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ELECTRICAL APPLIANCE CONTROLLED BY TELEPHONE SIGNAL

Phakphume Tongbundit
Issara Pongpradej
Dr. Kitiphol Chitsakul (Advisor )

Educational Year 2000

Abstract

An application of the 8958252, MCS-51 family, is the main objective of this project. An
clectric appliance controller based on the 89S8252 has been designed to operate with a cordless
telephone set as a wireless remote controller. Basically this system provides 5 channels, ON/OFF
AC power control, 5 levels dimmer, and another one for small DC motor speed control. The latter
mode has been initially designed for use with solution spraying pump. The spraying time and the
quantity of solution can be programmed by user via mobile telephone set based on DTMF
decoding. Moreover, the controller can operate with internal rechargeable battery so that the
module is freely displaced. The operating distance of this prototype is about 10 meters. The

automatic battery charging and status indicating circuits have been included in the module.
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0.015uF

PO.04—2
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P0.2 4
P03 S
P04
PO.56—17
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9 MOC3010
4
MOC3010
1 4
MOC3010
1 4
MOC3010
4 12k
e L
Sk 2
13162 14115 7 i
MOC3010
1 4

BUZA4IA

DIMMER

220Vac

ON/OFE
Clid
O

—
ON/OFF
CHS




= DETECTOR

LEVEL BATTERY

N
WS 4 5 6.7
g
MECPU ¢\ A =
nrcpy ——] =
el ——P6CPU
S A< <N -4
S_Bhes—Ie
TN R

Vee @

10k 10k 10k [0k 10k 10k

LOAD SPI
IN4001 30 OHM 20 OHM
10W 10W
» v AAA— — @+
L3 <
O—j; L <47 OHM
L W {{ SW
220Vac % . g
SCR
— Y[} C106D
- PR L SR i <47 OHM
C106D  100uF /
p ZENER OUTPUT

IN4001

8.2V

> VR
7500 OHM

BATTERY CHARGER
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MANUTIN V.
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;**************FINAL PROJECT MICROCONTROLLER deskokok kR kkokkkokokokkk

R SRR SRR KRR KRR ; Rk stk sk ok ek ok Rk KRR ROR R Ok
: CONTROL AC. ON/OFF

ook ROk ook ok ook T T R I I
; DIMMER *****

2ok sk ok ok koK ok SRk sk ok koK ko ok SRk ok ok ok ok Q) sk sk sk ok ok sk ok sk ok ok sk ok ok sk ok skok sk sk ok sk skok sk skok ok kok ok
4 SPRAYER

SekxER Rk kR Rk P AK PHUME TONGBUNDITH¥ 3% %ok sk ok
SRR SS AR A POUNGPR ADE]#%### ko ss toofok ok
sekxkkxkkskakxDR KITIPOL CHITSAKUL ADVISOR® kst ionsk sk sk ok
;¥¥*KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG***
SRR TN A L, A SV #4555 ok R R

ORG 0000H

MOV  PO#11111111B

MOV  PL#I11111111B

MOV  P2#00001111B

MOV  P3#11111000B

I TTI T T T T s ok ok ok Sk KKk Ok ok ok KSRk Sk ok
; SEEECT

CHOIC: CLR P34
JB P358
NOP
MOV AP2
CPl= A

LCALL DELAY

CINE A#11110001B,CHOIC1 ;1
LCALL DELAY

LCALL DELAY

B P3.5.8

NOP

MOV  AP2



GPL -4

LCALL DELAY
CINE A#11110010B,CHOIC ;2
LCALL DELAY
LCALL DELAY
JB . . P35%
NOP
MOV AP2
7 A
LCALL DELAY
CINE A#11110011B,CHOIC ;3
LIMP ON_OFF

CHOICI: CINE A#11110100B,CHOIC2 ;4
LCALL DELAY
LCALL DELAY
08| | P3.5,9
NOP
MOV  A,P2
CPL\&
LCALL DELAY
CINE A#11110101B.CHOIC :5
LCALL DELAY
LCALL DELAY
JH s
NOP
MOV A2
CPL -« A
LCALL DELAY
CINE A#11110110B.CHOIC2 :6

LIMP PWM



CHOIC2: CINE A#11110111B,CHOIC ;7

LCALL DELAY
LCALL DELAY
B P3ss
NOP
MOV A.P2
CPL &
LCALL DELAY
CINE A#11111000B,CHOIC :8
LCALL DELAY
LCALL DELAY
Bpy P53
NOP
MOV A2
Epp-ilig
LCALL DELAY
CINE A#11111001B,CHO :9
LIMP DIM

CHO: LIMP CHOIC

R KRR DET_ A Y F R85
DELAY: MOV  R5#15

RTl: MOV R7#010

ARl: MOV R6#0EOH

AR2:  NOP
NOP
DINZ R6.AR2
DINZ R7.ARI
DINZ RS,RTI

RET



.************************PWM************************
]

PWM: SETB P3.2
ACALL DELAY
ACALL DELAY
JB P3.5,%

NOP

NOP

LCALL DELAY

MOV AP2

LCALL DELAY

CIJNE A#00000101B.NM
MOV  A#00001111B

NM: g7 CRIS21" A
SWAP A
MOV RO,A
LCALL DELAY
ACALL DELAY
B P3.5,%

NOP

NOP

LCALL DELAY

MOV AP2

LCALL DELAY

CINE A#00000101B.AM
MOV  A#00001111B

AM: CPL A
ANL ARO
MOV RO,A
LCALL DELAY

LCALL DELAY



KO:

BO:

1285

GO:

L LOOP

13 P3.5,%

NOP

NOP

LCALL DELAY

MOV AP2

LCALL DELAY

CINE A,#00000101B,KO
MOV A#00001111B
CRI” A

SWAP A

MOV RLA

LCALL DELAY

LCALL DELAY

JB P3.5.%

NOP

NOP

IsG AL DERLAY

MOV AP2

LCALL DELAY

CINE A#00000101B,BO
MOV  A#00001111B
CPL A

ANL ARI

MOV R3.A

MOV  ARO

LIMP LEVEL

CIJNE  A,#00000000B,GO
LIMP PWM

MOV RO,A

EQU 100



AT:

DELAYS:

AGAIN:

WAIT2:

LEVEL:

St

MOV TMOD.#01H
LCALL DELAYS
DINZ RO,AT

SETB P1.0

SETB PI.1

SETB Pl1.2

SETB P13

LIMP PWM

MOV R7#L LOOP
MOV THO.#0E7H
MOV TLO#0EOH
SETB TRO

INB  TFO,WAIT2
CLR  TFO
GLRLLIRO

DINZ R7,AGAIN
RET

SETB PI.0

SETBy ‘Bill

S#I8_ Pl.2

SE'RB,.  P.§

CINE R3.#00000001B,S1
LCALL DELAY
LCALL DELAY

CLR PLO

CLR - #Pl3

LIMP ET

CJNE R3.#00000010B.S2
LCALL DELAY

LCALL DELAY



S2:

S3:

S4:

S5:

CLR
CLR
LIMP
CINE

P1.1

P1.3

ET
R3,#00000011B,S3

LCALL DELAY

LCALL DELAY

CLR
CLR
CLR
CINE

P1.0
Pl
P1.3
R3,#00000100B,54

LCALL DElAY.

LCALL DELAY

CLR
CLR
CGLR
LIMP
CINE

P1.0

PLS

P1.3

ET
R3,#00000101B,S5

LCALL DELAY

LCALL DELAY

CLR
CLR
CLR
ELR:
LIMP
CINE

P11

P1.4
ET
R3,#00000110B.S6

LCALL DELAY

LCALL DELAY

LCALL DELAY

LCALL DELAY

CLR

P3.2



LIMP CHOIC
S6:  LIMP ET
SRR R R SRR N O[S S

ON_OFF: SETB P3.0

CER A

JB P3.5.8

NOP

MOV AP2

LCALL DELAY

NOP

CPL A

MOV RIA

ACALL CON

SIMP  ON OFF

CON: CINE RI#11110001B,EQI

LCALL DELAY

LCALL DELAY

LCALL DELAY

LCALL DELAY

LCALL DELAY

YN Do

NOP

MOV  AP2

CPL: A

CINE A#11111011B,OFF1

LCALL DELAY

CLR P04
LCALL DELAY
RET

OFF1: CINE A#11111100B,ST10



EQI:

OFF2:

EQ2:

LCALL DELAY
SETB P0.4

LIMP ON_OFF

CINE R1,#11110010B,EQ2
LCALL DELAY

LCALL DELAY

LCALL DELAY

LCALL DELAY

LCALL DELAY
JB___P353

NOP

MOV A2

CPL A

CINE A#11111011B,OFF2
LCALL DELAY

CLR P05

LCALL DELAY

RET

CINE A#11111100B,ST10
LCALL DELAY

SETB P0.5

LIMP ON_OFF

CINE RIL#11110011B,EQ3
LCALL DELAY

LCALL DELAY

LCALL DELAY

LCALL DELAY

LCALL DELAY

1B, .P358

NOP



LIMP ON_OFF
EQ4: CINE RI1#11110101B,EQS5
LCALL DELAY
LCALL DELAY
LCALL DELAY
LCALL DELAY
LCALL DELAY
JB P35$
NOP
MOV  A.P2
CPIy_A
CINE A#11111011B,0FF5
LCALL DELAY
CLR Pl4
LCALL DELAY
RET
OFF5: CINE A#11111100B,ST2
LCALL DELAY
SETB Pl.4
LIMP ON_OFF
STI: LIMP ON OFF
ST2: LIMP ON_OFF
EQ5: CINE RI#11111010B,CLEAR
LCALL DELAY
LCALL DELAY
LCALL DELAY
LCALL DELAY
LCALL DELAY
B - Peg

NOP



TO:

Y@:

RT:

OUT:

CLEAR:

RETURN:

MOV
CPL
CINE
CLR
CLR
CLR
CLR
CLR
CINE
SETB
SETB
SETB
SETB
SETB
CINE
CLR
LIMP
CINE

AP2

A
A#11110001B,YO
P0.4

PO.5

P0.6

P0.7

P1.4
A#11110010B,RT
PC.4

P0.5

P0.6

P0.7

P1.4
A#11110011B,ST1
P3.0

CHOIC
R1,#11110110B,RETURN

LCALL DELAY

MOV
MOV
LiMP

PO#11111111B
P1#11111111B

ON_OFF

LCALL ST1

ok sk kR RSk R K R SR oo R Rk Rk R R SR RO R KR Rk ok
; DELAY2 5 &

DEL:

VTI:
VT2:

VT3:

MOV
MOV
MOV
NOP
NOP

DINZ

R5,#15
R7.#010
R6,#OEOH

R6.VT3



DINZ R7,VT2
DINZ R5VT1
RET

KRR R KK R KRR R R KR KRR OR K
d DIMMER

DIM:

El:

SETB P3.1

ACALL DEL

ACALL DEL

ACALL DEL

JB P3.5.$

NOP

MOV AP2

CPLA

LCALL DELAY

CINE A#11110001B,L1
LCALL DELAY

SETB P0.0

SETB P0.1

SETB) P0.2

SETB P0.3

LCALL DEL

LIMP DIM

CINE A#11110010B,1.2
LCALL DELAY

CLR P00

SETB PO0.1

SETB P0.2

SETB P0.3

LCALL DEL

LIMP DIM

CINE A#11110011B,L3



LCALL DELAY
SETB P0.0
CLR PO.1
SETB P0.2
SETB P0.3
LCALL DEL
LIMP DIM
CINE A#11110100B,L4
LCALL DELAY
SETB P0.0
SETB _P0.1
CLRs POD
SETB P0.3
LCALL DEL
LIMP DIM
CINE A#11110101B,L5
LCALL DELAY
SETB P0.0
SETB P0.1
SETB.P0.2
GLRs, PO.3
LCALL DEL
LIMP DIM
LIMP CHOIC
END
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Features

° Compatible with MCS-51™ Products

* 8K Bytes of In-System Reprogrammable Downloadable Flash Memory
— 8PI Serial Interface for Program Downloading
— Endurance: 1,000 Write/Erase Cycles

* 2K Bytes EEPROM

— Endurance: 100,000 Write/Erase Cycles

4.0V to 6V Operating Range

Fully Static Operation: 0 Hz to 24 MHz

Three-Level Program Memory Lock

256 x 8-bit Internal RAM

32 Programmable I/O Lines

Three 16-bit Timer/Counters

Nine Interrupt Sources

Prograrnmable UART Serial Channel

SPI Serial Interface

Low Power Idle and Power Down Modes

Interrupt Recovery From Power Down

Programmable Watchdog Timer

Dual Data Pointer

Power Off Flag

o: la.le nEeTLYe e Mienl e e N e el el de e

Description

The AT89S8252 is a low-power, high-performance CMOS 8-bit microcomputer with
8K bytes of Downloadable Flash programmable and erasable read only memory and
2K bytes of EEPROM. The device is manufactured using Atmel’s high density nonvol-
atile memory technology and is compatible with the industry standard 80C51 instruc-
tion set and pinout. The on-chip Downloadable Flash aliows the program memory to
be reprogrammed in-system through an SPI serial interface or by a conventional non-
volatile memory programmer. By combining a versatile 8-bit CPU with Downloadable
Flash on a monolithic chip, the Atmel AT89S8252 is a powerful microcomputer which
provides a highly flexible and cost effective solution to many embedded control appli-
cations.

The AT89S8252 provides the following standard features: 8K bytes of Downloadable
Flash, 2K bytes of EEPROM, 256 bytes of RAM, 32 I/O lines, programmable watch-
dog timer, two Data Pointers, three 16-bit timer/counters, a six-vector two-level inter-
rupt architecture, a full duplex serial port, on-chip oscillator, and clock circuitry. In
addition, the AT89S8252 is designed with static logic for operation down to zero fre-
quency and supports two software selectable power saving modes. The Idle Mode
stops the CPU while allowing the RAM, timer/counters, serial port, and interrupt sys-
tem to continue functioning. The Power Down Mode saves the RAM contents but
freezes the oscillator, disabling all other chip functions until the next interrupt or hard-
ware reset.

The Downloadable Flash can be changed a single byte at a time and is accessible
through the SPI serial interface. Holding RESET active forces the SPI bus into a serial
programming interface and allows the program memory to be written to or read from
unless Lock Bit 2 has been activated.

3

8-Bit
Microcontroller
with 8K Bytes
Flash

AT89S8252

0401D-A-12/97

4-105
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Pin Configurations

PDIP
(T2)P1.0C|1 40{7vee
(T2EX)P1.1L[2 39|71 P0.0 (ADO)
P1.2[]3 38 [ P0.1 (AD1)
P1.3C|4 37 [1P0.2 (AD2)
(S8)P1.4C]5 36 {11 P0.3 (AD3)
(MOSN)P1.5C|6 35|71 P0.4 (AD4)
(MISO) P1.6 {7 3411 P0.5 (ADS5)
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RSTL]9 32 1) P0.7 (AD7)
(RXD) P3.0C] 10 317 EANVPP
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(WR)P3.6 |16 2571 P2.4 (A12)
(RD)P3.7C| 17 24[1P2.3 (A11)
XTAL2[{ 18 23{1P2.2 (A10)
XTAL1 ] 19 22[71P2.1 (A9)
GND |20 21 ’j P2.0 (A8)
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RST C|4 30[71P0.7 (AD7)
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Pin Description

Vee

Supply voltage.
GND

Ground.

Port 0

Port 0 is an 8-bit open drain bidirectional /O port. As an
output port, each pin can sink eight TTL inputs. When 1s
are written to port 0 pins, the pins can be used as high-
impedance inputs.

Port 0 can also be configured to be the multiplexed low-
order address/data bus during accesses to external pro-
gram and data memory. In this mode, PO has internal pul-
lups.
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Port 0 also receives the code bytes during Flash program-
ming and outputs the code bytes during program verifica-
tion. External pullups are required during program verifica-
tion.

Port 1

Port 1 is an 8-bit bidirectional I/O port with internal pullups.
The Port 1 output buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins, they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will source
current (I, ) because of the internal pullups.

Some Port 1 pins provide additional functions. P1.0 and
P1.1 can be configured to be the timer/counter 2 external
count input (P1.0/T2) and the timer/counter 2 trigger input
(P1.1/T2EX), respectively.





