OOOOOEE1 OOOOOEO7


af://n453

ff2bo010: 00007f00 OOOOOOOO OCEEEEEEE OEEEEOOO
ff2b0020: 00003053 00001441 OOEEEEE1 OEEOEOOO7

rockchip, px30-grf:

ff140000: 00002222 00002222 00002222 00001111
ff140010: (00000000 OOOOOOEO 00002200 OCOOOOO33
ff140020: 00000000 OOOOOOEO OOOOOEEO OCOOOO202

QUSRAREANEE 2 HUFTED, WIRE MBS, BT :

vim ./arch/arm/lib/interrupts_64.c
void show_regs(struct pt_regs *regs)

#ifdef CONFIG_ROCKCHIP_CRASH_DUMP
iomem_show_by compatible("-cru", 0, 0x400);
iomem_show_by compatible("-pmucru", 0, 0x400);
iomem_show_by_compatible("-grf", 0, 0x400);
iomem_show_by compatible("-pmugrf", 0, 0x400);
/* tobe add here ... */

#endif

}

2.7.3.5 hangf& & (relocatexJq)

AIHMEIRAIZMEEIU-Boot 5N &R hangiAg, SRHW=ZIch, H HRAEMERETEEHAE L, DA
XAEGL, FATTVRBER IR & 1 og KIEER B AR sl B ROE TAGHH TE L,

AN B FXFE N, FH P A] AFTFFCONFIG_ROCKCHIP_DEBUGGER, 15EU-Boot/331/a5sNIR A A
kernel, NI D& FE5sHZE Hahdump M aTHICPUBIIZIRAS, XH 7 N [F_EE4R IR PANICE B2 —HEruig K

>>> Rockchip Debugger:
* Relocate offset = 000000003db55000

* ELR(PC) =  000000000025bd78
* LR =  000000000025def4
* SP =  0000000039d4a6h0
* ESR_EL2 =  0000000040732550
<NULL> /7 FDJEhangfE, CPUARLAIREIRASIER, ATLAEC[31:26]A BRFH
JREA,

IL[25] == 0, 16-bit instruction trapped

* DAIF = 0000000000063 CO
D[9] == 1, DBG masked
A[8] == 1, ABORT masked
I[7] == 1, IRQ masked
F[6] == 1, FIQ masked

* SPSR_EL2

0000000080000349


af://n463

D[9] == 1, DBG masked
A[8] == 1, ABORT masked
I[7] == 0, IRQ not masked

—RAROUE, FEBGEIAMEIX N IHRESCH], 0 A EFTIT R AT,

2.7.3.6 [Ef:crekss:

EPFEFT R R Eimg Sk A TR TR EAIEFCRCIE, W FHE R R IR 5E 2 U-Boot AR N7 A& 7 A 525
PEIRIEE, ] DAFTHFCRCAER DT REFEA THAIA -

CONFIG_ROCKCHIP_CRC

FIHFEHIU-Bootid R fE R :

=Booting Rockchip format image=
kernel image CRC32 verify... okay. // kernel #&umY) (WIEREGMFTEDfaill ")
boot image CRC32 verify... okay. // boot EALY) (GNERARMNATENfaill )
kernel @ O0x02080000 (0x01249808)
ramdisk @ Ox0a200000 (O0x001e6650)
## Flattened Device Tree blob at 01f00000
Booting using the fdt blob at 0x1f00000
'reserved-memory' secure-memory@20000000: addr=20000000 size=10000000
Loading Ramdisk to 08019000, end 081ff650 ... OK
Loading Device Tree to 0000000008003000, end OOOOOOEOO8018c97 ... OK
Adding bank: start=0x00200000, size=0x08200000
Adding bank: start=0x0a200000, size=0xede00000

Starting kernel ...

FIH CRCAZES f5 U-Boot M /R BN RIS R K, At A—MAAE AR A 4T,  BRIABL BAZAT I,
2.7.3.7 }¥llog

AT a R E S ahimfean T
pre-loader => trust => U-Boot => kernel

5

AR B ZIBRHI5Etrusti5 1A (EMU-Bootd TENEm tHal RAEAYIE DL, HLRRAYRTRERAT RLE ek E B 5 [E 1A
[,

IEAS AT PAIE B trustd TEIE B INFO: Entry point address = 0x200000"#1"INF [0x0] TEE-
CORE:init_primary_helper:379: Next entry point address: 0x60000000" $&HH T U-BootfiafTHhl, XMk
HTEHRITELMER, SFARSY3.2.4 [FEFE R,

—REMEOLT, U-BootHyfEahtiik: 64fiF-& L2 MSDRAMImS2MIttsiEAL, 3267 F-& |2 MSDRAMIRw% 0kt
At

64N FE&trust:
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NOTICE: BL31: v1.3(debug):d98d16e
NOTICE: BL31: Built : 15:03:07, May 10 2018
NOTICE: BL31: Rockchip release version: vi1.1

INFO: GICv3 with legacy support detected. ARM GICV3 driver initialized in EL3
INFO: Using opteed sec cpu_context!
INFO: boot cpu mask: 0
INFO: plat_rockchip_pmu_init(1151): pd status 3e
INFO: BL31: Initializing runtime services
INFO: BL31: Initializing BL32
INFO: BL31: Preparing for EL3 exit to normal world
INFO: Entry point address = 0x200000 // U-BootHiilt
INFO: SPSR = 0x3c9
32fF-Btrust:

INF [0Xx0] TEE-CORE:init_primary_helper:378: Release version: 1.9

INF [Ox0] TEE-CORE:init_primary_helper:379: Next entry point address: 0x60000000 // U-
Boot ik

INF [O0x0] TEE-CORE:init_teecore:83: teecore inits done

2 .

183 U-Boot TFHLES — 1T 4T EME S [ P 106 B O A G PRI A2 5o A0 AT AR HORX A 0 B A9 A commit-id
7Eb34f08b (RiHI'g RHE) , RILUREIGHAEH,

U-Boot 2017.09-01730-gb34f08b (Jul 06 2018 - 17:47:52 +0800)

ML EmREDE, S RE R A I T dirty”, BRI G E R R R R AR AR IR IN S, T A s git
commitfg i G, X PEIFGRIFEREATEN, BRFRMERAIAZED34f08bIE S, 2RI LA A
AR, F ATCIRIR SIS i a0

U-Boot 2017.09-01730-gb34f08b-dirty (Jul 06 2018 - 17:35:04 +0800)

2.7.3.8 X EELE

AR ATRERIBEITH N pre-loader (—%loader) HNEE(Ff A AIIENL, HLEORRY AT REMEZ B (F A HkE KRS 77
FEME, .

SdmmcInit=0 1

StorageInit ok = 30370

tag:LOADER error,addr:0x2000

hdr 032c77e4 + 0x0:0x20534f54,0x20202020, 0x00000000, OXOEOO0000,

tag:LOADER error,addr:0x4000

hdr 032c77e4 +

0X0:0x00, 0x00, Ox00, 0x00, O0x00, 0X00, 0X00, O0X00, OX00, Ox00, 0XO0, O0X00, 0X00, 0X00, OX00, 0X00,

tag:LOADER error,addr:0x2800
hdr 032c77e4 + 0x0:0x20534f54,0x20202020, 0x00000000, OXOEOO0000,
tag:LOADER error,addr:0x4800
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BRI AT TR RESAERNE L ATHLAS A 2 XRIBE, SRS D XERN, HisikSs, BATTRT PoaEid a1 T4
H'part"m @ &E, BRESH7I 2IXK,

2.7.4 KR
2.7.4.1 maskrom/loaderkis Bix
1EU-BootF & AR B an SR HHINAE U-Booth EX sl S sl 2, 3 A1 THIIE I, IXIHBERYIE i -

1. ATReTeiz IR AlirecoveryfZ it NloadertR 5 X, XN AT DUEE i 21 THY 7 2 Aloaderka 5
2. nfReTCiE IR lrecoverydziit, iz HloaderRE#i, XN ] DA a2 171975 i Amaskrom B,
(BRI AR S AT, R .

ERFREN, FNEE AR, ESHBEARIZ.2.8 EE T A,

2.8 atagsf& Sl

21TfEkernel ZHIEHA : —Zloader, trust (bI31#itrust os) . U-Boot, JXLEFiEE A [A1H N R EHLE
—EE, FHFE- IR —IESHG, B TFatags LR R ILEFEHE, RikHAT#Hatagsi#iftE2s GER: H
LiBEU-Boot ik, IAafEi#sbkernel) . HEMEENEEERE: HOMNEE. Hah&&R28, bI31fltrust os
MINFEA R, ddriVB&ERS, BRSEE:

./arch/arm/include/asm/arch-rockchip/rk_atags.h
./arch/arm/mach-rockchip/rk_atags.c

2.9 )i Jprobe

RENHARIEEEZ, FTERREIRE ., BRIESEAR RS, X8 25 RS,
LHgmi

3.1 Hij I ER

3.1.1 rkbin @)%

rkbin e 3% fﬁﬂZTRockcmpTﬁﬁE’meXﬁE (trust Ioader%) Hiiﬂlli TRTAESE EHE—MITAEG
FE ., bini RIS : b 6 R A B A s

rkbin & FEEFREMU-Boot TIE{RFFFIF HFE R R, ENGIFENSIRIRAZIrkbintZE, 24fEU-Boot TEEHS T4 1#
I, ZmiEMAR S Mrkbinte EE RS MK HNbin X HFFTH T A, H&/G7EU-BoottR H & R4 Aitrust.img,
uboot.img, loader & ¢[E 1,

TR Frkbin 2 R .
3.1.2 gcc T Hi#
ERINE H g AR 2 gec-linaro-6.3. 1A, NEDT UMY Skgecdmidr Ral o

32/ %wi¥es: gcc-1linaro-6.3.1-2017.05-x86_64_arm-linux-gnueabihf
64f4mERR: gcc-linaro-6.3.1-2017.05-x86_64_aarch64-1linux-gnu

3.1.3 U-Boots %
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B\ U-Boot T2 B AL F I Znext-devsr 3% :

remotes/origin/next-dev

H-%& & 7 AMU-BoothE H % RiY./Makefile HARAIRRA (v2017-09) :

SPDX-License-Identifier: GPL-2.0+

VERSION = 2017
PATCHLEVEL = 09
SUBLEVEL =
EXTRAVERSION =
NAME =

3.1.4 % F-fidefconfig

Hul £ BEMHNS NS EERdefconfigtf RGN T (REEART, EFcommit:58d85a1) . K7 F&
IS T kernel dtbfI=2#F, XERE X5 Eboard_rIT B H I /Ekernel dtb, [KIHEEFRA K ZEHIRS %=
S (n: AN, HIR, ck. 2% o ST AR Fikernel dtbifidefconfig, MITCIEIEARMFER, HE2HEMRM

JE S E Fluboot.binffsize,

EEENR, WEREA R EERE A INE R E R, BUCRAFE T kernel dtbfydefconfig, 2 Fkernel
dtb, FIPAZE AR 9. U-Bootfilkernel DTBZ#
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Bh defconfig kernel dtb #¥

rv1108 evb-rv1108_defconfig N
rk1808 rk1808_defconfig Y
rk3128x rk3128x_defconfig Y
rk3128 evb-rk3128_defconfig N
rk3126 rk3126_defconfig Y
rk322x rk322x_defconfig Y
rk3288 rk3288_defconfig Y
rk3368 rk3368_defconfig Y
rk3328 rk3328_defconfig Y
rk3399 rk3399_defconfig Y
rk3399pro-npu rk3399pro-npu_defconfig Y
rk3308(aarch32) rk3308-aarch32_defconfig Y
rk3308(aarch32) evb-aarch32-rk3308_defconfig N
rk3308(aarch64) evb-rk3308_defconfig Y
px30 evb-px30_defconfig Y
rk3326 evb-rk3326_defconfig Y

3.2 EHLE
3.2.1 gcc T HiE g2

ERINMEHRockehipf2 i THAL: prebuilts, ERIEEMU-Boot TIEfRFFRIRH IR R, Hiffgcc-linaro-6.3.1hR
ENIE I e NS

../prebuilts/gcc/linux-x86/arm/gcc-linaro-6.3.1-2017.05-x86_64_arm-linux-gnueabihf/bin
../prebuilts/gcc/linux-x86/aarch64/gcc-linaro-6.3.1-2017.05-x86_64_aarch64-1inux-gnu/bin

QR AR EE G ARER 1R, W DUE I /make.sh L U A:

# debugffiff]
ADDR2LINE_ARM32=arm-linux-gnueabihf-addr2line
ADDR2LINE_ARM64=aarch64-1linux-gnu-addr2line

# debugffif]
OBJ_ARM32=arm-linux-gnueabihf-objdump
OBJ_ARM64=aarch64-1inux-gnu-objdump
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# GiEf
GCC_ARM32=arm-1linux-gnueabihf-
GCC_ARM64=aarch64-1inux-gnu-

TOOLCHAIN_ARM32=../prebuilts/gcc/linux-x86/arm/gcc-linaro-6.3.1-2017.05-x86_64_arm-linux-
ghueabihf/bin
TOOLCHAIN_ARM64=../prebuilts/gcc/linux-x86/aarch64/gcc-linaro-6.3.1-2017.05-
x86_64_aarch64-1linux-gnu/bin

3.2.2 menuconfig%##

U-Bootfllkernel—#£, BE&s<RiKbuildgmFELHI, FF4& & 0] DA make menuconfight FEH AT 5 el 5
ffifdmake savedefconfig RER 7L E K,

3.2.3 [EfFgmiz
SR

./make.sh --help

TSRO
./make.sh [board] ---- [board]&FKJFEZ: configs/[board]_defconfigxff,

1. B IR G

T332 864 &, WFREE — R EHHEHTEE defconfigit{T4m1%, MG Eboard], XAEA L RGHT
f.config, @R

./make.sh rk3399 ---- build for rk3399_defconfig

./make.sh evb-rk3399 ---- build for evb-rk3399_defconfig

./make.sh firefly-rk3288 ---- build for firefly-rk3288_defconfig
G e BUE IHR R -

Platform RK3399 is build OK, with new .config(make evb-rk3399 defconfig)

2. “IRYmE

3264 -5, WRAEMEHEHE M. configftfT —ixgmi%E, WIATFENE[board]FE, WR:
./make.sh

G SE AR TR -

Platform RK3399 is build OK, with exist .config

3.2.4 [EAE K


af://n635
af://n638
af://n665

1. Giseiln, RESTEAERMIEN: trust, uboot, loaderd, #BTEU-BootiREHFET:

./uboot.img
./trust.img
./rk3126_loader_v2.09.247.bin

REPHT R RERTRME R, MITERRTDURTE ST &L AR 46 — BEH Al 0TSRRI BR 2 8B INIS

uboot.img#T 4 R:

load addr is 0x60000000! // U-BootHiaf Tt S PHEMTEFT Sk (E
SNEES

pack input rockdev/rk3126/out/u-boot.bin

pack file size: 478737

crc = 0x840f163c

uboot version: v2017.12 Dec 11 2017

pack uboot.img success!

pack uboot okay! Input: rockdev/rk3126/out/u-boot.bin

loaderFTfiER:

out:rk3126_loader_v2.09.247.bin

fix opt:rk3126_loader_v2.09.247.bin

merge success(rk3126_loader_v2.09.247.bin)

pack loader okay! Input: /home/guest/project/rkbin/RKBOOT/RK3126MINIALL.ini

trust.img#T fiER:

load addr is 0x68400000! // trustisfTHil PO MEFTRSLE R R
pack file size: 602104

crc = 0x9c178803

trustos version: Trust os

pack ./trust.img success!

trust.img with ta is ready

pack trust okay! Input: /home/guest/project/rkbin/RKTRUST/RK3126T0S.1ini

FRE: YPfTmake clean/mrproper/distcleanfiff {5, Makefile X BRIAIEG IR EL %EJZEI’JEPIEHX#%B%JK?, Hrp
BFEbIn X, [ NloaderEHFIMEUZ bin, BRIt HeFEI MR, AP RS : AEHES )
[).bin X1 {EU-Boot IR H 3¢ R,

3.2.5 pack#iihai4
g
./make.sh [loader |loader-all|uboot|trust]

A0SR P AN AB A O A R ) IR BT 3 24 U-Boot TAE, U AT DAJE It e By i 2 i/ [ A T 2R T 0
(H.config BB A ER) - WF:
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./make.sh trust --- HiTfitrust.img

./make.sh loader --- HiTHlloader bin
./make.sh loader-all --- FTHFTEXRM1loader bin
./make.sh uboot --- H¥Tfluboot.img

loader-all: 141 EE A loader

FUSEE FoTR2AEEEs51S, Rt ERRNloaderii {732 F;: (Fbansz#sspi nor flash...) . ERINGRIE
U-Boothf R i — M ERIAloader GER T RERD ML) , AFTHARIX LR loader, WIHRTFZEATIE,
154 " loader-all"a 4>

Blanrk3399°F- & #1752 " " loader-all" 5 4E Ak :

./rk3399_loader_vi1.12.112.bin // F¥¥emmc, nandfiEkilloader, IR AED = HIEAT R
./rk3399_loader_spinor_vi1.12.114.bin // XFfspi nor flashfloader

3.2.6 debugifiBhi %
[ERC4: P
./make.sh [elf |map|sym|addr]

N T I RIHEIRATTE, A5G — LBl an @ PORF TT — 200 (H.config BIREUE (B E) o 4I'F:

./make.sh elf - - RiCHw, ERINER -DSEL

./make.sh elf-S --- RiCHw, fEH-SsZE

./make.sh elf-d --- RICHR, HH-d35

./make.sh map --- #T#fu-boot.map

./make.sh sym --- §IFfu-boot.sym

./make.sh <addr> - - - TZEaddrXf AR EA A RS A B
addrii ¥ :

i3 add <> AT DAFT [ kS R ) R R R BRI RS A -

guest@ubuntu:~/u-boot$ ./make.sh 000000000024fblc

000000000024fb1c 1 F .text 000000000000004c spi_child _pre_probe
/home/guest/u-boot/drivers/spi/spi-uclass.c:153

GRERRTCRE, NWIAZA TSR

guest@ubuntu:~/u-boot$ ./make.sh 000000000024fblc
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ERIRIA] DUZelfloption], filan: “elf-d”. “elf-D". “elf-S"%, [option]&# KM objdumpIZEL, WA
[option], Bl“elf”, WISERINEA“-D1EANSE, WRANEEoption] EMILESELATIE, BT DAMITUN R an SIREFEE
B

./make.sh elf-H  ----- RILIwSE M nelpfs S5 R
3.2.7 iR BE

*%Fmake clean/mrproper/distclean:

1. make clean:
Delete most generated files Leave enough to build external modules
2. make mrproper:
Delete the current configuration, and all generated files
3. make distclean:
Remove editor backup files, patch leftover files and the like Directories & files
removed with 'make clean

THEFRIRE : distclean > mrproper > clean,

s
UPD include/config/uboot.release
Using .. as source for U-Boot
. 1s not clean, please run 'make mrproper'
in the '..' directory.
CHK include/generated/version_autogenerated.h
UPD include/generated/version_autogenerated.h

make[1]: *** [prepare3] Error 1
make[1]: *** Waiting for unfinished jobs....
HOSTLD scripts/dtc/dtc
make[1]: Leaving directory °/home/guest/uboot-nextdev/u-boot/rockdev'
make: *** [sub-make] Error 2

i ERSIFEIREE R, —RRENRE T RIEmLAE R, SEHTIHE R Z AR E S LEMakefile X g A
AT ONTEITHINT, HFRZEZRIRER, #iTmake mrproper BIA],
562 -

make[2]: *** [silentoldconfig] Error 1

make[1]: *** [silentoldconfig] Error 2

make: *** No rule to make target “include/config/auto.conf', needed by “include/
config/kernel.release'. Stop.

M ERHREREER, —BREANRIEN TEREATHSFERN, #Idmake mrpropersidistclean] PAEGL,
3.2.8 EHT.H
3.281 T H

Windowsk5 T Bk A4 2 v2. 5 iRAS 8 DAL (7505 P S R A ;
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3.2.8.2 loaderki5 Bizk

TR ER, TEREEUSBRUTENL ML " &+ Bl EE Aloaderkt 573K
3.2.8.3 ML TTHEARET IR

fEU-Bootin 21T I

1. B "rbrom"a] PUE A maskrombE 5 #E3;
2. fii N"rockusb 0 mmc 0" BA# Aloaderk# 51 (WATHEZ "rknand", BURT YRTFEHERE) ;

3.2.9 /X3

1. HAU-Boot3Z##RK parameter 7 X #FIGPTH X #;

2. WS N Y AT 73 X R E 5 A —Fh o3 X R MINand L2 AU B E - EHTRE ; EMMCHLER AT PASC
R XK

3. GPTHIRK parameter3 X R B R iES% kS (Rockchip-Parameter-File-Format-Version1.4.md)
FIASIN7.1 23X 7,

4. cachebLil
R AT A5 B cache B B AR U-Boo i BRI RE L1,

4.1 dcachefllicachelJF%

e CONFIG_SYS_ICACHE_OFF: WHE X, W|ZiHicachelag; &NFTH-
e CONFIG_SYS_DCACHE_OFF: @ X, W|>kifldcacheIigE; &MFTFH,

H#iRockchip#BERIAHRE T icachefIdcachelfE,
4.2 dcache 5%

e CONFIG_SYS_ARM_CACHE_WRITETHROUGH: @5 X, NIECLE N dcache writethrouchf#z;
e CONFIG_SYS_ARM_CACHE_WRITEALLOC: @n%&E X, MK E A dcache writeallocsiz;
o (R EFRHANZZERANE, WERIANdcache writeback #%5;

HifiRockchip#BERIAIEEEdcache writebacki&z,

4.3 icache/dcachelEH L
icache F# 3 :

void icache_enable (void);
void icache_disable (void);
void invalidate_icache_all(void);

dcache 1 I :
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void dcache_disable (void);

void enable_caches(void);

void flush_cache(unsigned long, unsigned long);

void flush_dcache_all(void);

void flush_dcache_range(unsigned long start, unsigned long stop);

void invalidate_dcache_range(unsigned long start, unsigned long stop);
void invalidate_dcache_all(void);

5. IKEh 2 F5

Hii 5

U-Bootffi I DMIEZE L E T A RIRE MRS, Eflkernelfidevice-driverfEIAEH KL, HEE —HFEETEN
&, kernelfEWIta LN 2 HinitcalIAILE B shit & & & driveriftfTprobe, {HZ2U-BootHH & A IXFEHIHLH]
H1Tprobe, U-BootHEAEZH probel NXAIE, 2670 H P 48 FAH N FREZREZ I TR, MESpyEz0an
:

./include/dm/uclass.h

int uclass_get_device(enum uclass_id id, int index, struct udevice **devp);

int uclass_get_device_by name(enum uclass_id id, const char *name,

int uclass_get_device_by seq(enum uclass_id id, int seq, struct udevice **devp);

int uclass_get_device_by_ of_offset(enum uclass_id id, int node, struct udevice **devp);
int uclass_get_device_by_ofnode(enum uclass_id id, ofnode node, struct udevice **devp);
int uclass_get_device_by phandle_id(enum uclass_id id, int phandle_id, struct udevice
**devp);

int uclass_get_device_by_phandle(enum uclass_id id, struct udevice *parent, struct
udevice **devp);

int uclass_get_device_by _driver(enum uclass_id id, const struct driver *drv, struct
udevice **devp);

int uclass_get_device_tail(struct udevice *dev, int ret, struct udevice **devp);

5.1 HhirIkah

5.1.1 HEZR3ZH§

FRITIIRET T, U-BootHEZRBRINIRA LGS RIBHISHE, BRI Sl T —ERWHESALHIR SR e #h e
(ZHGICv2v3) o BRI S, SEMEIREELEES:

e U-Boot7 FLRARIS cpuith AMRINFEIRIRARTK, e rh i 1T IELE ;
e CONFIG_ROCKCHIP_DEBUGGERX N FrAR z) = fef FH 21| H bt ;

PR :

./drivers/irq/irq-gpio-switch.c
./drivers/irq/irq-gpio.c
./drivers/irq/irq-generic.c
./drivers/irq/irq-gic.c
./include/irq-generic.h
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5.1.2 &80
1. FFRCPUA T

void enable_interrupts(void);
int disable_interrupts(void);

2. HiIRQ
H i S F:53%75 s gpio &0 ot B firg
1: & A brifigpiotEZeistruct gpio_desc&itfh :

int gpio_to_irqg(struct gpio_desc *gpio);

*WTTER DSt s EVECEE R, RS, W,

Rip=V(ER B
battery {
compatible = "battery,rk817";
ééiéééfgpio = <&gpio2 7 GPIO_ACTIVE_LOW>;
v
ARBSIEH -

struct gpio_desc *dc_det;
int ret, irgq;

ret = gpio_request_by_name_nodev(dev_ofnode(dev),

GPIOD_IS_IN);

if (!'ret) {
irq = gpio_to_irq(dc_det);
irg_install_handler(irq, ...);
irq_set_irq_type(irq, IRQ_TYPE_EDGE_FALLING);
irg_handler_enable(irq);

%2: {4 Agpio phandlefilpin

int phandle_gpio_to_irq(u32 gpio_phandle, u32 pin);

#: ./drivers/input/rk8xx_pwrkey.c

*HTTIER DB dt sEECEE R, HURTE, W

TEIAH: AR rk81 7RIS [IIGPIO0_A7HIME B :

"dc_det_gpio", 0, dc_det,

&
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rk817: pmic@20 {
compatible = "rockchip, rk817";
reg = <0x20>;
interrupt-parent = <&gpio0>; // "gpio@": phandle, #& T gpio®is;
interrupts = <7 IRQ _TYPE_LEVEL_LOW>; /7 "7": pinfl;

By

(YRR

u32 interrupt[2], phandle;
int irq, ret;

phandle = dev_read_u32_default(dev->parent, "interrupt-parent", -1);
if (phandle < 0) {
printf("failed get 'interrupt-parent', ret=%d\n", phandle);
return phandle;

ret = dev_read_u32_array(dev->parent, "interrupts", interrupt, 2);
if (ret) {

printf("failed get 'interrupt', ret=%d\n", ret);

return ret;

irg = phandle_gpio_to_irq(phandle, interrupt[0]);
irg_install _handler(irq, pwrkey_irqg_handler, dev);
irq_set_irq_type(irqg, IRQ_TYPE_EDGE_FALLING);
irg_handler_enable(irq);

i£3: SHlEE GPIOS

int hard_gpio_to_irq(unsigned gpio);

* W75 IREREGITEE gpiofTiiE, £ AR gpioLlEIERockehip kI Z KA IIA T, ARG, HERDH,

FRRSEH] . W R AT GPIO0_AOH I FH kT :

int gpio0@_a®, irq;

gpio = RK_IRQ_GPIO(RK_GPIOO, RK_PAG);
irq = hard_gpio_to_irq(gpio0_a0);
irq_install_handler(irqg, ...);
irg_handler_enable(irq);

3. fdifiE/ M/ Ehandler



void irqg_install handler(int irq, interrupt_handler_t *handler, void *data);
void irqg_free_handler(int irq);

int irg_handler_enable(int irq);

int irg_handler_disable(int irq);

int irg_set_irq_type(int irqg, unsigned int type);

5.2 CLOCKHKXz))

5.2.1 HEA ¥
CLKAFE AR Zclk-uclassyid FAMESE, M3 O HuclassHEZRTE i,

1. probedr Zrkelk_init O ATRAREFR/PLL. CPU, BSESEMA, 7] T SPLIBHR sl iE AL,

./drivers/clk/rockchip/clk_rk3399.c

static void rkclk_init(struct rk3399 cru *cru)

{
rk3399_configure_cpu(cru, APLL_600_MHZ, CPU_CLUSTER_LITTLE);

/* configure perihp aclk, hclk, pclk */
aclk_div = DIV_ROUND_UP(GPLL_HZ, PERIHP_ACLK_HZ) - 1;

hclk_div = PERIHP_ACLK_HZ / PERIHP_HCLK_HZ - 1;
assert((hclk_div + 1) * PERIHP_HCLK_HZ ==
PERIHP_ACLK_HZ && (hclk_div <= 0x3));

pclk_div = PERIHP_ACLK_HZ / PERIHP_PCLK_HZ - 1;
assert((pclk_div + 1) * PERIHP_PCLK HZ ==
PERIHP_ACLK_HZ && (pclk_div <= 0x7));

rk_clrsetreg(&cru->clksel con[14],
PCLK_PERIHP_DIV_CON_MASK | HCLK_PERIHP_DIV_CON_MASK |
ACLK_PERIHP_PLL_SEL_MASK | ACLK_PERIHP_DIV_CON_MASK,
pclk_div << PCLK_PERIHP_DIV_CON_SHIFT |
hclk_div << HCLK_PERIHP_DIV_CON_SHIFT |
ACLK_PERIHP_PLL_SEL_GPLL << ACLK_PERIHP_PLL_SEL_SHIFT |
aclk_div << ACLK_PERIHP_DIV_CON_SHIFT);

rkclk_set_pll(&cru->gpll_con[0], &gpll_init_cfg);

2. prober i iclk_set_defaultsf@trcru i sk Bassigned-clock F51%,

./drivers/clk/rockchip/clk_px30.c

ret = clk_set_defaults(dev);
if (ret)
debug("%s clk_set_defaults failed %d\n", _ func__, ret);
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./arch/armé4/boot/dts/rockchip/px30.dtsi

assigned-clocks =
<&pmucru PLL_GPLL>, <&pmucru PCLK_PMU_PRE>,
<&pmucru SCLK_WIFI_PMU>, <&cru ARMCLK>,
<&cru ACLK_BUS_PRE>, <&cru ACLK_PERI_PRE>,
<&cru HCLK_BUS_PRE>, <&cru HCLK_PERI_PRE>,
<&cru PCLK_BUS_PRE>, <&cru SCLK_GPU>;
assigned-clock-rates =
<1200000000>, <100000000>,
<26000000>, <600000000>,
<200000000>, <200000000>,
<150000000>, <150000000>,
<100000000>, <200000000>;

3. CPUSTUT AL

CPUMIR L E R LAEA FiRhH21%E, HERETERERGE, WRA, FIREMR 2 EmE, W
JE AT DUE IS X B ¥ regulator 19 s R IB fliregulator-init-microvolt=<..>f&E ] AL FLE,

./arch/armé4/boot/dts/rockchip/px30-evb-ddr4-v10.dts

Y

HEZRACAY «
./drivers/clk/clk-uclass.c
EE VIR

./drivers/clk/rockchip/clk_rkxxx.c
./drivers/clk/rockchip/clk_pll.c

KA T-drivers/clk/rockchip B3, SRS A — 29385, clk_pll.c2 AR,
5.2.2 RN

1. clk #1011
fF F clk-opseEaE itk O, AR HEHANED:


af://n888

ulong (*get_rate)(struct clk *clk);

ulong (*set_rate)(struct clk *clk, ulong rate);

int (*get_phase)(struct clk *clk);

int (*set_phase)(struct clk *clk, int degrees);

int (*set_parent)(struct clk *clk, struct clk *parent);

PREAV T HER ]|

ret = clk_get_by_name(crtc_state->dev, "dclk vop", &dclk);

B

/* clocks = <&cru ACLK_VOPB>, <&cru DCLK_VOPB>, <&cru HCLK_VOPB>; */
ret = clk_get_by index(rtc_state->dev, 1, &dclk)

if (!ret)
ret = clk_set_rate(&dclk, mode->clock * 1000);

if (IS_ERR_VALUE(ret)) {
printf("%s: Failed to set dclk: ret=%d\n", _ func__, ret);
return ret;

3. clk init
B = A5 X SLBER N Fhinit:

o IXzhprobelt &I A rkelk_init)RRECPLL, CPURIEFBUSH THIMAL, RN ESCH A,

o {Hfclk_set_defaults (dev) , f@bTNZcrutisidifassigned-clocks EFIGAR, 4 EXERHIA; H
HIER T cruti A& fi#frassigned-clocks IEWIIEMAR, XAEVOPHIGMACH S MNLDIREH TR 5 E I
PARENTIZE, oL A &K AN ST It DhREE B AT,

o HAMZFHIIHILZE, MeMMC, 12CHES HIRFHIAILA 8 clk_get_by_indel()8k#& clk_get_by_name()
IREXCIKAIAR, 2R 5 TE F clk_set_rate()HAT1% &,

4. clk dump

fEclks_dumpZH R ANARFTENH AT EREYID,  28JEfEsoc_clk_dump(RREETEN, HATBUAZITEIPLL, CPU,
RESER, QIR AR AN B BTN,

B U-Boot IRt T EE IR clockdX s, A 12 MLEENSoCoe24 1 clockdRkZ), At AN SLpTig ks, Faamdehf
INclockIX B BB B HN T,
5.3 GPIOUKzh

5.3.1 HEZ22 Ff
GPIOfE A2 gpio-uclassiiBFIMESE, AHEH M HuclassHEZRRME, HEZE B FEGPIOMIRR DS I (A 2

struct gpio_desc, XML ideviceMFFE, Fr AUTRAZEIRIERE Mgpio, NIWAMEAS X M Hdevicei
B,

REZRARHS :
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./include/asm-generic/gpio.h
./drivers/gpio/gpio-uclass.c

RS :
./drivers/gpio/rk_gpio.c

5.3.2 HI&EE

1. gpioHif (Wl4ifkstruct gpio_desc)

int gpio_request_by name(struct udevice *dev, const char *1list_name,
int index, struct gpio_desc *desc, int flags);

int gpio_request_by name_nodev(ofnode node, const char *list _name, int index,

struct gpio_desc *desc, int flags);
int gpio_request_list_by_name(struct udevice *dev, const char *1list_name,

struct gpio_desc *desc_list, int max_count, int flags);
int gpio_request_list_by_name_nodev(ofnode node, const char *list_name,

struct gpio_desc *desc_list, int max_count, int

flags);
int dm_gpio_free(struct udevice *dev, struct gpio_desc *desc)

IRR BRI HRVERZ N T ML ARIdevice HAREON M Hgpio  (BI#I4E kstruct gpio_desc&5taik)

2. gpio input/out

int dm_gpio_set_dir_flags(struct gpio_desc *desc, ulong flags);

Hrrflags: GPIOD_IS_OUT: #itifs{; GPIOD_IS_IN: i AMi=;
3. gpio set/get

int dm_gpio_get_value(const struct gpio_desc *desc)
int dm_gpio_set_value(const struct gpio_desc *desc, int value)

KT IR :

dm_gpio_get_value() AR [EEFIdts A E M H BN (GPIO_ACTIVE_LOW/HIGH) HXHR, HAFR R YRI5
BHIFESEE, mEFRneEnie T, EHP1FRREME T, 0FREEMAE, Flal: gpios = <&gpio 0
GPIO_ACTIVE_LOW>, GNSRIEES 5 [FAIFESE MR, WIBKEOREI; AR ESES RS, RECREIHE RO,

4. AR

struct gpio_desc *gpio;
int value;

gpio_request_by_name(dev, "gpios", 0, gpio, GPIOD_IS_OUT); // Hiifigpio
dm_gpio_set_value(gpio, enable); // W Egpiokit HAF
dm_gpio_set_dir_flags(gpio, GPIOD_IS_IN); // WEgpioNiA
value = dm_gpio_get_value(gpio); // EEgpioH


af://n939

5.4 Pinctrl

5.4.1 HEZR37FF

pinctrizZE)Zpinctri-classiyi@EFAMESR, MO HuclassHEZRSEML, (HH /7% Rkernel28 8L, JEIT dts EHi¥pinctrl
T REEE

HEZRARHS :

./drivers/pinctrl/pinctrl-uclass.c
./include/dm/pinctrl.h

PR :
./drivers/pinctrl/pinctrl-rockchip.c

5.4.2 f&i 0

int pinctrl_select_state(struct udevice *dev, const char *statename) // WERES
int pinctrl_get_gpio_mux(struct udevice *dev, int banknum, int index) // ZKBURES

—RIEOLS, AP IR RFEERE N IR TS IShRERI U, (@ AR 2 fEdeviceifTprobelf % & "default"ik
SRR R, TXER > B4 RIUERIEK D probet HN5ER, HF AR,

5.5. 12C3Kzh

5.5.1 HEZR3Z FF

12CERZi2c-uclassHIEAMEZR, FHXEZ O HuclassHEZRIR (It i2cFIHESCEE O Jifkidevice, [RIZRFRIPNZR
REPR—FE, FFEAEdtsBIE TIREHEREEI2c bus T2 R, i2AEZRTEFIIAL I IHESHIX edevicefENi2c slavedl
ANHCHEHEA,

HEZRACAY
./drivers/i2c/i2c-uclass.c
XS -

./drivers/i2c/rk_i2c.c

5.5.2 tH¢H: 0

int dm_i2c_reg_read(struct udevice *dev, uint offset)
int dm_i2c_reg_write(struct udevice *dev, uint offset, unsigned int val);

5.6 /R E)
5.6.1 HEZR3ZH§
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Rockchip U-Boot H i £ 1 B~ I HERGB, LVDS, EDP, MIPIFIHDMI, ARIELMMIACVBS, DPEE R
RS HE, U-Boot R E F i fR1ETEkernelfR H 3% FHlogo.bmp, Fllogo_kernel.omp—it2fT i
resource.imgH, B ZK:

1. 8bitak# 24bit BMPHE X E f;
2. logo.bmp#llogo_kernel.ompli & F 3 #ER K /h—2K;

3. AT rk312x/px30/rk33081X i T-vop lite MRS, HITVOPASHF 5, M24bitlIBMPE F 2%
171, B AU GBS R E R 7y s, TETEPCIRR AT B iy 75 Al B 5

REZRARAY :

drivers/video/drm/rockchip_display.c
drivers/video/drm/rockchip_display.h

B4

vop:
drivers/video/drm/rockchip_crtc.c
drivers/video/drm/rockchip_crtc.h
drivers/video/drm/rockchip_vop.c
drivers/video/drm/rockchip_vop.h
drivers/video/drm/rockchip_vop_reg.c
drivers/video/drm/rockchip_vop_reg.h

rgb:
drivers/video/drm/rockchip_rgb.c
drivers/video/drm/rockchip_rgb.h

lvds:
drivers/video/drm/rockchip_1lvds.c
drivers/video/drm/rockchip_lvds.h

mipi:
drivers/video/drm/rockchip_mipi_dsi.c
drivers/video/drm/rockchip_mipi_dsi.h
drivers/video/drm/rockchip-inno-mipi-dphy.c

edp:
drivers/video/drm/rockchip_analogix_dp.c
drivers/video/drm/rockchip_analogix_dp.h
drivers/video/drm/rockchip_analogix_dp_reg.c
drivers/video/drm/rockchip_analogix_dp_reg.h

hdmi:
drivers/video/drm/dw_hdmi.c
drivers/video/drm/dw_hdmi.h
drivers/video/drm/rockchip_dw_hdmi.c
drivers/video/drm/rockchip_dw_hdmi.h

panel:
drivers/video/drm/rockchip_panel.c
drivers/video/drm/rockchip_panel.h
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5.6.2 HI&#E

1.

i RU-Boot logo#fikernel logo:

void rockchip_show_logo(void);

2. BntEERbmpE Fr, HETEZA TR Elogo) Eon:

void rockchip_show_bmp(const char *bmp);

3. K U-BootH e i) — L8 Bilid dtb X &4 N, fifhkernel logofy R/, HMEAIRE S, creckm it
Fr UGS G E, ASRIESIABCSHE A R B ACE,

rockchip_display_fixup(void *blob);

5.6.3 DTS/ &

reserved-memory {

#address-cells = <2>;
#size-cells = <2>;
ranges;

drm_logo: drm-logo@00000000 {

reg = <0x0 Ox0 Ox0 0x0>; //WiMbufferfTkernel logof1Fi, HEARHIHEAIA/NEU-

//
//
//
//
//
//

ffifku-Boot logolERINAE

f§U-Boot logo T RMIEH

feEkernel logofE/RAIE A

center: EHE R, fullscreen: &FIER
center: EHE R, fullscreen: &I
W BEEg, vopb->edp->panel

compatible = "rockchip,drm-logo";
Boot & fBK
3
+
&route-edp {
status = "okay";
logo,uboot = "logo.bmp";
logo, kernel = "logo_kernel.bmp";
logo, mode = "center";
charge_logo,mode = "center";
connect = <&vopb_out_edp>;
}
&edp {
status = "okay"; //fffEedp
}
&vopb {
status = "okay"; //f#fEvopb
3
&panel {

"simple-panel";

status = "okay";
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disp_timings: display-timings {
native-mode = <&timing0>;
timing@: timing0 {

LY
be
he

5.6.4 defconfigfit &

H AR T RK3308 2 A HAth - 5 U-BootHdefconfig EAERIN S R, R EAEdtsHeRe ToAH (5 AT B 47 Rl
A, RK33087% &3 /5 alid 5 — LR K BUA SR 2R, fF 2 Edefconfigh I MERK:

--- a/configs/evb-rk3308_defconfig

+++ b/configs/evb-rk3308_defconfig

@@ -4,7 +4,6 @@ CONFIG_SYS_MALLOC_F_LEN=0x2000
CONFIG_ROCKCHIP_RK3308=y
CONFIG_ROCKCHIP_SPL_RESERVE_IRAM=0X0
CONFIG_RKIMG_BOOTLOADER=Y

-# CONFIG_USING_KERNEL_DTB is not set
CONFIG_TARGET_EVB_RK3308=y
CONFIG_DEFAULT_DEVICE_TREE="rk3308-evb"
CONFIG_DEBUG_UART=y

@@ -55,6 +54,11 @@ CONFIG_USB_GADGET_DOWNLOAD=y
CONFIG_G_DNL_MANUFACTURER="Rockchip"
CONFIG_G_DNL_VENDOR_NUM=0x2207
CONFIG_G_DNL_PRODUCT_NUM=0x330d
+CONFIG_DM_VIDEO=y

+CONFIG_DISPLAY=y
+CONFIG_DRM_ROCKCHIP=y
+CONFIG_DRM_ROCKCHIP_RGB=y
+CONFIG_LCD=y

CONFIG_USE_TINY_PRINTF=y
CONFIG_SPL_TINY_MEMSET=y
CONFIG_ERRNO_STR=y

KFupstream defconfighit &1 A :

upstreamEF T —Erockchip U-Boot B/rakaf), H i 2 HFRK3288FIRK3399M MFE- &, IKBNUASTE:
./drivers/video/rockchip/

QBB X B IX 5h A AFT AL B CONFIG_VIDEO_ROCKCHIP[RIf} 5% #ICONFIG_DRM_ROCKCHIP, FIFATH i
SDK{EHI B RIKEIXf L, fa&ERLEA:

1. SRR B B 1 B 22

2. HDMI, DP% /R4 1R DURAE AT P S i F i o0 e, I HRROR, BoRacR A RUR S,

3. U-Boot logor] AV 1d J# Ellkernel logo HEIRGTEK ;

5.7 PMIC/RegulatorjXz)j
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5.7.1 HEZR3ZH§

PMIC/regulatordkaE R 2R pmic-uclass. regulator-uclassfiEFAMEZR, H i< IPMIC:
RK805/RK808/RK809/RK816/RK817/RK818,

HEZRARHY :

./drivers/power/pmic/pmic-uclass.c
./drivers/power/regulator/regulator-uclass.c

%734 i

./drivers/power/pmic/rk8xx.c
./drivers/power/regulator/rk8xx.c

5.7.2 %z

1. kHtregulator

int regulator_get_by platname(const char *platname, struct udevice **devp);

platname: dtsHregulator i s B “regulator-name g€, HlWl: vdd_arm. vdd_logic%;
devp: f&Mivdd_arm, vdd_logicXf [ {regulator device;

2. JF1Xregulator

int regulator_get_enable(struct udevice *dev);
int regulator_set_enable(struct udevice *dev, bool enable);
int regulator_set_suspend_enable(struct udevice *dev, bool enable);

3. B Hregulatorii/i

int regulator_get_value(struct udevice *dev);
int regulator_set_value(struct udevice *dev, int uV);
int regulator_set_suspend_value(struct udevice *dev, int uV);

5.7.3 #IaH L L&

Buck1/275 4 F N 7 2 TR, Klitregulator i /i I B R "regulator-min-microvolt"f1"regulator-min-

microvolt"—fASMHE, XEELERIALregulatorfIN Emt R 2 FHPMICHIERIA LR, AR EHRIE,

LRI E R GA RIS, AT DU "regulator-init-microvolt"f&E, —M&TEU-Bootl Bl fTCPUSRMIN < H
Fl, AR

regulator-min-microvolt = <900000>
regulator-max-microvolt = <1500000>
regulator-init-microvolt = <1100000>// FIAEILHERLE N1, 1v

5.7.4 debug/jik
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Jiik1: regulator®l 4G Ll B
ARG EsregulatorfIRIGaL A B, R

./arch/arm/mach-rockchip/board.c
--> board_init
--> regulators_enable_boot_on(false);

2 _IRRY false" B "true " BIATFTEN & Fregulator LB, 41T :
UBoot-nextdev-probe-regulator-list
A i -

1. 61" A AR IR, FRREAHEdts B 1B 1

#define ENODATA 61 /* No data available */

2." (ret:-38) "X RWAVEHRNGE, FoRIAE KIS R A [E] R ;

#define ENOSYS 38 /* Invalid system call number */,
3. WA BB S R NER S SCRRER], A E B P B AR,

static void regulator_show(struct udevice *dev, int ret)

7iik2: regulator®)itftse G
U-Boot @447 R, i "regulator"@i¥, KN4 :

cmd/regulator.c

3)

GRS

=> regulator
regulator - uclass operations

Usage:

regulator list - list UCLASS regulator devices
regulator dev [regulator-name] - show/[set] operating regulator device
regulator info - print constraints info

regulator status [-a] - print operating status [for all]
regulator value [val] [-f] - print/[set] voltage value [uV] (force)
regulator current [val] - print/[set] current value [uA]
regulator mode [id] - print/[set] operating mode id
regulator enable - enable the regulator output

regulator disable - disable the regulator output

i43: regulator@liifbseia (KFTA2)

U-Boot&# @417 R i "rktest regulator"mi?>, BEAAS#11. rktestillilfiF,




5.8 FEHLIKE)

5.8.1 HEZRZFF

FEEINRET I, U-BootHERINKE LS B, HILIAMIE S 7 —E4IEZRARR, BEisHEEIT T
HEE Y. TS E T RK809/RK816/RK817/RK818,

FL i THHEZRACRY :
./drivers/power/fuel_gauge/fuel _gauge_uclass.c
HLRTHIRE)
./drivers/power/fuel_gauge/fg_rk818.c
./drivers/power/fuel _gauge/fg _rk817.c // rk809&EH

./drivers/power/fuel _gauge/fg _rk816.c

FEHUHEZRACHY :
./drivers/power/charge-display-uclass.c

FeHLAl ) :
./drivers/power/charge_animation.c

charge_animation.c;2 B 1E BRI SR FRIRAERIR SN, IXBh RISV EET BIRPHEE, SRS, Kt
g O NRIIFREIRIRSE, 1B

charge-display-uclass.c
-> charge_animation.c
-> fuel_gauge_uclass.c
->fg_rk818.c/fg_rk817.c

5.8.2 B TR

7B R ZE T Wifresource.img A REFGE LIRS IREOT H PR, HIFNINBOANRSATHFTRE R, iHZER
HPEHEIX L 4T fittresource.img,

A
Tm4:
./pack_resource.sh <input resource.img>

XA BRIA S /tools/images/ H s BV IE A (E Ay se LR 4T flresource.img, #iresource.img & 2E BiiAE U-
BoottRER T, HEHINEERE XM resource.img,

W RITENEERER
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./pack_resource.sh /home/guest/3399/kernel/resource.img

Pack ./tools/images/ & /home/guest/3399/kernel/resource.img to resource.img ...
Unpacking old image(/home/guest/3399/kernel/resource.img):

rk-kernel.dtb logo.bmp logo_kernel.bmp

Pack to resource.img successed!

Packed resources:

rk-kernel.dtb battery_ 1.bmp battery_ 2.bmp battery_3.bmp battery_ 4.bmp battery_5.bmp
battery_fail.bmp logo.bmp logo_kernel.bmp battery_0.bmp

resource.img is packed ready

5.8.3 DTS{lifiE s L

BOANHEAERE T1%I88), @I fEdts N3 BfEREcharge-animation™y s RIVA] i 6E 78 AN A T fE.

charge-animation {

compatible = "rockchip, uboot-charge";

status = "okay";

rockchip, uboot-charge-on = <0>; // JEETEU-Boot TR

rockchip, android-charge-on = <1>; // RE{EAndroidiHE TIEHL

rockchip, uboot-exit-charge-level = <5>; // U-BootFeHil, SV AR E
rockchip, uboot-exit-charge-voltage = <3650>; // U-Boot7cHil, RIFTFHIMRIKEE
rockchip, screen-on-voltage = <3400>; // U-BootsiHl, AVFriRFRIRIKHEE

rockchip, uboot-low-power-voltage = <3350>; // U-Boot Jua&Fam il A\ 78 AR N B AR ER,

JA

rockchip, system-suspend = <1>; /7 RFEREt rus tI TR REREL

rockchip,auto-off-screen-interval = <20>; // SN EENKBE, BARD, (WREE
A EEE, MIBRIAL5S)

rockchip, auto-wakeup-interval = <10>; // PRIR EBNMREEIN ], BAAIFD, (ANSRAE90EK
BAEIXAENE, WA RIR B 25EE )

rockchip, auto-wakeup-screen-invert = <i>; // RER BSNMEERI N %, 2L pRE A/
PRVES
3

o HIRIRMEEDIRERI TR :

1. B g EmEE (Fklado) REENERRARE, SUSEREESIHANE, Bt Asikcpu—BAT
IRHRIRZS;
2. 75 {E AT AR AR R A I 5

5.8.4 {IKUTFEIRHR

BEAFE IR IS PDE R powersSKIL R Gi KB, KBRINBEAMRIIFERFHUIRG, FROUE T nTmelg, JR(RHIR
AT, Kigpowern iR 7 BRI T T L,

5.8.5 Wit HLE A
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1. B fft./tools/images/ H ¢ R F, &R % A8bitak24bit bmptg X, @2 s |sort"HaIAE FHES I 2
K ERIEHE, EMfHpack_resource shifIARFTEE, Frf B SiBIXMF 4T B i resource;
2. f&&./drivers/power/charge_animation.c B F FIHEXRELA:

/%
* IF you want to use your own charge images, please:
*
* 1. Update the following 'image[]' to point to your own images;
* 2. You must set the failed image as last one and soc = -1 !!!
*/

static const struct charge_image image[] = {

{ .name = "battery 0.bmp", .soc =5, .period = 600 },

.name = "battery_1.bmp", .soc = 20, .period = 600 },

.name = "battery_ 2.bmp", .soc = 40, .period = 600 },

.name = "battery_3.bmp", .soc = 60, .period = 600 },

.name = "battery_4.bmp", .soc = 80, .period = 600 },

.name = "battery 5.bmp", .soc = 100, .period = 600 },

.name = "battery_ fail.bmp", .soc = -1, .period = 1000 },

el e e e

be

name: BT

soc: Bl B L i ;

period: EFRIFTHIE (867 ms) ;

MR YRE KB —E R E falledE T, Hsoc=-1"ARNATKEE,

3. HTpack_resource.shT flan & 4REUHT i resource.imgHIAl;

5.9 {71 gkah

U-Bootf TGRS E R FRIERITEIE B FMEZR, FrE# O #EEblock EXFFCtE R Gt, HAISZRMTEEIR S
A: EMMC. Nand flash. SPI Nand flash. SPI Nor flash,

5.9.1 Mk
FREbIKHRTS -

struct blk_desc *rockchip_get_bootdev(void)
PRI

unsigned long blk_dread(struct blk_desc *block_dev, lbaint_t start,
lbaint_t blkcnt, void *buffer)

unsigned long blk_dwrite(struct blk_desc *block_dev, lbaint_t start,
lbaint_t blkcnt, const void *buffer)

(AN EHER B

struct rockchip_image *img;
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dev_desc = rockchip_get_bootdev(); // KRB LKIERRY

img = memalign(ARCH_DMA_MINALIGN, RK_BLK_SIZE);
if (rimg) {

printf("out of memory\n");

return -ENOMEM;

3
ret = blk_dread(dev_desc, 0x2000, 1, img); // R
if (ret '= 1) {
ret = -EIO;
goto err;
}
ret = blk_write(dev_desc, 0x2000, 1, img); // FiE
if (ret '= 1) {
ret = -EIO;
goto err;
}

5.9.2 DTSHCE

&nandc {
u-boot,dm-pre-reloc;
status = "okay";

Y

&sfc {
u-boot,dm-pre-reloc;
status = "okay";

i

¥: nandc™i g2 S nand flashiZ &l S AR TR, sfcri2 Sspi flashiZ & I@EERZEHIRE T, WREH
nand flashi% &k S fspi flashi& s, A DARBEREXT R 1T AL, MR/ Al ERE L 2 3R A1,
5.9.3 defconfigfit B

rknand

rknandi@ & 2gdrivers/rknand/H 3¢ FTEEIXSN, HZE X AKBENand flashiZ& A& fEEIRE), il
Nandc host5Nand flash deviceififg, EARIERAMRIER 2% (RKNandFlashSupportList) , &M PA R f#ff:

e SLC. MLC. TLC Nand flash

CONFIG_RKNAND=y

rkflash
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rkflashillZdrivers/rkflash/ B 5% RHIEGEIREN, HOZEH %R/ INE BRI SN EMEIRE), HANand
flashi%#51@idNandc host5Nand flash devicei@{g, SPI flashi@idsfc host5SPI flash devicesi@f{E, &7
W e

e 128MBAH1256MBf#SLC Nand flash

e 4rSPI Nand flash
e E(4rSPI Nor flashifif:

HRIE R %R 2% (RK SpiNor and SLC Nand SupportList) o

CONFIG_RKFLASH=y
CONFIG_RKNANDC_NAND=y
CONFIG_RKSFC_NOR=y
CONFIG_RKSFC_NAND=y

HEE: rknand/3Xz) Srkflash/IXFIFIHEZR TS, Bt A MEZRTCIA RN BL B HENand 1% &

5.10 IS¢

5.10.1 I IACE

U-Boot = ZiEid & LRATEI G shid R loglE 8. EU-BootH A LIRS Wik, HRTRockchip & i ER X R [
IXZN

./drivers/serial/ns16550.c
./drivers/serial/serial-uclass.c
./include/debug_uart.h

U-BootIEH BafI e, fErelocationZ i, £fEboard_init fl1EEEAFFE Rl serial_init)In#Iksh, X2U-
BootH IER/debug consoledX#), aNRIZIXANME LN U-Boot = 1L 55N, EARMECE RN (PAuart2y
) -
1. iomuxBt&: SN FEEHECE board_debug_uart_init() PAEL, —REAFrixooc.cB (fan:
rk3399.c/rk3368.c/px30.c5) , TEIEIXMEREE 7 uart iomuxHIFLE.
2. clockELE: FFABIAE R Euart I #RECE N 24Mhz, —fpre-loader B LA ELF, 1EU-Bootl

B DUAHBLE, HR2UHEBEBREITS, Hpre-loader® B ATH MR, NU-BootlEL E /A Y
AR A B RIS B2 24Mhz, AAEIER —BENNTE board_debug_uart_init() BR%ECH,

3.vart T ERLE : vart2 1 S EFEEEM 2N E

&uart2 {
u-boot,dm-pre-reloc;
clock-frequency = <24000000>;
1

4. chosen i mBCE : W Lhstdout-pathfTEFEE B (X 2U-Boot LA FR T )
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chosen {
stdout-path = "serial2:1500000n8"; // XHEMBRFRESR BT

}
B’E: /7 AR
chosen {

stdout-path = &uart2;
3

5. baudratefit &: 1EId% CONFIG_BAUDRATE fi5/E B IR, —MAEX M HIdefconfigeli rkxxx_common.h
HPHTHEE,

5.10.2 Early Debug UART}iL &

FiRixfhdebug consoledXzhTEU-Boot /5 YIS F2 HR ANEATAE NS FLAeie, NSRTEIX Z AT HIL T 55, AR
debug consoleftE A EEIA) FH 1 B

B IXAIEN, U-Bootf2flk 1 B/ —FRhRE B B it Tdebugd TENMIHLAI: Early Debug UART, AJfi E2%¢idconsole
HEZE, EfEEfFuartZFFessdE. B M FEa A a B FIX N IRE, FCE RN R:

1. fEdefconfig X tFHFTFDEBUG_UART, {87 1%ZUARTA17asi i, K.

CONFIG_DEBUG_UART=y

CONFIG_DEBUG_UART_BASE=0x10210000 // BMHOSN, HFEZ &Lt iiny
CONFIG_DEBUG_UART_CLOCK=24000000

CONFIG_DEBUG_UART_SHIFT=2

CONFIG_DEBUG_UART_BOARD_INIT=y

2. {Eboard X5l board_debug_uart_init() , ZHEE—&ATIX Eiomux, 1E1ERA]EERAYHL 5 IH
‘v, HETBA—REES 2 Eboard SXAEEIE A, Bllrkxxx.cH,

void board_debug_uart_init(void)

{
static struct rk3308_grf * const grf = (void *)GRF_BASE;
/* Enable early UART2 channel ml1 on the rk3308 */
rk_clrsetreg(&grf->gpio4d_iomux, GPIO4D3_MASK | GPIO04D2_MASK,
GPI0O4D2_UART2_RX_M1 << GPIO4D2_SHIFT |
GPIO4D3_UART2_TX M1 << GPIO4D3_SHIFT);
}
5.10.3 HXH

WMEAULE U-BootFHEE M HE S, Minigkilloader, trustZEEAHELE, IAIEHMATS.10.1 F LEE R
5.10.2 Early Debug UARTFL & B B IR,

5.10.4 Pre-loader serial

FIFEREME SR, [EREAEEHTIZ M oaderfIitE, Hlloadertkse B )5, JETHAtrustfllU-Boot#R
eI, IXFERL AL S — R E R IIE R, IX N IIRE T B

1. —ZkloaderfllU-Boot# = S HratagstcéZ, IXFEA REI ATl oaderserial it B (£85I U-Boot fii H ;
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2. —#loaderZ B gF B 17 HiH{TatagsteZ;
3. U-BootH & fErkxx-u-boot.dtsi BT Z Huartsd il L& M "u-boot,dm-pre-reloc;"fli £ aliases B 7
serialBl14%, f5lan./arch/arm/dts/rk1808-u-boot.dtsi® N 7 /78, A uartéifcE L :

aliases {
mmcO = &emmc;
mmcl = &sdmmc;

/7 IR
serial® = &uarto;
seriall = &uartil;
serial2 = &uart2;
serial3 = &uarts3;
serial4 = &uart4;
serial5 = &uart5;
serial6 = &uarté;
serial7 = &uart7;

// AENU-boot, dm-pre-reloc/glt
&uarto {
u-boot,dm-pre-reloc;

}

&uartl {
u-boot,dm-pre-reloc;

}

&uart2 {
u-boot,dm-pre-reloc;
clock-frequency = <24000000>;
status = "okay";

}

&uart3 {
u-boot,dm-pre-reloc;

}

&uart4 {
u-boot,dm-pre-reloc;

}

5.10.5 P HILIHTEN

fERECONFIG_SILENT_CONSOLER[IA] X [HlconsolefTEN (UARTIRZNIE B2 IEFEIE) , (UURE —F4ERE .
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INFO: Entry point address = 0x200000
INFO: SPSR = 0x3c9

U-Boot: enable slient console // REAE—%U-BootiERfER, BAHHRITEER
[ 0.000000] Booting Linux on physical CPU 0x0
[ 0.000000] Initializing cgroup subsys cpuset

[ 0.000000] Initializing cgroup subsys cpu

5.11 &8 H%

5.11.1 HEZ
EHEIIAE /T, U-BoothEZRERINIS 44 5 LS00y, RILTRAT E CLOUBl T — ES M A LRI 0 S e s R
SR RESYRRY

drivers/input/key-uclass.c
include/key.h

TR -
drivers/input/rk8xx_pwrkey.c // ZFFPMIC(RK805/RK809/RK816/RK817)Hpwrkey
drivers/input/rk_key.c // FFfcompatible = "rockchip, key" T A
drivers/input/gpio_key.c // Z¥icompatible = "gpio-keys"[¥ i
drivers/input/adc_key.c // Z¥fcompatible = "adc-keys"HITI A

o [Ei4MIRENELE T RockchipSEA AT EEM I Hkey i 2 ;
o #EF|U-BootH FRHIKIRIIINAE, J T CHRHEMI R Py, KIFTA gpio T At 4 B AT DA T (T it
ik CR2HH) .
5.11.2 HHRH

1

int key_read(int code)

code3 >t

/include/dt-bindings/input/linux-event-codes.h

IR mIA :
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enum key state {

KEY_PRESS_NONE, // AEsEREnREE QUAERBIZE) sikiE @ THNREAEE) | #&E Fnone
HH1F;
KEY_PRESS_DOWN, // —IRGERNEE (-S> AEZ—press downFff;
KEY_PRESS_LONG_DOWN, // —RGERNESE (TR A HE—press long downZf¥;
KEY_NOT_EXIST, // EARF|codexs B % HE
}i

KEY_PRESS_LONG_DOWN ZHAERIAR2000ms, 4754 H 7 R £ U-BootFe FEI A4 ALY i) s < 8

.
#define KEY_LONG_DOWN_MS 2000

ol

key_read(KEY_VOLUMEUP);
key_read (KEY_VOLUMEDOWN) ;
key_read(KEY_POWER) ;
key_read(KEY_HOME) ;
key_read(KEY_MENU) ;
key_read(KEY_ESC);

5.12 Vendor Storage

Vendor Storage ZIZIT RSN, MACENFZMERNEHE, BARFEBAENVM (EMMC. NANDA) FYLRES
X, BEA&L, ERBIENEBIEARR, vREER. FHEARTERSE R (appnote rk vendor

storage) o

5.12.1 J5 BIBEIA

FAT—HABvendorifEEEL 3 A4 N3 X, vendorO. vendorl. vendor2. vendor3, & vendorXfhdrE#8H
— N ERIE I I version T B TR BHvendor X # B BTN ZI il BRI SEEUR #TvendorX  (Bfiversionix
K, HEIENRHMEZEFiversiondf HILEEANFA E BRI E BIREI R —1vendorr X B, HIa0 4 w5 M
vendor2 EEEIGE, SdBXEHEEE, S A Zvendor3, IXEEEERN TREEI—NE A2 2B E
o

5.12.2 HEZRRSZF
Vendor Storage/7 [, U-BoothEZEERINIKA LS BB, KRFATH B T —EN L,
Bl B4

arch/arm/mach-rockchip/vendor.c
./arch/arm/include/asm/arch-rockchip/vendor.h

5.12.3 HHEH
EHE:
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int vendor_storage_read(ul6 id, void *pbuf, ul6 size)
int vendor_storage write(ul6 id, void *pbuf, ulé size)

5.12.4 HifEF

U-BootHi @& 1T I, ffiffl"rktest vendor"an&n] DAHEfTVendor Storage iR, EAAZS3 11, rktestliAfE
[Fo XM AT AT DA S BifVendor StorageXaH A E P B EIRER G IER, WRMNHRHIATA M IH
pass, WIBAH—VIIER,

5.13 OPTEE Client%}%

H Al — 222 2 RIRVERR ZAEU-BootiX AR/ F el BRI — LE B R 4 R EOPTEETH 4K, U-BootH i S 7 OPTEE
ClientfCtH, AJLUEN %% 15 OPTEEE S, ACE AWML T :

CONFIG_OPTEE_CLIENT, U-BootifHtrustsJf>, CONFIG_OPTEE_V1, [H¥¥-&fEH, @
312x,322x,3288,3228H,3368,3399, CONFIG_OPTEE_V2, #F&ff, 413326,3308,
CONFIG_OPTEE_ALWAYS_USE_SECURITY_PARTITION, YemmclrpmbARGER, AFFIXN%, ERIARFF,

6. USB download

6.1 rockusb

2T FEENE Frockusb, i AWindowskés T H X W Loadert&z, eMMC:;
rockusb 0 mmc 0
RKNAND:

rockusb © rknand 0

6.2 Fastboot

Fastboot BkiAf# i Google adbf¥JVID/PID, w411 T3l /A sfastboot:

fastboot usb 0

6.2.1 fastboot % +Fm L iE %

fastboot flash < partition
fastboot erase < partition
fastboot getvar < variable
fastboot set_active < slot
fastboot reboot

[ < filename > ]

| all

V V V V

fastboot reboot-bootloader

fastboot flashing unlock

fastboot flashing lock

fastboot stage [ < filename > ]
fastboot get_staged [ < filename > ]
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fastboot
fastboot
fastboot
fastboot
fastboot
fastboot
fastboot
fastboot
fastboot
fastboot
fastboot

oem
oem
oem
oem
oem
oem
oem
oem
oem
oem
oem

fuse at-perm-attr-data
fuse at-perm-attr
at-get-ca-request
at-set-ca-response
at-lock-vboot
at-unlock-vboot
at-disable-unlock-vboot

fuse at-bootloader-vboot-key

format

at-get-vboot-unlock-challenge

at-reset-rollback-index

6.2.2 fastboot HiA{di
1. fastboot flash < partition > [ < filename > ]

TigE: pIXEE,

f5il:  fastboot flash boot boot.img

2. fastboot erase < partition >

iRE: BRI

25f5]: fastboot erase boot

3. fastboot getvar < variable > | all
ThRE: REUREER
Z4f3]: fastboot getvar all GGREUZ#FIEEE)

variable JER] AT IS

version

/*

version-bootloader /*
version-baseband

product /*
serialno /*
secure /*
max-download-size /*
logical-block-size /*
erase-block-size /*
partition-type : < partition > /*
partition-size : < partition > /*
unlocked /*

off-mode-charge

battery-voltage

variant

battery-soc-ok
slot-count
has-slot: < partition > /*
current-slot

slot-suffixes
slot-successful: < _
slot-unbootable: < _

/*

/*
/*
b > /*

I
| b> /*

a
a

fastboot hRAS */
uboot kA */

FEEmER */

FEE */

TR RZeRE */

fastboot ZRFRIRIEHIRATIE */
BEIE */

PRI */

SR */

KN */

g lockiRAs */

slot #H */
EBESLotNETHZIXH */
HEiFENNslot */

LT EANslot, ITENH Hname */
EESXEGERRS BN */
BESXEGHILE Hunbootable */
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slot-retry-count: <

at-attest-dh

_a | _b> /* BESXMretry-countiXE */

at-attest-uuid

at-vboot-state

fastboot getvar allZ&f§i:

PS E:\U-Boot-

(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)

AVB\adb> .\fastboot.exe getvar all
version:0.4

version-bootloader:U-Boot 2017.09-9gc277677
version-baseband:N/A

product:rk3229

serialno:7b2239270042f8b8

secure:yes

max-download-size:0x04000000
logical-block-size:0x512
erase-block-size:0x80000

partition-type:
partition-type:
partition-type:
partition-type:
partition-type:
partition-type:
partition-type:
partition-type:
partition-type:
partition-type
partition-type
partition-type:
partition-type:
partition-type
partition-type
partition-type:
partition-type:
partition-type
partition-type:
partition-type:
partition-size:
partition-size:
partition-size:
partition-size:
partition-size:
partition-size:
partition-size:
partition-size:
partition-size:
partition-size:
partition-size:
partition-size:
partition-size:
partition-size:
partition-size:
partition-size:

bootloader_a:U-Boot
bootloader_b:U-Boot
tos_a:U-Boot
tos_b:U-Boot
boot_a:U-Boot
boot_b:U-Boot
system_a:ext4
system_b:ext4
vbmeta_a:U-Boot

:vbmeta_b:U-Boot
:misc:U-Boot

vendor_a:ext4
vendor_b:ext4

:oem_bootloader_a:U-Boot
:oem_bootloader_b:U-Boot

factory:U-Boot
factory_bootloader:U-Boot

roem_a:ext4

oem_b:ext4

userdata:ext4
bootloader_a:0x400000
bootloader_b:0x400000
tos_a:0x400000
tos_b:0x400000
boot_a:0x2000000
boot_b:0x2000000
system_a:0x20000000
system_b:0x20000000
vbmeta_a:0x10000
vbmeta_b:0x10000
misc:0x100000
vendor_a:0x4000000
vendor_b:0x4000000
oem_bootloader_a:0x400000
oem_bootloader_b:0x400000
factory:0x2000000



I

(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
(bootloader)
all: Done!
finished.

4, fastboot set_active < slot >

L EEFMslot,

ol
AE .

total time:

partition-size
partition-size
partition-size
partition-size

unlocked:no

:factory_bootloader:0x1000000
roem_a:0x10000000
:0em_b:0x10000000
:userdata:0x7ad80000

off-mode-charge:0
battery-voltage:0Omv
variant:rk3229_evb
battery-soc-ok:no

slot-count:2
has-slot
has-slot:
has-slot:
has-slot:
has-slot
has-slot
has-slot
has-slot
has-slot
has-slot:
has-slot
has-slot:

current-slot:a

:bootloader:yes
tos:yes

boot:yes
system:yes
:vbmeta:yes
:misc:no
:vendor:yes
:oem_bootloader:yes
:factory:no
factory_bootloader:no
roem:yes
userdata:no

slot-suffixes:a,b
slot-successful:a:yes

slot-successful:b:no

slot-unbootable:a:no
slot-unbootable:b:yes
slot-retry-count:a:0
slot-retry-count:b:0
at-attest-dh:1:P256
at-attest-uuid:

2645 fastboot set_active _a

5. fastboot reboot

YIRE: ER®E, EWED)

24f9]: fastboot reboot

6. fastboot reboot-bootloader

0.636s

DiRe: #EFkE, #Afastbootizt

24f4l]: fastboot reboot-bootloader

7. fastboot flashing unlock

YIRE: MBS, RVFREEA



24§ : fastboot flashing unlock
8. fastboot flashing lock
iRe: BUERSE, RS
Z5f: fastboot flashing lock
9. fastboot stage [ < filename > ]
DiRe: NEEURERIREAE, WFEEH NI CONFIG_FASTBOOT_BUF_ADDR
24f§l: fastboot stage atx_permanent_attributes.bin
10. fastboot get_staged [ < filename > ]
TheE: I dm AR B
Z&f: fastboot get_staged raw_atx_unlock_challenge.bin
11. fastboot oem fuse at-perm-attr
Titg: #EATX K hash
2445 fastboot stage atx_permanent_attributes.bin
fastboot oem fuse at-perm-attr
12. fastboot oem fuse at-perm-attr-data
ieE: HRGATXEIZ 2 EX . (RPMB)
%f5]: fastboot stage atx_permanent_attributes.bin
fastboot oem fuse at-perm-attr-data

13. fastboot oem at-get-ca-request
14. fastboot oem at-set-ca-response
15. fastboot oem at-lock-vboot

ke BUEIRE
%4f5]: fastboot oem at-lock-vboot
16. fastboot oem at-unlock-vboot
IhiE: fRPkss, Bl Frauthenticated unlock
25f5]: fastboot oem at-get-vboot-unlock-challenge fastboot get_staged raw_atx_unlock_challenge.bin
J/make_unlock.sh (lmake_unlock.sh&%)
fastboot stage atx_unlock_credential.bin fastboot oem at-unlock-vboot
A A% (how-to-generate-keys-about-avb.md)
17. fastboot oem fuse at-bootloader-vboot-key
UIRE: kiS5 bootloader key hash

%f5]: fastboot stage bootloader-pub-key.bin



fastboot oem fuse at-bootloader-vboot-key

18. fastboot oem format
TheE: EHTERML X, 0 XAR BT $partitions
%45): fastboot oem format

19. fastboot oem at-get-vboot-unlock-challenge
Theg: authenticated unlock, #ZZR{Funlock challenge %
%4f5]: 2 Ul16. fastboot oem at-unlock-vboot

20. fastboot oem at-reset-rollback-index
ThRg: Bz rollbackEdE
%:45): fastboot oem at-reset-rollback-index

21. fastboot oem at-disable-unlock-vboot
ThRE: {#ifastboot oem at-unlock-vboot 4 A

%5f5]: fastboot oem at-disable-unlock-vboot

7. [EIFF %L

& A hN# B RK parameter/GPT4r[X 3K, boot. recovery, kernel. resources3IX A dtbszfF,

7.1 X F

U-BootSZRiMFI7M XK RK parametert§ XFIGPTHE X, HENMINEILSE FHRGPT R IX SR, WIS AFIEM =Xl
FIRK parameter4}[X £,

7.1.1 5 XS

1 R ZGPTH X Hparameter txtSCAEAIZ, AT DAUEI "TYPE: GPT"J& 1% AT DAFIA M4 A2 GPT 2 X RILZRK
parameter7[X%& (RAERXMEMN) .

FIRMWARE_VER:8.1

MACHINE_MODEL :RK3399

MACHINE_ID:007

MANUFACTURER: RK3399

MAGIC: 0x5041524B

ATAG: 0x00200800

MACHINE: 3399

CHECK_MASK: 0x80

PWR_HLD: 0,0,A,0,1

TYPE: GPT

CMDLINE:mtdparts=rk29xxnand:0x00002000@0x00004000(uboot), OXx00002000@0X00006000(trust), OX0
0002000@0Xx000O8000(Misc), OxOOO0O8000@OXO000anB0(resource), OX00010000@0Xx00012000(kernel), Ox
00010000@OX00022000(boot), OXO00020000@OXO0032000(recovery), Ox00O038000@OXO0052000 (backup),
X00002000@0x0008a000(security), Ox00100000@OXx00O8cOOO(cache), OXxOO0500000@OX0018cOOO(system)
, OX00008000@OXOO68CcOO0 (mMetadata), OX00100000@OXO00694000 (vendor), 0X00100000@OXO0796000 (oem)
, 0X00000400@0x00896000(frp), -@0x00896400(userdata:grow)
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GPTHIRK parameter 7 X & A RS K IHS S0k

7.1.2 X RER

{Rockchip-Parameter-File-Format-Version1.4.md) .

fEU-BootH LI AT N, AILUBE W Fan T XEERESR:

part list <interface> <dev>

<interface>: fEfE&IM, AILAZ: mmc. rknand. rksfc;
<dev>: &&EE, AILUE: 0. 1, 2....,

1. GPT43[X% (Partition Type: EFI) :

=> part list mmc 0O

Partition Map for MMC device 0@ -- Partition Type: EFI
Part Start LBA End LBA Name
Attributes
Type GUID
Partition GUID
1 0X00004000 OX00005fff "uboot"
attrs: Ox0000000000000000
type: 3b600000-0000-423e-8000-128b00OO58ca
guid: 727b0000O-0000-4069-8000-68d500005dea
2 0OX00006000 0X00007fff "trust"
attrs: Ox0000000000000000
type: bf570000-0000-440f-8000-42dc0O0079ef
guid: ff3cO000-0000-4d3a-8000-5e9c00006beb6
3 0X00008000 OX00009fff "misc"
attrs: 0Ox0000000000000000
type: 4f030000-0000-4744-8000-545300000ele
guid: 0c240000-0000-4f6a-8000-207e00006722
4 0Xx0000a000 0X00011fff "resource"
attrs: 0Ox0000000000000000
type: d3460000-0000-4360-8000-37d9000037¢c0O
guid: 81500000-0000-4f59-8000-166100000c05
5 0x00012000 0X00021fff "kernel"
attrs: Ox0000000000000000
type: 33770000-0000-401d-8000-505400004c3e
guid: 464T0000-0000-4317-8000-1f2f00004af7
6 0xX00022000 0x00031fff "boot"
attrs: Ox0000000000000000
type: 575e0000-0000-4666-8000-74ae000055fe
guid: 43270000-0000-456C-8000-0ace@0004560
7 OX00032000 0x00051fff "recovery"
attrs: Ox0000000000000000
type: 273b0000O-0000-4d5e-8000-6fcdOOOO106a
guid: 614e0000-0000-4h53-8000-1d28000054a9
8 0X00052000 0Xx00089fff "backup"
attrs: Ox0000000000000000
type: 8c3f0000-0000-4d58-8000-009b0OOO6e€e9

guid: 86300000-0000-4f7a-8000-102300000338
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9 0Xx0008a000
attrs:

Ox0008bfff

OX0000000000000000

"security"

type: 6c100000-0000-4e5c-8000-5afe000015e2
guid: 9h2f0000-0000-4843-8000-12a900001176

10 0x0008cO6O
attrs:

Ox0018bfff

OX0000000000000000

"cache"

type: b1490000-0000-4927-8000-24e000005Fbf
guid: 891d0000-0000-4e45-8000-43a1000072ch

11 0x0018c0O060
attrs:

Ox0068bfff

OX0000000000000000

"system"

type: 41770000-0000-442h-8000-7928000058e7
guid: 36430000-0000-484a-8000-37f200004cad

12 0x0068cO00
attrs:

OX00693fff

OX0000000000000000

"metadata"

type: 061c0000-0000-480a-8000-67be®@00043c2
guid: 8c5d0000-0000-4052-8000-798600007d5b

13 0X00694000
attrs:

Ox00793fff

OX000000000000000600

"vendor"

type: €62f0000-0000-4ele-8000-738a000015b8
guid: 72120000-0000-4d0e-8000-044400001366

14 0Xx00796000
attrs:

Ox00895fff

OX0000000000000000

lloemll

type: ch190000-0000-4c74-8000-137300007831
guid: cf200000-0000-4765-8000-4b1400005227

15 0OXx00896000
attrs:

0x008963ff

OX00000000000OO000

llfrpll

type: 9c380000-0000-4c4b-8000-326400004995
guid: 8d060000-0000-4772-8000-32de00003108

16 0Xx00896400
attrs:

Ox00e8ffde

OX00000000000000060

"userdata"

type: 415T0000-0000-4419-8000-21420000194C
guid: 93580000-0000-4303-8000-128a00005c6T

2. RK parameter7r[X3k (Partition Type: RKPARM) :

=> part list mmc 0O

Partition Map for MMC device 0 --

Part Start LBA

1 0X00004000
OX00006000
0Xx00008000
0X0000a000
0x00012000
0x00022000
0Xx00032000
0Xx00052000
0Xx0008a000
0Xx0008c0O00
0x0018c000
0Xx0068c000
0Xx00694000

© 00 N O o b~ WN

B R R R
w N R e

Size

OX00002000
Ox00002000
Ox00002000
OX00008000
0x00010000
0x00010000
0x00020000
OX00038000
OxX00002000
Ox00100000
OXx00500000
OX00008000
Ox00100000

Partition Type: RKPARM

Name
uboot
trust
misc
resource
kernel
boot
recovery
backup
security
cache
system
metadata
vendor



14 0X00796000 0x00100000 oem

i3 OXx00896000 OX00000400 frp
16 0x00896400 0x005f9cO0 userdata
»
7.2 dtb 21

dtb 2 #hkAkernel i dtsBt B s Ar —@2Efilfb e fF,  H Aidtb 2] AT AOSPHIboot/recovery 73 X Hi,
] AT RKE& i resource 73 X,

X TU-BootlrBxfIdtbfiH, RIPAZHE AR 9. U-Boothllkernel DTBIHF
7.3 boot/recoverys; X
boot.imgHirecovery.imghIE 7 AR TS AOSPHE X (Androidbrififg=X) FIRKAEZL,

7.3.1 AOSPH%:. (AndroidbrifERg )
BRAGSCHEIEECH"ANDROID!:

00000000 41 4E 44 52 4F 49 44 21 24 10 74 00 00 80 40 60 ANDROID!$.t...@"
00000010 F9 31 CD 00 00 00 OO0 62 OO0 00 0O GO 00 00 FO 60 .1..... Doooooaoc )

boot.img = kernel + ramdisk dtb + android parameter;

recovery.img = kernel + ramdisk(for recovery) + dtb;

53X # = RK parameterfIGPTHSZFF (2i%1) ;

7.3.2 RKi#

RKAg AV MG B hFT filkernel, dtb (Mboot, recoveryd#IE) , G SCHIBEECH"KRNL

00000000 4B 52 4E 4C 42 97 OF 00 1F 8B 08 00 00 00 00 00 KRNL..y.........
00000010 00 03 A4 BC 0B 78 53 55 D6 37 BE 4F 4E D2 A4 69 ..... XSU.7.0N. .1

kernel.img = kernel;

resource.img = dtb + kernel logo + uboot logo;
boot.img = ramdisk;

recovery.img = kernel + ramdisk(for recovery) + dtb;

73X 3% = RK parameterfIGPTHRSZ#F (2i%1) ;

7.3.3 Lk

U-Boot/a sl ERIAT e “boot_android i 2 NZEAOSPASE I (AndroidbRiEAGZY) FEME, ansRmzdem
k&2 5 F“bootrkp” a2 MNERRKAS A ELF,  an S ANEL L MO RS2 8 H "run distro" a2 I#ELinux (& £

7.4 Kernel4r[X

Kernel7 X & kernellG 8, BT HzImagesi&Image.,
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7.5 resource/r X

Resource i fGHg s UEN T REWRINAZ M2 BRI (dtb, EIASE) MRITHHIBEERE, HBEECOY"RSCE":

00000000 52 53 43 45 00 00 00 60 01 01 01 00 01 00 60 60 RSCE............
00000010 00 00 00 0O 00 0O GO GO 06O 00 00 GO0 00 00 60 00 ................

HEMX M X FZAKITfdtb, FAllogo, FEHE 4,

7.6 JNZRAIE £

U-BootfiZifi&iramdisk, dtb, kernelZINTFEH, BEIRRMESME AT DU & {5 B HNE, Hilan:

=Booting Rockchip format image=
kernel @ 0x02080000 (0x0124e008)
ramdisk @ O0x0a200000 (Ox0017871c)
## Flattened Device Tree blob at 01f00000
Booting using the fdt blob at 0x1f0EEE0
Loading Ramdisk to 08087000, end 081ff71ic ... OK
Loading Device Tree to 0000000008070000, end OOOOOOEOO80860bL7 ... OK
Adding bank: start=0x00200000, size=0x08200000
Adding bank: start=0x0a200000, size=0xede00000

Starting kernel ...

7.7 FEF )RR

pre-loader => trust => U-Boot => kernel

7.8 HW-IDJ&E i A
7.8.1 HW-ID¥iHHIY

SR ERRA, Ef—oudith, tan, hiw, wifildE, WRE—DRARE, SME—BXRE, Mt
B, JEEHW_ID, ] DURIE—E R IERCAN F R AR RE A

7.8.2 HW-ID ¥ it i #f

2 frdtb S TR —resource.imgHH, U-Boot5|Skerneli e, Mresource.img B HHE]— 4 H1 4 /i
FEFRRARDLECHYdtb, FHfZi#ESSkernel, MECRRIFVRAECE, @ HEAFECEADC/GPIORME—(E, AT DARAE a1
TELERRA,  U-Bootih AT AR EI R dtb S,

7.8.3 WiE=% %1t
H RS2 ADCHRIGPIOF Rl 7 AT B R AR
ADCZH kit

RK3326-EVB\PX30-EVBI:Mr LB i B8 43 HLRH, AN[E A9 RE 73 & o] PARfE ANRI YRR AR =
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FCEFEFHRIMIPIRR/ IR B A 9 Sh—R S 1z FERH:

AREImipiFSECEARRIME, BLEEVBEMRIGE —MHE—IADCZEH,

HETVIRAADCHHHE /715 ADCSEUERKIE 1024, X AEADC_INOSG [P B EHi 2| gt EE1.8V,MIPI5 L
A—R10KP FHIHRH, #ZEEVBHR/G, ADC=1024*10K/(10K + 51K) =167.8,

GPIOZFH il
(B #1156 GPIORE 5 #1&1T)
7.8.4 RAFACE

HEADCHIGPIOHY{E B AEdtb IS 44 B, U-Bootfi#Tdtbmi e, M4 AR RIS Al dtb S A SR R
A, FFEANSERR A BE AR A TR,

ADCYEHW_ID dtb i 45 AL
1. X A" dtb 4
2. HW_ID#&X.:  #[controllerjch[channel]=[adcval]
\[controller]: dtsF H AD CHz il #1515 7,
\[channel]: ADCI&jH,
\[adcvall: ADCHYHCME, SERRARLTEREZ: adcval+-30,
3. bk (2) FR—1EEEX, BIHH/NGFR, — PSR GEEE 2 BN FR;
4. NG L ANE #IT 008, B2 S0 E X
AIEIEH:
rk3326-evb-lp3-v10#saradc_ch2=111#saradc_ch1=810.dtb
rk3326-evb-lp3-v10#_saradc_ch2=569.dtb
GPIOfEFHW_IDI¥ dthii KRN
1. XA LA dtb 4l ;
2. HW_IDKER: #gpio[pin]=[levle]
\[pin]: GPIOJl, #N0a2%~gpio0a2
\[levle]: GPIOS [,
3. BiR (2) FR—RE X, BAER/NG FhE, —P7eiEE LINAREER S 2 K054 ;
4, Z NG 2 RS AT IR, W20 E X
BTG rk3326-evb-Ip3-v10#gpio0a2=0#gpio0c3=1.dtb

7.8.5 S B

RIS B Euboot TAE: arch/arm/mach-rockchip/resource_img.c, A& REM
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static int rockchip_read_dtb_by gpio(const char *file_name);
static int rockchip_read_dtb_by adc(const char *file_name);

7.8.6 ¥THJHIA

AR, A DR 75 R A dtbdT B2 —resource.img HHl, HIANI E Ekernel T42:
scripts/mkmultidtb.py, FTFFRIA S A, EFEFTEAdtb XS 2IDTBS T HH, FFHE XM ADC/GPIOMIAL
BHiER,

DTBS = {}

DTBS[ 'PX30-EVB'] = OrderedDict([('rk3326-evb-1p3-v10', '#_saradc_ch0=166"),
('px30-evb-ddr3-1lvds-v10', '#_saradc_ch0=512"')])

PAEGIF, $dTscripts/mkmultidtb.py PX30-EVB, A& 2 frdtbfresource.img, & PATR = dtb:

rk-kernel.dtb: rkZRIAAIdtb, A dtb&ESIZICACEINT, <fEHIXNdtb, FTEEIA FHDTBSHZE — NdtbE N ERIA
1)dtb;

rk3326-evb-Ip3-v10#_saradc_ch0=166.dtb: fI&ADCIE B HIrk3326 dtb s f;
px30-evb-ddr3-lvds-v10#_saradc_ch0=512.dtb: fIEFADCIEEMpx30 dtb 2 f;
7.8.7 Wi\ Ziniiidtb

N2 IHLU-BootHlog:

mmcO(part 0) is current device boot mode: None DTB: rk3326-evb-Ip3-v10#_saradc_ch0=166.dtb Using
kernel dtb

MIXMoghl DAE ik, YaiHE R APCELE] T resource.img B Hif¥rk3326-evb-Ip3-v10#_saradc_ch0=166.dtb,
AISRPCERS,  W={E FHrk-kernel.dtb,

8. SPLAITPL
SPLFITPLEY AR A N HIFI ) SRS

doc/README . TPL
doc/README. SPL

fERockchipf 7%, TPLFISPLATE HBootrom N A5 S, BEAKS | SHAE, MHCE A4 s R &
A ZEU FERENZA: http://opensource.rock-chips.com/wiki Boot option

TPLIIHE EDDRYIGATL, RIBIEITIEIRAMAR, 5EJEIR [FlBootrom; SPLIEIRATPLIVIEN FAEEWILA(LDDR, A&
JE I Trust(FTE)RIU-Boot, 351 SN F—4k,

SPL+TPLIYZH&SEFL T BRrockchip ddr.bin+miniloadersg & —2ITHRE, wIHHE B,
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9. U-Bootfilkernel DTB>Z¥¥
9.1 it & s

ZIRU-Boot T AU, S NIXEh AL A B R EAKHdts, KR —HBARr#E — 0 M ATdes,

N T FEIRU-Boot/EARI H 4EdF &, SEM—RUE A TE R — KRG R A —U-Boot, MARE —HRI 78
BN I dtsgm i R FIU-Boot @,  [AIETEU-BootHH g =< i i kernel dtb, & FHE A display.
pmic/regulator, pinctrlZ RS R

KAu-boot A HH—frdts, @R FM _Lkernelfdts, IRAEERIfAHESE R, R BT kerneldtsit 75
T fitskernelffifH, FTLAREEIMU-boot dtsHilsrdts i sioverlayflkernel dts & 4ikernel, %i&u-boot/542% @
JrEE A Alive dt, HREJSF)Live dt,

9.2 X Flive dt

live dtIREZFEV2017.07iRA G IER, FEARIETUT:
https://lists.denx.de/pipermail/u-boot/2017-]lanuary/278610.html

live dtffFEEEfE WAL B BRI N dtb, {ERTE AT gl struct device_node i fif% %R, J5£2MTbind
FAREN T Rl dts R IX P device_nodesofnode(device_nodefEEEHEAT, AR5 I FE A dtb,

2 EYNE B 2% doc/driver-model/livetree.txt

9.3 fdtfUhS L0 0 > Flive dtifRnY

ofnodeZ&%(include/dm/ofnode.h) @M Fhdtil e — Rt 4% X, [ live dtif i device_nodekifirldtah
f, Rt offset Al dt T e Y T BRI SRR IXE), 15 {# FofnodeddAl,

47 * @np: Pointer to device node, used for live tree

48 * @of_offset: Pointer into flat device tree, used for flat tree. Note that this
49 * is not a really a pointer to a node: it is an offset value. See above.
50 */

51 typedef union ofnode_union {

52 const struct device_node *np; /* will be used for future live tree */
53 long of_offset;

54 } ofnode;

o "dev". "ofnode" kIR ECH SR ALY TR,
o HRABFE Y Al A At SR AR X B 1 :
"of " kAR U2 H SR live dtiIFZIT;
"fdtdec”, "fdt" kA ERIECE SR AtYIE

IRAAE P L B e T A Bl 1 5 " live dt"UFEZE,

9.4 % ¥ikernel dtbfs:
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kernelfJdtb3Z 2 MM tEboard_initA I3k, I U-BootHydtsE.4843iisek, AT DUE T MR X mmc/nand
VR kernel dtb, kerneldtbiszit kG Tlive dtEsR, FFbindAia 1%, &5 HHigd->fdt_blobfgtts
Mlkernel dtb,

THER: BUREEARE, KL EERU-Bootdts BRI, THEESkerneldts,
F PRl DAE IS 2 K. config 2 75 £ & CONFIG_USING_KERNEL_DTBHAIAE & BV fkernel dtb, IZINREF A filive
dt, RMyisdtbfffirkis =N EFskrk android@fF:, A AAndroid EAYMNKIE & A5 o

9.5 X FU-Boot dts

U-BootfWi H BN dts/ Xk, 4 sel)aaEr=dt.dtbfdt-spl.dtb®MDTB, dt.dtb/EH defconfigk
CONFIG_DEFAULT_DEVICE_TREEFS7EHdtsé4mF 1S IR dth$% VUL K, TMidt-spl.dtb2ifdt.dtbH 7 "u-boot,dm-
pre-reloc" 7 SR FIL IR R, H H E#CONFIG_OF_SPL_REMOVE_PROPSIEIH Fi A ¥ property, iXFf
A AR 2] — 1 T SPLIYE: B dtb,

o dt-spl.dtb—f&fXE&dmc, uart. mmc, nand. grf. cruE s, WELZE . DDRAITEMHIL SR
HARHFICRU/GRF;

e u-boot.binZRINITHEYZdt.dtb, fECONFIG_USING_KERNEL_DTBfffE/GERIAFT EIF /2 dt-spl.dtb, K yEAth
WA IR FHkernel i dts;

o U-BootHTE T A didtsiiEflkernelff e £ —5, M dtsUIG R EAIFE]— DevblIRIAT, K hkernel
dts2E FRAIRERJL T, RLE2E5[1HE|U-Boot;

o U-BootFfEMTiml (40: uart, emmcialias®) TERF MBI FIrkxx-u-boot.dtsi i, RNEBINFEE
dtsi,

10. U-BootfHk T H

10.1 trust_merger 1. 2

trust_mergerfl T-64bit SoCFTtEbI30, bI31 bin, bI32 binFExxf, ARKE THFHEM Trustimagetks =& 7,
10.1.1 trustiVFTHEAIFE
Tm:

./tools/trust_merger [--pack] <config.ini>

ITEFREEERIAMTESEINAL B 4R 12,
fRAL 4 :

./tools/trust_merger --unpack <trust.img>

10.1.2 THZH

PA3368HIEL E S
[VERSION]
MAJOR=0 ----FRAE
MINOR=1 /TN

[BL30_OPTION] ----bl30, HAuMZEImcu bin
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SEC=1 ----1#fEBL30 bin

PATH=tools/rk_tools/bin/rk33/rk3368b130_v2.00.bin - - - -fEEbiniki2
ADDR=0xff8c0000 - - - - [E - DDRAHYINE AT IB T i

[BL31_OPTION] ----b131, HETRENZEZMBEIREHECKbin
SEC=1 ----TF1EBL31 bin
PATH=tools/rk_tools/bin/rk33/rk3368b131-20150401-v0.1.bin----F§Ebinkiz
ADDR=0x00008000 - - - - [E - DDRAHYNE AT IZ T i

[BL32_OPTION]

SEC=0 ----Af#1EBL31 bin

[BL33_OPTION]

SEC=0 ----/MFTEBL31 bin

[OUTPUT]

PATH=trust.img [OUTPUT] - - - - E R

10.2 boot_merger . H
boot_merger 4T flloader, ddr bin, usb plug binZs2f:, kRS T AFEERloadertd R ATE 1,
10.2.1 Loader 4T L AIfiE{L
T2 :
./tools/boot_merger [--pack] <config.ini>

FTHH LR RIR T TSN B B A2,
a4

./tools/boot_merger --unpack <loader.bin>

10.2.2 THZH
D328 HIHE B S il

[CHIP_NAME]

NAME=RK320A - - BAAFR: 7RI ESmaskrom&E B 4B Y
=1

[VERSION]

MAJOR=2 - - ERAE

MINOR=15 - RRAE

[CODE471_OPTION] ----code471, HH(&ENdr bin

NUM=1

Pathi=tools/rk_tools/32_LPDDR2_300MHz_LPDDR3_300MHz_DDR3_300MHz_20140404.bin
[CODE472_OPTION] ----code472, Hufi&&E Jusbplug bin

NUM=1

Pathl=tools/rk_tools/rk32xxusbplug.bin
[LOADER_OPTION]

NUM=2
LOADER1=FlashData ----flash data, H#&&ENddr bin
LOADER2=FlashBoot ----flash boot, HFlji%&E NU-Boot bin

FlashData=tools/rk_tools/32_LPDDR2_300MHz_LPDDR3_300MHz_DDR3_300MHz_20140404.bin
FlashBoot=u-boot.bin
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[OUTPUT] ----httigig, HeTXFa= BEiRA S
PATH=RK3288Loader_UBOOT.bin

10.3 resource_tool T.H

resource_tool H FHTEUER R IR, &4 Kresource.imgiii%,
THmS:

./tools/resource_tool [--pack] [--image=<resource.img>] <file list>
fEtL a2

./tools/resource_tool --unpack --image=<resource.img>

10.4 loaderimage

loaderimage T E A T4 frockchip miniloaderfi#& &, & uboot.imgfi32bitfitrust.img HZ:

loaderimage [--pack]|--unpack] [--uboot|--trustos] file_in file_out [load_addr]
loaderimage --pack --trustos ${RKBIN}/${TOS} ./trust.img
loaderimage --pack --uboot u-boot.bin uboot.img Ox60000000

EEFE ARG load_addr' /A~—FE.

10.5 patman

(5 B 2% tools/patman/README X & — python'?El’JIE:, AR TR, 5elipatchMIR &R 22, /2
patch Upstream(U-Boot, Kernel)dEH &7 Hf4 % THE. FZ16E

o RIESE A FHformatih T
o A checkpatchi#{THE2;
o Mcommitfs BFRBOF A% upstream mailing listAlT 7 Cover-letter, patch version, version changes%/(&

Sy

o HzhEiHcommitsFffchange-id;
o HRIEMaintainerfI SR F BIR BV M patchFrfR IR A
o M~/ gitconfig'al#" /.gitconfig it B LT & patch &% H 25,

i -h R I B A a1k

$ patman -h
Usage: patman [options]

Create patches from commits in a branch, check them and email them as
specified by tags you place in the commits. Use -n to do a dry run first.

Options:
-h, --help show this help message and exit
-H, --full-help Display the README file

-C COUNT, --count=COUNT
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Automatically create patches from top n commits
-i, --ignore-errors Send patches email even if patch errors are found
-m, --no-maintainers Don't cc the file maintainers automatically
-n, --dry-run Do a dry run (create but don't email patches)
-p PROJECT, --project=PROJECT
Project name; affects default option values and
aliases [default: u-boot]
-r IN_REPLY_TO, --in-reply-to=IN_REPLY_TO
Message ID that this series is in reply to
-S START, --start=START
Commit to start creating patches from (@ = HEAD)
-t, --ignore-bad-tags
Ignore bad tags / aliases

--test run tests

-v, --verbose Verbose output of errors and warnings
--cc-cmd=CC_CMD Output cc list for patch file (used by git)
--no-check Don't check for patch compliance

--no-tags Don't process subject tags as aliaes

-T, --thread Create patches as a single thread

BRI, $R A2 EHTHI3 M patch:

patman -t -c3

3

nIa T acheckpatchfl R A errorei#F warning, & Hzllabort, 75 Z& Stk patch itk 5 EHTIST.
LAl AT

\}

-t R R R AR 2 R TAG, KERZMJCik i patmaniijll, 7 2 A -t

i ARA Ewarning (A 80 M E AN BA AN TC MR, FT DLE AN -1E TR 224N T

s' GNR BRI AN T HASRLE Yfitreeftop, A LUR-s'Bkid top NN T

-n' ERFFARAE AN T R A R i b T2 5 ] POl Id checkpatch, ATRARE AT -n" i1

patchmanfit & commit message ST, 2E upstream mailing list FrfR IS E. BAAcommit:

commit 72aa9e3085e64e785680c3fab0a28651a8961feb
Author: Kever Yang <kever.yang@rock-chips.com>
Date: Wed Sep 6 09:22:42 2017 +0800

spl: add support to booting with OP-TEE

OP-TEE is an open source trusted 0S, in armv7, its loading and
running are like this:

loading:

- SPL load both OP-TEE and U-Boot

running:

- SPL run into OP-TEE in secure mode;

- OP-TEE run into U-Boot in non-secure mode;

More detail:
https://github.com/0OP-TEE/optee_os
and search for 'boot arguments' for detail entry parameter in:



core/arch/arm/kernel/generic_entry_a32.S

Cover-letter:
rockchip: add tpl and OPTEE support for rk3229

Add some generic options for TPL support for arm 32bit, and then
and TPL support for rk3229(cortex-A7), and then add OPTEE support
in SPL.

Tested on latest u-boot-rockchip master.
END

Series-version: 4
Series-changes: 4

- use NULL instead of '@'

- add fdt_addr as arg2 of entry

Series-changes: 2
- Using new image type for op-tee

Change-Id: I3fd2b8305ba8fa9ea687ab7f3fdiffd2fac9ece6
Signed-off-by: Kever Yang <kever.yang@rock-chips.com>

XA patchidiid patmanan & & IEHIIN %, 24—y Cover-letter:
[PATCH v4 00/11] rockchip: add tpl and OPTEE support for rk3229
Xt patch bR 1, B & versionfz B Hfiipatch/2 N seriesfy s LE:
[PATCH v4,07/11] spl: add support to booting with OP-TEE

Patch#Jcommit message CAMAL L T, change-id# i+, Cover-letter#i 44, version-changes s B A FE ik
JEESUE R

OP-TEE is an open source trusted 0S, in armv7, its loading and
running are like this:

loading:

- SPL load both OP-TEE and U-Boot

running:

- SPL run into OP-TEE in secure mode;

- OP-TEE run into U-Boot in non-secure mode;

More detail:

https://github.com/0OP-TEE/optee_os

and search for 'boot arguments' for detail entry parameter in:
core/arch/arm/kernel/generic_entry a32.S

Signed-off-by: Kever Yang <kever.yang@rock-chips.com>



Changes in v4:
- use NULL instead of '@'
- add fdt_addr as arg2 of entry

Changes in v3: None
Changes in v2:
- Using new image type for op-tee

common/spl/Kconfig | 7 At
common/spl/Makefile | 1+
common/spl/spl.c | 9 ++++tt++++t

common/spl/spl _optee.S | 13 +++++++++++++
include/spl.h | A8 e
5 files changed, 43 insertions(+)

create mode 100644 common/spl/spl_optee.S

HZ BT, W Series-prefix", "Series-cc"551#%2 % README.

10.6 buildman T H

PRI B2 #tools/buildman/README
AT EETFENHAAETHERFNRL, IEEEEH TRIEY§E SRR 2 G e i 5.

R buildmaniE B2 A% B iTtoolchain &%, 4wt ~/.buildman' Sz

[toolchain]

arm: ~/prebuilts/gcc/linux-x86/arm/gcc-linaro-6.3.1-2017.05-x86_64_arm-linux-gnueabihf/
aarch64: ~/prebuilts/gcc/linux-x86/aarch64/gcc-linaro-6.3.1-2017.05-x86_64_aarch64-1inux-
gnu/

BRI 4R 1% Al Rockehip F & [ U-Bootf Ui:
./tools/buildman/buildman rockchip
HARZE RN

$ ./tools/buildman/buildman rockchip

boards.cfg is up to date. Nothing to do.

Building current source for 34 boards (4 threads, 1 job per thread)
34 (¢} 0 /34 evb-rk3326

TRIEE RS, F— N REepassHE A EE (SR (), 5 MRS warningfi I a¥uR(#E ), =12 Ferror b
BYmIEIEIS O AR (L1 6). RIS R Bwarningsi Ferror, 21L& BRHE.

10.7 mkimage . H

HEYE B S% doc/mkimage. 1 X T E AT HFA AT U-Boot/SPLI R I [E £, i@l i 19 a2 4 i Rockchip
fbootromfiFZIDBLOCKE I, iX i = [AI &k u-boot-tpl.binf3k4 M byte I Bootrom Al F AR K A1 D:

tools/mkimage -n rk3328 -T rksd -d tpl/u-boot-tpl.bin idbloader.img
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11. rktestilli{f )5

rktestB i 1AL <>, AT DAPEAIANBLERR DR 5 IEH

ERNEN

=> rktest

Command: rktest [module] [args...]
- module: timer|key|emmc|rknand|regulator|eth|ir|brom|rockusb|fastboot|vendor
- args: depends on module, try 'rktest [module]' for test or more help

- Enabled modules:
- timer: test timer and interrupt
- brom: enter bootrom download mode
- rockusb: enter rockusb download mode
- fastboot: enter fastboot download mode
- key: test board keys
- regulator: test regulator volatge set and show regulator status
- vendor: test vendor storage partition read/write

1. timerfWi: RN SIS R R Sttimer2 G 1EH TIE GERZSER) « RIEPFZ G ER,

=> rktest timer

sys timer delay test, round-1

desire delay 100us, actually delay 100us

desire delay 100ms, actually delay: 100ms

desire delay 1000ms, actually delay: 1000ms
sys timer delay test, round-2

desire delay 100us, actually delay 100us

desire delay 100ms, actually delay: 100ms

desire delay 1000ms, actually delay: 1000ms
sys timer delay test, round-3

desire delay 100us, actually delay 100us

desire delay 100ms, actually delay: 100ms

desire delay 1000ms, actually delay: 1000ms
sys timer delay test, round-4

desire delay 100us, actually delay 100us

desire delay 100ms, actually delay: 100ms

desire delay 1000ms, actually delay: 1000ms
timer_irqg_handler: round-0, irq=114, period=1000ms
timer_irg_handler: round-1, irq=114, period=1000ms
timer_irg_handler: round-2, irq=114, period=1000ms
timer_irqg_handler: round-3, irq=114, period=1000ms
timer_irg_handler: round-4, irq=114, period=1000ms
timer_irg_handler: irq test finish.

2. keyMlil: HITHHIALATIAG FRSRIZHEZ GREIETW N, MAME, A DUE RS MEEETIIA; &1
ctri+cH & AT OB H A,
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=> rktest key

volume up key pressed..
volume up key pressed..
volume down key pressed..
volume down key pressed..
volume up key pressed..
power key short pressed..
power key short pressed..
power key long pressed..

3. emmcilli: FHFHIAYETIENE RRGNemmcl 5 HE,

Mg rktest emmc<start_lba> <blocks>
=> rktest emmc 0x2000 2000

Round up to 8192 blocks compulsively

MMC write: dev # 0, block # 8192, count 8192 ... 8192 blocks written: OK
eMMC write: size 4MB, used 187ms, speed 21MB/s

MMC read: dev # 0, block # 8192, count 8192 ... 8192 blocks read: OK
eMMC read: size 4MB, used 95ms, speed 43MB/s

R MRS A N 9 S i X EIR B2 T, anERIXAN IO M R R X, U E AT RE BB n,
THETRE [E R,
4. rknandMfix: FAFHIANYEIEAE N RSEMrknand iS5 45,

S8R rktest rknand <start_lba> <blocks>

=> rktest rknand 0x2000 2000
Round up to 8192 blocks compulsively

rknand write: dev # 0, block # 8192, count 8192 ... 8192 blocks written: OK
rknand write: size 4MB, used 187ms, speed 21MB/s

rknand read: dev # 0, block # 8192, count 8192 ... 8192 blocks read: OK
rknand read: size 4MB, used 95ms, speed 43MB/s

5. vendor storagefli: FHT#HIA YA T R StHvendor storageIRERZ A I

=> rktest vendor

[Vendor Test]:Test Start...

[Vendor Test]:Before Test, Vendor Resetting.
[Vendor Test]:<All Items Used> Test Start...
[Vendor Test]:item_num=126, size=448.

[Vendor Test]:<All Items Used> Test End, States:0K
[Vendor Test]:<Overflow Items Cnt> Test Start...



[Vendor Test]:id=126, size=448.

[Vendor Test]:<Overflow Items Cnt> Test End,States:0K

[Vendor Test]:<Single Item Memory Overflow> Test Start...
[Vendor Test]:id=0, size=6464.

[Vendor Test]:<Single Item Memory Overflow> Test End, States:O0K
[Vendor Test]:<Total memory overflow> Test Start...

[Vendor Test]:item_num=9, size=6464.

[Vendor Test]:<Total memory overflow> Test End, States:OK
[Vendor Test]:After Test, Vendor Resetting...

[Vendor Test]:Test End.

6. maskrom REAEFURFIMAR: HFFIAYATAE N, B4R IBEIE maskromE 755,

=> rktest brom

RSEMmA AT UG MRS TERS SRSk Tmaskrom 5, HAEIEHMHTEMF FE,

7. regulatorilliX: AT @ n&i&regulatorfdtsELE IR, YaiHILIRIRE; BUCKIAERZ T ER,
=> rktest regulator

FTENdtsHL B4 1l SLFR 25 FLE |

[F:

UBoot-nextdev-rktest-regulator

VA H RS R -
[DCDC_REG1@vdd_center] set: 900000 uV -> 912500 uV; ReadBack: 912500 uV
Confirm 'vdd_center' voltage, then hit any key to continue...
[DCDC_REG1@vdd_center] set: 912500 uV -> 937500 uV; ReadBack: 937500 uV
Confirm 'vdd_center' voltage, then hit any key to continue...
[DCDC_REG1@vdd_center] set: 937500 uV -> 975000 uV; ReadBack: 975000 uV
Confirm 'vdd_center' voltage, then hit any key to continue...
[DCDC_REG2@vdd_cpu_1] set: 900000 uV -> 912500 uV; ReadBack: 912500 uV
Confirm 'vdd_cpu_l' voltage, then hit any key to continue...
[DCDC_REG2@vdd_cpu_1] set: 912500 uV -> 937500 uV; ReadBack: 937500 uV
Confirm 'vdd_cpu_l' voltage, then hit any key to continue...
[DCDC_REG2@vdd_cpu_1] set: 937500 uV -> 975000 uV; ReadBack: 975000 uV

Confirm 'vdd_cpu_l' voltage, then hit any key to continue..

8. ethernetilllizt



[TODO]
9. irfli
[TODO]

B

IRAMFE N1 5341 (SPL/TPL)

bootRom 3k 5 1956 — B AL 1E Intermal SRAM(U-BootlHIRAM), AT EEETPLEG#SPL, [FIIN fZ7ETPLAISPLN AT
JETPLmap, SPLAImMapALL.

Name start addr size Desc

Bootrom IRAM_START TPL_TEXT_BASE-IRAM_START data and stack
TAG TPL_TEXT_BASE 4 RKXX

text TEXT_BASE sizeof(text)

bss text_end sizeof(bss) append to text
dtb bss_end sizeof(dtb) append to bss
SP gd start stack

gd malloc_start - sizeof(gd) sizeof(gd)

malloc IRAM_END-MALLOC_F_LEN *PL_SYS_MALLOC_F_LEN malloc_simple

text, bss, dtbf 2 [ 2w HRIESL RN A AR/INIER); malloc, gd, SPAEIZfTRMRIBALE SRIfE N B, —HBE
SKdth REHRS A 423 7] B 28R 23 ], textln St ok, 1817 e s 2 21 1 1A) f 2 Stack i dtbi 17, S8 A Fdtb.

U-BootP{7 51 fii(relocate)s)

U-Booti—FH4E H A1 Loaderfi ZI TEXT_BASERINL &, U-Boot £ ¥RAASLFR AT FIDRAMZE[H]J5, i H Cirelocate
ram_topfi &, HHRelocation Offset = 'U-Boot start - TEXT_BASE'.
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Name start addr size Desc

ATF RAM_START 0x200000 Reserved for bl31
OP-TEE 0x8400000 2M~16M SETEEFRFM
kernel fdt fdt_addr_r

kernel kernel_addr_r

ramdisk ramdisk_addr_r

fastboot

buffer CONFIG_FASTBOOT_BUF_ADDR CONFIG_FASTBOOT_BUF_SIZE

SP stack

FDT sizeof(dtb) U-BootH#rdtb
GD sizeof(gd)

Board sizeof(bd_t) Z?;r:]dsiir;feq c&:
malloc TOTAL_MALLOC_LEN 2j64M

U-Boot sizeof(mon) Etext, bss
Video FB fb size £132M

TLB table RAM_TOP-64K 32K

Video FB/U-Boot/malloc/Board/GD/FDT/SP 2 H T[] N ARHE LR 75 sKA/NK M ECHY, #Laa ik A FF 24K/
ATFEarmv8E AT, JB TTE, armv7i%; OP-TEEfEarmv7/@ TTE+TOS, Ali%, R4E B ST ETARIIE K/ ; 1F
armv8JE T-bI32(TOS), A%, KRN S TARE ki€ K/ ; U-BootfEdram_init_banksize() R EUENT SEFx i FH =5
H];  kernel fdt/kernel/ramdisk) LM 4AA B fEinclud/config/rkxx_common.hH
ENV_MEM_LAYOUT_SETTINGSE X, FEARENEE XL EHEA; FASTBOOT/ROCKUSBE: RN INHEHIBUFFERM
#ik, £ config/evb-rkxx_defconfighiiE &, FASTBOOT_BUF_ADDRF:E ARFEMEE XA B E A, A IR E— &N A E

fastboot—tt: ¥

make_unlock.sh&#

#!/bin/sh

python avb-challenge-verify.py raw_atx _unlock challenge.bin atx_product_id.bin

python avbtool make_atx_unlock_credential --output=atx_unlock_credential.bin --
intermediate_key certificate=atx_pik_certificate.bin --
unlock_key_certificate=atx_puk_certificate.bin --challenge=atx_unlock_challenge.bin --
unlock_key=testkey_atx_puk.pem

avb-challenge-verify.py i
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#/user/bin/env python
"this is a test module for getting unlock challenge"

import sys
import os

from hashlib import sha256

def challenge_verify():
if (len(sys.argv) != 3)

print "Usage: rkpublickey.py [challenge_file] [product_id_file]"
return

if ((sys.argv[1l] == "-h") or (sys.argv[1l] == "--h")):

try:

print "Usage: rkpublickey.py [challenge_file] [product_id_file]"
return

challenge_file = open(sys.argv[1l], 'rb')
product_id_file = open(sys.argv[2], 'rb')
challenge_random_file = open('atx_unlock_challenge.bin', 'wb'")
challenge_data = challenge_file.read(52)
product_id_data = product_id file.read(16)
product_id_hash = sha256(product_id_data).digest()
print("The challege version is %d" %ord(challenge_data[0]))
if (product_id_hash !'= challenge_data[4:36])

print("Product id verify error!")

return
challenge_random_file.write(challenge_data[36:52])
print("Success!")

finally:

if _ _name__ ==

if challenge_file:
challenge_file.close()

if product_id_file:
product_id_file.close()

if challenge_random_file:
challenge_random_file.close()

'__main__":

challenge_verify()

rkbin@/E M

1. RockchipAI# TAZifi:
Fkgerrit -> project -> list -> Filterf# RIEH A . “rk/rkbin” -> TE;

2. SMER AR

(1) NEF= R Z AR 5E2ESDK T 42
(2) MGithub R#: https://github.com/rockchip-linux/rkbin",

gechmiEan Mk

1. RockchipA#E A2 :

¥sxkgerrit -> project -> list -> Filterf#ZRMEH A : “gcc-linaro-6.3.1" -> N#(;
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2. AN AR
G ER TR AT SRR SDK AR ;
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