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TR IEAR SR Linux 2.6 TP V-6, S TF S DU B4

D
2)
3
4)
5)
6)
7
8)

Linux FFR FEHL, R A8 X g B a5 AAH DGR Y 5

ST R IEABAR TR, SRR Ok, Bk, LA THek 1 USB Device 2;

USB Boot 1.4b k&% T H;

MIPS A8 X 4w T H4%: FIE#ALILT GCC-4.1.2 fIl GLIBC-2.6.1 [ T H.%%;

5157 U-Boot Jift: FHIEFEHE u-boot-1.1.6 FIUEISFIER T

Linux 2.6 #ZCoyifid: FE$AE linux 2.6.24.3 & O KRS AIRN T

WX RS IR MES LIRS RS, 3T glibe 2.6.1 3& %, 2HF udev 1 hotplug %5;
GUI FFR M8 P B CES, W GTKIQTE/MIiniGUI %5.
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n ﬁe_!_]_:é HENLIT R

2 HAL TR

FETTUG Linux TR Z AT, B 2R — G PC R AT s, TCEEBEABAR I RS, Hs) TFTP
HNFS k5545 . FAME IR L2234 T Ubuntu 7.10.

2.1 ZEXXYgwiFTHE
TEA A EELRT- 5 _EHEAT Linux 2.6 WAZTT R 201, B 56 75 B e 36 MIPS 19AZ X 4 it T HL% £ X Linux
2.6 WiZTIT %, BIFHAEIET GNU GCC 4.1.2 f1 GLIBC-2. 6.1 [f] MIPS A& X 4i¥ T HAE, ot
Linux E#H1 E.
{E Linux EHL_E223E MIPS 28 X4k T H D BT
HE, Qg —T/EEX%, T EEAMERZEXT, k.
$ mkdir —p Zopt
$ cd /opt
$ tar xzf mipseltools-gcc412-glibc261.tar.gz
R, B PATH B AR &
$ export PATH=/opt/mipseltools-gcc412-glibc261/bin:$PATH
Foe IR B THD B IR M m BRI 5, AT A TR #Y) helloworld.c 13— :

$ mipsel-linux-gcc —o helloworld helloworld.c

ARG PRI, U TR 2 ke R AT X g 1 T BT DL AR 7

2.2 JB3) TFTP F1 NFS R%

TFTP &k N FE S M 4 AL il 51 FFEF U-Boot S FF TFTP F#IhiE. fEFKMEBL, Wik
FHES T TFTP k%%, 513857 U-Boot whn] Ldid TFTP R4k Linux #%.00 2 HAsRIZAT, XA
KIGTIAER AT I o Bk, U P AE R R IT R I Linux 280 Windows 4L F 53 TFTP k4.
Linux Ik %5 8% LA sh TFTP RS LA R

BB ete/xinetd.d/tftp, LR VCE TFTP g5 as HOMR H R MIF A RS BB ST -

service tftp

{
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IR n ﬁe%%

socket type = dgram

protocol = udp

wait = yes

user = root

server = /usr/sbin/in. tftpd
server_args = —-s /tftpboot/
disable = no

per source =11

cps = 100 2

flags = IPv4

PL A5 TFTP RS IOAR H 3% A/tftpboot. WndiiZ H ¥, S e IR TFTP k%, Jiikin |

$ sudo /etc/init.d/xinetd restart

XFE, TRTP MRSSHUEZN T, ARaT LMER] TRTP 2 5 s b e i T I

W28 ARG (NFS) REEAEA IR RG] SE SO 3E 2. 760 3) Linux WA%)G, WEZ AT LUl NFS
HHMR RS, UHFENHFF R . EHRNE, BFERE Linux 2 VLGS NFS k%, I
74 ROOT X RGH] NFS Hak Fo Linux 4548 L3 NFS RS LU T

B N2 45 S letclexports

/nfsroot * (rw, sync, no_root_squash)

BEOE U e v] LU LA R i 2 3 BINES -

$ sudo exportfs -r

$ sudo /etc/init.d/nfs—kernel-server restart

FIXH, FEARRITFRIIEE CAMERL T, Tt n] OT A BRI R TAE T
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n ﬁﬂ% U-Boot [T & A ]

3 U-Boot B FF &R

Linux W5 2 U-Boot k51 5. U-Boot & MR ARG 3 ALK T RS 5 | SFE 7, eiRMteR4r O,
LUK M2 R N a2, 245 NOR A1 NAND [A £7 A1 FR 55 48 F 45 BRAE T g, 57 45 W9 2% B i3 A%
JFFS2/EXT2/FAT SRS, [RINESZ R 2 Mk &K1 MMC/SD <. USB %45 LCD ¥ah%% .

HIEBHL T U-Boot 1.1.6 FRA, IXHURF I 1525 /v 41 U-Boot IORSAE . T AAME T T7ik .

B UM FURZS eI E BT, SSEBRS O REA T . ST, AR SE R R A AT
o ZH R linux_nand_flash_guide_CN.pdf

&
3.1 U-Boot JEG

B, BFE M IE A 7 (http://www.ingenic.cn/) T 2 U-Boot )5 it flu-boot.1.1.6.tar.bz2 Fl5:# b
T (u-boot-1.1.6-jz-yyyymmdd.patch.gz, yyyymmdd 7~ H ).

Lok, {8 U-Boot W G 2 TAE H T, WA SN T, AN T TR H 5%, 21T
# tar —xjf u-boot-1.1.6.tar.bz2

# cd u-boot-1.1.6
# gzip —cd ../u-boot-1.1.6-jz-yyyymmdd.patch.gz | patch —pl

FXHE, BELHES L U-Boot [N,

u-boot-1.1.6 H 45T

e cpu: CPU 34, Hoi7 Hax#8E LA U-Boot 32457 CPU #4411, # 1F CPU A2 I4CHS #5
£7T cpu/mips/H3&k T, FESCAEEE:

- start.S MIPS W% i 2 AR5

- cpu.c CPU L& #I5efChY, 40 TLB fl CACHE /5%

-jz4730.c JZA4730 FIFARES, 1A Y timer. PLL Il SDRAM ({44445
- jz4740.c JZA740 FIFARES, 1A Y timer. PLL Il SDRAM [{#)4H 4055
- jz4750.c JZA4750 FIFARES, 1A Y timer. PLL Il SDRAM ({44445
- jz_serial.c FAT L UART IRENFF

-jz_eth.c LUK M 2= SR s

-jz_i2c.c 12C 2 KB FE

-jz_lcd.c LCD #Hil #3 SR 3l f v

-jz4740 slcd.c  jz4740 Smart LCD #5128 5K 5h R e

Linux Development Guide
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U-Boot ¥ T & A A n ﬁﬂ%

- jz4750 lcd.c jz4750 LCD &4l 85 SRS F2 )7
-jz_mmc.c MMC/SD K5l 27
-jz4730_nand.c  JZ4730 NAND flash 4z}
- jz4740_nand.c  JZ4740 NAND flash 4Kz}
-jz4750_nand.c  JZ4750 NAND flash %Xz}
e jz4750d [ARE Y jz4750 S ALY, it % CONFIG_JZ4750D i

o board: FFRMUHKICA, WA KEEBIA S u-boot.lds A lE /A config.mk. LRI
RARMIVIGEAARIS S . FeT JZ4730 [)°F- 44 LIBRA. PMPV1. PMPV2. GPS %%, %7 124740
1°F-5H EMURUS. LEO 4. J:T JZ4750 [1°F- 5 A APUS 4. W1 JZ4730 PMP 2.2 FF R HRFIAH
FARRLAL T H 5% board/pmpv2/ F, FEE AL

- pmpv2.c TFRMUIVIAACTERE, W GPIO HIFItAAL, PLL HI0)EA1L S
- flash.c JF& M NOR Flash BX 57

- Makefile makefile 3C1F

- config.mk k73 Be ST A

- u-boot.lds U-Boot HE#e A SC A

- u-boot-nand.lds NAND U-Boot 554 14 3 4

e common: S{AREEMICIISCAE, AE %Rl U-Boot it FH fir & ¥ S0
o disk: disk K& X AL FRACAY
e doc: FHIICHY
o drivers: WA, WEFIM-RIKE). CFI b5tk Flash 5%5)). USB Device Jx5))%5
o fs: FFLMRLMIKS), W EXT2. FAT. JFFS2. CRAMFS %
o include: FRpSLICIE, AL FAH R M) 8 SO R AR IR & SCAF45
- include/asm-mips/jz4730.h JZ4730 A Sk 30 pF e .
- include/asm-mips/jz4740.h JZAT40 AHIRI A Lo
- include/asm-mips/jz4750.h JZ4750 A Sk 30 pFE 3.
- include/asm-mips/jz4750d.h ~ JZ4755 FHICH Sk SO 5E Lo

- include/configs/pmpv2.h FTJZ4730 MIF P& PMP 2.2 IR0 E SO
- include/configs/pavo.h 51324740 I RT-6 PAVO I E AT

- include/configs/apus.h FeF JZ4750 MR -5 APUS [RECE SCFS

- include/configs/cetus.h T JZAT55 MFF R CETUS [FIC & S .

e lib_generic: JIr & Fil A 1 SCpF

e lib_mips: MIPS 44 Z 3 JT 1t ¢

e lib_arm: ARM {4 Zil 130 1F

e nand_spl: NAND SPL (Secondary Program Loader)f{i5
e msc_spl: MMC/SD SPL (Secondary Program Loader)fti4
o net: MLEAHCIHIARAY

e tools: 7 S-Record il U-Boot W41 T H, 1 mkimage

3.2 WEFMZiZE U-Boot
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n ﬁﬂ% U-Boot [T & A ]

fio & Agw i U-Boot IFERFI M. ANk, IR, BB I RRINAFR, JEfix CPU &M
NAND Flash i& /& )\ NOR Flash JG3lj. BULEKAT A SRR IE 24251 CPU R & P&, B4
B HRAT X N B E S . HARS % DL 7

1) JZ4740 PAVO -4, NAND Flash Ji3):

XFT- JZ4740, £ NAND [f) block O [fJHT 16KB jZ'& T nand_spl, M block 1 F4fjiE u-boot.bin.
u-boot-nand.bin Hi nand_spl #1 u-boot.bin 21 & 1M j%. JZ4740 fEid bootsel BkZkik$ NAND flash 11T
K/, FF512B Fil 2KB. ] 4KB 1L ) NAND i, 7E bootrom 1 nand_spl #i¥ A 1E 2KB 1T
KN, TG T u-boot.bin AT ulmage I #% 4KB 1T NAND Kkesk, BEXN linux R4, 144 1E % 1) 4KB
1 NAND A Ff NAND SCfF R4t

iR W AT 21T include/configs/pavo.h ™1, BEELFAHIC NAND 244, W% 115 KILBGOBUOM (1]
NAND:

#define CFG_NAND_PAGE_SIZE 4096
#define CFG_NAND_BLOCK_SIZE (512 << 10)
#define CFG_NAND_BADBLOCK_PAGE 127
#define CFG_NAND_ECC_POS 6

Hrf, CFG_NAND_ECC_POS & ECC £ NAND 4 — 0l oob I /ffk#% &, nand_spl X u-boot.bin
PL K u-boot.bin #HL ulmage i, #(JT reed-solomn ECC X NAND [ 2 B3k 47 T AL % o
CFG_NAND_ECC_POS [l 75 ZE R 5 A8 1 15—

YRR
$ make pavo_nand_config
$ make

%1% J5 42 % u-boot-nand.bin.

2) JZ4750 APUS “}-£5, NAND Flash 5 3)):

X1+ 3Z4750, 7F NAND [#) block 0O (1 16KB J¥ & T nand_spl, M CFG_NAND_U_BOOT_OFFS
HICE u-boot.bin. u-boot-nand.bin Hi nand_spl F! u-boot.bin 21L& 1M k. JZ4750 SZHF&FH TR/
NAND(512B, 2KB A1 4KB), bootrom il id 8 nand_spl [IHT 12 /> byte, K $kH NAND [1) 528 55 FE
JUR/ANFIAT MK

i i 2445 include/configs/apus.h 1, W ELFAIE NAND 2%k, #1245 KOG8G08UOM
f) NAND:

#define CFG_NAND_BWS 1

#define CFG_NAND_PAGE_SIZE 4096

#define CFG_NAND_ROW _CYCLE 3

#define CFG_NAND_BLOCK_SIZE (512 << 10)

#define CFG_NAND_BADBLOCK_PAGE 127

#define CFG_NAND_BCH_BIT 8

#define CFG_NAND_ECC_POS 24

/l#define CFG_NAND_BCH_WITH_OOB

Linux Development Guide
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U-Boot [T &A1 1 Ingenlc

M, CFG_NAND _BCH_BIT E/rffl A ECC &k , f5 4bit BCH Al 8bit BCH M FhikF%.
CFG_NAND_BCH_BIT 1 CFG_NAND_ECC_POS [{]¥ & 7 2 5 B 2% AR N 3 B — 2.

CFG_NAND_BCH_WITH_OOB #%7ik u-boot % NAND [] BCH ECC 4 fi#tfid J7 252 75 Al linux kernel —
. AT X CFG_NAND_BCH_WITH_OOB, Ji4 u-boot J X} NAND data X $8E4T 4w fif65, A1 1inux
A5, e X7 CFG_NAND_BCH_WITH_OOB, u-boot ¥ %} NAND data [X {1 oob [X 1 fih4,
H linux — 3, BEIF u-boot 1] LAEZELAE linux R ] nandwrite_mlc iy 4665 1) ulmage, H B¢ 1) ulmage
ZH] mkyaffs2image MURFIR AR EE, FARUEIIE S IR I1E M 3G B Linux NAND Flash Guide [1)
1.3.3.3 “JZ4750 7F linux F4Esk ulmage”.

SER

$ make apus_nand_config
$ make

%1% J5 A2 % u-boot-nand.bin.

3) JZ4750 APUS “F-&, SD Card i3 3):

WHRAELE u-boot H# Ff NAND A4, 75 24E include/configs/apus.h ', % B IF—4> NAND £
£, et

#define CFG_NAND _IS SHARE 1

CFG_NAND_IS_SHARE %4 1, %7~ NAND A1 SDRAM JL:H M2k, F T2 FF 1.8V mobile SDRAM 1]
JZ4750, Wi AL B ZR I, 2K Hod hy 0. 76 nand boot 5 IL R, A& tiZ 2 5 (14, K4 bootrom
TEEH nand_spl i 2 E 3l 4] 1 s 26 2 5 =

SR

$ make apus_msc_config
$ make

%1% J5 42 i u-boot-msc.bin.
4) JZ4755 CETUS “7£3, NAND Flash f53):

¥ JZ4755 (JZ4750d) |, 4ni¥Z HiTiE4F include/configs/cetus.h ', & & IfFH% NAND S4, 4
fxtF-#15 KOGAGOSUOM [ NAND:

#define CFG_NAND_BWS 1
#define CFG_NAND_PAGE_SIZE 4096
#define CFG_NAND_ROW_CYCLE 3

#define CFG_NAND_BLOCK_SIZE (512 << 10)

#define CFG_NAND_BADBLOCK_PAGE 0

#define CFG_NAND_BCH_BIT 8

#define CFG_NAND_ECC_POS 24

G, BIART) SDRAM ¥R/, Wit 64M, N include/configs/cetus.h 11 &
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I Ingenlc

U-Boot [P T & I

#define CONFIG_NR_DRAM_BANKS 1
L 128M N E

#define CONFIG_NR_DRAM_BANKS 2
e,

$ make cetus_nand_config

$ make

%1% J5 42 % u-boot-nand.bin.

3.3 5% U-Boot B HistR

DL 2 i 2 ) ki AG T ERES B H AR Flash |, CPU #& EH 54 Flash 2R
Al LUl USB Boot T HBESE, FEMMIBERINEIE S XA TR R . X B RAT1284M)

u-boot.

USB Boot T.HA4%5% u-boot-nand.bin

USB Boot T BAEH T 3C#F USB 5| SR IEALPEEE T4,
USB 5%,

B 5B T USB Boot T B [ EHLER BN FIN ]
ORE) TERR N ARG H S,

BT USB W4,

SSINEE)

HuikR T JZ4730, H'U B IFACH IS A £

Jas Hbst M USB 515 . fERIIA
1217 USB Boot W ] USB_Boot.exe Jf ke

FERE KT EE4f A USB Boot Bt B SIS Bt B2 1B, AERT AR5 st UTIRBEsR T -

USBBoot :> boot 0
USBBoot :> nerase 0800
USBBoot :> nprog 0 u-boot-nand.bin 0 0 -n

ek sea, JAB HARE, XN Z AT DAAE 1 257 3 U-Boot J2 47 T ENE K.

3.4 U-Boot %

N A 4 — 28 T U-Boot fir

Y

“help
“printenv” % %M EE MR R,
AW E AR
/\/\ WEEA R,
A TRAF IR AR L
ﬂ*zﬁ:ﬁx IP.
L TRTP B N M 45 ~ #c s

”»

“setenv” fir4:
“askenv” n/} 1&

_‘/4

UMmAEHEIAmA, Hh “help command” A& HAk

fir & A% 3o

Linux Development Guide
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U-Boot [T &A1 1 Ingenlc

Zar A EI NFS U4 N 81817
“pbootm” fir4: %M M memory 24T u-boot W% .

go” il %4 M memory iz47 N TR .

“poot” fir4: Zr4is4T bootemd FREIAR FE R E MM .
“reset” % &M RN CPU.

NOR Flash 4

“protect” fir4: NOR Flash 5 {4 i /45 1Ly 4.
“erase” 14 : NOR Flash ¥& 4.

NAND Flash 4

“nand info”: 77 NAND 5 &

“nand erase”: NAND Flash &4 .
“nand read”: NAND Flash 74
“nand write”: NAND Flash 51 4.
“nand bad”: NAND Flash sz ..

MMC/SD £ir4:

“mmcinit”: MMC/SD #Jtaik a4 .
“fatls mmc 0/”: & MMC/SD HEAC a4
“fatload mmc 0 address file”: i MMC/SD &3 {454 .

N R A 4 28 T U-Boot PR AR R

“ipaddr”: FFAAR IP il

“serverip”: 445 P Huhik.

“pootfile”: u-boot 3 53 .

“bootcmd”: u-boot A 34 .

“bootdelay”: u-boot 3 BNIEHT .

“bootargs”: u-boot J35)Z4L (I linux fr 217 S %0
“ethaddr”: % MAC Hutik.

3.5 U-Boot {245

gy HARR B R Eh)E, 7T D&l LIEF] U-Boot (45 8, IXIHAT s Bk B 3hmshid
FEdE N3] U-Boot & Ftifil. 7E U-Boot v 4 Ftii BLiZ4T “help” @4, nILUE 2| U-Boot S HFM T fy
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n ﬁﬂ% U-Boot [T & A ]

i, 1217 “help command” & HAKAr & ks RG] 79k, 1847 “printenv” & %8E 4 AT
AR &, el

APUS # help tftpboot
APUS # printenv

X, T LI E U-Boot M MZE I TFTP F# Linux #Z.0021T, FEEER NFS N U R 4. 5%
NS BT E . OXERRENRS S 1P bk 192.168.1.4, JHRSG#CLHEIT TFTP
HINFS K45 Linux 042 F TETP 451 H sk/tftpboot F, SCE4 0 ulmage; M4 SCE RS 4440
Infsroot/root26; apus JF &AM IP 4 192.168.2.84, MAC HuliHMF&4E, X4 4 00:2a:c6:2c:ab:f1)

APUS # setenv ipaddr 192.168.2.84

APUS # setenv serverip 192.168.1.4

APUS # setenv ethaddr 00:2a:c6:2c:ab:fl

APUS # askenv bootcmd

bootcmd: tftpboot;bootm

APUS # setenv bootargs mem=64M console=ttyS3, 57600n8 ip=dhcp
nfsroot=192. 168. 1. 4: /nfsroot/root26 rw

APUS # setenv bootfile ulmage

APUS # saveenv

APUS # boot

“saveenv” A BRI YATICE ] Flash |, FTXREERFENHEATZTEHAE T . “boot” 244 )55
TSR B “bootemd” SE X4, X HL, U-Boot B4GHEIT TFTP F# Linux #0304 ulmage %
H A5x4 1) SDRAM, SR J5i24T “bootm” fir4 5 3l Linux #:Lr. Linux 3 354385k NFS #£4% 192.168.1.4
k4% %% E(f)Infsroot/root26 AU E R4k

3.6 U-Boot Brg R

U-Boot ] “boot” iy 4 3 FF5 | F47 8 KRB MG ST, X SCAF#EL S U-Boot BT SCRFIF S5 B
TR LI T WG SRR3R RGZEAY (U Linux. VxWorks. Solaries %5), CPU [k R 45#)
(41 ARM. MIPS. X86). &iZk# (gzip. bzip2. AF/E4i). Faghhlk. FUEA AR, BG4 R
N R R

T G 1R 1) 2R 20K Linux #2204 vmlinux. zimage 254t U-Boot - I ANAEAE o X I 75 4% ] U-Boot
LR T A mkimage 421 U-Boot SCHF Linux #%.0 ulmage, g 4% X1 F s

tools/mkimage —A arch -0 os -T type —C comp —a addr —e ep —n name —d data _file image
o

-A ==> set architecture to ~arch’

-0 ==> set operating system to ' os’

13
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U-Boot ¥ T & A A n ﬁﬂ%

-T ==> set image type to ’type’

-C ==> set compression type  comp’

—-a ==> set load address to “addr’ (hex)
—-e ==> set entry point to ~ep (hex)
-n ==> set image name to name’

-d ==> use image data from ’datafile’

1] mkimage £ % ulmage #5540 R -

o YiFER—AMEIER “vmlinux” PIEZESCHE CELF 1 kR )
o I “vmlinux” F N AR BRSO

$ mipsel-linux-objcopy -0 binary -R .note -R .comment -S vmlinux linux.bin

o R HERISC

$ gzip -9 linux.bin

e JH mkimage #1 L k U-Boot (1% X 3 1+

$ mkimage.exe -A mips -0 linux -T kernel -C gzip \
-a 0x80100000 -e 0x8029a040 -n "Linux Kernel Image" \
-d linux.bin.gz ulmage

£/ ulmage Ji, flH “mkimage -l image” iy & %G WG U S ISLSCEEE R, 11 R AR

$ mkimage -1 ulmage

Image Name: Linux Kernel Image

Created: Mon Feb 5 12:20:02 2007

Image Type: MIPS Linux Kernel Image (gzip compressed)
Data Size: 765734 Bytes = 747.79 kB = 0.73 MB

Load Address: 0x80100000

Entry Point: 0x8029A040
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n ﬁe% Linux PRZFIXz)

4 Linux W ZFIKZ)

FIEBM T Linux 2.6.24.3 WIZAIE SRR, W LHBESITER FABSSM S MR T F. A
B HAKHGAR T IF Linux 2.6.24.3 N RIIREHFLT .

FIFE Linux B0 SCFRE T 324730, JzAT740. Jz4725 il JzAT720 LUK IZA750(d) & FfIT K6 . Hop
FT 324730 MIF RSP 6 4 pmpv2 5, T Jz4740 FFRF-6H pavo 55, T Jz4725 WHF R P66

lyra, %7 Jz4720 (IIFRFE4 virgo, KT Jz4750 (HIFRF-6 4 apus, 3T Jz4750d(Jz4755) 1T
K V-EH cetus 5.

4.1 Linux JRRSK B XEH

Linux 2.6 WIZ USRS ATN T 0] LLE#2 WA IE 2 7] 202 - Chttp://www.ingenic.cn/) T #.

B4, fE— TAEH 3 MEITF Linux 2.6.24.3 11565

$ tar xjf linux-2.6.24_3.tar.bz2

R, 8 linux 2.6.24.3 [RAN T 4T 25 H g -

$ cd linux-2.6.24.3
$ gzip -cd ../1inux-2.6.24_3-jz-yyyymmdd.patch.gz | patch —pl

A E B AT N AN T
Linux-2.6.24.3 PAZIEACHS ) H s 85000

e arch/mips/: MIPS 1k &A% H SR04

o kernell: MIPS WM<t

o mm/: MIPS N £75 A< SCAF:

o lib/: MIPS 21 e %k

0 jz4730/: JZ4730 AbHEZRAH I H FRCAF
*.C: JZAT30 AbFEARIE TS
board-pmp.c: PMP Jf &M A S

0 jzAT40/: JZAT40 KhERARAHSC H SR A
*.C:  JZAT40 KbFRLSIE H SCE
board-pavo: PAVO JT & M AH 2% SC1F

0 jz4750/: JZA7T50 KbERARAHSC H A
*.C:  JZA750 AbFRL%IE H SCE
board-apus: APUS JF & B K ST 1
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Linux AZFIRZ) n A IE

Ingenic

0 jz4750d/: JZA750d KbFL g AR H A Sk
- *C: JZ4750d Kb FE A S
- board-cetus: CETUS JF &M 1
ramdisk/: initrd A5G 304
boot/: ulmage “F ik H 5%
Kconfig: MIPS 14 & it & L
Makefile: MIPS i ] makefile
configs/: V-5 HLE FiL & S
- pmp_defconfig: JZ4730-PMP JT &R E4 B &
- pavo_defconfig: JZA740-PAVO JT KR EA B &
- apus_defconfig: JZ4750-APUS JF &R EL4 Bt &
- cetus_defconfig: JZ4750D-CETUS JT A& AR k44 i
e include/asm-mips/: MIPS {4 Z 53 S0 f:
o0 jzsoc.h: JZSOC it Ji] 3k 3t
0 mach-jz4730/: JZA4730 KbEELEAH K S 1F
0 mach-jz4740/: JZATA40 KbER2EAH Ik S 1F
0 mach-jz4750/: JZA4750 KbER2EAH K S 1F
0 mach-jz4750d/: JZA750D 4b ¥ #%AH 5 3k 3

O O O O O

0 o0ss/: OSS ALKz
- jz_i2s.c: 12S i IKE)
jzcodec.c: JZ CODEC %)
ak4642en.c: AK4642EN CODEC K7
jz_ac97.c: AC97 il llEKz)
0 socljz4740/: JZAT740 ALSA BK%))
- jz4740-i2s.c
- jz4740-ac97.c
- jz4740-pcm.c
o soc/codecs/: ALSA CODEC 3%
- jzcodec.c
e kernel: Linux &1 A% ot
e mm/: Linux il WA ESCH
o lib/: Linux i FH 2 b £k
e init/: Linux #I4H1k e
e ipc/: Linux BEFEFEAS BAEL
o net/: MZGIIIICMF
o fs/: RGN
o jffs2/: JFFS/JFFS2 1%
o vyaffs2/: YAFFSIYAFFS2 X} %%
- utils/: mkyaffs2image T.H
0 ubifs/: UBIFS &%
o drivers/: BAAIRENH %
0 block/: Hei &Kl
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n ﬁﬂ% Linux PIFREKZ)

char/: FFFik 4 UKz
char/jzchar/: JZSOC F-F i3 % WK 5))
cpufreq: cpufreq YKzl
input/: A IKS)
mmc/: MMC/SD K335}
mtd/: MTD ¥ & IK3)
- ubi/: UBI 3K3)
- mtd-utils/: MTD A1 UBI LH, i flash_eraseall. nandwrite_mlc. ubimkvol

At
=F

net/: W25 & K5
serial/: UART IKz)
ssil: [P HATE IR E))
usb/: USB host 3Kz
usb/gadget: USB device 4Kz}
- jz4740_udc.c
- jz4730_udc.c
- file_storage.c
o video/: LCD framebuffer 3Xzj
- jzled.c
- jz4740_slcd.c
- jz4750 lcd.c

4.2 BoEMZEE Linux

O O O O O O

O O O O O

HOE, IR H AR

$ make pavo_defconfig (324740 PAVO ¥-£)
$ make apus_defconfig (324750 APUS T'£)
$ make cetus_defconfig (JZ24755 CETUS ‘&)

IR BB, BT 4

$ make xconfig

55 J5 S P Linux AZ 0

$ make ulmage

it & ‘make ulmage’ 4w ¥ 42 A U-Boot ® LL 5l 5 [ — HE ] B 1% ulmage , 7 T
linux-2.6.24.3/arch/mips/boot/ H % T »

g LR P 5 2 8 r 4 uudecode Al mkimage. U1K ANE| uudecode, A PC &% fF
sharutils-4.6.1-2, ¥4 %] mkimage, 1E7E u—boot-1. 1.6 4i¥)5, 7F u—boot—1.1.6/tools/ FKEL.
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Linux AEFLEz) n ﬁeyi;c‘

4.3 H U-Boot JB3) Linux B#%

FAE T IR AR, Al AL E U-Boot {HHiH T TFTP I R4k Linux W% EFF & SDRAM , Jf
M SDRAM JH 3l Linux W%, [RIBTICE Linux 247 S50 Hol i NFS 808 S0 2% .

Uk Linux BETEH R ST HEBORIIRSCIE R SE, Bil] Linux W17 IEH .

mem=xxM WE WA E RN

console=tty0 WEPEH G RN tty0

console=ttyS0,57600n8 WEPEIG R b 5 O ttyS0, JEFEZR 57600, 8 ANMEdEAL, JLEIEAL
ip=dhcp IP Hshitii ik DHCP il 4% 3K HL

ip=192.168.2.84 WHEFA IP 4 192.168.2.84

nfsroot=192.168.1.4:/nfsroot/root26 rw

WE MG RS, BAERERIR
root=/dev/mtdblock2 rw WE WS R4 h/devimtdblock2, AT 5 AR
rootfstype=yaffs2 RS RGN YAFFS2
ethaddr=00:a1:22:b2:dc:38 #£ & LA MAC ik

4.4 WK Linux PIAZFIDKZ)
FEFE 5 Linux WIS, 16T LASE I — 2 7 VA AT iy A IR & BR S Sh e S 75 1E %, ARl R -
o ¥R LCD BiR

BC & Linux I %$E4F H AR LCD B S, #E)53h Linux IN U IZAER 2 LCD b4 A B S . ik
BeA, TR ARSI E, IR LCD BRIOREPFIEHE T IEH .

o WAFHIEBAMFE
MP3 B

# madplay test.mp3
SQERIE S SERIE

# vrec -S —s 48000 -b 16 samplel
# vplay —S —s 48000 —b 16 samplel

o PRMBIETK
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::ll Ei;% Linux PRZFIXz)

MRRZ A 7 I24730 24T 1K) mplayer:

# mplayer30 —vf scale=480:272 binhe.avi
MRRZL A #E I24740 3247 (K] mplayer:

# mplayer40 —vf scale=480:272 binhe.264
o WHR JFFS2 M YAFFS2 X R4t

fiL'E Linux BESE MTD ¥ &A1 JFFS2/YAFFS U248, Ja ) Linux J& sk il DA AE T MTD 304 &
4t JFFS2 il YAFFS2:

1o, BF MTD X EFEE:
# cat /proc/mtd
A, 1AL MTD 431X

# flash_eraseall —j /dev/mtd3 JFFS2 Xt R gk Ak
# flash_eraseall /dev/mtd4 YAFFS2 X & geks Ak

RIG, HERGRIINA SO R S
# mount —t jffs2 /dev/mtdblock3 /mnt/mtdblock3 JFFS2 73X 4k
# mount —t yaffs2 /dev/mtdblock3 /mnt/mtdblock4 YAFFS2 7 [X #:4%

# cp test /mnt/mtdblock4
# umount /mnt/mtdblock4

WRIER, WX RFECE TAE.
o ik MMC/SD &

£ Linux 1IE% 585, A MMC 2 SD K| SD KJ3, Linux Bthg H a0 2R (4 A JF3EH 70 R A
o XN T AR SD R T

# mount —t vfat /dev/mmcblkOpl /mnt/mmc
# Is /mnt/mmc

o Pkl AF
JA B Linux Ji, 384T 1 i iy A IE A 455 -

# ts_calibrate

19

Linux Development Guide
Copyright® 2005-2009 Ingenic Semiconductor Co., Ltd. All rights reserved.



Linux AEFLEz) ::ll Eii%

IEAT I T Ay A2 A B 5 -
# ts_test
o W& USB Host

A USB 4% (1 U %) F) USB Host #i 1, Linux N AEERINEN B A& AR, XN DA e U
FT:

# mount —t vfat /dev/sdal /mnt/usb
# Is /mnt/usb

o W& USB Device

B, I T 2040 1% 45 % USB Device 9K35)): jz4740 udc.ko Al g_file_storage.ko; #R o4 N Jyi%k
NEIRE) .

# insmod jz4740_udc.ko
# insmod g_file_storage.ko file=/dev/mtdblock5,/dev/mmcblk0

XIS FAT TR T AN U 5520 1X, — 3L NAND Flash #1173 X mtdblock5, 75 —ANEdE T SD K194y
X. B USB HL4ii%EH: PC A H A#HRIF USB Device i I, PC N i%BEIR S ¥4 3 A JF RS U
R

m

o WXAIHER

a. MR RGEHEIR ., e R HL
BT P4, R AREICIRA, 7E1% power 2 J5 il

# echo 1 > /proc/sys/pm/suspend
B4 NS, RGN, 4% power HEZ JEEH .
# echo 1 > /proc/sys/pm/hibernate
b. MK B)AAZ A PR
TEgm NI, 75 CPU Frequency scaling £ 1 11 4% userspace i BRIA 1) governor. iXFE7E HARR
B JE I LGl sys SUIF R GeH F kA5 epufreq K3l . 7R HARRUA B2 )5, Wii#A mount sys SCAf:

ARG, MWAdENAT

# mount —t sysfs sysfs /sys
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::ll Ei;% Linux PRZFIXz)

TR 2 1 N A% IR B T ER A governor A& userspace, ifij /& performance, H84 75 5447 #ir 24 governor
A userspace:

# echo userspace > /sys/devices/system/cpu/cpu0/cpufreq/scaling_governor
SRJRTE I 1 i Ay T LA i AR SR (A7 KHZ):

# cat /sys/devices/system/cpu/cpu0/cpufreq/scaling_cur_freq
FAh, EFE RG] N a3k, i%dr S cpufreq ook

# cat /proc/jz/cgm

CPPCR > 0x1b000520
CPCCR 1 0x406c4442
PLL : ON

m:n:o - 56:2:1
C:H:M:P - 3:6:6:6
PLL Freq : 336.00 MHz
CCLK : 112.00 MHz
HCLK : 56.00 MHz
MCLK : 56.00 MHz
PCLK : 56.00 MHz
LCDCLK : 25.84 MHz
PIXCLK : 9081.08 KHz
12SCLK : 12.00 MHz
USBCLK : 12.00 MHz
MSCCLK : 24.00 MHz
EXTALCLK : 12.00 MHz
RTCCLK :  0.03 MHz

B 2 HI A B R RGE:
# cat /sys/devices/system/cpu/cpu0/cpufreq/scaling_min_freq
B AT BRI B RGN
# cat /sys/devices/system/cpu/cpu0/cpufreq/scaling_max_freq
BCE T RGN (P AL KHz, DLBCh 112MHz 2 fi):
# echo 112000 > /sys/devices/system/cpu/cpu0/cpufreq/scaling_setspeed

Em NI, £ CPU Frequency scaling i1+ 2)i% CPU frequency translation statistics
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Linux RZFLKz3H 1 Ingenlc

details, JUMEH] =A@ BRI H5E, WL N dr< a8 20 I s id sk

# cat /sys/devices/system/cpu/cpu0/cpufreq/stats/trans_table

From : To
42000 56000 84000 112000 168000 336000

42000: 0 0 0 0 0 3
56000: 0 0 0 0 0 0
84000: 0 0 0 0 0 0
112000: 0 0 0] 0 0 0
168000: 0 0 0 0 0 0
336000: 3 0 0 0 0 0

T R A 0 RS RS AR S TAER ], SAAZI A jiffies RAAHR, —8JE 10ms
CHEMPEA LN Kernel type Hi) Timer frequency ¥5E) . Wl N lh RE{E 42000KHzZ ¥ T
i) 23676*10ms .

# cat /sys/devices/system/cpu/cpuO/cpufreq/stats/time_in_state
42000 23676

56000 O
84000 0O
112000 O
168000 O
336000 61957

RIS IS R T TV€ i

# cat /sys/devices/system/cpu/cpu0/cpufreq/stats/total_trans
6

45 Linux 2.6 S4IKEY

Linux 2.6 ({1354 BR a0 6046 ALSA FI OSS MR ZER), X HEAGEA 1R SR H

45.1 OSS FHIRFh

OSS AUk A7E linux-2.6.24.3/sound/oss Hk . HATHEL T ak4642en il jz4740 P codec 115K 3),
AR & jz_ac97.c. jz_i2s.c. ak4642en.c Fl jzcodec.c.

1§ ] OSS audio Iz, 7E make xconfig #fi H ) % 1 % $¢ sound/Open Sound System/Obsolete
OSS drivers/jz On-Chip 12S driver " {fj—F} codec, %EF )5, AT make ulmage 4w i W%
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n ﬁIE Linux RZFIIXzH
Ingenic
452 ALSA Z UK

ALSA EHRE1E linux-2.6.24.3/sound/soc Hg ., HETHME T jz4740 K H A codec (EKE), AHK
fRAES7E soc Hk N jz4740 F1 codecs 1. FH jz4740 H & FEHEXT 12S (132 FF, codec Hag FUHE
X B codec I3 HE .

MEH] ALSA F UK, 7E make xconfig 3 H [ % 1% ¢ sound/Advanced Linux Sound
Architecture/System on Chip audio support NEFAH LD, ATk X OSS emulate (132 FFIEDI,
AT make ulmage ZwiF N .

ALSA N FHFLFHATIE, 535 ALSA FEMfSZFE, ALSA FEj{r/usr/alsal/lib H%; ALSA utils [P FEE
T lusr/alsa/bin H 3%

ALSA [ it & 3C 1 Ji ¢ lusr/alsa/share/alsa.conf , ‘& ) % 55 1 /etc/profile ' () 3 55 A% &
ALSA_CONFIG_PATH #57E.

PR L B S8 lust/alsalete/asound.conf HY, 58 T U4 L SIEREHCRIVE & pluging %30
(¥ 58 B ALSA FRIC SO RE

ALSA F R IR 5 20T

BCETCE A (0 to 3):

# amixer set Master 1

AT

# amixer get Master

# amixer set Line 10

AT 3

# amixer get Line

R

# arecord -d 20 -c 2 -t wav -r 8000 -f "Signed 16 bit Little Endian" ./test.wav

-d:20 ¥
-c: 2 M HiE

23
Linux Development Guide
Copyright® 2005-2009 Ingenic Semiconductor Co., Ltd. All rights reserved.



Linux AEFLEz) n ﬁeyi;c‘

e A
-1 AR
-f : 16bits
DB =
# aplay ./test.wav
o
# aplay - D primary ./test.wav
22 asound.conf W51 primary
DR AR5
# aplay -D rate_44k ./test.wav
%7% asound.conf "{5E 1 rate_44k
PRI T
# aplay -D plug:dmix_44k ./test.wav &
T

# aplay -D plug:dmix_44k ./test.wav

%7% asound.conf FH53E ) dmix_44k
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n ﬁ"IE Linux RS R

5 Linux R RS

Linux WK BRI )5, B BAAR R RS (root filesystem) A GE1E—AN Linux RS IEH 817, AT
WA R AR DIRE, DU AR S B QRGN TR HIER S RGeS nT LR WG R
B THIE R AT SO RS, AR P - B AR 5 v AR

51 RIXMRZHIAE
HRSCPE RGO T A R GOEAT W I o (K AR . BAAS L WL SCPR28, S 6 3 IR H %

bin/. shin/: RZ AT AT T H
lib/: ZhA&BATE

etc/: RGHLEE BAHZNEA resS
usr/: H PRI HATRE

O O O O

5.2 4%1¥ Busybox

RN ARG TAEAE SRR, AR 7 N PR IR BRI R A R SO R e, B
R A BusyBox s il LAK KRR SO RG I HIE . it 2238511 BusyBox HAg—A ikl
AT S busybox, ESEHL T JLF AT E L 2 R IR CEEl init, shell, getty, Is, cp 545,
X LS HIRE P #8 AR S BRI A A . R PR, BT a2 TR0 e o, dr AT A A1
NS H 4 busybox, RIRT 58 AR D &g . 1] BusyBox ilfE AR 3L RGERE iT LA 48 K i s
], JEATE T KEIAS X Gk m) TAE.

5 BusyBox MIE J7 ML Chttp://www.busybox.net) FaEGEIEIGH. FELL busybox-1.8.2 fi4s Ky
18 W 4 135 FN 2255 BusyBox I .

T G B 2 180 mipsel-linux-gee 4 e T H (gee-4.1.2 Al glibe-2.3.6). 4 i¥ BusyBox [t fE2
BT 1E Linux WAZIRERE, @i F:

make defconfig

make xconfig

make ARCH=mips CROSS_COMPILE=mipsel-linux-

make ARCH=mips CROSS_ COMPILE=mipsel-linux- install
cp —afr _install/* /nfsroot/root26/

H OH OH OH H

5.3 ZIFMEE udev

Linux 2.6 F## 3 /devift 8 it udev S S2BL. udev it sysfs i RGeS B, ShAHXT X
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Linux IR XH R &

ol A

FSCAFHAT A B, ARSI . IIERE.

i udev D BRAN T

1 F# udev J5fY
2) cd udev-117

3) make CROSS_COMPILE=mipsel-linux- DESTDIR=/nfsroot/root26
4) make CROSS_COMPILE=mipsel-linux- DESTDIR=/nfsroot/root26 install

WA RGBT

letclinit.d/rcS: LI EE 3 udev [F 14

# mount Filesystems

/bin/mount -t proc /proc /proc
/bin/mount -t sysfs sysfs /sys
/bin/mount -t tmpfs tmpfs /dev

# create necessary devices
/bin/mknod /dev/null c 1 3
/bin/mkdir /dev/pts

/bin/mount -t devpts devpts /dev/pts

/bin/mknod /dev/audio c 14 4
/bin/mknod /dev/ts c 10 16
/bin/mknod /dev/rtc c 10 135
echo "'Starting udevd ..."
/sbin/udevd --daemon
/sbin/udevstart

letc/udev/udev.conf: udev [FCE L4
letc/udev/rules.d/*.rules: udev [f] rule 321
letc/udev/script/*.sh: udev [{IHIA S
[shin/hotplug: hotplug A<

lusr/cpufreqd/*: cpufreqd S AITRC & SC 1
Jusr/alsa/*: ALSAT. ELFIFZE 4

lusritslib/*: tslib FESCAFRIMIR LT

5.4 4Ig initramfs

W

2% NP B A Linux 2.6 WAZ Iinitramfs, X BRI S0 R G0 Tirootfs H 3 R o
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n ﬁIE Linux RS R

5, Blidcpiotk LR S

# cd /rootfs

# find . | cpio —c —o | gzip —9 > ../rootfs.cpio.gz

B, EORTICE AR, g T I

[General setup] — [initial RAM filesystem and RAM disk (initramfs/initrd) support]
Initramfs source file(s): /rootfs.cpio.gz

RGN, TR 77 E AT S HCE S W AZ AT

root=/dev/ramO rw rdinit=/sbin/init
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WTEE R sd R FHR A SRS — K AL

6 WTERSR sd RHFL THE— N EERNRS

JzA75X ALERESAENS ICHF I sd K EE), B YIRS nand flash (1550 R, A6 mme/sd kit
ALV SE R R G

o, fsd REMESXE.
sd %E@%IZ
0-4M u-boot
4-8M kernel
8-7  fs CHNUMEHHEL—HFEAR AT LB R 2 (173 XD
7ERC E kernel [, it 'E sd - RIKB I, BLi%k4$% JZ4750 Boot from SD/Multimedia Card Interfaces
support, XFEIKZSHEET 8M RISk, 7EIXA kerenl HLIRAIIE sd REAHXER (fFH] fdisk
/devimmcblk0). B & ii sd ¥ mbr fH K1) O Joi X e 31 16384 FHIX, SRJ5# A6 mkfs.ext2.
SOy IR
umount /mnt/mmc
fdisk /dev/immcblk0
'p' /lcheck how many partitions
'd' // delete partion
'n' // bulid a new partition
'p' // build the primary partition
number: 1
[EKS
[EKS

w /lwrite data
mkfs.ext2 /dev/mmcblkOpl //format as ext2

mount -t ext2 /dev/immcblkOpl /mnt/mmc // if you format as ext2, you should use ext2 as
parameter

LU 8 sd K mount 2k, SRR SCHF R GE E T AR 764345 DLF) sd K . 2 u-boot #1 kenerl F|
AT usb-boot e TH L sd RpEsx TH Al besk ) 0 F1 8192 Jilx o HARHRAEWI T

(L) BRI RS LRI 2R PE A #5 L2 sd R L

FH PR LR IER R s E R 8 AR SO R4 tar 40 root.tar, Sl 4% 5 B H AR R A RAE
Hbst R H% T, wi/home/zhzhaol.

mount —t /dev/immcblkOpl /mnt/mmc

cd /mnt/mmc

tar xvf /home/zhzhao/root.tar

XFERFF root.tar fif 3 7 sdeard 11, KR R root H S T SCIERS 224 1 H SR mme

T

¢ J5 umount /mnt/mmc.
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(2) %% u-boot F1 kernel:

W gw i IE H apus B sdcard Ji5 i1 u-boot:

make apus_msc_config

make

WA 2901 cetus M sdcard JH 31 u-boot:

make cetus_msc_config

make

i sd Besr T H e u-boot Al kernel. 1 5H /1] ush Fest T H, Bk -
sdprog 0 u-boot-mcs.bin

sdrpog 8192 ulmage

)5, 7 u-boot HIEESH.

Qi A apus-board:

bootargs mem=64M console=ttyS3,57600n8 ip=off root=/dev/immcblkOp1 rw
bootcmd msc read 0x80600000 0x400000 0x200000;bootm

W2 cetus-board:

bootargs mem=64M console=ttyS1,57600n8 ip=off root=/dev/immcblkOp1 rw
bootcmd msc read 0x80600000 0x400000 0x200000;bootm

vE: cetus M\ sdcard J25) u-boot, LI SW2, % reset.
apus #RM sdcard J5 3l u-boot, ZALF(: SW6, T reset.

AR ARG VAR T .
CAMAE B A, FIBRATH sd Rhesk TRACH AP IR SO RS0 DB — A HEHISCA, Bt

ARG I/NVNT 100M, FRATEZE 100M PN ZE, TR X I K 24 204800= (100%1024*1024) /512 fin %

%

sdread 16384 204800 aa.bin

Xt R R, IRk TR HAD sd LRI, A4y

sdprog 0 u-boot-mcs.bin
sdrpog 8192 ulmage
sdprog 16384 aa.bin
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7 MR Linux P AZFIORZh

AT B A TN IE Linux 2.6.24.3 B WahfE /Y, DU UESR S AT AT BEHE 77 1EH T AF.

7.1 iB4T Linux A%

AT LS 5 P U-Boot JA3)) Linux WAZIFHEEUR SO RGN A BOR T IEH - 1 /el & F g
P Linux W%, AR ulmage, it U-Boot 5| 247 . W Linux GEIEH 5 3 IFHE BRI SO R 4E,
LB Linux WIZIZATIEH .

mem=xxM WE WA RN

console=tty0 WEEH G RN tty0

console=ttyS0,57600n8 WEPEIG R b 5 O ttyS0, JEFE#R 57600, 8 NMEHENAL, JLEIEAL
ip=dhcp IP Hihitii ik DHCP ik 4% 3K HL

ip=192.168.2.84 WHEFA IP 4 192.168.2.84

nfsroot=192.168.1.4:/nfsroot/root26 rw

WE NSRS RS, BAERERR
root=/dev/mtdblock2 rw W EM I} RS h/devimtdblock2, HA7 1AL
rootfstype=yaffs2 RS RGN YAFFS2

A IE Linux OFrag i — Ly 17280

\

ts_debug A5 B A A

7.2 PR Linux & IKE)
o ¥R LCD BiR

BC & Linux I %$E4F AR LCD B S, #E)83h Linux IN U IZAER 2 LCD b4 A B S . ik
B, T LCD BErRE g R

o WAFHIEBMNFE
MP3 FE G

# madplay test.mp3
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ST AR TR

# vrec -S —s 48000 -b 16 samplel
# vplay —S —s 48000 —b 16 samplel

o AR
MRRZ A 7 I24730 24T 1K) mplayer:

# mplayer30 —vf scale=480:272 binhe.avi
MRRZL A A I24740 3247 (K] mplayer:

# mplayer40 —vf scale=480:272 binhe.264
o WA JFFS2 M YAFFS2 X &%

BiL'E Linux BESE MTD ¥ & F1 JFFS2/YAFFS U248, Ja 3l Linux J& sk il DA AE T MTD 304 &
4t JFFS2 il YAFFS2:

1o, BF MTD X EEE:
# cat /proc/mtd
A, ML MTD 731X

# flash_eraseall —j /dev/mtd3 JFFS2 R gk Ak
# flash_eraseall /dev/mtd4 YAFFS2 X &R geks Ak

RIG, HERCRIINRA SO RS-
# mount —t jffs2 /dev/mtdblock3 /mnt/mtdblock3 JFFS2 73 X 4k
# mount —t yaffs2 /dev/mtdblock3 /mnt/mtdblock4 YAFFS2 7 [X #:4%

# cp test /mnt/mtdblock4
# umount /mnt/mtdblock4

WERIER, WX RFECE TAE.
o ik MMC/SD &

£ Linux 1IE% 85, A MMC 2 SD K| SD KJ3, Linux Bthg H 80 2R (930 A I3 70 R A
o XN T AR SD R T
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# mount —t vfat /dev/mmcblkOpl /mnt/mmc
# Is /mnt/mmc

o WAk

JA B Linux J&, 384T 1 I iy A I A 55 -

# ts_calibrate

IBAT N i iy A g5 -

# ts_test

o WA USB Host

A USB 4% (1 U %) F) USB Host #i [, Linux N AEERINEN B A& 3R, XIS DA e U
FT:

# mount —t vfat /dev/sdal /mnt/usb
# Is /mnt/usb

o W& USB Device

B, I T 040 1% 45 % USB Device 9K35)): jz4740 udc.ko Al g_file_storage.ko; #R o4 N Jyi%k
NEIRE) .

# insmod jz4740_udc.ko
# insmod g_file_storage.ko file=/dev/mtdblock5,/dev/mmcblk0

X RATEZ T WA U 891X, —AN2HT NAND Flash (1143 X mtdblock5, #— 5T SD R4
X . PLEEF USB HiZ5id4: PC A1 H bR USB Device i 11, PC Ni% AU M 2% 4% i AR5 4 U
B

o WXAIRER

a. MR RGEHEIR ., e R HL
BT M4, R AREICIRA, 7E1% power 2 J5 il

# echo 1 > /proc/sys/pm/suspend

BT P4, RGN, 7514 power 82 J5 )5

# echo 1 > /proc/sys/pm/hibernate
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b. WK Bh 2 AR S
g NI, #F CPU Frequency scaling 35 FHi% £ userspace 4 ERIA K] governor. XFELE H kRS
gz Janl LB sys SC &G Lok cpufreq BRa). 78 HbsiRE 82 )5, W& A mount sys (A
R, AT EPAT

# mount —t sysfs sysfs /sys

TR 2 1R N A% IR B T 2R governor AN & userspace, ifij /& performance, A4 75 5447 #ir 24 governor
A userspace:

# echo userspace > /sys/devices/system/cpu/cpu0/cpufreq/scaling_governor
SRIRTE I 1 i Ay T LA AR SR (A7 KHZ):

# cat /sys/devices/system/cpu/cpu0/cpufreq/scaling_cur_freq
FAh, EEE RG] O a3k, i%dr S cpufreq ook

# cat /proc/jz/cgm

CPPCR > 0x1b000520
CPCCR 1 0x406c4442
PLL : ON

m:n:o - 56:2:1
C:H:M:P : 3:6:6:6
PLL Freq : 336.00 MHz
CCLK : 112.00 MHz
HCLK : 56.00 MHz
MCLK : 56.00 MHz
PCLK : 56.00 MHz
LCDCLK : 25.84 MHz
PIXCLK : 9081.08 KHz
12SCLK : 12.00 MHz
USBCLK : 12.00 MHz
MSCCLK : 24.00 MHz
EXTALCLK : 12.00 MHz
RTCCLK : 0.03 MHz

B T BB R R TR

# cat /sys/devices/system/cpu/cpu0/cpufreq/scaling _min_freq

A AT B I IR R GR -
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# cat /sys/devices/system/cpu/cpu0/cpufreq/scaling _max_ freq
BB T RS (R AL KHz, BA¥Ch 112MHz )
# echo 112000 > /sys/devices/system/cpu/cpu0/cpufreq/scaling_setspeed

ESm N IZIN, £ CPU Frequency scaling i1+ 2)i% CPU frequency translation statistics
details, W ULMIH =/ANr&BHBMHCR. 158, W R v SRR ) il s

# cat /sys/devices/system/cpu/cpuO/cpufreq/stats/trans_table

From : To
42000 56000 84000 112000 168000 336000

42000: 0 0 0 0 0 3
56000: 0 0 0 0 0 0
84000: 0 0 0 0 0 0
112000: 0 0 0 0 0 0
168000: 0 0 0 0 0 0
336000: 3 0 0 0 0 0

TR Ty A ] SR A R GRS AR S TAER R, AR jifFies PR, —8& 10ms
(4 iFN I Kernel type H(f) Timer frequency #5&) . U1 Fldh RSi4E 42000KHZz 1) T
) 23676*10ms .

# cat /sys/devices/system/cpu/cpuO/cpufreq/stats/time_in_state
42000 23676

56000 O
84000 O
112000 O
168000 O
336000 61957

RIS IS R T TV€ 1§

# cat /sys/devices/system/cpu/cpu0/cpufreq/stats/total_trans
6
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8 Linux 2.6 H LKz

Linux 2.6 (&5 MB35 ALSA A1 OSS, mI LA, nf PAEBAER, FiA4efm .

8.1 OSS Kzl

OSS AUk AI7E linux-2.6.24.3/sound/oss Hk . HATHEL T ak4642en 1 jz4740 P codec 115K 2],
AR & jz_ac97.c. jz_i2s.c. ak4642en.c Fl jzcodec.c.

ffi ] OSS audio Iz, & make xconfig #fi H ) % 1 % $¢ sound/Open Sound System/Obsolete
OSS drivers/jz On-Chip 12S driver 71 {{j—Fl codec, #EF2 )5, AT make ulmage 4w W%

8.2 ALSA ZHAIRZ

ALSA # MK E 1 linux-2.6.24.3/sound/soc Hx F, HHTHAET jz4740 KA codec MIEKE), AHK
fRIS7E soc H ik R jz4740 F1 codecs 1o o jz4740 H o MG 12S (1325, codec H s
X B codec SR

MEH] ALSA F UK, 7E make xconfig 3 H [ % 1% ¢ sound/Advanced Linux Sound
Architecture/System on Chip audio support NEFAH LD, ATk X OSS emulate (132 FEIEDI,
AT make ulmage ZwiF N .

ALSA N FHFLFHATHE, 535 ALSA FEMfS7FE, ALSA FEjf{r/usr/alsallib H%; ALSA utils [ FEF
JiCAE lusr/alsa/bin H 3%

ALSA [ it & 3C 1 Ji ¢ lusr/alsa/share/alsa.conf , ‘& ] % 55 1 /etc/profile ' () 3 55 A% &
ALSA_CONFIG_PATH #&7E.

7R AL SR isfE /ust/alsaletc/asound.conf 1, FRE T —26ik 45 44 AR EARFNE S pluging %304
(P 358 EH ALSA IAIBC & SO o

8.3 ALSA EHHimk
22 R LA 2k ALSA:
BB (0to 3):

# amixer set Master 1
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AR«

# amixer get Master

WEFTW2E (0to 31):

# amixer set Line 10

# amixer get Line

IR 2

# arecord -d 20 -c 2 -t wav -r 8000 -f "Signed 16 bit Little Endian" ./test.wav

-d : 20
-c:2/NHIE
-t SRR
-1 SR

-f : 16bits

I -

# aplay ./test.wav

o

# aplay - D primary ./test.wav
22 asound.conf W51 primary

PARAZ I

# aplay -D rate_44k ./test.wav
% asound.conf H¥5 2 rate_44k

IR 5 -

# aplay -D plug:dmix_44k ./test.wav &
FHAAT

# aplay -D plug:dmix_44k ./test.wav
%% asound.conf H¥5 2 ) dmix_44k
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9 NAND Flash X#& %

LEW 2R 77 i, NAND Flash £ 2okl 72 sy . B IEALBESS JZ47XX 221 T NAND Flash
%%, 85 NAND Flash F)E#&E . [FR), FIF Linux 2.6 WAZ I R4E T %7 NAND Flash SCfF &
GISCRE, ATTEBAEHLE Linux 2.6 Ll #4225 T NAND Flash ()30 R4t .

9.1 NAND Flash IZK#)

% linux 75 E R E CONFIG_MTD. CONFIG_MTD_PARTITIONS. CONFIG_MTD_CHAR.
CONFIG_MTD_BLOCK . CONFIG_MTD_NAND 4 vy, JFAR#EAH A7 EA B2 2RA, i &
CONFIG_MTD_NAND_JZ4730. CONFIG_MTD_NAND_JZ4740 1 CONFIG_MTD_NAND_JZ4750
My

JZA730 AbFEISEE N T A4 HAMMING ECC v, vl LIk 256 15 5diE Y 2 bits 45i=47, FFnrg
1F 1 bit £55% 407 ; JZ4740 5% T 4 REED-SOLOMON ECC 3%, 1 LLA IE 512 5%k v 45 /b 4 bits
R

JZA750 £ T filift 4-bit F11 8-bit BCH ECC ik, Hi# nJ41E 1016 71N 4 bits 4%, J5& T4 IE
1010 1A 1 8 bits 4. 7EIKANH, FRATIEPIEFERE(512+n)/)> bytes 114 4 bits 5§ 8 bits £, H
i n= (0oob FFEIR ECC Z R385 1 7154k / eccsteps), eccsteps = pagesize /512, XFf, JZ4750
(1) NAND X215t 3 HF T oob X3 CHISRAEIBOCAE RGuAE B FIRE: (XAE oob %474 data —iid
B B SR . B AN, BRATEBUNT JZ4750, ik NAND KT DMA ({5 S TS5 80 4E, 4 linux
{ff CONFIG_MTD_NAND_DMA=y, X 1] DL K KA B4 740, e R x . @ik
CONFIG_MTD_NAND_DMABUF=n, flj, ¥ 2 —X buffer # I, 5201 NAND 353

JZ4740 F1 JZ4750 SZFF NAND £ Fi%, Jrik CS1_N. CS2_N. CS3_N fl CS4_N #Bn LI NAND,

UK ERAL ] CSI_N,  aid S I H e ik, sl egm it fiAH N\ CONFIG_MTD_NAND_CS2.
CONFIG_MTD_NAND_CS3 =, CONFIG_MTD_NAND_CS4=y.,JZ4730 -7 f7£ CS3_N _-$ NAND,
AN AT DAAEAE A R o hE B (0 7 X3 2 - NAND,  FEAEIKE) EAi— S8 2ok SR

Hri FRZ NAND #8532 HF multi-plane 5 #:4E, 72T multi-plane SH#/ERT, NAND P n] BAH]
AR T WA plane TR page BEAT S #AE, KRR T 554N ], &N NAND 5. bR
T JZ4730, F1E NAND Xz 252 FF multi-plane 5 . X1 multi-plane S2#:4E, F 1E H iU NAND 3K5)
K 502853 AU AN plane 111 page P2, AL multi-plane X 328 3 71 . L9844 NAND
YREETTH multi-plane S22, (HELEAET S, WASINIRE DS, B IR 5 ZEFEAE AN A 2R
%} NAND 2, i dEZE4F NAND B busy ready. ZE7EIRZNT 4] NAND f#) multi-plane #59%,

S 1IN 5 21k CONFIG_MTD_NAND_MULTI_PLANE=y. il 5 fi1i% F () NAND A2 F multi-plane $574:,
il CONFIG_MTD_NAND_MULTI_PLANE=n, LGt H 524 52 FF multi-plane 557 %) NAND.

FIECH linux MTD ARG 64bit, LLSZHEERT 2GB (1) NAND. 337 4F T 4KB page size () NAND.
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9.2 NAND Flash X &R G 5 5

Linux 1# /] MTD (Memory Technology Devices) 3X#)>K 5 ¥ NAND Flash % #% . [A y JFFS2 fil YAFFS2
ARG C5HL T NFTL (NAND Flash Translation Layer) IifE,  Frbl7E MTD NAND Flash # 4 -
A LA B R X R SO R S

EIEBEM T mtdblock B 443K %) LL 37 £ NAND Flash 304 2% . 15505 i mtdblock b s 4% DKz 1
0T AR R B BB R G SRERAS B BUREMT TR . IXRE, il LLZE NAND Flash
(] mtdblock ¥4 F%E EXT2. EXT3 fll FAT 26 S0/ R 45

9.3 MTD 4X

7Ef# 1 NAND Flash Z §f, & 56 %% X & NAND Flash 14 X . MTD 4 X [ 5€ X 7E
linux-2.6.24.3/drivers/mtd/nand/ /] jz4730_nand.c. jz4740_nand.c 5% jz4750_nand.c CfFH. A0
T EMRAE H SRS X NAND Flash #7EEL ) 7 X A5 B o

EIELEARE Y DX AS B3R B3 n T =A% ;. use planes, cpu mode A1 mtdblock jz invalid.

Hrpr use planes HIRPUE Z I X 2 A multi-—plane S5 #4E, HAEN 0 KR-AME multi-plane,

Hh 1 BT R PTIE AR NAND Flash ANSCRF multi-plane ##4F, HE4 use planes JifRME TG Lo

HHT, jz4730 B ASZF: multi-plane #4FE, RIZIE B W AEEM . W B HTE ) NAND ANSZ#F
multi-plane, BT A 2 X #AMEH multi-plane, A & UF7ERCE linux 4 96 0E TR, A
CONFIG_MTD NAND MULTI PLANE=n.

cpu_mode FIKFEE %5 XA cpu BEd & dma #K .

mtdblock jz invalid FHR¥R7R1Z5F XSG HA IESR AL SO R Ge e 4 )2 mtdblock jz. ¢, LT YAFFS2
SXATHEEHE, ¥ mtdblock jz invalid ¥4 1, HLAFE mount YAFFS2 43X Hf, MiASSf—dEAS
B, A Tl — LA B Y A7 VEAT 40 X F5 2248 mtdblock jz. ¢, Z2¥f mtdblock jz_invalid
Bk 0, A5 AL %A X230 S H . i CONFIG ALLOCATE MTDBLOCK JZ EARLY=y, Jf Hi%4rXA#
M dma #2, HEASE NAND BRBNAIUAALIN, 25 A A T mtdblock jz. ¢ 43 IXEEFT /A — A3 F
HEZEI NAND block FIZEAF, IXHFMIEH T8 U AE U BT ) VRAT 43 DX, RA Q2R AE 28 U A4 H
i 1A~ block HESLGAE, IR RGN A R 2 1 TGk G B o (R M2 1 H I I8 22 A2 TRIERE T
WHAZIT AL cpu #0,  BUAH D BT HIEZEAE, DU AT ZEE S EL N AL, — RASRE H i
F,

FHIFRATIAZE j24750 R4 2GB [ NAND Flash 5l a5 3 A48 o] 2 XA S5 X s

ZHL

Page size: 4096 Bytes
Block size: 512 KB
Pages per block: 128
Row address cycles: 3
Total size: 2GB

Total blocks: 4096
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NAND Flash 30/ % 4;

NAND 73 [X A5 -

2GB NAND Flash )43 X 745l

X

sy
LS

X
KA

REMH

multi-plane

o X iR

~EMH
cpu 73

=EFEH
mtdblock—jz

MTD BLOCK 0

4MB

MTD 431X 0 (bootloader) MMEH

AMEH]

AL

MTD BLOCK 1

4MB

MTD 43X 1 (kernel) AMEH

A

A

MTD BLOCK 2

16

1023

504MB

MTD 43X 2 (rootfs) AMEH

AMEH]

AMEH]

MTD BLOCK 3

1024

2047

512MB

MTD 43X 3 (data) %

AMEH]

AMEH]

MTD BLOCK 4

2048

4095

1GB

MTD 43X 4 (vfat) 1f

AMEH]

i

MTD 43 X 52 LT 3C4F 1inux—2. 6. 24. 3/drivers/mtd/nand/ jz4750 nand. c 1, W KFi7s:

static struct mtd_partition partition_info[] = {

{name:""NAND BOOT partition",
offset:0 * 0x100000,

size:4 * 0x100000,
cpu_mode: O,

use_planes: 0,
mtdblock_jz_invalid: 1},

{name:""NAND KERNEL partition",

offset:4 * 0x100000,
size:4 * 0x100000,
cpu_mode: O,

use_planes: 0,
mtdblock_jz_invalid: 1},

{name:""NAND ROOTFS partition",

offset:8 * 0x100000,
size:504 * 0x100000,
cpu_mode: O,

use_planes: 0,
mtdblock_jz_invalid: 1},
{name:""NAND DATA partition",
offset:512 * 0x100000,
size:512 * 0x100000,
cpu_mode: O,

use_planes: 1,
mtdblock_jz_invalid: 1},
{name:"NAND VFAT partition",

Linux Development Guide
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offset:1024 * 0x100000,
size:1024 * 0x100000,
cpu_mode: O,

use planes: 1,
mtdblock_jz_ invalid: 0},
}:

9.4 4IE YAFFS2 XHH&%

T YAFFS2 525 T % NAND Flash [f)5& # I Re an bk e s . SRS A, Kbl LIE MTD 40X L H
B0 YAFFS2 CIF &5

£ MTD 43X LB YAFFS2 SCIE RS 7L -
# flash_eraseall /dev/mtd3
# mount —t yaffs2 /dev/mtdblock3 /mnt/mtdblock3

# cp test /mnt/mtdblock3
# umount /mnt/mtdblock3

&7 LU mkyaffs2image TR AE R YAFFS2 W%, 85 H] nandwrite_mlc #y %5 %] MTD 43 % |, 41°F:
EENL PC iz AT T a2 4R ik yaffs2 mfs:

# mkyaffs2image 1 /rootfs/ rootfs.yaffs2

75 AR L

# flash_eraseall /dev/mtd2
# nandwrite_mlc —a —o0 /dev/mtd2 rootfs.yaffs2

L1Hif flash_eraseall 11 nandwrite_mlc T H (15547 T linux/drivers/mtd/mtd-utils/ ", F IEXJEALIE
17850, LISZFERT 2GB [ MLC NAND. nandwrite_mic th 7] Ji]-F- SLC NAND.

fEFEMLPC 1IZ47 M4 mkyaffs2image £/ YAFFS2 W%, Lot

$ mkyaffs2image 2 /rootfs/ rootfs.yaffs2
mkyaffs2image . HAE PC _FAF M, JEISA7 T linux/fs/yaffs2/utils/ F.
usage: mkyaffs2image layout# source image file [convert]

layout# NAND 00B layout:

0 - nand _oob_raw, no used,
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1 - nand oob 64, for 2KB pagesize,
2 — nand _oob 128, for 2KB pagesize using multiple planes or 4KB
pagesize,
3 — nand_oob 256, for 4KB pagesize using multiple planes
source the directory tree or file to be converted
image file the output file to hold the image

" convert’ make a big—endian img on a little—endian machine. BROKEN !

feskimage fileZLyF Ebesk T HECCPOSI W & . H AT & B Ik 8 h JZ4740(JECCPOS T & 428, JZAT501K]
ECCPOS¥& B A24, MWAHZET X/ linux—2. 6/drivers/mtd/nand/nand base. ¢ B [ #nand scan tail ()
Fichip—>ece. layout—>eccpos[0] [¥){H .

T E A A T A& 4 LA S EF KT 2KB page size il multi—plane [ MLC NAND. 15 mkyaffs2image T FL
TR /rootfs/ R/NE& pagesize*N, , B4R yaffs2 image XK/ E (pagesize + oobsize)
* N, Hrpoob XIAEI T 8> page ¥ yaffs2 XA RGMEE (16 bytes), LLAGXEE(F E ECC KK
5, ECC £ 58v] LKA hamming  (JLREZY 1 bit %, HIT SLC NAND) B{ reed-solomn ECC (fE£Y 2-10
bits i, T MLC NAND) o fH jz4750 ANFHEIX R ECC K56, Kk vaffs2 SCAF RS A mtd—>read_oob ()
BEHL— page [ NAND PYZEIS,  MTD 2+, BCH k&N oob XIKEHT THH:, ANFHEFIAE yaffs2
JE AR5 o ¥ BCH B}, eccpos [E WA 24, JIFH, X T{HTF usb boot BERAE: /71#, mkyaffs2image
TR AT G SCEET oob XA ecepos LUE IR R 4 0xEE,

Bt PL, mkyaffs2image T. B & M #E linux 4w 5 & WA B A %A [F 1K) image » B w124 N #%
CONFIG_YAFFS_ECC RS=y, L REIPELE yaffs2 flif] reed-solomn ECC $iAX oob XIRHEATEILG I,
mkyaffs2image 1. F 4= % ) image [ oob X 38 5t %= 4% i A N ] reed-solomn ECC » 4
CONFIG_YAFFS ECC HAMMING=y, image [¥] oob X 3#f7/i Hamming ECC. /it CONFIG MTD HW BCH ECC=y,
image [] oob X1k eccpos (=24) UL MRS N OxFf.

il mkyaffs2image T HHAF linux FiFHETR T, H4%1F linux 2% NAND ECC f2ial yaffs2
XS oob A IMERH BCC (kI AHEN fs/yaffs2/utils/ H3%, HBr make EWOHT 1) mkyaffs2image
IE‘O

LEAERT jz4750 1) BCH 553EE, H T4E u-boot BEIEF ELHUAE linux FHERA ulmage, F5ZX) ulmage i
AT A3y ulmage. oob, BIYEREAS NAND pagesize WA Z )G, WI—A> oobsize X3k (g en]
DMERD. FHIEX mkyaffs2image TR AT T SLREXT SCAFOX AL AL 3, %) T~ 4KB 1T NAND:

$ mkyaffs2image 2 ulmage ulmage. oob

9.5 G FAT fl EXT2 R4

7 MTD itk B, B IEA R BH T mtdblock-jiz HRi 45 9K5), £157%7 NAND Flash #ET4FE, w2311

FRERHb RS, . SRS BE . BB TS . IXFER AT PAZE mtdblock B #% F G4 FAT I EXT2 %5 (14 &

éﬁo

7t cmdline Gl u-boot ) bootargs & it k) , v LLE T mtdblk -4 5 R IE A0 linux X6~ sk L
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ANy XA mtdblock-jz $k % % 0K 5h, i mtdblk=5, #F 7~ 43 mtdblock5 i T Bk ¥ 4 WK 5
mtdblk=2,4-6, %7~ mtdblock2, mtdblock4, mtdblock5, mtdblock6 # 4 JHH & #5855 . an A FG &, I
LB 3 XA B 3K )y, IXFE IR AL JE 23 s L e A ] mtdblock-jz B 4 3K 50 (1) 73 X 1)
mount %, LN yaffs2 431X,

LIPS TN (L U

flash_eraseall /dev/mtd3

mkfs.vfat /dev/mtdblock3

mount —t vfat /dev/mtdblock3 /mnt/mtdblock3
cp test /mnt/mtdblock3

umount /mnt/mtdblock3

H OH OH OH H

flash_eraseall /dev/mtd3

mkfs.ext2 /dev/mtdblock3

mount —t ext2 /dev/mtdblock3 /mnt/mtdblock3
cp test /mnt/mtdblock3

umount /mnt/mtdblock3

H OH OH OH H

9.6 UBI &%

Linux 2.6 W5\ T UBI (Unsorted Block Images)>kxf Flash #4747 8. 7 UBI f3EAl - al DL H #41)
# UBIFS X &RSt. Y4MA T REAE UBI L HAZAIE EXT2 FIl FAT 25 U & 45, {F UBI 2 LRI T UBI
BLOCK ¥ 4% /28K%)) (ubiblk.c 1 bdev.c).

UBI Z FEZE5ELL N EhgE:

o IRHUEE

o BUFEH

o ITAR BN E LR HE ()
e Volume 15 B {7 i

e Device 5 &

{#iGE UBI, UBIFS & UBI BLOCK 43Kz

1E Linux it &3¢ 5%, F#kF"Device Drivers" -> "Memory Technology Device (MTD) support” -> "UBI -
Unsorted block images", #x"Enable UBI"f1"Common interface to block layer for UBI 'translation
layers™ A & "Emulate block devices". UBI i1 UBI BLOCK L rJ DLz 7 s gmid, o m) LU 4w e 5
WAZ

7t Linux Bt & 325, $3File systems” -> "Miscellaneous filesystems", %X i 1% &"UBIFS file sysem
support”. UBIFS W] DLZ R Ui, W n] DL Hedm PR R NI L.
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LB H 7 w1k, 1847 “make modules ” i i¥ A A HL, iZ4T “make modules_install
INSTALL_MOD_PATH=/nfsroot/root26” 2zt #I CF R G H R o

XA A4 UBIFS Al UBI BLOCK ##% IAH FI AR Jik, R FEZE RS, S %LU NI

UBIF= 11 : http://www.linux-mtd.infradead.org/doc/ubi.html
UBIFSF1L: http://www.linux-mtd.infradead.org/doc/ubifs.html

9.6.1 UBIFS

X BAR AR D236 module 75 X035 T ubi 1 ubifs ZRZ), I B CL& 22 BIME S0 & Sifr)/lib/modules
H®, NI e T

WX RGR KNG, MTD X £

# cat /proc/mtd

dev: size  erasesize name

mtd0: 00400000 00040000 “NAND BOOT partition”
mtdl: 00400000 00040000 “NAND KERNEL partition”
mtd2: 07800000 00040000 “NAND ROOTFS partition”
mtd3: 08000000 00040000 “NAND DATAI1 partition”
mtd4: 10000000 00040000 “NAND DATA2 partition”
mtd5: 20000000 00040000 “NAND VFAT partition”

LA mtd5 45>k 15 W dn{e] 4 Ff UBI A1 UBIFS.

B, mAIZ X

# flash eraseall /dev/mtd5

A, H5 mtd5 /24— ubi ¥4, IN# ubi K5

# modprobe ubi mtd=b

UBI: empty MTD device detected

UBI: create volume table (copy #1)

UBI: create volume table (copy #2)

UBI: attached mtdb to ubiO

UBI: MTD device name: “NAND VFAT partition”
UBI: MTD device size: 512 MiB

UBI: physical eraseblock size: 262144 bytes (256 KiB)
UBI: logical eraseblock size: 258048 bytes

UBI: number of good PEBs: 2048

UBI: number of bad PEBs: 0

UBI: smallest flash I/0 unit: 2048
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UBI:
UBI:
UBI:
UBI:
UBI:
UBI:
UBI:
UBI:
UBI:
UBI:
UBI:

VID header offset: 2048 (aligned 2048)
data offset: 4096

max. allowed volumes: 128

wear—leveling threshold: 4096

number of internal volumes: 1

number of user volumes: 0

available PEBs: 2024

total number of reserved PEBs: 24

number of PEBs reserved for bad PEB handling: 20
max/mean erase counter: 0/0

background thread “ubi bgt0d” started, PID 754

X B I AL R 7. RIXAS UBI & B3k 2024 /SnT B, fREE 24 NIERLR.
FEIXAS UBI ¥ @I FT A B 1S KN

2024*logical eraseblock size(#E1X H. Jy 258048bytes) H[I

2024*258048 /1024 /1024 = 498.09375 M HUHEXHK 4y, EI 498M

SRJG, FEIXAS ubi W& EAIE ubi %, mZ A6 128 M5, XHEIATIEIEP, HIKKL T2 5 4 ubifs”
Firviat”:
# ubimkvol /dev/ubi0O -s 200MiB - N ubifs

# ubi

mkvol /dev/ubi0 —-s 298MiB - N vfat

n#k ubifs 3Xa) J5 v EH A ubifs:

# mod

probe ubifs

H:# ubifs 431X, ubiO:ubifs AT 4] ubifs i —Fp 7 2

# mou

UBIFS:
UBIFS:
UBIFS:
UBIFS:
UBIFS:
UBIFS:
UBIFS:
UBIFS:

N e
HiE:

nt -t ubifs ubiO:ubifs /mnt/ubifs

default file—system created

mounted UBI device 0, volume 0

minimal I/0 unit size: 2048 bytes

logical eraseblock size: 258048 bytes (252 KiB)

file system size: 207212544 bytes (202356 KiB, 197 MiB, 803 LEBs)
journal size: 10321920 bytes (10080 KiB, 9 MiB, 40 LEBs)

data journal heads: 1

default compressor: LZ0

P T RS 411 ubi block B4, 7RG 564 UG » i 56K ubi BRI, FORTAS N 10028 ubi block

W AR IR . 5 X 43 ubifs 1 ubi block #1225 .

9.6

2 UBI Block %%
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1 NAND Flash X &%
Ingenlc

KRB AR 20 4 1 module 757 AU PRI 1 ubi AR BE 3K 8N, Of H 48 2 RIS AF &R 4 i/lib/modules
Hx b, iHZ 5L R A :

JABIARZIEEN Linux dy 47 FH, 84T AT IR EL T 22 B UBI Bik 4o

# flash eraseall /dev/mtd5 — Kz04k MID 43X
# modprobe ubi mtd=5 —— %k UBI 5Kz}
# ubimkvol /dev/ubi0 —s 200MiB -N vfat — €@ UBI %0
# ubimkvol /dev/ubi0 —s 298MiB -N ext2 — I UBT % 1
# rmmod ubi —— %% UBI K35
# modprobe ubi mtd=5 - FFrnZk UBT IK5)
# modprobe ubiblk —— Nk UBT [HHeix % 0K 3))
AT L B =508 T A4 ubiblock ¥ #%, XIS I LAA A Fl/dev H 3 FA T P4 ubiblock ##%:

# 1s -1 /dev/ubiblocks*
brw—r———— 1 root root 254, 0 Jan 1 00:06 /dev/ubiblock0
brw—r———— 1 root root 254, 1 Jan 1 00:06 /dev/ubiblockl

XNl Ay A% Ak ubiblock B¢, JF#E DISCIE T, iR

# mkfs.vfat /dev/ubiblock0
# mount —t vfat /dev/ubiblock0 /mnt/ubiblock0
# mkfs. ext2 /dev/ubiblockl
# mount —t ext2 /dev/ubiblockl /mnt/ubiblockl

ARGEF AL e, H s BN D BN g el L] ubiblock Bi4%, /dev/ubiblock0 /AT
i) P ih 2 45 (¥ —Fh 77 2

# modprobe ubi mtd=5

# modprobe ubiblk

# mount —t vfat /dev/ubiblock0 /mnt/ubiblock0
# mount —t ext2 /dev/ubiblockl /mnt/ubiblockl

9.6.3 #1/E UBI &8 3CF

] mkfs.ubifs T E o] DU LG 2 Bhk X 146 28 UGB S, Mg scr S 2] nand Ls, vl H A
SR RSO R dmid R ] mkfs.ubifs 75 24285 1zo J& (1zo-2.02.tar.gz) i 2] kbl R 3%
W, HARERAETE 225 %R B 1) mkfs.ubifss README SCAY

TF#Hhbk: ftp://itp.ingenic.cn/3sw/01linux/07 utils/linux-nand-utils.tar.qgz
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IR FEXRE— N5 S0, 450 ubiimg, BLHEAFE AN ubifs Fil viat, 23504 ubifs k4 2CFT viat
k. HAD B R.

4 H mkfs.ubifs TR il ubifs %45 ubifs.imgO:

$ export LD LIBRARY PATH=/opt/lzo/1lib:$LD LIBRARY PATH //{E PC _E#:4/E
$ . /mkfs.ubifs -1 /nfsroot/root26/ —-m 2048 —e 258048 —c 813 —o ubifs. img0

-¢ FRERANE R KA RBCRE N 2D Z
-e WHPURRE (7 AL
A LUFF AR ubinfo T A3 A1 SE 44 .

PG AE Linux RGEHI1E viat 34015 viat.img0,  IAbEi15 K/ 4 60M:

$ dd if=/dev/zero of=vfat.img0 bs=IM count=60 //ff PC #:/E
#losetup /dev/loop0 vfat. img0 II1E PAVO Hr L #:1E
tmkfs. vfat /dev/loop0

tmount -t vfat /dev/loop0 /mnt/udisk

#tcp /mnt/mmc/* /mnt/udisk/ 11¥% D1 BEALS AR BTSN IR LA
#umount /mnt/udisk

#tlosetup —d /dev/loop0

losetup: : No such device or address

F ubirefimg: 48 & 304 ubifs.img0 A1 vfat.img0 & R LAk LEB 3B -S4 2 4 ubifs.img
vfat.img:

$./ubirefimg ubifs.img0 ubifs.img
$./ubirefimg vfat.imgO0 vfat.img

S8 )5 F ubinize 3@ ubifs.img 1 viat.img £ l— M4 ubiimg. #E&—A> cfg FC&E SO, AR

# cat ubinize. cfg
[ubifs]

mode=ubi
image=ubifs. img
vol 1d=0

vol size=200MiB
vol type=dynamic
vol name=ubifs
vol alignment=1

vol flag=autoresize

[vfat]
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n ﬁﬂ% NAND Flash 3+ &4

mode=ubi
image=vfat. img
vol id=1

vol size=298MiB
vol type=dynamic
vol name=vfat
vol alignment=1

vol flag=autoresize

WIRIBAT:

# . /ubinize —o ubi.img ubinize.cfg —p 262144 —m 2048

2k, BHUESCAT ubiimg S HIESE R

Wkt X, M nandwrite_mlic T H ¥ ubi.img = % nand flash (¥ mtd5 .

# flash eraseall /dev/mtd5
# nandwrite mlc —a -m —q /dev/mtd5 ubi. img

Nz ubi B3 5 B4 ubi ¥4%, N2k ubi BX3):

modprobe ubi mtd=5

modprobe ubifs

modporbe ubiblk

mount —t ubifs ubiO:ubifs /mnt/ubifs/

mount -t vfat /dev/ubiblockl /mnt/ubiblockl/
Is /mnt/ ubiblockl/

H O H#H H = H =

PRes RIS ALk viat B85 10 SO CARAEAE

9.6.4 FH ubiupdatevol EFHEHIAE

A A A ubiupdatevol £ BB AN A, e MER viat & EETE A

# rm /mnt/ubiblockl/* —rf

# df

Filesystem lk—blocks Used Available Use% Mounted on
tmpfs 30224 64 30160 0% /dev
ubiO:ubifs 197536 48172 149364 24% /mnt/ubifs
/dev/ubiblockl 61302 0 61302 0% /mnt/ubiblockl

# umount /mnt/ubiblockl
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I ubiupdatevol 5§ viat (T ERY viat.img 23&3T ubirefimg & XSS )

# ubiupdatevol /dev/ubiO 1 vfat. img
# mount -t vfat /dev/ubiblockl /mnt/ubiblockl

# df

Filesystem 1k-blocks Used Available Use% Mounted on
tmpf's 30224 64 30160 0% /dev
ubi0:ubifs 197536 48172 149364 24% /mnt/ubifs
/dev/ubiblockl 61302 12716 48586 21% /mnt/ubiblockl

# 1Is /mnt/ubiblockl

bingheshiji.avi binhe. avi

SOBT ] o

9.6.5 FH UBIFS IR XA %

UBIFS mJ LLR KRB SO RS, IR 75 24

1) UBI Al UBIFS %% 31 N A% A CHE B
2) 1F Linux fr TS5 %2 5 UBI RBE MTD 43X W1”ubi.mtd=5"
3) fi7E Linux T &17 2803 UBI B ARSI R 4E:  W"root=ubiO:ubifs rootfstype=ubifs”

MR E LA T ubifs 1 viat i UBl 253, 5% LN B, R E4% ubifs MBS 1S
A nand, H. ubifs 91 {04 root LIRS, TIRE RS, 2,

1) W linux fr 47 S50 ubi.mtd=5" 3 2 N A%, UL NFS H8 il Sof 24
2) RGHEG, WS EEES UBL X . DLCR4%.

# mount -t ubifs ubiO:ubifs /mnt/ubifs
# cp -afr /test-root/* /mnt/ubifs
# umount /mnt/ubifs

3) FHAEIARL, WE linux 2 TS50 R ubi.mtd=5 root=ubiO:ubifs rootfstype=ubifs rw
OK

N
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10 Linux HEJRER#

FRARA B T A ar i, B LT 2 D Is 47 DhFERI ML #E . A 1E Linux SEBL T HYE S BTN RE,
Al DATE RBLIBAT I S4B, FHAE R G KM TRANE ] I3k A BRI . e, S48 # (cpufreq)
A LA AR RS AERZ) 50MHz 21| 400MHz i [ W AR SHZ AT, 1 RS RRIRAR T A HL I T PABFER 2] 2mA
LR

10.1 BAZHEHE

Linux2.6 SCHL T IE AR SR (1 2 A8 S 8, sk P 22 0 SR 5 AR SR L BR D) BeAC B, W LABDAS
HoogAF CPU [ TAESR . Linux WY JZ47xx 2l 7 A48 4 21 AH 3¢ (1 AR5 A7 1 AR 65 84 11
arch/mips/jz47xx/ H % 1 cpufreg.c.

Linux &0 B cpufreq S0t T AR RGEON AR RE, [N 75 L) J2 K 52 MR AT 5 o
cpufreq Jii & 1R cpufreqd miit K IR S ATIRDL, IFARIEA I RPROL B E CPU IR ARSI 1.

BARTE R P 2 G & d R cpufreqd, 1 5% 77 ZEAENC B linux PN A% 4w 1R 3% 1N 1 B CPU Frequency scaling
e, AT 487k, £ governorffik £ & Enable CPUfreq debugging. cpufreqfi 1
Ffrgovernor CK7E10.1.3% A+ 4), #iflicpufreqd iFEwig1T, 2 /Db 2i%kFperformance governor; £l
B EAEE/EN AR LHEE, 47 EEnable CPUfreq debugging. 7fEnable CPUfreq
debuggingi#e F, 7Eu-bootfflinux)ri 52 %bootargs /il -loglevel=8 cpufreq.debug=<value>, xfinJ
LLE ElcpufreqfAHN 2 I MIZATE B <value>[P{ERTLLE 1. 2. 4, LU EfIE (3. 5. 6.
7, RAEREX T

1 to activate CPUfreq core debugging,

2 to activate CPUfreq drivers debugging (X &A1 JZ47xx A5 F)iA) | and

4 to activate CPUfreq governor debugging

Ja G HERE cpufreqd 752 A 2 —=/NE, 43902 cpufreqd-2.2.1. cpufrequtils-002 F1 sysfsutils-2.1.0, X —
ANPEHRSE GNU 2 Fs A, A%t cpufreqd-2.2.1. cpufrequtils-002 #H4T T — 46158, Bt LA TS 4%
MFRATHI MG E R3S T IR =ANERERS 4L cpufreqd.tar.gz. FIHE 44 cpufreqd 78 ML _EIIAZ X i
PRI 2R R DL AT HARAR b 22 fis AT 5

10.1.1 TEEN RIS X a2

[ (SR UEEOF

$ tar —xzvf cpufreqd.tar.gz
$ cd cpufreqd

S BIHEN =ANEE cpufreqd-2.2.1. cpufrequtils-002 il sysfsutils-2.1.0 - H 35, 53X = AN EESET
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A X G PR 22252 o
10.1.1.1 4Ri¥ sysfsutils-2.1.0
HEN sysfsutils-2.1.0 H 5%:

$ cd sysfsutils-2.1.0
SRIGHRAT T H i TT U6 9w 1A 22352

$ ./configure --prefix=<sysfsuitls_install_dir> --host=mipsel-linux
$ make && make install

1EFHL L) 224 kAt <sysfsuitls_install_dir>"NREAE T 51 SCE(* a2 libtool A2 B il IR S A1) -

-- dlist_test
get_device
get_driver

- get_module
“-- systool

-- include
“-- sysfs
|-- dlist.h
*-- libsysfs.h

|-- libsysfs.a
|-- libsysfs.la
|-- libsysfs.so -> libsysfs.s0.2.0.1
|-- libsysfs.s0.2 -> libsysfs.s0.2.0.1
“-- libsysfs.s0.2.0.1
-- man
“-- manl
“-- systool.1

10.1.1.2 %w1¥ cpufrequtils-002
HEX cpufrequtils-002 H 3¢:
$ cd ../cpufrequtils-002

5 0T Makefile Ry P> A2 i E R A
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Ingenlc

sysfsuitls_install_dir = <sysfsuitls_install_dir>
DESTDIR = <cpufrequtils_destdir>

H b <sysfsuitls_install_dir> 4 | 32Tk sysfsuitls ) 22 5 % 42, <cpufrequtils_destdir> 4 H & X (¥
cpufrequtils 1) 242421 HT4E, DESTDIR nfLLh%¥, cpufrequtils [1)44 %17 ) $(DESTDIR)/usr.
AT T 1 iy A U G 1R 2220

$ make && make install

make install [ fi i 2 4kt
Jusr/bin/install: cannot stat .Ilbs/Iibcpufreq.Iai': No such file or directory
make: *** [install-lib] Error 1

fif v 7% libs/libepufreq.la # D14 libs/libepufreq.lai, 314 A #51%) installed=no &% installed=yes,
SRJ5 T make install. 75 %3582 $(DESTDIR)/usr K AL T 51 S04

[-- bin
| |-- cpufreg-info
| -- cpufreg-set
|-- include
| -- cpufreqg.h
[-- lib
| |-- libcpufreg.a
| -- libcpufreq.la
[-- man
| -- manl
| |-- cpufreg-info.1
| *-- cpufreg-set.1
-- share
*-- locale
|-- de
| --LC_MESSAGES
| *-- cpufrequitils.mo
|-- fr
| --LC_MESSAGES
| *-- cpufrequitils.mo
-t
.- LC_MESSAGES
*-- cpufrequitils.mo

10.1.1.3 4&i¥ cpufreqd-2.2.1
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#EXN cpufreqd-2.2.1 Hx:

$ cd ../ cpufreqd-2.2.1

{1 /] configure-ingenic.sh At & JI A g i Al 2 B AR EATIC &, 16 Je F BEAE A b e SCT T =AMk A
Ap

cpufreqd_install_dir=#lt's the directory where you want to install cpufreqd
cpufrequtils_destdir=#It's the same as the DESTDIR in Makefile of cpufrequtils-002
sysfsuitls_install_dir=#It's the directory where you installed sysfsutils

R IBAT IR A
$ ./configure-ingenic.sh

ZIHA 2 A Makefile F1 config.h, TFEAESA BN config.h ke, XLk 120 cpufreqd 76 H Fx
BRI AT I i B AR OGS I B AR o BRI BR AR BRI Sh G B I I e IRIE EAL B e ek i, TR Bilch
76 HBRBR_E A N 6 42 (BT BT B ARANAE 225).

/* Define this to configuration dir location */
#define CPUFREQD_CONFDIR "/etc/"

/* Define this to plugins dir location */
#define CPUFREQD _LIBDIR "fusr/lib/"

/* Define this to local state dir location */
#define CPUFREQD_STATEDIR "/var/"

SR G TR YR 1R 225
$ make && make install

1r 2235 M 2 <cpufreqd_install_dir> KA R R 21 S04

|-- cpufreqd-get
*-- cpufreqd-set

|-- cpufreqd_cpu.la
|-- cpufreqd_cpu.so
|-- cpufreqd_governor_parameters.la
|-- cpufreqd_governor_parameters.so
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| |- cpufreqd_programs.la
| "-- cpufreqd_programs.so
|-- shin
| "-- cpufreqd
*-- share
-- man
|-- manl
| |- cpufreqd-get.1
| °-- cpufreqd-set.1
|-- man5
| °-- cpufreqd.conf.5
*-- man8
*-- cpufreqd.8

10.1.2  FEB#R %% cpufreqd

JUil 822 4% sysfsutils-2.1.0 Al cpufreqd-2.2.1. cpufrequtils-002 7528 S 4 & B BE O 8 A JE B2 )
cpufreqd-2.2.1.

a. %% sysfsutils-2.1.0.
¥ FHl<sysfsuitls_install_dir>/lib/ F 1] libsysfs.so. libsysfs.so0.2. libsysfs.s0.2.0.1 =AM /145 12| H Fx
W fflib/slfusrllib/ & o Un RARPE DTRIABES IR 1 <dir>, U S 7E32 17 cpufreqd |y 24047 2

# export LD_LIBRARY_PATH=<dir>:$LD_LI1BRARY_PATH

b. %% cpufreqd-2.2.1.

¥ FE Ml <cpufreqd_install_dir>/lib/ ~ ] cpufreqd_cpu.so . cpufreqd_governor_parameters.so -
cpufreqd_programs.so —A~3CAHE TLEI H #54R_E[1) CPUFREQD_LIBDIR(YE config.h H1iE )42 s

# FHl<cpufreqd_install_dir>/sbin/cpufreqd % U1 31| H kx4 (1)/sbin/mk/usr/sbin/ T ;

# FHl<cpufreqd_install_dir>/bin/ I 1] cpufreqd-get 1 cpufreqd-set % U1 1| H kx4 1) /bin/ak/usr/bin/ F ;
¥ EHl<cpufreqd_install_dir>/etc/cpufreqd.conf # 1 £ H 54 L [¥) CPUFREQD_CONFDIR(#E config.h
TE ) EAET.

10.1.3  7EH#R _EiZ4T cpufreqd

B R YE R TSk 1524 cpufreqd WL & SCE cpufreqd.conf, i%ECE SC/:vkE T cpufreqd 474 .
Cpufreqd K P 1¥) cpufreq XN A& E 0] s i FRU i F A 1R, SLrb AR 2 R AR DG4 1 E fn acpiv apm
GRATBA B, N HE T RAMEH B DRk A4 cpufreqd.conf L. EIEENHITSE
<cpufreqd_install_dir>/share/man/man5/cpufreqd.conf.5.

cpufreqd.conf 7 =A~#4r: General. Profile #1 Rule.

General B3 7191 :
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[General]
pidfile=/var/cpufreqd.pid
poll_interval=2
suspend_interval=10
verbosity=0
#enable_remote=1
[/General]

pidfile ™ {7 J& T cpufreqd (¥ PID, & K ¥ 1% /& <CPUFREQD_STATEDIR>/cpufreqd.pid ,
CPUFREQD_STATEDIR 7E42 X 4w it EHLH 1) cpufreqd-2.2.1/config.h (Il 7.1.1.3) & X, wfilH
CPUFREQD_STATEDIR="/var/". poll_interval((ff7&Fs, nI L& /M) cpufreqd B:E R GRS
I PR] ()R, A — O HCIRAS S, AR MRS KRS & Rule #1743, 1550 5:=i1¥) Rule )R (1) Profile
BW AT, %k Powersave Low [1] Profile [1# 4T [A) K3k suspend_interval (FRAIERD, Wi b4
BO W, RE0K HshHENEIIRZ . verbosity $R7~ syslogd J& & HERE LS cpufreqd HEREIZAT (5 B4
X

Profile #5437 (v LI £/ Profile):

[Profile]
name=Performance High
minfreq=100%
maxfreq=100%
policy=performance
[/Profile]

[Profile]
name=Powersave Low
minfreq=42000
maxfreq=42000
policy=performance
[/Profile]

Hrp, minfreq #1 maxfreq i X 1 1% Profile aVFIIAZIEHE, 1] U4 R R, BAERAE KHz,
Lt minfreq=42000 K /n i lAZR K 42MHz; B 0] LU A% e VE IR s i (il u-boot (13 Sl AT 26 1k
SEDI T 43 ELoR, W u-boot [ 841k 336MHz, JIl4 maxfreq=100%2 7 5t =i 336MHz.
M IR R YGE T RGE R RIS ITE— RAVFr e b AR LG Bhxnsk, —EHES
linux Wi%AAES arch/mips/jz47xx/cpufreq.c VTG IREL jz47xx_cpufreq_driver_init(); — &7Egm i
W% % £% debug cpufreq I ATHE R, 7€ u-boot ¥ linux )i zh 2 % bootargs Jin_L loglevel=8
cpufreq.debug=1 J5&, 7& kernel j3 sl B b H %R % .

policy 4 H k& £i% Profile KN cpufreq IX5IH 1K) governor, W% cpufreq 3Kzl #F Fifk
governor, /))& performance. powersave. userspace. ondemand. conservative. performance 2
ik RGIEAT AR 45 € A3 il [minfreq, maxfreq] N I 4%, powersave £3il RAIZATLE [minfreq,
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maxfreq] N 1A% . userspace LV Hilid echo iy 47 [minfreq, maxfreq) N BB M HiAE, il
cat i A A A UHIAE R 5.2 ) “MKHYJEFE #E ") . ondemand 1 consecutive 2xil Y% HR
P cpu 7 H % A 3h7E[minfreq, maxfreq] I £E5 G144, consecutive Lt ondemand A2 Sl & - 22 44
HAKT] FWRLE governor 2 linux %11 cpufreq 4k I w2 1) .

FATH T2 performance governor #tnf LAik cpufreqd E#IE4T. R A H RSG5 N K8 HE T
suspend_interval 25 [ Zh#E, A4 2% & name=Powersave Low [] Profile.

Rule #B4rF7nB] (AL £ Rule):

[Rule]

name=CPU not busy
cpu_interval=0-15
profile=Powersave Low
[/Rule]

[Rule]

name=Movie Watcher
programs=mplayer,madplay
cpu_interval=0-100
profile=Performance High
[/Rule]

H:h name /&% Rule 14 5, profile /1% Rule 1533 5 B 20T 1) Profile £ name. Rule [f 444
HWA, —J& cpu I A G cpu_interval, & 4 ETISAT IR programs. EL cpu_interval=0-15
For cpu & E K 0%~15%, programs=mplayer,madplay % 7= 41 iz 7 RS A mplayer B
madplay. &~ Rule B35t H S AN E0E, H n AN Rule 19375 /2 (100+n)%,  Luin Fifi
ik “CPU not busy” ¥ Rule ii§i%> ) 101%, %% “Movie Watcher” [fJ Rule 44 102%.
WRAFAEPIAS Rule #3540, /3508 w1 Movie Watcher J 8047, W74~ Rule #4201 1F, B4
P B SR RAT .

W E I cpufreqd.conf, 2 i, $WAT A4 cpufreqd BI ] JE 3] cpufreqd 7E )5 &84T (ZARIIE T4 mount sys
ARG

# cpufreqd

W )R F B ik B cpufreqd h AT 1 Profile, 7 % /& cpufreqd.conf ] General ' #% &
enable_remote=1. Jf-7F cpufreqd fiv4 5 b-m &35, EJ

# cpufreqd —m

XEE ] LB 4 cpufreqd-get FTEITHE cpufreqd.conf FR AT il I ¥ Profile, it r4 cpufreqd-set
n, KILEFEPATEH n 4 profile.
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W RAE B cpufreqd MEsATAE R, AEATTEUN-V BT, JEA 0 2 7 )\/MEE 4000, 0 s B, 71
%o AT EI & Rule (7555, 7T LAPRAT -

# cpufreqd -V 6

I =D iE5n] LAk cpufreqd fEHT G iaAT AT EN IS TR B .
n--help J&E550n] UL 5 B 75 & -

# cpufreqd —help

10.2 e HE 0 e iRl 5 7R

RGN RIS T AT N EARASES, AT AR IR NBRARA S . fEXFBIT, REHR O BB S Tk )
FerisX, SDRAM &b T RIS IR AF R PB4 %, R RTC Wb TAELAMGEE R 40, Linux P
K 5 IZ47xx I R FM gt 5 A OC R AR S 47 TAR AL arch/mips/jz47xx H 3% F 1) pm.c.

AfE ) M R R G L 5 L AR I B linux A A% 4 BRI THLINF %6 6 Power Management support 35 R (¢
Legacy Power Management APl (DEPRECATED) (PM_LEGACY),

JZATXX A 3 45 B U AR P PR A R

1) RSB RA (cpufreqd. T 247 B4 ) HE A RIS L,

2) HAERGHYE PM (power management) HLHI &N 2 SR80 11) suspend pR%LE 5 2% 1E\ i
MRARE

3) #HAERGARAT CPU BUIZPIREGZ B R T JZ24730.JZ4740 F1 JZ4750 s H 5 HSMRAE);

4) B IZATxx WL 2 K], ¥ GPIO oA A G HIRAS, IZ47xx PAT HEARFE 2 3E N R AR K,
Jil SDRAM HEX il H X s

5) I 4B el e T KT JZ47xx;

6) CPU #MefiE I reset, Hi4l reset IRA %47 28417 24774 hibernate Mifif 5 {7, CPU k% resume
uiﬂz VR S HREIR AT RGORAS GZ AR T 324730, JZ4740 F1 JZAT50 A4 reset, 1M & H %

k2T HEAR S 2 2 S5 TER));

7 4% JZATXX P BLAL R £ () TT JCIRAS A GPIO R T MR 2 BT IR, IR &A1 % DK )
) resume BRECLE B TRE T AE;

8) RHPIFHIBIT.

FP AT BLIE I AT i iy & 10 R AR 5

# echo 1 > /proc/sys/pm/suspend

10.3 JFRHLEHE
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FFRHLE BLSZELPIALHE . FE4% power key RAIEAR, F54% power key ZFMefiE; Ki% power key &40
KHL, P& power key R4 H 7. Linux WA H 5 JZ47xx [ G R0 me i 45 B AR OC 10 AQ AL /&
drivers/charl/jzchar/poweroff.c.

T AU R EAERCE linux A% PR IE TN i%+E Device Drivers->Character devices->JZSOC
char device support->JZ board poweroff support.

TFORHUAE FL rp ik R Ge BRI A LI A A ERIA 23 5l )2 th poweroff.c H11f)%: DO_SUSPEND Al
DO_SHUTDOWN_SYSTEM 523, xR 7 Aok . 34 nf LLYE poweroff.c 1

#define USE_SUSPEND_HOTPLUG

FnT DL LR A (b7 F/sbin/hotplug) SEERBERRANSCHL, XPh 7 3 nT DL IR AR BRI AN A L2 i i 5
gl B P 2 (RO P (R % A, AL P A (1 Tk P A1, e i) R S AT 38 P B AR A B R [ SiE I
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11 L&A E

HEM CLRA ARG, A4S SRS B I Bl e N FLIE M A F T 8T ORI, Sk I Y ) 44
Haitgomn. BHETLBORN FHRE, Jog M@ s BN K, P, IRIE. Iha Kb Sl 2
KL TR B, i T AR AT

A IEAEBER IZATxx JEL T 5 AR L, FTBISCRF 2 MR BB %o HATSCHRF I WIFL B A7 -

Max
Interface Device oS Throughput | Productor
celinux040503
usB VT6656 linux-2.6.24.3 3Mbit/s VIA
celinux040503
uUsSB ZD1211 linux-2.6.24.3 5.5Mbit/s Atheros
SDIO ARG6001X linux-2.6.24.3 16Mbit/s Atheros
SDIO 88W8686 linux-2.6.24.3 16Mbit/s Marvell
SPI 88\W8686 linux-2.6.24.3 10Mbit/s Marvell

11.1 AREER
BRIk %1% 4%, linux kernel 553" Wirelesss Extensions”s

F Linux BCE 2, $£%)” Networking” -> "wirelesss” -> "Wirelesss Extensions”, i#%&#¢"Wirelesss

Extensions”,
Linux-2.6.24.3 (G2 M 4542 LT lRA (WIRELESS_EXT) 8 22.

H AT SDIO #% 11 wifi 9Kz 5 MMC/SD -RIKBIAHerR . WIEREAGH] SDIO 45 11 wifi -, 75 X C A %
T p 75 20 MMC/SD 9K 3h & i

11.2 wlan BEERIKS) N
P& AT SRR (0 02 9 2% 3R 30 2 LU 2N . B TF 2 R AL PRI R, AR LR .
FA P TTLAA wifi AR B, DA E S T, Eam e

11.2.1 n#k V16656 Kz :

# /sbin/insmod vntwusb. ko

11.2.2  jn#E zD1211 ¥K3h:
# /sbin/insmod zd1211b. ko
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11.2.3  jn# GSPI8686 W 3):
GSPI8686 Uzl 2 A2 WK: 10 )2 (gspi.ko), wlan #iljZ (gspi8686.ko).
# insmod gspi.ko clkdiv=4 spi_irq pin=127 chipselect=0
# insmod gspi8686.ko helper name=/1ib/Fwlmage/helper gspi.bin
fw_name=/1ib/Fwlmage/gspi8686. bin

gspi. ko FitRZ%L:
clkdiv: SPIH#hor#i &R 4. HUE L [0, 15].
spi clock = (pllout/(clkdiv+l))/4
R & Sipl 1 41360M Hz, clkdiv=5, then
spi clock = (360/(5+1))/4 MHz = 15 MHz
spi_irq pin: TWHE 52k, GSPI86865 L NS FH M5 S,
PAVOFF KA A HHGPTO1274E Ry Wi {5 5, spi_irq pin=127.
FH P 0] AR B S Bt Ol 0 BiCGPTOAE g s R 45 5, R 43 RGP TO 1004 4 b i 155,
& B spi_irq pin=100
chipselect: SPIW 45 . JZ4730, JZATAOKLFERS(KISPIYE 2% Fr2 4 slave 4, CEOMICE2.
PAVOJT & M A I CE0 5 GSP1868634: 8%, T Lt B chipselect=0,
FH Py LURR 95 52 et 150 3% PR CE0 B CE2 ) 452 GSP 18686
AR IERECE2, Wik & chipselect=2,

11.2.4 n#; SD8686 W3l :

SD8686 IK#h4r 2 M EJZW: 10 )2 (sdio.ko), wlan %2 (sd8686.ko).
#tinsmod sdio. ko gpio sd vcc en n=113 gpio _sd cd n=110
#insmod sd8686.ko helper name=. /Fwlmage/helper sd.bin fw name=. /Fwlmage/sd8686. bin

sdio. ko FEHZ%:
gpio sd vcc en n: MMC/SD power enbale pin, Pavo board use GPIO 113(default)
gpio sd cd n : MMC/SD card detect pin, Pavo board use GPIO 110(default)

In your own board, if you use GPIO 100 as MMC/SD power enable pin,
GPIO 101 as MMC/SD card detect pin,
set gpio sd vcc _en n=100 gpio sd cd n=101

1125  fn# AR6000 3Xzh:

SD8686 Wz5h7r 4 N FJZIKk: 10 )2 (sdio_jz_hcd.ko), SDIO #£k)Z2 (sdio_busdriver.ko),
SDIO #pift)/Z (sdio_lib.ko), wlan #pif/Z (ar6000.ko).

# /sbin/insmod sdio 1ib. ko

# /sbin/insmod sdio_busdriver. ko

# /sbin/insmod sdio jz hcd. ko builtin card=0 debuglevel=3 gpio sd vcc en n=113
gpio_sd cd n=110

# /sbin/insmod ar6000. ko
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sdio jz hed. ko #iHeZ%h:
builtin card: 0(default), card is not built in the board.
1, card is built in the board.
gpio sd vcc en n: MMC/SD power enbale pin, Pavo board use GPIO 113(default)
gpio sd cd n : MMC/SD card detect pin, Pavo board use GPIO 110(default)

In your own board, if you use GPIO 100 as MMC/SD power enable pin,
GPIO 101 as MMC/SD card detect pin,
set gpio sd vce _en n=100 gpio sd cd n=101

11.3 wireless-tools, TLZEMKEE TH

Wireless tools & —2H TCLk MR Bl E T. 2. Wireless tools 2 [{— N FUEITE, RhL:
http://www.hpl.hp.com/personal/Jean_Tourrilhes/Linux/Tools.html

A 2

iwconfig A EAC E LM K S4L
iwlist P2 iweonfig WA WoR TG -~ S 4L
iwpriv ESIE W W R IR S R S e

BEILLM R ethl 55

# iwconfig ethl

ethl MRVL-GSPI8686 ESSID:"Ingenicl"
Mode:Managed Frequency:2.437 GHz Access Point; 00:15:E9:DF:BB:45
Bit Rate:54 Mb/s  Tx-Power=13 dBm
Retry limit:8  RTS thr=2347 B Fragment thr=2346 B
Encryption key;****-x*x*%_xx  Sacurity mode:open
Power Management:off
Link Quality:0/10 Signal level:-33 dBm Noise level:-89 dBm
Rx invalid nwid:0 Rx invalid crypt:0 Rx invalid frag:41093
Tx excessive retries:0 Invalid misc:0  Missed beacon:0

iwlist %
# iwlist
Usage: iwlist [interface] scanning [essid NNN] [last]
[interface] frequency
[interface] channel
[interface] bitrate
[interface] rate
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[interface] encryption
[interface] keys
[interface] power
[interface] txpower
[interface] retry
[interface] ap
[interface] accesspoints
[interface] peers
[interface] event
[interface] auth
[interface] wpakeys
[interface] genie
[interface] modulation

P25 I AP:
# iwlist eth1 scan
ethl Scan completed :
Cell 01 - Address: 00:02:6F:05:BA:CC
ESSID:"Ingenic"

Mode:Managed
Frequency:2.412 GHz (Channel 1)
Quality:0/10 Signal level=-45 dBm Noise level=-96 dBm
Encryption key:on
Bit Rates:11 Mb/s
Cell 02 - Address: 00:14:6C:CF:B6:8C
ESSID:"Ingenic-test”
Mode:Managed
Frequency:2.437 GHz (Channel 6)
Quality:0/10 Signal level=-76 dBm Noise level=-96 dBm
Encryption key:on
Bit Rates:54 Mb/s

11.4 FEE LM 4 DB

RN M R IR Eh )5, BLE LML, DEBRUT:

# ifconfig eth1 192.168.1.111 /1 BEEAPLIP (5 AP Al —ANRIED
# iwconfig ethl mode managed /1 VB IO M LA

# iwconfig ethl key 1234567890 key on  // & M43

# iwconfig ethl essid AP-name /] BEE AP ZFR
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UEINTC & e, w LLER ap:

# ping 192.168.1.1 /1 DMRRY AP %

11.5 iperf MZMA TR
Iperf J&—3K NI W 2 IR T, v DAY & =ML 18] D9 28 ik £

Server -
# lperf —s -t 10

Server listening on TCP port 5001
TCP window size: 85.3 KByte (default)

[ 4] local 192.168.1.20 port 5001 connected with 192.168.1.123 port 38571
[ 4] 0.0-10.0sec 2.15 MBytes 1.81 Mbits/sec

BT i :
# lperf —i 10 —t 100 —c 192.168.1.52 -d

Server listening on TCP port 5001
TCP window size: 85.3 KByte (default)

Client connecting to 192.168.1.52, TCP port 5001
TCP window size: 16.0 KByte (default)

5] local 192.168.1.20 port 40410 connected with 192.168.1.52 port 5001
4] local 192.168.1.20 port 5001 connected with 192.168.1.52 port 54116
4] 0.0-10.0 sec 5.25 MBytes 4.40 Mbits/sec
5] 0.0-10.0 sec 3.73 MBytes 3.13 Mbits/sec
5] 10.0-20.0 sec  3.52 MBytes 2.96 Mbits/sec
4] 10.0-20.0 sec 5.23 MBytes 4.38 Mbits/sec
5] 20.0-30.0 sec  3.22 MBytes 2.70 Mbits/sec

e~ | e
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