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Data Transfer on IC Serial Bus
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Depending upon the state of the RAV bit, two types of data fransfer are possible:
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(Over the operating range”)

PARAMETER SYMBOL | MIN | TYP |_DMIA NOTES

SCL Clock Frequency focr 0 | 100 | kHz |

Bus Free Time Between a STOP and tBUE 4.7 ' LS

START Condition

Hold Time (Repeated) START Condition tHD-STA 4.0 LS 3

LOW Period of SCL Clock tLow 4.7 1S

HIGH Period of SCL Clock taiGH 4.0 IE

Set-up Time for a Repeated START tsU-STA 4.7 LS

Condition

Data Hold Time tHD-DAT 0 s 4.5

Data Set-up Time tsUDAT 250 ns

Rise Time of Both SDA and SCL Signals tg, 1000 ns

Fall Time of Both SDA and SCL Signals tr 300 ns

Set-up Time for STOP Condition tsu-sTO 4.7 LS

Capacitive Load for each Bus Line Cg 400 pF 6
CI 0 10 pF

I/O Capacitance (T4 = 25°C)

Crystal Specified Load Capacitance 12.5 pF

(Ta=25°C)

*Unless otherwise specified.
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12C_start();
SDA =% dtsk=2 AVRO| =&i5l=
SCL, SDA : High=
SDA : Low®2 &2

void 12C_start(void)

{
12C_DIR=SDIROUT:;
sda(1);
scl(1);12C_delay();
sda(0);12C_delay();

o=

ok



[2282M -5

12C_stop();
SDA =8 #ek= AVRO| =%
SCL2 HighZ
SDAE Low&
SDAE High=&

void 12C_stop(void)

{
12C_DIR=SDIROUT,;
scl(1);12C_delay();
sda(0);12C_delay();
sda(0);12C_delay();
sda(1);12C_delay();
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init_ds1307();
12C_start(); £ AlsHisICI.
DS1307 &2 =7|3} siC}.
AZH B, =SS =7 42
Szt 21012 LEDE ©H7] $I5104,
1HzE AIE 71sS5l=8 A EsiC).

void init_ds1307(void){
12C_start();
12C_write(ADDRTC);
12C_write(0x00);
12C_write(0x00);
12C_stop();
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12C_start();
12C_write(ADDRTC);
12C_write(0x00);
12C_write(sec);
12C_write(min);
12C_write(hr);
12C_write(dy);
12C_write(dt);
12C_write(mn);
12C_write(yr);
12C_write(0x10); // sqwe:enable 1Hz output
12C_stop();
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writebyte(0{=2{|2, H|O|E{)
A : o{=8|A0f Io|E{E L.
SDA 8= AVRO|M &85l= 212 = siCl.
1.SCLZ LowZ = C}.
2.z|4¢| H{ERE et H|E ££LC}.
3.SCL2 HighZ =&IC}.
4.5 HIE ZH]
1,2,3,42 8 HI=ESICE
Ack& H|3sict. (2 FAlst X[Lizta Q1Ct.)
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void writebyte(unsigned char addr, unsigned char data){
12C_start();
12C_write(ADDRTC);

12C_DIR=SDIROUT:;
12C_write(addr);
12C_write(data);
12C_stop();
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[Jl0|E{ = readbyte(0{=&{|A)

A 0= [20A CI0IE{E S =Cl.
SDAEIS AVROAM e H= 2= SiC}.
1. SCL= High2 Z¢&IC}.(12C0oIM HIoE] ==
Aol Z22 Z8i0| Highd 0|2 =)

2. Z|&2|H|EFE| gt H|E HBt=C}.

3. SCLZ Low= WL}

4. & H|E Y= F=H|SHC.

1,2,3,4E 8 HI=SICH.

AcknZ Ht=LC}.
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unsigned char readbyte(unsigned char addr){
unsigned char byte;
12C_start();
12C_write(ADDRTC);
12C_write(addr);

12C_start();
12C_write(ADDRTCI1);
byte = 12C_read(NACK);
12C_stop();

return byte;



[222M -A%

IOJE{ = 12C_read();
ozl HX[0llA{ KIO|E{E 2101 =LC}.

ACKE =0]| 812 0|71 8101M, ACK=

AL}
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12C_read(NACK)
unsigned char 12C_read(unsigned char b)
{
unsigned char data, i;
sda(1);12C_delay();12C_delay();12C_delay();
scl(0);12C_delay();12C_delay();
for(i=1;i<=8;i++){
scl(1);12C_delay();
12C_DIR=SDIRIN;
data=data<<1;
data = data | ((12C_IN>>1)&0x01);
12C_DIR=SDIROUT;
scl(0);12C_delay();
}
sda(b);12C_delay();
scl(0);12C_delay();
scl(1);12C_delay();
if(b==NACK)
sda(1);12C_delay();
scl(0);12C_delay();
sda(1);12C_delay();
return data;

}
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12C_write
sizie] o{=8|20f TIO|E{E £2C}.
ACKO0f| 0= Alo{=L}.
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void 12C_write(unsigned char data)

{

unsigned char i;
12C_DIR=SDIROUT;
scl(0);12C_delay();
for(i=1;i<=8;i++){
sda(data>>7);12C_delay();
scl(1);12C_delay();
data=data<<1;
scl(0);12C_delay();

}

sda(0);12C_delay();
scl(0);12C_delay();
scl(1);12C_delay();
scl(0);12C_delay();
sda(1);12C_delay();
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void main(void)
{
unsigned char i;
init_devices();
init_ds1307();

writebyte(0x00,0x00); // 00HHX|(=)0]| 0 2}= £2C}.

while(1){
Display();
FourDigit=readbyte(0); // =3}= S10{2L}.
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CHIP : DS1307

Timekeeper Registers

ADDRESS | BIT7 | BIT6 BIT5S5 | BIT4 | BIT3 | BIT2 | BIT1 | BITO | FUNCTION RANGE
00h CH 10 Seconds Seconds Seconds 00-59
O1h 0 10 Minutes Minutes Minutes 00-59

10
12 1-12
02h 0 Lels Lt Hours Hours +AM/PM
24 PM/ | Hour 00-23
AM
03h 0 0 0 0 0 DAY Day 01-07
04h 0 0 10 Date Date Date 01-31
05h 0 0 0 10 Month Month 01-12
Month
06h 10 Year Year Year 0099
07h outT | o | 0 | sawe 0 0 | RS1 | RSO Control —
RAM
08h—3Fh o 00h—FFh

0 = Always reads bacwk as 0.
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WatchONOFF(int onoff)
OnoffZx0ll 2t A|AIZ ZZCt FACH g +=IC}.

SetSeconds(UC seconds)

= A-II'I
H|=slt BE2.. .. .2 A|1ZLY, o 2 14 MX
Seconds()

eixi2| = Zx= 2IEisiC}.
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SetH12()
12A|ZHHI2 W
SAletx SetH24() & AM/PM S AA gt=7} QILC}.

WatchWriteTest();

AlAl Hofl CI0|E{E 0~57tX| ££LC.

WatchReadTest();

AlA HAoIAM HI0IE{E 2i01=LCl.

RAMWriteTest();

AlAI2] B Ao HI0IE{E L.

RAMReadTest();

AlAI2] 2 HHO|M HI0|E{ = 240{=LC}.



