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2 ����

2.1 ��������	

L$%678 JZ4730/JZ4740MNO�\ uCOS-II�S^_��9 ¡¢£��¤ MIPS���
����K¥¦ uCOS-II^_9$%§¨�� GNU GCC 3.3.1� MIPS������	9P©ª�
�L Windows � Linux :uOKWindows O�������	¢£L Cygwin «�\9¬­9L
WindowsO�S^_�9®¡��¤ Cygwin��K

LWindows:uO�� MIPS�������¯°±«² 
 ¡9�����¤ Cygwin��K®³�O«´ Cygwin�µ¶·¸=�¹º9»¼½ Cygwin

��¾�S��K¿��¤ CygwinÀ9
� Cygwin� Shell�Á9Â�Ã�W��9»Ä��	=
ÅÆÇÈ��«9ÉÀI�¤��ÊFK�j¯°±«²

$$ mmkkddiirr ––pp //oopptt
$$ ccdd //oopptt
$$ ttaarr --xxjjff mmiippsseell--jjzz--ccyyggwwiinn--nnooppiicc..ttaarr..bbzz22
$$ eexxppoorrtt GGCCCC__EEXXEECC__PPRREEFFIIXX==//oopptt//mmiippsseell--nnooppiicc//lliibb//ggcccc--lliibb//
$$ eexxppoorrtt PPAATTHH==//oopptt//mmiippsseell--nnooppiicc//bbiinn::$$PPAATTHH

L Linux:uO�� MIPS�������¯°±«²
Â�Ã�W��9»Ä��	=ÅÆÇÈ��«9ÉÀI�¤��ÊFK�j¯°±«²

$$ mmkkddiirr ––pp //oopptt
$$ ccdd //oopptt
$$ ttaarr --xxjjff mmiippsseell--jjzz--lliinnuuxx--nnooppiicc..ttaarr..bbzz22
$$ eexxppoorrtt GGCCCC__EEXXEECC__PPRREEFFIIXX==//oopptt//mmiippsseell--nnooppiicc//lliibb//ggcccc--lliibb//
$$ eexxppoorrtt PPAATTHH==//oopptt//mmiippsseell--nnooppiicc//bbiinn::$$PPAATTHH

ËÌOÍ¯°��¤������À9PQ��ÎÏ� helloworld.c��Ã«²

$$ mmiippsseell--lliinnuuxx--ggcccc ––oo hheelllloowwoorrlldd hheelllloowwoorrlldd..cc

±Ð����9ÑÒÓÓ���������	PQ�WDK

2.2 
� TFTP�


    TFTP!\]«´Ô��¸���ÕÖ×Ø9�o�Á U-Boot;< TFTP«´.,KL^_ÙÚ9
±Ð:u
�D TFTP�
9�o�Á U-BootÛPQ�� TFTP«´ uCOS-IIÇ�ÜÝRS9Þß
�àE��g\á�S^_K¬­9�Ø\áL\]^_� Linuxâ�Windows:uO
� TFTP�

K�j��®¼½ Ingenic JDI\á}ãeJDI-Manual_CN_1.2.pdffK 
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3 uCOS-II ��	
�

$%äåD uCOS-II01�:£�IJ���Á9PRSL$%678�æç^_MNOK��
��jèé uCOS-II���T��T��Qê���Á��\���K

3.1 uCOS-II�����
• mips/²MIPSjXµ¶�¸��

o os_cpu_a.STos_cpu.hTos_cpu_c.c²uCOS-IIäåëì�¸
o os_dbg.c²uCOS-II01í�µ¶�Á9��I� os_cfg.hî� OS_DEBUG_ENï
ðñ!òí�

o includes.h²uCOS-IIó\�Áêô01�¸õóÈ=ö���¸
o context.h²÷
øù@9MIPSúû8Æü�'ü�ýþbñ��¸
o libc_s.STlibc.c²¥¦ MIPS�Ü��þb�¸
o mipsregs.hTmips.hTarchdefs.hTsysdefs.h²MIPSjXµ¶ýñ�

• jz4730/²JZ4730678µ¶����¸
• include/²JZ4730678µ¶��¸��

- reg.h² JZ4730æçGI�úû8���ýñ��¸
- ops.h² ¦ JZ4730æçGI�úû8VW�ýñ��¸
- frmwrk.h² ��ýñ��¸

- clock.h²ôîñ�D�� JZ4730æ	@
�0�þb
o udc/²USBIJ�
8����
o camera/²�������
o head.S²mips���ê��Tî�4ì�Á
o init.c² JZ4730�OGI���U�Á
o cache.c²CACHEVW�r
o excpt.c²��67eÎÏ�����\úû8�ï��Ö'Qgí�f�Á
o gpio.c² ¥¦ PMP2.2Ý� GPIO����Á
o intc.c²î��7�Á
o uart.c²�ì���Á
o clock.c²@
��ê udelay()�r
o timer.c²uCOS-IIVWXY@
µ¶�Á
o sleep.S²JZ4730��/���7�Á
o pm.c²@
/v �7�Á
o main.c²:þb�Á�¸
o makefile²makefile�¸
o link.xn²	ë!��¸
o DrvMemMgr.c ��"0û©��7
o nandboot/: NandBoot Nand�o�Á
o sample/: Ã#��í�$�
o drv/:æ����

� codec/: ����
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� lcd/:    lcd��
� touch/:  �� ��
� i2c:/:    I2C�
8��

• jz4740/: JZ4740678µ¶����¸
• include/²JZ4740678µ¶��¸��

- Jz4740.h² JZ4740æçGI�úû8���ýñ��¸
- bsp.h²pavoÝ%µ¶ñ�

o udc/²USBIJ�
8����
o head.S²mips���ê��Tî�4ì�Á
o init.c² JZ4730�OGI���U�Á
o cache.c²CACHEVW�r
o excpt.c²��67eÎÏ�����\úû8�ï��Ö'Qgí�f�Á
o gpio.c² ¥¦ PMP2.2Ý� GPIO����Á
o intc.c²î��7�Á
o uart.c²�ì���Á
o clock.c²@
��ê udelay()�r
o timer.c²uCOS-IIVWXY@
µ¶�Á
o sleep.S²JZ4730��/���7�Á
o pm.c²@
/v �7�Á
o main.c²:þb�Á�¸
o makefile²makefile�¸
o link.xn²	ë!��¸
o DrvMemMgr.c ��"0û©��7
o nandboot/: NandBoot Nand�o�Á
o sample/: Ã#��í�$�
o drv/:æ����

� codec/: ����
� lcd/:    lcd��
� touch/:  �� ��
� key/: &'��

� rtc/:     rtc��

• lwip/²��µ¶�¸��
• src/²uCOS-II01 r��

o app_cfg.h²uCOS-ii 2.81 (�Àõ¢£Ló\�Áî)öÈ��¸9ôîñ�Dæ
÷
�*¡%T+ü�E,-ô.ó\µ¶����/

o os_tmr.c²uCOS-ii 2.8101�ñ@8�7�Á
o ô.�¸���2K

• sample/²:þb$���
o main_lwip.c²����$�
o main_fs.c²uc/FS�¸XY$�
o main_mmc.c²�� MMC/SD3� uc/FS�¸XY$�
o main_os.c²4��� uCOS-ii$�
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• mmc/²MMC/SD3����
• ucfs/²uc/FS�¸XYe�� MMC/SD3f��
• audio/: wavÅr$�
• madplay: mp3År$�

3.2 ����� uCOS-II

LÃ�W��«Å^ uCOS-II� r² 

$$ ttaarr --xxjjff uuccoossiiii--jjzz--yyyyyyyymmmmdddd..ttaarr..bbzz22

ÅÆÀP5 r6��7 ucosiiKe¬7�� uCOS-II  r=8,9�Q0(�� uCOS-II9_
:;<9=ë_:�>� rKf

?LÛPQ����� uuccoossiiiiDK

��ÎÏ��@ ucosii/jz4730/makefile9PQ��A#��¼-��Kmakefile�¸�^�>©
l�D����BC9JZ4730±«²

CAMERA = 0 CIM�
��
LWIP   = 0 ����

UCGUI  = 1 UCGUI
UCFS   = 1 FAT�¸XY
MMC    = 1 SD��
JPEG   = 1 JPEG År
TOUCH  = 0 �� ��

NAND   = 0 NAND��
MP3    = 1 MP3 År
I2C    = 1 I2C �
8��
#LCDTYPE :
#           0. No LCD Driver
#           1. Samsung tft 480 * 272
#           2. Truly-tft-g320*240drsw
#           3. FoxConn_pt035tn01
LCDTYPE  = 1
#CODECTYPE :
#           0. No Codec Driver
#           1. jz4740 Codec
#           2. akm4642
#           3. ac97
CODECTYPE    = 2
#lwip
LWIP30 = 0
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CAMERA�D�����9LWIP�D����9UCGUI�D uc/GUI9UCFS�D uc/FS�¸
XY9 MMC�D MMC/SD��9JPEG\�BE JPEG�!ò��K�µóFG� 19DH��È
FGIJµóFGUKLM7N9DH9��ÈFGKU5LMQO#PQ���c!RS99TU
��KV±² 

UCGUI  =  # denpedent on JPEG
CAMERA =1   # denpedent on JPEG
DH9�� uc/GUI9�������K

JZ4740±«²
# -----------------------------

JZ4740_PAV = 1
#
#TOUCHTYPE :
#           0. No Touch driver
#           1. AK4182
#           2. JZ4740SADC
#
TOUCHTYPE  = 0

#LCDTYPE :
#           0. No LCD Driver
#           1. Samsung tft 480 * 272
LCDTYPE    = 0
#RTCTYPE :
#           0. No RTC Driver
#           1. jz4740RTC
RTCTYPE    = 0

#CODECTYPE :
#           0. No Codec Driver
#           1. jz4740 Codec
CODECTYPE    = 0
WAVDECODE = 0
#KeyCTYPE :
#           0. No Key Driver
#           1. jz4740 Key
KEYTYPE = 0

CAMERA = 0
LWIP   = 0
UCGUI  = 0
UCFS   = 0
MMC    = 0
JPEG   = 0
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UDC    = 1
MP3    = 0
NAND   = 0
#Driver Manager
DM    = 0

# ------------------------------
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4 uCOS-II �
���	��

4.1 ����

�������

��FG��r:£=>W>©² 
1. tcp/ip×Øü lwip1.1.1
2. lwip - uCOS-II �ëì�r(�\�! Michael Anburaj §¨��r ,X�`a:Y!

http://geocities.com/michaelanburaj/)
3. lwip - JZ4730�ì�
8�ëìeucosii/lwip/src/netif/ethif_jz4730.cf
4. �� lwip §¨� socket api�Z���ó\�Á tftp eucosii/lwip/src/tftp.cf���$�:
þb�Á(ucosii/sample/main_lwip.c)K

������	

1[ ¡£L makefileîI� LWIP  = 19 J��FG¼-��K

   2[���@ lwip��BC�¸ ucosii/lwip/src/include/lwipopt.h9]�������¼bK
V±��!ò�\ DHCP�\]® IP9Qê IPTTCPTUDP�Ã#¼bU9�j¼b���Ñ

ÒP¼5 lwipotp.h�RS>©K�Ø��^_`�E,)<abI�9±ÐI�cd,�eP,9,
%��WK

   3[ �\ÇD�����ó\�Á¢£=ö lwip.h��¸9f¢£ include “lwip.h”K»£g¤ lwip 
�����W9���þb! void lwip_init(void)9�j�r®¼5 main_lwip.cK
   4[��í\þb sys_thread_new(void (* function)(void *arg), void *arg, int prio) ]��-��µ
¶�÷
9prio DHÈ÷
�*¡%9RhÈ*¡%�
£E�TCPIP_THREAD_PRIOeL lwipopt.h
îñ�f9¬7 tcpip_thread ÷
!)i��%��W4���÷
9È÷
�����þb
tcpip_init(NULL, NULL) ]
�K

-��µ¶�÷
�+üE,�4E÷
bL ucosii/lwip/src/include/arch/sys_arch_opts.h îñ
�²

#define LWIP_MAX_TASKS  4          /* Number of LwIP tasks */
#define LWIP_STACK_SIZE 512*10 /* Stack size for LwIP tasks */

�������

�\$� ucosii/sample/main_lwip.cW7:þb�Á9RS�ÀPQ\Wç�5�S��.,�
�KL u-boot �o uCOS-iiRS�À9Ýw6j IP©��5kl IP9±ÐI�7 DHCP �59m
�\©� IP9òmn\©� IP7 192.168.1.140KÝwOvÀ9P6jÝw���ìÖ'�RS�/9
coÝw� IP9«Í���õpIÝw� IP7 192.168.1.140K
a. ping��
    lwip ×ØüqrD ICMP ·¸=9¬­s£¦ lwip �SD���9Û, ping �ÝwKPLvt
âuvO pingÝw²
ping 192.168.1.140
wÝw��%�9vtâuv�xyz{H±«�/²

64 bytes from 192.168.1.183: icmp_seq=2 ttl=64 time=0.4 ms
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b. http��
L$� main_lwip.cî|?DÃ`ÎÏ� HTTP/1.0 server9LvtâuvO� web}~8��

�îÖ4Ýw� IP9��9fP�Ç±«�c²
It's a LWIP test!

?@9Ýwx���ì��Ö'±«�c²

Receive a http request and send some text.

c. telnet��
L$�main_lwip.cî|?DÃ`ÎÏ� telnet server9LvtâuvORS��²

telnet 192.168.1.140
w��%�Pë�Ç±«�c²

Hello, world!
?@9Ýwx���ì��Ö'±«�c²

Telnet server: got connection from x.x.x.x
ôî9x.x.x.xDH��Ýw�vtâuv� IPK

d. tftp ��
9?� http� telnet ��rL main_lwip.c î|?9tftp �r¬7V8E9�Q\Ï���¸

ucosii/lwip/src/tftp.c|?KL tftp.cî�(`:£�wþb²
void getfile(char *dfilename, char *filename);
void putfile(char *filename,char *sfilename);
    getfile(char *dfilename, char *filename)\�³ TFTP�
8«´�¸ÇÝwO� SD3î9¼b
dfilenameDH£«´Ç SD 3î��Ü�¸��¸�9¼b filename DH�
8O£�«´� �
¸��¸�K

putfile(char *filename,char *sfilename) \�³ÝwO� SD3OÕ�¸Ç TFTP�
8î9¼b
sfilename DH SD 3î�£�OÕ� �¸��¸�9¼b filename DH£OÕÇ�
8��Ü�
¸��¸�K

Oé�¸�Pr��K

�$²±Ð£Ä TFTP�
8 jpeg�¸�«� a.jpg «´Ç SD 36��«� a.jpg9��¢£
L tftp.c� void tftp(void *data) ÷
þbî1���O getfile("a.jpg", "jpeg/a.jpg"); PKµ�9±Ð
£Ä SD 36��«� a.jpg OÕÇ TFTP �
8 jpeg �¸�«� a.jpg9��1���
O putfile("jpeg/a.jpg", "a.jpg"); PK

L main_lwip.cî���S��Osys_thread_new(tftp, (void *)0, TFTP_PRIO);P]�� tftp÷

9RS@PQ��Ýw��ìÖ'�Ç�¶«´�OÕ�bj�/K

4.2 �����


�������

È���r��õL ucosii/jz4730/camera«²
cim.c²JZ4730���ëìFG��
camera.c²���ó\ëì�Á
hv7131.c²hv7131������Á
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ksmov7649.c²ksmov7649������Á
ov7660.c²ov7660������Á
sensorlib.c²i2c��-���ëì�Á
snapshot.c²���ó\�Á
JPEG�lL ucosii/ucgui/JPEG�¸�«(È JPEG�?@\����� jpegÆ�� uC/GUI� jpeg
ÅÆ�)
�G9ucosii/jz4730/include/camera.h ñ�D�\Aç���9!:þb�Á¢£=ö���¸K
ucosii/sample/main_camera.c!���$�


������	

1[L makefileîI� CAMERA =19J������r¼-��
2[L camera.hîñ��\Aç���9$±9±Ð�\ ov7660���9m²

#define CONFIG_OV7660  1K»L:þb�Á�¸î=öÈ��¸K
3[L:þb�Á�¸î9L�\�����9 ¡¢£í\ camera_open()�^���9ÉÀ
PQí\ putjpg(void  *filename)þb�l���Ö'� RGB565 ��bj»)û7�¸�
7 filename� jpeg�5�¸9â�=ëÄ RGB565��bj�� LCD� frame buffer³�
=ëL LCDO{H��KL9¢£�\���@9PQí\ camera_close()¶����K

4[L snapshot.cî9P���� putjpg()þbîÊF i���ï(ab! 30)]I� �¡¢��
£)ûÃ¢9ÈïIc�,¤¥�c��¦§KL put_image_jpeg()î9P��I�
cjpeg.dct_method]BE�\Aç jpegÆ���9DCT_IFASTe¨©8-9�©8�f â

DCT_ISLOWeª«Æ�9�©8¬f9ab�! DCT_ISLOWK


�������

�\ main_camera.c PQ¦������S��9.ab�\ ov7660 ���9��í\
putjpg(“a.jpg”) ���)ûLSD3�a.jpgîKÉÀ, a.jpg�� TFTP÷
î�putfile(“a.jpg”, ”a.jpg”)
OÕÇ TFTP�
86��� a.jpgKL�
8O����·¸}~ a.jpgKcapture(void * data)÷

þb��­�í\ docapture() � Ç���L LCDO|@{H']K

4.3 UDC��
UDC �� Læ®�%��«¯� UDC��KA=>Ã` MASSSTORAGE�×Ø°9

Ã`Q RAM 7$�� U 'ëìK�\@9s¢£���ÛPQDK£Lµóc makefile îÄ
UDCI�7 1

�L JZ4740±9A=>Ã` GPIO Detect.,K

4.4 LCD��
LCD�� Læ®�% drvî=ö� LCD���9

LCDC.c ! LCDC �
8���9Qêö��µó ���9ôîL ���
îA=> PWM ²³��
KL LCDC îo'Ã´- FRAMEBUF µ¶�µ¥¨ GUI
Qê¶�ÅrU�\K

L JZ4730î;<� LCD�²foxconxx_pt035tn truly_tft-g320240dsw
L JZ4740î;<� LCD�²foxconxx_pt035tnserial Samsung_tft-g480272 

 �L JZ47XX/Sample«¯�µó LCD������ÁK
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4.5 ����

L DRV/CODEC«K 
L JZ4730î²=> AC97  I2S AKM4642 (	 CODEC��K
L JZ4740î²=> JZ4740 CODEC��K
ôî¯o'pcm_write pcm_read (`þbëìKô����P��klMP3 WAV@K

�L JZ47XX/Sample«A=>��»�l����ÁK

4.6 �� ��

L DRV/TOUCH«K 
L JZ4730î²=> AC97  SPI AK4182 (	�� ��K
L JZ4740î²=> JZ4740 SADC��Kô·�9P�� UCGUI â JZ47XX/Sample

«��K


