RrT Embedded httpﬂhnrww.knntrnnn.cﬂm

L inux 1°C RTC

( 610054 )
: Linux ,Linux Linux
I’c RTC Linux , I’c ,
I’c RTC ,
I’C RTC : Linux
:Linux; 12C
:TP316.81 B :1004 - 373X (2009) 20 - 032 - 04

Development of RTC Driver Based on 1°C under Linux
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(Univerdty of Blectronic Science and Technology of China,Chengdu ,610054 ,China)

Abstract : In embedded field ,Linux OS has been more and more popular ,the development of Linux driver is becoming a
constituent job. Reaserch and development of RTC driver based on 1°C under Linux OS are introduced. First ,research on the
character device driver framework is given. Then, I2C protocol is introduced , RTC driver based on I°C under Linux OSis
developed ,the scheme and realization are proposed. Finally ,RTC driver based on 1°C is realized and transplanted into Linux.

Keywords:embedded system;Linux ;driver ;1*C

unsigned long) ;

0 int ( *open) (structinode * ,structfile *);
int ( *release) (struct inode * ,struct file *)
’ } ;
,Linux
Linux
Linux 1’C open()
Philips ,
2
I"C (2) release()
20 80 , Linux
I’C RTC ,
1 Linux (3) read()
read() Linux
Linux read ()
(1.2 . [3]
struct file- operations { (4) write()
ssze- t ( *read) (structfile * ,char - - user * ,Sze- . .
tloff-t *): Linux write()
ssze- t ( *write) (structfile * ,const char - - user *,

sze- t loff -t *):
int ( *ioctl) (struct inode * ,struct file * ,unsigned int, ’
(5) ioctl ()

ioctl () ,

write()



RrT Embedded httpﬂhnrww.knntrnnn.cﬂm

read() write() (451
2 I’°C RTC
2.1 I’°C
e Philips
, I’C
(SDA) (scL) ,
[6]
I’Cc ,
[3]
SCL ,SDA
SCL ,SDA
8 ’
(1) :
H 4 (
), 3 , 1 ,
1 , 0
(2 JI2C
(9, ; : 7 1 0,
(3 ,
, I’C (9,
) 7 1 O, ’
; (9 7
1 1, ;
[7]
2.2 RTC
, 191208
191208 Intersl
191208
“ 1101111x” : : [00h
13h],
4 (7 B) :
00h 06h; (5 B) : 07h 0Bh;
(6B): Och 11h; SRAM (2B) :
12h 13h
SC( ) MN( ) HR( ) DT( ) MO( ) YR

()bw( )

2.3 IXP425 I’Cc
IXP425 I’C ,
ixp425 16 GPIO(GPIOO GPIO15) ,
GPIO 0o 1,
GPIO Pl Ixp425
I>C , GPIO
I>C
GPIO7 SDA
GPIO6 SCK
3 I’C RTC
3.1
I’C , ’c
Linux , RTC
[9] 1
JL
PCHR B KL
PO
IXP435GPIO S5 RTCH 4%
1
3.2 I’C
# define I°C- DA -BIT 7
/1 gpio7 DA
# define I°C- SCK- BIT 6
/] gpio6 SCL
GPIO- DATA - BIT- WRITE- HIGH() ;
/1 GPIO
GPIO- DATA - BIT- WRITE- LOW() ;
/1 GPIO
(1) void Gpiol>CStart (void)
I’C
SCL ,SDA
2
(2) void Gpiol”>CStop (void)
’C
SCL ,SDA
3



RT Embedded http:/www.kontronn.cop,

GPIO_DATA_BIT WRITE_HIGH
(*C_SDA_BIT);
SDAKE Jy i GPIO_DATA_BIT_WRITE_LOW
L (I°C_SDA_BIT);

SDA B AT
GPIO_DATA_BIT_WRITE_HIGH
(PC_SCK_BIT); ¢
SCLEE y m it

GPIO_DATA_BIT_WRITE_HIGH|
(’C_SCK_BIT),
SCLELT A w1

GPIO_DATA_BIT_WRITE_LOW
("C_SDA_BIT);
SDA H i B {

GPIO_DATA_BIT_WRITE_HIGH
(*C_SDA_BIT);
SDA G ] ik s

GPIO_DATA_BIT_WRITE_LOW
(PC_SCK_BIT);
SCL B E AR P UL %

2 () 3 ()
(3) void Gpiol’CSendByte(B Y TE ucData)
I’C (8 )
:BYTE ucData (8 )
8 :
ACK 4
pig ]

< >N

Y
HHtucDatall) 55 8 5o
WK1, SDAHR: X
GPIO_DATA_BIT_WRITE_HIGH(I’C_SDA_BIT);
WA K40, SDAHAL:
GPIO_DATA_BIT_WRITE LOW(I’C_SDA_BIT);

¥

GPIO_DATA_BIT_WRITE_HIGH(I’C_SCK_BIT);
GpioDelay10 1 s_I*C();
GPIO_DATA_BIT_WRITE_LOW(I’C_SCK_BIT);

SCL'S i 5, FrUSDARILFIELL I

bit_ack = (BYTE)
GPIO_DATA_BIT_READ(I’C_SDA_BIT);
ZEFFSDARE ERINVAHIE S, 2bit_ack MK
I e 76t 5 BB KR T N S

!

4 ()
(4) UINT8 Gpiol’ CReceiveByte(void)
e (8 )
I’C
5
3.3 RTC
RTC struct file - operations

read ,write ,ioctl ,

release ioctl

Int i=0;
unsigned char temp=0;

GPIO_DATA_BIT READ(I2C_SDA_BIT);
FEHPCEHR B2 EIAL, A7 E S temph

PR
5 ()

[10] .

struct file - operations I°C- rtc- fops =
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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
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Windows CE:

Windows CE.NET T YAFFS SCf %% NAND Flash IX#h#EF 51T
Windows CE ff] CAN B ZRBKhFLFF it
JET Windows CE. NET [fJ ADC BR#NFE ) S2EL -5 N IR 5T
3T Windows CE.NET “F- & i EE AT 0SS S2HL
T Windows CE.NET [ GPRS R BB 75 5 H %
win2k T NTFS 43X ntldr fn#it dos JEACHD
Windows | USB 1% 25 XENFE 7 I &
WinCE [ K75 SR i Ho AL dn il v )7 2 it
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. 3&F WinCE #Y BootLoader #F %0
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PowerPC:

Freescale MPC8536 JT /& b i ¥ &

JET MPC8548E fy [l 4% it

FE T MPC8548E [ R N\ A5 Ab BE R Si i it

T PowerPC ik N 30N 263845 F £ [ SEH
PowerPC fEZE M B REH N H

F T PowerPC fBEAR THHE ML BT
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HE T MPC8247 fix N3 HL J A8 e 4 5 it S
o TR MPC8247 HR AR Linux 24T K
10. & T MPC8313E fix A X R 4t UBoot I HH

11. F£T PowerPC ZbFESS SMP R4t 11 UBoot FEHH

12. BT PowerPC XUZ AL FE 24 A AR 4t UBoot 44
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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/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
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16. 2T PowerPC B2 W L R HL T

ARM:
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. ARM S3C2440 Linux ADC 3Kz}
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. Linux Fl Cortex—A8 HIRLAALFE N B i AL 4 R it
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Hardware:

1. DSP HLJ Y i AR v it
2. bk R B

WeChat ID: kontronn


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/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
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/172-typical-design-of-dsp-power
http://www.kontronn.com/support/173-design-of-high-frequency-pulse-power-supply
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Programming:

a s wnN e

TSN S5 - 5k

e B 25 M B Ak
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Linux 335 FFEE T TCP [f] Socket ZmFEiEMT
Linux 335 FJET UDP [1] socket ikt
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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
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/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
http://www.kontronn.com/support/334-analysisi-of-socket-programming-udp-based-on-linux

