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This project is studying in principle of telephone subscriber and standard signal in
telephone system for applied in this Telephone Counter. The checking number of calling that

can check will be corrected, trusted and can be compared with information from Telephone

Organization.

This Telephone Counter used microcontroller MCS-51 to control the operation system.

It will get handcheck signal, &ial tone, ringing tone, DTMF decoder signal and key decoder

Telephone counter

Ms. Jintana Sansri 42015679
Mr. Nattapong Boonsri 42015683
Mr. Akkarawat Suksawat 42015715
Ms.Noppin Anantrasirichai
Industrial Technology

2001

ABSTRACT

signal for processing and then display on LCD monitor.

LCD display section will display date, time and number of calling in the same area

code. The data output from Telephone Counter can be recorded in personal computer and

print out.
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Features

¢ Compatible with MCS-51® Products

¢ 8K Bytes of In-System Programmable (ISP) Flash Memory
— Endurance: 1000 Write/Erase Cycles

4.0V to 5.5V Operating Range

Fully Static Operation: 0 Hz to 33 MHz

Three-level Program Memory Lock

256 x 8-bit Internal RAM

32 Programmable /O Lines

Three 16-bit Timer/Counters

Eight Interrupt Sources

Full Duplex UART Serial Channel

Low-power Idle and Power-down Modes

Interrupt Recovery from Power-down Mode

Watchdog Timer

Dual Data Pointer

Power-off Flag

Description

The AT89S52 is a low-power, high-performance CMOS 8-bit microcontroller with 8K
bytes of in-system programmable Flash memory. The device is manufactured using
Atmel’'s high-density nonvolatile memory technology and is compatible with the indus-
try-standard 80C51 instruction set and pinout. The on-chip Flash allows the program
memory to be reprogrammed in-system or by a conventional nonvolatile memory pro-
grammer. By combining a versatile 8-bit CPU with in-system programmable Flash on
a monolithic chip, the Atmel AT89S52 is a powerful microcontroller which provides a
highly-flexible and cost-effective solution to many embedded control applications.

The AT89S52 provides the following standard features: 8K bytes of Flash, 256 bytes
of RAM, 32 /O lines, Watchdog timer, two data pointers, three 16-bit timer/counters, a
six-vector two-level interrupt architecture, a full duplex serial port, on-chip oscillator,
and clock circuitry. In addition, the AT89S52 is designed with static logic for operation
down to zero frequency and supports two software selectable power saving modes.
The Idle Mode stops the CPU while allowing the RAM, timer/counters, serial port, and
interrupt system to continue functioning. The Power-down mode saves the RAM con-
tents but freezes the oscillator, disabling all other chip functions until the next interrupt
or hardware reset.

— TE
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Pin Configurations
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XR-2211

FSK Demodulator/
Tone Decoder

FEATURES

e Wide Frequency Range, 0.01Hz to 300kHz
e \Wide Supply Voltage Range, 4.5V to 20V
e HCMOS/TTL/Logic Compatibility

e FSK Demodulation, with Carrier Detection
e Wide Dynamic Range, 10mV to 3V rms

e Adjustable Tracking Range, +1% to 80%

e Excellent Temp. Stability, +50ppm/°C, max.

June 1997-3
APPLICATIONS

@ Caller Identification Delivery
e FSK Demodulation

e Data Synchronization

@ Tone Decoding

® FM Detection

e Carrier Detection

GENERAL DESCRIPTION

The XR-2211 is a monolithic phase-locked loop (PLL)
system especially designed for data communications
applications. It is particularly suited for FSK modem
applications. It operates over a wide supply voltage range
of 4.5 to 20V and a wide frequency range of 0.01Hz to
300kHz. It can accommodate analog signals between
10mV and 3V, and can interface with conventional DTL,
TTL, and ECL logic families. The circuit consists of a basic
PLL for tracking an input signal within the pass band, a

quadrature phase detector which provides carrier
detection, and an FSK voltage comparator which provides
FSK demodulation. External components are used to
independently set center frequency, bandwidth, and output
delay. An internal voltage reference proportional to the
power supply is provided at an output pin.

The XR-2211 is available in 14 pin packages specified for
military and industrial temperature ranges.

ORDERING INFORMATION

Operating
Part No. Package Temperature Range
XR-2211M 14 Pin CDIP (0.3007) -55°C to +125°C
XR-2211N 14 Pin CDIP (0.300") -40°C to +85°C
XR-2211P 14 Pin PDIP (0.3007) -40°C to +85°C
XR-2211ID 14 Lead SOIC (Jedec, 0.1507) -40°C to +85°C

©1992

—
g

7 T@M

EXAR Corporation, 48/20 Kato Road Fremont, CA 34538 % (510) 668-7000 ¢ FAX (510) 668-7017
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PIN CONFIGURATION

Vee
INP
LDF
GND
LDOQN
LDOQ
DO

14 Lead CDIP, PDIP (0.300")

XR-2211

e ¥ [@ mvet Vee [+ © | Timct
=] [1d TIM C2 INP | 2 13 |3 TIMC2
G 2 MR - LDF |3 2 |53 TIMR
[} 1] Lbo GND | 4 1 |2 LDO
=] 1] Vrer LDOGN = 5 10 | Vrer
] (o] NC LDOQ |6 9 [ NC
=] (5] compi Do =|7 s |E compi

14 Lead SOIC (Jedec, 0.150”) .

PIN DESCRIPTION

Pin# | .Symbol Type |Description

1 Vee Positive Power Supply.

2 INP | Receive Analog Input.

3 LDF 0] Lock Detect Filter.

4 GND Ground Pin.

5 LDOQN (0] Lock Detect Output Not. This output will be low if the VCO is in the capture range.

6 LDOQ (0] Lock Detect Output. This output will be high if the VCO is in the capture range.

7 DO o Data Output. Decoded FSK output.

8 COMP | | FSK Comparator Input.

9 NC Not Connected.

10 VREF 6} Internal Voltage Reference. The value of Vggg is Vec/2 - 650mV.

1 LDO o} Loop Detect Output. This output provides the result of the quadrature phase detection.

12 TIMR | Timing Resistor Input. This pin connects to the timing resistor of the VCO.

13 TIM C2 | Timing Capacitor Input. The timing capacitor connects between this pin and pin 14.
.14 TIM C1 | Timing Capacitor Input. The timing capacitor connects between this pin and pin 13.
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XR-2211

BLOCK DIAGRAM

Vee GND NC

© ©

Pre Amplifi -
I re Amplifier 1) Lpo
INP ( 2 Loop
6-Det @ LDF
TIMC1 (14 Lock
Detect
Comparator
VCo —Zome (&) wooa
TMc2 (18 : Quad ”
6-Det [ | @ LDOQN
TIMR (12
Internal
VRer @ l| VRer Ll

Reference FSK Comp 7) vo
COMP | @

Figure 1. XR-2211 Block Diagram
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PRINCIPLES OF OPERATION

Signal Input (Pin 2): Signal is AC coupled to this
terminal. The internal impedance at pin 2 is 20KQ.
Recommended input signal level is in the range of 10mV
rms to 3V rms. N

Quadrature Phase Detector Output (Pin 3): Thisis the
high impedance output of quadrature phase detector and
is internally connected to the input of lock detect voltage
comparator. In tone detection applications, pin 3 is
connected to ground through a parallel combinationof Rp
and Cp (see Figure 3) to eliminate the chatter at lock
detect outputs. If the tone detect section is not used, pin 3
can be left open.

Lock Detect Output, Q (Pin 6): The output at pin 6 is at
“low” state when the PLL is out of lock and goes to “high”
state when the PLL is locked. It is an open collector type
output and requires a pull-up resistor, Ry, to Vgc for
proper operation. At “low” state, it can sink up to 5mA of
load current.

Lock Detect Complement, (Pin 5): The outputat pin 5is

the logic complement of the lock detect output at pin 6. :

This output is also an open collector type stage which can
sink 5mA of load current at low or “on” state.

FSKData Output (Pin 7): This outputis an open collector
logic stage which requires a pull-up resistor, R, to V¢ for
proper operation. It can sink 5mA of load current. When
decoding FSK signals, FSK data outputis at “high” or “off”
state for low input frequency, and at “low” or “on” state for
high input frequency. If no input signalis present, the logic
state at pin 7 is indeterminate.

FSK Comparator Input (Pin 8): This is the high
impedance input to the FSK voltage comparator.
Normally, an FSK post-detection or data filter is
connected between this terminal and the PLL phase
detector output (pin 11). This data filter is formed by Rg
and Cg (see Figure 3.) The threshold voltage of the
comparator is set by the internal reference voltage, VRer,
available at pin 10.

Reference Voltage, Vgrer (Pin 10): This pin is internally
biased at the reference voltage level, Vrer: Vrer =Vec /2
-650mV. The DC voltage level at this pin forms an internal
reference for the voltage levels at pins 5, 8,11 and 12. Pin

6

10 must be bypassed to ground with a 0.1uF capacitor for
proper operation of the circuit.

Loop Phase Detector Output (Pin 11): This terminal
provides a high impedance output for the loop phase
detector. The PLL loop filter is formed by Ry and C,4
connected to pin 11 (see Figure 3.) With no inputsignal, or
with no phase error within the PLL, the DC level atpin 11 is
very nearly equal to Vrgr. The peak to peak voltage swing
available atthe phase detector outputis equalto 2 x VRgr.

VCO Control Input (Pin 12): VCO free-running
frequency is determined by external timing resistor, Ry,
connected from this terminal to ground. The VCO
free-running frequency, fo, is:

_ 1
fo= Ry Co Hz

where Cy is the timing capacitor across pins 13 and 14.
For optimum temperature stability, Ry must be in the
range of 10KQ to 100K (see Figure 9.)

This terminal is a low impedance point, and is internally
biased at a DC level equal to Vrgr. The maximum timing
current drawn from pin 12 must be limited to < 3mA for
proper operation of the circuit.

VCO Timing Capacitor (Pins 13 and 14): VCO
frequency is inversely proportional to the external timing
capacitor, Cg, connected across these terminals (see
Figure 6.) Co must be non-polar, and in the range of
200pF to 10uF.

VCO Frequency Adjustment: VCO can be fine-tuned by
connecting a potentiometer, Ry, in series with Ry at pin 12
(see Figure 10.)

VCO Free-Running Frequency, fo: XR-2211 does not
have a separate VCO output terminal. Instead, the VCO
outputs are internally connected to the phase detector
sections of the circuit. For set-up or adjustment purposes,
the VCO free-running frequency can be tuned by using
the generalized circuit in Figure 3, and applying an
alternating bit pattern of O’s and 1's at the known mark
and space frequencies. By adjusting Ry, the VCO can
then be tuned to obtain a 50% duty cycle on the FSK
output (pin 7). This will ensure that the VCO fg value is
accurately referenced to the mark and space frequencies.
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16-Key Encoder * 20-Key Encoder

General Description

The MM74C922 and MM74C923 CMOS key encoders pro-
vide all the necessary logic to fully encode an amay of
SPST switches. The keyboard scan can be implemented
by either an external clock or external capacitor. These
encoders also have on-chip pull-up devices which permit
switches with up to 50 kQ on resistance to be used. No
diodes in the switch array are needed to eliminate ghost
switches. The internal debounce circuit needs only asingle
external capacitor and can be defeated by omitting the
capacitor. A Data Available output goes to a high level
when a valid keyboard entry has been made. The Daia
Available output returns to a low level when the entered
key is released, even if another key is depressed. The Data
Available will return high to indicate acceptance of the new
key after a normal debounce period; this two-key roll-over
is provided between any two switches.

An internal register remembers the last key pressed even
after the key is released. The 3-STATE outputs provide for
easy expansion and bus operation and are LPTTL compat-
ible.

Features

B 50 kQ maximum switch on resistance

B On or off chip clock

B On-chip row pull-up devices

B 2 key roll-over

B Keybounce elimination with single capacitor
B Last key register at outputs

B 3-STATE output LPTTL compatible

B Wide supply range: = 3V to 15V

B Low power consumption

Ordering Code:

Order Number | Package Number Package Description
MM74C922WM M20B 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
MM74C922N N18B 18-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
MM74C923WM M20B 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
MM74C923N N20A 20-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Device also available in Tape and Reel. Specify by appending suffix letter *X" to the ordering code.

Connection Diagrams

Pin Assignment for DIP

I

1
ROW Y1 —f — Vec

Row vz -2 L. oava oura
ROWY3 '—3- "‘l DATAOUT B
nowva 4 'S oataouTe

4
OSCILLATOR ._i. -‘— DATA QUTD

H oureuTENRETE

2 0aTA avaiLABLE

§
KEYBOUNCE MASK —{
coLumn x4 =
COLUMN X3 —.l —l-'- coLumN X1

GND =l 10 COLUMN X2

Top View
MM74C922

Pin Assignment for SOIC

Wy
ROW Y1 —{1 20 = Ve
ROW Y2 = 2 19 |— DATA OUT A
ROW Y3 — 3 18 f— DATA OUT B
ROW Y4 —{ 4 17 |~ DATA OUT C
NC —{5 16 |— DATA OUT D
OSCILLATOR —| 6 15 = NC
KEYBOUNCE MASK — 7 14 {— OUTPUT ENABLE
COLUMN X4 — 8 13 | DATA AVAILABLE
COLUMN X3 —{ 9 12 |~ COLUMN X1
GND —{ 10 11}~ COLUMN X2
Top View
MM74C922

© 2001 Fairchild Semiconductor Corporation DS006037

www.fairchildsemi.com
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MM74C922 - MM74C923

Connection Diagrams (continued)

Pin Assignment for
DIP and SOIC Package

Rowy1 = U 1 vee

Row vz -2 12 paraour A

Rowv3 LS patacuTs

Rowys —] . pataute

Rowys == LS paTaguT 0

OSCILLATOR =] LS oataoute

KEYBOUNCE HASK — 4. SoTPUT ENABLE

coLumnxs -4 2 paTa AvAILABLE

CoLUNN X3 —’ -l—z-CuLUMN X1

enp 1 L coLumn xz

Top View
MM74C923

Truth Tables
(Pins 0 through 11

Switch 0 1 2 3 4 5 6 7 8 9 10 1
Position Y1260 0A, X2L Y1,K3 Wihik4mX(Z, X1/ Y2,X2, Y2, %0~%2 K4 “¥3) X1 Yd X2a Y3, X3 ¥3, X4

D
A A 0 1 0 1 0 1 0 1 0 1 0 1
T B 0 0 1 1 0 0 | 1 0 0 1 1
A C 0 0 0 0 1 1 1 1 0 0 0 0
o D 0 0 0 0 0 0 0 0 1 1 1 1
U E(Note1)] O 0 0 0 0 0 0 0 0 0 0 0
T
(Pins 12 through 19)
Switch 12 13 14 15 16 17 18 19
Position Y4,X1 Y4,X2 Y4,X3 Y4,X4 Y5(Note 1), X1 Y5 (Note 1), X2 Y5 (Note 1), X3 Y5 (Note 1), X4

D
A A 0 1 0 1 0 1 0 1
T B 0 0 1 1 0 0 1 1
A C 1 1 1 1 0 0 0 0
o D 1 1 1 1 0 0 0 0
U E(Notet)|] O 0 0 0 1 1 1 1
v

Nota 1: Omit for MM74C922

www.fairchildsemi.com 2
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MM74C922 - MM74C923

Switching Time Waveforms

Vee
ANY KEY
01—

ANY OTHER
KEY

DATA
AVAILABLE
Vee
DATA 05V,
OUTPUT 4
T1~T2~RC, T3 = 0.7 RC, where R = 10k and C is external capacitor at KBM input.
FIGURE 1.
Veo
OUTPU 0.5V,
ENRBLE £ 3D
0
= [ oH
Vee e =
DATA OUT ( | asTATE
Vm__-‘ 0%
veg ———
ouTPUT 05V,
ENABLE -
0
HH
vy
o 9%
DATA OUT 3STATE
et M
itz

FIGURE 2.

05Vee

www.fairchildsemi.com 6
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1so2cmos MT8870D/MT8870D-1

) MITEL

Integrated DTMF Receiver

Features

« Complete DTMF Receiver

+ Low power consumption

+ Internal gain setting amplifier
« Adjustable guard time

« Central office quality

+  Power-down mode

+ Inhibit mode

« Backward compatible with
MT8870C/MT8870C-1

Applications

« Receiver system for British Telecom (BT) or
CEPT Spec (MT8870D-1)

« Paging systems

. Repeater systems/mobile radio
» Credit card systems

» Remote control

« Personal computers

« Telephone answering machine

ISSUE 5 March 1997

Ordering Information
MT8870DE/DE-1 18 Pin Plastic DIP
MT8870DS/DS-1 18 Pin SOIC
MT8870DN/DN-1 20 Pin SSOP

-40 °C to +85 °C

Description

The MT8870D/MT8870D-1 is a complete DTMF
receiver integrating both the bandsplit filter and
digital decoder functions. The filter section uses
switched capacitor techniques for high and low
group filters; the decoder uses digital counting
techniques to detect and decode all 16 DTMF tone-
pairs into a 4-bit code. External component count is
minimized by on chip provision of a differential input
amplifier, clock oscillator and latched three-state bus
interface.

VDD VSS VRef INH
4
Loy Bias .

PWDN >l Circuit VRef

Buffer
= —> Q1

Chip Chi :
Pewar Bies High Group _D- Digital Code
Filter Detection Converter l £ L5
Algorithm and Latch Q2
IN+ TDoir?L Zero Crossing
IN Filter Detectors L> Q3
e — Low Group =
G Filter _l:r > Q4
-DO—_’ ol st Steerin &
' Chip > ering
Clocks <€ GT Logic -
VWA
!L v
0sC1 0sc2 SYGT ESt STD TOE

T S T T
Figure 1 - Functional Block Diagram
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MT8870D/MT8870D-1

ISO%-CMOS

Pin Description

IN+[] 1 18[] VDD IN+[] 1 20[] vDD
IN-C] 2 171 SYGT IN-C] 2 19[] stGT
Gs[] 3 16 ] ESt Gs[] 3 18] ESt
VRef[] 4 15[] stD VRef[] 4 17 ] stD
INH[] 6 14[] a4 INH[] 5 16[] NC
PWDN[] 6 131] Q3 PWDN[] 6 1517 Q4
osci 7 12[J Q2 NC[] 7 1410 Q3
oscz[] 8 10 at osci[] 8 130 Q2
vss[] 9 10[] TOE osc2[ 9 127 g1
Vvss [} 10 1111 ToE
18 PIN PLASTIC DIP/SOIC PIN P

"Figure 2 - Pin Connections

Pin #

18 | 20 Name Descrlpflon

111 IN+  |Non-Inverting Op-Amp (Input).

2|2 IN- Inverting Op-Amp (Input).

313 GS Gain Select. Gives access to output of front end differential amplifier for connection of

’ feedback resistor.

4| 4 Vret |Reference Voltage (Output). Nominally Vpp/2 is used to bias inputs at mid-rail (see Fig. 6
and Fig. 10).

515 INH Inhibit (Input). Logic high inhibits the detection of tones representing characters A, B, C
and D. This pin input is internally pulled down.

6 | 6 | PWDN |Power Down (Input). Active high. Powers down the device and inhibits the oscillator. This
pin input is internally pulled down.

7 | 8| OSC1 |[Clock (Input).

8 | 9 | 0SC2 |Clock (Output). A 3.579545 MHz crystal connected between pins OSC1 and 0SscC2
completes the internal oscillator circuit.

9 (10 Vgs |Ground (Input). OV typical.

10 | 11 TOE |Three State Output Enable (Input). Logic high enables the outputs Q1-Q4. This pin is
pulled up internally.

11-112-| Q1-Q4 |Three State Data (Qutput). When enabled by TOE, provide the code corresponding to the

14 | 15 last valid tone-pair received (see Table 1). When TOE is logic low, the data outputs are high
impedance.

15| 17 StD Delayed Steering (Output).Presents a logic high when a received tone-pair has been
registered and the output latch updated; returns to logic low when the voltage on St/GT falls
below VTS!'

16|18 ESt Early Steering (Output). Presents a logic high once the digital algorithm has detected a
valid tone pair (signal condition). Any momentary loss of signal condition will cause EStto
return to a logic low.

17| 19| SUGT |Steering Input/Guard time (Output) Bidirectional. A voltage greater than Vrs; detected at
St causes the device to register the detected tone pair and update the output latch. A
voltage less than Vg, frees the device to accept a new tone pair. The GT output acts to
reset the external steering time-constant; its state is a function of ESt and the voltage on St.

18 | 20 Vpp |Positive power supply (Input). +5V typical.

7, NC No Connection.
16
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Iso2-cmos MT8870D/MT8870D-1

EVENTSI A | B | c | E | F | G

tﬁe‘c—)l I<— —4 trec |<—— }4— tlD—’{’ "’I too “_

|
D rolen o | Lo |
op—| Te— | — be—toa
Est J—| il | L |
torp—y = = f—toTA

[~

SYGT A A 'f | ! | = T Vrst
= —>-J->I<|_<-— tasio

N HIGH IMPEDANCE
Q-Qs DECODED TONE # (n-1) Xl #n }——@
I x
tPSrD—W “— : :
) j———‘__;_‘l \ |

tere

TOE P f_- teTo _-4 r_

EXPLANATION OF EVENTS

A) TONE BURSTS DETECTED, TONE DURATION INVALID, OUTPUTS NOT UPDATED.

B) TONE #n DETECTED, TONE DURATION VALID, TONE DECODED AND LATCHED IN OUTPUTS

C) END OF TONE #n DETECTED, TONE ABSENT DURATION VALID, OUTPUTS REMIAN LATCHED UNTIL NEXT VALID
TONE.

D) OUTPUTS SWITCHED TO HIGH IMPEDANCE STATE.

E) TONE #n + 1 DETECTED, TONE DURATION VALID, TONE DECODED AND LATCHED IN OUTPUTS (CURRENTLY
HIGH IMPEDANCE).

F) ACCEPTABLE DROPOUT OF TONE #n + 1, TONE ABSENT DURATION INVALID, OUTPUTS REMAIN LATCHED.

G) END OF TONE #n + 1 DETECTED, TONE ABSENT DURATION VALID, OUTPUTS REMAIN LATCHED UNTIL NEXT
VALID TONE.

EXPLANATION OF SYMBOLS

Vin DTMF COMPOSITE INPUT SIGNAL.

ESt EARLY STEERING OUTPUT. INDICATES DETECTION OF VALID TONE FREQUENCIES.
SYGT  STEERING INPUT/GUARD TIME OUTPUT. DRIVES EXTERNAL RC TIMING CIRCUIT.
Q4-Qs 4-BIT DECODED TONE OUTPUT.

StD DELAYED STEERING OUTPUT. INDICATES THAT VALID FREQUENCIES HAVE BEEN PRESENT/ABSENT FOR THE
REQUIRED GUARD TIME THUS CONSTITUTING A VALID SIGNAL.

TOE TONE OUTPUT ENABLE (INPUT). A LOW LEVEL SHIFTS Q4-Q4 TO ITS HIGH IMPEDANCE STATE.
trReC MAXIMUM DTMF SIGNAL DURATION NOT DETECED AS VALID

trRec MINIMUM DTMF SIGNAL DURATION REQUIRED FOR VALID RECOGNITION

to MAXIMUM TIME BETWEEN VALID DTMF SIGNALS.

too MAXIMUM ALLOWABLE DROP OUT DURING VALID DTMF SIGNAL.

top TIME TO DETECT THE PRESENCE OF VALID DTMF SIGNALS.

toa TIME TO DETECT THE ABSENCE OF VALID DTMF SIGNALS.

toTe GUARD TIME, TONE PRESENT.

teTA GUARD TIME, TONE ABSENT.

Figure 11 - Timing Diagram
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MOTOROLA Order this document
SEMICONDUCTOR TECHNICAL DATA by 4N25/D

2\ NS OHSHONO®, 4N25 *

*
6-Pin DIP Optoisolators » AN2SA
Transistor Output AN26*

[CTR = 20% Min]

The 4N25/A, 4N26, 4N27 and 4N28 devices consist of a gallium arsenide 4N27
infrared emitting diode optically coupled to a monolithic silicon phototransistor

detector. 4N2 8

o Most Economical Optoisolator Choice for Medium Speed, Switching Applications [CTR = 10% Min]
o Meets or Exceeds All JEDEC Registered Specifications

o To order devices that are tested and marked per VDE 0884 requirements, the
suffix ”V” must be included at end of part number. VDE 0884 is a test option.

GlobalOptoisolator™

*Motorola Preferred Devices

Applications STYLE 1 PLASTIC
o General Purpose Switching Circuits A
o Interfacing and coupling systems of different potentials and impedance
¢ /O Interfacing

e Solid State Relays

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) STANDARD THRU HOLE
[ Rating ‘ Symbol I Value | Unit I LAREYT30A-04
INPUT LED

Reverse Voltage VR 3 Volts

Forward Current — Continuous IF 60 mA SCHEMATIC

LED Power Dissipation @ Tp =25°C Pp 120 mW

with Negligible Power in Output Detector

Derate above 25°C 1.41 mWPeC 1 E } b
OUTPUT TRANSISTOR 2 \ 5
Collector-Emitter Voltage VCEO 30 Volts 3F— 4

Emitter—Collector Voltage VECco 7 Volts
Collector-Base Voltage VcBO 70 Volts i ; tgg éﬁ?ggDE
Collector Current — Continuous Ic 150 mA 3. N.C.
- O 4. EMITTER
Detector Power Dissipation @ Tp = 25°C Pp 150 mW 5 COLLECTOR
with Negligible Power in Input LED 6. BASE
Derate above 25°C 1.76 mW/°C ’
TOTAL DEVICE
Isolation Surge Voltage(1) Viso 7500 Vac(pk)
(Peak ac Voltage, 60 Hz, 1 sec Duration)
Total Device Power Dissipation @ Ta = 25°C Pp 250 mW
Derate above 25°C 2.94 mW/°C
Ambient Operating Temperature Range(2) TA —55to +100 °C
Storage Temperature Range(2) Tstg -55to +150 °®C
Soldering Temperature (10 sec, 1/16” from case) TL 260 °C

1. Isolation surge voltage is an internal device dielectric breakdown rating.
For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.
2. Refer to Quality and Reliability Section in Opto Data Book for information on test conditions.

Preferred devices are Motorola recommended choices for future use and best overall value.
GlobalOptoisolatoris a trademark of Motorola, Inc.

REVS
© MelarplaOptaelectronics Device Data

Q‘F) MOTOROL{Q
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.****************************************************************************
b

¥ Program TELEPHONE COUNTER *

o Complier : SXA51 *
.****************************************************************************
3

ORG 0000H
LIJMP INIT

ORG 0023H

LIJMP SER_INT

E 1LCD BIT P13 ; E lcd (pin intl)

RS LCD BIE=- P12 ; RS lcd (pin t0)

SCL BIT P1.0 ; Clock ds1307

SDA BIT P11 ; Data ds1307

RELAY BIT P35 ; Trig relay

RX OK BIT OFOH ; Flag Rx

CONT BYTE W EQU ODOH ; Control byte write

CONT BYTE_R EQU ODI1H ; Control byte read

CONT EQU  8003H ; Control port 8255
PORT_A EQU  8000H ; Porta

PORT B EQU ~ 8001H ; Portb

PORT C EQU  8002H ; Portc

SUM 1 EQU 0005H s

SUM 10 EQU 0004H ; 10

SUM 100 EQU 0003H ; 100

COUNT EQU 0002H ; Keep Flame

LAST ADDR L EQU 0001H ; Low byte last address ram
LAST ADDR_H EQU 0000H ; High byte last address ram
SAMP EQU 20H

SAM7 BIT SAMP.7

SAM6 BIT SAMP.6



SAMS
SAM4
SAM3
SAM2
SAMI
SAMO
FLAG

RINGING_TONE

OFF_HOOK

RINGBACK_TONE

BUSY TONE
VOICE
MOBILE
PAY

KEEP

ORG

ADD LOW:
DATA:
SEC:

MIN:
HOUR:
DAY:
DATE:
MONTH:
YEAR:
PTR_MONTH:
PTR_DAY:

PTR_ASC D:

PTR_DATA D:

PTR_ASC K:

BIT
BIT
BIT
BIT
BIT
BIT
EQU
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

30H

DS
DS
DS
DS
DS
DS
DS
DS
DS
DS
DS
DS
DS
DS

SAMP.5
SAMP 4
SAMP.3
SAMP.2
SAMP.1
SAMP.0
21H
FLAG.0
FLAG.]
FLAG.2
FLAG.3
FLAGA4
FLAG.S
FLAG.6
FLAG.7
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PTR_DATA K: DS
PTR_2ND: DS
ORG 40H
KEY: DS
SUM_R_1: DS
SUM_R_10: DS
SUM_R_100: DS
NUMI: DS
NUM2: DS
NUM3: DS
NUM4: DS
NUMS: DS
NUMS: DS
NUMT: DS
NUMS: DS
NUMO: DS
HEXI: DS
HEX2: DS
TX_DATA: DS
ORG 50H
HEX3: DS
INIT: MOV
CLR
SETB
SETB
MOV
MOV

MOV

SP,#256-32
RELAY

RCT,

SDA
ADD_LOW,#0
DATA#0

SEC#0

; Initial Stack 32 Byte

; Initial clock ds1307

; Initial data ds1307
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.*******************************************
E]

b

sk sk sk sk sk sk skok skokok skokok kokok kok
>

MO1:

MOV MIN,#0

MOV  HOUR#0

MOV DAY #0

MOV  DATE#0

MOV MONTH#0
MOV  YEAR#0

MOV PTR_MONTH,#0
MOV PTR DAY #0
MOV PTR_ASC D40
MOV PTR_DATA D,#0
MOV  PTR_ASC K40
MOV PTR_DATA K#0
MOV  PTR_2ND,#0
MOV~ KEY#0

MOV  SUM R_100,#0
MOV SUM R 10#0
MOV SUM R 1#0
MOV HEX1#0

MOV HEX240

MONITOR %

LCALL INIT LCD_MO
MOV  RO,#0

MOV  DPTRATITLE
MOV  A#0FH
LCALL ADDR_LCD
CLR A

MOVC  A,@A+DPTR
LCALL WR_LCD
LCALL DELAY_500mS

sk sk sk 3k sk s sk e sk sk ke sk stk sk skeskok sk skokok kk

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

: Initial LCD for Monitor
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-*******************************************
>

5

.************************
s

MAINI:

ON_R:

CHK_DIALL:

TEL1:

INC DPTR
INC RO
CINE RO,#33,MO1

MAIN 1 *

LCALL INIT_LCD
LCALL PW_DELAY
MOV A #IBH
MOV DPTR#CONT

MOVX @DPTR,A

LCALL MAIN_SHOW
MOV DPTR#PORT A
MOVX A ,@DPTR
JB ACC.4,MAINI
LCALL DELAY_1S
MOV DPTR#PORT_A
MOVX  A@DPTR
JNB ACCA4,0N R

LIMP MAIN1

SETB RELAY
LCALL DELAY_ 500mS
MOV DPTRH#PORT A
MOVX A,@DPTR

JB  ACC.1,TEL_OUT
LCALL CLR_LCD

MOV  RO#0

MOV DPTR#SCR_TEL IN

CLR A

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

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

- Initial LCD for Normal

:Set 8255 Port A,B,C i/p

;1 Check Hand set On/Off

; Check Dial
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Hl1:

H2:

TEL_OUT:

OUT:

MOVC A@A+DPTR

LCALL WR _LCD

INC DPIR

INC RO

CINE RO#16,TEL1

CLR RELAY

MOV

DPTR#PORT_A

MOVX A,@DPTR

JNB ACC.4H1

LCALL DELAY_500mS

MOVX A,@DPTR

INB ACC4,H2

LCALL CLR LCD

LIMP MAINI

LCALL CLR LCD

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

NUML#X'
NUM2 #X'
NUM3 #X'
NUM4#X'
NUMS5 #X'
NUM6,#X'
NUMT7#X'
NUM8 #X'
NUM9 #X'
RO,#0
FLAG#0
SAMP #0

DPTR#SCR_TEL_OUT

CLR A

MOVC A,@A+DPTR
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DTMF1:

NI1:

H3:

GOTO _H:

LCALL WR_LCD
INC DPTR
INC RO

CINE RO#16,0UT

MOV  A#40H
LCALL ADDR_LCD
MOV  KEY #0

MOV DPTR#PORT B
MOVX A,@DPTR
LCALL SCAN DTMF
MOV DPTR#PORT_A
MOVX  A,@DPTR
INB  ACC.4N1

LIMP HCl1

MOV R2KEY

CINE R2#1,DTMFI
MOV~ APTR ASC_D
LCALL WR_LCD
MOV APTR ASC D
MOV~ NUMILA :Get Num1
MOV APTR DATA D
CINE A#0,SP1
LCALL GET NUMO
JB OFF HOOK,GOTO_H
JNB MOBILE,H4
CLR MOBILE

MOV DPTR#PORT A
MOVX A,@DPTR
JNB ACC4.H3

LIMP HCI
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SPI: LCALL GET NUMI
JB  OFF HOOK,HCI
LCALL CHK NUMI
MOV ~ A#4AH
LCALL ADDR _LCD
MOV~ A#*

LCALL WR LCD
LCALL DELAY 1S
LCALL DELAY 1S
LCALL DELAY_1S
LCALL DELAY_1S
LCALL DELAY_1S
MOV  DPTR#PORT_A
MOVX A,@DPTR
JNB  ACC4,GO

LIMP HCI

GO: JB  PAY,P4
MOV DPTR#PORT A
H10: MOVX - A,@DPTR
INB ACC4,H10
LIMP HCI
P4: CLR PAY
LCALL KEEPI
MOV A#S
LCALL WR_LCD
MOV DPTR#PORT_A
H1l: MOVX A,@DPTR
INB ACC4,HI1

LCALL DELAY_500mS



MOV DPTR#PORT_A
H12: MOVX A@DPTR

JNB ACC.4,HI12

LCALL KEEP2

LIMP HC2

H4: LCALL SAMPING
JB  OFF HOOK,HC1
LCALL CHK COUNT

JB OFF HOOK,HC1

MOV  A#4DH
LCALL ADDR LCD
MOV  ASAMP

LCALL SHOWASC

MOV SAMP,#0
MOV RO,#l
JB  RINGBACK TONE,RINGBACK
JB. BUSY TONE,GOTO_B
JB  VOICEGOTO E
HC1: CLR OFF HOOK
CLR MOBILE
LCALL DELAY 500mS
MOV DPTR#PORT_A
MOVX A,@DPTR
JNB ACCA4,CHK DIAL2
HC2: CLR RELAY
LCALL CLR LCD

LIMP MAINI



CHK_DIAL2:

GOTO_B:
GOTO _E:

RINGBACK:

RINGBACKI:

CHK_N:

LIMP CHK DIALI
LIMP BUSY
LIMP EXTRA

MOV A#4AH

LCALL ADDR_LCD
MOV~ A#*

LCALL WR_LCD

CLR RINGBACK TONE
LCALL SAMPING

JB  OFF HOOK,HC1
LCALL CHK COUNT
JB OFF HOOK,HCI

MOV  A#4DH
LCALL ADDR LCD
MOV ASAMP
LCALL SHOWASC

MOV SAMP#0

MOV ~ DPTR#PORT A
MOVX A,@DPTR

INB ACC.4,CHK N

LIMP HC1

JB  RINGBACK TONE,RINGBACKI

JB  VOICEAIS
LCALL SAMPING

JB OFF _HOOK,HCI
LCALL CHK COUNT
JB OFF _HOOK,HCI
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AIS:

HS5:

He:

BUSY:

BUSY 1:

MOV  A#4DH
LCALL ADDR LCD
MOV  ASAMP

LCALL SHOWASC

MOV  SAMP#0

JB  BUSY _TONE,BUSY

CLR VOICE
LCALL KEEPI

MOV — A#4BH
LCALL ADDR_LCD
MOV A#S

LCALL WR_LCD
MOV  DPTR#PORT A
MOVX A,@DPTR
JNB  ACC.4H5
LCALL DELAY 500mS
MOV DPTR#PORT A
MOVX A,@DPTR
JNB  ACC.4,H6
LCALL  KEEP2

LIMP HC2

CLR BUSY TONE

MOV  A#00H

LCALL ADDR_LCD
MOV RO,4#0

MOV DPTR#SCR BUSY
CLR A

MOVC A,@A+DPTR
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H7:

GOTO_HC1:

EXTRA:

WAIT:

NEXT2:

H8:

LCALL WR_LCD

INC DPTR

INC RO

CINE RO#16BUSY 1
MOV DPTR#PORT_A
MOVX A,@DPTR
JNB ACC.4H7

LIMP HCI1

CLR  VOICE

MOV A#4AH
LCALL “ADDR LCD
MOV A#+

LCALL WR LCD
MOV KEY#0

MOV~ DPTR#PORT B
MOVX  A,@DPTR
LCALL SCANKEY
MOV~ DPTR#PORT A
MOVX ~A,@DPTR
JNB  ACCA4NEXT2
LIMP._ HCI

MOV AKEY

CINE A#LWAIT
LCALL KEEP1

MOV A#§'

LCALL WR_LCD
MOV DPTR#PORT A
MOVX A@DPTR
JNB ACC4,H8

LCALL DELAY_500mS
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MOV DPTR#PORT_A
HY: MOVX A,@DPTR
JNB  ACC.4H9
LCALL KEEP2
LJMP HC2

.*******************************************************************
3

Check Telephone Counter *

SRR LR SRR SRS
CHK._COUNT: MOV A,SAMP
CINE AH#OCOH,RI1
SETB RINGBACK TONE
LIMP END_COUNT
RII: CINE = A#80H,BUL
SETB RINGBACK TONE
LJMP END_COUNT
BUI: CINE A#0AAHBU2
SETB BUSY TONE
LIMP END COUNT
BU2: CINE ~ A#0BFH,BU3
SETB BUSY TONE
LIMP 'END_COUNT
BU3: CINE A#0F7H,BU4
SETB BUSY TONE
LIMP END_COUNT
BU4: CINE AM#SEH,MO_PCT
SETB BUSY TONE
LIMP END_COUNT
MO_PCT: SETB VOICE
END_COUNT: MOV DPTR#PORT A
MOVX A@DPTR
INB ACCA4,END_COUNTI
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SETB OFF _HOOK

END COUNTI: RET
;*******************************************************************
Keep Telephone Num & Time start *
; & Increment Sum *
;*******************************************************************
KEEP1: PUSH OIH

PUSH 02H

PUSH 03H

PUSH 04H

PUSH DPH

PUSH DPL

MOV  R2#0

MOV DPTR#LAST ADDR _H

MOVX A,@DPTR

MOV R3A | : Getl last addr_high

MOV DPTR#LAST_ADDR L

MOVX A @DPTR

MOV R4A ; Getl last addr_low
MOV DPHR3

MOV  DPLR4 ; DPTR=0006H
:MOV  R1,#NUMI : RAM_ADDR_44H

MOV R1,#044H
LOOP_KEEP: MOV A@RI1
MOVX @DPTR,A ; 9 Number
INC RI
INC R2
INC DPTR
CINE R2#9,LOOP_KEEP
MOV ADD LOW #04H

LCALL READ BYTE



LCALL CHANGE
MOV  AHEXI
MOVX @DPTR,A
INC DPTR

MOV  AHEX2
MOVX @DPTR,A
INC DPTR

MOV ADD LOW #05H
LCALL READ BYTE
LCALL CHANGE
MOV~ A,HEX1
MOVX @DPTR,A
INC DPTR

MOV~ AHEX2
MOVX @DPTR.A
INC DPTR

MOV ADD_LOW #06H
LCALL READ BYTE
LCALL CHANGE
MOV AHEXI

MOVX - @DPTR,A
INC  DPTR

MOV  A,HEX2
MOVX @DPTR,A
INC DPTR

MOV ADD_LOW,#02H
LCALL READ BYTE
LCALL CHANGE
MOV  AHEXI

MOVX @DPTR,A

INC DPTR
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; Date

; Date

; Month

; Month

oy ear

; Year

; Start time

; Hour



MOV  AHEX2

MOVX @DPTR,A ; Hour
INC DPTR

MOV ADD LOW #01H

LCALL READ BYTE

LCALL CHANGE

MOV  AHEXI1

MOVX @DPTR,A ; Min
INC DPIR

MOV  AHEX2

MOVX @DPTRA ; Min
INC DPTR

MOV  ADD_LOW,#00H

LCALL READ BYTE

LCALL CHANGE

MOV AHEXI

MOVX @DPTR,A ; Sec
INC DPTR

MOV AHEX2

MOVX @DPTR,A 78EC
INC DPTR

MOV - R3,DPH

MOV R4,DPL

MOV DPTR#LAST_ADDR H
MOV AR3

MOVX @DPTR,A :Keep last addr. of ram
MOV DPTR#LAST ADDR L
MOV AR4

MOVX @DPTR,A

LCALL INC_SUM

POP DPL
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POP DPH
POP 04H
POP O03H
POP 02H
POP OlH
RET

sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk ok ok ok sk sk sk skokosk sk kol sk kot sk sk ok sk sk sk sk sk sk skosk sk sk sk sk sk kosk skekoskokoskokok ko skokokokoskok
3

Keep Time stop *

A AAAAFAA AR R ARAAR A KA I IR AR ARk
KEEP2: PUSH 03H

PUSH 04H

PUSH DPH

PUSH DPL

MOV DPTR#LAST ADDR _H

MOVX A,@DPTR

MOV R3A ; Get2 last addr_high

MOV DPTR#LAST ADDR L

MOVX  A,@DPTR

MOV R4,A ; Get2 last addr_low
MOV DPHR3

MOV DPL,R4

MOV  ADD LOW #02H ; Stop time

LCALL READ BYTE

LCALL CHANGE

MOV A HEX1

MOVX @DPTR,A ; Hour
INC DPTR

MOV A HEX2

MOVX @DPTR,A ; Hour
INC DPTR

MOV ADD LOW #01H



LCALL READ BYTE

LCALL CHANGE

MOV  AHEXI1

MOVX @DPTR,A ; Min
INC DPTR

MOV  AHEX2

MOVX @DPTR,A : Min
"INC DPTR

MOV ADD LOW,#00H

LCALL READ BYTE

LCALL CHANGE

MOV  AHEXI

MOVX @DPTR,A ; Sec
INC DPTR

MOV  AHEX2

MOVX @DPTR,A : Sec
INC DPTR

MOV  R3,DPH

MOV R4,DPL

MOV DPTR#LAST_ADDR_H
MOV AR3

MOVX @DPTR,A :Keep2 last addr. of ram
MOV DPTR#LAST _ADDR L
MOV AR4

MOVX @DPTRA

MOV DPTR#COUNT

MOVX A,@DPTR

INC A :Counter Flame of data
MOVX @DPTR,A

POP DPL

POP DPH
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Lkokok skok sk kokkok ok
’

b

.************************************************************
5

POP 04H
POP 03H
RET

Get Telephone Number ;If Start NUM=>(0)

GET _NUMO: PUSH 02H

DTMF20:

AREA:

N2:

DTMF30:

MOV KEY#

MOV  DPTR#PORT_B
MOVX A,@DPTR
LCALL SCAN_DTMF
MOV  APTR_DATA D
CINE A#1,AREA
SETB MOBILE

MOV DPTR#PORT_A
MOVX  A,@DPTR
JNB  ACC4N2
SETB ~ OFF_HOOK
LIMP HAND_DO
MOV R2,KEY

CINE R2,#2,DTMF20
MOV A,PTR_ASC_D
LCALL WR_LCD
MOV A,PTR_ASC_D
MOV NUM2,A
MOV KEY,#2

MOV DPTR#PORT_B
MOVX A@DPTR
LCALL SCAN_DTMF
MOV DPTR#PORT A

MOVX A@DPTR

*

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

sokokoskkok ok

:Get Phone Num?2
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N3:

DTMF40:

N4

DTMF50:

JNB ACC.4N3

SETB OFF_HOOK
LIMP HAND DO

MOV R2KEY

CINE R2#3DTMF30
MOV APTR ASC D
LCALL WR_LCD

MOV APTR_ASC_D
MOV NUM3A :Get Phone Num3
MOV KEY#3

MOV DPTR#PORT_B
MOVX A,@DPTR
LCALL SCAN DTMF
MOV~ DPTR#PORT_A
MOVX A,@DPTR

JNB ACC4,N4

SETB OFF HOOK
LIMP HAND_DO

MOV  R2KEY

CINE R2,#4,DTMF40
MOV 'A,PTR_ASC D
LCALL WR_LCD

MOV A,PTR_ASC D
MOV NUM4,A :Get Phone Num4
MOV KEY#

MOV DPTR#PORT B
MOVX A,@DPTR
LCALL SCAN_DTMF
MOV DPTR#PORT_A
MOVX A,@DPTR

JNB ACC.4,N5
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NS:

DTMF60:

N6:

DTMF70:

SETB OFF_HOOK
LIMP HAND DO

MOV R2KEY

CINE R2#5DTMF50
MOV APTR ASC D
LCALL WR_LCD

MOV APTR ASC D
MOV NUMSA :Get Phone Num5
MOV KEY #5

MOV DPTR#PORT_B
MOVX A,@DPTR
LCALL SCAN DTMF
MOV  DPTR#PORT A
MOVX A,@DPTR

JNB ACC.4)N6

SETB OFF _HOOK
LJMP HAND_ DO

MOV  R2,KEY

CINE R2#6,DTMF60
MOV APTR ASC D
LCALL WR LCD

MOV  APTR ASC D
MOV NUMS6,A :Get Phone Num6
MOV KEY#6

MOV DPTR#PORT_B
MOVX A,@DPTR
LCALL SCAN_DTMF
MOV DPTR#PORT_A
MOVX A,@DPTR

JNB ACC.4N7

SETB OFF HOOK
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N7:

DTMF80:

N8:

DTMF90:

LJMP HAND DO
MOV R2KEY

CINE R2#7DTMF70
MOV APTR ASC_D
LCALL WR_LCD
MOV APTR ASC D
MOV NUMTA :Get Phone Num7
MOV KEY#7

MOV DPTR#PORT_B
MOVX A,@DPTR
LCALL SCAN_DTMF
MOV DPTR#PORT_A
MOVX A,@DPTR

JNB ACC.4,N8

SETB OFF HOOK
LIMP HAND_DO

MOV R2KEY

CINE R2,#3,DTMF30
MOV  A,PTR_ASC D
LCALL WR_LCD

MOV ~ A,PTR_ASC_D
MOV NUMSA :Get Phone Num38
MOV KEY,#8

MOV DPTR#PORT_B
MOVX A,@DPTR
LCALL SCAN_DTMF
MOV DPTR#PORT_A
MOVX A,@DPTR

JNB ACC.4,N9

SETB OFF_HOOK

LIMP HAND_DO
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NO: MOV

104

R2,KEY

CINE R2#9,DTMF90

MOV

APTR _ASC D

LCALL WR_LCD

MOV

MOV

APTR ASC D
NUM9,A :Get Phone Num9

HAND_DO: POP 02H

RET

.*******************************************************************
b

)

Get Telephone Number ;If Start NUM=>(1) e

.*******************************************************************
i ]

GET NUMI: PUSH
PUSH
MOV
MOV
DTMF _1: MOV
MOV

01H

02H

HEX3#0

R1#NUM2 - RAM_ADDR 45H
KEY #0

DPTR#PORT_B

MOVX  A,@DPTR

LCALL SCAN_DTMF

MOV

DPTR#PORT_A

MOVX - A,@DPTR

JNB  ACC4,WIl

SETB

LIMP

WIL: MOV
CINE
MOV

OFF HOOK

HAND D1

AKEY
A#1,DTMF_1

A,PTR_ASC D

LCALL WR_LCD

MOV
MOV

APTR_ASC D

@R1,A :Get Phone Num?2



WI2:

HAND DI:

INC HEX3

INC R1

MOV  AHEX3
CINE A#4,WI2
LJMP HAND DI
CINE A#3,DTMF_1
POP 02H

POP O1H

RET

.*******************************************************************
s

: Check Telephone Number ;If Start NUM=>(1) *

-*******************************************************************
bl

CHK_NUMI:

NO1:

NUMB_1141 2 4:

NUMB1142_4:

NUMB1144:

MOV
CINE
MOV
CINE
MOV
CINE
SETB

LIMP

CINE
MOV
CINE
SETB
LIMP
CINE
SETB
LIMP
CINE

SETB

ANUM2
A#1NUMB4

ANUM3
A#2NUMB 1141 2 4
ANUM4

A#5NO1

PAY

NO _PAY

A#4NUMB_1187_8
ANUM4
A#1NUMB1142_4
PAY

NO PAY
A#2,NUMB1144
PAY

NO PAY

A#4NO2

PAY
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NO2:

NUMB_1187_8:

NUMB1188:

NO3:

NUMB4:

NUMB_142:

NO4:

NUMBS:

NUMB1506_7:

NUMBI1507:

LIMP

CINE
MOV
CINE
SETB
LIMP
CINE
SETB

LIMP

CINE
MOV
CINE
SETB
LIMP
CINE
SETB

LIMP

CINE
MOV
CJNE
MOV
CINE
SETB
LIMP
CINE
SETB
LIMP
CINE

NO_PAY

A#8NO3
ANUM4
A#7NUMB1188
PAY

NO_PAY
A#8NO3

PAY

NO_PAY

A#4NUMB5
ANUM3
AH#INUMB 142
PAY

NO_PAY
A#2NO4

PAY

NO_PAY

A#5NUMB6

ANUM3
A#ONUMB_151_152 153 1567
ANUM4

A#ONUMB1506 7

PAY

NO_PAY

A#6NUMBI1507

PAY

NO_PAY

AH#TNO5
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SETB

NOS: LIMP

NUMB._151_152_153_1567:
SETB
LIMP

NUMB _152_153_1567: CINE
SETB

LIMP

NUMB_153 1567: CINE
SETB

LIMP

NUMB_1567: CINE
MOV
CINE
SETB

NO6: LIMP

NUMB6: CINE
MOV
CINE
SETB
LIMP

NUMB_162_163_1665:
SETB
LIMP

PAY

NO_PAY

CINE A#1NUMB 152 153_1567
PAY
NO_PAY

A#2NUMB_153_1567
PAY

NO_PAY

A#3INUMB 1567
PAY

NO_PAY

AH#ONOO6

ANUM4
A#1NO6
PAY

NO _PAY

A#6NUMBS

ANUMS3
A#1NUMB_162 163 1665
PAY

NO PAY

CINE A#2,NUMB_163_1665
PAY
NO _PAY
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NUMB_163_1665:

NUMB_1665:

NO7:

NUMBS:

NOS:

NUMB_182 4:

NUMB_184:

NO_PAY:

.*******************************************************************
>

; Sampling Signal

.******************************************************
bl

SAMPING:

SAL:

CINE
SETB

LIMP

CINE
MOV
CINE
SETB
LIMP

CINE
MOV
CINE
SETB

LIMP

CINE
SETB

LIMP

CINE
SETB

RET

A#3 NUMB_1665
PAY

NO_PAY

A#6,NO7

ANUM4
A#5NO7
PAY

NO PAY

A#BNOS

ANUM3
A#1NUMB_182 4
PAY

NO PAY

A#2NUMB_184

PAY

NO_PAY

A#4NO PAY

PAY

*

PUSH 01H

MOVX A,@DPTR

JNB ACC.1,SAl

LCALL DELAY_50mS

MOV

R1,#0

sk 3k ok ok ok okokosk ok kokkok
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SA2:

Z1:

BIT 6:

Z2:

BIT 5:

Z3:

BIT 4:

74

MOV

DPTR#PORT_A

MOVX A,@DPTR

INC Rl

CINE
JNB
SETB
LIMP
CLR
LIMP

CINE
INB
SETB
LIMP
CLR
LIMP

CINE
JNB
SETB
LIMP
CLR
LIMP

CINE
JNB
SETB
LIMP
CLR
LIMP

R1#1BIT 6

ACC.171
SAM7
DEL S
SAMT

DEL S

R1#2,BIT 5

ACC.1,Z2
SAMS
DEL S
SAMS6
DEL S

R1,4#3,BIT 4
ACC.1,Z3

SAMS

DEL S
SAMS

DEL S

R1,#4,BIT 3
ACC.1,Z4
SAM4
DEL S
SAM4

DEL S
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BIT 3:

Z5:

BIT 2:

Z6:

BIT 1:

Z7:

BIT 0:

Z8:

DEL S:

CINE
JNB
SETB
LIMP
CLR

LIMP

CINE
JNB
SETB
LIMP
CLR

LIMP

CINE
JNB
SETB
LIMP
CLR

LIMP

CINE
JNB
SETB
LIMP
CLR
LIMP
MOV

R1#5BIT 2

ACC.175
SAM3
DEL S
SAM3

DEL S

RI1#6BIT 1

ACC.1,26
SAM2
DEL S
SAM2
DEL S

R1,#7,BIT 0
ACC.1,Z7
SAMI
DEL S
SAMI

DEL S

R1,#8,END_BIT
ACC.1Z8
SAMO
END BIT
SAMO
END _BIT
DPTR#PORT A

MOVX A,@DPTR

JNB
SETB

ACCA4,AK

OFF_HOOK
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END _BIT:

LCALL DELAY_500mS
LIMP SA2

POP O01H

RET

.*******************************************************************
3

s

MAIN SHOW *

.*******************************************************************
b ;

MAIN _SHOW:

MOV  A#O0H :FIRST LINE
LCALL ADDR LCD
MOV~ ADD LOW,#02H
LCALL READ BYTE
MOV ~HOUR,DATA
LCALL SHOWASC
MOV A#"

LCALL WR LCD
MOV ~ ADD LOW #01H
LCALL READ BYTE
MOV ~MIN,DATA
LCALL SHOWASC
MOV~ A#"

LCALL WR LCD
MOV ADD LOW,#00H
LCALL READ BYTE
MOV SECDATA
LCALL SHOWASC
MOV A#'

LCALL WR _LCD
MOV  A#S'

LCALL WR_LCD
MOV  A#U

LCALL WR_LCD
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MOV A#M
LCALL WR_LCD
MOV A#=
LCALL WR_LCD

LCALL SHOW_SUM

MOV A#40H
LCALL ADDR_LCD
MOV _ADD LOW,#03H
LCALL READ _BYTE
MOV DAY,DATA
LCALL WRITE_DAY
MOV A#'

LCALL WR_LCD
MOV ~ ADD LOW #04H
LCALL READ BYTE
MOV DATE,DATA
LCALL SHOWASC
MOV~ A#/

LCALL WR_LCD
MOV ~ADD LOW #05H
LCALL READ BYTE
MOV MONTH,DATA
LCALL WRITE_MON
MOV A#/

LCALL WR_LCD
MOV ADD_LOW #06H
LCALL READ_BYTE
MOV YEAR,DATA
LCALL SHOWASC

MOV A#'

:SECOND LINE

12



MSI1:

CHK_END:

.*********************************************
)

<k
H]

-
)

Select

i/p var

LCALL WR_LCD
MOV  A#'
LCALL WR_LCD
MOV A#'

LCALL WR_LCD

MOV DPTR#PORT C
MOVX A,@DPTR

MOV  KEY,#0

LCALL SCANKEY

MOV — R7,PTR_DATA K
CINE R7#1FH,CHK_END
MOV ~ PTR DATA K#0
LCALL CLR LCD

MOV RO,#0

MOV  DPTR#SCR SELECT
CLR A

MOVC A,@A+DPTR
LCALL WR_LCD

INC DPTR

INC RO

CIJNE RO,#16,MS1
LCALL DELAY.1S
LCALL SELECTI

RET

£

£

: Check Set

sk ok ok ok ok kok

-****************************************************
¥

SELECT1:

Sl

LCALL SHOWI

MOV  KEY,#0
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CHK D:

CHK_SETI:

CHK_MEMI:

CHK_TX1:

SEL_CLRI:

SEL_ENDI:

SHOWI:

MOV DPTR#PORT_C
MOVX A@DPTR
LCALL SCANKEY
MOV RO,KEY

CINE RO#1S1

MOV R2,PTR DATA K
CINE R2#13H,CHK D
LCALL SHOWI

LIMP S1

CINE R2#17H,CHK_SET1
LCALL SHOW2

LIMP Sl

CINE R2#1,CHK _MEMI
LCALL SET MODE
LIMP SEL_ENDI
CINE R2,#2,CHK_TX1
LCALL MEM MODE
LJMP SEL ENDI
CINE R2,#3,SEL_CLRI
LCALL TX MODE
LJMP  SEL _ENDI
CINE - R2#ICH,S1
MOV PTR DATA_K#0
POP 02H

POP 00H

RET

PUSH 00H
MOV  RO#0
LCALL CLR_LCD

MOV  RO#0
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SHI1:

SH2:

SHOW?2:

SH3:

MOV DPTR#SCR_SELECT3
CLR A

MOVC A,@A+DPTR
LCALL WR LCD

INC DPTR

INC RO

CINE RO,#16,SH1

MOV  A#40H

LCALL ADDR_LCD

MOV  RO#0

MOV  DPTR#SCR SELECT4
CLR A

MOVC ~ A,@A+DPTR
LCALL WR_LCD

INC DPTR

INC RO

CINE RO,#16,SH2

POP  00H

RET

PUSH 00H

MOV RO#0

LCALL CLR_LCD

MOV RO#0

MOV DPTR#SCR_SELECT4
CLR A

MOVC A@A+DPTR
LCALL WR_LCD

INC DPTR

INC RO

CINE RO#16,SH3
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SH4-:

MOV  A#40H
LCALL ADDR_LCD
MOV  RO#0

MOV DPTR#SCR_SELECTS5
CLR A

MOVC A,@A+DPTR
LCALL WR_LCD
INC DPIR

INC RO

CJNE RO,#16,SH4
POP (00H

RET

.****************************************************
)

ok
5

Clear Data Memory i

.****************************************************
’

MEM_MODE:

MET1:

CL1:

PUSH  00H

PUSH  02H

LCALL BLINK. LCD
LCALL CLR LCD
MOV RO#0

MOV DPTR#SCR_MEM MODE
CLINH

MOVC A@A+DPTR
LCALL WR_LCD
INC DPTR

INC RO

CINE RO#14MEl
MOV A#0

MOV R24#0

MOV  DPTR#COUNT

MOVX @DPTR,A
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CL2:

ME2:

INC DPTR

INC R2

CINE R2#4CL1
MOV R2,#0

MOV  A#OFFH
MOVX @DPTR,A
INC DPTR

MOV R2,DPH
CINE R2,#80H,CL2
MOV  A#00H
MOV DPTRAHLAST ADDR _H
MOVX @DPTR,A
MOV A #06H
MOV  DPTR#LAST ADDR L
MOVX @DPTR,A
LCALL DELAY 1S
MOV A #40H
LCALL ADDR LCD
MOV RO#0

MOV. DPTR#SCR_COMPLETE
CLR A

MOVC  A,@A+DPTR
LCALL WR_LCD
INC DPTR

INC RO

CINE RO#16,ME2
LCALL DELAY_1S
LCALL ON_LCD
POP 02H

POP 00H

RET
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.****************************************************
>

b

;¥ Tranfer Data to Computer *

.****************************************************
3

TX_MODE:

TX1:

LOOP:

PUSH 00H

PUSH O1H

LCALL BLINK_LCD
LCALL CLR LCD
MOV R0#0

MOV  DPTR#SCR_TX MODE
CLR A

MOVC A,@A+DPTR
LCALL WR_LCD
INC DPTR

INC RO

CINE RO#11,TX1
MOV  TMOD,#21H
MOV THI#OFBH
MOV TL1#0FBH
MOV  IE#10010000B
SETB  TR1

MOV SCON,#50H
MOV DPTR#COUNT
MOVX A,@DPTR
MOV RI,A

MOV  DPTR#0006H
CLR RX OK

JINB RX_OK.S$
LCALL TX TEXT
DINZ RI,LOOP
MOV  A#40H

LCALL ADDR _LCD
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MOV RO#0

MOV DPTR#SCR_COMPLETE
TX2: CLR A

MOVC A,@A+DPTR

LCALL WR LCD

INC DPTR

INC RO

CINE RO#16,TX2

LCALL DELAY 1S

LCALL ON_LCD

POP OlH

POP  O0H

RET
-’****************************************************
a Set time & date %
o i/p var j*
;****************************************************
SET MODE: PUSH 00H

PUSH 02H

LCALL BLINK LCD
SET DAY: LCALL CLR LCD
MOV RO#0 .SET DAY
MOV DPTR#SCR SET
SE1: CLR A
MOVC A,@A+DPTR
LCALL WR_LCD
INC DPTR
INC RO
CINE RO#16,SEl

MOV  A#O0H
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LCALL ADDR LCD

MOV RO#0

MOV DPTR#SCR SET DAY
SE2: CLR A

MOVC A,@A+DPTR

LCALL WR_LCD

INC DPTR

INC RO

CINE RO,#16,SE2

MOV A#4TH

LCALL ADDR LCD

MOV RO#0
MOV~ R2,#0

SE3: MOV  KEY#0
MOV  DPTR#PORT C
MOVX A,@DPTR
LCALL SCANKEY
MOV~ ROKEY
CINE RO,#1,SE3

MOV A,PTR_DATA K

CINE A,#00H,SE3

MOV A,PTR_ASC K
LCALL WR_LCD
LCALL DELAY 500mS
MOV APTR DATA K
SWAP A
MOV R2A

SE4: MOV  KEY #1



MON:

TUE:

WED:

THU:

FRI:

SAT:

OK1:

CONTI:

MOV

DPTR#PORT_C

MOVX A,@DPTR

LCALL SCANKEY

MOV

CINE

MOV
CINE
LIMP
CINE
LIMP
CINE
LIMP
CINE
LIMP
CINE
LIMP
CINE
LIMP
CINE

MOV

RO,KEY

RO,#2,SE4

APTR_DATA K
A#01H,MON
OK1
A#02H,TUE
OK1
A#O3H,WED
OK1
A#04H,THU
OK1
A#05H,FRI
0K1
A#O6H,SAT
0K1
A#O0TH,SE4

APTR_ASC K

LCALL WR LCD

LCALL DELAY_500mS

MOV

A,PTR_DATA K

ORL AR2

MOV

DAY,A

LCALL CLR_LCD

MOV

MOV

RO,#0
DPTR,#SCR_CONFIRM1

CLR A
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CONZ2:

CON3:

CON4:

SET_DATE:

SE21:

MOVC A@A+DPTR
LCALL WR_LCD
INC DPTR

INC RO

CINE RO,#16,CON1

MOV  A#40H
LCALL ADDR _LCD
MOV R0#0

MOV DPTR#SCR_CONFIRM?2

CLR A

MOVC ~A,@A+DPTR
LCALL WR_LCD

INC DPTR

INC RO

CINE RO0,#16,CON2
MOV DPTR#PORT C
MOVX  A,@DPTR
LCALL SCANKEY
MOV APTR DATA K
CINE A#1FH,CON4
LIMP SET DATE
CINE A#1CH,CON3

LIMP SET DAY

LCALL CLR_LCD

MOV  RO#0

MOV DPTR#SCR_SET
CLR A

MOVC A,@A+DPTR

LCALL WR_LCD

;SET DATE
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SES:

SEé:

DATE10:

INC DPTR

INC RO

CINE

MOV

RO,#16,SE21

A#40H

LCALL ADDR_LCD

MOV

MOV DPTR#SCR_SET_DATE

RO,#0

CLR A

MOVC A,@A+DPTR

LCALL WR_LCD

INC -~ DPTR

INC RO

CINE
MOV

RO,#16,SE5

AH#HATH

LCALL ADDR_LCD

MOV
MOV
MOV
MOV

RO,#0
R2.#0
KEY #0

DPTR#PORT_C

MOVX ~A,@DPTR

LCALL SCANKEY

MOV
CINE

MOV
CINE
LIMP
CINE

LIMP

ROKEY

RO,#1,SE6

APTR DATA_K
A #00H,DATE10
OK2

A #01H,DATE20

OK2
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DATE20:

DATE30:

OK2:

SET:

CHK_30:

ERRI10:

CINE
LIMP
CINE

MOV

A #02H,DATE30
OK2

A #03H,SE6

APTR ASC K

LCALL WR_LCD

LCALL DELAY_500mS

MOV

APTR_DATA K

SWAP A

MOV
MOV
MOV

R2,A
KEY #1

DPTR#PORT_C

MOVX A,@DPTR

LCALL SCANKEY

MOV

CINE

MOV
CINE

RO,KEY

RO,#2,SE7

APTR _DATA_K

R2 #00H,CHK 30

LCALL CHK_COLOR

MOV
CINE
CINE

LIMP

CINE
CINE
LIMP
CINE
LIMP

ROKEY
RO,#2,SE7
A #1DH,0K3

SE7

R2#30H,CHK_10 20
A #00H,ERR10

OK3

A #01H,SE7

OK3

124



CHK_10_20:

OK3:

SET_MONTH:

SES:

OCT _DEC:

OK4:

LCALL CHK COLOR
MOV ROKEY

CINE RO#2SE7

MOV APTR ASC K
LCALL WR _LCD
LCALL DELAY_500mS
MOV APTR DATA K
ORL AR2

MOV DATEA

MOV A#4AH
LCALL ADDR_LCD
MOV RO,#0

MOV R2,#0

MOV KEY#0

MOV DPTR#PORT C
MOVX A,@DPTR
LCALL SCANKEY
MOV ROKEY

CINE RO.#1,SE8

MOV  APTR DATA K
CINE A,#00H,0CT_DEC
LIMP OK4

CINE A,#01H,SE8

MOV APTR_ASC K
LCALL WR_LCD
LCALL DELAY_500mS

MOV APTR_DATA K

:SET MONTH
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SE9:

OCT_DEC :

NOV:

DEC:

OKS5:

SET YEAR:

SWAP A

MOV R2A

MOV KEY #1

MOV DPTR#PORT_C
MOVX A,@DPTR
LCALL SCANKEY
MOV ROKEY

CINE RO,#2,SE9

MOV APTR DATA K
CINE R2#00H,0CT DEC_
LCALL CHK COLOR
MOV RO,KEY

CJNE RO#2,SE9

CINE A#1DH,0K5

CINE A#00H,NOV
LIMP OKS5

CINE A#O01H,DEC
LIMP OKS5

CINE = A#02H,SE9

MOV APTR_ASC. K
LCALL WR_LCD
LCALL DELAY_500mS
MOV APTR DATA K
ORL AR2

MOV MONTH,A

MOV A#DH ;SET YEAR

LCALL ADDR_LCD
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SE10:

OK7:

SE11:

MOV  RO0,#0

MOV  R2,#0

MOV KEY#0

MOV DPTR#PORT_C
MOVX A,@DPTR
LCALL SCANKEY
MOV RO, KEY

CINE RO,#1,SE10

MOV  APTR DATA K
LCALL CHK_COLOR
MOV RO KEY

CINE RO#1,SE10

MOV APTR_ASC K
LCALL WR _LCD
LCALL DELAY_500mS
MOV APTR DATA K
SWAP A

MOV R2,A

MOV ~ DPTR#PORT C
MOVX  A,@DPTR
LCALL SCANKEY
MOV  ROKEY

CINE RO,#2,SE11

MOV A,PTR DATA K
LCALL CHK COLOR
MOV RO,KEY
CINE RO,#2,SE11
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CONS:

CONG6:

CONT:

MOV APTR_ASC K
LCALL WR_LCD
LCALL DELAY 500mS
MOV APTR DATA K
ORL AR2

MOV YEARA

LCALL CLR LCD

MOV RO#0

MOV DPTR#SCR_CONFIRMI
CLR A

MOVC A,@A+DPTR

LCALL WR_LCD

INC DPTR

INC RO

CJNE RO,#16,CON5

MOV A#40H
LCALL ADDR _LCD
MOV RO,#0

MOV ~ DPTR#SCR_CONFIRM2
CLR - A

MOVC A,@A+DPTR
LCALL WR LCD

INC DPTR

INC RO

CINE RO,#16,CON6
MOV DPTR#PORT C
MOVX A,@DPTR
LCALL SCANKEY
MOV APTR DATA K
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CON&:

SET TIME:

SE22:

SE12:

SET_HOUR:

SE13:

CINE
LIMP
CINE

LIMP

A#1FH,CON8
SET_TIME
A#1CH,CON7

SET DATE

LCALL CLR LCD

MOV

MOV DPTR#SCR_SET

RO,#0

CLR A

MOVC A,@A+DPTR

LCALL WR_LCD

INC  DPTR

INC RO

CINE

MOV

RO,#16,SE22

A#40H

LCALL ADDR_LCD

MOV

RO,#0

:SET_TIME

MOV DPTR#SCR_SET_TIME

CLR A

MOVC - A,@A+DPTR

LCALL WR_LCD

INC DPTR

INC RO

CINE

MOV

RO,#16,SE12

A#4TH

LCALL ADDR_LCD

MOV
MOV
MOV

RO,#0
R2#0
KEY #0

-SET_HOUR
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HR_10_19:

HR 20 23:

OKS:

SE14:

MOV

DPTR#PORT C

MOVX A,@DPTR

LCALL SCANKEY

MOV
CINE

MOV
CINE
LIMP
CINE
LIMP
CINE

MOV

RO,KEY

RO,#1,SE13

APTR_DATA K
AHO0H,HR _10_19
OK3
AH#OIH,HR 20 23
OKS8
AH#O02H,SE13

APTR_ASC K

LCALL WR_LCD

LCALL DELAY_500mS

MOV
SWAP
MOV
MOV
MOV

A,PTR DATA K
A

R2,A

KEY #1

DPTR#PORT_C

MOVX A,@DPTR

LCALL SCANKEY

MOV
CINE

MOV
CINE

ROKEY

RO,#2,SE14

A,PTR_DATA K
R2 #00H,HR_10 19

LCALL CHK COLOR

MOV
CINE

ROKEY

RO,#2,SE14
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LIMP OK9

HR_10 19 : CINE R2,#10H,HR 20 23_
LCALL CHK_COLOR
MOV ROKEY
CINE RO,#2,SE14

LIMP OK9

HR 20 23 : CINE A#00H,HR 21
LIMP OK9

HR 21: CIJNE A #01H,HR 22
LIMP OK9

HR 22: CINE A#02H,HR 23
LIMP OK9

HR 23: CINE A #03H,SE14

OK9: MOV  A,PTR_ASC K

LCALL WR LCD
LCALL DELAY 500mS
MOV -~ A,PTR_DATA_K
ORL ~ A,R2

MOV HOURA

SET_MIN: MOV A#AH ;SET MIN

LCALL ADDR_LCD

MOV  RO#0
MOV R2#0

SE15: MOV KEY,#0
MOV DPTR#PORT_C
MOVX A @DPTR
LCALL SCANKEY

MOV ROKEY



MIN_10:

MIN _20:

MIN 30:

MIN_40:

MIN_50:

OK10:

SE16:

CINE RO#1,SE15

MOV  APTR DATA K
CINE A#00H,MIN_ 10
LIMP OKI0

CINE A#01H,MIN 20
LIMP OKI0

CINE A#02H,MIN 30
LIMP  OKI0

CINE A #03H,MIN_40
LIMP OKI0

CINE A #04HMIN 50
LIMP  OKI0

CINE A#05H,SE15

MOV  A.PTR_ASC K
LCALL WR_LCD
LCALL DELAY. 500mS
MOV  A,PTR DATA K
SWAP A

MOV R2,A

MOV KEY #1

MOV DPTR#PORT C
MOVX A@DPTR
LCALL SCANKEY
MOV ROKEY

CINE RO#2,SE16

MOV APTR DATA K
LCALL CHK_COLOR

MOV ROKEY
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SET SEC:

SE1%:

SEC_10:

SEC_20:

SEC_30:

SEC_40:

CINE

MOV

RO,#2,SE16

APTR_ASC K

LCALL WR_LCD

LCALL DELAY_500mS

MOV

APTR DATA K

ORL AR2

MOV

MOV

MIN,A

A#4DH

LCALL ADDR_LCD

MOV
MOV
MOV
MOV

RO,#0

R2,#0

KEY#0
DPTR#PORT_C

MOVX A,@DPTR

LCALL SCANKEY

MOV

CINE

MOV
CINE
LIMP
CINE
LIMP
CINE
LIMP
CINE
LIMP
CINE
LIMP

RO,KEY
RO,#1,SE17

A,PTR_DATA K
A#00H,SEC_10
OK11
A#01H,SEC_20
OK11
A#02H,SEC 30
OK11
A#03H,SEC_40
OK11
A#04H,SEC_50

OKl11
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SEC_50:

OK11:

SE18:

CONO9:

CINE A#05H,SE17

MOV APTR ASC K
LCALL WR LCD
LCALL DELAY 500mS
MOV APTR DATA K
SWAP A

MOV  R2,A

MOV  KEY#1

MOV DPTR#PORT C
MOVX A,@DPTR
LCALL SCANKEY
MOV RO,KEY

CINE RO,#2,SE18

MOV  A,PTR DATA K
LCALL CHK COLOR
MOV ROKEY

CINE RO#2,SE13

MOV APTR_ASC_K
LCALL WR_LCD
LCALL DELAY 500mS
MOV A,PTR DATA_K
ORL AR2

MOV SECA

LCALL CLR LCD
MOV RO#0
MOV DPTR#SCR_CONFIRMI

CLR A
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MOVC A@A+DPTR
LCALL WR_LCD
INC DPTR

INC RO

CINE RO0,#16,CON9

MOV A #40H
LCALL ADDR _LCD
MOV RO,#0
MOV DPTR#SCR_CONFIRM2
CONI10: CLR A
MOVC  A,@A+DPTR
LCALL WR_LCD
INC DPTR
INC RO
CINE  RO,#16,CON10
CONI11: MOV DPTRHPORT_C
MOVX -~ A,@DPTR
LCALL SCANKEY
MOV .~ APTR DATA K
CINE A#IFH,CON12
LIMP - OK
CON12: CINE A#1CH,CON11

LIMP SET_TIME

OK: LCALL CLR_LCD

MOV  RO#0

MOV DPTR#SCR_SET _MODE
SE20: CLR A

MOVC A,@A+DPTR

LCALL WR_LCD



SE23:

INC DPTR

INC RO

CINE RO,#16,SE20
MOV  A#40H
LCALL ADDR _LCD

MOV  RO0,#0

136

MOV DPTR#SCR_COMPLETE

CLR A

MOVC  A,@A+DPTR
LCALL WR LCD
INC DPTR

INC RO

CINE RO,#16,SE23
LCALL DELAY 1S

LCALL ON LCD

MOV ~ ADD_LOW,#00H
MOV~ DATA,SEC
LCALL WRITE_BYTE
MOV ADD LOW,#01H
MOV DATAMIN
LCALL WRITE BYTE
MOV ADD LOW,#02H
MOV DATAHOUR
LCALL WRITE BYTE
MOV ADD LOW #03H
MOV DATADAY
LCALL WRITE BYTE
MOV ADD_LOW #04H
MOV DATA,DATE

LCALL WRITE BYTE

SEC

:MIN

;HOUR

;DAY

;DATE



MOV ADD LOW,#05H ;MONTH
MOV DATAMONTH

LCALL WRITE BYTE

MOV ADD LOW,#06H ;YEAR
MOV DATAYEAR

LCALL WRITE BYTE

POP O02H

POP OOH

RET
L bbbttt it
i Scankeydtmf i
¥ i/p acc ofp ptr_asc e
;****************************************************
SCAN DTMF: PUSH 00H
AGAIN _D: ANL A#1FH

MOV  RO,A

CINE RO,#11H,CHK 2

MOV PTR_ASC _D#1'

MOV PTR DATA D#1

LJMP CHK PRESS D
CHK 2: CINE RO,#12H,CHK 3

MOV PTR_ASC D#2'

MOV PTR DATA D#2

LIMP CHK PRESS D
CHK 3: CINE RO,#13H,CHK 4

MOV PTR ASC_D#3'
MOV PTR DATA_D#3

LIMP CHK PRESS D
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CHK 4:

CHK 5

CHK_6:

CHK 7D:

CHK_8D:

CHK_9D:

CHK._0D:

CINE
MOV
MOV

LIMP

CINE
MOV
MOV
LIMP

CINE
MOV
MOV

LIMP

CINE
MOV
MOV

LIMP

CINE
MOV
MOV

LJMP

CINE
MOV
MOV
LIMP

CJNE

RO#14H,CHK 5
PTR_ASC D#4'
PTR_DATA D#4

CHK_PRESS_D

RO,#15H,CHK_6
PTR_ASC_D#5'
PTR_DATA D45
CHK_PRESS_D

RO#16H,CHK_7D
PTR_ASC_D#6'
PTR DATA D,#6

CHK_PRESS_D

RO,#17H,CHK_8D
PTR ASC_D#T'
PTR_DATA_D#7

CHK PRESS_D

RO,#18H,CHK_9D
PTR_ASC D#8'
PTR_DATA D#8

CHK_PRESS_D

RO,#19H,CHK_0D
PTR_ASC_D#9'
PTR_DATA_D,#9

CHK_PRESS_D

RO#1AH,CHK SH
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CHK_SH:

CHK_PRESS D:

PRESS D:
CHK_NO_PRESS_D:
RET

MOV
MOV

LIMP

CINE

MOV

MOV

PTR_ASC D#0'
PTR DATA D,#0

CHK PRESS D

RO,#1CH,CHK_NO PRESS_D

PTR DATA D#1CH

DPTR#PORT_B

MOVX  A,@DPTR

JNB ACCA4,PRESS D

LIMP

AGAIN D

INC KEY

POP  O0H

.****************************************************
¥

I

b

ok Scankeypad

i i/p acc ofp ptr_asc & ptr_data

*

*

.****************************************************
bl

SCANKEY:

AGAIN K:

SC1:

CHK 2 B:

PUSH
PUSH
ANL

MOV
CINE
MOV
MOV
CINE
MOV
MOV
LIMP

CJNE

00H

02H

A#IFH

ROA
RO,#10H,CHK 2 B
PTR_ASC_K#1'
R2PTR_DATA K
R2,#1BH,SC1
PTR_2ND#A'
PTR_DATA K,#1

CHK_PRESS K

RO#11H,CHK 3 C
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SC2:

CHK_3 C:

SC3:

CHK U L:

SC4:

CHK 4 D:

SCs:

CHK 5_E:

MOV
MOV
CINE
MOV
MOV
LIMP

CINE
MOV
MOV
CINE
MOV
MOV
LIMP

CINE
MOV
CINE
MOV
MOV
LIMP

CINE
MOV
MOV
CINE
MOV
MOV
LIMP

CINE

PTR_ASC_K#2'
R2,PTR_DATA K
R2,#1BH,SC2
PTR_2ND#B'
PTR_DATA K#2

CHK_PRESS K

RO,#12H,CHK U L
PTR_ASC K#3'
R2,PTR DATA K
R2,#1BH,SC3
PTR_2ND#C'
PTR DATA K#3
CHK_PRESS K

RO#13H,CHK 4 D
R2,PTR. DATA K
R2,#1BH,SC4

PTR 2ND#23H
PTR DATA K#I3H
CHK_PRESS K

RO,#14H,CHK. 5_E
PTR_ASC_K #4'
R2,PTR DATA K
R2,#1BH,SC5
PTR_2ND#D'
PTR_DATA_K #4
CHK_PRESS_K

RO,#15H,CHK_6_F
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CHK 9K:

CHK_2ND:

CHK_CLR:

CHK 0K:

CHK H:

CHK _E:

CHK_PRESS K:

PRESS _K:

CINE
MOV
MOV
LIMP

CINE
MOV
LIMP

CINE
MOV
LIMP

CINE
MOV
MOV
LIMP

CINE

MOV

LIMP

CINE
MOV

MOV

RO,#1AH,CHK_2ND
PTR_ASC_K#9'
PTR DATA_K#9
CHK _PRESS K

RO,#1BH,CHK_CLR
PTR DATA_K#1BH

CHK_PRESS K

RO,#1CH,CHK 0K
PTR DATA K #ICH

CHK_PRESS K

RO,#1DH,CHK_H
PTR_ASC_K#0'
PTR_DATA K#0

CHK _PRESS K
RO,#1EH,CHK_E
PTR DATA K#IEH

CHK PRESS K

RO#1FH,CHK_NO PRESS_K

PTR DATA K#1FH

DPTR#PORT_C

MOVX A,@DPTR

JNB ACCA4,PRESS K

LIMP

AGAIN_K

INC KEY
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CHK_NO_PRESS K: POP 02H
POP OO0H
RET

.****************************************************
b

i Check Press Color Key *

s

.****************************************************
>

CHK._COLOR: CINE A#13H,ER66
DEC KEY
LIMP STOP

ER66: CINE A#17TH,ER67
DEC = KEY
LIMP STOP

ER67: CINE A#1BH,ER68
DEC KEY
LJMP STOP

ERG68: CINE A#1CH,ER69
DEC KEY
LIMP STOP

ER69: CINE A#1EH,ER70
DEC  KEY
LIMP STOP

ER70: CINE A#IFH,STOP
DEC KEY

STOP: RET

-****************************************************
-

el Show Sum on lcd ¥

b

-****************************************************
>

SHOW_SUM: PUSH DPH
PUSH DPL
MOV DPTR#SUM_100

MOVX A,@DPTR
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ANL A#OFH
LCALL HEXASC
LCALL WR_LCD
MOV  DPTR#SUM 10
MOVX A,@DPTR
ANL  A#OFH
LCALL HEXASC
LCALL WR LCD
MOV DPTR#SUM 1
MOVX A,@DPTR
ANL  A#OFH
LCALL ‘HEXASC
LCALL WR_LCD
POP DPL

POP DPH

RET

.****************************************************
9

-k

bl

Increment Sum

%

.****************************************************
>

INC_SUM:

PUSH DPH

PUSH DPL

MOV DPTR#SUM 1
MOVX A,@DPTR
ANL A#0FH

MOV SUM R 1,A
MOV DPTR#SUM._10
MOVX A,@DPTR
ANL A #OFH

MOV SUM_R_10,A
MOV DPTR#SUM_100

MOVX A,@DPTR

144



145

ANL A#OFH
MOV SUM R_100,A
INC SUMR 1
MOV ASUM R 1
CINE A#10SU
MOV SUM R_1#0
INC SUM R 10
MOV ASUM R 10
CINE A#10SU
MOV SUM R 10,#0
INC SUM R 100
MOV A,SUM R 100
CINE A#10,SU
MOV SUM R_100,#0

SU: MOV  ASUM R_1
MOV DPTR#SUM 1
MOVX ~@DPTR,A
MOV A,SUM R_10
MOV  DPTR#SUM_10
MOVX @DPTR,A
MOV  A,SUM R_100
MOV DPTR#SUM_100

MOVX @DPTR,A

POP DPL

POP DPH

RET
;****************************************************
o Change Data *
¥ Bed to Ascii & Show to LCD *

bl

-****************************************************
)

SHOWASC: PUSH ACC



CHANGE:

HEXASC:

3k 3k sk sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk sk sk Sk sk 3k ok ok sk sk sk ok st skok sk ok sk sk sk sk sk sk sk ok ok ok sk ok okok ok ok kok
]

-k

k)

3k sk sk sk sk sk s s ks sk sk sk sk ke sk sk stk ok sk s sk kol sk stk st skok sk kol sk ok skl skok ok sk sk ok ok ok koo okok
>

SWAP A

ANL A#OFH
LCALL HEXASC
LCALL WR_LCD
POP ACC

ANL A#OFH
LCALL HEXASC
LCALL WR_LCD
RET

PUSH ACC
SWAP A

ANL A#OFH
LCALL HEXASC
MOV HEXLA
POP ACC

ANL A#OFH
LCALL HEXASC
MOV  HEX2,A

RET

PUSH DPH

PUSH DPL

MOV DPTRAHEXASC TAB
MOVC A,@A+DPTR

POP DPL
POP DPH
RET

Write Month to LCD *
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WRITE_MON:

CHK_MONTH_1:

CHK_MONTH 2:

WRITE_MONTH:

WRITE_CHARI:

-****************************************************
)

b

.****************************************************
B

PUSH O00H

MOV  AMONTH

CINE A#10H,CHK_MONTH_1
MOV  A#OAH

LIMP WRITE MONTH

CINE A#11H,CHK MONTH_2

MOV A#OBH

LJMP WRITE_MONTH

CINE A#12H,WRITE_MONTH

MOV  A#OCH

MOV  PTR_MONTH,A
MOV  DPTR#MONTH_JAN

MOV  RO#0

MOV  APTR MONTH

DEC A
MOV B#3

MUL AB

MOVC ~ A,@A+DPTR
LCALL WR LCD

INC DPTR

INC RO

MOV APTR_MONTH

DEC A
MOV B#3

MUL AB

CINE R0,#3,WRITE_CHARI

POP O0H
RET

o Write Day to LCD

E3
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WRITE_DAY:

WRITE CHAR2:

PUSH 00H

MOV  ADAY

MOV PTR DAY,A
MOV  DPTR#SUNDAY
MOV  RO,#0

MOV  APTR DAY
DEC A

MOV B#3

MUL AB

MOVC A,@A+DPTR
LCALL WR_LCD

INC DPTR

INC RO

MOV APTIR_ DAY
DEC A

MOV B#3

MUL AB

CINE RO,#3,WRITE_CHAR2
POP - 00H

RET

+ 3k 3k 3k 3k 3k sk sk sk sk ok ok sk sk ok sk ok ok sk sk sk sk sk Sk okl Sk skok sk skok Sk sk sk ke skl stk sk ok ke sk sk ok skok sk ck ok ok
5

b

X TX serial Text from ram Pointer X

« 3k 3k 3k 3k 3k 3k 3k ok sk ok ok sk ok ok sk ok ok sk ok sk sk sk sk sk skok Sk skok sk kol ok sk sk ke sk ok ok ok ook sk ok ckok ko skkock sk
5

TX_TEXT:

TX_TEXT LOOP:

PUSH 0l1H
MOV R1,#28
CLR TI

MOVX A,@DPTR
.CINE A#0FFH,TX_TEXT CHAR
DINZ RI1,TX_TEXT CHAR

POP O1H
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RET

TX TEXT CHAR: MOV TX DATAA
SETB TI
INC DPTR
LIMP TX_TEXT LOOP

s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok sk sk sk sk s sk ok Skokok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skok sk sk ok sk ok ok
 §

i Serial interrupt subroutine *
SRR KRR KRR R Rk
SER_INT: PUSH ACC

JBC RISER RX
SER TX: CLR TI

MOV SBUF,TX DATA
SER_TX WAIT: JBC TILSER_EXIT

LIMP SER TX WAIT
SER_RX: CLR RX OK

MOV  A,SBUF

CINE A#0DH,SER_EXIT

SETB RX_OK
SER_EXIT: POP ACC
RETI

;****************************************************
ok Initial LCD .
i 4-Bit Interface for Monitor it
;****************************************************
INIT LCD_MO: LCALL DELAY INIT

CLR RS LCD

MOV A#33H ; Set DL =1 3-time

LCALL WR_INS

MOV A#32H ; Clear DL = 0 1-time

LCALL WR_INS

MOV  A#28H ; Function set
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LCALL WR_INS : DL=0 4Bit,N=1 2Line,F=0 5X7
LCALL ON_LCD - Entry display,cursor off,cursor not blink
MOV A#OSH

LCALL WR_INS

LCALL CLR_LCD

RET
;****************************************************
* Initial LCD *

e 4-Bit Interface 5

.****************************************************
)

INIT_LCD: LCALL DELAY INIT
CLR  RS_LCD
MOV A#33H - Set DL = 1 3-time

LCALL WR INS
MOV A#32H : Clear DL =0 1-time

LCALL WR_INS

MOV~ A#28H ; Function set

LCALL WR_INS : DL=0 4Bit,N=1 2Line,F=0 5X7
LCALL ON _LCD - Entry display,cursor off,cursor not blink
MOV = A#06H

LCALL WR_INS
LCALL CLR_LCD
RET
e
;* Input : ACC (ASCII) *

B Output : Data bus LCD *

.****************************************************
bl

WR_LCD: PUSH 02H
MOV B,A
ANL  A#0FOH

ORL A,#00001100B ;RS/E HI
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MOV R2,A

MOV API

ANL  A#00000011B
ORL AR2

MOV PLA
LCALL EN_LCD
MOV AB ;Low byte
SWAP A

ANL A#OFOH
ORL A,#00001100B
MOV R2,A

MOV APl

ANL  A#00000011B
ORL AR2

MOV Pl,A

LCALL EN LCD
POP  02H

RET

.****************************************************
|

e Write Instruction LCD *
o Input : ACC (Command) *
o Output : Data bus LCD *

.****************************************************
5

WR_INS: PUSH 02H
MOV B,A
ANL A#OFOH
SETB ACC3 ;E HI
MOV R2A
MOV APl
ANL  A#00000011B selse bit

ORL AR2



MOV Pl A ; High byte

LCALL EN LCD

MOV AB ; Low byte
SWAP A

ANL  A#0FOH

SETB ACC.3

MOV R2A

MOV APl

ANL - A#00000011B
ORL A,R2

MOV  PlLA

LCALL EN LCD
POP  (02H

RET

-****************************************************
)

-k
)

B3
)

Set Address positionof LCD ~ *

Input : ACC (addr.) *

-****************************************************
bl

ADDR_LCD:

SETB  ACC.7
LCALL WR_INS
RET

-****************************************************
)

-k

>

XK
5

Enable Pin E LCD x

Active Chip select *

-****************************************************
s

EN_LCD:

SETB E LCD ; Disable LCD
LCALL DELAY EN ; Busy delay time
CLR E LCD ; Enable LCD
LCALL DELAY EN ; Busy delay time
RET

+ ok sk stk sk stk sk ok ok ok ke skok sk sk sk sk sk sk skkok sk ki ok Kk sk ok ok sk o sk sk o sk ook ook Sk Kk
- ]
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;¥ CLEAR LCD DISPLAY *
i Set DD RAM address=0 *
;****************************************************
CLR_LCD: MOV A#OIH

LCALL WR_INS

RET

.****************************************************
>

* RETURN HOME LCD DISPLAY . *
;****************************************************
HOME_LCD: MOV  A#02H

LCALL WR_INS

RET

.****************************************************
5

i LCD DISPLAY OFF &

>

.****************************************************
%)

OFF_LCD: MOV A#08H
LCALL WR_INS
RET

.****************************************************
>

o LCD DISPLAY ON 5

4

.****************************************************
bl

ON_LCD: MOV A #0CH
LCALL WR_INS
RET

.****************************************************
>

s LCD CURSOR ON & BLINK *

b

.****************************************************
5

BLINK_LCD: MOV A #0FH
LCALL WR_INS
RET

.****************************************************
2
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J* LCD CURSOR SHIFTLEFT ~ *

LEFT_CUR: MOV  A#10H
LCALL WR_INS
RET

+ 3k 3k 3k ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk ok sk Sk sk sk sk sk sk sk skok sk skok skoskokskoskokokskokok
)

4 LCD CURSOR SHIFTRIGHT ~ *
AR H R R KRR R Rk
RIGHT_CUR: MOV~ A#14H

LCALL WR_INS

RET

« sk 3k ok sk ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk skl skesk st Sk sk sk Sl sk sk e Sk Sk S Skl sk skok s Sk sl sk stk skeckok
)

¥ LCD CHARECTER SHIFT LEFT = *
T A
LEFT_CHAR: MOV  A#18H

LCALL WR INS

RET

« 3k 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skook sk sk ke skesk e Sk sk sk sk sk Skosk sk sk k ok sk ok ke sk ok ok ok sk ok sk ok ok
’

;¥ LCD CHARECTER SHIFT RIGHT *

b

+ 3k 3k sk sk sk sk ok ok sk sk ok ok sk sk sk sk sk sk sk sk sk sk sksk ste ko ke sk sk sk ok ok Sk ke Skook skook sk ok sk ok sl ok ok sk skok
b

RIGHT CHAR: MOV A#ICH
LCALL WR_INS
RET

.***********************1307**************************
bl

;* WRITE DATA TO EEPROM 1 BYTE *
;*INPUT : ADD_HIGH *

;*  :ADD LOW *

;¥ :DATA *

+ 3k 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk stk sk Skt stk sk Sk Sk sk sk sk sk sk sk sk ok sk sk sk kok sk ok skok skokok
bl

WRITE BYTE: CLR SDA ;start bit
CLR SCL
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MOV A#CONT BYTE W ;send control byte
LCALL LOOP_SEND

SETB SDA

SETB SCL

JB  SDA,WRITE BYTE ;loop until busy
CLR SCL

MOV  A,ADD LOW ;send address low

LCALL LOOP_SEND

SETB SDA

SETB SCL

JB  SDA,WRITE BYTE ;loop until busy
=R XSCI

MOV  A,DATA ;send data

LCALL LOOP_SEND

SETB SDA
SETRB|[YSCH
JB - SDA,WRITE BYTE ;loop until busy
CLR SDA
CLR SCL
SETB SCL ;stop bit
SETB SDA
RET
SRR R SRR R R ok
;¥ READ DATA FROM EEPROM 1 BYTE *
;* INPUT : ADD_HIGH N
e :ADD LOW *
;* OUTPUT : DATA *
R
READ BYTE: CLR SDA ;start bit
CLR SCL

MOV  A#CONT BYTE W ;send control byte
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LCALL LOOP_SEND
SETB SDA

SETB SCL

JB  SDA,READ BYTE
CLR SCL

MOV  A,ADD LOW
LCALL LOOP_SEND
SETB SDA

SETB - SCL

JB - SDA,READ BYTE
CLR SCL

SETB  SCL

SETB SDA

CLR SDA

CLR SCL

MOV A#CONT BYTE R
LCALL LOOP_SEND
SETB SDA

SETB SCL

JB' SDA,READ BYTE
R Her,

LCALL LOOP READ
SETB SDA

SETB SCL

CLR SCL

SETB SCL

SETB SDA

RET

;loop until busy

:send address low

;loop until busy

;start bit

;send control byte

;loop until busy

;stop bit

+ 3k sk sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk sk sk sk kb sk skok ok Sk sk st sk skt sk ke sk sk sk ke sk sk skl ok skokok skok ok kok ok
)

e WRITE

s

;¥ INPUT: ACC

%
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« 3k 3k sk 3k sk sk 3k sk Sk sk sk sk sk ok ok ok ok Sk ok Sk Sk ki sk sk sk sk sk sk Sk skok skosk sk sk sk sk sk sk sk sk ok sk sk ok sk ok sk skok sk
5

LOOP_SEND:

LOOP_SENDI:

- 353k 3k 3k sk Sk Sk sk sk sk sk sk sk sk skok sk sk koS skok sk skoskosk skoksk st skokstosk sk sk skt sk skt skokoskoskok kokokoskokok sk
>

i READ

b}

; OUTPUT: ACC

« 3k 3k 3k 3k sk sk sk Sk sk sk K 3k sk sk Kok Sk ok sk sk sk sk sk sk sk ke ok sk skok sk sk sk sk sk sk sk sk kK koK ok ok k koo
)

LOOP_READ:

LOOP_READI:

PUSH 02H
MOV R2#08H

RLC A
MOV SDAC
SETB SCL
CLR SCL

DINZ R2,LOOP SENDI
POP 02H
RET

*

%

PUSH 02H
MOV R2#08H
SETB SCL
MOV C,SDA
CLR SCL
RLC A

DINZ R2,LOOP_READI1

MOV  DATAA
POP O2H
RET

« 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skl skoskesk sk skl s skok sk sk sk sk sk sk sk sk sk skok skokosk sk sk okoksk ok
bl

bl

% Delay Time *

« 3k 3k sk sk s sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skeoskosk sk skesie sk skok sk skosk sk sk ok skokok skok skokok sk sk koksk ke
5

DELAY 1S:
DEL1:
DEL2:

DEL3:

MOV  R5#100
MOV  R6,#010
MOV  R7#0FFH

NOP
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DELAY_500mS:

DEL4:
DELS:
DELSG:

DELAY 200mS:

DELT7:
DELS:

DELSY:

NOP
NOP
NOP
DINZ
DINZ
DINZ

MOV
MOV
MOV
NOP
NOP
NOP
NOP
DINZ
DINZ
DINZ

MOV
MOV
MOV
NOP
NOP
NOP
NOP
DINZ
DINZ
DINZ

R7,DEL3
R6,DEL2
R5,DEL]

R5#50
R6#010
R7#0FFH

R7,DEL6
R6,DELS

R5DEL4

R5,#20
R6,#010

R7#0FFH

R7DEL9
R6,DELS

RS5,DEL7
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DELAY_100mS:

DEL10:

DEL11:

DELAY 50mS:
- DEL12:

DEL13:

DELAY_10mS:
DEL14:

DEL15:

MOV
MOV
NOP
NOP
NOP
NOP
DINZ
DINZ

MOV
MOV
NOP
NOP
NOP
NOP
DINZ
DINZ

MOV
MOV
NOP
NOP
NOP
NOP
DINZ

DINZ

R6,#100
R7 #0FFH

R7,DEL11

R6,DEL10

R6,#050

R7#0FFH

R7,DEL13

R6,DEL12

R6,#010

R7#0FFH

R7,DEL15

R6,DEL14
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DELAY 2mS:
DEL16:

DEL17:

PW _DELAY:

PW_DEL:

DELAY_INIT:

DEL_INITI:

MOV
MOV
NOP
NOP
NOP
NOP
DINZ

DINZ

PUSH
PUSH
PUSH
MOV
INC
MOV
ORL
INZ
POP
POP

POP

PUSH
PUSH
MOV
MOV
DINZ
DINZ

R6,#002
R7,#0FFH

R7,DEL17

R6,DEL16

DPH
DPL
ACC
DPTR,#8000H
DPTR
A,DPL
ADPH
PW_DEL
ACC
DPL

DPH

07H

06H
R6,#0FFH

R7 #0FFH
R7,$
R6,DEL_INIT1

POP 06H

POP O7TH
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DELAY_EN:

ENI:

TITLE:
SCR_SELECT:
SCR_SELECT!:
SCR_SELECT?:
SCR_SELECT3:
SCR_SELECT4:
SCR_SELECTS:
SCR_SET:
SCR_TEL _IN:
SCR_TEL_OUT:
SCR_NO DIAL:
SCR_BUSY:
SCR_SET DAY:
SCR_SET DATE:
SCR_SET TIME:
SCR_SET MODE:

SCR_MEM_MODE:

SCR_TX_MODE:
SCR_COMPLETE:

PUSH
PUSH
MOV
MOV
DINZ
DINZ
POP

POP

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

07H
06H
R6,#05H
R7#0FFH
R7$
R6,EN1
06H
07H

'Telephone Counter
'Select Mode '
'1=Set Time 3=TX"
'2=CIr Mem '
'1=Set Time&Date '
'2=Clear Memory '
'3=Tranfer Data '

" #Set !

" Telln '
“lel. Ount N

" No. Dial '

" Line Busy '
'Day =dd '
'Date = dd/mm/yy '
'Time = hh/mm/ss '
'Set Date & Time'
'Clear Memory..'
'Send Data..'

Complete '
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SCR_CONFIRM1:
SCR_CONFIRM2:

MONTH_JAN:

MONTH_FEB:

MONTH_MAR:

MONTH_APR:

MONTH_MAY:

MONTH_JUN:
MONTH_JUL:

MONTH_AUG:

MONTH_SEP:
MONTH_OCT:

MONTH_NOV:

MONTH_DEC:
SUNDAY:
MONDAY:
TUESDAY:

WEDNESDAY:

THURSDAY:
FRIDAY:
SATURDAY:

HEXASC_TAB:

END

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

'Enter = Yes '

'Clear=No '

'Sat'
30H,31H,32H,33H,34H,35H,36H,37H,38H,39H
41H,42H,43H,44H,45H,46H
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