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1.2 RTC $7B ks 2R v R

7R R A T T A v TR P9 1) RTC b kb Bk S B o B R PR 40 2% 0.954 PPM,
i 4-487.1 PPM £+488.5 PPM.

AT NN 32768Hz i, A1 BT i B 4 229/219/218 RTCCLK Ji #A Bk, 32/16/8 V. A% &AL HE R 725

(RTC_CALIB) FB1ESs & AN > RTC_CALIB.CM[8:0]1~ RTCCLK k4 & 1.

RTC_CALIB.CM[8:0]IME R/~ TESR % i 1 N B8 /D (1) RTCCLK k4. RTC_CALIB.CP o] T3
488.5PPM, % 211~ RTCCLK i #44di A—1~ RTCCLK fik

4 RTC_CALIB.CM[8:0]#1 RTC_CALIB.CP 4 &8 F I, 34y J& #i3E il v-511 $+512 4> RTCCLK J#
W], VG N-487.1ppm $+488.5ppm, 73 FEE 2]y 0.954ppm.

A BOHESTZE (fear) PTAEFH LA R 2 30iH 5

f f P14+ RTC_CALIB.CP+512—RTC_CALIB.CM[8:0] )
CAL = JRTCCLK 24 RTC_CALIB.CM[8:0] - RTC_CALIB.CP * 512

R n=20/19/18

4 RTC_PRE.DIVA[6:0]<3 Bk

5T s (RTC_PRE.DIVA[6:0])/N T 31, AREK: RTC_CALIB.CP & N 1, Wiif
RTC_CALIB.CP ALK E N 1, NI 20 .

¥ RTCCLK #ii% }y 32768Hz, 24 RTC_PRE.DIVA[6:0]<3 i}, RTC_PRE.DIVS[14:0]({ME N iZ# /) -

m % RTC_PRE.DIVA[6:0]=2,RTC_PRE.DIVS[14:0]=8189.

m % RTC_PRE.DIVA[6:0]=1,RTC_PRE.DIVS[14:0]=16379.

m % RTC_PRE.DIVA[6:0]=0,RTC_PRE.DIVS[14:0]=32759.
A BRHEAZR (fea) FTAEH AR A

256—RTC_CALIB.CM[8:0]
feaL = * (1 = )
cAL= frrceik + 2M+ RTC_CALIB.CM[8:0]- 265
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PR SR Ja B B B AR AN R
[* Calibrate output 1Hz signal */
RTC_ConfigCalibOutput(RTC_CALIB_OUTPUT_1HZ);
/* Calibrate output config,push pull */
RTC_ConfigOutputType(RTC_OUTPUT_PUSHPULL);

[* Calibrate output enable*/
RTC_EnableCalibOutput(ENABLE);
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/**

* @brief Configures the Smooth Calibration Settings.

* @param RTC_SmoothCalibPeriod Select the Smooth Calibration Period.

* This parameter can be can be one of the following values:

*  @arg SMOOTH_CALIB_32SEC The smooth calibration periode is 32s.

*  @arg SMOOTH_CALIB_16SEC The smooth calibration periode is 16s.

*  @arg SMOOTH_CALIB_8SEC The smooth calibartion periode is 8s.

* @param RTC_SmoothCalibPlusPulses Select to Set or reset the CALP bit.

* This parameter can be one of the following values:

*  @arg RTC_SMOOTH_CALIB_PLUS_PULSES_SET Add one RTCCLK puls every 2**11
pulses.

*  @arg RTC_SMOOTH_CALIB_PLUS PULSES _RESET No RTCCLK pulses are added.
* @param RTC_SmouthCalibMinusPulsesValue Select the value of CALM[8:0] bits.

* This parameter can be one any value from 0 to 0Ox000001FF.

* @return An ErrorStatus enumeration value:

* - SUCCESS: RTC Calib registers are configured
* - ERROR: RTC Calib registers are not configured
*/

ErrorStatus RTC_ConfigSmoothCalib(uint32_t RTC_SmoothCalibPeriod,
uint32_t RTC_SmoothCalibPlusPulses,
uint32_t RTC_SmouthCalibMinusPulsesValue)

ErrorStatus status = ERROR,

uint32_t recalpfcount = 0;

/* Check the parameters */
assert_param(IS_RTC_SMOOTH_CALIB_PERIOD_SEL(RTC_SmoothCalibPeriod));
assert_param(IS_RTC_SMOOTH_CALIB_PLUS(RTC_SmoothCalibPlusPulses));
assert_param(IS_RTC_SMOOTH_CALIB_MINUS(RTC_SmouthCalibMinusPulsesValue));
/* Disable the write protection for RTC registers */

RTC->WRP = 0xCA;

RTC->WRP = 0x53;
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[* check if a calibration is pending*/
iIf (RTC->INITSTS & RTC_INITSTS_RECPF) != RESET)
{
/* wait until the Calibration is completed*/
while (((RTC->INITSTS & RTC_INITSTS_RECPF) != RESET) && (recalpfcount !=
RECALPF_TIMEOUT))
{
recalpfcount++;
}
¥

I* check if the calibration pending is completed or if there is no calibration operation at all*/
if (RTC->INITSTS & RTC_INITSTS_RECPF) == RESET)
{

/* Configure the Smooth calibration settings */

RTC->CALIB = (uint32_t)((uint32_t)RTC_SmoothCalibPeriod |

(uint32_t)RTC_SmoothCalibPlusPulses
| (Uint32_t)RTC_SmouthCalibMinusPulsesValue);

status = SUCCESS;

}

else

{
status = ERROR;

}

[* Enable the write protection for RTC registers */
RTC->WRP = OxFF;

return (ErrorStatus)(status);
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1 RICRFHL#E (DIVA) ATET3

2 | BEREE (PPM) RERAE () #oEEE (S) | ERTCCLK3 (CM) BEINRTCCLK-MEL (CP)
3 -487.0902032 32752.03903 32 511 0

4

5

B

7 RICE#FFa5E (DIVA) hF3

8 | BEREE (PPM) RERHE (fca) HoERE (S) | ®PRTICCLKATEL (Cw) HEINRTCCLKAEL (CP)
g 973.6949624 32799.90604 B 1 512

K12-2 RTCH 7 I Bkl B R TR 72 T S excel 3 % 5]
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3.1 RTC 7R 4B E R TP E

RTCHL I iR B i v I L. 23 5 A

N — MR EE N RTCH T I Bk S R R (R e B, DA
RTC_CLK=32.768KHz, K #E H 1 532S, CP=1, CM=511 AFRTCH ZRUEREFE. FRFERC
BUR:

RTC_ConfigSmoothCalib(SMOOTH_CALIB_32SEC,RTC_SMOOTH_CALIB_PLUS_PULSES_SET,511);

3.2 RTC HFH 4P R HEE AR

DA b AP G B AL JE 308 32S,  CP=1 I 2> 7E 32S WIS 512 4~ RTC_CLK I 44, CM=511
I 22 7E 328 ks> 511 4~ RTC_CLK I 4, d Je S5 44 7E 32S W Il— 4~ RTC_CLK. R¥ERLHE

A3 32768.031Hz= 32768Hz * (1 + ———2>L ) A UE G ) foaL N 32768.031Hz. HHEA:

2204511 -1%512
AEEVEIRATTAT LA BIFE R — FDE 7 I Bk 5 A AR i A B0 9820 1) RTC_CLK I, F R
AR T AP HT I B R R R — P RTC_CLK M4,
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RERR | S0HH | BOHH| T |ercout 1zB M
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CALMT] 1 2 s s s 15 1s 1s 1s 15 15 1s 15 15 1s 15 1s 1s+305us
CALM[1] z S 2 = = = 15430508 = = 1 1s 1 1s 1
caLM[Z) a 27 7 it} it} it} 15430508 15 1 1= it} i 1 i 15+30508 1 i 1= i
caLm[E] B 2* 27 = 25+3205us 1= = = 15+305u3 1= = = 15-305u3 = = 1= 15320505 1= =
CALM[4] 16 2+ 2 15+30.5U8 bty 15+305U8 B 15420508 = 15+30.5U8 bt 15430508 = 15430508 bt 15+30.5u8 B 15+30.5U8 b
caLms] 3z 2% 28 15+205us 25+3205us 2s+205us | 1s-305us | 1s+205us 15+305uf | 15+305Us | 15430505 | 1S-30Sus | 15-30Sus | Ls-30Sus 15+305us | 1s+305us 15320505 1s5+30.5u3 1520505
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CALMIE] 256 2 22 15+305-Bus | 1s+305-Bus 15+30.5-Bus 15+305-8us | 15+30%-Bus | 15+30.5-Bus | 15+305-Bus | 15+305-2us | 15+305-Bus | 15+30S5-Bus | 15+305-Bus | 1s+305-Sus
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32.768kHz-T
0 Typical Frequency Vs. Temperature Profile
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'HE‘ -80 =——-ppm #4
g 90 ———-ppm #5
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Et -110 o ppm #7
-120 ppm #8
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140

ppm #10

-40 -30 -20 -10 O 10 20 30 40 S50 60 70 BO 90

Temperature °C

P41 A 5 B A R i 223 P T 2
MAZ e FRATTAT LA H AE IR B2 20~ 30°C i i A4 Y BRI 1R 22 -2 ~4ppm..

4.2 RTC K ER MRS AEE

RTCHE & I HERR R 73 #5229 °50.954ppm (32S A HE JE 1), HH 114147 B dty A2 A 28 i 2 3R FEE i 2R e v
FNZEARTE R IR T (20~30°C) FIHEIR IR ZE L) N-2~4ppm, NIAT/5HIFH i ERTCH S R ER32S 7
B0 2~-4.191RTC_CLK. A BERMEAE F1Z S 44 551 28 DR 38, 2 Ak 77 R i, P s 25

10
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4.3 RTC FBHERHERBERS

RHE DL ERIRIS TS, R 3RAE N2 PRTC_CLKEIAMEAN B A& 2ppm, &2 HERd B AL R
RTC_ConfigSmoothCalib(SMOOTH_CALIB_32SEC,RTC_SMOOTH_CALIB_PLUS_PULSES_SET,510);

4.4 RTC IEZERAESZN
25 SEMER IR T (20~30°C) , AMEH] RTC MG EREAAG I, 1RZ 18.4PPM, % &35
Pri5 i bt LSE BEAR G AT M 26 s & 4%, Pt DASEBRIE Ol 0 2 7 BB ME -+ LAY PPM tHIE % SEFRE 7

TSI A BEFF 2 o

(221015 16:54:49.071) The current date (WeekDay-Date-Month-Year) is : 3-20-11-1%9 RTCE”;’_]
(221015 16:54:49.071) f/============ Current Time Display s

(221015 16:54:49.071) The current time (Hour-Minute-Second) is : 4:41:43 RTCET_HE—J

H A elEk RTC 7£24hi22=1591ms,B1£918.4 PPM
(221016 16:54:50.662) The current date (WeekDay-Date-Month-Year) 1is : 4-21-11-19 RTCE,.U_:I
(221016 _16:54:50.882) f/============ Current Time Display i
(221016 16:54:50.662) The current time (Hour-Minute-Second) is : 4:41:43 RTCETJTE—J

HEde)E:

B ERIR (20~30°C) AW HEZ2R, 7E32S/H 46 A51LSE,RTC 24/ iR %
171ms(1.97ppm), BE . 3 42 Ry RTCIN [AIAS JiE
RTC_ConfigSmoothCalib(SMOOTH_CALIB_32SEC,RTC_SMOOTH_CALIB_PLUS_PULSES_SET,506):;

(221125 09:21:21.113) The current date (WeekDay-Date-Month-Year) is : 3-20-11-13 RTCHJH
(221125 039:21:21.113) f f============ Current Time Display IFi
(221125 09:21:21.113) The current time (Hour-Minute-Second) is :  4:22:32 RTCHT_TIEj

SRR RTCZE24h i82171ms BJ1.979PPM

(221126 _09:21:21.284) The current date (WeekDay-Date-Month-Year) is : 4-21-11-19 RTCE“;E
(221126 09:21:21.284) //======—==—=—=== Current Time Display =
(221126 09:21:21.284) The current time (Hour-Minute-Second) is : 4:22:32 RTCET_HE—J
H&adE)EL
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