1.Gi6i thi¢u IC thoi gian thwe DS1307

1. Gi¢i thiéu:

IC thoi gian thue (RTC) DS1307 c6 thé dém gio, phut, gidy, ther, ngay thang, nim. Giao
tiép véi vi diéu khién thdng qua chuan 12C, va dong vai trd 1a slave khi két ndi dén Bus
12C nay. C6 thé dém thoi gian theo dinh dang 24 gid hodc 12 gid véi chi thi AM/PM.
Ngoai ra bén trong chip c6 bo do phat hién mat ngudn va ty dong chuyén sang sir dung

ngudn Pin dy phong.

2. So db chan:

TOP VIEW

X1 I T Ve x1 ~  [dVec

X2 I T SQW/OUT X2 [ —1 SQW/OUT
Veat [[] 1] SCL Vear [ ] SCL
GND [II] 0 SDA GND [ —] SDA

SO (150 mils) PDIP (300 mils)



Trong do:

Chéan|Tén Chirc nang
1 X1 s ‘
Két noi dén thach anh 32.768Khz Iam nguon dao dong cho chip
2 X2
3 \Bat Két ndi dén cuc duong cta Pin du phong, c6 dién &p tiéu chuan khoang
a

3V

4  |GND Két ndi dén mass
5 SDA Chan dir liéu khi két ndi dén bus 12C
6 |SCL Chan nhan xung clock dong bo khi két néi bus 12C

Ngd xuat xung vudng, tan s6 co thé 1ap trinh dé thay doi tir 1Hz, 4Khz,
8 Khz, 32 Khz
8 |vCC Nguon cap chinh, khoang 5VDC

7 SQW/OUT

3. Ly thong tin vé thoi gian va lich

Bang 1 la dia chi cua cac thanh ghi RAM va thanh ghi RTC cta DS 1307. Thanh
ghi RTC ¢6 dia chi tir 00-07h. cac thanh ghi RAM chiém dia chi tir 08h - 3Fh

Céc thdng tin vé thoi gian va lich thu duoc bang cach doc cac byte trong thanh
ghi tuong tng. Thoi gian valich dugc thiét 1ap hoic khoi tao bang cach viét cac
byte thanh ghi thich hop. Luu y dit liéu luu thoi gian chira trong thanh ghi déu theo dinh
dang BCD. Thi trong tuan thay doi tai luc nita dém, luu dudi dang con sd (Vi du 1 1a
Cha Nhat, 2 12 Tht hai, 3 1a tha 3 ...). Khi 1an dau tién IC duoc cp ngudn cac thanh ghi
thoi gian va lich reset vé 01/01/00 01 00:00:00. (MM/DD/YY DOW HH:MM:SS)




06h NAM
07h | THANH GHI
PIEU KHIEN
08h-3Fh | VUNG RAM
LUU TRU
56x8

00h GIAY

01h PHUT
02h GIO

03h THU
04h NGAY

05h THANG

4. Chi tiét cac thanh ghi

ADDRESS | BIT7 | BIT6 | BIT5 | BIT4 [ BIT3 [ BIT2 | BIT1 | BITO | FUNCTION | RANGE
00h CH 10 Seconds Seconds Seconds 00-59
01h 0 10 Minutes Minutes Minutes 00-59

10
12 1-12
02h 0 Lo 10 Hours Hours +AM/PM
24 PM/ Hour 00-23
AM
03h 0 0 0 0 DAY Day 01-07
04h 0 0 10 Date Date Date 01-31
10
05h 0 0 0 W Month Month 01-12
06h 10 Year Year Year 00-99
07h ouT [ 0 | o | sQwe 0 | RS1 | RSO Control —
RAM
08h-3Fh iy 00h—FFh

*0 luén lubn doc la 0

Bang 1: Céac thanh ghi lwu giir thoi gian




Thanh ghi control

BIT 7

BIT 6

BIT 5

BIT 4

BIT 3

BIT 2

BIT 1

BIT 0

ouT

0

SQWE

RS1

RSO

Bit 7: Output Control (OUT) thanh ghi diéu khién ngd ra. N6 anh hudng dén chan sé 7
(chan SQW/OUT) . Khi séng vudng xuét ra chan nay bi disable, néu bit OUT=1 khi d6

chan s 7 & muc cao, nguoc lai bit OUT=0 khi d6 chan sb 7 & muc thap

Bit 6: Ludn ludn doc bang 0

Bit 5: Ludn ludn doc bang 0

Bit 4: Square-Wave Enable (SQWE): khi bit nay dugc thiét 1ap bang 1, cho phép xuat

ra xung vudng tai chan sb 7., Tan s6 cua ciia Xung vudng phu thudc vao bit RSO va RS1.

Khi tan s song vudng duoc thiét 1ap 1a 1 Hz. Céc thanh ghi thoi gian dugc cdp nhat tai

canh xudng cta xung vudng. Khi 1an dau khi tao cap ngudn dén thiét bi, bit nay bang 0.

Bits 1 and 0: Lwa chon toc d6(RS[1:0]). Nhitng bit ndy diéu khién tan s6 cua tan sé song

vudng, khi sdng vudng dugc cho phep

SONG VUONG NGO RA SQW/OUT

RS1|RSO SQWE |OUT
0 (0 |IHz 1 X

0 (1 4.096kHz 1 X

1 [0 [8.192kHz 1 X

1 (1 [32.768kHz 1 X

X X [0 0 0

X X 0 1




Thanh ghi gidy (dia chi 00h): 4 bit thap chira hang don vi, 3 bit cao chira hang chuc cia
gidy. Ngoai ra bit tht 7 ¢6 tén 1a CH, néu bit nay duoc thiét 1ap bang 1 thi dong hd khéng
hoat dong. Vi vay phai thiét 1ap bit ndy bang khdng ngay tir dau.

Thanh ghi phut (dia chi 01h): 4 bit thap chira hang don vi, 3 bit cao chira hang chuc cta
phat. Ngoai ra bit tht 7 ludn bang 0.

Thanh ghi gio' (dia chi 02h): 4 bit thap cia thanh ghi ndy chtra hang don vi cta gio, bit
thtr 6 quy dinh ché d6 12 h (bit6 =1) hoic 24 h (bit 6=0). Néu ¢ ché d6 24h thi bit 4 va bit
5 quy dinh hang chuc cua gio. Néu ché d6 12h thi bit 4 quy dinh hang chuc, bit 5 khi d6
quy dinh (PM: budi chiéu hoic AM: budi sang)

Thanh ghi thit (dia chi 03h): ba bit ddu quy dinh th trong tuan (Vi du 1 12 Cha Nhat, 2
la Thir hai, 3 12 thtr 3 ...). C4c bit con lai ludn bang 0.

Thanh ghi ngay(dia chi 04h): 4 bit d¢au luu hang don vi ciia ngay, bit 4 va bit 5 quy dinh
hang chuc. Bit 6 va bit 7 luén ludn bang 0.

Thanh ghi thang(dia chi 05h): 4 bit dau luu hang don vi cua thang, bit tht 4 quy dinh

hang chuc. Céc bit con lai luén bang 0.

Thanh ghi niim (dia chi 06h): 4 bit thap luu hang don vi va 4 bit cao hang chuc ciia nim
(tir 00 - 99).

5. Dia chi cua DS1307.

DS1307 ¢6 7 bit dia chi ¢ dinh 12 1101000. Tiép theo la bit quy dinh hudng truyén dit
lidu. Néu bit=0, thi byte dir liéu truyén tir vi déu khién -> DS1307. Nguoc lai bit=1
thi hudng dir liéu s& 1a DS1307-> Vi diéu khién.

O ché d6 ghi dit lidu:




- Vi diéu khién tao tin hiéu Start Ién bus dé bao bat ddu mudn giao tiép.

- Vi diéu khién gui dia chi cta thiét bi mudn giao tiép. O day DS 1307 la 1101000 +
bit huéng = 0. Do vay byte dugc gui 14 11010000.

- DS 1307 tao tin hiéu ACK.

- Vi diéu khién giri dia chi cua thanh ghi mudn viét dén.

- DS 1307 tao tin hiéu ACK bao da nhan thanh cong.

- Tiép theo vi diéu khién giri dit liéu mudn ghi

- Con tro dia chi cuia DS 1307 tu ting 1&n dén dija chi thanh ghi tiép theo
- Vi khién gui dir liéu mudn ghi dén thanh ghi tiép theo.

- Vi diéu khién mudn két thiic qua trinh truyén dit liéu bang cach giri tin hiéu Stop.

<RW>

<Slave Address> <Word Address (n)> <Data(n)> <Data(n+1)> <Data(n+X)>

|s| 1101000 |o|A|xxxxxxxx A|xxxxxxxx|A|xxxxxxxx|A|...|xxxxxxxx|A|P|

S - Start l:‘ Master to slave
A - Acknowledge (ACK) DATA TRANSFERRED
P - Stop [ ] Slave to master (X+1 BYTES + ACKNOWLEDGE)
Ché dp ghi dir ligu
O ché d6 doc dir liéu:

- Vi diéu khién tao tin hiéu Start |1&n bus dé bao bat ddu mudn giao tiép.

- Vi diéu khién guri dia chi cta thiét bi mudn giao tiép. O day DS 1307 la 1101000 +
bit huéng = 1. Do vy byte 1a 11010001.



- DS 1307 tao tin hiéu ACK.

- DS 1307 giri dit liéu cua thanh ghi dau tién

- Vi diéu khién guri tin hiéu ACK b&o nhan thanh cong.

- DS 1307 giri dit liéu cua thanh ghi tiép theo.

- Vi diéu khién guri tin hiéu ACK b4o nhan thanh céng.

- Vi diéu khién gui tin hiéu NACK khi khdng mudn nhan thém dit liéu.

- Vi diéu khién tao tin hiéu stop dé két thlc truyén nhan va giai phéng Bus 12C

A
¢
<Slave Address> Y <Data(n)> <Data(n+1)> <Data(n+2)> <Data(n+X)>
S| 1101000 | 1 | A| XXOOXXXX | Al XXXXXXXX [ A] XXXXXXXX | A]... XXXXXXXX | A
S - Start
A - Acknowledge (ACK) [[] Mastertosiave DATA TRANSFERRED
P - Stop (X+1 BYTES + ACKNOWLEDGE); NOTE: LAST_DATA BYTE IS
A - Not Acknowledge (NACK) |:| Slave to master FOLLOWED BY A NOT ACKNOWLEDGE (A) SIGNAL)

6. Ma nhi phan BCD

Ché d¢ doc dir liéu

M4 nhi phan BCD, trong d6 mdi s6 nguyén cia mét s thap phan(0-9) duoc biéu dién bai

mot s nhi phan 4-bit. Nhu hinh dudi:

4

.::"x
FI

0070 10100 (0111

56 thap phan

M3 nhiphan BCD
tusng Uhg




Do dit lidu thanh ghi thoi gian thuc cia DS1307 duoc bidu thi dusi dang ma BCD . Vi du
s6 59 gidy duoc luu dudi dang ma BCD 1a 01011001

Ta can luu ¥ sy khac biét cia ma BCD va md nhi phan ctua mét sé 1a khac nhau vi du:
M4 nhi phan cua sé 85 la: 1010101

M3& BCD cua s6 85 l1a: 10000101

Poan chuong trinh dudi day chuyén tir ma BCD -> ma nhj phan:

BYTE bcd2bin(BYTE bcd_value)
{
BYTE temp;

temp = bcd_value;

temp >>=1;

temp &= 0x78;

return(temp + (temp >> 2) + (bcd_value & 0x0f));
}

Poan chuong trinh dudi day chuyén tir m nhi phan -> ma BCD:

BYTE bin2bcd(BYTE binary_value)
{
BYTE temp;
BYTE retval,
temp = binary_value;
retval = 0;
while(1)
{

/I Get the tens digit by doing multiple subtraction




// of 10 from the binary value.
if(temp >= 10)

{
temp -= 10;
retval += 0x10;

}
else // Get the ones digit by adding the remainder.

{
retval += temp;
break;

¥
¥

return(retval);

b

IC DS1307 + text LCD

#include <16f877a.h>

#device *=16 ADC=10

NOLVP, NOCPD, NOWRT
#use delay(clock=12000000)

#include "ds1307_user.c"

DPoan chuong trinh doc thoi gian tr IC DS1307 va hién thi Ién text LCD

#FUSES NOWDT, HS, NOPUT, NOPROTECT, NODEBUG, NOBROWNOUT,




#define LCD_ENABLE_PIN PIN_EO
#define LCD_RS _PIN  PIN_E1
#define LCD_RW _PIN  PIN_E2
#define LCD_DATA4 PIN_D4
#define LCD_DATAS PIN_D5
#define LCD_DATAG PIN_D6
#define LCD_DATAT7Y PIN_D7
#include <lcd.c>

void main(void)

{
BYTE sec;

BYTE min;
BYTE hrs;
BYTE day;
BYTE month;
BYTE yr;
BYTE dow;

ds1307_init(); // khoi tao ic thoi gian thuc




Icd_init(); /khoi tao LCD

while(1)
{

ds1307_get_time(hrs,min,sec); // doc, gid, phut gidy la luu vao bién
ds1307_get_date(day,month,yr,dow); // doc thir, ngay, thang, nam
lcd_gotoxy(5,1); // di chuyén dén cot 1 hang 5

lcd_putc((hrs/10)+48); // chuyén sang md ASCII bang céch cong véi 48

lcd_putc((hrs%10)+48);

lcd_putc(*:");

lcd_putc((min/10)+48);
Icd_putc((min%10)+48);
lcd_putc(™:");

lcd_putc(sec/10+48);
lcd_putc(sec%10+48);
lcd_gotoxy(1,2); /l cot 1 hang 2

if(dow==1) //néu la chu nhat thi
lcd_putc("ChuNhat *); // hien thi test Icd

else
{
lcd_putc("Thu™);
lcd_putc(dow+48);
lcd_putc(*"™);

b




lcd_putc((day/10)+48);
lcd_putc((day%10)+48);
lcd_putc("-");
Icd_putc((month/10)+48);
Icd_putc((month%10)+48);
lcd_putc("-");
Icd_putc(yr/10+48);
lcd_putc(yr%10+48);
delay_ms(500);

}
¥

Link tai file md phong + chuong trinh nguén


https://drive.google.com/file/d/0B6GfrJxuurVcREh0Z0oxVEVpMm8/view?usp=sharing
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