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RTC Chip Design Using VHDL Language

Komsit Temdeel and Bunjong Piyatamrong2

King Mongkut’s Institute of Technology Lardkrabang

Abstract

This paper presents a modem method in designing digital system using VHDL

(VHSIC Hardware Description Language). It is used to describe hardware for the purpose

of developing, modeling, simulation and testing in design process. In this paper, the VHDL

model of RTC Chip (Real Time Clock) is created for using with microprocessor and

microcontroller. The RTC Chip contains a real time clock/calendar and 24 byte of static

RAM. It communicates with a microprocessor via a simple parallel interface. The real

time clock/calendar provides seconds, minutes,hours, days, dates, months and years

information. The end of the month date is automatically adjusted for monthes with are less

than 31 days and it is automatically adjusted the end of the month, date for months which

have days less than 31 and also corrected for the leap year.
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----- Module Name

----- Library Name

- - - - - Operating Voltage

----- Operating Temp

- - - - -  P r o c e s s

----- Logic Type

- - - - - area/speed Factor

- - - - -  P a c k a g e

: DAY

: x 4 0 0 0

: 5.000000

: 25

: TYPICAL

: SMALL

: 1.000000

: DEFAULT

***************************************************

Gate Usage Summary
***************************************************

Cell Count Area/Cell Cell Count Area/Cell

MX4000:FD 8 0.00 MX4000:FDR 6 0.00

MX40000:FDS 2 0.00 MX4000:LDRD 4 3.00

X4000:AND2 10 0.25 x4ooo:INv 13 0.00

X4OOO:NAND2 12 0.25 X4000:NOR3 4 0.50

X4000:NOR4 1 0.75 X4000:OR2 23 0.25

X4000:OR3 1 0.50 X4000:OR4 1 0.75

Total Cells : 65 Total Area : 27.25
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library synth;

use synth.stdsynth.all;

entity Day is

port (signal CLK, RD, WR, RST : in vlbit;

signal ADDR : in vlbit_ld (4 downto 0);

signal En-out : out vlbit;

signal DIN : in vlbit_ld (7 downto 0);

signal DOUT : out vlbit_ld (7 downto 0));

end Day;

architecture behavioral of Day is

signal statel, Data:vlbit_ld (7 downto 0);

signal state2,  nextstatel, nextstate : vlbit_ld (3 downto 0);

signal flagl, resetflagl , resetflag2, clkdffc, clkdlatchc, datainflagl , datainflag2, resetdffcl,

resetdffc2 : vlbit; constant day_table:vlbit_2d  (0 to 7,7 downto O):=(
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B”0001_0010”,

B”0010_0011”,

B”001  l_OlOO”,

B”0100_0101”,

B”0101_0110”,

B”0110_0111”,

B”0111_0001”,

B”lXXX_OOOl”);

begin

flagl< =‘l’;

clkdlatchcx = ‘1’ when ((ADDR = B “00101”) and (RD = ‘1’) and (WR = ‘0’))

else ‘0’;

dlatchc_v (DIN, RST, clkdlatchc,  statel);

clkdffcx = ‘0’ when ((ADDR = B “00101”) and (RD = ‘1’) and (WR = ‘0’))

else ‘1’;

dffc( flagl, resetdffcl, clkdffc, datainflagl);

resetdffclc  = ‘1’ when ((RST = ‘1’) or (resetflagl  = ‘1’)) else ‘0’;

dffc (flagl, resetdffc2, clkdffc, datainflag2);

resetdffc2< = ‘1’ when ((RST=‘l’)  or (resetflag = ‘1’)) else ‘0’;

Data< =B “0000” & state1 (3 downto 0) when ((datainflagl = ‘1’) or (datainflag2

= ‘1’)) else B “0000” & state2;

En-out< = ‘1’ when ((ADDR = B”OO1O1”) and (RD = ‘0’) and (WR = ‘1’)) else ‘0’;

dff_v  (Data, En-out, DOUT);

pla_table (state1 (3 downto 0), nextstatel, day-table);

pla_table (state2, nextstate2, day-table);

process

begin

wait until ((prising(CLK)) or (RST=‘l’));

if (RST=‘l’) then

state2< = B “0010”;

resetflaglx = ‘0’;

resetflag2<  = ‘1’;
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else

if (datainflagl = ’ 1’) then

state2< = nextstatel;

resetflaglx = ‘1’;

resetflag2< = ‘0’;

elsif (datainflag2  = ‘1’) then

state2< = nextstatel;

resetflagl< = ‘0’;

resetflag2< = ‘1’;

else

statea< = nextstate2;

resetflagl< = ‘0’;

resetflag2c  = ‘1’;

end if;

end if;

end process;

-_____-____---___-----______

end behavioral
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