#I0+—ZF Linux RTC Kzh5LL6

RTC th g2 S i o, A F10 5% A R GE 1], X Linux RS8N A] 2 3R 5 21,
AURFATEH Windows FEIN B FHLEE 10—+, BTATEMA Linux B ARG EE
B ARBATHRES — T A4S Linux T RTC IWBIRET .



42.1 Linux A% RTC 5 4

RTC W4 IKEN & — PR e 747 B 45 0k 3, N A2)7 i85 open. release. read. write
Al ioctl 55 R E5E O RTC B FUHRAT, ATERATEZ el ] STM32MP1 A #8 H 7
1] RTC 41X

Linux WAZ¥ RTC &3S A rtc_device &5 i1, Ktk RTC % % W& 5t & BB FEVI 46
b rtc_device, /5% rte_device V1 2 Linux WA B, XA Linux WZELA —A> RTC &
#H . 2T RTC W& K HMEH -l —MEEES G WIR)RERD, RAVEKRE—T
rtc_device H44, 45K & XAE include/linux/rte.h SCHF 1, G5 A6 A A 28 401 F (IR 26 15 4 3 ) -

TR 42.1.1 rtc_device Z5 4R
struct rtc device {
struct device dev; VA &S 3/

struct module *owner;
int id; /* ID wf

const struct rtc class ops *ops; /* RTC W&KEHRIERE ~/

struct mutex ops_ lock;

struct cdev char dev; /* FRRRE */

unsigned long flags;

unsigned long irqg data;
spinlock t irqg lock;
wait queue head t irg queue;

struct fasync struct *async queue;

int irqg freq;

int max user freq;

struct timerqueue head timerqueue;
struct rtc timer aie timer;
struct rtc_ timer uie rtctimer;
struct hrtimer pie timer; /* sub second exp, so needs hrtimer */
int pie enabled;
struct work struct irqwork;
/* Some hardware can't support UIE mode */
int uie unsupported;
};
AT EHE S RER A ops B AR &, X & — A rte_class ops ZEA! 1) §5 £ 48 &,
rtc_class ops A RTC &4 H &K ERER LS, M RTC W& EEE . [ RTC #%
FENBIS EME S . K, rte_class_ops F2& 5 B H] 7 AR T 1) RTC e 5 1Y, Be4h



Fa 4 ¢ LAE include/linux/rte.h SO, N UTF
T AR A 42.1.2 rtc_class_ops ZEHI AR
struct rtc class ops {
int (*ioctl) (struct device *, unsigned int, unsigned long) ;
int (*read time) (struct device *, struct rtc time ¥*);
int (*set time) (struct device *, struct rtc time *);
int (*read alarm) (struct device *, struct rtc wkalrm *);
int (*set alarm) (struct device *, struct rtc wkalrm ¥);
int (*proc) (struct device *, struct seqg file *);
int (*alarm irg enable) (struct device *, unsigned int enabled) ;
int (*read offset) (struct device *, long *offset);
int (*set offset) (struct device *, long offset);
bi
B4 T HLFNIE rte_class_ops BAEAEA AR L BUR A A/ 1, EREANEEE,
rtc_class_ops H1 73X L& bRy £ R B 2 1 RTC W& 45/ s 2, FEA R IR L5 B 2 11
file_operations PREHE(ESE . RTC BN FRR&, A EH TR file_operations R4
#AEAR, Linux WIZSHE 7 —A> RTC @ ] 545 B BB SUA, SCIF44 0 drivers/rte/dev.c, dev.c
SCHERRAE T BTH RTC B4 3L file_operations MIEHEAELE, 1 N oK.
TR 42.1.3 RTC i@ A file_operations #:4F 4&

static const struct file operations rtc dev fops = {
.owner = THIS MODULE,
.1llseek = no_llseek,
.read = rtc_dev_read,
.poll = rtc_dev poll,
.unlocked ioctl = rtc dev ioctl,
.open = rtc_dev_open,
.release = rtc dev release,
.fasync = rtc_dev_ fasync,

bi
BRRED 42.1.3 RARRAE T, brdEr 7B i b5 . MR LUEY octl
PR 0K T B/ 1 IO ) L e B/ U B R, XS R rte_dev_ioctl R EAE 2 AT .
rtc_dev_ioctl Fx £ 2B IT#EAE rtc_class_ops H [ read_time. set_time %5 bR HUR X H A& RTC ¥
FHEE R IRATHEEERE —F rte_dev_ioctl BREL, PREN AW T (HEIK):
AR A 42.1.4 rec_dev_ioctl & H AR A &
static long rtc dev ioctl(struct file *file,

unsigned int cmd, unsigned long arg)

int err = 0;

struct rtc device *rtc = file->private data;
const struct rtc class_ops *ops = rtc->ops;
struct rtc time tm;

struct rtc wkalrm alarm;

void  user *uarg = (void _ user *)arg;



err = mutex lock interruptible(&rtc->ops lock) ;
if (err)
return err;
switch (cmd) {
case RTC_RD _TIME: /* SEBURE] */

mutex unlock(&rtc->ops lock) ;

err = rtc_read time(rtc, &tm);
if (err < 0)

return err;

if (copy to user(uarg, &tm, sizeof(tm)))
err = -EFAULT;

return err;

case RTC_SET TIME: /* BERE */

mutex unlock(&rtc->ops lock) ;

if (copy from user(&tm, uarg, sizeof(tm)))

return -EFAULT;

return rtc set time(rtc, &tm);

default:

/* Finally try the driver's ioctl interface */

if (ops->ioctl) {

err = ops->ioctl (rtc->dev.parent, cmd, arqg);
if (err == -ENOIOCTLCMD)
err = -ENOTTY;
} else {
err = -ENOTTY;
}
break;
}
done:

mutex unlock (&rtc->ops lock) ;
return err;

}
% 31747, RTC_RD_TIME A [l 4 .

/57

5320 47, A0 SR 2w B[R] i 4 015 R U ) rte_readtime BRI R HL Y BT RTC B4,
rtc_read time 2> rtc_read time BR%L,  rtc read time BRELH AW :



TR AL 42.1.5 _ rtc_read_time ki FAX AL HE

static int  rtc read time(struct rtc device *rtc, struct rtc time
*tm)
{
int err;

if ('rtc->ops) {
err = -ENODEV;
} else if ('rtc->ops->read time) {
err = -EINVAL;
} else {
memset (tm, , sizeof (struct rtc time));
err = rtc->ops->read time (rtc->dev.parent, tm);
if (err < 0) {
dev_dbg(&rtc->dev, "read time: fail to read: $d\n",
err) ;

return err;

rtc_add offset(rtc, tm);

err = rtc valid tm(tm);
if (err < 0)
dev_dbg(&rtc->dev, "read time: rtc time isn't valid\n");
}
return err;
}
MEE 94 ATRTLLE H,  rte read time PRELZ I A rtc class ops H ] read time fi%
AR B R M RTC 5 2% 3RS AT A 1] o rtc_dev_ioctl R U FHAD ) iy & AL B AR & 24T, tein
RTC_ALM READ 74 21t rtc read alarm pREUSRELE] W #0{E, 1 rtc_read alarm K&
HEERA, R&SH rte class ops 11 read alarm BRZR SR B E
£, Linux N RTC s FRAZSUREM 17, Wikl 42.1.1 Pros:

R & open () read () ioctlO) | | e

. y v v v
A B | rtc_dev_open () | | rtc_dev_read() l rte_dev_ioctlQ) | | e
rtc-dev.c l
RTCE A2 5 |.readftime| | .set_time | |.read4alarm| | .set_alarm | | """ |

rtc_class_ops

Kl 42.1.1 Linux RTC X2/ H i f%
2 rte_class_ops #E & 4F UL J5 75 8 HVE M 2 Linux AW AZ X BLIRAT AT DAAE
rtc_device register PR % 58 BCVE M TAE o 0 R B2 H B — A rte_device FF H )46 46 X A
rtc_device, I [ IR [BX A rte_device, MR EJEA AT



struct rtc_device *rtc_device _register(const char *name,
struct device *dev,
const struct rtc_class_ops *ops,
struct module *owner)
BRI S HOMIR [RME & LT
name: R4 T
dev: W5,
ops: RTC JiK/ZIKz)) e £ 4 .
owner: RENEHIAE .
REME: VEMEIHTEHUR ] rte_device, #5iRMITE SR Bl —Af{H .
2%, RTC IR 1 75 228 F rte_device unregister BRECRIERF MY rtc_device, B
BRI T
void rtc_device unregister(struct rtc_device  *rtc)
RS HOMIR [RME & LT
rte: E R rte_device.
REME: TC.
A B A — X orte device E M B& % devm rtc_device register Al
devm_rtc_device unregister, 73 AINEMAIVEE rte_device.

42.2 STM32MP1 N E RTC Ksh45#T

FEEEEVRRSK, STM32MPI 1] RTC SR EATAM B CHMS, BN ST CaEE 1.
FLS TR Z 01 SOC Kk, W8 RTC WA TR LRI EME, LK HamELT.
HRXARERIRATRMW 17, BAAHME RTC K3, (HERIMGE— TFTREE Z2EA4
%5 RTC KA1

ONTIREN, Je MM NT, FTIF stm32mp151.dtsi, 7EREIRINMF ric WAL, T
AT PR

T ARAG 42.2.1 stm32mp151.desi XAF rtc 7 4
rtc: rtc@5c004000 {
compatible = "st,stm32mpl-rtc";
reg = < >;
clocks = <&scmiO clk CK_SCMIO RTCAPB>,
<&scmiO clk CK_SCMIO RTC>;

clock-names = "pclk", "rtc ck";
interrupts-extended = <&exti IRQ TYPE LEVEL HIGH>;
status = "disabled";

bi
1747 17 R B A JEYE compatible FIME N “st,stm32mpl-rte”, PKIUIEAE Linux % JEAS
Hh A 2R T 4 H R AT AR R B SR B SO, SRR drivers/rte/rte-stm32.¢,  fE rte-stm32.c
SR BN Fros A 2
T RAG 42.2.2 %4 platform IR 3 HE 22
static const struct of device id stm32 rtc of match[] = {
{ .compatible = "st,stm32-rtc", .data = &stm32 rtc data },
{ .compatible="st,stm32h7-rtc", .data = &stm32h7 rtc data },
{ .compatible = "st,stm32mpl-rtc", .data = &stm32mpl data },



{}
};
MODULE DEVICE TABLE (of, stm32 rtc of match);

static struct platform driver stm32 rtc driver = {
.probe = stm32 rtc probe,
. remove = stm32 rtc remove,
.driver = {
.name = DRIVER NAME,

.pm = &stm32 rtc pm ops,
.of match table = stm32 rtc of match,
b,
bi

module platform driver(stm32 rtc driver);
95 719~723 47, VAW ID K. 5 72217, WIGFA A compatible J& 14 A3 & (1 rtc
[ compatible J&PEE—FE, FrbL rtc W& Rl LIRS ILAC .
% 1020~1028 17 , F itk (1) platform SR ENHELE, 4% A1 IK B UL AL 2l LA stm32_rte_probe
MR S AT, FRATRE —F stm32_rtc_probe PREL, BT (B 1E):
TR AD 42.2.3 stm32_rtc_probe % AX A B
static int stm32 rtc probe(struct platform device *pdev)
{
struct stm32 rtc *rtc;
const struct stm32 rtc registers *regs;
struct resource *res;

int ret;

rtc = devm _kzalloc (&pdev->dev, sizeof (*rtc), GFP_KERNEL) ;
if ('rtc)

return -ENOMEM;

res = platform get resource(pdev, IORESOURCE MEM, 0);

rtc->base = devm _ioremap resource (&pdev->dev, res);

ret = clk prepare enable(rtc->rtc_ck);
if (ret)
goto err;
ret = stm32 rtc_init(pdev, rtc);
if (ret)

goto err;

rte->irq alarm = platform get irg(pdev, 0);



if (rtc->irg alarm <= 0) {
ret = rtc->irq alarm;

goto err;

rtc->rtc_dev = devm _rtc_device register (&pdev->dev, pdev->name,
&stm32 rtc ops, THIS MODULE) ;
if (IS _ERR(rtc->rtc dev)) {
ret = PTR ERR(rtc->rtc dev);
dev_err(&pdev->dev, "rtc device registration failed,
err=%d\n",
ret) ;

goto err;

/* Handle RTC alarm interrupts */
ret = devm request threaded irqg(&pdev->dev, rtc->irq alarm,
NULL,
stm32 rtc_alarm irq, IRQF ONESHOT,
pdev->name, rtc);
if (ret) {
dev_err(&pdev->dev, "IRQ%d (alarm interrupt) already
claimed\n",
rtc->irqg alarm) ;

goto err;

return 0;

2796 17, W devm_kzalloc HHE rtc K/ [E], 38 [A] HH I8 2 [A] 1) 2

% 800 17, Y platform_get resource FRALM &M HIRELE] RTC A aF A7 4 2
k.

25 801 17, WM EA%L devm ioremap resource SERKNAFHLT, 33| RTC AN 2744
SZLE 33N 1| S VAo Y8k

% 856 17, W clk_prepare_enable PR {5 HE R .

3 87217, WAL STM32MPI rte (127 £745 .

876 1T, IRENB A K h i 5 .

%5 89217, M devm_rtc device register BRIELR RGIFEM rtc_devcie, RTC J&JZIKE)
404 stm32_rte_ops. stm32_rtc_ops #HAFEAE 7S HU/ B E RTC WA, 1525/ 3 & B 55 R

% 902 17, Y devm request threaded irq pf %1% 3K RTC 1 Wr, K7 Ak 55 o 20
stm32_rtc_alarm _irq, FJ-F RTC [t i,



stm32_rtc_ops NI~ FR:
TR A 42.2.4 rtc_class_ops #AE &

static const struct rtc class ops stm32 rtc ops = {
.read time = stm32 rtc read time,
.set _time = stm32 rtc set time,

.read alarm stm32 rtc read alarm,
.set _alarm = stm32 rtc set alarm,
.alarm irg enable = stm32 rtc alarm irg enable,
bi
TATHLLZE 624 1711 stm32_rtc_read_time BREUNEI P — T rte_class_ops 1) %4> RTC
JREEEAEREOZ AT L9 . stm32 rtc_read time PRAEUH T 132H RTC W [E) M, LR N A
N s
T ARG 42.2.5 stm32_rtc_tread_time XL X
static int stm32 rtc read time(struct device *dev,

struct rtc time *tm)

struct stm32 rtc *rtc = dev_get drvdata(dev) :;
const struct stm32 rtc registers *regs = &rtc->data->regs;

unsigned int tr, dr;

/* Time and Date in BCD format */
tr = readl relaxed(rtc->base + regs->tr);

dr = readl relaxed(rtc->base + regs->dr);

tm->tm sec = (tr & STM32 RTC TR SEC) >> STM32 RTC TR SEC SHIFT;
tm->tm min = (tr & STM32 RTC TR MIN) >> STM32 RTC TR MIN SHIFT;
tm->tm hour = (tr & STM32 RTC TR HOUR) >>
STM32 RTC_ TR HOUR SHIFT;

tm->tm mday = (dr & STM32 RTC DR DATE) >>
STM32 RTC_ DR DATE SHIFT;

tm->tm mon = (dr & STM32 RTC DR MONTH) >>
STM32 RTC_ DR MONTH SHIFT;

tm->tm year = (dr & STM32 RTC DR YEAR) >>
STM32 RTC DR YEAR SHIFT;

tm->tm wday = (dr & STM32 RTC DR WDAY) >>

STM32_RTC_DR WDAY SHIFT;

/* We don't report tm yday and tm isdst */

bcd2tm (tm) ;

return 0;



%5 371~372 47, YA H readl relaxed $2H{ STM32MP1 [#] RTC_TR 1 RTC_DR X P4 2547
SHUME, b TR ZF 7748 9 RTC W& 7745, RAFAERS . 70, #MEE: DR N RTC H)H Y
WAy RAEESE. A HEE. B a a8 3 ATt nT LS 2] RTC i [E]

%5 374~381 17, HUPIATIRENE] /7 TR A1 DR XPIANFFAF G HOME, X B XI5 47
aeE PSR BARAE. B BRI, 0 BHMER

% 385 17, WIS EIMIR RS S8 BCD *%iﬁaﬁ XL bed2tm pRECKE BCD 4 3U
K rte_time #5308, rte_time SRR L UTF

T ARG 42.2.6 rec_time LM R KA
struct rtc time {
int tm sec;
int tm min;
int tm hour;
int tm mday;
int tm mon;
int tm year;
int tm wday;
int tm yday;
int tm isdst;

¥
423 RTC FRIEFESXKE

42.3.1 fFRENE RTC

7F Linux W B HE B, B&W 2SR EmN, #Mm# A 53 RTC Theg. #TIF
stm32mp157d-atk.dts SCfF, N0 T AR R
T ARAD 42,311 ttc 542
&rtc {
status = "okay";
};
IBINHY RTC 15 SN AR, B2 status JEIESCN “okay”. BETRATE Bidm it
B, SR 5 BT 9m BRI stm32mp157d-atk.dtb SCHH A S R AR

42.3.2 BmER A

RTC & H KA, IR FEA 2 & A ], Linux YA ShROIHE A DUE 2 R 48
e EE R, WK 42321 fix:

stm32_rtc 5c004000.rtc: registered as rtcO
stm32_rtc 5c004000.rtc: Date/Time must be initialized
stm32 rtc 5c004000.rtc: registered rev:l.2

P 42.3.2.1 Linux A3l log 15 &
MK 42.32.1 AT LLEH, Linux WAZLEE S BIRHER rte BN rte0, KK E3E S
AlRe AR 42.3.2.1 AE, (HRREEAR FHZ—FER.
WIRBEAEN [ FERA “date” 2RI, 455801k 42.3.2.2 fis:



[root@EATK-stm32mpl] :~$ date
Sat Jan 1 03:30:29 UTC 2000
[root@EATK-stm32mpl] : ~$

K 42.3.2.2 YnTH [E{E
M 42322 ATUUEH, HRETEFE Y 2000 4 1 A 1 H 03:30:29, REFEAE AIAXS, K
75 B E i B RTC B[],
RTC B 8] 5 B B2 1 date 7%, Hi N\ “date —-help” iy 2B A] &5 date iy & W] 1%
BRGM A, 45RE 42.3.2.3 Pis:

[root@ATK-stm32mpl]:~$ date --help
BusyBox v1.31.1 (2020-12-22 16:23:11 CST) multi-call binary.

Usage: date [OPTIONS] [+FMT] [TIME]
Display time (using +FMT), or set time

[-s,--set] TIME Set time to TIME

-u, --utc Work in UTC (don't convert to local time)

-R,--rfc-2822 Output RFC-2822 compliant date string

-I[SPEC] Output ISO-8601 compliant date string
SPEC="'date' (default) for date only,
"hours', 'minutes', or 'seconds' for date and
time to the indicated precision

-r,--reference FILE Display last modification time of FILE

-d,--date TIME Display TIME, not 'now'

-D FMT Use FMT (strptime format) for -d TIME conversion

Recognized TIME formats:

hh:mm[:ss]

[YYYY.]IMM.DD-hh:mm[:ss]

YYYY-MM-DD hh:mm[:ss]

[CCLLYYIYYIMMIDDIhhImm[.ss]

'date TIME' form accepts MMDDhhmm[[YY]YY][.ss] instead
[root@ATK-stm32mpl]:~$

& 42.3.2.3 date v 2 HBIE 2
EG AN FE W B S T E] D 2021 555 H 2 H 18:53:00, KA 40Ty 4
date -s "2021-05-02 18:53:00"
WE S LA G RIS date fn A B E — N S ATH g 2 R IUR E SOd R T, W
42.3.2.4 FII7R:

[root@ATK-stm32mpl]:~$ date
Sun May 2 18:53:23 UTC 2021
[root@ATK-stm32mpl]:~%

K 42.3.2.4 24707

RKFEFBRAVEN “date -s” a2 AR MEE T 4 ATHE], HE EEEA SN E
STM32MP1 W3 RTC B sk HAh ) RTC & 5 BT, FH ARG E G UG X & E K. 347
B RIS R 5 N3 RTC Bf, X BZH 2 hwelock 74, HiA W T &6 RG0H (7]
HNF| RTC B

hwclock -w 114 24T R 4T [E 5 B RTC B

A S N F RTC B UEfiAE RS E S LG E EK T, HR STM32MP1 R
MR T AN, A4 R BIERT B TR A 2 O o RS AT PLE A — TR AN W Fa E S
b F, B S X A L T TR AR TRl A Rk
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