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o Patent Free

Das U-Boot -- the Universal Boot Loader

“‘ Topics Welcome to the Wiki area for cooperating on U-Boot development.
-— )-
‘ (— O O L- U-Boot Home % Note: Documentation on how teo use U-Boot belongs into the DULG Manual.

Documentation

General Information

Source Code

JUniversal Boot Loader =~ = iz

Custodian Repositories = Source Code
* Release Cycle and Release Schedule

Development Process « List of custodians and their 4t repositories

= Workflow for custodian it repositories
* Development Process

Release Cycle

Coding Style = Coding_Style
* Patches
Patches + Tasks
Tasks » Mailing List
= Mailing List Archive:
Contacts http://lists.denx.de/pipermail/u-boot/
http://dirgmane.org/gmane.comp.boot-loaders.u-boot
Changes ) N
http://marc.info/?l=u-boot
Index + Contacts
Donate

Events with U-Boot presence
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»_Upcoming U-Boot Mini Summit at ELCE 2015 in Dublin

1AL DB DTN
=2 ﬁﬂgﬁ*pﬁli?‘_:[] 5| A https://www.denx.de/wiki/U-Boot



Boot &l

<+ :5R(E bootstrap (IJ—YDIM5vY)

AJLEBED BB Tl TEBMSIRBUIEEVSERSENS. B
PDEBTHRUXITREVSEM(CRD, O 1—YFHEICERH.,

Nne INDRIERD RO
= HASHARINT—-IA



J—h

’o’j/tol 9\/Z7__A0)'_
yhZ. EZAPOSREBRASHDE

~NIIrzERERCERU. 1-YJ0J30%

=53

D(L_WZDE'CODLEE(D/M}’I%EMDO
»J—hO0—4 (Z&: boot loader) (F. A EOTOTXT

EHhnz0-4. 9hs, NEFREOMEBIECECHS
BT 7 z5HU. EREOE

2LDIETHD,

B

[ J—po—H—

R1T

o

Nne IADRERDARDHIN
= HKRSHARIIT-IA

Jump

*/—

AT

-~

» KYKRSGETHHIDY D

ko7 (0SF) |

. BA&iEE )

-

[BRIDY o7
(OSEF) |
ELL)

\

SRS AR, HBAVNES AT LD
LRI AT LAY
TE3L

LEICEIADTOY

B

o

OFF @

5|F:https://ja.wikipedia.org/wiki/ %E3%83%96%E3%83%BC%E3%83%388



Renesas RZ/G1 O
J—=h=5

IAD R D R DR~

HUASHARINST-I




RZ/G13U—X

$RZ/GIN)—X(FHAT AL,
3D ST19IR, FuIIHDt_“7T
1—5v/. GbEZ{gAIcir%
BEETOYY, 97&A7°5\y ~
JA—ALEUTLInUx OSIRIEX
ARZMICEmBUIZIRZ/G
LinuxJ 2w hJA— Az,
c_d)j7V|\77|' — AlFLinux&E
A BERAEBIX M T L
BEFK. Linux(CRENLRD
BRIV N -RIRIEZC
IRHEIBIAF—-ATT,

IADWR S R DR~

HUASHARINST-I

N

Quad
Core

DDR3
32x2ch

System Package : FC-BGA2727-831 Interfaces
Arm® Debugger LBSC
(CoreSight) Ex-BUS interface
Cortex®A15 | Cortex®-A15 | Cortex®A15 | Cortex®A1s (max 16 bit)
DMAC 1.4 GHz 1.4 GHz 1.4 GHz 1.4 GHz DBSC
L11$ 32 KB|| [L11$ 32 KB|] [L11$ 32 KB|| [L11$ 32 KB DDR3-SDRAM BSC
/32 bit x 2 ch
MMU L1 D$ 32 kB| | [L1 Ds 32 k8| || [L1 D$ 32 kB]| [L1 D$ 32 KB o 64bitx 1 ch
NEON / VFPv4 NEON / VFPv4 NEON / VFPv4 NEON / VFPv4
2 ch USB2.0 host
Interrupt Controller L2 cache : 2 MB EHCI / OHCI
Cortex®A7 | Cortex®A7 | Cortex®A7 | Cortex®A7
3chPLL/ 780 MHz 780 MHz 780 MHz 780 MHz 1 ch USB2.0
Module-standby L11$ 32 KB] | [L11$ 32 k8] | [L11$ 32 KB]| [L1 15 32 KB host / function
L1 D$ 32 kB| | [L1 D$ 32 kB] | [L1 D$ 32 kB] | [L1 D$ 32 KB High-speed module
3 cache : 2 MB NEON / VFPv4 I NEON / VFPv4 NEON / VFPv4 NEON / VFPv4 4 ch SDHI
L2 cache : 512 KB Support SDXC
1L ” 2 ch MMCIF
Watchdog Timer 8 ch 12C
MO RAMI1 e 12C 4 ch / IIC 4ch
Timer pulse Unit 72KB 4 KB 256 KB
4 ch / output PWM 9 ch SCIF
SCIF 3 ¢h SCIFA 3 ¢h SCIFB 3 ch
Compare match Timer0 Graphic IPs
2ch/16/ 32 bit 4 ch MSIOF
Siloctiatic 3DGE 3 ch FDP1
(PowerVR G6400) De-interlacing module QSPI
Compare match Timer1 Single / Dual / Quad-SPI1
8ch/16/32/ 48 bit 2DGE ('}O‘GPZD) 2D-DMAC
selectable {option) Image extraction 2 ch HSCIF
Image rotation/inversion
Timer Unit VSP1 9 GPIO
12 ch 32 bit timer Input Format Converter
Image Processor VIN 1 ch USB3.0 host
7 ch PWM timer Output Format Converter 4 ch Video inputs Serial-ATA
2 ch VCP3 DU 1lane PCI-Express
Multi-codec module Digital RGB 1 ch outputs 2 ch LVDS
LVDS 2ch
Network 1920 x1080 @ 60 x 2 ch S 2 ch outputs dot clock ~ 148.5 MHz
2 ch IMR-LX2 2 ch IMR-X2 THS/TSC
2ch CAN (option) (option) Thermal Sensor
Ethemnet
100 an pl volage (hp)

VLP
CIP

PVR ss
G4600

n ma

Graphi

c IPs!

Audio IPs
10 ch SSI
Serial Sound Interface

10 ch SRC
Sampling Rate
Converter

ADG
Audio clock generator

y

N
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JU-Boot README A Building the Software:
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JU-Boot README A U-Boot Porting Guide:

int main(int argc, char *argv[])

{

sighandler_t no_more_time;

signal(SIGALRM, no_more_time);
alarm(PROJECT_DEADLINE - toSec (3 * WEEK));

if (available_money > available_manpower) {
Pay consultant to port U-Boot;
return O;

b

Download latest U-Boot source;

Subscribe to u-boot mailing list;
if (clueless)
email("Hi, I am new to U-Boot, how do I get started?");

IADWR S R DR~
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while (learning) {
Read the README file in the top level directory;
Read http://www.denx.de/twiki/bin/view/DULG/Manual;
Read applicable doc/*.README;
Read the source, Luke;
/* find . -name "*.[chS]" | xargs grep -i <keyword> */

by

if (available_money > tolLocalCurrency ($2500)) Buy a BDI3000;
else Add a lot of aggravation and time;

if (a similar board exists) { /* hopefully... */
cp -a board/<similar> board/<myboard>
cp include/configs/<similar>.h include/configs/<myboard>.h
} else {
Create your own board support subdirectory;
Create your own board include/configs/<myboard>.h file;
b
Edit new board/<myboard> files
Edit new include/configs/<myboard>.h

IADWR S R DR~
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while (laccepted) {
while (Irunning) {
do {
Add / modify source code;
} until (compiles);

Debug;
if (clueless)
email("Hi, I am having problems...");

b

Send patch file to the U-Boot email list;
if (reasonable critiques)

Incorporate improvements from email list code review;
else

Defend code as written;

¥

return O;

IADWR S R DR~
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int main(int argc, char *argv[])

{

sighandler_t no_more_time;

signal(SIGALRM, no_more_time);
alarm(PROJECT_DEADLINE - toSec (3 * WEEK));

[~
}

void no_more_time (int sig)

{

hire_a_guru();

b

IADWR S R DR~
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DFEAEDT—IATIFUTPL > ZAR— RhSFEFE
cp -a board/<similar> board/<myboard>

cp include/configs/<similar>.h include/configs/<myboard>.h
Edit new board/<myboard> files

Edit new include/configs/<myboard>.h

AS9NWAT ST IWALYROART AN TOT 524
JICE(FwE
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s —
S I7AINEEBZN I
me@mypc:~/silk/u-boot/u-boot-sh$ cloc .
7950 text files.
7138 unique Tfiles.
1232 files ignored.
http://cloc. sourceforge.net v 1.60 T=34.51 s (181.7 files/s, 51979.4 lines/s)

Language files blank comment code
C 2852 132033 197359 114447
C/C++ Header 2719 712710 164126 412022
Assembly 2175 8957 16793 41060
make 371 4167 9449 7653
[--]

SUM: 6273 219671 389774 1184601

me@mypc:~/si lk/u-boot/u-boot-sh§ find —name *.0 | wc -I
223
me@mypc:~/si lk/u-boot/u-boot-sh$

IADWR S R DR~
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L NUABRR

—

T4

/arch
[...]
/api
/board
[...]
/common
/disk
/doc
/drivers
/dts
/examples
/fs
/include
[...]
/lib
/net
/post
/spl
/tools

IADWR S R DR~
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Architecture specific files

Machine/arch independent API for external apps
Board dependent files

Misc architecture independent functions

Code for disk drive partition handling
Documentation (don't expect too much)
Commonly used device drivers

Contains Makefile for / internal U-Boot fdt.
Example code for standalone applications, etc.
Filesystem code (cramfs, ext2, jffs2, etc.)
Header Files

Files generic to all architectures(hash, archiver, etc.)
Networking code

Power On Self Test

Secondary Program Loader framework

Tools to build S-Record or U-Boot images, etc.
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$(u-boot)/include/configs/skrzgle.h
#define CONFIG_SYS_TEXT_BASE 0xE6304000

$(u-boot)/arch/arm/cpu/armv7/start.S
.globl _start
_start: b reset
ldr pc, _undefined_instruction
ldr pc, _software_interrupt
[...]
/*
* the actual reset code
*/
reset:

[...]

bl _main

Nne IADBIE B LR OB
= #HHSHXRIIT-I
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 h— RIEHEALIEX TOEDD

$(u-boot)/arch/arm/lib/crt0.S

/*

* entry point of crtO sequence
*/

.global _main

_main:

[...]
bl board init f

[...]
Ildr pc, =board_init_r

Nne LADH A RO
HUSH XRIIT-I2
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$(u-boot)/arch/arm/lib/board.c
init_fnc_t *init_sequence[] = {
arch_cpu_linit, /* basic arch cpu dependent setup */
[...]
board_early_init_f,
[...]
b

void board_init_f(ulong bootflag)

{
[...]
for (init_fnc_ptr = init_sequence; *init_fnc_ptr; ++init_fnc_ptr) {
if ((*init_fnc_ptr)() '=0) {
hang ();
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 h— RIEHEALIEX TOEDD

$(u-boot)/board/renesas/skrzgle/skrzgle.c
int board_early_init_f(void)
{

u32 val;

/* TMUOQ */

val = readl(MSTPSR1);

val &= ~TMUO_MSTP125;

writel(val, SMSTPCR1);

/* IIC1 */

[...]
/* SCIF2 */
/* ETHER */
/* MMC/SD */
writel(SD1_97500KHZ, SD1CKCR);
return O;

Nne IADBIE B LR OB
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 h— RIEHEALIEX TOEDD

$(u-boot)/arch/arm/lib/crt0.S

/*

* entry point of crtO sequence
*/

.global _main

_main:

[...]
bl board_init_f

[...]
ldr pc, =board_init_r

Nne LADH A RO
HUSH XRIIT-I2
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$(u-boot)/board/renesas/skrzgle/skrzgle.c

/**********************************************************************

* This is the next part if the initialization sequence: we are now
* running from RAM and have a "normal" C environment, i. e. global
* data can be written, BSS has been cleared, the stack size in not

* that critical any more, etc.
>k 5k 3k 3k 3k 3k 5k 3k 5k 3k 5k >k 3k 5k 3k 5k 3k 5k 3k 3k 5k 3k 5k 3k 5k >k 3k 5k 3k 5k 3k 5k >k 3k 5k 3k 5k 3k >k >k 3k 5k 3k >k 3k 3k 5k 3k 5k 3k >k 3k 3k 5k 3k >k >k 3k 5k >k 5k 3k >k >k >k >k >k >k >k >k

*/
void board_init_r(gd_t *id, ulong dest_addr)
{
[...]

board_init(); /* Setup chipselects */
[...]

board_late_init();
[...]

for (;;) {

main_loop();
b
— }

IADWR S R DR~
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$(u-boot)/board/renesas/skrzgle/skrzgle.c

int board_init(void)

{
u32 val;
/* adress of boot parameters */
gd->bd->bi_boot_params = SKRZG1E_SDRAM_BASE + 0x100;
/* Init PFC controller */
r8a7745_pinmux_init();
/* ETHER Enable */
gpio_request(GPIO_FN_ETH_CRS_DV, NULL);
gpio_request(GPIO_FN_ETH_RX_ER, NULL);
gpio_request(GPIO_FN_ETH_RXDO, NULL);

[...]
gpio_request(GPIO_FN_IRQS8, NULL);

val = readl(PUPR3);
val &= ~(PUPR3_ETH & ~PUPR3_ETH_MAGIO);
writel(val, PUPR3);

IADWR S R DR~
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w “ N
< h—RYIERCALIE X TOEDD
[...]
sh_timer_init();
gpio_request(GPIO_GP_1_24, NULL); /* PHY_RST */
val = readl(PUPR1);
val &= ~PUPR1_DREQO_N;
writel(val, PUPR1);
gpio_direction_output(GPIO_GP_1_24, 0);
mdelay(20);
gpio_set_value(GPIO_GP_1_24, 1);
udelay(1);
/* mmcO */
gpio_request(GPIO_GP_4_31, NULL);
gpio_direction_output(GPIO_GP_4 31, 1);
/* sdhil */
gpio_request(GPIO_GP_4_26, NULL);
[...]

return O;

b

IADWR S R DR~
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% Serial Flash ROM A\DO&E3A

JRZ/G1 2R I/F Z3FDSerial Flash ROMDiZE.
ICE 5 ISP W EIEEREDEHD.

JICE Z{£0L) Internal RAM h'5Ec&EIL U-Boot/0OS hHESE

IADFEEZ BN D,
ARIG(EFs Serial Flash ROM

(CEEZAATHMS SMD 93,

ARM, SH, Intel 3B JTAG TS 2L -9

P'W?TNER 51K,
FLTFHA

LU T JE{ECTE " PARTNERJet . .. _.
j,j 2o Y— J.,J__,fg M50 Ta5 53T

M§ ﬂ*iﬁ (=111 S

mrsw

PARTNER-Jet2{11%—&
o i o
USB/(2/(T—

cccccccccccccccc
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JUART #HT HEX ASCII % Serial Flash ROMIC
EZFADTA(A-ZHIROMTERE

JICE W< TE ISP BldE,

DRAM

CSEYHESWT
P& !

Boot Program

RZ/G1

Serial Flash ROM #2

Serial Flash ROM
Programmer

Internal RAM

{ Serial Flash ROM
Programmer

Serlal Flash ROM #1

_______________________________

_______________________________

_______________________________

_______________________________

Switch
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eMMC/SD/NFS

Linux Kernel

Linux FileSystem
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U-Boot % make 93 ()

S EBDT—ATlE Yocto T bitbake LTWLW3B ((39)

dYocto TEAR U-Boot H' bake SN TULVBOMNMERULRITNIE
AGYAATRE

Das U-Boot Repos
[ U-Boot rev x ] Yocto

[ U-Boot rev z }

T

Renesas Repos

e
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U-Boot % make 93 (1)

# DAANA XS BIEHICEILY — %= %
AU-Boot L EDIRIBEHNSFERALTVDY — Azt
$ bitbake virtual/bootloader -e | grep "SRC_URI=

SRC_URI=*

git://git.denx.de/u-boot-sh.git;branch=renesas/bsp/rcar-gen2-
1.9.4;protocol=git

file://0001-add-r8a7743-and-r8a7745-support.patch
file://0002-add-skrzgle-and-skrzglm-support.patch
file://0004-ARM-cpu-Add-ARMv7-barrier-operations-support.patch
file://0007-gpio-sh-pfc-fix-gpio-input-read.patch
file://0008-serial-sh-interface-for-rzgl.patch "
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U-Boot # make 93 (2)

#SRC_URI= git: OUETI>%HER

J |__| l//t 77’() [/%EEDIL,\

$ bitbake virtual/bootloader -e | grep "FILE=

FILE="/home/bspdev/rzgl_rzglesk_elinux/build/../meta-renesas/meta-
rzgl/recipes-bsp/u-boot/u-boot_2013.01.01.bb"

«SRC_URI= git: OUES 3> %R
ALIENBUED I ZHEER
$cat /home/bspdev/rzgl_rzglesk elinux/build/../meta-renesas/meta-
rzgl/recipes-bsp/u-boot/u-boot 2013.01.01.bb
SRCREV = "cb82c56b5342908120e0cad4679dca7d6058d728"

SRC_URI = "git://git.denx.de/u-boot-sh.git;branch=renesas/bsp/rcar-
gen2-1.9.4;protocol=git”
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U-Boot # make 93 (3)

oYX -2 EDHD
AGit "5 clone & patch zJE—

$ git clone git://git.denx.de/u-boot-sh.git;branch=renesas/bsp/rcar-
gen2-1.9.4,;protocol=git

4Cloning into 'u-boot-sh'...

remote: Counting objects: 561027, done.

Resolving deltas: 100% (463779/463779), done.

Checking connectivity... done.

$ git checkout -b tmp cb82c56b5342908120e0cad4679dca7d6058d728
Switched to a new branch 'tmp’

$ cp /home/bspdev/rzgl_rzglesk_elinux/build/../meta-renesas/meta-
rzgl/recipes-bsp/u-boot/u-boot/0001-add-r8a’/743-and-r8a//45-
support.patch .

[---more 4files---]
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U-Boot % make 93 (4)

< Yoctob[EU/\WFzEHT S
$ cd u-boot-sh
$ patch -p1 < ../0001-add-r8a7743-and-r8a/745-support.patch
patching file arch/arm/cpu/armv7/rmobile/Makefile
patching file drivers/usb/host/ehci-r8a779x.c
[---more 4 files:--]

*»MakeZzXE179%
$ make -j 2 CROSS_COMPILE=arm-linux-gnueabi- CC=arm-linux-
gnhueabi-gcc skrzgle vin_config
Configuring for skrzgle_vin - Board: skrzgle, Options: QOS_PRI_VIN

$ make -j 2 CROSS_COMPILE=arm-linux-gnueabi- CC=arm-linux-
gnhueabi-gcc all

NAZIA XHET ®IZ)—R D

5 patch Z/ERL . #FTLLY
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U-Boot Z{E5 (1) Y RODIEN
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U-Boot Z{E5 (2) Y RODIEN

SEFHFRIN>ROTOYT 5 LENN

2 $(u-boot)/common/cmd_nds.c

#include <common.h>
#include <command.h>
static int do_nds(cmd_tbl_t *cmdtp, int flag, int argc, char * const argv([])
{

inti;

for(i=0;i<argc;i++ ){

printf("argv[%d]=%s¥n"i,argv[i]);

}
return 0; // Return 0 on success.
}
U_BOOT_CMD(
nds, // Command Name
CONFIG_SYS_MAXARGS, // maximum number of arguments
1, // autorepeat allowed
do_nds, // Implementation function
"Help message.’, // Help message(Long)
"[args..]" // Usage message(Short)
)/
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U-Boot Z{E>5 (3) I¥>RMDEN

< Makefilelcd—5w UL TENN
J$(u-boot)/common/Makefile
« COBJS-$(CONFIG_CMD_NDS) += cmd_nds.o

« BULIE
« COBJS-y += cmd_nds.o
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U-Boot &5 (4) IN>ROEN

—/—
< EAITHER

U-Boot 2013.01.01-gcb82c56-dirty (Jun 28 2018 - 19:26:01)

[...]

=>nds123

argv[0]=nds

argv[1l]=1

argv[2]=2

argv[3]=3

=> help nds

nds - Help message.

Usage:

nds [args..]

=> help

base - print or set address offset

bootm - boot application image from memory

[...]

mtest - simple RAM read/write test

mw - memory write (fill)

nds - Help message.

[...]
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