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U-boot analysis and transplantation based on S3C6410
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(Jinan University School of Information and Technique , Guanzhou 510632, China)

Abstract: Development of Bootloader is the very important part of the embeded system, u-boot is a popular and powerful open-
source Bootloader. This article analyses the booting process of u-boot and the porting process of which to the board tq6410 that
is a wide range of application and based on the high performance processor ARM11, make a full preparation for the use of the
target board from a higher abstract layer.
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5) , . #define SROM_BC1_REG_Tah (0x4)
s 2 . #define SROM_BC1_REG_Tacp (0x6)
arch/arm/cpu/arm1176/start.S #define SROM_BC1_REG_PMC (0x0)
board/{ Wowlevel _init.S #define SROM_BW_REG_DATA \
s N ((1<<7) | (1<<6) | (1<<4))
lib_arm/board.c, start_armboot #define SROM_BW_REG_BC1 (0xf << 4)
s s main_loop #define SROM_BC1_REG_DATA \
) ° ((SROM_BCI1_REG_Tacs << 28) I'\
(SROM_BC1_REG_Tcos << 24) I\
2 u-boot
(SROM_BCI1_REG_Tacc << 16) I\
s ARM11 , (SROM_BC1_REG_Tcoh << 12) '\
ARM1176JZF-8 S3C6410 . S3C6410 32 (SROM_BC1_REG_Tah << 8) I\
ARM 16 Thumb , 8 , (SROM_BCI1_REG_Tacp << 4) |\
5 ARM9 , (SROM_BC1_REG_PMC))
Nor Flash ~ Nand Flash Bl
TQ2440 , Idr 10, =ELFIN_SROM_BASE
S3C6410  ARMI1 s Idr 1, [rO, #SROM_BW_REG_DATA]
R Samsung mov 12, #(~SROM_BW_REG_BCI1)
S3C6410XH-66,ARM1176]JZF-S , 128MBs Mobile and rl, rl, 2
DDR 256 MB Nand Flash .2 MB Nor Flash, 5 mov 12, #SROM_BW_REG_DATA
(UARTO) .100Mb/s DM9000 .USB HOST .USB or rl, rl, 2
Device SD s 4 str - rl, [r0, #INDEX_SROM_BW_REG]
JTAG ol Idr  r1, =SROM_BC1_REG_DATA
Linux (RHEL 6.1, str - rl, [r0, #INDEX_SROM_BCI1_REG]
2.6.32) , arm-linux—gcc-4.3.2 R #endif
N N o u—boot mov  pc, Ir
u-boot-2012.04, b)
arch\arm\include\asm\arch - s3¢64xx\s3¢6400.h
3 ELFIN_SROM_BASE ( 0x70000000
1) SROM ) )
board\samsung S3C6410 s SROM :
smdk6400 s smdk6400.c #define INDEX_SROM_BW_REG  0x0
s3¢6410.c, Makefile:  smdk6400.0 #define INDEX_SROM_BCO REG 0x4
$3¢6410.0", #define INDEX_SROM_BC1_REG  0x8
,  include\configs\ s3c6410. #define INDEX_SROM_BC2_REG  0xC
h,  smdk6400.h o #define INDEX_SROM_BC3_REG  0x10
2) CPU #define INDEX_SROM_BC4_REG  0x14
a) #define INDEX_SROM_BC5_REG  0xI8
arch\arm\cpu\arm1176\s3c64xx\cpu_init.S c)
Bl 6410 6400 ,
bne  check_dmcl_ready R ,S3C6410 3 PLL ( ),APLL,
nop MPLL, EPLL,
#if defined (CONFIG_TQ6410) CPU o
#define SROM_BC1_REG_Tacs (0x0) S3C6410 ,ARMCLK HCLK
#define SROM_BC1_REG_Tcos  (0x4) , ARM AXI
#define SROM_BC1_REG_Tace  (0xE) 5 S3C6410 CPU 533 MHz , ,

#define SROM_BC1_REG_Tcoh (0x1) 533 MHz s 667 MHz 1:2.5:5
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(ARMCLK=667 MHz,HCLKX2=266 MHz,HCLK=
133 MHz)
s u—boot s
s s include\
configs\s3¢6410.h
@ “#tdefine CONFIG_CLK_533_133_66"
CONFIG_CLK_667_133_66",
@  include\common.h
defined (CONFIG_S3C6410) .
#if defined (CONFIG_S3C24X0) II'\
defined (CONFIG_LH7A40X) II'\
defined (CONFIG_S3C6400) II'\
defined (CONFIG_EP93XX)

“#define

3)
a)
board\samsung\S3C6410\lowlevel_init.S
“#ifndef CONFIG_S3C6400” CONFIG_
S3C6410, “#if | defined (CONFIG_S3C6400) && !
define (CONFIG_S3C6410)
s else “elif ! defined (CONFIG_
S3C6400)&&! defined (CONFIG_S3C6410)”
#elif ! defined (CONFIG_S3C6400)&&! defined (CONFIG_
S3C6410),

)

S3C64XX
) , S3C64XX
b)
S3C6410 dm9000
(€S8900, CS8900 ,
dm9000 , :
board\samsung\s3¢6410\s3¢6410.c :

@ :¢s8900_pre_init \board_flash_get
_legacy, board_init o

@ virt_to_phy_smdk6400 virt_to_phy_tq
6410,

6) board_eth_init
#ifdef CONFIG_CS8900
re = ¢s8900_initialize (0, \
CONFIG_CS8900_BASE) ;
#endif

#if defined CONFIG_DRIVER_DM9000
re = dm9000_initialize (bis ) ;
#endif

@ s drivers\net\dm9000x.c

DM9000_ior(DM9000_MRCMDX) ;
rxbyte = DM9000_inb (DM9000_DATA) & 0x03;

#if 1
u8 temp; temp=DM9I000_ior (DM900O0_MRRH); temp=
DM9000_ior (DM9000_MRRL) ;

#endif

® ¢s8900 3 “#define CONFIG_
CS8900_XXX”

#define CONFIG_NET_MULTI 1

#define CONFIG_DRIVER_DM9000 1
#define CONFIG_DM9000_NO_SROM 1
#define CONFIG_DM9000_USE_16BIT 1
#define CONFIG_DM9000_BASE 0x18000300
#define DM9000_IO (CONFIG_DM9000_BASE)
#define DM9000_DATA \
(CONFIG_DM9000_BASE+4)
( )
CONFIG_ETHADDR ,CONFIG_NETMASK ,CONFIG_IPADDR |
CONFIG_SERVERIP ,CONFIG_GATEWAYIP,
c) NAND
u—boot ROM .NOR Flash ,
NAND Flash , CPU o SPL,
Second Program Loader, NAND s
(Dnand_spl\board\samsung\s3¢6410\config.mk
( “#” ) :
include $(TOPDIR )/board/$(BOARDDIR )/config.mk
PAD_TO := $(shell expr $(TEXT_BASE) + 4096)
ifeq ($(debug),1)
PLATFORM_CPPFLAGS += -DDEBUG
endif
@nand_spl\board\samsung\s3064IO\Makefile
# from board directory
$(obj)lowlevel _init.S:
@rm —f $@
@In -s \
$(TOPDIR )/board/samsung/smdk6400/lowlevel _init.S $@

# from board directory
$ (obj)lowlevel_init.S:

@rm —f $@

@ln —s \

$(TOPDIR )/board/samsung/s3c6410/lowlevel _init.S $@
4)
a)

include\configs\s3¢6410.h ,
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CONFIG_S3€6400 , CONFIG_S3C6410

1,
/l#define CONFIG_S3C6400 1
#define CONFIG_S3C6410 1
b) u—boot FLASH,

“#define CONFIG_SYS_FLASH_CFT 17 “#define

CONFIG_SYS_NO_FLASH 1~
CONFIG_FLASH_CFI_DRIVER .
CONFIG_SYS_FLASH_CFI_WIDTH ,
CONFIG_FLASH_CFI_LEGACY .
CONFIG_SYS_FLASH_LEGACY_512Kx16,
ONFIG_SYS_FLASH_ERASE_TOUT

CONFIG_SYS_FLASH_WRITE_TOUT,
c)
Makefile
COBJS-XXX ,
@D  board\samsung\s3c¢6410\Makefile

COBJS-y := s3¢6410.0,

@ arch\arm\cpu\arm1176\s3c64xx\Makefile

“COBJS-$% (CONFIG_S3C6400) += cpu_init.o speed.o”

COBJS-$(CONFIG_S3C6410)+= \cpu_init.o speed.o

config

d) Makefile = MAKEALL s

) TQ6410 s
MAKEALL LIST_ARM11 “s3c¢6410”

@ Makefile

$3¢6410_config:unconfig
@$ (MKCONFIG) $(@: _config = ) arm \
arm1176 s3c6410 samsung s3c64xx

arm cpu , arm1176 cpu ,
S3¢6410 , S3¢64x0

/include/ config.mk ,
ARCH = arm BOARD = S3¢6410
CPU = arm1176 SOC = S3¢64x0
5)
#make s3¢6410_config
#make

u-boot.bin,

6)

u-boot.bin

flash

4
Bootloader s
o Bootloader
R u—boot )
S3C6410  u-boot .
u-boot Linux
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WeChat ID: kontronn


http://www.kontronn.com/support/168-chinese-display-solution-based-on-freetype-font-in-vxworks
http://www.kontronn.com/support/177-development-of-simple-animation-in-vxworks-os-based-on-tilcon
http://www.kontronn.com/support/178-design-of-graphic-user-interface-of-the-fire-control-system-based-on-tilcon
http://www.kontronn.com/support/179-graphic-user-interface-design-for-integrated-navigation-information-processing-device-based-on-tilcon
http://www.kontronn.com/support/194-memory-configuration-and-management-of-vxworks
http://www.kontronn.com/support/211-pci-configuration-and-application-based-vxworks
http://www.kontronn.com/support/218-transplant-of-vxworks-bsp-based-on-mpc8270
http://www.kontronn.com/support/91-bootrom-function-improvement-experience-sharing
http://www.kontronn.com/support/230-design-and-implementation-of-chinese-platform-based-on-vxworks-embedded-system
http://www.kontronn.com/support/37-vxbus-a429-driver-interface
http://www.kontronn.com/support/147-development-and-realization-of-gigabit-network-driver-based-on-vxbus-and-mpc8569e
http://www.kontronn.com/support/113-a-driver-design-which-highly-speed-connects-ppc-and-fpga-based-on-vxbus
http://www.kontronn.com/support/6-vxbus-device-driver-design-for-vxworks
http://www.kontronn.com/support/250-the-driver-structure-analysis-based-on-vxworks
http://www.kontronn.com/support/270-driver-development-based-on-vxbus-for-data-qcquisition-card
http://www.kontronn.com/support/310-designing-of-redundant-can-model-based-on-the-rtos-vxworks
http://www.kontronn.com/support/312-development-of-s1d13506-drivers-and-display-program-under-vxworks-windml
http://www.kontronn.com/support/318-the-application-of-mesa-in-windml-of-vxworks
http://www.kontronn.com/support/322-applying-of-double-buffering-technology-in-vxworks
http://www.kontronn.com/support/328-design-and-implementation-of-vxworks-gui
http://www.kontronn.com/support/338-realization-of-socket-in-vxworks
http://www.kontronn.com/support/339-analysis-of-windml-graphics-interface-program-frame
http://www.kontronn.com/support/354-the-application-of-ethernet-for-pc104-with-vxworks-real-time-operating-system
http://www.kontronn.com/support/358-research-and-design-of-embedded-real-time-operating-system-scheduling-strategy
http://www.kontronn.com/support/360-display-technology-of-chinese-characters-based-on-vxworks-in-military-command-system
http://www.kontronn.com/support/370-development-platform-for-real-time-control-system-chinese-ui-based-on-vxworks
http://www.kontronn.com/support/375-a-method-to-achieve-interface-display-under-vxworks
http://www.kontronn.com/support/382-development-of-driver-software-for-gpu-based-on-fpga-in-vxworks
http://www.kontronn.com/support/385-design-of-multi-serial-port-card-based-on-vxworks
http://www.kontronn.com/support/394-research-of-memory-manaement-mechanism-in-vxworks
http://www.kontronn.com/support/399-implementation-of-t9-input-method-for-tilcon-of-vxworks
http://www.kontronn.com/support/407-design-method-of-graphics-interface-based-on-windml-in-vxworks
http://www.kontronn.com/support/417-design-and-implementation-of-visual-test-software-for-io-control-board-based-on-tilcon
http://www.kontronn.com/support/420-real-time-multitask-software-design-of-communication-server-based-on-vxworks
http://www.kontronn.com/support/155-linux-programming-3rd-edition-with-source-code
http://www.kontronn.com/support/156-the-design-and-implementation-of-nand-flash-file-system
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WeChat ID: kontronn


http://www.kontronn.com/support/164-implementation-of-drivers-for-multi-channel-data-communication-devices-in-linux
http://www.kontronn.com/support/180-zsh-design-guide-for-array
http://www.kontronn.com/support/187-gdb-command-explanation-in-chinese
http://www.kontronn.com/support/150-embedded-c-programming-language
http://www.kontronn.com/support/222-linux-uart-programming-how-to
http://www.kontronn.com/support/228-embedded-application-design-boased-on-yocto-project
http://www.kontronn.com/support/231-decompile-of-android-application
http://www.kontronn.com/support/232-research-on-action-based-encryption-application-system-based-on-android
http://www.kontronn.com/support/233-step-by-step-for-embedded-linux-porting
http://www.kontronn.com/support/234-list-of-very-good-articles-about-embedded-c-c
http://www.kontronn.com/support/235-design-of-and-research-on-high-performance-server-based-on-linux
http://www.kontronn.com/support/236-porting-android-kernel-for-s3c6410
http://www.kontronn.com/support/237-android-development-guide-chinese-edition
http://www.kontronn.com/support/238-architecture-design-and-implementation-principle-for-linux-os-2nd-edition
http://www.kontronn.com/support/128-how-to-easily-upgrade-linux-kernel-in-ubuntu-and-linux-mint
http://www.kontronn.com/support/244-source-code-for-mp3-media-player-for-android
http://www.kontronn.com/support/245-the-study-of-real-time-capabilities-for-embedded-linux-system
http://www.kontronn.com/support/246-a-brief-analysis-on-the-framework-and-its-kernel-of-andorid-embedded-system
http://www.kontronn.com/support/249-the-study-of-improved-methods-for-embedded-linux-system-real-time-capabilities
http://www.kontronn.com/support/264-detailed-explanation-about-the-tcp-ip-protocol-for-linux
http://www.kontronn.com/support/267-research-and-implementation-of-memory-deduplication-in-the-linux-desktop-environment
http://www.kontronn.com/support/277-master-android-7-0-new-features-quick-settings
http://www.kontronn.com/support/293-research-on-reverse-analyzing-of-android-application
http://www.kontronn.com/support/294-study-on-course-teaching-of-android-operating-system
http://www.kontronn.com/support/295-research-of-smart-phone-operating-system-based-on-android
http://www.kontronn.com/support/296-the-realization-of-the-english-reading-in-android
http://www.kontronn.com/support/297-customizing-linux-distribution-based-on-the-yocto
http://www.kontronn.com/support/301-design-and-implementation-of-network-device-driver-based-on-embedded-linux
http://www.kontronn.com/support/302-how-to-study-embedded-knowledge-effectively
http://www.kontronn.com/support/304-design-and-implementation-of-gps-positioning-system-based-on-android-platform
http://www.kontronn.com/support/335-usb-driver-development-under-linux-and-arm
http://www.kontronn.com/support/337-development-of-rtc-driver-based-on-i2c-in-linux
http://www.kontronn.com/support/343-the-development-of-device-driver-for-embedded-linux-platform
http://www.kontronn.com/support/346-the-design-and-implementation-of-device-driver-for-sd-card-based-on-embedded-linux
http://www.kontronn.com/support/353-linux-systems-in-the-process-of-scheduling-strategy
http://www.kontronn.com/support/361-research-on-real-time-method-of-embedded-linux
http://www.kontronn.com/support/366-analysis-and-improvement-on-real-time-based-on-linux-interlocking-computer-system
http://www.kontronn.com/support/376-research-of-the-usb-3-0-device-driver-design-method-based-on-embedded-linux
http://www.kontronn.com/support/378-android-mobile-phone-application-design-music-resource-player
http://www.kontronn.com/support/384-realization-of-linux-based-on-ipv6-tunnel-on-ethernet
http://www.kontronn.com/support/387-research-and-design-of-mobile-learning-platform-based-on-android
http://www.kontronn.com/support/396-design-and-application-of-uart-communication-debug-based-on-linux-and-qt
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WeChat ID: kontronn


http://www.kontronn.com/support/400-design-of-dynamic-image-acquisition-system-based-on-qt-in-linux
http://www.kontronn.com/support/402-research-and-design-of-medical-ward-round-system-based-on-android-platform
http://www.kontronn.com/support/410-designing-and-development-android-based-software-automated-monitoring-tools
http://www.kontronn.com/support/413-research-and-implementation-of-software-hardware-video-decoding-with-different-rendering-methods-in-android
http://www.kontronn.com/support/425-research-on-android-acceleration-sensor-technology-based-on-mobile-device
http://www.kontronn.com/support/429-research-on-android-system-based-on-vibration-test-instrument
http://www.kontronn.com/support/160-nand-flash-device-driver-design-for-yaffs-file-system-in-windows-ce-net
http://www.kontronn.com/support/161-can-bus-device-driver-design-in-windows-ce
http://www.kontronn.com/support/170-implement-and-application-of-adc-driver-based-on-windows-ce-net
http://www.kontronn.com/support/171-realization-of-serial-communication-based-on-windows-ce
http://www.kontronn.com/support/176-the-research-and-study-of-grps-module-based-on-windows-ce-net
http://www.kontronn.com/support/189-source-code-for-booting-into-dos-using-ntldr-under-the-ntfs-partion-of-windows2k
http://www.kontronn.com/support/193-usb-device-driver-development-in-windows
http://www.kontronn.com/support/195-new-programme-design-of-high-capacity-data-transmission-based-on-wince-system
http://www.kontronn.com/support/196-step-by-step-for-installing-and-developing-wince-6-0
http://www.kontronn.com/support/197-c-source-code-of-calculator-for-dos
http://www.kontronn.com/support/198-voice-communication-application-for-g726-lan-and-source-code
http://www.kontronn.com/support/199-method-for-loading-device-driver-from-3rd-party-for-windows-ce
http://www.kontronn.com/support/200-register-editor-application-for-windows-ce-and-it-s-source-code
http://www.kontronn.com/support/201-source-code-for-uart-communication-for-windows-ce
http://www.kontronn.com/support/202-source-code-for-reading-and-writing-sd-card-for-windows-ce
http://www.kontronn.com/support/227-research-on-bootload-based-on-windows-ce
http://www.kontronn.com/support/281-the-auto-installation-of-wireless-network-card-in-windows-ce
http://www.kontronn.com/support/292-research-and-implement-of-videophone-based-on-windows-ce
http://www.kontronn.com/support/316-design-of-embedded-image-acquisition-system-based-on-wince
http://www.kontronn.com/support/327-palmprint-identification-system-based-on-arm-and-windows-ce
http://www.kontronn.com/support/368-analysis-and-application-of-the-dcom-protocol-in-a-network-redundancy-enivronment
http://www.kontronn.com/support/386-development-of-windows-xp-embedded-in-substation-communication
http://www.kontronn.com/support/395-development-and-application-of-xpe-in-the-multifunctional-display-console
http://www.kontronn.com/support/401-design-and-implementation-of-lkj2000-simulation-system-based-on-windows-xp-embedded
http://www.kontronn.com/support/409-development-of-windows-xp-embedded-operating-system-in-virtual-instrument
http://www.kontronn.com/support/421-design-of-embedded-navigation-digital-map-based-on-evc
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ARM:

H:F DiskOnChip 2000 HIBRBhFE ¥ it SN H
T ARM AR & 11) PC-104 S 28380t

T ARM R A\ 20 R G T AL B LRI 7T
Wit ARM [ I Ak 2
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WeChat ID: kontronn


http://www.kontronn.com/support/163-schematics-of-freescale-mpc8536-development-board
http://www.kontronn.com/support/203-firmware-design-based-on-mpc8548e
http://www.kontronn.com/support/204-design-of-embedded-data-processing-system-based-on-mpc8548e
http://www.kontronn.com/support/205-implementation-of-embedded-network-communication-platform-based-on-powerpc
http://www.kontronn.com/support/209-application-of-powerpc-in-vehicle-display-and-control-system
http://www.kontronn.com/support/217-design-of-single-board-computer-based-on-powerpc
http://www.kontronn.com/support/226-archieving-fpga-configuration-by-using-powerpc860
http://www.kontronn.com/support/253-design-and-implementation-of-embedded-power-exchanging-system-based-on-mpc8247
http://www.kontronn.com/support/254-development-of-mpc8247-embedded-linux-system-based-on-device-tree
http://www.kontronn.com/support/263-transplantation-of-u-boot-embedded-system-based-on-mpc8313e
http://www.kontronn.com/support/271-uboot-porting-for-smp-system-based-on-powerpc
http://www.kontronn.com/support/283-uboot-porting-for-embedded-system-based-on-dual-core-processor-of-powerpc
http://www.kontronn.com/support/309-design-of-radar-signal-processor-based-on-powerpc
http://www.kontronn.com/support/311-porting-of-the-bootloader-for-powerpc-platform
http://www.kontronn.com/support/323-design-of-the-expansion-of-multi-serial-ports-communication-based-on-powerpc-embedded-core
http://www.kontronn.com/support/332-anti-interference-design-of-multi-port-network-system-based-on-powerpc
http://www.kontronn.com/support/341-graphics-interface-design-based-on-mpc860t-and-vxworks
http://www.kontronn.com/support/356-ppmc-system-based-on-mpc8260-processor
http://www.kontronn.com/support/367-study-and-design-of-a-controller-based-on-powerpc
http://www.kontronn.com/support/374-the-analog-input-expansion-based-on-the-powerpc
http://www.kontronn.com/support/381-design-of-vehicle-communication-system-based-on-powerpc
http://www.kontronn.com/support/408-a-method-and-implementation-of-expanding-general-io-in-embedded-system-based-on-powerpc
http://www.kontronn.com/support/416-design-and-research-of-embedded-system-based-on-powerpc-440gp-microcontroller
http://www.kontronn.com/support/422-hardware-design-of-embedded-system-based-on-dual-powerpc-7447a-processor
http://www.kontronn.com/support/169-device-driver-design-and-application-based-on-diskonchip-2000
http://www.kontronn.com/support/182-pc104-bus-design-based-on-arm-system
http://www.kontronn.com/support/183-research-of-exception-handler-mechanism-for-embedded-system-based-on-arm
http://www.kontronn.com/support/185-interrupt-processing-design-for-arm
http://www.kontronn.com/support/186-design-and-implementation-of-embedded-data-communication-interface-driver-based-on-arm
http://www.kontronn.com/support/190-source-code-of-the-device-driver-for-tft-lcd-for-s3c2410
http://www.kontronn.com/support/212-an-electromagnetic-interference-design-of-a-high-speed-image-acquisition-system-on-dm642
http://www.kontronn.com/support/214-stm32-adc-multi-channels-source-code
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http://www.kontronn.com/support/216-porting-arm-linux-on-ep7312
http://www.kontronn.com/support/229-300-classical-questions-about-arm
http://www.kontronn.com/support/117-the-design-and-implementation-of-the-embedded-systems-of-the-spectrum-monitoring-equipment-based-on-s5pv210
http://www.kontronn.com/support/239-detailed-explanation-by-instruction-level-about-start-s-source-code-in-uboot
http://www.kontronn.com/support/241-the-design-and-realization-of-embedded-zigbee-gateway-based-on-arm
http://www.kontronn.com/support/262-the-transplantion-of-embedded-linux-system-based-on-s3c6410-micro-processor
http://www.kontronn.com/support/272-transplantation-and-realisation-of-ucos-ii-and-lwip-protocol-stack-on-cortex-a8-platform
http://www.kontronn.com/support/282-device-driver-design-of-embedded-linux-wireless-network-based-on-arm
http://www.kontronn.com/support/290-linux-adc-device-driver-for-arm-s3c2440
http://www.kontronn.com/support/291-linux-touch-screen-device-driver-for-arm-s3c2440
http://www.kontronn.com/support/298-video-processing-and-digital-microwave-transmission-system-based-on-linux-and-cortex-a8
http://www.kontronn.com/support/303-porting-of-uboot-for-booting-from-nand-flash-mode
http://www.kontronn.com/support/305-design-of-uart-based-on-arm-processor
http://www.kontronn.com/support/317-analysis-and-processing-of-malfunction-for-arm-cortex-m3-processor
http://www.kontronn.com/support/321-research-of-the-boot-and-debug-for-arm-micro-processor
http://www.kontronn.com/support/329-execution-of-the-image-based-on-arm-system-and-the-implementation-of-the-interrupt-execution-mechanism
http://www.kontronn.com/support/340-arm-secondary-development-interface-based-on-interrupt-call
http://www.kontronn.com/support/362-design-of-lcd-driving-in-linux-based-on-arm11-embedded-system
http://www.kontronn.com/support/363-porting-of-uboot-for-s3c2440
http://www.kontronn.com/support/371-design-of-wireless-video-terminal-based-on-arm11
http://www.kontronn.com/support/380-uboot-analysis-and-transplantation-based-on-s3c6410
http://www.kontronn.com/support/388-design-of-high-fidelity-lossless-music-player-based-on-arm-embedded-system
http://www.kontronn.com/support/406-porting-of-uboot-to-mini6410
http://www.kontronn.com/support/414-analysis-and-implementation-of-arm11-based-mount-for-nand-flash-simulation-u-disk-under-embedded-linux
http://www.kontronn.com/support/427-power-integrity-analysis-based-on-arm11
http://www.kontronn.com/support/172-typical-design-of-dsp-power
http://www.kontronn.com/support/173-design-of-high-frequency-pulse-power-supply
http://www.kontronn.com/2-products/174-design-for-power-synthetic-protection
http://www.kontronn.com/support/175-design-of-arbirary-waveform-power-supply
http://www.kontronn.com/support/210-analysis-and-application-of-high-speed-pcb-signal-integrity
http://www.kontronn.com/support/212-an-electromagnetic-interference-design-of-a-high-speed-image-acquisition-system-on-dm642
http://www.kontronn.com/support/225-design-a-ip-dispatcher-base-on-a-com-express-nano-motherboard
http://www.kontronn.com/support/243-the-design-and-implementation-of-a-data-recorder-based-on-com-express-architecture
http://www.kontronn.com/support/248-design-of-signal-system-logic-arithmetic-unit-based-on-com-express
http://www.kontronn.com/support/258-design-of-radar-echoes-pre-processing-module-based-on-com-express
http://www.kontronn.com/support/265-analysis-and-application-of-simple-multi-task-kernel-on-x86-platform
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http://www.kontronn.com/support/266-design-and-research-about-pre-os-application-based-on-uefi-shell
http://www.kontronn.com/support/2-products/274-research-of-malicious-code-defense-technology-based-on-uefi-firmware
http://www.kontronn.com/support/280-investigation-of-support-firmware-for-computer-platform-with-mips-architecture
http://www.kontronn.com/support/299-verification-technology-based-on-uefi-firmware-trojan
http://www.kontronn.com/support/314-analysis-and-development-of-uefi-application-and-uefi-driver
http://www.kontronn.com/support/324-research-and-implementation-of-trusted-bios-based-on-uefi
http://www.kontronn.com/support/331-research-on-demestic-computer-bios-based-on-uefi
http://www.kontronn.com/support/342-a-secure-module-analysis-based-on-uefi
http://www.kontronn.com/support/347-design-of-equal-precision-frequency-meter-based-on-fpga-niosii
http://www.kontronn.com/support/348-design-for-embedded-system-based-on-fpga
http://www.kontronn.com/support/349-the-design-and-realization-of-the-basic-signal-generator-based-on-sopc
http://www.kontronn.com/support/357-research-and-development-of-pmon-based-on-loongson-platform
http://www.kontronn.com/support/365-configurable-design-of-embedded-bios-based-on-x86-platform
http://www.kontronn.com/support/377-analysis-and-optimization-of-pmon-based-on-loongson-2f-cpu
http://www.kontronn.com/support/383-design-and-implementation-of-interface-circuit-between-cpu-and-gpu
http://www.kontronn.com/support/389-pmon-source-code-compiling-and-starting-analysis-based-on-loongson-1a-platform
http://www.kontronn.com/support/397-design-of-an-embedded-dc-control-and-monitoring-device-based-on-the-pc104-industry-controller
http://www.kontronn.com/support/398-research-and-development-of-the-general-purpose-computation-on-gpus
http://www.kontronn.com/support/405-high-speed-fir-digital-filtering-on-gpu
http://www.kontronn.com/support/412-hybrid-programming-model-based-on-cpu-gpu-heterogeneous-computing
http://www.kontronn.com/support/418-gpu-performance-optimization-targeting-opencl-model
http://www.kontronn.com/support/288-computer-software-basic-data-structure-algorithm
http://www.kontronn.com/support/319-optimization-of-advanced-data-structures
http://www.kontronn.com/support/320-study-algorithm-from-scratch
http://www.kontronn.com/support/333-analysisi-of-socket-programming-tcp-based-on-linux
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http://www.kontronn.com/support/344-network-programming-technique-and-its-realization-based-on-socket
http://www.kontronn.com/support/391-data-structure-exam-question-chapter-1-introduction
http://www.kontronn.com/support/403-data-structure-exam-question-chapter-2-linear-table
http://www.kontronn.com/support/404-data-structure-exam-question-chapter-2-linear-table-answers

