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2.1 BIRINEETER

Linux A%, RTC KohBEMEMW TR, AIlD A= BX:

user space Jdev/rtcN

fays/class/rte/rhcN/* [proc/driver/ric

inte rfaceE rtc-dev.c rtc-sysfs.c P rtc-proc.c

rtc core =

’ W/’tc driver

2-14 Linux RTC AR &M E

o EORE, ARMAPTERMEIRIENGS = UNEXEO,
e RTC Core, A rtc Wohigft 7 —E API, eI FMIREHEYEME,
e RTC IR&pE, famEAN RTC IRKEhEI, WigERtE. %S E S FemielE,

2.2 HERRNENEH

& 2-1: RTC BRRIBRXANIENE

ANE  ERIRER
Sunxi 1§ Allwinner B—&7%! SoC BEtEE S
RTC Real Time Clock, SLEYESE
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2.3 RIS 4E

linux-5.4
L.. drivers
L. rtc

class.c
hctosys.c
interface.c
dev.c

lib.c
proc.c
sysfs.c
systohc.c
rtc-core.h
rtc-sunxi.c
rtc-sunxi.h
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3.1 kernel menuconfig ic&
FESITHHEHANEB R, HliTsource build/envsetup.shECBEIFIE, HiTlunch, REBIRTEEE TS,
REEES (WRZABEERES, BhItFE) .

}:T_ linux-5.4 *Eaim‘f‘_rmake kernel menuconfig, l&)\W*ﬁﬂ?ﬂﬁ@E%ﬁﬁ, #ELX'F*/FB%T%
E:

ii]LxDeuce Drlver )\-F—Q&EEE tD-F.FﬁT

.config - Linux/arm64 5.4.61 Kernel Configuration

Arrow keys navigate the menu. =

Highlighted letters are hotkeys. Pressing <Y> includes, modularlzes features.
Press <Esc><Esc> to exit, <?> for Help, </> for Search. i i [ 1 excluded
<M> module < > module ca

onfiguration needed for GKI
options
features
Executable file formats --->
Memory Management options --->

[*] Networking support --->

] Tpevice brivers” -
File systems ---=
Security options --->

-*. Cryptographic API --->
Library routines --->
Kernel hacking --->

< Exit > < Help > < Save > < Load >

3-1: AIRFER

ﬁETXReal Time Clockift )\-F—Q&EEE yD-F.FﬁT
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.config - Linux/arm64 5.4.61 Kernel Configuration
> Device Drivers

Device Drivers
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features.
Press <Esc><Esc> to exit, <7> for Help, </> for Search. Legend: [*] built-in [ ] excluded
<M> module < > module capable

[ ] Remote Controller support ----
<*> Multimedia support --->
Graphics support --->
<*> Sound card support --->
HID support --->
[*] USB support --->
<*= MMC/SD/SDIO card support --->
< > Sony MemoryStick card support ----
[ 1 LED Support ----
[ 1 Accessibility support ----
< > InfiniBand support ----
(kL Reol Tine Clock --->
[*] DMA Engine support --->
DMABUF options --->
[ 1 Auxiliary Display support ----
< = lserspace I/0 drivers ----
[ 1 VFIO Non-Privileged userspace driver framework ----
[ 1 Virtualization drivers ----
[*] Virtio drivers --->
Microsoft Hyper-V guest support ----
< = Greybus support ----
[*] Staging drivers --->
[ 1 Platform support for Goldfish virtual devices ----
< > Platform support for Chrome hardware (transitional)
[ 1 Platform support for Chrome hardware ----
[ 1 Platform support for Mellanox hardware ----
L(+)

Exit > < Help >

3-2: W% rtc menuconfig R

iﬁT’:?—Allwinner sunxi RTCEE%, yD—FEFﬁﬁ:\o
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.config - Linux/arm64 5.4.61 Kernel Configuration
> Device Drivers > Real Time Clock

Real Time Clock
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features.
Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded
<M> module < > module capable

Maxim/Dallas DS1553
Dallas/Maxim DS1685 Family
M=xim/Dallas DS1742/1743
Maxim/Dallas DS2404
Simtek STK17TA8
ST M48T86/Dallas DS12887
ST M48T35
ST M48T59/M48T0O8/M4A8TO2
Oki MSM6242
TI BQ4862
Ricoh RP5CO1
EM Microelectronic V3020
Xilinx Zynq Ultrascale+ MPSoC RTC
*** on-CPU RTC drivers ***
ARM AMBA PL@30 RTC
ARM AMBA PL@31 RTC
Allwinner A31 RTC
4> Allwinner sunxi RTQ

Sunxi rtc reboot flag

Sunxi rtc general register save bootcount
sunxi RTC alarm for poweroff
Cadence RTC driver
Faraday Technology FTRTC010 RTC
Freescale SNVS RTC support
EPSON TOYOCOM RTC-7301SF/DG
*¥*%* HID Sensor RTC drivers ***

<
<
<
=
<
=
<
=
<
=<
<
=<
<

VVVVVYVYVYYVYY

— vV v

*

V VYV V—=——

AAAA———TE— A A

< Exit > < Help >

3-3: rtc menuconfig &

HAFEXNVIEIER, RTC —iEB i £BH, FHItE RTC BREFHNFESA=EEBE RTC
BFEaSNEBARSMENIIAE, F ALY, Sunxi FFEXHF reboot S —LEy EBINEE,
{BEFEFTFFsunxi rtc reboot flagFlsunxi rtc general register save bootcounti®EIfl, RTC IXTHA BE

SFRX Y R IIRES

3.2 device tree JRIBEMFEKRR

SoC RigEM XM (sun*.dtsi) EBFXIIZ SoC FREALENEREE:
e SoC é&iﬁ%*ﬁﬂ"]ﬁgﬁz:jg arch/riscv/boot/dts/sunxi/sun20iwlpl.dtsi
IRERIGERH (board.dts) BEXTZIRENERRE:

° *}ié&lx%ﬂﬁgié . device/config/chips/d1l/configs/nezha/board.dts
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3.2.1 JRASEEE

device tree FYRIBLEHX AT .

board.dts
bococases sun20iwlpl.dtsi

3.3 device tree Xt RTC 1=HI28pERECE

/ {
rtc: rtc@7090000 {
compatible = "allwinner,sun20iwl-rtc"; //FFprobelkz)
device type = "rtc";
wakeup-source; //RRRTCR A S MRERMREERE IR BT IR ER R

reg = <0x0 0x07090000 0x0 0x320>; //RTCEH{Fasi ARG EE

interrupts-extended = <&plic® 160 IRQ TYPE LEVEL HIGH>; //RTCHEfFrhi=

clocks = <&r ccu CLK R AHB BUS RTC>, <&rtc ccu CLK RTC SPI>, <&rtciccu CLK RTC 1K>; //
RTCRrAEZIaYBY

clock-names = "r-ahb-rtc", "rtc-spi", "rtc-1k"; //bAREsHEGEE

resets = <&r _ccu RST R AHB BUS RTC>;

gpr_cur_pos = <6>; // HEi#EA{Ereboot o L AgEERS R0 TS

£ Device Tree A &E—1 RTC FHlgs#TEHE, —1 RTC BN — RTC TR, TR
BIERE X W ER.

3.4 board.dts IRZEEE

board.dtsﬁﬁaq%ﬁg/l\*&é&”fﬁ\ ‘12%15%\ (;ID demo *ﬁ\ demo?2.0 *&%%)o board.dtsﬁﬁ@:yu
T~

[ device/config/chips/dl/configs/nezha/board.dts ]

TEboard.dts PRIECEE BN R Esun20iwipl.dtsiFEE, MEEFEUTESIN:

1. *Eﬁ)ﬁ'&*ﬂéﬁlﬁ“, board.dtsﬁgﬁaﬁ%n_:%% nz'nslsunzeiwlpl.dtsiqqﬁgﬁaﬁ%n_:%
2. WEMNEMNESR, RMARFERD dtb XHH
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RTC W MEM B OIRE /dev/rico, NARNERARIFER Linux REFRRITE RTC FRig
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4.1 ¥TH/XH RTC 188§

ERTRERX TR

1] int open(const char *pathname, int flags);
2| int close(int fd);

B3| AL

#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <unistd.h>

B W N -

4.2 1z EMIREN RTC B8]

[ERFE AR AERY iocth BREN

1 [int ioctl(int d, int request, ...);

FES| A

1] #include <sys/ioctl.h>
2| #include <linux/rtc.h>
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Itk demo #ZFEITH—1 RTC &, AFIKREMIRI RTC BHElLARIZE HHIHEE

#include <stdio.h> /FFRERNEEE X */
#include <stdlib.h> [ RRERREEETE )</
#include <unistd.h> /*Unix FRAEREE X */

#include <sys/types.h>
#include <sys/stat.h>

#include <fcntl.h> [XXAEEHIE X */
#include <linux/rtc.h> /*RTCSZ#AICMD*/
#include <errno.h> /*ERIRSENX*/

#include <string.h>
#define RTC_DEVICE NAME "/dev/rtc0"
int set rtc timer(int fd)
{
struct rtc_time rtc_tm = {0};

struct rtc_time rtc_tm temp = {0};

rtc_tm.tm_year = 2020 1900; /* FEICENFR, F2E1900 */

rtc_tm.tm mon = 11 < 1; /* BERENE BYSSHIRT0-1158E */
rtc_tm.tm mday =.21; /A FBEGENHE */

rtc_tm.tm hour = 10; [ R EIRERETE *(

rtc_tm.tm min /= 12; R 1 R 5 Rl E) </

rtc_tm.tm se¢ = 30; 1 =i B +/

/* & ERTCHT AN/

if (ioctl(fd, RTC SET TIME, &rtc tm) < 0) {
printf("RTC SET TIME failed\n");
return -1;

}

/* ZREXRTCHY{aE] */
if (ioctl(fd, RTC RD TIME, &rtc_tm temp) < 0) {
printf("RTC RD TIME failed\n");
return -1;
}
printf("RTC RD TIME return %04d-%02d-%02d %02d:%02d:%02d\n",
rtc_tm temp.tm year + 1900, rtc tm temp.tm mon + 1, rtc tm temp.tm mday,
rtc_tm_temp.tm _hour, rtc_tm temp.tm min, rtc_tm_temp.tm sec);
return 0;

int set rtc alarm(int fd)

{
struct rtc time rtc tm = {0};
struct rtc_time rtc_tm temp = {0};

rtc_tm.tm year = 0; /* WEHZEFEE */
rtc_tm.tm mon = 0; /* WHREAIRE */
rtc_tm.tm mday = 0; /* FE#HZRERRGE */
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rtc_tm.tm _hour = 10; /* FEEEHHE */
rtc_tm.tm_min = 12; /* FERENSHEE */
rtc_tm.tm_sec = 30; /* FEREHNWNE */

/* set alarm time */

if (ioctl(fd, RTC ALM SET, &rtc tm) < 0) {
printf("RTC _ALM SET failed\n");
return -1;

if (ioctl(fd, RTC AIE ON) < 0) {
printf("RTC AIE ON failed!\n");
return -1;

if (ioctl(fd, RTC_ALM READ, &rtc_tm temp) < 0) {
printf("RTC ALM READ failed\n");
return -1;

printf("RTC_ALM READ return %04d-%02d-%02d %02d:%02d:%02d\n",
rtc_tm_temp.tm_year + 1900, rtc_tm_temp.tm_mon + 1, rtc_tm_temp.tm_mday,

rtc_tm temp.tm hour, rtc tm temp.tm min, rtc_tm temp.tm sec);
return 0;
}
int main(int argc, char *argv[])
{
int fd;
int ret;

/* open rtc deyiee */

fd = open(RTC_ DEVICE NAME, 0. RDWR);

if (fd < 0) /4
printf("open rtc device %s failed\n", RTC DEVICE NAME);
return -ENODEV;

}

/* IR ERTCHY IS/

ret = set rtc timer(fd);

if (ret < 0) {
printf("set rtc timer enror\n");
return -EINVAL;

/* IGEmH */

ret = set rtc _alarm(fd);

if (ret < 0) {
printf("set rtc alarm error\n");
return -EINVAL;

close(fd);
return 0;
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6-1: RTC BY§HR

2. WIRHMFIAERBES IR RC16M, WA —TERBEBBRENEE, EN RC16M BIEH
50% BYfRZE.

3. NRFEAIMBRE, WHEIA—TIMNERENEZMEE S IER.

6.2 RTC BYEIARZE

1. i§&%F RTC HHRE, #IA—TERRE R,
2. = RTC By#RIRASMNER 32K BY, IEHAIA—TF5MEP 32k RIARTEIRIE .

(0 5588
HERTRBNENND 32k RIGEHRERN, FRERSSH 32k RIFER.

3. SHERNMIR, WANREEREG, BIU TS dump rtc BXFEFSE, EERS
0x0 FF{RAVIREAL bit7 # bit8 EEEREE 1 7, ATR:
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/ # echo 0x07090000,0x07090200

0x0000000007000000:
0x0000000007000010:
0x0000000007000020:
0x0000000007000030:
0x0000000007000040:
0x0000000007000050:
0x0000000007000060:
0x0000000007000070:
0x0000000007000080:
0x0000000007000090:
0x00000000070000a0:
0x00000000070000b0 :
0x00000000070000c0:
06x00000000070000d0:
0x00000000070000e0:
0x00000000070000f0:
0x0000000007000100:
0x0000000007000110:
0x0000000007000120:
0x0000000007000130:
0x0000000007000140:
0x0000000007000150:
0x0000000007000160:
0x0000000007000170:
0x0000000007000180:
0x0000000007000190:
0x00000000070001a0:
0x00000000070001b0:
0x00000000070001cO:
0x00000000070001d0:
0x00000000070001e0,
0x0000000007000110:
0x0000000007000200:

0x00004010
0x00000001
06x00000000
0x00000000
0x00000000
0x00000001
0x00000004
0x00010003
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x083f10f7
0x00000000
0x00000000
0x00000004
0x000090ff
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x10000000

> /sys/class/sunxi_dump/dump; cat /sys/class/sunxi_dump/dump

0x00000004
0x00000023
06x00000000
0x00000000
0x00000000
0x00000000
0x00000000
06x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
06x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x000030ea
0x00000000
0x00000000
0x00000043
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000001

0x0000000f
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x04001000
0x00000000
0x00000000
0x00000000
0x00000000
0x00010001
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000

0x7a000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00006061
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
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