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ABSTRACT

Robotic systems have advanced dramatically over the past few years. The
automated systems were initially developed to reduce labour requirements,
shorten working time, reduce costs, and improve quality. The current benefits
such as placing or keeping workers out of dangerous work area have improved
the workers environments and their morale. Since we are using service provider
of the mobile, robot can be controlled from anywhere inspite of the distance.
Initially the robots are controlled through remote control and via Internet, which
are limited over short range and reduced mobility. Sophisticated mobile robots
will act as a gateway in wireless networks, which allow human to control the
robot through wireless communications. This project employs two mobile
phones, one is inbuilt with the robot and other is provided to the user. The
signals from the user’s mobile is converted into 4 bit binary code by DTMF
decoder which is fed into microcontroller which acts as de-multiplexer to
produce control signals for switching the respective relays of dc motors in the

robot. Hence the robotic movements are controlled by the user through mobile

phone.
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CHAPTER 1

CHAPTER 2

1.OVERVIEW OF THE PROJECT

The basic goal of our project is to eliminate the need for human to
involve directly in the hazardous work using a robot with an inbuilt mobile.
When the inbuilt mobile is called, it is made to answer in auto answer mode.
The robot’s movements are controlled by the keys in the user’s mobile. When
the call is in progress between the inbuilt mobile and the user’s mobile, the
number pressed in user’s mobile is transferred to the inbuilt mobile as signals.
The DTMF IC (M8870) converts these signals into 4 bit binary code which is
fed into microcontroller. This microcontroller acts as de-multiplexer by
switching the respective relays of de motors in the robot. Hence the robotic

movements are controlled by the user through mobile phone.

2.BLOCK DIAGRAM

This chapter provides information about the functions of various blocks

in this project. The Fig 2.1 shows the Overall block diagram of robotic control
using mobile phone.

MOBILE

Rs232 K=
= | ormer Ly

Miao

!

Controller
Rabot
Driver
—(mH 1=
Fig 2.1 Overall block diagram
2.1 DTMF DECODER
The tones that are received by the inbuilt are fed as input to the DTMF

decoder which decodes the DTMF tone in to four bit binary output.



22RS232

The inbuilt mobile is interfaced with the DTMF decoder using RS 232
cable which carries the incoming signal to the DTMF decoder for decoding.

2.3 MICROCONTROLLER

The microcontroller receives the input signals from the DTMF decoder

and demultipl those signals to perform the operations assigned to it.

2.4 RELAYS AND MOTORS

The relay gets activated when one of the outputs from the

microcontroller is enabled and it will drive the motor in different directions.

2.5 ROBOT

This project employs & smart, compact robot designed to perform the
following movements when a key is pressed in the mobile. The key operations

are summarized in the table 2.1.

KEY OPERATIONS

KEYS ROBOT
MOVEMENTS
2 FORWARD
§ | REVERSE |
4 — LEFT
l 6 RIGHT
[ 5

STOP J

Table 2.1 Various key operations

3. POWER SUPPLIES

3.1 INTRODUCTION

The present chapter introduces the operation of various power supplies
used in this project. A 5V Power supply is required for Microcontroller and
DTME circuits. The relay circuits operate through 12v power supply-

The power supply circuits are built using filters, rectifiers, and voltage
regulators. Starting with an ac voltage, a steady dc voltage is obtained by
rectifying the ac voltage, then filtering to a dec level, and finally, regulating to
obtain a desired fixed dc voltage. The regulation is usually obtained from an
IC voltage regulator unit, which takes a dc voltage and provides a somewhat
lower dc voltage, which remains the same even if the input de voltage varies,
or the output load connected to the de voltage changes.

A block diagram containing the parts of 2 typical power supply and the
voltage at various points in the unit is shown in fig 3.1. The ac voltage,
typically 250V rms, is connected to a transformer, which steps that ac voltage
down to the level for the desired dc output. A diode rectifier then provides a
full-wave rectified voltage that is initially filtered by a simple capacitor filter
to produce a d¢ voltage. This resulting de voltage usually has some ripple or
ac voltage variation. A regulator circuit can use this de input to provide a de
voltage that not only has much less ripple voltage but also remains the same
de value even if the input de voltage varies, or the load connected to the
output de voltage changes. This voltage regulation is usually obtained using

one of a number of popular voltage regulator IC units.

CHAPTER 3
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Fig 3.1 Block diagram of Power supply

POWER SUPPLY (+5V.+12V)
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Fig 3.2 Power supply



3.2 Working principle of Power supply

Fig 3.2 shows power supply block which performs the operation of

converting AC the supply to suitable DC voltages.

3.2.1 Transformer

The potential transformer will step down the power supply voltage (0-
230V) to (0-6V) level. Then the secondary of the potential transformer will be
connected to the precision rectifier, which is constructed with the help of op—

amp. The advantages of using precision rectifier are it will give peak voltage

output as DC, rest of the circuits will give only RMS output.

3.2.2 Bridge rectifier and filter

When four diodes are connected as shown in figure 3.3, the circuit 1s
called as bridge rectifier. The input to the circuit is applied to the diagonally

opposite comers of the network, and the output is taken from the remaining

two COMmers.

There is a positive potential, at point A and & negative potential at point
B during positive half cycle of input. The positive potential at point A will

forward bias D3 and reverse bias D4.

The negative potential at point B will forward bias D1 and reverse D2.

At this time D3 and D1 are forward biased and will allow current flow to pass

through them; D4 and D2 are reverse biased and will block current flow.

The path for current flow is from point B through D1, up through RL,
through D3, through the secondary of the transformer back to point B. This
path is indicated by the solid arrows. Waveforms (1) and (2) in fig3.1 can be

observed across D1 and D3.

Three-terminal voltage regulators

Fig 3.3 shows the basic connection of a three-terminal voltage regulator

IC to a load. The fixed voltage reg| lator has an unregulated dc input voltage,
V,, applied to one input terminal, a regulated output dc voltage, V., from a
second terminal, with the third terminal connected to ground. For a selected
regulator, IC device specifications list a voltage range over which the input
voltage can vary to maintain a regulated output voltage over a range of load
current. The specifications also list the amount of output voltage change
resulting from a change in load current (load regulation) or in input voltage

(line regulation}.

3.2.4 Fixed Positive Voltage Regulators

The series 78 regulators provide fixed regulated voltages from 5 to 24
V. Figure 3.2 shows how one such IC, a 7812, is connected to provide voltage
regulation with output from this unit of +12V de. An unregulated input
voltage v, is filtered by capacitor C and connected to the IC’s IN terminal.
The I1C’s OUT terminal provides a regulated + 12V which is filtered by
capacitor C; (mostly for any high-frequency noise). The third IC terminal is
connected to ground (GND). While the input voltage may vary over some
permissible voltage range, and the output load may vary over some acceptable
range, the output voltage remains constant within specified voltage variation
limits. These limitations are spelled out in the manufacturer’s specification

sheets. A table of positive voltage regulated ICs is provided in table 3.1

One-half cycle later the polarity across the secondary of the transformer
reverse, forward biasing D2 and D4 and reverse biasing D1 and D3. Current
flow will now be from point A through D4, up through RL, through D2,
through the secondary of T1, and back to point A. This path is indicated by
the broken arrows. Waveforms (3) and (4) in fig3.1 can be observed across D2
and D4. The current flow through RL is always in the same direction. In
flowing through RL this current develops a voltage corresponding to that
shown waveform (5) in fig3.1. Since current flows through the load (RL)
during both half cycles of the applied voltage, this bridge rectifier is a full-
wave rectifier.

One advantage of a bridge rectifier over a conventional full-wave
rectifier is that with a given transformer the bridge rectifier produces a voltage
output that is nearly twice that of the conventional full-wave circuit.

3.2.3 IC Voltage Regulators

Voltage regulators comprise a class of widely used ICs. Regulator (o
units contain the circuitry for reference source, comparator amplifier, control
device, and overload protection all in a single IC. Although the internal
construction of the IC is somewhat different from that described for discrete
voltage regulator circuits, the external operation is much the same. IC units
provide regulation of either a fixed positive voltage, a fixed negative voltage,
or an adjustably set voltage.

A power supply can be built using a transformer connected to the ac
supply line to step the ac voltage to desired amplitude, then rectifying that ac
voltage, filtering with a capacitor and RC filter, if desired, and finally
regulating the dc voltage using an IC regulator. The reg lators can be selected

for operation with load currents from hundreds of milliamperes to tens of

amnares cormesponding to power ratings from milliwatts to tens of watts.

From CI
Transformer Cy
secondary

Output
Voltage (V)

TABLE 3.1 Positive Voltage Regulators in 7800 series

3.3 FEATURES

o Output current in excess of 1A
o Output voltage of +5V /[ +12V
o Internal thermal overload protection.

o Short circuit protection.
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CHAPTER 4
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CHARACTER
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4.1 Generation of DTMF output tone

cmﬂ_‘

KEYPAD
ENTRY

M-8870 operating functions includes a band split filter that separate the
high and low tones of the received pair, and a digital decoder that verifies both

4. DUAL TONE MULTI FREQUECY DECODER (DTMF)

DTMEF signaling is quickly replacing the dual pulse signaling in the
telephone networks world wide. Controlling of robot using DTMF technique
is reliable surveillance and it is need of the current environment. The system
should be easy to operate, efficient, cost effective &flexible for further
improvements. In these days remotely operated vehicles are mostly needed in

military applications, which can be implemented by DTMF DECODER.

The Deltona M-8870 is a full DTMF receiver that integrates both band
split filter and decoder functions into a single 18-pin DIP or SOIC package.
DTMEF tone generation is shown in figure 4.1. Tts filter section uses switched
capacitor technology for both the high and low group filters and for dial tone
rejection. Its 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 provision of an on-chip differential input amplifier, clock generator, and
latched tri-state interface bus. Minimal external components required include
a low-cost 3.579545 MHz color burst crystal, a timing resistor, and a timing
capacitor.

The new M-8870-02 provides a “power-down” option which, then
enabled, drops consumption to less than 0.5mW. The -02 versions can also
inhibit the decoding of fourth column digits.

the frequency and duration of the received tones before passing the resulting
4-bit code to the output bus, which is shown in the table 4.1

4.2 M 8870

The Deltona M-8870 is a full DTMF receiver that integrates both band
split filter and decoder functions into a single 18-pin DIP or SOIC package
shown in fig 4.2. Manufactured using state-of-the —art CMOS process
technology, the M-8870 offers low power consumption (35 mW max) and
precise data handling. Its filter section uses switched capacitor technology for
both the high and low group filters and for dial tone rejection. Its 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 provision of an on-chip
differential input amplifier, clock generator, and latched tri-state interface bus.
Minimal extemal components required include a low-cost 3.579545 MHz

color burst crystal, a timing resistor, and a timing capacitor.
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Fig 4.2 DTMF circuit

The new M-8870-02 provides a “power-down” option which, then
enabled, drops consumption to less than 0.5mW. The -02 versions can also
inhibit the decoding of fourth column digits.

M-8870 operating functions includes a band split filter that separate the
high and low tones of the received pair, and a digital decoder that verifies both
the frequency and duration of the received tones before passing the resulting
4-bit code to the output bus, which is shown in the table 4.1

DTMF is the generic name for pushbutton telephone signaling
equivalent to the bell system’s touch-tone. Dual tone multi frequency (DTMF)
signaling is quickly replacing dial-pulse signaling in telephone banking or
electronic mail systems, in which the user can select options from a menu by

sending signals from a telephone.

4.3 DTMF STANDARDS

The DTMF tone-signaling standard is also known as touch tone or
MFPB (Multi-frequency push button). Bell labs for use by AT&T in the dial-
pulse-signaling standard developed touch-tone. Each administration has
defined its own DTMF specifications. They are all very similar to the CCITT
standard, varying by small amounts in the guard bands allowed in frequency,
power twist and talk-off.

Two tones are used to generate a DTMF digit. One tone is chosen out of
four row tones, and the other is chosen out of four column tones. Two of eight
tones can be combined so as to generate sixteen different DTMF digits. Of
these sixteen keys, twelve are the familiar keys of a touch-tone keypad and
four are reserved for future uses.

A 90-minute audiocassette tape to test DTMF decoders is available
from Mite semiconductors. There also exist standard describing requirements
for systems, which test DTMF systems. This standard is available from the
IEEE as ANSVIEEE standard 752-1986.

4.4 PIN FUNCTIONS
IN+: Non-inverting input connected to the front-end of the

T mnmtial amnlifiar

Table 4.1 Tone Decoding
H = High
L =Low
Z = High Impedance

IN - Inverting input. Connected to the front-end of the
differential amplifier
GS: Gain select. It gives access to output of front-end

amplifier for connection of feedback resistor.
VREF: Reference voltage output. May be used to bias the
inputs at mid rail.
INH*: Inhibits detection of tones representing keys A, B,C and
D
PD*: Power down. Logic high powers down the device and
inhibits the oscillator
08C1: Clock input. 3.579545MHZ crystal connected between
these pins complete the internal oscillator.
08C2: Clock input. 3.579545MHZ crystal connected between
these pins complete the internal oscillator.
VSS: Negative power supply (normally connected to o)
OE: Three state output enable (input). Logic high enables
the outputs Q1, Q4. Internal pull up.
Q1,Q2:  Three state outputs. When enabled by OE,
Q3,Q4:  Provides the code corresponding to the last valid tone pair
received.
StD : Delayed steering output. Presents logic high when a
received tone pair has been registered and the output latch is
updated. Returns to logic low when the voltage on SUGT falls
below Visi.
Est: Early steering output presents logic high immediately



when the digital algorithm detects a recognizable tone pair. Any
momentary loss of signal condition will cause Est to return 10
logic low.

St/GT: Steering input/guard time output voltage greater than VTSt
detected at St cause the device tor
egister the detected tone pair and update the output latch. A
voltage less than VTSt free the device to accept a new tone pair.
The GT output acts to reet the external steering time constant,
and its state is a function of Est and the voltage on St.

VDD: Positive power supply.

4.5 Features
e Low power consumption
» Adjustable acquisition and release times
e Central office quality and performance
o Power — down and inhibit modes (-0.2 version)
« Single 5 volt power supply

« Dial tone suppression

4.6 Applications
« Telephone switch equipment
« Mobile radio
« Remote control

* Remote data entry

5. SERIAL COMMUN ICATION

5.1 Introduction
Communication refers to meaningful exchange of information between
the communicating entities. Therefore, in communication, it is concemned
with all issues relating to exchange of information in the form of a dialog,

e.g., dialog discipline, interpretation of messages, and acknowledgements.

5.2 Issues in Communication
o Types of data communication
o Modes of data transmission
o Transmission Media

o Serial Interface standards
Data Transmission

% There is always the need to exchange data, commands and other
control information between a computer and its terminals, or
between two computers.

% This information is in the form of bits. Data transmission refers to
the movement of bits over some physical medium connecting two or
more digital devices.

% The two options of transmitting the bits are:

v Parallel Communication

¥ Serial Communication

CHAPTER 5

Parallel Transmission
If more than 1 bit of information is transmitted over the data

transmission medium at a time then it is considered as a parallel

communication.

0 0

1 IL y =L
0 — 0

0 —— 0

1 = i L
0 0
1L 1 J L
0 0

Serial Transmission

» The physical connection determines how many bits (1's or 0's) can
be transmitted in a single instance of time.

% If only 1 bit of information can be transmitted over the data
transmission medium at a time then it is considered a serial

communication.

.7 s CORRS 3 | K i B )



5.3 Modes of Serial Data Transmission

Asynchronous Transmission

% An action is called asynchronous when the agent performing an action

does so whenever it wishes.

¥ Asynchronous transmission refers to the case when the sending Node

commences transmission of bytes at any instant of time.

% Only one byte is sent at a time and there is no time relation between

consecutive bytes, 1.e, after sending a byte, the next byte can be sent

after an arbitrary delay.

Start & Stop Bits In Asynch Serial Communication

» Due to the arbitrary delay between consecutive bytes, the time

occurrences of the clock pulses at the receiving end need to be

synchronized repeatedly for each byte.

$ This is usually achieved by providing two extra bits, a Start bit at the

beginning and a Stop bt at the end of a byte.

1 1 [1] 1 0 0 i ﬂlllﬂ
P—f-'l |‘7‘1

Stop bits Start bit

« Since useful communication is generally two way, a two-wire system is
employed, one to transmit and one to receive.
+ Signals are processed by determining whether they are positive or

negative when compared with a ground.

| Data carrier detect
fo——+— Data set ready
20—— Receive data
7 o——— Request to =end
30—— Transmit data
80—~ — Clear to send

4 O—— Data terminal ready
- Ring indicator
L Signal ground

protective ground

Fig 5.1 Pin diagram of RS 232

Synchronous Serial Transmission

% A synchronous action, unlike an asynchronous action, is carried out

under the control of a timing source.

% In synchronous transmission, bits are always synchronized to a

reference clock irrespective of the bytes they belong to. There are no

Start or Stop bits.

» Bytes are transmitted in a Block in a continuous stream of bits.

% Continuous transmission of bits enables the receiver to extract the clock

from the incoming electrical signal.
5.4 RS-232 Standard

v Most widely used serial VO interfacing standard.
v Used in PCs and numerous types of equipments.

v Ttis not compatible with O voltage levels of TTL logic family

Voltage Levels in RS-232
v Logic high (1) represented as -3 to -25V.
v Logic low (0) represented as +3 to +25V.
¥ -3 to +3v not defined.
RS-232 Interface
RS-232 was introduced in 1960, and is currently the most widely used
communication protocol. It is simple, inexpensive to implement, and though
relatively slow; it is more than adequate for most simple serial communication
devices such as keyboards and mice.

o RS-232 is a single-ended data transmission system, which means that it

nees a sinele wire for data transmission.

Carrier Detect (CD) (from DCE) Incoming signal from a

odem
Received Data (RD) Incoming Data from a DCE

Transmitted Data (TD) outgoing Data to a DCE
Data Terminal Ready (DTR) Outgoing handshaking signal

Signal Ground Common reference voltage

_ Data Set Ready (DSR) Incoming handshaking signal

_ Request To Send (RTS) Outgoing flow control signal

_ Clear To Send (CTS) Incoming flow control signal
. Ring Indicator (RI) (from DCE) Incoming signal from a

modem

Table 5.1 Pin details

RS232 Control Lines

The RS232 standard describes the functions carried out by several
control signals between the DTE and the DCE. The following control signals
implement most of the important functions of an R232 DTE to DCE link.

Data terminal ready (DTR)
This is a signal from the DTE to the DCE. When asserted, DTR
- Atneme shat the DTE is ready to accept data from the DCE. In systems with a



modem, it maintains the connection and keeps the channel open. If DTR is
negated, the communication path is broken. In everyday terms, negating DTR
is the same as hanging up a phone.

Data set ready (DSR)

This is a signal from the DCE to the DTE, which indicates the readiness
of the DCE. When this signal is asserted, the DCE is able to receive from the
DTE. DSR indicates that the DCE (usually a modem) is switched on and is in

its normal functioning mode (as opposed to its self-test mode).

Request to send (RTS)

This is a signal from the DTE to the DCE. When asseried, RTS
indicates to the DCE that the DTE wishes to transmit data to it.

Clear to send (CTS)

This is a signal from the DCE to the DTE and, when asserted,
indicates that the DCE is ready to receive data from the DTE.

Rxd

It is used to receive the serial data transmitted from the external
Microcontroller or circuit.

Txd

It is used to transmit the serial data to the external Microcontroller or
circuit from the PC.

sV
|
L
caypass™inF 2=
18 | 1
'57" | cat == 1pF
vee : | =
i ! cis ves | sV
(2] T 1uF 3 & ‘

4 V- (3 * =25V
adsir s 2 Ca. Lo 1uf
CUTE e *

1 Inmw 5 TiouT [ 4 Eua2s2 Ouput

Fram CMOS of TTL 1 10

miouT o RIP P T E1a232 Output
13

12 _AT2 N TZOUT 7 |- ElA-232 Input
To CHOS or TTL ‘-l o o Arzour - AZIN - & 1] E1A-232 Input
: 18
GHD

Fig 5.3 MAX232 Pin Diagram With Details

5.5 MAX232

RS232 does not use the conventional 0 and 5v implemented in TTL
and CMOS designs. Drivers have to supply +5 to +15v for logic 0 and -5 to -
15v for logical; this is performed by IC MAX232. This means that extra
power supplies are needed to drive the RS232 voltage levels. Typically a +12
and a -12v power supply are used to drive the RS232 outputs. The first level
charge pump essentially doubles the standard +5v power supply to provide the
voltage level necessary for driving logic0. A second charge pump inverts this
voltage and provides the voliage level necessary for driving logicl. These two
charge pumps allow the RS232 interface products to operate from a single +5v
supply.

c1+ [ 1 Veo
vs+ [ 2 GND
ci—-[} 3 T10OUT
c2+[] 4 R1IN
cz2-[ls R1OUT
ve- [ 6 T1IN
T20UT [} 7 T2IN
R2IN [] 8 R20UT

Fig 5.2 MAX232 Pin Diagram
— e
| No. | Name I_Purpuse _Egnﬂ "}ﬂl.:a_ge__ -

' capacitor should stand at

1 Cl+  + connector for capacitor Ci east 16V

3 v+  outputof voltage pump +10V

3 Cl- - connector for capacitor C1 .;::E:lc‘i?{fhoum stand al

14 "C_2'+_ |+ connector for capacitor C2 !I -:l::;);c;ltéo\r{should stand at

N (N T e e N I S
s .i_ C2- |- connector for capacitor C2 I-I‘]::E;C;?\?hwm stand at

_6 . ._\_-": R :(;.lljtpl.\_l”oaf.olt_ag;;un‘l.p-f inv::;'fn_:r Ii.-_llﬂ\i;._. i
”7“”}55'5@5@; T |rsam )

& |R2in |Receiver? mpT_t__j:'__E{ﬂ = Rl
"9 |R2out |Receiver2output TTL

0 |T2in | Driver 2 input_ |TTL N
{11 |Tlin |Driver linput IT_LL_

(12 |Rlout | Receiver 1 output TTL

| 13 |Rlin |Receiverl input RS-232 __}
14 |Tlout |Driver 1 output RS-232 .__._I
|15 |GND ‘Ground ov |
16 |VCC |Power suppl_y_ R +5V

Table 5.2 MAX232 DIP Package Pin Layout
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Fig 6.1 Block diagram of typical microcotroller

The block diagram in fig 6.1shows a typical microcontroller, which isa
true computer on a chip. The design incorporates all of the features found in a
microprocessor arithmetic and logic unit, program counter, stack pointer and
registers. It also has added the other feature needed to make a complete
computer: RAM, ROM, serial ports, parallel ports counters and clock circuit.

A microcontroller is a general purpose device, but one that is meant to
read data, to perform limited calculations on that data and control its
environment based on those calculations. The prime use of a microcontroller
is to control the operation of a machine using a fixed program that is stored in
ROM and that does not change over the lifetime of the system. The
microcontroller is connected with getting data from and to its own pins. The
architecture and instruction set are optimized to handle data in bit and byte
size. Usually a single design that can be used in as many applications as
possible is done. The microprocessor design accomplishes this goal by having
a very flexible and extensive range of multi byte instructions. Much of the
activity in the microprocessor has to do moving code and data from external

& hn Cantral Processine Unit. The architecture features working

6. MICROCONTROLLER

6.1 Introduction to Microcontrollers

A Microcontroller consists of a powerful CPU tightly coupled with
memory (RAM, ROM, or EPROM), various /O features such as Serial Ports,
Parallel Ports, Timer/Counters, Interrupt Controller, data acquisition
interfaces, Analog to Digital Converter (ADC), Digital to Analog Converter
(DAC), everything integrated on to a single Silicon Chip.

It does not mean that any microcontroller should have all the above said
features on a chip, depending on the need and area of application for which it
is designed. The on chip features present in it may or may not include all the
individual sections said above. Any microcomputer system requires memory
to store a sequence of instructions making up a program, parallel port or
serial port for communicating with an external system, timer / counter for
control purposes like generating time delays, Baud rate for the serial port,
apart from the controlling unit called Central Processing Unit.

6.2 Advantages of Microcontrollers

If a system is developed with a microprocessor, the designer has to go
for external memory such as RAM, ROM, or EPROM and peripherals and
hence the size of PCB will be large enough to hold all the required
peripherals. But the microcontroller has got all these peripheral facilities on a
single chip so development of similar system with a microcontroller reduces

PCB size and cost of the design.

registers that can be programmed to take part in the memory access process,
and the instruction set is aimed at expediting this activity in order to improve
throughput. The pins that connect the microprocessor to external memory are

unique, each having a single function.

6.3 8051 Microcontrollers

The Intel 8051 is a Harvard architecture single chip microcontroller
(uC) which was developed by Intel in 1980 for use in embedded systems. It
was extremely popular in the 1980s and early 1990s, but today it has largely
been superseded by a vast range of enhanced devices with 8051-compatible
processor cores that are manufactured by more than 20 independent
manufacturers including Atmel, Infineon Technologies, Maxim 1C (via its
Dallas Semiconductor subsidiary), NXP (formerly Philips Semiconductor),
Winbond, Silicon Laboratories, Texas Instruments and Cypress
Semiconductor. Intel's official designation for the 8051 family of pCs is MCS
51.

Intel's original 8051 family was developed using NMOS technology,
but later versions, identified by a letter "C" in their name, e.g. 80C51, used
CMOS technology and were less power-hungry than their NMOS
predecessors - this made them eminently more suitable for battery-powered

devices.



6.4.2 Functional Description

6.4 AT89C51 (Atmel)
Fig 6.1 shows the functional block of microcontroller AT89CSI, whose

6.4.
4.1 Key Features blocks are explained below.

Key features of AT89C51 is summarized in the table 6.1.

r

Key Features I| ATS89C51 1 P wap - a7
Operaﬁngquumcy | o JI b (RS o e o e
FLASH program memory (8-bit words) 4K i IL
Internal RAM (8-bit words) N
128 Bytes : [ |—{ ™ |
Interrupts 6 l |
UF) Ports Port 0,1,2,3 (32 lines)
Tlrrfer&fCOumer..s (1 ,ﬁ-bi[ words) Timer 0,1 | ﬂ
Serial Communications Port 3 | n n -—-r—'m
Parallel Communication ‘{
Port 0,1,2
Packaging | o i M -—0
T e e

Table 6.1 Features of AT89CS] ....,."""
...._t ’ !
Hﬂ 1

Theveees H#H#H

mo- Pl

Fig 6.3 Block diagram of AT89CS]

The ATS89CS1 is a low-power, high-performance CMOS  8-bit
nicrocomputer with 4K bytes of Flash programmable and erasable read only
memory (PEROM). The endurance of the ROM is 1000 Write/Erase cycles.
The device is manufactured using Atmel’s high- -density nonvolatile memory
technology and 1s compatible with the industry-standard MCS-51 instruction
set and pin out. The on-chip Flash allows the program memory 1o be
reprogrammed in-system or by 2 conventional nonvolatile memory
programmer. By combining a versatile 8-bit CPU with Flash on a monolithic
chip, the Atmel AT89CS1 is a powerful microcomputer which provides a
highly-flexible and cost-effective solution to many embedded control

applications.

6.4.3 External Data Memory
Since the internal data memory in AT89C51 is only 128 bytes, external
data memory of 8k has been used. The RAM used is a 28 pin DIP

(KM6264B).

Features
« 8Kx8 bit Low Power CMOS Static RAM
e Process Technology: CMOS
e Organization: 8K x 8
« Power Supply Voltage: Single 5V £ 10%
« Low Data Retention Voltage: 2V(Min)
e Three state output and TTL Compatible

CHAPTER 7



PROGRAMMING

7.1 Introduction

Programming is the major part, which is the basis of controlling the
robot. The programming for microcontroller AT9C51 is done using KLIN C
then it is burnt to the IC using hexacode converter, because it is easier method
than coding directly to microcontroller. In this coding is done of individual

buttons in mobile which is recognized by its 4 bit binary code.

7.2 Algorithm

% First and the foremost step is declaring variables for the relay functions
and the DC motor operation.

% Variables for relays are declared as X, X2, X5, X, and for motor it is
DC maotor.

% The value of input is checked whether it is 4 or 6, and then a delay
count of 200 is initialized which is responsible for turning movement of
the robot

» Loop is performed until the value of x is equal to y.

% If the input is 2or § then the DC motor function is called and executed
until the next button is pressed I the user’s mobile.

7.3 Flowchart

Num = GetNumber from
mobile

Hi=x2=0
W3=xd=0

Relay function

% 1f2 is the input to the inbuilt mobile X, and X5 values are 1 , X2 and Xy

values are 0, then both the motors rotate in forward direction

% 1f the input is 8 then X; and X4 values are 1 . X and X values are 0,

then the motors rotates is reverse direction

% [f the input is 4 then X, and X4 values are 1 ,X2 and X3 values are 0,
then the M, rotates forward and M, in reverse direction, so that the

robot turns 90 degrees to the left.
% If the input is 6 then X, and X, values are 1.X; and X4 values are 0,
then the M, rotates forward and M, in reverse direction, so that robot

turns 90 degrees 0 the right.

% If the input is 5 then all the relay values is set 0.

Is
Num==2
Or num=4

demotor(x1,x2,x3x4)

Demotor(x1,x2,x3.x4)

Until getting.
another input



Demotor(x1 x2x3x4)

first motor forward
second Motor forward

First motor reverse
Second motor reverse

First motor reverse
Second motor forward

First motor forward
second mOotor reverse

CHAPTER 8

8. RELAYS
8.3 Working
8.1 Introduction The coil of a relay passes 2 relatively large current, most chips cannot
A relay is an electrically operated switch. Current flowing through the supply large output currents so it may be necessary to us¢ a transistor to
coil of the relay creates 2 magnetic field, which attracts a lever and changes switch the larger current required for the out put devices such as relays.
the switch contracts. The coil current can be on or off so relays have two A resistor Rp is required to limit the current flowing into the base the
switch positions and they are double throw (change over) switches. transistor and prevent it being damaged. However, Rg must be sufficiently low
to ensure that the transistor is thoroughly saturated to prevent it overheating,
Relays allow one circuit to switch a second circuit, which can be that is particularly important if the transistor is switching a large current
completely separate from the first. There is no electrical connection inside the (>100mA).A safe rule is to make the base current Iy about five times larger
relay between the two circuits the link is magnetic and mechanical. than the value Which should just saturate the transistor?
8.3.1 Back EMF
§.2 Relay connections When current to the coil is switched off the magnetic field around the
The relay’s switch connections are usually labeled COM, NC and NO coil collapses very quickly. This can cause a phenomenon called “Back emf”
where a high voltage ‘spike’ is produced of opposite polarity to the current
1. COM common, always connect to this, it is the moving part of the originally driving the coil. This reverse voltage ‘spike *can damage other
Siiieh components in the interface. To avoid this problem a ‘signal’ diode is
connected across the coil of the relay so that any Back emf is safely’ shorted’
2. NC normally closed, COM is connected to this when the relay coil is out and never reaches the rest of the components.
off.
8.3.2 Protection diode
3. NO normally open, COM is connected to this when the relay coil ison If the load is 2 motor, relay or solenoid (or any other device with coil) a
diode must be connected across the load to protect the transistor (and chip)
Connect to COM and NO if you want the switched circuit to be on when the from the load is switched off. The diagram shows how this is connected
relay coil is on. Connect to COM and NC if you want the switched circuit to ‘backwards’ so that will normally NOT conduct. Conduction only occurs
~ when the load is switched off, at this moment current tries to continue flowing

© + 4 3% inleceleccly diverted through the diode. Without the



diode no current could flow and the coil would produce a damaging high

voltage ‘spike’ in its attempt to keep t J fi
p p the current flowing. circuit that may connect to it. Current now flows through pins 2 and 4 shown

in red. when the relay are energized.

T - - — 32
| ; 8.4.2 De-energized (off)
. — | M. = ?; When current stops are flowing through the control circuit, pins 1 and
L | || ‘-;g: =, 3, the relay become de energized. Without the magnetic field, the switch
;" L::41;¥ — TaNS | opens and current is prevented from flowing through Pins 2 and 4. The relay is
| | i — now OFF.
[ |
M ;T ZWM . L| i 8.5 Reed relay overview
a | |
- ! [ f i A reed relay consists of a coil wrapped around a reed switch. The
— » oy switch is composed of two overlapping ferromagnetic blades (called reeds)
that are hermetically sealed within an inert-gas-filled glass capsule. When
Fig 8.1 Relay circuit current flows through the coil, a magnetic field is produced that pulls the two
reeds together. This completes a signal path through the relay, when the coil is
8.4 Relay operation de-energized; the spring force in the reeds pulls the contacts apart.

_ Relay have two circuits: A control circuit and a load circuit .The control Reed relays have several advantages over traditional armature-based
circuit have a small control coil while the load circuit has a switch. The coil electromechanical relays. Reeds are generally smaller, allowing for greater
controls the operation of the switch. A 4-pin relay density on a board. The lower mass of the reeds compared to larger armatures

means they can actuate faster than electromagnetic relays. Reed relay cycle

8.4.1 Energized (on) speeds are such as 10 times faster than electromechanical relays. Also, there is
Current flowing through the control circuit coil (pins 1 and pin 3) less actuation stress on a reed switch so that mechanical lifetimes of up to 1
creates a small magnetic field, which causes the switch to close, pins 2 and 4. billion cycles are possible. All of these advantages could also be achieved
The switch, which is the part of the load circuit, is used to control an electrical with solid-state relays (SSR). Reeds however, have the added advantage of

Jow contact resistance, allowing them to carry larger currents than SSRs.

Reeds also have better linearity, bandwidth and isolation than solid-state

relays.

In this project we employ four reed relays as shown in figure 8.2, that are
connected to the output pins namely 3,5,6,7 and 9 of the microcontroller.
When the tone input is fed, the decimal output from the DTMF activates the

corresponding relays. The relays then drive the motors that are connected to it

for the movement of the robot in different directions.

Fig 8.2 relays
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9. DC MOTORS

2 A =

9.1 Introduction

A series DC motor has its armature and field connected in a series
circuit. These type motors normally drive loads that require high torque and
do not require precise speed regulation. Series DC motors are ideal for
traction work where the load requires a high breakaway torque. Such are
locomotives, hoists, cranes, automobile starters, of oil drilling applications.
Starting torque developed in series motors normally ranges between 300% and
375% of full load, but attain 500% of full load torque. These motors deliver
this high starting torque. These motors deliver this high starting torque

because their magnetic field operates below saturation.

9.2 Principle of operation

An electric motor is @ machine, which converts electric energy into
mechanical energy. It is based on the principle of Fleming’s left hand rule. An
increase in load results in an increase in both armature and field current. As a
result, the armature flux and field flux increase simultaneously. Since the
torque developed in DC motors is dependent upon the interaction of armature
and field flux, torque increases by the square of current increase. Speed
regulation in series motors is inherently less precise than in shunt motors. If
motor load diminishes, current flowing in both the armature field circuits
reduces as well, effecting a reduction in flux density.

This results in a greater increase in speed than realized in shunt motors.
Removal of mechanical load from series motors results in indefinite speed
increase whereby centrifugal forces generated by the armature eventually

destroy the motor. In this project DC motor is used to control the movement

Fig 9.1 Mini DC Motor

of robot. Each motor can be controlled by a separate relay switch that allows

functions such as forward, backward, left& right

So when we press

_number 2 in the mobile then robot moves in forward direction
_number 8 in the mobile then robot moves in backward direction
_number 4 in the mobile then robot moves in left direction
_number 6 in the mobile then robot moves in right direction

_number 5 in the mobile then robot stops.

9.3 Relay connections to motor

The relay, which drives the motor, has six connections to it. If a
positive power supply enters at B & the switch is set to top most position, so

left hand connection to the motor becomes positive so the motor runs in one

direction. If the switch is then set to lowest position, the supply is crossed over

and right hand connection to the motor becomes positive and motor runs in

other direction. The switching on one relay will result in the motor turning
other way.

9.4 Mini DC motors

The motor being dissected here is a simple electric motor as shown in
figure 9.1 motors. This is small a motor, about as big around as a dime.
Outside there is the steel can that forms the body of the motor, an axle, a
nylon end cap and two battery leads. If the battery leads of the motor up are
hooked to a flashlight battery, the axle will spin. On reversing, the leads will
spin in the opposite direction.

9.5 Advantages of DC motors

DC motors provide excellent speed control for acceleration and
deceleration with effective and simple torque control. The fact that the power
supply of a DC motor connects directly to the field of the motor allows for
precise voltage control, which is necessary with speed and torque control
applications.

DC motors perform better than AC motors on most traction equipment.
They are also used for mobile equipment like golf carts, quarry and mining
equipment. DC motors are conveniently portable and well suited to special
applications, such as industrial tools and machinery that is not easily run from

remote power SOurces.



CHAPTER 10

10.2 FURURE SCOPE OF THE PROJECT

This innovative project can be further extended by using a camera mobile
inbuilt in the robot which captures the image and set it to the user defining the
where about of the robot. Sensors can also be used to sense the objects or to
overcome the hurdles on its way and to place the objects in the respective

area.

CONCLUSION & FUTURE SCOPE OF THE PROJECT

10.1 CONCLUSION

Due to advent of roboties, which has helped man to reduce labour and
danger, there has been a vast improvement in industrial and technical field.
This project brings a still more advanced and advantageous implementation of
a mobile based robot system. The robot employs an inbuilt mobile that
respond to a mobile, which can be operated by the user. It is implemented
successfully by controlling the robot to move in different directions in
addition pick and drop mechanisms can also be employed. This feature is
most helpful in hazardous work situations such as chemical plants or nuclear
plants, which risks the life and health oh the labourers involved. We believe

that this endeavor would go a long way in leading help in the field of wireless

communication.




APPENDIX 1

PCB DESIGN
Design and Fabrication of Printed circuit boards

INTRODUCTION:
Printed circuit boards, or PCBs, form the core of electronic equipment
domestic and industrial. Some of the areas where PCBs are intensively used

are computers, process control, telect ications and instr tation.
MANUFATCURING:

The manufacturing process consists of two methods; print and etch,
and print, plate and etch.

The production of multi layer boards uses both the methods. The inner
layers are printed and etch while the outer layers are produced by print, plate
and etch after pressing the inner layers.

SOFTWARE:

The software used in our project to obtain the schematic layout is
MICROSIM.

PANELISATION:

Here the schematic transformed in to the working positive/negative
films. The circuit is repeated conveniently to accommodate economically as
many circuits as possible in 2 panel, which can be operated in every
sequence of subsequent steps in the PCB process. This is called penalization.
For the PTH boards, the next operation is drilling.

DRILLING:

PCB drilling is a state of the art operation. Very small holes are drilled
with high speed CNC drilling machines, giving a wall finish with less or no
smear or epoxy, required for void free through hole plating.

PLATING:

The heart of the PCB manufacturing process. The holes drilled in the
board are treated both mechanically and chemically before depositing the
copper by the electro less copper platting process.

ETCHING:

Once a multiplayer board is drilled and electro less copper deposited,
the image available in the form of a film is transferred on to the out side by
photo printing using a dry film printing process. The boards are then
electrolyticaly plated on to the circuit pattern with copper and tin. The tin-
plated deposit serves an etch resist when copper in the unwanted area is

3 : hi rie e oridh chemine]
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ctch_ams. The etching machines are attached to an automatic dosing
equipment, which analyses and controls etchants concentrations.
SOLDERMASK:

Since a PCB design may call for very close spacing between
conductors, a solder mask has to be applied on the both sides of the circuitry
to avo_nd the bridging of conductors. The solder mask ink is applied by
screening. The ink is dried, exposed to UV, developed in a mild alkaline
solution and finally cured by both UV and thermal energy.

HOT AIR LEVELLING:

'Aﬂer applying the solder mask, the circuit pads are soldered using the
hot air leveling process. The bare bodies fluxed and dipped in to a molten
solder bath. While removing the board from the solder bath, hot air is blown
on both sides of the board through air knives in the machines, leaving the
board soldered and leveled. This is one of the common finishes given to the
boards. Thus the double sided plated through whole printed circuit board is
manufactured and is now ready for the components to be soldered.
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Description
y voltage.
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3 is an 8-bit open drain pidirectional L0 part. As an
1t port each pin can sink eight TTL inputs. When 18
Jritten 1o port O pins, the pins can be used as high-
dance inputs.

0 may also be figured to ba the p d low-
r /data bus during to external pro-
1 and data memory. In this moda PO has intemal pul-

0 also receives the code bytes during Flash program-
3, and outputs the code bytes during program varifica-
External pullups are required during program verifica-

(3]

t1isan a-bubidlmdbonaﬂmponwihlnmmal puliups.

\ Port 1 output buffers can sink/source four TTL inputs.
en 15 ara written to Port 1 pins they are pulled high by
intarnal pullups and can be used as inputs. As inputs,
11 pins that ara axternally being pulled low will source
rent (i) because of the intemal pullups.

rt 1 also receives the \ow-order address bytes during
sh programming and verification.

n2

n2is an 8-bit bidirectional VO port with internal pullups.
@ Port 2 output bufiers can sink/source four TTL inputs.
hen 1s are written to Port 2 pins they are pulled high by
2 internal pullups and can be used as inputs. As inputs,

wt 2 pins that are externally being pulled low will source
ment (i) because of the internal pullups.

Jrt 2 emits the high-order address tyte during fetches
\m external program memory and during accesses 1o
tamnal data memory that use 16-bit addresses (MOVX @
oy In thie annlication it uses strong internal pullups

Part 3 is an B-bit bidirectional VO port with internal pullups.
The Pont 3 output buifers can sink/source four TTL inpuls.
When 1s are written to Port 4 pins they are pulled high by

{he internal pullups and can be used as inputs. As inputs,
Port 3 pins that are externally being pulled low will source
current (I} because of the puilups.

Port 3 aiso serves he functions of various special features

of the ATBICS1 as listed below:
[Port Pin | Auernate Functions

Pio_ | mxpgeralipupot
i) R N—
[Paz | IO (euterealitenft O
Paa___ | W (eoternalimempth)
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P34 | oA ———
P35 !1t(wnsnmwnallmul)

a5 | T e
F3.6 | Wﬁ[m_emmmamry write st

. read stroba)

S |
| paz | D (external data mema

Port 3 also receives some control signals for Flash pro-
gramming and verification.

RST

Reset input. #hlghmwaplnwmmachinecydeswrﬁh
the osciltator is running resets the device.

ALE/FROG

Address Latch Enable output pulse for latching the low byte
of the address during accesses 1o external memary. This
pin is also the program pulse input (FROG) during Flash
programming.

In normal operation ALE is amitted at a constant rate of 1/6

the oscillator frequency. and may be used for external tim-
ing or i e, that one ALE

K poses. Note,
lse is skippod during 6ach access to extemal Data Mer-
ary.

Ildeaitsd.ALEopsraﬂmmbedlsahhdb\rsewngﬁnod
SER location S8EH. With the bit set, ALE is active only dur-
ing a MOVX or MOVG instruction. Otherwisea, the pin is

waakly pulled high. Setting the ALE-disable bit has ne
icrocontroller

effect if the m is in external execution mode.

PSEN
Program Store Enable is the read strobe to external pro-

gram memory.

OB5F-A-1287

P20 - P27
AAAAdAAD

1 POAT 2 DAIVERS

& T ;
3
LATCH
| |
.
X ¥ H

1@ ATBSCS1 is executing code from external pro-
smory, PSEN is activated twice each machine
xcept that two PSEN activations are skipped during
cess to extemnal data mamory.

|l Access Enable. EA must be strapped to GND in
» enable the device 1o fetch code from external pro-
1emory locations starting at 0000H up 1o FFFFH.
awevar, that if lock bit 1 is programmed, EA will be
Iy tatched on resot.

wid ba strapped to Vg for internal program axecu-

1 also receives the 12-volt programming enable volt-
,,:) during Flash programming, for parts that require
B

o the inverting oscillator amplifier and input to the
1 elock operating circull

{ from the inverting oscillator amplifier.

illator Characteristics

| and XTALZ are the input and output, respectively,
nverting amplifier which can be configured for use as
chip oscillator, as shown in Figure 1. Either a quariz
|l or ceramic resonator may be used. To drive the
+ trom an external clock source, XTALZ should be laft
nnected while XTAL1 Is driven as shown in Figure 2.

It should be noted that when idle is terminated by a hard
ware reset, the device normally resumes program execu-
tion, from where it left off, up to two machine cycles before
_me_lmemal resat algorithm takes control. On-chip hardware
inhibits access to intemal AAM in this event, but access 1o
the port pins is not inhibited. To eliminate the possibllity of
an unexpected write to a port pin when Idie is terminated by
reset, the instruction following the one that invokes Idle
should not be one that writes lo a port pin or to external
memaory.

Figure 1. Oscillator Connections

c2

=t XTALZ
[ S

]
| e T
e XTALY
L -] GND
-

Mote: C1,C2 =30 pF + 10 pF for Crysials
= 40 pF £ 10 pF for Ceramic Resonators

Figure 2. External Clock Drive Configuration

are no rlnql.liremems on the duty cycle of the extamal

signal, since the input to the internal clocking circutry NG o] N2

wgh a divide-by-two flip-flop, but minimum and maxi-

::;tage high and low time specifications must be

EXTERMAL

Mode oL o

3 mode, the CPU puts itsell to sleep while all the on-
peripherals remain active. The mode is invoked by
are. The contant of the on-chip RAM and all the spe- i

nncﬂops registers ramain unchanged during this
1. The idle mode can be terminated by any enabled =
upt of by a hardware reset.
tus of External Pins During Idle and Power Down Modes
e | Program Momory ',Al.ElP!!ﬁ|mm|Pom'|Pomimm

| Internal | Data Data | Dam | Dam
External | | |
B o A Fioat | Data | Address Data
—_— IS e { |
rDown | temal T To_] Daa | oDwa | Dam | Dum
e T ... 1

ter Dawn Float | Data i Data T o
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r Down Mode Program Memory Lock Bits

ower down mods the oscillator is stopped, and the On the chip are three lock bits which can be left unpro-
\on that invokes power down is the last instruction grammed {U) or can be programmed (P) to obtain the addi-
\d. The on-chip RAM and Special Function Regis-  tional features listed in the table below:

\in their values until the power down mode is termi- — When lock bit 115 programmed, the logic level at the EApin
The only exit from power down is a hardwara resel.  js sampled and latched during reset, If the device is pow-
adefines the SFRs but does not change the on-chip  gred up without a reset, the latch inifializes to a random
The reset should not be activated before Vee IS value, and holds that value until reset is activated. It is nec-
d to its normal operating level and must be held  essary that the \atched value of EA be in agreement with
ong enough to allow the oscillator to restart and sta-  the current logic level at that pin in order for the device to

function properly.
. Bit Protection Modes
Program Lock Bits | Protection Type
| B1 | B2 | 1B3 |
| v U U | Mo program lock fealures. o _
| e

bytes from internal memory, EA is sampled and |atched on resat, and further programming of the
1 Flash is disabled.

-
| R
u | v |Mmcmmmsnmarmmmemmmmmmyaremamdmmmmingm
T
|
i

|
{ e e — i e
e | P U | Same as mode 2, also verly i disabled.
[P | P | P |Samessmode3, alsoesernal execulon s disabled
;rarnming the Flash Programming Algorithm: Before programming the
ATBESCS1, the address, data and control signals should be

TesCs1 is normally shipped with the on-chip Flash A

X + FFH up 1o the Flash prog mode table and
;ry ar ";’r:: e f‘a.l‘;ihl i8, Corkants = ) Figures 3 and 4. To program the ATBICS1, take the follow-
Jts either a high-voltage (12-valt) or a low-voltage ing steps.

program enable signal. The low voltage program- 1. Input the desired memory location on the address
mode provides a t way to program the lines.
C51 inside the user's system, while the high-voltage 2. Inputthe appropriate data byte on the data lines.
amming moda is compatible with conventional third 3. Activate tha correct combination of control signals.
Flash or EPROM programmers. 4. Raise EA/Npp to 12V for the high-voltage programming
4TBICH1 is shipped with either the high-voltage or mode.
‘oitage p ing mode led. The respecti 5. Pulse ALE/FADG once to
e A T 8 program a byte in the Flash
MDA M SehioR caation codesare listedin " rray or the lock bits. Tha byte-writa cycle is seif-imad
lowing table. and typically takes no more than 1.5 ms. Repeat steps
| Vpp=12V l""'“ |hwgh5.cwqmmanﬂduah¢me
Side Mark 189051 IM‘ enﬂmmayorunumemdoimoubhcllleisrm.
ot S Data Polling: The AT89CS1 features Daia Polling to indl-
cate the end of a write cycle. During a write cycle, an
jyoen g d read of the last byte written will result in the com-
e | (aoHp1EH | (030M)=1EH plement of the written datum on PO.7. Onca the writa cycle
(031H)=51H (031H)=51H has been completed, true data are valid on all outputs, and

tha next cycle may begin. Data Palling may begin any fime
SR = T after a write cycle has been initiated.

A memory array is program - Ready/Busy: The progress of byte programming can

in either programming mode. To program any non- Mmmmmdbymswmgwp:gw. Padis pum
K byt in the on-chip Flash Memory, the entire memory o after ALE goas high during programming to indicate
1 ba arased using the Chip Erase Mode. BUSY. P3.4 is pulled high again when programming is
dene to indicate READY.

| (032H)=FFH | (032H)=05H

———————— A T89C 51

are 3. Programming the Flash Figure 4. Verifying the Flash

5V +5V
ATBOCS1 T ATBSCS1 o
AQ - AT — I
ADDR.  ———# P1 Vee 1 spoR, 20 AT by Ver |
QOOCHIOFFFH | PGM OCOHOFFFH | 5
Flre P20 - P23 PO [ DATA - P20 - P23 PO e FL?S':‘E m‘
tatiee i [P e Ml pos PULLUPS)
SEE FLASH » P27 ALE o PROG SEE FLASH | —»f P27 ALE fa
PROGRAMM
S TABLE —»{ P28 MODES T.n.tall_r"E6 » P35
| ——»f paz L—sf P2z e
- AT EA l&— WV —e —] xTALZ EA j&—
L x 324 MHz | =
e S
| 1]
L |
Lo wmavy e xmn RST |& Vi
] GND PSEN |——
4 \ 4 v
ash Programming and Verification Characteristics
=0°C to 70°C, Ve = 5.0+ 10%
ym:wl Parameter | Min Max Units
) Programming Enable Voltage 15 | 125 ' v
£ Programming Enabie Current 1.0 mA
o Oscillator Frequency 3 24 MHz
Address Setup to PROG Low 4Bty oy |
A Address Hold After PROG 48ty o
L Data Setup to PAOG Low A8y o
ox Data Hold After FROG o | 7
S P2.7 (ENABLE) High to Vep | 48ty ¢y I
el Ve Setup to PROG Low 10 | us
i Vg Hold Atter FROG 10 us
WaH FHOG Width 1 110 us
wav Address to Data Valid P
wew ERRBLE Low to Data Valid | 48tercy )
oz Data Float After ENABLE | 0 48t
o FROG High to BUSY Low | | 10 [ ws |
. Byts Write Cycle Time | | 20 | ms

m#

igram Verify: If lock bits LE1 and LB2 have not been (030H) = 1EH m;i:::es;wgaggacmmd by Atmel
med, the programmed code data can be read back {031H) = 51H in: es _
i 2 (032H) = FFH indicates 12V programming

the address and data lines for verification. The lock bits
inot be verified directly. Verification of the lock bits is
sieved by observing that their features are enabled.

ip Erase: The entire Flash array is erased electrically  Program ming Interface

using the. combination of control 5ignal_s and by Every code byte in the Flash array can be written and the
ding ALE/ \ow for 10 ms. The code array 1S WAtteN i array can be erased by using the appropriate combi-
h all *1"s. The chip erase operation must be executed nation of control signals. The ite operali cycle i sell-
fore the code mamory can b ré-programmed. fimed and once iniiated, will automatically time itself to
rading the Signature Byles: The signature bytas are Vpleti

ad by the sama procedure as a normal verification of 4y o programming vendars olfer wor i fot
sations 0A0H, the Atmel microcontroller series. Please contact your local
{1H, and 032H, except that P3.6 and P3.7 must bepuled  programming vendor for the appropriate software revision.
a logic low. The values retumed are as follows.

{032H) = 05H Iindicates 5V programming

Flash Programming Modes

Wode [RsT | PSEN | ALEPROG .EIN”|st‘Pz.7iP:.ulps,7
Write Code Data | Ho| L | ~ | wmav | v : H I| Wl
| |
__'_____—'1_“l_"_- — e e _1_H__l_H_
F‘E’EE“"_"‘“_“_-.___;.LJF__"__!.___",_ o _l_!'_rL_t__l_.._
Write Lock | Bat- H | L | ~ | H2v H | H I_H H
|

ash Programming and Verification Waveforms - High Voltage Mode (Vpp = 12V)
PROGRAMMING | VERIFICATION

P10 - P17 )
P20 .p2a T j— —ADORESS »— 4 ADDRESS ————
= ooy

| —
PORT 0 - E— —-—} _UAT& IN_
>

k= =
‘m|“ tovat mxr_._w

ALE/PROG
EAlVpe

P27
(ENABLE)

‘cum—] -

Pad s Tttt .
(ROV/BSY) ™\ _ BusY READY
| — e

lash Programming and Verification Waveforms - Low Voltage Mode (Vpp = 5V)

| PROGRAMMING VERIFICATION

P1.0 - P17 .
PLOTE] < wpomss 4 Abomkss >——
S B o ™

) —owm o p——
Bl | |

pORT 0 — K

Lo [ "'l
AEFROG Y ]
IC 1
EAN LOGIG 0. O —
— = o e = ;,_—"l = ez
ENAI ! ——
(ENABLE) A o o I
P34 . ] P
(ROY/BSY) | N BUSY FEADY
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»solute Maximum Ratings*

... -55°C 10 +125°C

"NOTICE:

.. “B5°C 10 +150°C

1.0V 1o +7.0V

Stresses beyond those listed under “Absolute
Maximum Ratings” may cause permangnt dam-
age to the device. This 15 a siress rating only and
functional operation of the device at these or any
other condtions beyond those indicated in the
eperational sections of this specificalion is not
impled, Exposure to absolute maximun rating
candilions for extended pericds may affect device

ladmum Operating VEREDE. ..t
SO reliability.
C Characteristics
= -40°C 10 B5°C, Vg = 5.0V = 20% {unbess otharwise noted)
ymbol | Parameler | condition Min | Max Units
B | input Low Voltage 1 (Excopt ER) 05 | o2vee-o1 v
w Input Low Voltage (ER) 05 0.2 Ve 03 v
‘™ Input High Voitage | (EwceptXTALY, RST) | 02Vec+09 Vg + 05
™ Input High Vohage (XTAL1, RST) — 07 Ve Voo +05
o Output Low Veitage* (Ports 1.2.3) lou=16mA 045 | v
et | Output Low Vomage® | o =32mA h 0.48 v
| (Porto, ALE, PSER)
fews o-.nmrign\-a | tor =60 -m...xvm-svﬂw 24 _l_ —" v
b o Towy = <25 A 075Vee | ) | v
Iow=-10 A 0.9 Ve v
fom Ousput High Voltage Iy = 800 pA, Vg = 5V £ 10% 24 v
{Port 0 In External Bus Mode) o= S0 WA Ve vl
ey =80 LA 0.9 Voo v
" Logical 0 Inpt Curront (Ports 1,2.3) | Vg = 045V -50 Py
n Logieal 1 to 0 Transiion Cument Vigg= 2V, VCC = 5V £ 10% 650 A
{Ports 1.2.3)
Iy Input Loakage Currant (Port 0, ER) 0.85 < Viy < Veg 10 WA
RAST Rasat Pulldown Rosistor 50 300 K
=9 ‘Lm_w R Tost Fregq. = 1 MHE, Ty = 25°C 0 BF
leg Powar Supply Current Active Mode, 12 Mz = 20 mA
Idis Moda, 12 MHz s mA
Powae Down Mode'™! e iad | 100 A
t—“';"“' ‘I P oA
otes: 1. Under steady state (| i o must be limited as follows:
Maximum lgg_ per port pin: 10 mA
Maximum Ly per 8-bit port:  Port 0: 26 mA
Ports 1,2, 3 15 mA
Maximum total lgy for all output pins: 71 mA
1f Iy, exceeds the test condlion, Vo, may exceed the related specilication. Pins are not guaranised 1o sink current greater
than the Ested test conditions.
2. Minimum Vg for Power Down is 2V,
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ternal Program Memory Read Cycle

| ] 41"4':1' ‘wuz -

T e 1 et
roery R s

\-—-——\wm-——n

PORT 2

= 1

‘xternal Data Memory Read Cycle

e t—

| PR
poRT 2~ FEePATOR RS- A FROWOR X B8 - AIS ROMEGK

Characterlstics

Jar O) Load Capacit for Port 0, ALE/FTOG, and PSEN = 100 pF; Load Capacitance for all other
ts = 80 pF)
ternal Program and Data Memory Characteristics
mbol | Parameter 12 MHz Oscillator 1610 24 MHz Oscillator | Units |

| tT T wax Min " Max |

cioL | Oscilator Frquency | [ 0 | e MHZ
P R S MO " R
ne | Address valid 1o ALE Low B [ eam T
™ | Address Hold After ALE Low | s toucs-20 ]
" | ALE Low to Valid Instruction In 233 | taass s
o [AELowwPSERLOn ) _|_ tere13 i ns
o FSEN Pulse Width 205 gy o -20 - ns |
w PSEN Low 1o Valid Instruction In L | oy 45 ns
e Input Instruction Hold After PSEN o | D e |
B veoroun | | @ | | wgi | w |
. | PEER 1o Address vaid [ "= | e [
o Address to Valid n [ R ) 5lcy 055 s
wz | PSEN Low o Address Float T w _ 10 s
s D Puise Width 400 Bleey =100 ns
WL Wi Pulse Width 400 | Bloa-100 s
o TG Low to Valid Data in 252 S | s |
P Data Hold After KD 0 'S 0 T s
WDz Data Ficat After FiD a7 Poycu28 ns
v ALE Low 1o Valid Data In 517 Bley 150 ns
ATy Address to Vakid Data In 585 Sto oL 165 ns |
i ALE Low to RD or WH Low 200 300 o -50 Bloy o 450 ns
o Address to D or WH Low 208 Mgy T5 ns
— Data Valid to WA Transition 23 terey-20 ns
avwH Data Valid to WA High 433 Ty o120 ne
W Data Hold Atter WA 3 tero 20 ns
ALz Tl Low to Address Float 0 0 ns
BWHLH D or WH High o ALE High 43 | 12 | taaEo it ns

ternal Data Memory Write Cycle

AE Y & ¢ v Ne .
l‘ o bt
PSEN _ N
e g b
wR -t — \L— T
.Im—.| !amj'L‘_' = bax
7 FAOM B OR DFLJ{ | DATA OUT < (AD - A7 FROM PGL)~(INSTR N
— by, ————>
PORT 2 _7,( P70 - P27 OR AB - A1S FROM OPH > AB - Al6 FROM PCH

ternal Clock Drive Waveforms

0.45V

tternal Clock Drive

ymbol Parameter Min Max Units

Yoo Oscillator Frequency 0 24 MHz

i Clock Period 418 ns

Hex High Tima 15 ns

16% Low Time 15 ns

e Rise Time | | 20 ™|
e Fall Time | 20 =
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srial Port Timing: Shift Register Mode Test Conditions
=50Vt 20%; Load Capacitance = 80 pF)

ymbol | Parameter T 12mHzosc | Variable Oscillator Units |
! (i | Max | Mm | Max

oL [Serial Port Clock Cycko Time.

wer | O D Sep 1o Cecking E0ve_

HEX | Output Data Heoid After Clock Rising Edge 50 |

s Input Data Hokd Atter Clock Rising Edge o |

;;r_ | Clock Rising Edge to Input Data Vakd

hift Register Mode Timing Waveforms

INSTRUCTION -} S PR O P [ S, B S T Py S [pess S
pre- S it Ll R A o M i G G B Gl D p e B e W
ERE o | © - . - =
CLOCK L] (R EY ey O s M e ) s (O |
lQ\"KuI‘ = |
WRITE TO SBUF, ) D D N, G T -
i % [ teex .
OUTPUT DATA L g : : seTT |
=TT L — M}é@@ﬁ)@o@( S s Ol
INPUT DATA serml

\C Testing Input/Output Waveforms'")  Float Waveforms!"
vm.ow — Vg oW

Vigan Timing Reference -
X um.mvz £ Ve

lote: 1, »-C|rpmmlmmmmvcc-o.wlor Note: 1. Fortiming purposes, a porl pin is no longer floating
a logic 1 and 0.45V for a logic 0. Timing measure- when a 100 mV change from load voltage occurs. A
ments ara made at Vi, min, for a logic 1.and Vy potlplnbew‘n!ommmmum\ld'mnoeww
max. for a logic 0. the loaded VgV level oocurs,

Vog- 08V 2 Vg + 09V

TEST POINTS
02 Voo - OV

nAsY —

——— s AT89C51

rdering Information

'dering Information

Speed Power |
(MHz) Supply Ordering Code Package I Operation Range
24 5V +£20% ATBOCS1-24AC 44A | Commercial
ATBRCS1-244C 4 (0°C 10 70°C)
ATBICE1-24PC 44P6
AT83C51-240C 410
AT8IC51-24A1 T aaa T Industrial |
ATSICS1-2400 444 (-40°C 10 85°C)
ATBOCS1-24P1 44P6
ATBICS1-2401 440
Package Type
4A | 44 Lead, Thin Piastic Gui Wing Quad Fatpack (TQFF)
14 | 44 Lead, Plastic J-Leaded Chip Carrier (PLCC)
10P6 | 40 Lead, 0.600" Wids, Plastic Dual Iriine Packags (PDIP)
“a | 44 Load, Plastic Gull Wing Quad Flatpack (POFP)

Speed Power |
(MHz) |  Supply | Ordering Code Package Operation Range
12 | SVz20% ATBICE1-12AC | e Commercial
| | arascsi-izic 4 (0°C 10 70°C)
| | ATEICS1-12PC ﬂL 40P |
| L ATBICSI20C 440 o |
| ATBICE1- 128 a4 | Industrial
| | arescsi-12a 44) (-40°C to 85°C)
ATBOCS1-12P1 | 40P8 I
| Avsscst-izan | w0 |
[ AeecsiazAA | #aA | Automotive T
ATEOCE1-124 | 44J ‘ (-40°C to 105°C)
ATBCS1-12PA 40P8
| ‘ ATBHCS1-120A 440
16 i_sv:m | ATaocs1-16AC T e | T Commercial |
I ATBICS1-16JC 44 | {0°C 10 70°C)
ATBIC51-16PC 40P6 |
| arescst-1sac 440
| ATBSCS51-16A1 T I— ndatrial |
| | ATBACS1-1841 44 (-40°C 1o 85°C)
ATBSCS1-16P1 40P5
| ] ATB9CS1-16CH 440
| ATBICS1-16AA a4k T Asomotve |
| ATBOCE1-18JA a4l (-40°C 1o 105°C)
| ATBICS1-16PA 40P6
| | ATECE1-160A s S R
20 | 5V +20% | ATEOCS1-20AC a4 Commercial
ATBBCS1-200C 44 {0°C 0 70°C)
| | ATBICS1-20PC 40PE
| AT89CS1-200C 440
| [ Arescsi-zoal 44 Industrial |
‘ ATBICS1-2001 2y {40°C 10 85°C)
‘ ATBOCS1-20P1 A40P6
| ATegacst-200l 440 |
APPENDIX 3
PROGRAM

#include <AT89XS51.H>

void ser_mit(});

void ser_out(unsigned char);
unsigned char ¢,v[30],5,rv,j.a.x;
unsigned char ring,dtmf;

void app_entr();

void delay(unsigned int);

sbit le_for=P1°0;
shit le_rev=P1"1;
sbit rg_rev=P1"2;
shit rg_for=P1"3;

sbit nkey=P1"4;

void left();
void right();
void stop();
void reverse();
void forward();

void main()
{

stop();
ser_init();
while(1)

{

EA=ES=1;

if(j>24) app_cntr();
}
}

LI N Y



EA=ES=0,
ser_out('A");
ser_out("T");
ser_out('A");
ser_out(0x0d);
del();del();

XX

while(nkey=—0Y},
while(nkey==1};

dtmf=P2&0x0f;

if(dtmf==0x02)

/fcall attend command

forward();

else if{dtmf==0x08) reverse();

else if{dtmf==0x05) stop(};

else if{dtmf==0x06) right():

else if{dtmf==0x04) left();

else if{dtmf==0x09)

{
EA=ES=0;

/l'key 9

ser_out('A"); {lcall terminated command

ser_out('T");
ser_out('H');
ser_out(0x0d);
EA=ES=l;
goto last;
3
goto xx;
last:

=L

for(s=0;s5<4;s++) del();

delay(65000);
stop();

void ser_int(void) interrupt 4

{

if (RI)

{
RI=0;
v[j]J=SBUF;
i
if(j>100)j=1;

}

void ser_out{unsigned char rr)

{

SBUF=rT;
delay(200);
SCON=0x58;
delay(8000);

}

void ser_init()

{
THI1=0xfd;
TMOD=0x20;
TRI1=1;
delay(200);
SCON=0x58;

}

JIITH1=0xFd; 9600 baud rate 12Mhz

void delay(unsigned int de)

while(de--);
1

void reverse()
{
le_for=0; //on
le_rev=1;
rg_for=0; Il reverse()
rg_rev=1;

¥

void forward()
{
le_for=1;
le_rev=0;
rg_for=1; 1/ forward()
rg_rev=0;
i

void stop()
{
le for=1; /loff
le_rev=1;
_for=1; /ISTOP
rg_rev=l;

1
void right()
{
le_for=1;
le rev=0; //on )
rg_for=0; IIright
rev=1;
for(s=0;s<d:s++) del();
delay(65000);
stop();

void left()
{
le_for=0;
le_rev=1; // off
rg_for=1; /' eft()
ro rev=(0:



