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2.1 BIRINEETER

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

s
ser space JdeviricN fays/class/rtefrtcN/* /proc/driver{rtc
interface =
rtc core =

’ W/’tc driver

2-14 Linux RTC AR &M E

<>\/

o EORE, ATRAARTEIRAHFIENLE R UREXE,.

e RTC Core, A rtc Wohigft 7 —E API, & FMIREhaYEMEF,

e RTC RhE, HisiE&R RTC Wapki, WMigERE. AEERESTFRNEE,

2.2 HERRNENEH

& 2-1: RTC BRRIBRXANIENE

ANE  ERIREA

Sunxi 3§ Allwinner B—&%l SoC BEEFE &

RTC Real Time Clock, SLEYESEh
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3.1 kernel menuconfig ic&

3.1.1 linux-4.9 krA&F

E’ﬁ:‘@‘?ﬁqﬂiﬁ)\[ﬂ*ﬁﬂﬁai (kernel/linux-4.9), #l,‘/ﬁ'make ARCH=arm64 (arm) menuconfig(32 111%2;’1‘,79
make ARCH=arm menuconfig) #ABEFRE (linux-5.4 AZRAETE longan BERTH
17:./build.sh menuconfig HANEEERHE), FHIZLUTTBIR(E:

B, 1%4% Device Drivers TN T—REE, W TER: >

.config - Linux/arm64 4.9.191 Kernel Configuration

Linux/arm64 4.9.191 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus -- 1 B ers are hotkeys. Pressing <Y>
includes, <N> excludes, <M= modularizes features. Press <Esc><Esc> to exit, > o earch. Legend: [*] built-in [ ]
excluded <M> module < > module capable

eneral setup --->
Enable loadable module suppor
Enable the block layer ->

N
Virtualizatis ﬁ---—
Kernel ha & ---
Securit i - -
- Cryptg i

3-1: A% menuconfig R

1&#¥ Real Time Clock, #NTAEE, W TEFIR:
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§ & 3-3: M%@*ﬁ*enuconﬁg SUNXI RT\%\EEEjJﬁZi 0«?‘
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R R R R
EAFEEVLRT, RTC —REHMBIRIIMEN, R RTC BRETNEFRFAEEE RTC
<><> 00 <><> <>Q
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FEHNELRASMEABRIAME, FIALSYE, Sunxi FEZHF reboot fiSH—LEY EBINEEM
R=EMINEE, {BEEFTH support ir fake poweroff # Sunxi rtc reboot Feature %11, RTC
IXoh7 BEZ X L R IhRE.

3.1.2 linux-5.4 kfxA&F

Fe<1T7Hh#H N longan TAEE R, HIT./build.sh config, KRB REBTA. REZEE (W0
RZAELEED, PSS E)

%E#ﬁi’./build.sh menuconfig, i&)\W’FZ}TZﬂSEEEﬁE, #EQ(T&E%EH’E

’

EtFvevice DriveriZBUH N T —RECE, WM TEFR:

.config - Linux/arm64 5.4.61 Kernel Configuration

1nux/arm64 5.4.61 Kernel C0ﬂ¢j§uration
Arrow keys navigate the <Enter> selects submenu Lo (or empty submenus ---%ﬁ
Highlighted letters arQ% tkeys Pressing <Y= 1nclugﬁ <N> excludes, <M> modul s features.
Press <Esc><Esc> to Qg} <?> for Help, </> for Se Legend: [*] built-in
<M> module < > mo capable

[ q@ldden CRYPTO configs needed f&r GKI
[ }'Hidden SND configs needed f‘§>GKI

] Hidden SND_SOC configs needed for GKI
] Hidden MMC configs needed for GKI

] Hidden GPIO conflgs needed for GKI

1 gs needed for GKI

1 Hi 1 needed for.G

] i a
1
]
]

d for GKI
d for GKI

[
[
[
[
[
[
[
[
[
[
[

ig options

eatures
i ts

vaphic API --->
ry routines --->
1 hacking --->

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

3-4: AIZIRFEER

ﬁ'ﬂxReal Time Clockift )\-F—Q&EEE yD-F.FﬁT
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.config - Linux/arm64 5.4.61 Kernel Configuration

> Device Drivers ————m™M@M ——Mm M ——
% N Device Dr‘iverSQ Q
Arrow keys navigate th@gnu. <Enter> selects subme ---> (or empty submenus --

Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modula@zes features.
Press <Esc><Esc> t @xit, <?> for Help, </> foré@rch Legend: [*] built-in {>] excluded
<M> module < > {S le capable O

[ ?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 --->
[ ] Auxiliary Display support ----
< > lUserspace I/0 drive )\‘«g\ —--- Q
[ 1 VFIO Non- Pr:Lv:L'Lege@ serspace driver framework 0/\1
[ 1 Virtualization Fm ers ---- %\\’
[*] Virtio drivers ---> <>Q
Microsoft H@ -V guest support ---- S
< = Greybus s rt ---- Q
[*] Staging drivers --->
[ 1 Platform support for Goldfish virtu ev:l.ces .-
< > Pla&m support for Chrome hardw (transitional)
[ ] B orm support for Chrome har EER
tform support for Mellanox @ dware ----

Exit > < Help >

3-5: WiZ menuconfig R

iﬁT’:?—Allwinner sunxi RTCEE%, yD—FEFﬁﬁ:\o

WRAFRE © HSEERERHERAE. RE—TF 7
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.config - Linux/arm64 5.4.61 Kernel Configuration
> Device Drivers > Real Time Clock
¥ \/

Real Time Cloclk N\

Arrow keys navigate the@%nu. <Enter> selects subme ---> (or empty submenus -- 9
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features.
Press <Esc><Esc> t @xi‘t. <?> for Help, </> foréé}rch. Legend: [*] built-in <t>] excluded

<M> module < > @ le capable <&

Mzxim/Dallas DS1553

Dallas/Maxim DS1685 Family

Maxim/Dallas DS1742/1743

Maxim/Dallas DS2404

Simtek STK17TA8

ST M48T86/Dallas DS12887

ST M48T35

ST M48T59/M48T0O8/M4A8TO2

Oki MSM6242

TI BQ4802

Ficoh RP5CO1

EM Microelectronic V3020

Xilinx Zynq Ultrascale+ MPSoC RTC

*** on-CPU RTC drivers ***

ARM AMBA PLO30 RTC :

ARM AMBA PLO31 RTGC™ 0,
Q

Allwinner A31 RTO R
* Allwinner sunxi RT( 2
Sunxi rtc. reboot flag

<
Sunxi r'@%eneral register save bootco@%

sunxi RTC alarm for poweroff S
Caden TC driver <&
Farggg Technology FTRTCO10 RTC <

VVVVVVVVVVVVVO

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

*
V VYV V=l v

<

F(§> cale SNVS RTC support S
<EPSON TOYOCOM RTC-7301SF/DG <,
< **x HID Sensor RTC drivers@"@‘

AAAA———TE— A A

Y

< Exit > < Help >

3-6: A% menuconfig R3E

HAFEXNVIEIER, RTC —iEB i £BH, FHItE RTC BREFHNFESA=EEBE RTC
BFEaSNEBASMENEIAME, FI ALY, Sunxi FFEXHF reboot S —LEy BINEE,
{BEFEFTFFsunxi rtc reboot flagFlsunxi rtc general register save bootcounti®EIfl, RTC IXEBHA BE
FRAXLEY B INREE.

<>\/

3.2 device tree JBIBEMFEKRR

SoC RigEMXM (sun+.dtsi) I XTZ SoC FMEAEMBRAKE:

o XtF ARM64 CPU M5, SoC RiGEMBIERIZR . arch/arm64/boot/dts/sunxi/sun*.dtsi
e XF ARM32 CPU M5, SoC Ki&EWMBIERIE . arch/arn/boot/dts/sun*.dtsi

REBIZEW X (board.dts) BEXZIREMNEHECE:

o RIRIGEWIERIZ: device/config/chips/{IC}/configs/{BOARD}/board.dts

IR © HiB2ERERHBIRAR. RE—INF 8
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3.2.1 linux-4.9 xRz

device tree FYRIBLEH XA .

board.dts

|------ sun*-pinctrl.dtsi
Lecooas sun*-clk.dtsi

3.2.2 linux-5.4 kfrAF

device tree FYRISEMX R T .

board.dts
L. sun*.dtsi

§/>

3.3 device tree 3 RTC =452 @BE S

3.3.1 linux-4.9 kAT

9.

/ {
rtc: rtc@@7000000 {
compatible = "allwinnefr,sunxi-rtc"; //FFprobelRz)
devigce type = "rtc";

A3 R CEFRRY 32 KBy SRR (4 B B4k

auto switch;

wakeup-source;

/) RBRTCE A& RBR MR AR A 7] By SR IR BE R

reg = <0x0 0x07000000 0x0 0x200>; //RTCEH{FZsEHIFIBRGTEE
interrupts = <GIE _SPI 104 _IRQ TYPE LEVEL HIGH>; //RTCHE{fHIf=
gpr_offset = <0x1005;" //RTCBAZZRDRE
gpr_len = <8>; //RTCBRZESRNNE
gpr_cur_pos = <6>;
}i
}
(0 288

WF linux-4.9 W%, ¥ RTC ZRTEE auto_switch BT, RTC BHFEANAIMEEIMNG 32k RIFIEFHRAVERE
Ao HIMPRIFIRHBTIEREN, RTC BHSANREINE RC16M BIH5ISALREY 32k B4, MIMRIE RTC TIFE
B. HRBREZEMN, BB EERE RTC HHRISERNINGD 32k REE, LIME 32K KIFTFREN, RTC &T
ERE. BEtERYERE EZEE,

IR © HiB2ERERHBIRAR. RE—INF 9
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3.3.2 linux-5.4 Rz

/A

rtc: rtc@7000000 {

compatible = "allwinner,sun50iwlOpl-rtc"; //BFprobelkzf
device type = "rtc";
wakeup-source; / /R RRTCR A& KRIEMEEREE Y IR AR

reg = <0x0 0x07000000 0x0 0x200>; //RTCEHiFEsEHiANMREEE

interrupts = <GIC SPI 108 IRQ TYPE LEVEL HIGH>; //RTCEE{HUiE

clocks = <&r ccu CLK R AHB BUS RTC>, <&rtc ccu CLK RTC 1K>; //RTCHiFZ|fETs:
clock-names = "r-ahb-rtc", "rtc-1k"; //ERE$HEZF

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

gpr_cur_pos = <6>; //SEAEreboot - flagh B ASFRNFES

7£ Device Tree FXt&E— RTC 1THI2FH1TERE, —1 RTC THISBZWN— RTC T2, T2
BHERE X ILFR,

3.4 board.dts IREECE <

board.dts B FRIFEMREFEHIEHEEE (30 demo k. demo2.0 REFZE)o board.dtsERIRHN

B

[ device/config/chips/{IC}/configs/{BOARD}/board.dts

T:Eboa rd. d‘cs':':| E"JEEE{%E&D%E* . dtsi(ﬁﬂsun501w9p1 . dtsi%) ':F'T?Tj_: ) )UU%??ELX'FE%%MU .

1. *Eﬁ)%'ﬁ*ﬂéﬁuﬁm board.dtsﬂggagf?n_:%%%%*.dtsiqjmﬁaﬁ%_%\
2. FIEMNEMMESS, SRMBRFERD dtb XHH

<>\/

WRINFE © HRB2ERZRNERAR. RE—IMF

10



@ LWINER’
] MHEER: WE

RTC Reh=FMERM B IR E/dev/reen, MNARNEARFER Linux RFEFHIRE RTC Hig
Pz

4.1 ¥TH/XH RTC 1%

ERIRERX TR

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

B3| AL

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

B W N -

4.2 g BMIREY RTC B8]

[ERFE AR AERY iocth BRE .
v

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

FES| A

1] #include <sys/ioctl.h>
2| #include <linux/rtc.h>

WRINFE © HRB2ERZRNERAR. RE—IMF 11
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Itt demo EFBITH— RTC i&&, AFIKEMIRI RTC HEILRISERFHINEE,
1| #include <stdio.h> /RN E X/
2 | #include <stdlib.h> /R ERE X/
3| #include <unistd.h> /*Unix HRAERERE X */
4| #include <sys/types.h>
5| #include <sys/stat.h>
6 #includg\/@\fcntl.h> /RIS / ,\y\ ,\5\\
7 | #include '<linux/rtc.h> /*RTCE#{[O D*/ %\}0 %\\P
8 | #include <errno.h> /R EFENX*/ & &
9 #@Qlude <string.h> QQ QQ QQ
10 & ©<> <>© QQ
11| #define RTC_DEVICE NAMEC. "/dev/rtcO" S @
G2 <& <
< _ _ SO <&
QQ 13| int set_rtc_tlmer&f@t fd) QQ
oooad O &
15 struct rtc_time rtc_tm = {0};
16 struct rtc time rtc_tm temp = {0};
17
18 rtc_tm.tm year = 2020
19 rtc_tm.tm mon = 11 $0-115BF */
20 rtc_tm.tm_mday =
21 rtc_tm.tm hour
22 rtc_tm.tm _min
23 rtc_tm.tm_se
24
25 /* RERTCH] N
26| if (i K
27 &pfntf ("R <>c3> Qfoo
28 <return -1; S S
20| 3 < &
< < <
30 <& <
ar|  /c gERTCHE /o N &
<32 if (ioctl(fd, RTC_RD TIME, &rtc_tm temp) < %)Q{ <O
/>® 33 printf("RTC_RD,TIME failed\n"); S QQ
& 34 return -1; & >
35 }
36 printf("RTC RD TIME return %04d-%02d-%02d %02d:%02d:%02d\n",
37 rtc_tm temp.tm year + 1900, rtc tm temp.tm mon + 1, rtc tm temp.tm mday,
38 rtc_tm_temp.tm_hour, rtc_tm temp.tm min, rtc_tm_temp.tm sec);
39 return 0;
40| }
41
421 int set rtc alarm(int fd)
43| {
44 struct rtc time rtc tm = {0};
45 struct/\/\&tc_time rtc_tm temp = {0/}\/'\ /\\5\\ /\\5\\
46 s RS RS RS
. 5 ) <
47 rt@_c‘i:m.tm_year =0; /* Iﬂ‘%ﬂh@cﬁ%f—ﬁl&ﬁ */ & S
48 QF\%cftm.tmfmon = 0; /* RHREAIRE */ QQ QQ
49 |<& rtc_tm.tm mday = 0;  /XREHRBEIHLEE */ <& &
<><><> <>Q <>Q QQ
QQ S hRiFRE © Iﬁi’éﬁ?«.‘iﬂ@é&%ﬁﬂﬁ’/ﬁ]o RE—IAF] & 12
<O <O < <



50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104

@LWIMIER /
SRER: W

rtc_tm.tm _hour = 10; /* FEIEERHE */
rtc_tm.tm_min = 12; /X FERENDHETE */
rtc_tm.tm_sec = 30; /¥ FERENTE */

/* 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;

}

/* JRERTCHY IR /

ret = set rtc timer(fd);

if (ret < 0) {
printf("set rte timg{verror\n");
return -EINVAL;

/* IGEmH */

ret = set rtc _alarm(fd);

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

close(fd);
return 0;

WRAFRE © HSEERERHERAE. RE—TF
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6.1 RTC BYja] g

1. ¥R TE RTC BRI, #IA—T RTC FRfEABEIHIR

\

Rol6-

= °
. [e]
[0 — ffs — /

FS—p— >
z RTC(E 32 o

, A
ik <

e [ BB L L [ e
i AEERRE AR R

6-1: RTC BY§HR

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

3. NRFEAIMBRE, WHEIA—TIIBRENEZMEE SR,

6.2 RTC BYEIRE

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 FFRAVIREMNL bit7 M bit83 BEEREE 1 7, ATFR:

IR © HiB2ERERHBIRAR. RE—INF 14
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/ #-echo 0x07000000,0x07000200
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
0x00000000
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

(1 5588

#7 SoC MIERE I RR—1F8, B{EXIRIE spec 5 data sheet HiAEREHE,
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