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SYNOPSIS

A microcontroller based system has many advantages
like high speed, reliability, userfriendly, versatility and
accuracy. In this system the microcontroller operations are
co-ordinated using Realtime cldck and external memory. The
realtime clock chip provides precise clock pulse which en-—

hances the accuracy.

In this project, an innovative attempt is made to
incorporate multiple facilities using microcontroller devices
to design a programmable timer. To carry out different
operations in the programmable timer, different mode are set
in micro controller through software and proper accessing of
these modes and other operations are carried over by 4 dif-

ferent keys that are provided externally.

The designed hardware circuit in fabricated and a
software in assembler language is developed. In view of the
extended facilities provided by the software, the timer is
suitable for application in industries where time controlled

operations are involved.
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CHAPTER-I

INTRODUCTION

Timers are generally of the type (a) Electrome—
chanical (b) Analog (c¢) Digital in nature. The programmable
timer developed by us isldigital in natufe and is controlled
by dedicated micro controller which is having a very high

level of reliability and accuracy.

The following facilities are provided through

software namely.

1. Time setting mode : This mode is used for setting

the real time clock to current time , date, day etc.

2. Alarm setting mode : The alarm setting mode is used
for setting the time and duration for which bell has to ring

multiple inputs can be given.

3. Alarm deleting mode : This mode is used for deleting

the unnecessary alarm setting.



4. Holiday setting mode : This mode is used for turn-—

ing the alarm off on holidays.

5. Holiday Deleting mode : This mode is used for delet-

ing the unnecessary holiday inputs.

6. Day setting mode : This allows the user to turn the

alarm setting on or off for that particular day.

7. Reset mode: This mode is used for resetting the

timer to initial position.

8. Display mode : This mode is used for switching from
time option to calendar option & vice versa. The external

key control is through a set of four (4) keys namely.

1. submenu key : This key is used for setting year,
month, hours, say e.t.c to a particular value after a particu-

lar mode is selected.



2. increment key : This key is used for incrementing

the year, month e.t.c to the required value.

3. Toggle / Accept key : This key used for toggling
between time display & calendar display modes. In all other
modes it is used as accept key. Thus this key prevents

accidental changing of the time.

4. mode changing key : This key is used for changing

from one mode to another mode.



' CHAPTER II

MICRO-CONTROLLER
INTRODUCTION :

The 8051 family of producfs is based on the industry
standard for 8-bit high performance micro-controller. The
architecture for the family has been optimized for sequential
real time control applications. The 8051 family of products
are used in a wide range of applications from those that are
relatively simple to applications in medical instrumentation
and automobile control systems. All of the devices included
in the family are available in versions that have either

internal ROM, EPROM, or CPU only.

In this project 8031 micro-controller which does not
have any internal program memory is used for controlling the

programmable timer Fig. 2.1 gives the block diagram of 8031.



2.2 HARDWARE DESCRIPTION :

The hardwares used in a micro-controller ére
1. 8-bit CPU optimized for control applications.
2. Extensive Boolean processing (Single bit logic)
capabilities
3. 32bit-bi-directional and individual addressable i/o
lines.
4. 128 bytes of on chip data RAM
5. Two 16 bit Timer / Counters.
6. Full Duplex UART.
7. Source Interrupt structure with two priority levels.
8. On chip clock oscillator.
9. 64 KB programmable memory address space.
10. 64 KB data memory address space

11. 40 pin DIP

The port drives and how they function both as ports as
ports and for port 0 and port 2 in bus operation, the
timers/counters, the serial interface, the interrupt system

and reset are described below.



2.3 SPECIAL FUNCTION REGISTERS :
2.3.1 ACCUMULATOR :

ACC is the accumulator register. The mnemonics for
accumulator specific instructions however refer to the accu-

mulator simply as A.

2.3.2 B REGISTER

The B register is used during multiply and divide
operations. For other instructions it can be treated as

another scratch pad register.

2.3.3 PROGRAM STATUS WORD:

MSB ' LSB

Cy AC FO RSI RSO OV - P



SYMBOL POSITION
cY PSW.7
AC PSW.6
FO PSW.5
RS1  PSW.4
RSO - PSW. 3
ov ' PSW.2
- PSW.1
p PSW.0

2.3.4. STACK POINTER :

NAME AND SIGNIFICANCE

Carry flag
auxilliary carry flag
(for BCD operations)
flag 0

register bank select
control bits 0 set
cleared by software
to determine working
register bank.
overflow flag.

user definable flag.

parity flag.

The stack pointer register is 8 bits wide. PUSH and

CALL (POP) executions can be done.



2.3.5. DATA POINTER :

DPTR consists of a high byte (DPH) and a low byte

(DPL). 1Its intended function is to hold a 16 bit address.

2.3.6. PORTS 0-3 :

PO,P1,P2 and p3 are the SFR latches of port 0,1,2 and

3 respectively.

2.4 PORT STRUCTURES AND OPERATIONS

All ports in 8051 are bi-directional. Each consists

of a latch as an output driver and an input buffer.

The output drivers of ports 0 and 2 and the input
buffer of port 0 are used to access the external memory. In
this application port 0 output, the low byte of external
memory address, time multiplexed with the byte of external
memory address, time multiplexed with the byte being written

or read.



All the port 3 pins are multi-functional. They are

port pins, but also serve the functions of varied features as

listed below.

PORT PIN

P3.0
P3.1
P3.2
P3.3
| P3.4

P3.5

P3.7

2.5 PORT L.OADING AND INTERFACING

ALTERNATE FUNCTION

RXD (serial input)

TXD (serial output port)

INTO (external interrupt)
INT1 (external interrupt)
TO (Timer/Counter 0)

Tl (Timer/Counter 2)

WR (external data memory

write strobe)

RD (external data memory

read strobe)

The output buffers of port 1,2 and 3 can each drive 4

LS TTL inputs.

These ports on HMOS versions can be driven in



a normal manner by any TTL or NMOS circuit.
CHMOS pins can be driven by open collector and open drain

outputs, but 0 to 1 transition will not be fast.

2.6 TIMER/COQUNTER :

In the timer functions, the register is incremented in
every machine cycle. Thus one can think of it as Counting
machine cycles. Since a machine cycle consists of 12 oscil-—
lator periods, the count rate is 1/12 of the oscillator

frequency.

In the counter function a register is incremented in
response to a 1 or 0 transition at the corresponding external
input pin t0 or tl. The timer o0 and 1 have four operating

modes to select.
MSB LSB

GATE C/T M1 MO GATE C/T M1 MO

TIMER 1 TIMER O

e



GATE - Gating control when set. Timer/counter 'x' is enabled
only while TNTX pin is high and 'IRX' control pin is set.
When cleared Timer is enable whenever 'TRX' control bit is

set.

c/T - Timer/Counter selector Clear for timer operation (input

from internal system clock). Set for counter operation.

M1 MO . OPERATION MODE
0 0 8048 Timer TLX serves as 5 bit pre—
scaler.
0 1 16 - bit timer/Counter. THX and TLX

are cascaded. There is no pre-
scaler.

1 0 8 bit auto - reload timer/Coﬁnter THX
4holds a value which is to be reloaded
into TLX each time it overflows.

1 1 (Timer 0 ) TLO is an 8 bit
controlled by standard timer 0 control
bits. THO is an 8 bit timer only,
controlled by timer 1 control bits.

1 1 (Timer 1) Timer/Counter 1 stopped.



2.7.1 MODE 0O :

Putting either timer into mode 0 makes it look like a
timer, which is an 8 bit cbunter,with a divide by 32 pre-

scaler.

In this mode the timer register is configured as a 32
bit register. As the counter rolls over, from all 1s to all
0s it sets the timer intérrupt flag TFI. The counter input
is enabled to the timer TR1 = 1 and either GATE = 0 or INT1
=1. Setting GATE = 1 allows the lower to be controlled by
external input INT1 to facilitate pulse width measurements.
TRI is a control bit in the special function register TCON

GATE in TMOD.

The 13 bit register consists of all 8 bits of TH1l as
the lower 5 bits of TLl1. The upper 3 bits of TL1 are inde-—
terminate and should be ignored. Setting the run flag TR1

does not clear the register.



Mode 0 operation is the same for timer 0 and timer 1.
Substitute TRO, TFO and INTO for the corresponding timer 1
signals in figure. There are two different gate bits, one

for timer 1 (TMbD.?) and the other for timer 0 (TMOD.3).

2.7.2. MODE 1

Mode 1 is the same as mode 0 except that the timer

register is being run with all 16 bits.

2.7.3 MODE 2:

The mode 2 configuration , the timer register is an 8

bit (TLl) with automatic reload.

2.7.4 MODE 3.

Timer 1 in mode 1 simply holds its count. The effect

is the same as setting TRl = 0.

13



2.8 STANDARD SERIAL INTERFACE

MSB ‘ LSB

TF1 TR1 TFO TRO 1IEl1 1I1 1IEO ITO

SYMBOL, POSITION NAME AND SIGNIFICANCE
TF1 TCON. 7 Timer 1 overflow flag.
TR1 TCON. 6 Timer 1 run control bit

set/cleared by software to
turn Timer/Counter ON/OFF.
TFO TCON.5 Timer 0 overflow flag set

by hardware on timer/counter

overflow.
TRO TCON. 4 Timer 0 run control bit.
IE1 TCON. 3 Interrupt 1 edge flag set by

hardware when external
interrupt edge detected.
Cleared when interrupt

processed.



SYMBOL POSITION - _NAME AND SIGNIFICANCE

IT1 - TCON.2 Interrupt 1 type control
bit/cleared by software to
specify falling edge/low
level triggered external
interrupts.

IEO TCON.1 Interrupt 0 edge flag set
by hardware when external
interrupt edge detected.
Cleared when ihterrupt
Proéessed.

ITO TCON. 0 Interrupt 0 type control bit

| ‘ set/cleared by software to
specify falling edge/low
level triggered external

interrupts.



2.9 SERIAL PORT CONTROL {SCON) REGISTER

2.9.1 INTERRUPTS :

The 8031 providés 5 interfﬁpt sources. The external
interrupts INTO and INT1 éan each be either level activated
or transition activated depending on bits ITO and IT1 in
register TCON. The flags that actually generafe these inter-
rupt bits are bit IE0 and IE1 in TCON. When the external
interrupt is generated'the flag that is generated is cleared
by the hardware. The service routine is vectored to only if

the interrupt is transition activated.

2.9.2 PRIORITY OF INTERRUPT

SOURCE PRIORITY IEVEL VECTOR ADDRESS
IEO highest 0003H
TEO 000BH
IEl . 0013H
TF1 : 001BH
R1+T1 lowest 0023H

16



2.9.3. RESET

The reset input is the RST pin, which is the input to
a Schmitt trigger. 'A reset is accomplished by holding the
RST pin high for atleast two machine cycles, while the oscil-
lator is running. The CPU responds by generating an external

reset.
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- CHAPTER III

SYSTEM DESCRIPTION

DIRECT BUS CONNECTED CMOS REAL TIME CLOCK / CALENDAR

3.1.1. GENERAL DESCRIPTION

The MSM6242B is a silicon gate CMOS Real time clock /
Calendar for use in direct bus connection
Microprocessor/Microcomputer applications. An on-chip 32.768
KHZ crystal oscillator time base is divided to provide ad-
dressable 4-bit 1/0 data for SECONDS, MINUTES, HOURS, DAY OF
WEEK, DATE MONTH, and YEAR. Data access is controlled by 4-

bit address, chip selects (CSO,CSI) WRITE,READ,and ALE.con-

trol registers D,E,and F provied for 30 SECOND error adjust—

ment, INTERRUPT REQUEST (IRQ FLAG) and Busy status bits,

'c}ggkaTOP,HOLD, and RESET FLAG bits, 4 selectable INTERRUPTS
ratés are available at thé STb. P ( STANDARD PULSE) output
utiiizing control Register inputs TO, T1 and the ITRPT/STND
(INTERRUPT/STANDARD) . Masking of the interrupt output
(STD.P) can be accomplished via the MASK bit. The MSM6242 B
can operate in a 12/24 hour format and leap year timing is

automatic.

18



The MSM 6242B normally operates from a 5v + or — 10%

supply at — 30 to 85'c Battery backup operation down to 2.0v

allows continuation of time keeping when main power is off.

The MSM 6242B is offered in a 18-pin plastic DIP a 24 pin

FLAT package, and a 18-pin PLCC package.

3.1.2. FEATURES

DIRECT MICROPROCESSOR / MICROCONTROLLER BUS CONNECTION

The main features can be listed below as

*

*

*

4 bit data bus

4 bit address bus

READ, WRITE, ALE and CHIP SELECT INPUTS

Status registeré - IRQ and BUSY

Selectable interrupt outputs — 1/64 second, 1 second
1 minﬁte, 1 hour

Interrupt masking

32.768 KHZ crystal controlled operation

12/24 hour format

Auto leap year

+ or - 30 second error correction

1q



* Single 5 v supply
* Battery backup down to Vpp = 2.0 v
* Low power dissipation :
20 microwatt max at VDb = 2v
150 microwatt max atvpp =5
* 18 pin plastic DIP, 24-pin FLAT and 18-pin PLCC

package.

3.1.3 PIN DESCRIPTION

DATA BUS (Dj_= Dj)

Data input / output pins to be directly connected to a
microcontroller bus for reading and writing of the

clock/calendar's registers. DO=LSB and D3 = MSB.

20



ADDRESS BUS (Ag_= A3z)

Address input pin for use by a microcomputer to select
internal clock/calendar's registers and control registers for
read/write operations. Address input pin A0 -A3 are used in

combination with ALE for addressing registers.

ALE (ADDRESS LATCH ENABLE)

This pin enables writing of address data when ALE = 1
and CSO = 0 ; address data is latched when ALE = 0 Microcon-
troller / Microprocessors having an ALE output should connect

to this pin ; other it should be connected at Vpp-

WR _(WRITE)

Writing of data is performed by this pin.

data is written into the register at the lowering edge of WR.

2



—

RD _(READ)

Reading of register data is accomplished using this
pin. When CS;=1, CS3=0 and RD =0, the data of the register is
output to Dy D3. If both RD and WR are set at 0 simultane-

ously, RD is to be inhibited.

CHIP SELECT (CSy CSq)

These pins enable/disable ALE, RD, and WR operation.
CSp and ALE work in combination with one another, while Cs,
work independent of ALE CS, must be connected to power fai-

lure detection.
STD.P
Output pin of N - CH OPEN DRAIN type. The output data

is controlled by the D, data content of E register. This pin

has a priority to CSy and Cs;.

22



XT XT
32.768 KHZ crystal is to be connected to these pins.
When an external clock of 32.768 KHZ is to be used for MSM

6242's oscillation source, either CMOS output or pull-up TTL

output is to be input from XT, while ST should be left open.

POWER SUPPLY (VppX

+2 to +6v power is to be applied to this pin.

GROUND (GND)

This is used for grounding the ckt

3.2 MEMORY

3.2.1 EPROM 27256

This is an erasable programmable read only memory,
which can be only read but not written into. It is of nonvo-

latile type.

23



This EPROM is used to store valuable data and monitor
programs which should not be lost during power failures and

ON/OFF of the system.

3.2.2 RAM 6264

6264 1is a static random access memory with a standard
28 pin package configuration . It has 12 address lines, 8
input/output lines. 2 chip select 1lines of which CS1 is
active low while €S2 is active high. No clock or timing
strobe ié required with the access time equal to the cycle
time. The pin requires a single +5v supply and is directly

TTL compatible.

3.3 741.S145

FEATURES
* 80 MA output drive capability

* 15V output breakdown voltage

24



DESCRIPTION

The 145 1is a 1-of-10 decoder with open collector
outputs. This decoder accepts BCD inputs on the Ay to A
address lines and generates 10 mutually exclusive active LOW
outputs. When an input code greater than "9" is applied, all
outputs are HIGH. This device can therefore be used as a 1-

0of-8 decoder with A3 used as an active low enable.

The 145 features an output breakdown voltage of 15v.
This device is ideal as a lamp or solenoid driver. Refer

Appendix for pin diagram.

3.4 741245

FEATURES
* Octal bidirectional bus interface
* 3 - state buffer outputs
* PNP inputs for reduced loading

* Hysteresis on all data inputs.

25



DESCRIPTION

The LS 245 is an octal transceiver featuring non-
inverting 3-state bus compatible outputs in both send and
receive directions. The outputs are all capable of sinking
24mA and sourcing up to 15mA, producing very good capacitive
drive characteristics. The device features a chip enable
(CE) input for easy cascading and a send/Receive (S/R) input
for direction control. All data inputs have hysteresis built
into minimize AC noise effects.Refer Appendix for pin dia-

gram.

3.5 7418138

FEATURES
* Demultiplexing capability
* Multiple input enable for easy expénsion
* Ideal for memory chip select decoding

* Direct replacement for Intel 3205

26



DESCRIPTION

The 138 decoder accepts three binary weighted inputs
(AgrA1,Ay) and when enabled, provides eight mutually exclu—
sive, active LOW outputs (0 - 7). The device features three
enable inputs ; two active LOW (EP;, E,) and one active HIGH
(E3). Every output will be HIGH unless E; and E, are LOW and
E3 is HIGH. This multiple enable function allows easy paral-
lel expansion of the device to a 1-of-32 (5 lines to 32

lines) decoder with just four 138S and one inverter.

The device can be used as an eight 0/P demultiplexer
by using one of the active LOW Enable inputs as the Data
input and remaining Enable inputs as strobes.Enable inputs
not used must be permenantly tied to their appropriate active

HIGH or active LOW state.



3.5 741.8373

FEATURES
* 8 bit transport latch - 373
* 8 bit positive edge triggered register - 374
* 3 state output buffers

* common 3 state output Enable

*

Independent register and 3 state buffer operation.

DESCRIPTION

The 373 is an octal transport latch coupled to eight 3
state output buffers. The two sections of the device are
controlled independently by Latch Enable (LE) and output

Enable (OE) control gates.

3.7 Block Diagram of the Power Supply

The power supply to the microcontroller system for
programmable timer is as shown in Fig 3.1. The AC current in

the mains is 230v/5A. This is then converted to 12v using a

2.8



fullwave bridge rectifier. This is then passed through ca-
pacitors to cut down the ripples. The voltage with very less
ripple factor is then passed through a voltage regulator
IC7805 to reduce the O/P to regulated value of 5v which is

given as Vcc to all the components.'

2]
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CHAPTER 1V

BLOCK DIAGRAM AND OPERATION OF THE PROGRAMMABLE TIMER

4.1 Block Diagram

The block diagfam of the timer is as shown in fig 4.1
The block diagram of the timer can be mainly divided into two

section namely.

1. RAM, EPROM, RTC interconnected by address, data and

control bus.

2. Display section consisting of decoder, keyboard and

seven segment LED display unit.

4.2 RTC & MEMORY UNIT

The RAM, EPROM, RTC are interconnected by address,

date, control bus. The functions of these are as follows.



i. Address bus : it is a unidirectional bus consisting
of sixteen lines namely A, to A;g. The microcontroller uses
the address bus to identify a peripheral or a memory loca-

tion

ii. Data bus : it is a bidirectional bus. Microcon-

troller uses the data bus to transfer data.
iii. Control bus : The control bus is comprised of
various single lines that carry synchronization signals. The

microcontroller uses such lines to provide timing signals.

4.3 KEYBOARD AND DISPLAY UNIT

From the port of 8031, 3 lines are connected to the 3
x 8 decoder the o/p of which is connected to the keyboard and
display unit. A retrace line is taken from the keyboard and

connected back to port of 8031 as input line.

31



The scan code generated by microcontroller keeps
hanging for every millisecond and if a particular key.is
ressed it is sensed through the retrace line and the partic-—
lar scancode generated at the time is the valid one. Now
isplay data is changed accordingly and this is displayed in
he display unit for (eg) if increment key 1is pressed then
he display value is incremented and this value is displayed

n the display unit.

.4 Operation

The operation of the programmable timer is mainly con-—
rolled through four keys namely.
1. Sub menu key

2. increment key

w

Toggle/ Accept key
4. Mode changing key
The various modes provided through the software is as

‘0ollows



1. Time setting mode

2. Alarm setting mode

3. Alarm deleting mode
4. Holiday setting mode
5. Holiday deleting mode
6. Reset mode

7. Day setting mode

8. Display mode

The functions of the keys are as follows.

4.5 Submenu kev :

This is used for setting particular year, month, date,
hours, minutes, day, etc., to a particular value after a

particular mode is selected.

4.6 Increment key :

This key 1s used for incrementing the year, month,

date, to the required value. For example if we want to set



the date to 15th, we must press the increment key 15 times so
that it changes from 00 to 15 in steps of one. i.e incre-

ment key increments the value of contents in steps of one.

4.7 Toggle / Accept kev

In the normal display mode, the calendar is displayed
in the seven segment display. This key is used for toggling
between the time & calendar display mode. Thus if the dis-
play is in calender mode if we use pressithe toggle key the
mode changed time display mode of vice versa. 1In all other
modes it is used as accept key. The function of key is that,
if we want to set the different values of alarm time, the
micro controller will accept the data, only when the accept
key is pressed. Otherwise the value is not accepted. Thus

this prevents from accidental changing of the time.

4.8 Mode changing kev

This key 1is used for changing the mode from one to

another. The function of different modes being as follows.
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4.8.1 Time Setting Mode : -

In this mode the display of the seven 7-segment LED's

is as shown in fig 4.2 A.

In this mode, first in the display 'year' appears in
the 3 seven segment LED and 'TS' in the next 7 segment
LED's. We have to set the year to say '95' by incrementing

the increment key '95' from 00 to 95.

After the submenu key pressed to next value. i.e month
i.e./ it display ‘mon' in the first 3 seven segment LED
display then it is set to the desired value using increment
and finally the accept key is pressed to accept the foll
cycle is obtained the data as shown in-Fig 4.2 B when we
press the submenu key. Thus these values are set using the

increment & accept key.
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4.8.2 Alarm setting mode :

The alarm setting mode is used to set the‘time and
duration for which the bell has to ring. In ﬁhis mode the
display of the seven - seven ségment LED's is as shown in
Fig 4.3 A first the hour is displayed. The no of setting is
indicated as ‘00! at starting . Since we haven't.input any
time & duration before. 1Initially the data is at 0'. Now we

set the pressing the increment key.

Next Month & duration is set in the similar way. Thus
following cycle is followed as shown in Fig.4.3 B Now the
no. of setting indicate the value of ‘01'. Thus this proce-
dure is followed for all the time input & the time setting
values indicates the value of no. of inputs given. Thus in
this mode, time at which the bell should ring &.duratiOn is

belling is given.
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4.8.3 Alarm deleting mode

This mode is used for deleting an alarm set value if
we don't need that particular value. The display is as shown
in Fig.4.4 In the first seven - segment (LED), the letter
‘D' appears to indicate it as delete mode here each time &
duration can be seen by ﬁhe incrementing key the in crement
key & we can delete the unwanted value by pressing the delete

key (accept key).

4.8.4 Holidav Setting Mode

This mode is used for turning the Alarm off on the
holidays. Thus the holiday date & month is given i/p & the
microcontroller turns off alarm for these days. The first
three display the ‘mon' for month & no of setting is zero &
we havé to indicate the month, say march by 03 in the data
incrementing the increment. Then submenu key is pressed to

follow the cycle as shown in Fig.4.5.



4.8.5 Hoilday Deleting Mode

This mode 1is used " for deleting the holiday i/p
given.This mode is useful since the date on which holiday
occurs changes for each year. The display will be as shown

in Fig4.6.

4.8.6 Reset Mode :

This mode is used for deleting all the setting given
including time setting, alarm setting & holiday setting and

bringing it to the original condition.

This display in this mode will be as shown in the

Fig.4.7 A

In this mode , the word ‘PASS' appears on the display
to indicate that pass word is needed resetting the timer. If
we press the accept key, when the data is ‘99' then the timer

is reset. The Display will be now as shown in the Fig.4.7B
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4.8.7 DAY SETTING MODE

This mode allows the user have to turn the alarm set-
ting ON or OFF for that pafticular day. For (eg) if we want
to turn the alarm ‘off' on the Sunday or leave days, this
mode comes in handy. The display will be as shown in the

Fig.4.8A

The first three seven segment LED's indicate the day.
The last two seven segment LED's indicate whether the alarm
setting is ON or OFF. The increment key is used for toggling
between ON or OFF. The following cycle followed.as shown in
Fig4.8B is followed when we press the submenu key. Finally

to accept the setting we press the accept key.
4.8.8 DISPLAY MODE

This mode essentially consists of two mode namely time

display & calendar display mode
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In time display mode ,the display of 7 - segment LED is
s shown in Fig 4.9A. The first three segments display the
lay of week say sun (for Sunday) the next two indicate the
our & the next two seven seg. LED's the minutes. Thus this
ode display the current time affer the real time clock is

ynchronized using the time setting mode.

alendar Display Mode

The calendar display mode is used for displaying the
urrent Date/mon/year. After the RTC is synchronized using
he time setting mode. The toggle/accept key is used for

hanging the mode from calender to time display or vice versa

In this mode display will be shown in Fig4.9B here the
&3 indicates the current date. The fourth & fifth the month

nd the last two the year.
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TIME SETTING' MODE "

- YEAR_MONTH TIME QET

(ETC) @
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L— DAY4— MIN"“J

. (b)
Fig4.2

ALARM SETTING MODE .

HOUR ©R) MIN (0R) NQ_ oF

DURATION @ SETTING
HOUR—— MIN—
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Fig 4.3&)
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DATA
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HOLIDAY SETTING MODE -
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DAY SETTING MODE :-

ON/eFF
DAY "
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DISPLAY MODE -

TIME DISPLAY MODE

DAY HOUR N
(b

CALENDAR DISPLAY MpDE

DATE MENTH VEAR
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CHAPTER V

FABRICATION

5.1 INTERFACING MEMORY WITH 8031

vThe ports P, and P, gives the address of .the memory.
The port po constitutes addreés & data 1line. The address
lines are latched with Arithmetic Latch enable signal (ALE).
This signal is given to IC 74LS 373 as shown in Fig 5.1. The
Data lines are pulled with the help of 10k resistance. The
O/P of 74LS373 is connected with Déta bus of 27256 and 6264
(RAM). The memoryvinterfacing is done as shown in Fig 5.2.
The address lines Ag Ay, of 8031 is connected with RAM as
such A,4, Aqy ié left free & A1 is used for selecting the

RAM



5.2 INTERFACING 6242 REAL_ TIME CLOCK (RTCf

RTC has got 4 bit data bus and a four bit address bus.
By = A3 & Dy — D3 of 8031 is connected with 6242 and ALE & RD
is properly interfaced. The chip select signal is obtained

from A14'

5.3 INTERFACING DISPLAY WITH 8031

8 lines namely 1 to 8 of 8031 are taken and given as
input to the octai transreciever (i.e. 74LS245). From one
output (here pin 18) of 74LS 245 is connected to the segment
‘a' of all the seven segment LED DISPLAY . Similar procedure
is fo;lowed for interfacing other segments with the O/P of
the 74LS245. ©Pin 9,10,11 of 8031 is given as input to‘the
74LSL145 so that any one of the seven segment LED's can be

selected at any particular time



5.4 INTERFACING KEYBOARD WITH 8031

Lines 9,10,11 of 8031 are given as inputs to the decod-
er 741S138 and the output of the decoder is directly connect-—
ed with keyboard. From the keyboard a Retrace line is taken

and given back as input to 8031.
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CHAPTER VI

SOFTWARE

.1 ATLGORITHM

1. Set the time, thus synchronizing the RTC with cur-
ent year, month, date, hour, minute, day.

2. get the multiple inputs for which the alarm is to
ing

3. set the timer off on holidays by getting the date &

onth of the holiday.

4. set the timer ON or OFF for each particular day of
he week.

5. delete the unnecessary alarm and holiday in puts.

6. make the timer to operate in the time display mode.

7. check whether today is a holiday, if so exit from
he system else go to next step

8. check whether the particular day of the week is set

f so go to step 9 else exit from the system.

L



9. check whether if any of the alarm input is equal to
the RTC value.

i0. if it is not equal then to back to step 9

11. if it is equal then send signal through relay
trigger the bell.

12. check whether if it is the last input, if so exit

from the system else go to step 9.
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- ; ADDRESS
RTC

; CONSTAN
TMOD_VAL
TENT_VAL

RO#
Ris%
R2¥
R3%
R4%
R5%
R6F
R7%

FUN1
FUN2
FUN3
FUN4
FLING
FUN&
FLUN7

HOU_BUFF
MIN_EUFF
DU_BUFF

TEMF_HOU
TEMF_MIN
TEMP_DUR

HOU_RUFFX
MIN_RUFFX

TEMF_HOUX
TEMP_ MINX

FLEO
FL.E
FLE
FLE
FLIE
FLES
FilLké

LR =R N I o

FLTEST
FLTESTL

FLING
FLENT

FL.DO
FILLLER

FLET
FLILLERX

't DR OADED

T8
UE
UE

EQU
EQu
EQU
eau
EQU
EQU
EQU
EGU

EQU

EQU
gay

OOH
O1H
Q2H
QO3H
O4H
O5H
Q6H
QO7H

EQU
6y
EQU
EQU
EQU
EQU
EQU

=eu
EQU
EQuy
EQU
EQu
EQU
EQU

EQU
Eau

Ecd
£eu

EQU
EQy

EQU
=au

EOU

8000H

QO010101R

OF AFFH

10H

FUN1+1
FUNZ+1
FUNZE+1
FUN4+1
FUNS+1
FUN&+1

gau
EQU
EQu

EGU
26U
EQU

EQu

: Address of Real Time Clo

FUN7+1
HOU BUFF+1
MIN_RUFF+1

DU_EUFF+1
TEMF_HOU+1
TEMF_MIN+1

TEMP_DUR+1

: TIMER 1 initialize code
1 ims interrupt count val:

EQu HOU_BUFFX+1

EQU MIN_BUFFX+1
EQU TEMF_HOUX+1

28H. 0
FLEO+]
FLEL+1
FLEZ2+1
FLEZ+1
FLE4+]
FLES+1

FLEGH1
FILTEST+1

FLTEST1+1
FLINC+1

FLENT+1
FLLDO+1

FLLER+1
FlLk7+1

FLLERX+1



FLWDS EQU FLBEC+1

FLSET_WE_DAY EQU 29H
DISF EQU  30H

CHAR?Z EQU DISF+2

CHARS EQU CHARZ+2
CHAR4 EQU CHARI+2
DISP_FTR EQU DISF+0AH
RUFFER EQU DISF_FTR+1
BUFFER_FTR EQU BUFFER+S
SECSRT EQU 45H

MINRT EQU SECSRT+2
HRSRT EQU MINRT+2
DATERT EQU HRBRT+2
MONTRT EQu DATERT+2
YEARRT EQU MONTRT+2

WD EQU YEARRT+2
DURATION_ RUFFER EQU S5H
TEMPR EQU S6H
KEY_DEL EQU E7H
NUMB_KEYS EQU O8H

MAX_TIME EQU 44

MAX_MON EQU &0
KEY_DEL_VALUE  EQU 50

MINS EQU 4000H

HOURS EQU MINS+1

MONTH EQU HOURS +1

DAY X EQU MONTH+1

YEARX EQU DAY X +1

DURX EQU YEARX+1

EMINS EQU DURX+1

EHOURS EQU EMINS+1
BMONTH EQU EHOURS+1
EDAYX EQU EMONTH-+1
BEYEARX EQU EDAYX+1

EDURX EQU RYEARX+1
ST_TIME_RUFF EQU 4050H
SORT_COUNT EQU 4025H
SORT_COUNT 1 EQU SORT_COUNT+1
DEL_DATA EQU SORT_COUNT1+1
S0RT_COUNTA EQU DEL_DATA+1

3T _TIME_BUFFX EQU 4350H
SORT_COUNTX EQU 40T0H
S0RT_COUNTX 1 EQU SORT_COUNTX+1

EL_DATAX EQU SORT COUNTY1+1



STORE_WEEK

ORG

JMP

1% External

ORG
RETI

¥ Internal

ORG
RETI

ORG
RETI

ORG
JMF

ORG
RETI

THMR1_ISR:

START:

FLISH

FUSH

CLR
MOV
MOV
SETR
CALL
FarF
O
SETR
RETI

MOV
CL.R
SETE
Mawv
MOV
MOV
MOV
SETR
CALL
CALL
CALL
CALL.
CALL
CALL
CAL.L
Mav
MOV
MOV
SETR

e DURATIDN_BU?FER1+1

OO0O0OH

START

interrupt—0 %

OO0O3H

interrupt-0 *®

QOORH

OO13EH

001EH
TMR1_ISR

QO23H

o

DFL
DFH

TIMER — 1 service routine

Faor later modification

TR1 5 Reload the Timerl

TLL,HLOW (TCNT_VALUE)
THL1,#HIGH (TONT_VALUE)
TR1

KDI

DFH

DFL

EA

aF , #65H

EA

EA

I, #100010008

THMOD , #THMOD_VALUE
TLLLHLOW (TCNT_ _MVALUE)

TH1,#HIGH (TCNT_VALUE)
EA

CLFL

SEFL

INT_FUC

LOAD_SORT _COUNT1
LOAD_SORT _COUNTX1
DUR_WATLT
L_SORT_C_A

R, HOFFH

R, #NUME_KEYS

R, #08

TR

;CLEARS ALL KEY FLAGS



SJIMF

L_SORT_C_A:
MOV
MOVX
MOV
MOVX
RET

DUR_WAIT:
MOV
MOV
MOV X
RET

INT_FUC:
MOV
MOV
INC
MOV
INC
MOV
ING
MOV
INC
MOV
RET

SEFL:

SETH
SETR
SETER
SETER
SETR
SETR
SETR
RET

FUTT:
MOy
MOV
MOVX
MoV
RET
FUTTH:
MOV
MOV
MOVX
MOV
RET

FUTTM:
MOV
MoV
MOV X

X8TART

DFTR, #SORT_COUNT
A,@DPTR

DFTR, #S0RT_COUNTA
@DFTR, A :

DFTR, #DURATION_RUFFER1
A, #65
@DFTR,A

RO, #FUN1
@RO,H06
RO
BRO,H#03
RO
@RO , HOO
RO
BRO, H#02
RO
@RO , #00

FLTEST1
FLKO
FLE1
FlLLKR
FLEX
FLEAS

-
SIS

RO, #RUFFER
DFTR, #BMINS
A, @BDFTR
@RO, A

RO, #BUFFER+1
DFTR, #BMINS+1
A, @DPTR

@ro , A

RO, #HBUFFER+2
DFTR, #BMINS+2
O @DFTR

; LOAD SORT COUNT

;:DURATION WAIT &5 SECONDS

s NUMBER OF FUNCTIONS



FUTTD:

MoV RO, #BUFFER+X

MOV DFTR,, #EMINS+X

MOVX AL, @DFTR

MoV @RO,A

RET '
KDI: s KEYROARD AND DISFLAY UFDATION

CaLl. DISFP_RLK

DEC R1

caLL FEY_SCAN

CALL SELECT _DIGIT

CALL DISF _DIGIT

INC Ri

DINZ R1,DIGF11

Moy R1,#07
DIGSF11: :DISFLAYS REAL TIME CLOCK

MoV DRFTR,#RTC+15

MoV AL HOOOOD100R

MOVX @DFTR,A
SLAVE:

CJINE ILHOB, TIMEX ]

MOV DFTR,#RTC+13

+10V AL HOOO0O00D00R

MOVX @DPTR,A

MOV R7 , #ODH

Mav DFTR,#RTC+13

MoV ALHOOOOO00IR

MOVX @DrFTR, A

Moy DFTR #RTC+13

MOV X A,@DFTR

JR ACC. 1 ,8LAVE

MoV RO, HBECEBRT

MOV DPTR,#RTC
RFT: MOVX A,@DFTR

ARL A, HOFH

MOY BRO,A

INC RO

INC DFTR

DINZ R7 ;RFT

MOV DFTR,BRTC+13

MOV B, HOOOD0OO0OR

MOVX @DFTR, A

CALL CHE_TIME_CODE

JE FLDURILOADED , DAYAX
JUG:

CaLL. TIMEX



- ....—.——....-....—.—.._....._...._...........-__-—..-—_—..._-—_-.-...—.._.._._....__.._.__...._._..-..._...—....—_-...__..—._..

CaLL
JNER
JNE
CLER
JMF
COWs
JR
SETER
DAYAX2:
MOV
MOVX
JZ
DEC
MOVX
MoV
MOV
JZ
CLR
DEC
MOV
JMF
JUGt

SETR
JHF

DAYAX1:
MoV
MOVX
CLR
JMF

MoV
MOV
JERE
SETER
RET
LRCC:

CLR
RET

SELECT DIGIT:
MOV
MOV
MOV
MLUIL
JME

SEL_DIG:
LJMP
L. JIME
L. JHMF
LIMP
LIMP
LIMP
LJMF
LIMF

CHK_SEC
FLLSEC, COW
FLE7 ,JUG
FlLE7
DAYAX 2

FLE7 . JUG
FLE7

DFTR, #DURATION_RUFFER1
A,E@DPTR

DAYAX1

A

@DFTR, A

RO, #DURATION_RUFFER

A, @RO

JUB1

vy
A

A
@RO, A
JUG

FI.3

JUG

A, HoS
@DFTR, A
FLDURLDADED
JUG

RO, #SECSRT
A, @RO
ACC. 0, LRCC
FLSEC

FLLSEC

DFTR,#SEL _DIG
B, #0%

AR

AR

@A+DPTR

DISF&
DISPS
DISF4
DISFE
DISF2
DISF1
DISFO
DISF7

:DIGIT TQ BE ACTIVATED

5y



DISFO:

DISF1:

DISPZ:

DISP3E:

DIGF4:

o
-t
5
e
&

DISPFL:

DIGH

[
~
s

DISF DIG

DISF_RLK

CLR
CLR
CLR
RET

SETER
CLK
CLR
RET

CLR
SETER
CLR
RET

SETR
SETR
CLR
RET

CLR
CLR
SETR
RET

SETE
CLLR
SETR
RET

CLR
SETR
SETR
RET

SETH
SETH
SETR
RET

IT:

Hay
MOV
ADD
MOy
MOV
MOV
FET

MoV
MOV
RET

FZ.0
3.1

F3.2

FZ.0
F 5. 1

ey
e

F3.0
F3.1

sy
-t L

F3.0
FI.1

P2

Fr.0
FI.1

e
LWL

F3.0
FI.1

Ol
RS

FE.O
;3.1

D
o L

FZ.0
F3. 1

PE.E

AR

RO, H#DISF
A, RO
RO A

A, @RO
F1.A

A, #ELANK_CODE
F1,A
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FEY_ _SCAN: tKEY ROARD SENCING WITH DEROUNCE

JNER FLTEST1,TEST3
JNER FLTEST , TESBT
MoV AR2
CINE AR1$¥,TESTS
TEST:
JE F3.4,TEST1
JMF LOCATE
TEST1:
CLK FLTEST
JMP TESTA4
TESTX:
MOV RO, #EEY_DEL
DEC @Ro
CJINE RO, #00,TESTS
MoV @RO, #EEY_DEL_VALUE .
SETE FLTEST1
TEST4:
RET
LOCATE:
CFL. FLTEST
JNR FLTEST,TEST?
CLR FLTEST1
Mav 2,R1
JMF TEST4
TESTZ2:
SETR FLTESTI
MoV DFTR, #CONTROL.
MOV K, $03H
MoV A,R1
MUL. AH
JMF @A+DRTR

:FROCFDURE FOR FINDINb CODE MATCH IN BUFFER & LOADS THE DURATIDN

CHE_TIME_CODE:

FLISH =
FLISH e
JE FLDURLOADED (RTYYY
MOV DFTR,,#SORT_COUNTA
MOV X AL, BDFTR
JZ CTCE
MoV RS . A
s CTCL:
DEC RS
CALLL ADDR_CALC
MOVX AL @DFTR
MOV R&6,A
Mav FO , $#HRSRT
MOV £, 8RO
ANL. A, HOFH
MOV BR,A
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INC RO
MOV A, RO
ANL AL, HOFH
SWAP A
ORL ALE
CJINE A,R6E,CTC2
INC DFTR
MOV X A,EDFTR
MOV Ré, A
MOV RO, #MINRT
MOV A, BRO
ANL A, HOFH
MOV E,A
INC RO
MOV A, BRO
ANL. A, HOFH
SWAF A
ORL A,B
CJINE A,R6E,CTCR
INC DPTR
MOVX A @DFTR
MOV RO, #DURATION_BUFFER
MOy @RO, A
: JIMP CHE_DAY_DATE
SETEH FLDURLDADED
RTYYY:
FOP &
FOF 5
RET
CTC2:
INC RS
DJINZ RS, CTCS
CALL L_SORT_C_A
FOF &
FOF 5
RET
CTCS:
MOV A, RS
MOV DFPTR, #80RT _COUNTA
MOVX @DETR, A
FOR 5
FOE 5
RET

B erme v s b s s b omas S St s e Srets svant S e

: COMFARES W AND ©

CHE_DAY_DATE:

MOV DFTR, #STORE _WEEH
MOV X A, @DFTR

MOV Ré B

CAl.L ABCD

ANL AL, Rb

Jz CHE_NEXT

; CHECE

; CHECK
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FOP
FOF

RET

ABCD:
MoV
MoV
MOV
MoV
MUL
JMP

FIND_EGUAL.:
LJIMF
LJIMP
LJMF
LIMF
LampP
LIMP
LJIMF
LJIMP

Si:
MOV
RET

M1:
MoV
RET

AT1:
MOV
RET

Wiz
MOy
RET

His
MOV
RET

MOV
RET

XAl
MoV
RET

e
S35

RET

CHE_NEXT:
MOV
MOVX
Iz
MOV

oo

1 CHECHK

DFTR,#FIND_EQUAL
RO, #WD

A, BRO

B, #03

AR

@A+DP TR

S1
M1
ATl
Wi
H1
F1i
XAl
833 : BAFE

A, HOO00O0001R

AL HOOO00010R

A, H000001 00K

A, HO0001000R

AL HO0010000K

F, 001000000R

AL, 01000000R

DFTR, #S0RT_COUNTX
A, @DFTR

CNZ1

RS, A
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CNis

.!OAD DISFLAY FROM RTC DEFENDING UFON THE FLLAG INFUT

R e e et s ot 1 ste e e e s e arse s 4720 11 s e e 200 s b e s v s L T T pup—
q

TIMEX:

RTTO:

DEC
CALL
MOVX
MOV
MoV
MOV
ANL
MoV
INC
MOV
ANL
SWaAF
ORL
CJINE
INC
MOVX
Mav
MOovV
MOV
ANL
Mav
INC
MoV
ANL.
SWAP
ORL
CINE

FOF
FOF

RET

INC
DJINZ

JNE

CALL
cAal.L
CALL
CALL
RET

CALL
CALL
CALL
RET

RS
ADDR_CALCY
A, @DFTR
R&,A

RO, #MONTRT
A, @RO

A, HOFH

E,A

RO

A, @RO

A, HOFH

A

A,R
A,R&E,CNY
DPTR

A, @BDFTR
Ré , A

RO, #DATERT
A, @RO

A, HOFH

E,A

RO

A, @RO

A, #HOFH

A
AL R
A,R6%,CN1L

oo

RE
RS, CN2

RTYYY

FLE&,RTTO

LOAD_RSEC
LOAD_RMIN
LOAD_RHOU
LOAD_RWEEK

LOAD_RYEAR
LOAD_RMON
LOAD_RDATE

1 CHECKA\

: CHECKA
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; VARIOUS FUNCTIONS TO DISPLAY CALENDER

LOAD_RSEC:
MoV RO, #8BECSRT
MoV A,BRO
MoV RO, #CHARS+1
JR ACC.O,LRC
MOV GRO , #BLANK _CODE
RET
ILRC:
MOV GRO, #DASH_CODE
RET
LOAD_RMIN:
MOV DPTR,#DISFL_TBL
MoV RO, #MINRT
MoV A, 8RO
MOvC A,EBA+DFTR
mMav RO, #DISF
MOV @RO,A
MOV ROLHMINRT+1
MOV A, 8RO
Move ¢ A, BA+DFTR
MOV RO, #DISP+1
MOV @RO , A
RET
LOAD_RHOU:
MoV DPTR,#DISFL_TEL
MOV RO, #HRSRT
MOV A, BRO
MovC A, BA+DPTR
MOV RO, #CHAR?
MoV @GRO,A
MoV RO, #HRSRT+1
MOV A, BRO
MoveC A, 8A+DFTR
MoV RO, #CHARZ+1
MOV @rRO,.A
RET
L.OAD_ RWEEK:
MOV DFTR , HUWEEKIMF
MOV RO, #WD
MOV A, @RO
MOV B, #07
MUL. AR
JMFE @A+DFPTR
WEEK IMP
L. JMF WEERKD
LJIMF WEEK 1
LadMF WEERZ
LLJMP WEEK
LIMP WEEK 4
LJIMF WEEKS

LJIMF WEEKA&



WEEKO:

WEEK1:

WEEKZ2:

WEEKS:

WEEK 4:

WEEKS:

WEEK &6

MOV
MoV
ING
MoV
INC
MOV
RET

MoV

MoV
INC
MoV
INC
MOV
RET

Mav
MoV
INC
MOV
INC
MOV
RET

MoV
MoV
INC
MOV
INC
MoV
RET

MoV
MOV
INE
MOV
INC
MOV
RET

MOV
MOV
INC
MOov
ING
Moy
RET

MOV
MOV
INC

RO, #CHARS
@RO, #N__CODE
RO

@RO, #U_CODE
RQ

@RO, #S_CODE

RO, #CHARS
@RO, #N_CODE
RO

@RO, #0_CODE
RO

@RO , #M_CODE

RO, #CHARS
@RO, #E_CODE
RO

@RO, #U_CODE
RO

@RO, #T_CODE

RO, #CHART
@RO , #D_CODE
RO

@RO, #E_CODE
RO

@RO, #W_CODE

RO, #CHART
@RO, #R_CODE
RO

@RO , #H_CODE
RO

@RO, #T_CODE

RO, #CHAR®
GRO,#I_CODE
RO

@RO, #R_CODE
RO

@RO, #F_CODE

RO, #CHARS
8RO, #T_CODE
RO
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MOV @RO, #A_CODE

INC RO
MoV @RO,#S_CODE
RET

LOAD_RYEAR:
MoV DFTR,#DISFL._TEL
MOV RO, #YEARRT
MOy A, B8RO
MOovC A, BA+DPTR
MoV RO,#DIGPF
MOV @RO LA
MoV ROHYEARRT+1
MOV A, B8RO
MOve AL, BA+DFTR
Mav RO, #DISF+1
MOV GROLA
RET

LOAD_RMON:
may DFTR,#DISFL_TRL
MOV RO, #MONTRT
Moy AL, ERO
MOVC AL, BA+DPTR
MoV RO, #CHARZ2
MOV @RO,A
May RO, #MONTRT+1
Moy A, RO
mMove A, BA+DPTR
MoV RO, #CHARZ2+1
MoV GRO, A
RET

LOAD_RDATE:
MOV DFTR,,H#DISPL_TEL
MoV RO #DATERT
MOV A, @RO
MovVC A,EA+DFTR
MoV RO, HOHARSE
MOy eRO A
FMow RO, #DATERT+1
MOV A, ERO
Move A, @A+DFTR
MOV RO, #CHARZ+1
MOV GRO LA
RET

CLFL
CLR FLLINC
CLR FLENT
CLR FLDO
CLR FLIS
CLR FLE®&
CLR FLTEST
CLR FLDURL.OADED
CLR FLWDS

RET o2



:TRANaFERS THE CONTROL TO THE REQUIRED ROUTINE

CONTROL =
LJIMP SFEO
LJIMF SFE1
LaMF SFE2
LJmpP SFK3
LLJIMF SFK4
LIMP SFES
LJIMF SFk&
SFEZ:
MOV R7 . #00
CLR FLTEST
SETR FLDO
DJINZ RE, T2
MOV R3,#08
T2:
JMF TEST4S
SFER:
MOV R7 ,#01H
CLR FLTEST
GETHR FiL DO
SETR FLES
JMF TESTA4
H JMF XSTART
SFi4:
MoV R7 ,#02H
CLR FLLTEST
SETR FLDO
SETHR FLINC
JMFP TEST4
H JMF XSTART
SFES:
MOV R7  #03H
CLR FLLTEST
SETR FLDO
SETR FLENT
JIMP TEST4
H JME XSTART
SFEO:
MOV R7 , #04H
JMF TESTH
SJIMF ¥
SFE L
MOV R7 . #05H
JME TESTS
SIMF ¥
SFESL:
MOV R7 ,#06H
JME TEST4S

SJIMF ¥



SFKE7:

MOV R7 , #07H
JMP TEST4
SaMF +

.REGISTER R3 CONTAINS THE MODE AND REGISTER R4 CONTAINS SUBMODE
fR3 I8 CONTROLLED BY KEY 1 (MAXI FUNCTION OF 7)
,R4 IS CONTROLLED BY KEY 2 (MAXI FUNCTION OF 7)

TINX:
MoV DFTR,#CNTMAIN
MOV B, #03H
MOV ALRI
MU AR
JMF GA+DFTR
CNTMAIN:
LJIMP RUN
LJIMP CON7
LJIMP CONG&
LJMP CONS
LJImMpP CON4g
LJIMF CONZ
LJIMP CONZ
LIMP CON1
LJIMF RUN
RUN:
MOV R7 , #0
JNE FLES , RUNIL
CrL FLES
RUNL:
CLR FLDO
CLR FLES
JMP X
CON1L:
Mav RO, #CHARZ
MoV @RO, #S_CODE
INC RO
MOV @RO,H#T_CODE
JMF SURCNT
LLOFUNL:
MOV RO, #FLIN1
MoV AL, B8RO
MOV R4 .,.A
RET
SURCNT «
CALL LOFUNT
MOV DFTR, #8UERCO0OL
MoV B, #O3H
MOV A,R4
MUIL. AR
JMP G@A+DPTR



SURCOOL.:

SUCONG:

SUCONOD:

sUCO1L:

SUCOX:

SUCO:

SAFUNL:

LOADY «

LIMP
LJIMP
LIMP
LJIMF
LJIMF
LJIMP
LJIMF

CLR
JMF

MOV
MoV
INC
MOV
INC
MoV
MOV
CALL
JNR
CALL
CALL

JNE
DJINZ
MOV

CaLl
CalL
CLR
CLR
JMF

CLR
CLR
CLR
JME

MOy
mav
MoV
RET

mov
MOVX
MoV
ANL
MOV
MOVX
MoV
SWAF
ANL
INC
MOVX
RET

SLUCONS
SUCONS
SUCONg
SUCONZ
SUCON2

- SUCON1

SUCONO

FLDO
X

RO #CHARS
@RO, #R_CODE
RO
GRO,#E_CODE
RO
@RO,#Y_CODE
DFTR, #BYEARX
DOG
FLINC,SUCO1
YEAR

DOG

FLENT,SUCO
K4, SUCOX
R4, #0&

LOADY
SAFUNL
FLINC
FLENT
SURCNT

FLDO
FLINC
FLENT
X

RO, HFUNT
A, R4
@RO , A

DFTR, #EYEARX
A,@DFTR

E,A

A, $OFH

DFTR, #RTC+10
@DFTR, A

AR

A

A, HOFH

DFTR

@DFTR,A
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DDG:

SUCONTL :

suUC11:

SUC1X:

SUC1:

LOADMO:

SUCONZ:

MOVX
MOV
MoV
CALL
RET

MOV
MoV
INC
MOV
INC
Mav
MOV
CALL
JNER
CALL
CALL

JNR
DJINZ
Moy

CALL
CAalLL
CLR
CLR
JMP

CLR
CLR
CLR
JMP

Mov
MOVX
MOV
ANL
May
MOVX
Mav
SWAF
ANL
INC
MOVX
RET

May
MoV
INC
MOV
INC
Moy
MOy
CAaLL
JNR
CALL
cAaLL

A,EDPTR
RO, #BUFFER
@RO, A

FILL _NUM

RO, #CHARS
@RO , #N_CODE
RO .
@RO, #0_CODE
RO

@RO , #M_CODE
DPTR, #EBMONTH
DOG
FLINC,SUC11
MON

DOG

FLENT,SUC1
R4 ,SUC1X
R4, #06

L.OADMO
SAFUN1
FLINC
FLENT
SURCNT

FLDO
FLINC
FLENT
X

DFTR, #BMONTH
A,E@DFTR

B,A

A, HOFH
DFTR, #RTC+8
@DPTR, A

AR

A

A, #OFH

DFTR
E@DFTR, A

RO, #CHARS
@RO, #T_CODE
RO

@RO, #A_CODE
RO

@RO, #D_CODE
DF TR, #EDAYX
DOG
FLINC,SUC21
DAY

DOG
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SUC2X:

SUC2:

LOADD:

SUCONZ:

SUCE1:

SUCTEX:

SUCE:

JNER
DJINZ
MOV

CALL
CALL
CLR
CLR
\.’IMF‘

CLR
CLR
CLR
JMP

MOV
MOVX
Moy
ANL
MOV
MOVX
Moy
SWAP
ANL
INC
MOVX
RET

MoV
MOV
INC
MoV
INC
MOV
MoV
CALL
JNR
CaLL
CALL

JNE
DJINZ
MOV

CALL
CALL
CLR
CLR
JMP

CLR
CLR
CLR
JMFE

FLENT,SUC?
R4, SUC2X
R4, #06

LOADD
SAFUN1
FLINC
FLENT
SURCNT

FLDO
FLINC
FLENT
X

DFTR , #EDAYX
A, @DPTR
B,A

A, HOFH
DFTR, #RTC+6
@DFPTR, A
AR

A

A, HOFH
DPTR
@DFTR, A

RO y#CHARS
E@RO,#4_CODE
RO

@RO, #0_CODE
RO
@RO,#H_CODE

DFTR , #EBHOURS

DOG
FLINC,SUCE1
HOU
DOG

FLENT,SUCH
R4, SUCTX
R4, #06

LOADH
SAFUNL
FLINC
FLENT
SURCNT

FLDOD
FLINC
FLENT
X
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LOADH:

SUCONS

SUC41:»

SUC4X:

sSUC4:

LOADMI :

SUCONS:

MOV
MOVX
MoV
ANL
MOV
MOVX
MoV
SUAP
ANL
ING
MOVX
RET

Mav
MOV
INEC
mov
INC
MoV
Mov
CALL
JNER
CALL
CALL

JNR
DJINZ
MOV

CALL
CALL
CLR
CLR
JMP

CLR
CLR
CLR
JMF

Moy
MOVX
MOV
ANL.
MOV
MOVX
MOV
SWAPR
ANL
INC
MOVX
RET

FUSH
MOV
MOV
MOV

DFTR , #BHOURS
A,EDPTR

E,A

A, HOFH
DFTR,#RTC+4
@DPTR , A

AR

A

A, HOFH

DPTR
@DFTR,A

RO , #CHARS
@RO, #N_CODE
RO
@RO,#1_CODE
RO

@RO, #M_CODE
DFTR , #EMINS
DOG
FLINC,SUC41
MIN

DOG

FLENT, SUC4
R4 ,SUC4X
R4, #06

LOADMI
SAFUNL
FLINC

FLENT
SURCNT

FLDO
FLINC
FLENT
X

DFTR, #BMINS
A,@DPTR

E,.A

A, #OFH
DPTR, #RTC+2
@DFTR,A

ALR

A

A, HOFH

DFTR
@DFTR, A

5

RO, #FUNZ
A, BRO
RS,A
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SUCSX:

BUCSX4:

SUCSX1:

SUCSX3:

SUCEXZ

8

i}

SAFUNS:

L.OADW:

CALL
Mayv
MoV
MoV
Move
MoV
MOV
mMave
INC
MOV

JNR
CALL
DINZ
MoV

CaLL
CLR
CLR
FOF
JMP

JHE
INC
CJINE
Moy

CALL
CLR
CLR
POF
JIMP

CALL
CALL
CLR
CLR
CLR
FOF

JMF

May
Mav
Moy
RET

MOV
ANL.
MOV
MOVX
RET

LOAD_WEEKX:

Moy
MOV
MOy
MUL
JMP

LOAD_WEEKX
ALRS
RO, #DISP

DFTR, #DISFL_TEL

A, @A+DPTR
@RO, A

AL, H00

A, BA+DFTR
RO

@RO, A

FLENT,SUCSX1
LOADW

- R4 ,8UCSX4

R4, #06

SAFUN1
FLENT
FLINC

]

SURCNT

FLINC,SUCSX?
RS

RS, #07,SUCSX
RS, #00

SAFLUNZ
FLENT -
FLINC
5

SURCNT

SAFUNI
SAFUNT
FLDOD
FLENT
FLINC

v}

X

RO, #FUNS
ALRS
@RO, A

A, RE
A, BOFH
DFTR, #RTC+12
@DFTR, A

DFTR , #WEEKJMF
A,RS

B, #03

AR

@A+DFTR
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FIND_CODES:

MIN:

TOT:

HOUJ:

TOT1:

MON 2

MOV
Move
MoV
Mav
RET

FUSH
CLR
MoV
MOVX
INC
Mav
MOV
SURE
JINC
MoV

MOV
MOVX
Moy
CAaL.L
MoV
MoV
MOVX
FOF
RET

FUBH
CLR
Moy
MOVX
INC
MoV
MOV
SURR
JNC
Mav

MoV
MAOVX
MOV
CALL
May
MOV
MOVX
FOF
RET

FLSH
CLR
MoV
MOVX
ING
MoV
MOV

SUERER
JNC
MOV

DPTR,#DISFL_TEL
A,BA+DPTR

RO ,R4%

@RO, A

0o

DFTR, #MINS
A,EDFTR

A

E,A

Ay #59

ALR

TOT

B, #0

A, H
@DFPTR, A
RS,A

EINTIN
DFTR , #BEMINS
A,RS
@DFTR, A

ot

o]

c
DFTR , #HOURS
A, @DPTR

A

B,A

AL H2E

A,R

TOT1

B, #0

AL, R
@DFTR,A

RS, A

EINTIN

DF TR, #BHOURS
AL, RS

@DFTR, A

5

Ou

DF TR, #MONTH
A, @DFTR

A

E,A

A,H1D
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TOTZ2:

DAY:

TOTE:

YEAR:

TOTS:

MOV
MOVX
MOV
CALL
MOV
MOV
MOV X
FOF
RET

FPUSH
CLR
MoV
MOVX
INC
MoV
MoV
SURR
JINEC
MOV

Mav
MOV X
MoV
CALL
Mav
MOV
MOVX
FOF
RET

FUSH
CLR
Moy
MOV X
INC
MOV
MOV
SURR
JNC
MoV

May
MOVX
MOV
CaLl
MOV
MGV
MovXx
FOF

RET

ALB
@DFTR, A
RS, A

BINTIN

DFTR, #EMONTH
A,RS
@DFTR, A

S

am

DF TR, #DAYX
A, @DPTR

A

B,A

A, #31

A, B

TOTS

B,#1

AR
@DPTR, A
RS, A
BINTIN

DF TR, #RDAYX
ARS
@DFTR, A

3

0o

DFTR, #YEARX
A, @DFTR

A

B,A

A, #99

AR

TOT4

B,#1

AL R
@DFTR, A
RS, A

BINTIN

DF TR, BEYEARX
ARS
@DFTR , A

=
)
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DUX:

FUSH 5
CLR »
MOV DFTR , #DURX
MOV X A,BDFTR
ING A ,
MOV E,A
MOV AL H59
SURR AR
JINC TOTS
MOV B, #0
TOTS:
MOV AR
MOV X @DFTR, A
MOV RS, A
CALL BINTIN
MOV DPTR , #BDURX
MOV ALRS
MOVX @DFTR, A
FOP 5
RET
BINTIN:
FUSH R3%
FUSH R4%
MOV RX, #0
MOV R4 , #8H
BINZBCDZ:
CLR c
MOV A,RS
- RLC A
MOV RS, A
MOV A,R3
ADDC A,R3
DA A
MOY RI,A
DENZ R4,RINZBCD2
MOV RS, 3
FOF R4$
FOPF R3$
RET
FILL NUM:
FUSH R3%
PUSH R4%
MOV R4, #DISF
MOV R, #BUFFER
MOV A, HOFH
MOV RO,R3%
ANL A, BRO
CALL FIND_CODES
INC R4
MY RO, R3S
MOV A, @RO
SWAF A
ANL A, HOFH
CALL FIND_CODES
FOF Ra%
FOP R3$

RET



s CONTROL FUNCTION TWO SETS

CONZ:

D _FuUl.L1:

X1X:

LOFUMZ:

SURCNT2:

SURCOMIL2

TUCOMOD:

TLHZE L

MOV
CALL.
MOw
MOV X
CINE
Cati
JTHF

CALL
JNE
JHF

JHMF

Moy
MOV
Moy
RET

Cat.L.
CAal.L.
MOV
MOV
Mav
ML
JHF

LJarME
LJmME
LOMF
LIME

Mav
MOV
INC
FOV
INC
MOV
POV
CAll.
SRR
Cali.
ChALL.

JdME
DJINZ
MoV

R4, #06
SAFUN1L

DFTR, #S0RT_COUNT

A, @DFTR

AL #MAY_TIME,D FULL1

D_FULL
TUCE

DISF_COUNT
FLES, X1X
S50F_START

SURCNTZ

RO, #FUNT
A, @RO
R4, A

DISF_COUNT
LOFUNZ

DFTR, #SURCOOL 2
B, #OZH

AL, R4

AR

@A+DFTR

TUCOMS
TUHCONZ
TUCONT
TUICONG

RO, #OHARSD
@RO, L CODE
RO

@O, #0_CODE
RO

@FO, #H_CODE
DFTR, #EHOURS
noeG

FLING, TUCEL
HOU

DOG

FLENT, TUCT
R4, TUCEX
R4, HOT

1
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TUCIX:

TUCE:

TUCOMIL ;

TUC41:

TUC4X:

TUC4q:

D_FULL:

SAFUNZ:

ALl
CLR
CLR
JMF

CLR
CLR
CLR
JMF

Moy
MOV
INC
MOV
ING
MOV
MOV
CalL
JNER
CALL
CALL.

JHNE
DINZ
MOV

LAl

CLR

CLR
JHF

CLE
CLR
CLF
JHF

MOV
MOV
TN
MOV
NG
MOy
ING
MOV
TR
MOV
ING
May
INC
MOV
INC
MOV
RET

MOV
MOV
MOV
RET

SAFLNZ
FLINC
FLENT
SURBRCNTZ2

FLDO
FLLINC
FLENT
¥

RO, #OHARS
@RO , #N_CODE
RO
@RO,#1_CODE
R
@RO , #M_CODE
DFTR, #EMING
DOG
FLINC, TUC41
MIN
DOG

FLENT,TUCS
R4, TUC4AX
R4, #03

SAFLNZ
FLLINC
FLLENT
SURCNT?2

FLDO
FLINC
FLENT
X

RO, #DISF
@RO, #ELANK _CODE
RO

@RO, #ELANK _CODE
RO

@RO , BRLANK _CODE
RO

@RO, BELANE_CODE
RO

@RO , #l._CODE

RO

@RO, #U_CODE

RO

@RO, #F _CODE

RO

@RO , #BLANK_CODE

KO, #FUND
AL R4
@RO, A
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TUCONZ:
MOV
MoV
INC
MOV
INC
MOV
MOy
CALL
JNE
CAaLL
CALL
TUCZ1X:
JHE
DJINZ
MoV
TUCZXX:
CALL.
CLR
CLR
JHF
TUCEX1:
CLR
CLK
CLR
JMF

TUCONZ:
CLR
CLR
CLR
JMF

FILL _NUML:
FUSH
FUSH
MOV
MOV
MOV
MOV
ANL
CALL
ING
MOV
MOV
SWAF
ANL.
CALL
FOF
FOF
RET

RIGF _CQUNT:
FUSH
Mav
MOVX
MoV
cCAaLL
Moy

RO, #CHARS
@RO ,#R_CODE
RO

@RO, #U_CODE
RO
@RO,#D_CODE
DFTR , #EBDURX
pOG
FLINC,TUC31X
DUX

DOG

FLENT, TUC3X1
R4, TUCIXX
R4 , 0T

SAFLINZ
FLINC
FLENT
SUBRCNT2

FLDO
FLINC
FLENT
X

FLINC
FILENT
FLDO

R3%F

R4x

R4, #CHARZ2
R3,#BUFFER
oy HOFH
ROLRI%

A, BRO
FIND_CODES
F4

RO,REE

£, @RO

A

A, HOFH
FIND_CODES
R4 %

RE%

S

DFTR,,#80RT_COUNT

A, @DFTR
RS, A
BINTIN

RO, #BUFFER
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MOV ERO,S

CALL FILL_NUMI
FOF 5
RET

i THIS FROCEDURE SORTS THE GIVEN VALUE IMMEDEATLY AFTER KEYING IN

%RS KEEFS TRACK OF THE COUNT OF THE VALUE

B0R_START:

PUSH 3
FUSH 4
FUSH 5
MOV RO, #HOU_BUFF
MOV DFTR, #BHOURS
MOV X A,@DFTR
MOV @RO, A
INC RO
MOV DFTR , #EMINS
MOV X A,E@DFTR
MOV @RO , A
INC RO
MOV DFTR , #EDURX
MOVX A,@DFTR
MOV @RO, A
MOV DFTR, #SORT_COUNT
MOVX A, @DFTR
MOV RS, A
CINE RS, #0, CONT INUE
CALL HOU_CHEK
MOV DFTR,#5T_TIME_RUFF
MOV X @DFTR,A
CALL MIN_CHE
INC DPTR
MOVX @DFTR,A
INC DFTR
CaLL DURATION
MOV X @DFTR , A
CALL FUT_COUNT
POF 5
FOF 4
POF 3
JME XX
FUT _COUNT:
MOy DFTR, #S0RT _COUNT
MOV X A, BDFTR
INC A
MOVX @DFTR , A
RET
HOU_CHE:
MOV RO, #HOU_RUFF
MOV A, @RO
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MIN_CHEK:
MOV
MOV
RET

DURATION:
MoV
MOV
RET

CONTINMUE:
JMF

CONTINUEZ:
CLR
DINZ
SETH

HITLER:
CAaL.L
MOV
CALL
Mav
SURR
JC
MoV
CONE

CALL
MOV
CALL
CINE
FOF
FOP
FOF

JME

MINUTESL:
INC
CalL
CALL.
MOVX
INC
CALL
MOVX
INC
CALL
MOVX
CALL
CLR
FOF
FaF
FJ D Ff'

JMF

MINUTESR:
CALL
CALL
MOV X
INC

RO, #MIN_RUFF

A, 6RO ¢ 20«’]

RO, #DU_BUFF

A, BRO

CHE_EQU

C
RS,HITLER
FLLER

HOU_CHE
R3,A
ADDK_CHF._HOU
B,A

AR

MINUTES1

ALR
A,R3%,CONTINUEL

ADDR_CHE_MIN
R4 ,A

MIN_CHEK

A,RA% ,MINUTES

d

b

RS
ADDR_CALC
HOU_CHE
@DFTR, A
DFTR
MIN_CHK
@DFTR, A
DFTR
DURAT ION
@DFTR,A
FUT_COUNT
FLLER

4

XX

ADDR_CALC
HOU_CHK
@DPTR, A
DFTR
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cAaLL
MOVX
INC
CALL
MOVX
CAaLL
CLR
RET

CONTINUE1:
cALL
JNB
cALL

HITLERL:
INC
DINZ
FOP
FOF
FOF

JMP

MINUTES:
CLR
CALL
MoV
CALL
SLIRR
JC
CALL
JNE
: CALL
HITLERZ:
INC
DJINZ
FOF
FOF
FOF

JMF

HITLERZ:
JHMF

ADDR_CHK_HOU:
CALL
MOV X
RET

ADDR_CHE_MIN:
CALL
ING
MOV X
RET

ADDR_CHK_DUR:
CALL
ING
ING
MOVX
RET

MIN_CHE
@DFTR,A
DFTR
DURATION
E@DFTR A
PUT_COUNT
FLLER

EXCHANGE
FLLER ,HITLER!
MINUTESZ

RS

R3,CONTINUER

G

C
MIN_CHK

R4, A

ADDR_CHE _MIN
A,R4

MINUTES1
EXCHANGE
FLLER,HITLERZ
MINUTESZ

RS
RS,HITLER3

4

=
—-

XX
CONTIMNUEZ

ADDR_CALC
A,@DFTR

ADDR_CALC
DFTHR
A, E@DPTR

ADDR_CALC
DPTR

DFTR

A, @DFTR
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EXCHANGE :
MOV
CALL
MOV
INC
CALL
MOV
INC
CALLL
MOV
INC
CaLL
MOV
MOV
MOV X
INC
ING
MOV
MOV X
INC
INC
MOV
MOVX
DEC
RET

ADDR_CALC:
CLR
Mov
MoV
MOV
MUL
ADD
JE
MOV
RET

ADDR_CALCYL:
MOV
INC
RET

CHE _EQU:
CALL.
MOV
CALL
MOV

CHEK_EQU1L:
DEC
CaLL
CONE
CALL
CONE
FOP
FOF
FOF
JMF

RO, #TEMF_HOU
ADDR_CHE_HOU
E@RO,A

RO
ADDR_CHK_MIN
@RO, A

RO

ADDR_CHK _DUR
@RO, A

RS

ADDR_CALC
RO, #TEMF_HOU
A, BRO
@DFTR, A

RO

DETR

A, BRO
@DFTR,A

RO

DFTR

A, BRO
@DFTR,A

RS

c

DFTR, #8T_TIME_RUFF

B, #03
o, RE

AR

A,DFL
ADDR_CALC1
DFL,A

DFL,A
DFH

HOL_ CHE
RI,A
MIN_CHE
R4, 0

RE

ADDR_CHE _HOou
A, R3%, ZORROR
ADDR_CHE_MIN
A, RA4%, ZORROR
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ZORROR:

XXz

CONZ:

STARX:

VIMMGA:

INC
DJIMZ
My
MOVX
MOV
JMP

CLR
CLR
CALL

JME

MOV
CAaLL
CALL

FUSH
FLISH

MoV
MOVX
CJINE
caLL
JMP

MOV
MOV X
Moy
INC
Moy
JZ

JINE

MOV
INC
MoV
MOV
DEC
CaLL
CALL
MOv
MOVX
MOy
Mav
MOV
JZ

RS
RS,CHK_EQU1L
DFTR, #S0RT _COUNT
A,BDFTR.

RS, A

CONT INUE?D

FLDO
FLES
DISF_COUNT

>

R4, #03
SAFUNZ
L_SORT_C_A

o

DFTR, #S0RT_COUNT
A,@DFTR

A, #00, STARX
FILL_ZERO

XTR2

DFTR . #50RT _COUNT1
A, @DFTR

RS,A

A

Fié, A

VINMGA .

FLES,VINMGAL

DFTR, #DEL _DATA
AL,RS
@DFTR, A
RS
START_DEL
LOAD_SORT_COUMTZ
DFTR , #S0RT_COUNT 1
AL, @DPTR
RS, 8
DFTR , #30RT _COUNT
A, @DFTR
VINMGAL1
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VINMGAL:
CAalL
MOV X
MoV
INC
MoV
DEC
CalL
AT
INCG
MOVX
MOV
MOov
CALL
CaLL
INC
INC
MOVX
mav
MOV
CALL.
FOV
Moy

JNR

DEC
CINE
CAL.L
JMF

XTRZE:
DEC
MOV
MoV
MOVX

XTRZ:
CLR
CLR
CLF

FOF
FOF

JrFE
VINMGALL:

CALL
JMF

ADDR_CALEC
A, EDPTR
RO, #BUFFER
RS

@RO, A

RS
FILL_NUMI
ADDR_CALC
DFTR

A, @DFTR
RO, HBUFFER
@RO, A

FILL NUM
ADDR_CAILC
DFETR

DFTR

A, BDFTR
RO, #EUFFER
GRO 6

FILL _NUM2
RO , #CHAR4
@RO, #D_CODE

FLENT , XTR2

R&
Ré&,#00, XTRS
LOAD_SORT_COUNT 1
XTR?

s I
.

A,RS

DFTR, #S0RT_COUNT 1

@DFTR,A

FL.DO
FLENT
FLES

&

&

X

FILL ZERD
XTR?

LOAD_SORT_COUNTZ:

Mav
MOVX
CONE
JMF

DFTR , #S0RT_COUNT

A,E@DFTR
A, #01,DEE]
LLOAD_S0ORT_COUNT1
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DEE1:
MOVX
JzZ
DEC
DEC
DEE:
INC
MOVX
RET

A, E@DFTR
DEE

A

A

DFTR
@DPTR, A

LOAD_SORT_COUNT!1:

MoV
MOV X
JZ

DEC

LsC1:

INC
MOV X
RET

FILL _NUMZ2:
FLISH
FUSH
Mav
Mav
MoV
MOV
ANL
CaLL
INC
MOV
mov
SWAP
ANL
CALL
FOF
FapP
RET

FILL _ZERQO:
MOV
MOV
INC
Moy
INC
MOV
INC
MOV
INGC
MOV
INC
Moy
INC
MOV
INC
MOV
INC
MOV
RET

DFTR, #S0RT_COUNT

A,@DFTR
L&C1
A

DFTR
@DFTR , A

R3$

R4%

R4 , #CHARS
%, #BUFFER
A, #HOFH
RO,R3E

A, @RO
FIND_CODES
R4

RO, R

A, BRO

A

A, BOFH
FIND_CODES
Ra4%

R

ROLHDIGF
@RO,#Y_CODE

RO

@RO,H#T _CODE

RO ’
@Ro , #F_CODE

RO

@RO,#M_CODE

RO

@RO . #E_CODE

RO

@RO, #RBILANK_CODE
RO

@RO, #BLANK _CODE
RO

@RO, #RBLANE _CODE
RO

@RO , #BLANE_CODE
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“

;THIS FROCEDURE REMOVES THE FOINTED DATA FROM THE EBUFFER AND
fREORDERS THE BUFFER. THE COUNT OF DATA FOINTED SHOULD BE FASSED
1 THROUGH THE PROCEDURE REGISTER RS

START_DEL:

FUSH 5
MOV DFTR,#DEL _DATA
MOVX A, @DFTR
MOV RS, A
MOV DFTR,#S0ORT_COUNT
MOV X A,@DFTR
CJINE A,R5%,5TAR
MOV RS, #00
STARD:
CALL LOAD_EUFF_DEL
CALL DIVE_RUFF_DEL
INC RS
MOV DFTR, #S0RT_COUNT
MOVX A, @DFTR
CINE ALRS$,STARZ
JIMP STAR1
STAR:
CALL LOAD_EUFF_DEL
CALL DIVE_RUFF_DEL
INC RS
MOy DFTR, #SORT_COUNT
MOV X A, @DFTR
CINE AL,RS$5, STAR
STARL:
CALL. DEC_COUNT
FOP 5
RET
DEC_COUNT:
MOV DFTR, #S0RT _COUNT
MOV X A, @DFTR
Jz DC1
DEC A
DC1:
MOV X BDFTR , &
RET
LOAD_BUFF_DEL:
ING RS
MOV RO, #HOU BUFF
CALL ADDR_CHE_HOU
MO BRO A
INC RO
CALL ADDF_CHE_MIN
MOV @RO , A
INC RO
CALL ADDR_CHE_DUR
MOV @RO, A
RET
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DIVE_KUFF_DEL:

DEC
CALL
MOV
MoV
MOVX
INC
INC
MoV
MOV X
INC
ING
MOV
MOVX
RET

R5
~ADDR_CALC
RO, #HOU_BUFF
A, BRO
@DFrTR,A
RO

DFTR

A, ERO
@DFTR,A
RO

DFTR

AL, 8RO
E@DFTR, A

:CONTROL FUNCTION FOUR SETS

CALL
MOV
MOVX
CINE
CALL
JMP

D_FULLZ:
CALL
INE
JMP

X1XX:
JMP

LOFUN4 :
MOV
MoV
MOV
RET

SURCNTE:
CALL
MOV
MOV
MoV
MUL
JMF

SURCOOLZ:
LJIMF
LJIME
LJIMF

TUCONX2:
CLR
JIMP

L_SORT_C_A
DFTR, #SORT_COUNTX
A,@DFTR

A, #MAX_MON,D FULL?Z
D_FULL

suC1z

DISF_COUNTX
FLES, X1XX
SOR_STARTZ

SURCNTZ

RO, #FUNS
A, BRO
R4, A

LOFUNS
DFTR, #SURCOOL S
B, #03H

AL RS

AR

@A+DFTR

TUCONX2
TUCONX 1
TUCONXO

FLDO
X
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SAFUN4:

TUCONXO:

SUC11XZ:

SUC1XZ:

SUC1Z:

TUCONX1:

SUCZ21XZ:

SUC2XZ:

SUC27Z:

MoV
MOV
MOV
RET

MOV
Mav
INC
MOV
INC
Mov
Mav
CALL
JNE
cAaLL
CAaLL

JNE
DINZ
May

CALL
CLF
CLR
JME

CLR
CLR
CLR
JMP

Mav
Mav
INC
MoV
INC
MoV
MOV
CAaLL
SRR
CALL
CAaLL

JINE
DINZ
MOV

Call.
CLK
CLK
JMF

CLR
CLR
CLK
JME

RO, #FUNS
A,R4
RO, A

RO, #CHARS
@RO , #N_CODE
RO

@RO, #0_CODE
RO

@RO, #M_CODE
DFTR , #EMONTH
DOG
FLINC,SUC11XZ
MON

DOG

FLENT,SUC1Z
R4 ,8UC1XZ
R4, #02

SAFUNSG
FLINC
FLENT
SURCNT3I

FLDO
FLINC
FLENT
X

RO , #CHART
@RO4L #T_CODE
RO

@RO , #A_CODE
RO

@RO , #D_CODE
DF TR, #EDAYX
DOG
FLLING,SUC21XZ
DAY

DOG

FLENT,SUCRZ
R4 ,5UC2XZ
R4, #02

SAFUNG
FILINC
FLENT
SUBRCNTZ

FLLbO
FLINC
FLENT
X
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DISF_COUNTX:
FUSH
MOV
MOVX
Mav
CALL
MOV
MOV
CALL
FapP
RET

S

DPTR,#SORT_COUNTX
A,@DPTR

RS ,A

BINTIN

RO, #BUFFER

@RO, S

FILL_NUM1

S

:PROCEDURE TO S8ORT

SOR _STARTZ:
FUSH
FUSH
FUSH

May
MOV
MOVX
Mav
INC
MOV
MOVX
MOV

MOV
MOVX
MoV

CINE
cAal.L
MoV
MOVX
Cal.L
INC
MOVX
INC
CALL
MOVX
CaLL
FOF
FaF
FOF
JMF

‘Az am caw

FUT_COUNTY:
MOV
MOVX
ING
MOV X
RET

HOU_CHKY :
MOV
MOV
RET

RO, #HOU_RBUFFX
DFTR , #EMONTH
A,@DFTR
RO, A

RO
DFTR , #BDAYX
A, @DFTR
@RO , A

DFTR, #S0ORT_COUNTX ipreviously sorted value
A,EBDFTR P lcount) is loaded into register rS
RS,A

RIS, #0, CONTINUEY icheck count for O if so write
HOU_CHRY . sthe value to the buffer
DFTR,#8T_TIME_RUFFX

BDFPTR,A

MIN_CHEY

DFTR

@DFTR,A

DFTR

DURATION

@DFTR, A

FUT_COUNTY iput the inc count value in
ithe storage space

> (h

~

DFTR , #S0KRT_COUNTX
A, @DPTR

A

BDFTR,A

RO, #HOU_RUFFX
A, BRO
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MIN_CHKY:
MOV
MOV
RET

DURATION:
MOV
MOV
RET

"at A% eE ‘a3

CONTINUEY:
JMP

CONTINUEYZ2:
CLR
DJINZ
SETR

HITLERY:

CalL
MOV
CALL
Mav
SUEBR
JG
MOV
CINE

CALL
MOV
CALL
CINE
FOF
FOF
FOF

JMP

MINUTESY1:
INC
CALL
CALL
MOV X
ING
CALL
MOV X
INC
CALL
MOV X
CALL
CLR
FOF
FOF
FOF

‘xx ‘as

.y

JMP

RO, #MIN_RUFFX
A, @RO .

RO, #DU_RUFF

A, EBRO

CHE_EQUY icheck in the buffer.,for equal value
3if found so discard it

cC

RS,HITLERY

FILLLERYX

icheck for equality of houwr (month) part
HOU_CHEY

RE,A

ADDR_CHE _HOouy

B,A

ARE

MINUTESY1 iif the carry occurs place the data
AR iin that place

ALRIE,CONTINUEYL

:if they are equal sort min (day)
ADDR_CHE_MIMNY
R4 ,A
MIN_CHEY
AR4%,MINUTESY
&

4

-

XZ

R
ADDR_CALCY
HOU_CHEY
@DFTR, A
DFTR
MIN_CHEY
@DFTR, A
DETR
DURATION
@DFTR,A
FUT_COUNTY
FLLLERX

[~
)

4

-r
R}

Xz
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MINUTEGSYZ:
CAaLL
CALL
MOVX

INC
CALL
MOWX
INC
caLL
MOVX
CaLL
CLR
RET

AR can caw

CONTINUEY:
CALL
JNE
CALL

HITLERY1:
INC
DJINZ
FOF
FoF
FOF

JMP

MINUTESY :
CLR
CALL
MOV
CALL
SURE
Jc
CALL
JINE
CALL

HITLERYZ:
INC
DJINZ
FOF
FOF
FOF

JMF

HITLERY3:
JHME

ADDR_CHK_HOUY

OCalL
MOVX
RET

ADDR_CHE_MINY:

CALL
INC
MOVX
RET

ADDR_CALCY
HOU_CHEKY
@DFTR,A

DPTR
MIN_CHEY
@DFTR,A
DFTR
DURATION
@DPTR, A
FUT_COUNTY
FLLERX

EXCHANGEZ
FLLERX,HITLERY1
MINUTESYZ2

RS
RS yCONTINUEYR

wd

4

-
-t

XZ

C
MIN_CHKY

R4, A
ADDR_CHK_MINY
A,R4

MINUTESY1
EXCHANGE?Z
FLLERX,HITLERYZ2
MINUTESYZ

R&
RE.HITLERY:

5

4

XZ
CONTINUEYZ

ADDR_CALCY
A, @DFTR

ADDR_CALCY
DFTR
A, E@DPTR
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: ADDR_CHE_DUR:
; CALL
: INC
: INC
: MOVX
: RET
EXCHANGEZ:
MOV
CALL
¥
INC
CALL
MOy
INC
CALL
MOV
INC
CALL
MOV
MOV
MOV X
INC
INC
MOV
MOVX
INC
INC
MOy
MOVX
DEC
RET
ADDR_CALCY:
CLK
MOV
MOy
MOV
MUL
ADD
Jc
MOy
RET
ADDR_CALCY1:
MOV
INC
RET
CHE_EQLY
CALL
MOY
CALL
MOV
CHE_EQUY1:
DEC
CaLL
CINE
CALL
CINE
FOF
FOF
FOF
JMF

‘axp A cxm

‘AR A% caE ‘mu

ADDR_CALCY
DFTR

DFTR
A,@DPTR

RO, #TEMF_HOUX
ADDR_CHE_HOUY
@R, A

RO
ADDR_CHE_MIMY
@RO , A

RO
ADDR_CHE_DUR
@RO , &

RS

ADDR_CALCY
RO, #TEMP _HOUX
A, BRO

@DFTR,A

RO

DFTR

A, @RO

@DFTR,A

RO

DFTR

A, BRO

@DFTR , &

R

C
DFTR,#ST_TIME_RUFFX
B,#02

AL RS

AR

A.DFL

ADDR_CALCYL

DFL A

DFL , &
DFH

HOLL CHEY
RT,A
MIN_CHEY
R4, A&

RS

ADDR_CHE_HOUY
A, R3E, ZORRORY
ADDR_CHE_MINY
AL,R4% , ZORRORZ
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ZORRORZ :

INC RS

DJINZ RS, CHE_EQUY1

Moy DPTR ,#S50RT_COUNTX

MaVX AL, @DFTR

™MoV RS, A

JMF CONTINUEYZ
XZ:x

CLR FLDO

CLR FLES

CAaLL DISF_COUNTX

JMF X

COMNS:
FUSH S
FUSH &
MoV DFTR,#S0RT_COUNTX
MOVX A, 8DFTR
CINE ALHOO,STARXX
CALL FILL _ZERO
JMF XTRZ2X
STARXX:
Moy DFTR, #50RT_COUNTX1
MOVX A,EDFTR
MOV RS, A
INC A
MoV R&6,A
JZ VINMGAX
VINMGAX :
: JNE FLES,VINMGALX
MOV DFTR, #DEL _DATAX
INC RS
Moy ALRS
MOVX GDFTR,A
DEC RS
CALL START_DELX
cAaLL LOAD _SORT_COUNTXZ2
MOV DFTR,,#SORT_COUNTX1
MOVX ALEDFTR
MOV R&G, A
MOV DFTR,#S0ORT_COUMTX
MOV A, EDPTR
JZ VINMESAL1X
VIMMGALX:
CAalL ADDR_CALCY
MOVX AL,EBDFTR
Moy RO, #HEBUFFER
INC RS
Moy GROLA
DEC RS
caLL FILL NUML

CAaLL ADDR_CALCY



INC
MOVX
MOV
Mav
cal L
MOV
MOV
INC
MOV
INC
MOV

JNE

DEC
CINE
CALL
JMFE
XTRZEX:
DEC
MOV
MOy
MOVX

XTR2X:
CLR
CLR
CLR

FOF
FOF

JMF
VINMGAL1X:

CaALL
JMF

DFTR
A,@DFTR

RO, $#BUFFER
@RO, A

FILL NUM
RO, HCHART
@RO,#L_CODE
RO

@R0, HE_CODE
RO

@RO, #D_CODE

FLENT , XTR2X

Ré&

Ré&LB00, XTRIX
LOAD_SORT_COUNTXI
XTR2

RS

A, RS

DFTR, #S0RT_COUNT X1
@DFTR, A

FLDO
FLENT
FLES

b
|7
X

FILL _ZERD
XTRZX

LOAD_SORT_COUNTXZ2:

MOV
MOVX
COME
JME
DEE1X:
MOV
JZ
DEC
DEC
DEEX:
INC
MOVX
RET

DF TR, #S0RT_COUNTX
A, @DFTR

A, #01,DEELX
LOAD_SORT_COUNTX1

A, GDFTH
DEEX

A

A

DFTR
@DFTR, A

LOAD_SORT_COUNTX1:

MOV
MOVX
JZ
DEC

DFTR, #SORT _COUNTX
A, @DFTR

LBC1X

A
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LSC1X:
INC
MOV X
RET

s REORDERS THE RUFFER.
: THROUGH THE FROCEDURE REGISTER RS

-

START_DEL.X:
FLISH
MoV
MOVX
MOV
MOV
MOVX
CINE
MOV

STARXZ2:
CALL
CALL
ING

10V

MOVX
CINE
JMP

STARX11:
CAaLL
CALL
INC
MoV
MOVX
CINE

STARX1:
CALL
FOF
RET

DEC_COUNTX:
MOV
MOV X
a7z
DEC

DE1X:
MOVX
RET

| DAD_BUFF_DEL.X:
INC
MO
CALL
MOy
INC
CALL
MOV
RET

DETR
@DFTR,A

iTHIS FROCEDURE REMOVES THE FOINTED DATA FROM THE RBRUFFER AND
THE COUNT OF DATA FOINTED SHOULD RE FASSED

S

DFTR,#DEL_DATAX
A,@DFTR

RE, A
DFTR,#S0RT_COUNTX
A,@DFTR
A,R5%,5TARX11

RS, #00

LOAD_RUFF_DELX
DIVE_BUFF _DELX

RS

DFTR, #S0RT_COUNTX
A,@DPTR

A, RE$, STARXZ
STARX1

LOAD_EUFF_DELX
DIVE_RUFF _DELX

RE

DFTR, #SORT_COUNTX
A, @DPTR
A,RSE,STARXL1

DEC_COUNTX

5

DFTR , #SORT_COUNTX
A,E@DFTR

DY

A

BDFTR,A

RS

RO, #HOU_BUFFX
ADDR_CHE_HOU
@RO, A

RO
ADDR_CHE_MIN
@RO,A
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DIVE_BRUFF_DEL X:
DEC
CALL
MoV
MoV
MOVX
INC
INC
MoV
MOVX
RET

RS
ADDR_CALCY
RO, #HOU_RUFFX
A, @RO
@DPTR,A

RO

DFTR

A, 8RO
@DFTR, A

'FROCEDURE CLEARS THE BUFFER
i FROGRAM ASKS FOR THE FASS-WORD & IF FOUND EQUAL CLEARE THE RAM

CDN&.
MOy
MOVX
CINE
MOV
MOVX
CJINE
CALL
CLR
CLR
CLR

ONE 2
MOV
MOy
INC
MOV
INC
Moy
INC
Moy
INC
MOV
MOV
catl
JHR
CAtL
CaLL

SUCO1Z:
JHNER
CAaLL

SUCOZ:
CLF
Cl.R
CLR
JMF

CLEAR_CODE:
mMav
MOVX
CJINE
JMP

DFTF , #80RT_COUNT
A,@DFTR

AL, HOO , ONE

DFTR, #SORT_COUNTX
A, @DFTR

A, HOO , ONE

CcC1

FLLDO

FLENT

FLINC

X

RO, #CHARZ
@RO, #EBLANK_CODE
RO
@RO#5_CODE
O

GRO (#S_CODE
RO
GRO,FA_CODE
RO,

@Ro, #F_CODE
DFTR ,#BYEARX
DOG
FLIMNC,8UCO1Z
YEAR

DOG

FLENT , 8UCO0Z
CLEAR_CODE

FLDO
FLINC
FLENT
X

DFTR , #BYEARX
A,@DPTR

A, #F9H, CC2
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Ce2s

MOV RO, #CHARZ
Mov @RO, #BLANE _CODE
INC RO
MOV ERO, #BLANK _CODE
MoV RO, #CHARS
MoV EGRO,#R_CODE
INC RO
May GRO, #R_CODE
INC RO
Moy @RO,#E_CODE
RET
CC1:
MoV RO, #DISF
MOV ®RO, #BLANK _CODE
INC RO
MoV @RO , #BLANK _CODE
MOy RO, #CHARZ
Moy E@RO#R_CODE
INC RO
MOV @RO,#A_CODE
INC RO
MOV @RO, #E_CODE
INC RO
Mav @Ro, #L_CODE
INC RO
MOV @RO,,#C_CODE
MOV DFTR, #50RT_COUNT
MOV AL, HOO
MOVX EGDFTR,A
MOV DPTR ,#80RT_COUNTX
MOVX @DFTR,A
MOV DFTR,#5TORE_WEEK
MOVX EDFTR,A
RET

;PHDCEDURE FNOCES OFF THE DAY

B crors et e e e teeee eoee Sorm Sh0ee Sk Pt s ke ikt St See44 e4% I ad SoLSS RS Mhom St Bhvst Imet ST Aaree Aitte Srien Trers ress Saee s Sensm Sebed S Somet Seest S eSS Avime <bide tress drbie Smeis o Fobre bmand Seims Brins Bems beses

CONT
FLISH =
CaLl LOAD _WE
CON7X:
CALL LOAD_FUND
JNR FLENT,FOLILOW
SETH FLWDS
FOLLOW:
CAaLL. WE_DA_SET
JNE FLLINC,FOL1
INC RS
CJINE RS, #07,FOL2

MOV RS, #0OO0O



FOLZ2:
CAaLL
CLR
CLR
JMF

FOL1:
CLR
CLR
CLR
CALL
POF

JMF

ILOAD _WE:
. MOV
MOV X
MOV
MQY
RET

SAVE _WE:
MOV
MOV
MOV
MOV X
RET

LOAD_FUNS:
MOV
MOV
MOV
RET

SAVE_FUNS:
MOV
MOV
MOV
RET

WE_DA SET:
MOV
MOV
MOy
MUL
JHMP

WEERJIMFX 2
LaapME
LJIMF
LJaMP
L JMF
LJIMF
LM
LI

SAVE_FUNS
FLENT

CFLINC

CON7X

FLENT
FLINC
FLDD
SAVE _WE

b

X

DFTR, #STORE _WEEH
A, @DFTR

RO #FLSET_WE_DAY
@RO , A

DFTR , #STORE _WEEK
RO, #FLSET_WE_DAY
A, @RO

@DFTR, A

RO, #FUNS
A, @RO

5, A

RO #FLUNS
A,RS
@RO, A

DF TR, BWEEKJMF X
ALRS

B, #OT

AR

@A+DETR

WEEROX
WEER1X

X
WEER4X
WEEESX
WEEKS6X
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WEEKOX:

WXO01:

WX0:

WEER1X:

WX1i1l:

WX1i:

WEEKZX:

WXa21:

Moy
MoV
INC
Moy
INC
MoV

JNER
CrL

JNE
CALL
CLR
RET

CALL
CLR
HRET

MOV
MOy
INC
MOV
INC
MOV

JNE
CrPL

JNE
CALL
CLK
RET

CALL
CLR
RET

MoV
MoV
INC
MOV
INC
MOv

JTRNE
CFL

JHE
CALL
CLR
RET

RO, #CHARS
@RO, #N_CODE
RO

@RO, #U_CODE

-RO

@RO, #5_CODE

FLWDS ,,WX01
Z29H. 0

29H. 0, WXO
SET_DAY
FLWDS

RESET_DAY
FLWDS

RO, #CHARS
@RO, #N_CODE
RO
@RO, #0_CODE
RO
@RO , #M_CODE

FLWDS,WX11
29H. 1

29H. 1,WX1
SET_DAY
FLWDS

REGET DAY
FLWDS

RO, #CHARS
@Ro, #E_CODE
RO

@RO, #10_CODE

RO
BRO,#T_CODE

FLWDS , WX 21
29H. 2

29H. 2, WX2
SET_DAY
FLWDS
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WX2:

WEEKTZX:

WX3E1s

WXE:

WEEK4X:

WX41:

WX4:

WEEKSX 1

CaLL
CLR
RET

MOy
MoY
INC
MOV
INC
MoV

JMNE
CrL

JNE
CALL
CLR
RET

CAaLL
CLR
RET

MO
MOV
INC
MoV
INC
MoV

JHNE
CrL

JNE
CalL
CLR
RET

CALL
CLR
RET

Moy

- MoV

INC
MOV
INC
MOy

JNE
CrRL

RESET_DAY
FLWDS

RO, #OHART
@RO, #D_CODE
RO
@RO, #E_CODE
RO
@RO , #W_CODE

FLWDS, WXX1
29H. 3

29H. T, WXE
SET_DAY
FLWDS

RESET_DAY
FLWDS

RO, #CHARS
@RO , #R_CODE
RO

@RO, #H_CODE
RO

@RO, #T_CODE

FLWDS  WX41
29H. 4

29H. 4, WX 4
SET_DAY
FLWDS

RESET DAY
FLWDS

RO, #CHART
@RO,#1_CODE
RO

@RO, #R_CODE
RO

@RO , #F _CODE

FLWDS, WX51
29H. 5
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JNE 29H. 5, WXS
CALL SET_DAY
CLR FLWDS
RET
WXS:
CaLL RESET_DAY
CLR FLWDS
RET
WEEES6X
MoV RO, HOHARSE
MOy @RO,#T_CODE
INC RO
MOV &R0, #A_CODE
INC RO
MOV @RO, #8_CODE
JHER FLWDS , WXé&1
CrRL 29H. 6
WX61:
JNR 22H. 6,WX6
CALL SET_DAY
CLR FLWDS
RET
WX6:
CaLL RESET_DAY
CLR FLWDS
RET
SET_DAY:
MOV RO, #DISF
Mavy @RO, #N_CODE
INC RO
Moy @RO ,#0_CODE
INC RO
MoV RO, BBLANE_CODE
INC RO
MOV RO, #RBLANE_CODE
RET
RESET_DAY:
MOV RO, #DISF
Mo @RO, #F_CODE
ING RO .
MOV @RrRO, #F_CODE
- INE RO
MOV @RO, #0_CODE
ING RO
MOV RO, #BLANK _CODE
RET
DISFL_TRL:
g ¥¥Ex NUMERIC DISFLAY CODES *xx%
3 RRKE hg+fedcha
DR OIFH O
DE O06H HBY
DR OSRH § 2
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DE O04FH

DE 066H 3 4
DR O&LDH 35
DR Q7DH 36
DR OO7H H
DE Q7FH 18
DR O6FH e
DR Q7 7H 1A
DR O7EH iR
DR OI9H :C
DR OSEH ;D
DR Q79+ 3 E
DR O71H i F

s¥% OLFHARET DISFLAY CODES %%

ZERO_CODE EQL OIEFH
EQUAL _CODE EQuU 048H
OMNE_CODE EQ OO &H
TWO_CODE EQy OSEH
THREE _CODE EG) O4FH
SIX_CODE EQuU QO7DH
A_CODE EQU O77H
E_CODE EQU O7CH
C_CODE EQ O3FH
C1_CObE EQuU OSaH
D_CODE EQU OSEH
=_CODbhE EQuU 079K
F_CODE EQU O71H
G_CODE EQU QOZDH
H_CODE EQU 07 6H
I_CODE EQU O30H
J_CODE EQOU OOEH
¥._CODE ECH O70H
L_CODE EGU O38H
M_CODE QU 055H
M_CODE EQLU 054H
0_CODbE EQU QECH
FP_CODE EQu O7EH
R_CODE ECU Q5OH
S_CODE EGL O&DH
T_CODE EQU O73H
t_CODE gad O10H
W_CODE ey O1DH
Y_CODE Eau O&EH
Z_C0ODE =au OEEH
BLANE_CODE Eau DO0OH
DASH_CODE Fey O40H
DASH1 _CODE EGW O08H
STAR_(CODE Eay 0O78H

END



Conclusion...




CHAPTER VII

CONCLUSION

In this project a programmable timer has been designed,
fabricated and tested successfully; A microcontroller has

been used for controlling the programmable timer.

The software developed enables the unit to operate in
the following 8 modes.

1. Time setting mode

2. Alarm setting mode

3. Alarm deléting mode

4. Holiday setting mode

5. Holiday deleting mode

6. Reset mode

7. Day setting mode

8. Display mode

The special feature of the project is that only 4 keys

are used for all operations.
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In view of the multiple facilities offered by the timer
it has a lot of applications in industries where time con-
trolled operations are performed. Using this timer control

can be done automatically.

It can be used effectively to ring bell at the end of

the period 1in educational institutions automatically.
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