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This project uses the Atmel AT89C2051 Microcontroller with the Dallas DS1307 64 X 8 Serial Real Time Clock IC to build a Battery Backed Alarm Clock.

SCHEMATIC .
Click HERE for the schematic for this project.
THE DS1307

The DS1307 is a Serial Timekeeping Chip that will count seconds, minutes, hours, date of the month, month, day of the week, and year with leap year
compensation. It has 56 bytes of nonvolatile RAM for data storage, 2-wire serial interface, a programmable square wave output, and automatic power fail
detect and switch circuitry. The DS1307 requires the use of a 32.768 KHz quartz crystal with a load capacitance of 12.5pF for the internal clock oscillator
circuitry. An external 3 volt battery is used to maintain the internal RAM data.

THE ATMEL AT89C2051 MICROCONTROLLER
The ATB9C2051 is an 8-Bit Microcontrolier with 2Kbytes Flash Program Memory. | prefer using this micro due to its quick programming and ease of use.
NOTES ON OPERATION

Four normally open pushbutton switches are used for user input o set the time/date and alarm time. The following illustrates the functions of each
pushbutton switch.

P3.0 switch #1 will increment the time/date etc..

P3.1 switch #2 will decrement the time/date etc.. .

P3.2 switch #3 acts as the ENTER key, push this switch when you are finished with each setting.
P1.2 switch #5 puts the clock into set, or display alarm time mode,

Alway press the ENTER key when you finish each setting to move to the next setting. You can use the ENTER key to move to each individual area of the
display until you get to the function you wish to set. Operation of the alarm is handled by the DS1307 pin-7 SQW/OUT. This pin is a programmable square
wave output. ) . o

The SQW/OUT pin is programmed to output a 1Hz square wave and pulse the élarm buzzer at a rate of 1 beep per second for the alarm. This pin may be
programmed to output different frequencies of 1Hz, 4KHz, 8KHz and 32KHz. using these higher frequencies however would result in a steady tone for the
alarm buzzer, instead of the intermittent beep like most alarm clocks. '

You can refer to the schematic to see how the 2N2222 NPN Transistor is setup to drive the alarm buzzer. Make sure to use an alarm buzzer with an internal
resistance sufficient to keep from over loading the transistor. '

ALARM OPERATION

The code that comes with this project will sound the alarm buzzer for 1 minute, then turn the alarm off. You can easily madify this routine to leave the alarm
on for any length of time. The time and alarm settings you set are stored inside the DS1307 nonyolatile RAM area and will remain unless you remove ali
power from the circuit, including the external battery backup.

The DS1307 has an internal power sense circuit that will automatically switch to the external battery power supply when it detects a power failure. | have
included the complete data sheets for the DS1307 and the Atmel AT82C2051 in the file clock.zip to help you with this project.

The code for this project will also require that you use a 16 X 2 LCD, unless you modify it to use another. The LCD is operated in 4-Bit Mode because of
limited I/O using the AT89C2051 Microcontroller. You can use any 8051 derivative Microcontroller for this project that you would like, the code should be

compatible with any 8051 variant. You may want to modify the pin assignments for whatever /O you will have available. Any 8051 type micro with 13
available 1/0 pins will work just fine. .

PARTS LIST
1 Atmel AT89C2051 Microcontroller, or any 8051 variant with 13 available /0 pins.

1 DS1307 Serial Real Time Clock I.C., Dallas Semiconductors 1-800-336-6933.

1 32.768KHz Quartz Crystal, 12.5pF Load Capacitance, Digi-Key part #SE3203-ND $1.35 each
1 11.0592MHz crystal far the microcontroller

1 3 Volt Battery, for the battery backup circuit. -

116 X2LCD

The rest of the required parts you can see on the schematic, and are pretty generic, you most likely have them lying around in your parts-bin

CODE
Click HERE for the complete code for this project.

SCHEMATIC
Click HERE for the schematic for this project.

NOTE: The file name is clock.zip and contains all of the following files:

at89c2051.pdf, the Atmel AT89C2051 Microcontroller Data Sheet in PDF format.
1307.pdf, the DS1307 Data Sheet in PDF format.

AT1307.asm, the ASM code for this project.

AT1307.Ist, the assembly list file.

At1307.hex, the assembled HEX file ready to bum into any 8051 variant microcontroller.

app5.pdf, App-Note: Interfacing the DS1307 with an 8051-Compatible Microcontroller
clock.gif, the project Schematic in GIF format. ©

$ESLES Y



DESRREE SN

Ty ey

Api SikepiE |

T oww e P

rit

H3dsi0 B3y 2aat

WE

g

a3

o




€002-50-8T :(-e-uw

9 D20 THYOH

ano _'=—'l||

ey SR U]

cooow

0
o
-

o
o
— o
s
=15
o

70
o

7
et

dr9aFADdY

!

o - s adoy s .
. o = - ."A .
Tane 010 E
= T} 255 ’ JECVIR = SRy 2vE04 w
. oz
o0 § o OND m0||. “D g )
43 g e s ] = =g
H s - . 1
o
——A A’. . oes s —sr]id T 3
s A = sciceo 151
" <d = I PN g ¥ < s
E M ra
— <J coms = J— € g
= s - nea |L = _Iml &
—_ <] o ? |_| H=F = g W
e P T ® Ack
Y N NO HAOWMS TS Q * e e fr— N
M e O &
A sjuted op anajduod<- .
[y ~J o € e ol
o5 T 1
[y ~ s oo 2ol ®
o5
f——AA A_ o g om e e
L O W
E < o B w2l
.ﬁ o S mn
o0 T e | e n ﬁ o o
i m = o o
o ° GS (=253 1T
n
. {105 um,..m,||___p___
A<k VRO 1E = s
= am —{mos =4 i
- ' ZoRaLE
oo w "
B 19 p
- =
- | 1
po———a \—l L ez l—r ’
©® 0 gy =
) =S
. - Lowi
ORI
L:al
wseset WSSLT wzsst WBsST ESI” 0 gt 1
I o e L N T e S A s O-
s === =TT s S e = Crtms (s
N s e 1 O 370 IO N ) N DO [ I el T e L rasies e
H— K K H— S H—
M : I_I_M : M M : M M e
SN0 SINOOS SRMNNIN SILONIN SNH




