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ABSTRACT



ABSTRACT

In the existing systems which monitor the vehicle condition, the
parameters of the vehicle are made known to the owner only through the
driver. But in our GSM guard system, the parameters of the vehicle are made
known to the owner automatically without the knowledge of the driver. This

provides security and accuracy of the vehicle condition.

The parameters of the vehicle monitored are alcohol usage of the
driver, speed, humidity level of the air conditioner, door locking and security
system. They are monitored by the Microcontroller (Atmel 89C52) which

receives inputs from Gas sensor, C type sensor, Temperature sensor.

The output ports of the microcontroller are connected to the computer.
The computer will give the information in the text format to the mobile

within the guard system.

Our guard system will send the alcohol level used by the driver, speed
of the vehicle, humidity level of the air conditioner, door locking condition,

security system to the mobile of the owner at regular intervals.

The mobile in the guard system automatically sends this message to
the owner mobile. The owner checks whether these parameters fall within
the acceptable level, if not he can send the reply message and control the

vehicle.
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INTRODUCTION



INTRODUCTION

In today’s world vehicles come with different security mechanism .
But they are mostly mechanical and costly . But here we are going to give
insight into a GSM security system which is purely electronic and more
secure than the conventional security systems available . Here we have
designed an GSM guard system which will have microcontroller , computer ,
mobile within it which is placed within the vehicle.

We have used microcontroller which monitors the various
parameters of vehicle like the alcohol level used by the driver, speed of the
vehicle, humidity level of the air conditioner, door locking condition and
give it to computer. Then the computer transfers various parameters in the
message format to the mobile in GSM guard system.

Our guard system provides two way communication facility .
The mobile in the guard system transfers this information’s to owner’s
mobile automatically and the owner can control the vehicle by sending
message to the mobile in the GSM guard system and vehicle performs
according to message passed by the owner . Thus the main aim of our

project is to prevent accidents
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Fig. 1.1 BLOCK DIAGRAM OF GSM GUARD SYSTEM
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ALCOHOL DETECTOR



ALCOHOL DETECTOR

The alcohol detector has a gas sensor which detects the alcohol level used by
the driver. This information is given to the microcontroller(89C52),computer
and the mobile of the guard system. This information is given to the owner
mobile and the owner can in turn control the motor of the vehicle by sending

a text message.

CIRCUIT DIAGRAM :

Fig.2.1.1 Gas sensor
The above circuit diagram consists of a bridge circuit, a voltage regulator, a

gas sensor, a comparator and a LED.



GAS SENSOR :
The gas sensor used here is the TGS gas sensor.
GENERAL CHARACTERISTICS :

The sensing material in TGS gas sensors is metal oxide, most typically
SnO2. When a metal oxide crystal such as SnO2 is heated at a certain high
temperature in air, oxygen is adsorbed on the crystal surface with a negative
charge. Then donor electrons in the crystal surface are transferred to the
adsorbed oxygen, resulting in leaving positive charges in a space charge
layer. Thus, surface potential is formed to serve as a potential barrier against

electron flow (Figure 1).

i

T
Gram howndary
& Elactron

Fig.2.1.2 Model of inter-grain potential barrier
(in the absence of gas)
Inside the sensor, electric current flows through the conjunction parts (grain
boundary) of SnO2 microcrystals. At grain boundaries, adsorbed oxygen
forms a potential barrier which prevents carriers from moving freely. The
electrical resistance of the sensor is attributed to this potential barrier. In the
7



presence of a deoxidizing gas, the surface density of the negatively charged

oxygen decreases, so the barrier height in the grain boundary is reduced
(Figures 3)

o Reducing gas

oAl

ni

%n .

E eVs
in the presence of
reducing gas
° e LT
IR et Bt e 1

Grain boundary

® Electron

Fig.2.1.3 Model of inter-grain potential barrier

(in the presence of gas)

The reduced barrier height decreases sensor resistance. The relationship
between sensor resistance and the concentration of deoxidizing gas can be

expressed by the following equation over a certain range of gas
concentration:

Rs = A[C] —a



where: Rs = electrical resistance of the sensor
A = constant
[C] = gas concentration

a = slope of Rs curve

INSTALLATION :

If the detected gas is LPG, Butane and propane which is heavier than normal
air, the gas sensor is installed about 1.00 meter above the ground, adversely,
For the Natural gas, Methane, coal gas, CO and H2, which is lighter than the
normal air, gas sensor is installed about 1 meter below the roof, For both of

cases there should be good air circulation.

Calibrating

Detecting Gas _
Concentration

Combustible

1000ppm=30%
gas/Smoke
Natural

5000ppm=30%

Gas/Methane

Coal
2000/5000/2000ppm=30%
Gas/Methane/LPG

LPG 3000ppm=30%
CO 200ppm=30%
Coal Gas 800ppm=30%



COMPARATOR :

The comparator used here is LM324. It consists of four independent, high
gain, internally frequency compensated operational amplifiers which were
designed specifically to operate from a single power supply over a wide
range of voltages. The operational temperature is OC to +70C. It has a wide
bandwidth of 1IMHz.

VOLTAGE REGULATOR :

The voltage regulator used here is 7805. It is a three terminal, positive fixed
voltage regulator. It provides an output volage of 5V. It has two capacitors.
The input capacitor C1 is usually connected between input terminal and
ground to cancel the inductive effects due to long distribution leads. The

output capacitor C2 improves the transient response

CIRCUIT OPERATION :
The Transformer is used to convert 230V to 12V. The bridge circuit used
here converts the ac voltage to pulsating dc voltage. Then the voltage
regulator 7805 provides a constant dc voltage of 5V. The capacitors are used
to remove ripples. The comparator LM324 compares the applied voltage
with the reference voltage. If the comparator output increases above a
specified level, the LED will not glow indicating the alcohol presence.
This information is then given to the microcontroller 89C52.

10
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C TYPE SENSOR

Overview

An infrared emitter is an LED made from gallium arsenide, which emits
near-infrared energy at about 880nm. The infrared phototransistor acts as a
transistor with the base voltage determined by the amount of light hitting the
transistor. Hence it acts as a variable current source. Greater amount of IR
light cause greater currents to flow through the collector-emitter leads. As
shown in the diagram below, the phototransistor is wired in a similar
configuration to the voltage divider. The variable current traveling through
the resistor causes a voltage drop in the pull-up resistor. This voltage is

measured as the output of the device.

LED ar T+
R E
IR LED signal
K:/’ 2t IR
phototrans.
An IR emitter An IR phototransistor

Fig.2.2.1 IR emitter and IR phototransistor
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Applications

One of the applications of the IR emitter and IR phototransistor is a photo-
reflector. The photo-reflector is a small rectangular device that contains an
phototransistor (sensitive to infrared light) and an infrared emitter. The
amount of light reflected from the emitter into the phototransistor yields a
measurement of a surface's reflectance. The photoreflector can be used in

robot to follow a path (e.g. a white line on the floor).

Infrared Reflectance Sensor

IR reflectance sensors contain a matched infrared transmitter and infrared
receiver pair. These devices work by measuring the amount of light that is
reflected into the receiver. Because the receiver also responds to ambient
light, the device works best when well shielded from abient light, and when
the distance between the sensor and the reflective surface is small(less than
5mm). IR reflectance sensors are often used to detect white and black
surfaces. White surfaces generally reflect well, while black surfaces reflect

poorly. One of such applications is the line follower of a robot.

The diagram on the right shows an example of a infrared reflectance sensor.
For this particular example, the IR detector being used can be ordered from
Mouser Electronics ( Part# 512-QSE113) and the IR emitter can be ordered
form Digi-Key (Part# LN175PA-ND). The resistors being used in this
example are chosen to match the electrical properties of the IR dectector and

emitter.

13



You might want to choose different resistors if you use different dectectors

and emitters. Different resistor values affect the sensitivity of the infrared
reflectance sensor.

The following is a test IC program used to illustrate how to use the IR
emitter and detector with the Handy Board. The program will switch on a
servo motor when the the IR detector receives enough Infra-red light. The
program uses the analog input 6 of the Handy Board to read from the IR

reflectance sensor. (The lower the value of the variable num is, the higher
the intensity of the IR light)

=
|~
____-"'
e
|~
s ettt
- e
niface
o
| —
330 B
ohm ey
| ——
___,_r'_
1R finie=d
=  anutter

Fig . 2.2.2 Circuit diagram of infrared reflectance sensor

IR slotted optical switch

An infrared slotted optical switch is a device similar to the photo-reflector
except that the emitter is pointed directly into the phototransistor. The
slotted optical switch can be used to build shaft encoders. Shaft encoders can

give the robot feedback on how far its wheels have turned or on

14



synchronizing two wheels' velocity. A shaft encoder usually consists of
aslotted optical switch and a striped wheel with a palette of radically
alternating holes or slots on it. The palette of stripes will alternately reflect
or not reflect light to the phototransistor, yielding a pulse-train output. The

robot can then tell how far its wheels have rotated by counting the pulses.

+5V
bilt in pull-ap resistor
47k ohm

Grhdesdion digital input
pin 2 330 ':'hm

IR, pin3 _/W i
transistor 2—/®IR itter grc:-und
H/ S A8

pind pinl

The dicgram shows how fo connect the slofted optical swiich to
the Handy Board,

Fig 2.2.3 Slotted optical switch

15




Fig.2.2.4 A typical IR slotted optical switch

The wiring for the slotted optical switch is straightforward. The white dot on
the optical switch corresponds to pin 2 in the pinout diagram and you can
figure out the pins using the pinout diagram shown above. The emitter LED
is powered by te Handy Board's +5V supply, with a 330 ohm resistor in
series to limit the current through the LED to an appropriate value. In fact,
there is a pull-up resistor of 4.7K ohm built in the Handy Board and it is not
shown in the diagram. Different varieties of phototransistor, however, may
perform better with a smaller resistor value than the on-board 47K resistor.
If the sensitivity of the device is poor, you can try connecting the signal line

to the power supply through another resistor to determine the best response.

16
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LM35- PRECISION CENTIGRADE TEMPERATURE SENSOR

General description:

The LM35 series are precision integrated circuit temperature sensors, whose
output voltage are linearly proportional to the Celsius temperature. The
LM35 thus has an advantage over linear temperature sensors calibrated in
Kelvin as the user is not required to subtract a large constant voltage from its
output to obtain a convenient centigrade scaling. The LM35 does not require
any external calibration or trimming. Low cost is assured by trimming and
calibration at the wafer level. The LM35’s low output impedance, linear
output, and precise inherent calibration make interfacing to readout or
control circuitry especially easy. It can be used with single power supplies,
or with plus and minus supplies. As it draws only 60micro amperes from its
supply,it has very low self heating, less than 0.1 degree celcius in still air.
The LM35 is available package in hermetic TO-46 transistor packages.
Features

= Calibrated directly in ° Celsius (Centigrade)

» Linear + 10.0 mV/°C scale factor

= 0.5°C accuracy guaranteeable (at +25°C)

= Rated for full -55° to +150°C range

= Suitable for remote applications

= Low cost due to wafer-level trimming

= QOperates from 4 to 30 volts

= Less than 60 pA current drain

» |ow self-heating, 0.08°C in still air

= Low impedance output, 0.1 Q for 1 mA load

18



Connection diagram:

TO-46
Metal Can Package*

BOTTOM VIEW
DSnnLs16-1

*Casa is connected to negative pin (GMO)

Fig.2.3.1 Connection diagram of c- type sensor

Typical performance characteristics:

Thermal Response

in Still Air

120
= 100 e
w Vd
= 80
=L
=
= 60
=
; 40
S
[TT]
2
B 0

—20

0 2 4 6 B

TIME (MINUTES )
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Noise Voltage
1600

1400

1204

1000

N
800 N~

600 [y 1 -

HOISE (nV /4 Hz)

4000

200

10 100 1k 10k 100k

FREQUENCY (Hz)

Start-Up Response

&
i
=
= 2
=
=
0
0.6 ]
e 0.4
=
e 0.2 Uﬁ\,-
=
'.'-"D a

0 10 20 30 40 30 &0

TIME {microseconds)

Fig.2.3.2 Typical performance characteristics of c- type sensor
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Applications:

The LM35 can be applied easily in the same way as other integrated
circuit temperature sensors. It can be glued or cemented to a surface and its
temperature will be within about 0.01 degree celsius of the surface

temperature.

This presumes that the ambient air temperature is also the same as the
surface temperature; if the air temperature were much higher or lower than
the surface temperature, the actual temperature of the LM35 die would be at
an intermediate temperature between the surface temperature and the air
temperature. To minimize this problem be sure that the wiring to the LM35,
as it leaves the device, is held at the same temperature as the surface of
interest. The easiest way to do this is to cover up these wires with a bead of
epoxy which will ensure that the leads and wires are all at the same
temperature as the surface, and that the LM35 die’s temperature will not be

affected by air temperature.

The TO-46 can also be soldered to a metal surface or pipe without
damage. Of course in that case the V terminal of the circuit will be grounded
to the metal. Alternatively the LM35 can be mounted inside a sealed end
metal tube, and can be dipped into a bath or screwed into a threaded hole in
a tank. As with any IC, the LM35 and accompanying wiring and circuits

must be kept insulated and dry to avoid leakage and corrosion. This is

21



Especially true if the circuit may operate at cold temperatures where

condensation can occur.

These devices are sometimes soldered to a small light weight heat fin
to decrease the thermal time constant and speed up the response in slowly-
moving air. On the other hand a small thermal mass may be added to the
sensor, to give the steadiest reading despite small deviations in the air

temperature.

Temperature to digital converter:

)
- 3.9k I

our IN
REF | ADCORO31T p—
1.28v

SERIAL
DATA DUTPUT

], CLOCK

b ENAELE

GND

DSI0ES18-13

Fig.2.3.3 Temperature to digital converter (serial output)
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MICROCONTROLLER- AT89C52

The microcontroller used in our project is AT89C52. It has 8Kbytes of
flash memory which is not present in AT89C51.

DESCRIPTION:

The AT89C52 is a low power , high performance CMOS 8-bit
microcomputer with 8K bytes of Flash programmable and erasable read
only memory (PEROM). The device is manufactured using Atmel’s high
density nonvolatile memory technology and is compatible with the
industry- standard 80C51 and 80C52 instruction set and pinout . The on-
chip Flash allows the program memory to be reprogrammed in-system or
by a conventional nonvolatile memory programmer. By combining a
versatile 8-bit CPU with Flash on a monolithic chip , the Atmel
ATB89C52 is a powerful microcomputer which provides a highly-flexible

and cost effective solution to many embedded control applications.

24



BLOCK DIAGRAM:

GHD T
¥
= RA&M ACOR N FCRT 0 PORT 2 =1
REGISTER * RAM LATCH LATCH FLASH
L I b 3
L ¥ ¥ r
&
w k4 v
PROGRAM
B STACK
REGISTER Lo POINTER FESATER
¥ ¥ ¥
4—»| EBLFFER
THF2 THP1
L Ly
ALU INCREMENTER [%—*
INTERALPT, SERIAL POFT,
AND TIMER BLOCKS
¥
b + PROGRAM
e COLNTER
A
TZEH +
ALE/TRCS TS | maTRucnice |, ¥ 3 ¥ IFTR
EE ! vip e cotmRoL | REGISTER [¥ r ) r Y
RET
3 ¥ L
PORT 1 PORT 3
LETCH LATCH
Fy F 3
e L L4

FORT 1 DRIVERS

FORT 3 DRIVERS

) SR

. : - Fi0 - P17

221222

Fao - FAT

Fig.2.4.1 Block diagram of 89C52

The AT89C52 provides the following standard features:8k bytes of flash
256 bytes of ram, 32 1/0O lines ,three 16-bit timers/counters, a six-vector
two level interrupt architecture, a full duplex serial port ,on —chip
oscillator , and clock circuitry . in addition , the AT89C52 is designed

25




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 , timers/counters, serial port , and interrupt
system to continue functioning . The power down mode saves the RAM
contents but freezes the oscillator , disabling all other chip functions until

the next hardware reset.

Port O

Port 0 is an 8-bit open drain bi-directional 1/0 port . As an output port ,
each 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 program and data memory
.In this mode , PO has external pull-ups.

Port 0 also receives the code bytes during . Flash programming and
outputs the code bytes during program verification . External pullups are

required during program verification .

Port 1

Port 1 is an 8-bit bi-directional 1/0O port with internal pull-ups. 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 pull-ups and can be used
as inputs. As inputs , Port 1 pins that are externally being pulled low will

source current (lil) because of the internal pull-ups .

26



In addition, 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).

Port 1 also receives the low —order address bytes during flash

programming and verification.

Port Pin | Alternate Functions

P1.0 T2 (external count input to Timar'Countar 2),
clock-out
P14 T2EX (Timer/Counter 2 capture/reload trigger and

direction control)

TABLE 1. Alternate functions of port pinl

Port 2

Port 2 is an 8-bit bi-directional 1/0 port with internal pull-ups . The Port
2 output buffers can sink/source four TTL inputs . when 1s are written to
Port 2 pins ,they are pulled high by internal pull-ups and can be used as
inputs . As inputs , Port 2 pins that are externally being pulled low will
source current (lil) because of the internal pull-ups .

Port 2 emits the high —order address byte during fetches from external
program memory and during accesses to external data memory that use
16- bit addresses (MOVX @DPTR). In this application , Port 2 uses
strong internal pull-ups when emitting 1s . During accesses to external
data memory that use 8-bit addresses (MOVX @ rl), Port 2 emits the

contents of the P2 special function register .

Port 2 also receives the high —order address bits and some control signals

during flash programming and verification.

27



Port 3

Port 3 is an 8-bit bi-directional 1/0 port with internal pull-ups .

The Port 3 output buffers can sink/source four TTL inputs .

When 1s are written to port 3 pins , they are pulled high by the internal
pull-ups and can be used as inputs. As inputs , Port 3 pins that are
externally being pulled low will source current (lil) because of the pull-
ups .

Port 3 also serves the functions of various special features of the
ATB89C51.

Port 3 also receives some control signals for Flash programming and

verification.
Port Pin Altemate Functions
P3.0 RXD (serial input port)
P3A TXD (serial output port)
P32 INTO (external interrupt 0)
P3.3 INTT (external interrupt 1)
P34 T (timer 0 extarnal input)
Pa.5 T1 (timer 1 extarnal input)
P36 WR [external data memaory write strobe)
P37 RD (external data memory read strobe)

TABLE 2. Alternate functions of port pin3
RST
Reset input . A high on this pin for two machine cycles while the

oscillator is running resets the device .

ALE/PROG

Address latch enable is an output pulse for latching the low byte of the
address during accesses to external memory .
28



This pin is also the program pulse input (PROG) during flash
programming .In normal operation , ALE is emitted at a constant rate of
1/6 the oscillator frequency and may be used for external timing or
clocking purposes . Note , however , that one ALE pulse is skipped
during each access to external data memory .

If desired , ALE operation can be disabled by setting bit 0 of SFR
location 8EH. With the bit set , ALE is active only during a MOV X or
MOVC instruction . Otherwise , the pin is weakly pulled high . Setting
the ALE —disable bit has no effect if the microcontroller is in external

execution mode .

PSEN
Program store enable is the read strobe to external program memory .

When the AT89C52 is executing code from external program
memory PSEN  is activated twice each machine cycle , except
that PSEN activations are skipped during each access to external data

memory.

EA/VPP

External access enable . EA must be strapped to GND in order to

enable the device to fetch code from external program memory locations
starting at 0000H up to FFFFH.Note ,however , that if lock bit 1 is

programmed , EA will be internally latched on reset .EA should be strapped

to Vcc for internal program executions . This pin also receives the 12- volt

programming enable voltage (Vpp) during flash programming when 12-volt

programming is selected .
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XTAL1
Input to the inverting oscillator amplifier and to the internal clock

operating circuit.

XTAL?2

Output from the inverting oscillator amplifier .

SPECIAL FUNCTION REGISTERS:

A map of the on chip memory area called the special function register
(SFR) is shown in table . note that not all the addresses are occupied
addresses may not be implemented on the chip . Read accesses to these
addresses will in general return random data , and write accesses will
have an indeterminate effect .

User software should not write 1s to these locations , since they may be
used in future products to invoke new features .In that case , the reset or

inactive values of the new bits will always be 0.
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ATBACEZ 5FR Map and Reset Values

oFeH OEEH
OF0H L OF7H
00000000
DEEH OEFH
ACC
OEOH Q0000000 OETH
ODEH ODFH
pSW
e OOTH
oces | _TeCON TEMOD RCAPZL RCAPZH Tz THZ et
DO000000 0 KT DO000000 (] DGOO000 DO0GO00
0COH OCTH
nagH I OEFH
XHOOO000
F3
B 1 LD
OABH = BAFH
OXO00D0D
P2
DADH | 14991119 OATH
SCON SBUF
B 0000000 | 000000 L
P
BOH | 44414944 L
ooH TCON THMOD TLO T THO TH1 o
00000000 00000000 00000000 | COOOO0OD | 0GOOOO0D | 00000000
FO sP DFL DFH PCON
St IERTRTRTLT 000001 11 00000000 |  OOODODDD moxoson | FH

Fig2.4.2 SFR register

Timer 2 Registers Control and status bits are contained in registers
T2CON and T2MOD for Timer 2 . The register pair (RCAP2H,RCAP2L)
are the capture /reload registers for timer 2 in 16-bit capture mode or 16-

bit auto —reload mode.
Interrupt Registers The individual interrupt enable bits are in the IE
register . Two priorities can be set for each of six interrupt sources in the

IP register .
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T2COM - Tirmarn'Countar 2 Contral Ragiste

T2CON Addrege = 0C2H Fogat Walue = 0000 Q000
Bit Addressalile
Bt TF2 EXF2 RGLK TGLK EXENZ TR2 G2 CRALZ
T [ = 4 2 2 1 4]
Symbal Function
TF2 Timer 2 overdlowflag st by a Timer 2 cvarflow and must b= cleared by software. TF2 wil not b2 set when sither
RGLK =1 or TGLK = 1.
EXF2 Timar 2 extarnal flag st when either a capturs or reload is caussd by a negative transition on T2EX and

EXENZ =1. When Timsr 2 intarmupt is enablad, EXF2 = 1 will causs the CPL 1o vector to the Timear 2 intsrmapt
rodtine. EXFZ must e cleared by software. EXF2 doas not cawse an intsmupt in upidown counter moedes

(DCEM =1].

RGLE Recsive cleck enakle, When set, causss the ssrial port 1o uss Timer 2 overflow pulsss for s recsive clock in ssrial
port Medes 1 and 5. RGLK = O causss Timar 1 overflow 10 0= uzed for the receiw clock.

TGLE Transmit clodk enable. When set, causes the serial port to use Timer 2 overflow pulses for its transmit clock in serial
port Mades 1 and 3 TCGLK = G causss Timer 1 overflows to be ussd for the ramsmit shosk.

EXEMN2 Timer 2 external enable. When set, allows a capture or reload to coour as arssult of a ne gative transition on T2EX
if Tirmer 2 iz rot being used to clook the sarial port, EXEMNZ = 0 causss Timsr 2 1o ignors events at TZEX,

TRz Start'Stop control for Timer 2, THZ = 1 starts the timear,

CTE Timer or counter select for Timer 2. 5/T2 = 0 for timer function. G2 = { for extemal ewent counter (falling edge
triggersd).

CPALE Captura’Relosd selact CP/RLE =1 causmas sapiuras bo o osur om nagative transfisns st T2EX FEXENZ2=1. CP/AL2

= causse automatic reloads to occur when Timer 2 overflows or negative fransitions cocur at T2EX when EXEM2
= 1. When sither RCLK or TGLE = 1, this bit is ignored and the timer is forced to awto-reload on Timer 2 owve rflow.

TABLE 3. Timer /counter 2 control register

DATA MEMORY

The AT89C52 implements 256 bytes of on chip RAM . The upper 128
bytes occupy a parallel address space to the special function registers.
That means the upper 128 bytes have the same addresses as the SFR
space but are physically separate from SFR space . When an instruction
accesses an internal location above address 7FH, the address mode used
in the instruction specifies whether the CPU accesses the upper 128 bytes
of RAM or the SFR space . Instructions that use direct addressing access
SFR space .
For example , the following direct addressing instruction accesses the
SFR at location 0AOH(which is P2).
MOV 0AOH, #data
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Instructions that use indirect addressing access the upper 128 bytes of
RAM. For example , the following indirect addressing instruction , where
RO contains 0AQH, accesses the data byte at address 0AOH, rather than
P2(whose address is 0AOH).

MOV @RO, #data
Note that stack operations are examples of the indirect addressing , so the
upper 128 bytes of data RAM are available as stack space.

TIMER 0 and 1:
Timer 0 and Timer 1 in the AT89C52 operate the same way as Timer 0
and Timer 1 in the AT89C51.

TIMER 2:

Timer 2 is a 16-bit Timer / counter that can operate as either a timer or an
event counter . The type of operation is selected by bit C/T2 in the SFR
T2CON.

Timer 2 has three operating modes :

1.capture

2. Auto-reload(up or down counting )

3.Baud rate generator.

The modes are selected by bits in T2CON . Timer 2 consists of two 8-bit
registers , TH2 and TL2 . In the timer function ,the TL2 register is
incremented every machine cycle . Since a machine cycle consists of 12

oscillator periods , the count rate is 1/12 of the oscillator frequency .
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UART:
The UART in the AT89C52 operates the same way as the UART in the
AT89C51.

INTERRUPTS:
The AT89C52 has total of six interrupt vectors : two external interrupts
(INTO and INTL), three timer interrupts (Timers 0,1, and 2), and the
serial port interrupt . These interrupts are shown in fig .
Each of these interrupt sources can be individually enabled or disabled by
setting or cleaning a bit in special function register IE. IE also contains a
global disable bit ,EA , which disables all interrupts at once.
Note that table shows that bit position IE.6 is unimplemented . In the
ATB89C51, bit position IE.5 is also unimplemented . User software should
not write 1s to these bit positions , since they may be used in future AT89
products.
Timer 2 interrupt is generated by the logical OR of bits TF2 and EXF2
in register T2CON. Neither of these flags is cleared by hardware when
the service routine is vectored to. In fact , the service routine may have to
determine whether it was TF2 or EXF2 that generated the interrupt , and
that bit will have to be cleared in software .

The Timer 0 and Timer 1 flags , TFO and TF1 , are set at S5P2 of
the cycle in which the timers overflow .The values are then polled by the
circuitry in the next cycle .However the Timer 2 flag , TF2, is set at S2P2

and is polled in the same cycle in which the timer overflows.
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Intermupt Enable (IE) Register

(MSE) (LSE)
lea [- [er2 [es [em [ex [emo [exo |
Enable Bit =1 enables the interrupt
Enable Bit = 0 dizablas tha interrupt.

Symbaol Position Function

Ea IE.7 Dizables all interrupts. f EA = 0,
no interrupt is acknowledged. If
EA =1, each internpt source is
individually enabled or disabled
by =etting or clearing itz enable
kit

- IE& Reserved.

ET2 IE.5 Timer 2 interrupt enable bit.

ES IE.4 Senal Port interrupt enable bit.

ET1 IE.3 Timer 1 interrupt enable bit.

EX1 IE.2 External interrupt 1 enable bit.

ETOD IE.1 Timer O interrupt enable bit.

EX0O IE.Q External interrupt 0 enable bit.

User software should never write 1s to unimplemented bits,

because they may be used in future ATE9 products.

TABLE 4. Interrupt enable register

Interrupt Sources

INTO

—

e
1

o
L

INT1

s

1

e

L

T ,
T N .
Rl ——

TR ———————,

EXF2 -y

Fig2.4.3 Interrupt sources
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OSCILLATOR CHARACTERISTICS:

XTAL1L and XTALZ2 are the input and output , respectively , of an
inverting amplifier that can be configured for use as on —chip oscillator as
shown in fig.

Either a quartz crystal or ceramic resonator may be used . To drive the
device from an external clock source , XTALZ2 should be left
unconnected while XTAL1 is driven.

There are no requirements on the duty cycle of the external clock signal ,
since the input to the internal clocking circuitry is through a divide by —
two flip-flop but maximum and minimum voltage high and low time

specifications must be observed.
Oscillator Connactions

c2
—]I—l— XTAL2
]

C1
— XTALA

l GND

Fig.2.4.4 Oscillator connection
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GRAPHICAL USER
INTERFACE



LSM GUARD SYSTEM FOR VEHICLES

“FS DETAILS

Screen before process
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n. GSM GUARD 5¥YSTEM FOR YEHICLES

Port Settings  Mobile Connection  Exit

GSM GUARD SYSTEM FOR VEHICLES

SENT MESSAGES DETAILS:

Message Details | Date/Time

Speed 0. Temperature 34, Ne Alcehel ‘-.-‘ehlcle I<e\,.r Dn O4,ﬂ 8,-‘200? 12:57:17 PM
speed: 3879, : : N Yehi opn CIE, | O

2007 12:57:1 7 P

RECEIVED MESSAGES DETAILS:

FPhone Mumber I Message I Date/Time

Message Sent Successfulby...

when speed exceeds 2000rpm,motor of the vehicle gets off automatically

39




. GSM GUARD SYSTEM FOR YEHICLES

Port Settings  Mobile Connection  Exit

GSM GUARD SYSTEM FOR VEHICLES

S5ENT MESSAGES DETAILS:

Message Details | Date/Tirme

Speed: 0. Temperature: 34. Mo Alcohol. Wehicle Key Cn. 0471872007 12:57:17 PM

79, Temperature: 34. Mo Alcohol. Wehicle Key On. | 04718/ 2007 12:57:17 PM

RECEIVED MESSAGES DETAILS:

Phone Mumber | lMessage | Date/Time

+9195894442824  SPRAKER: OFF MOTOROMN D418/ 2007 1257,

Message Sent Successfully...

Reply message to turn on the motor vehicle
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. GSM GUARD SYSTEM FOR YEHICLES

=
Port Settings  Mobile Connection  Exit

GSM GUARD SYSTEM FOR VEHICLES

S5ENT MESSAGES DETAILS:

Message Details | Date/Tirme

Speed: 3571. Temperature: 34. Alcohol Used. Wehicle Key On. | 04418/ 2007 01:04:28 PM
Speed: 3574, Temperature: 36, Mo Alcohol. Wehicle Key On. 04418/ 2007 07:02:55 PM
Speed: 3574, Temperature: 36, Mo Alcohol. Wehicle Key On. 0418/ 2007 07:02:55 PM
Speed: 3382. Temperature: 40, Mo Alcohol. Wehicle Key On. 04418/ 2007 07:02:55 PM
Speed: 0. Temperature: 34, Mo Alcohol, vehicle Key On. 0418/ 2007 12:58:58 PM
Speed: 1308, Temperature: 34. Mo Alcohol. Wehicle Key Off, 04418/ 2007 12:57:58 PM

Speed: 0. Temperature: 34, Mo Alcohol. Wehicle Key On. O4/18/ 2007 125717 PM
P T T T R S =V
4| i >|

RECEIVED MESSAGES DETAILS:

Phone Mumber | lMessage | Date/Time |

+9195894442824  SPRAKER: OFF MOTOROMN D418/ 2007 1257,

Message Sent Successfully...

Message sent from the guard system when alcohol is detected
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CONCLUSION



CONCLUSION

The problems that we are facing and the results of these problems .
The problems that we are facing due to the over speed and driving after
having alcohol are increasing desperately. In order to prevent these type of
problems our GSM guard system are very much useful in avoiding the
unnecessary vehicle accidents and it will safeguard the precious human life.

At present in call taxi’s wacky talkies are used for knowing the
status of the vehicle. In future our project can be implemented in all types of
four wheelers for continuously monitoring the status of the vehicle and thus

preventing accidents.
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APPENDIX

APPENDIX(1)-SCHEMATIC DIAGRAM OF THE PROJECT
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APPENDIX(2)-CODING

*hkkhkkhkkhkkhkhkhikhkkhkhkkhhhkikhihkihkhhhkihihhihkihhihkiixiik

#include<stdio.h>
#include<reg52.h>



#define ON 1

#define OFF 0

#define HIGH 1

#define LOW 0

#define LCD_DATA P2

shit LCD_RS = P27\4;

sbit LCD_EN = P2"5;

#define uchar unsigned char

#define ACK 0

#define NACK 1

#define ADDRTC 0xdO /* 12C slave address */
#define DS1307 /* compile directive, modify as required */

bit once_speed,once_liquor,once_key,once_key off,once_temp;

unsigned char drunken='0",keystatus="'0";

Ilrx 3"0
Iltx 3”1 /linterrupts int0
/Ispeed 3”3 //intl

46

shit GO = P3/3;

shit WRIT = P3"4;
/linterrupts int0

sbit alcohol_sensor= P3"\6;

sbit recordingl_1 =P3"7;

sbit car_stop  =P0"0;

sbit buzzar =P0O";



sbitcar_key  =P0"2;
sbit press_keyl =P0"3;

sbit sendsms =P0"4;

void readadc();

bit chkbit;

unsigned char tt;

unsigned int sdelay;

unsigned int longcut,store;

sbit scl = P0”6; /* 12C pin definitions */
sbit sda = PO"7;

void delayms(unsigned char dly);

void 12C_start();

void 12C _stop();

void 12C_write(unsigned char d);
unsigned char 12C_read(unsigned char);
void initialize();

void disp_clk_regs(void);

47
void 12C_start() /* --------=--mmmmm s */
{
sda = 1; scl = 1; /* Initiate start condition */
sda = 0;
b

void 12C_stop() /* ---------=--=-mm-m oo */



{

sda = 0; sda = 0; sda = 0; sda = 0; /* Initiate stop condition */
scl = 1;scl=1;sda=1,;

}

void 12C_write(uchar d) /* --------mmmmmmmmm oo */
{

uchar i;

scl =0;

for (i=1;i<=8;i++)

{

sda = (d >> 7);

scl =1;

d =d << 1; /* increase scl high time */

scl = 0;

h

sda = 1; /* Release the sda line */
scl = 0;

scl = 1;

if(sda) printf("Ack bit missing %02X\n",(unsigned int)d);
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scl = 0;

¥

uchar 12C_read(uchar b) /* --=-=-=----mmmmmm oo */
{

uchar d, i;

sda = 1; /* Let go of sda line */

scl =0;



for (i=1;1<=8; i++) /* read the msb first */

{

scl =1,

d=d<<1;

d =d | (unsigned char)sda;

scl = 0;

¥

sda = b; /* Hold sda low for acknowledge */
scl = 0;

scl =1,

if(b == NACK) sda = 1; /* sda = 1 if next cycle is reset */
scl =0;
sda = 1; /* Release the sda line */

return d;

¥

void initialize() /* -- initialize the time and date using entries from stdin --
*/
/* Note: NO error checking is done on the user entries! */
{

49
uchar yr, mn, dt, dy, hr, min, sec;//, day;
12C_start(); /* The following Enables the Oscillator */
12C_write(ADDRTC); /* address the part to write */
12C_write(0x00); /* position the address pointer to 0 */
12C_write(0x00); /* write 0 to the seconds register, clear the CH bit */
12C_stop();
printf("Enter the year (0-99): \n");
scanf(""%bx", &yr);



printf("Enter the month (1-12): \n");

scanf("%bx", &mn);

printf("Enter the date (1-31): \n");

scanf("%bx", &dt);

printf("Enter the day (1-7): \n");

scanf("%bx", &dy);

printf("Enter the hour (1-23): \n");

scanf(""%bx", &hr);

hr = hr & Ox3f; /* force clock to 24 hour mode */
printf("Enter the minute (0-59): \n");

scanf(""%bx", &min);

printf("Enter the second (0-59): \n");

scanf("%bx", &sec);

12C_start();

12C_write(ADDRTC); /* write slave address + write */
12C_write(0x00); /* write register address, 1st clock register */
12C_write(sec);

12C_write(min);

12C_write(hr);
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12C_write(dy);
12C_write(dt);
12C_write(mn);
12C_write(yr);
#if defined DS1307 || defined DS1338

{
12C_write(0x10); /* enable sqwe, 1Hz output */

}



#endif
12C_stop();

¥

uchar Sec, Min, Hrs, Dte, Mon, Day, Yr, mil, pm;
void disp_clk_regs() /* ------=-==-mmmmmmm e */
{
[printf("Yr Mn Dt Dy Hr:Mn:Sc\n");
if(1) /* Read & Display Clock Registers */
{
12C_start();
12C_write(ADDRTC); /* write slave address + write */
12C_write(0x00); /* write register address, 1st clock register */
12C _start();
12C_write(ADDRTC | 1); /* write slave address + read */
Sec = 12C_read(ACK); /* starts w/last address stored in register

pointer */

o1

IMin = 12C_read(ACK);

Hrs = 12C_read(ACK);

Day = 12C_read(ACK);,

Dte = 12C_read(ACK);

Mon = 12C_read(ACK);

Yr =12C_read(NACK);

12C_stop();

if(Hrs & 0x40)



mil = 0;

else

mil = 1,

if(1) /* display every time seconds change */

{
if(mil)
{

Il printf(""%02bX/%02bX/%02bX %2bX ", Yr, Mon, Dte, Day);

printf("<%02bX:%02bX-%02bX>", Hrs, Min, Sec);
¥

else
{
iIf(Hrs & 0x20)
pm ="A’;
else
pm ="P
Hrs &= 0x1f; /* strip mode and am/pm bits */
Il printf("%02bx/%02bx/%02bx %02bx", Yr, (Mon & 0x1f), Dte, Day);
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printf(" %<02bx:%02bx-%02bx> %cM", Hrs, Min, Sec, pm);

¥
¥



void sleep()

{
delayms(250);
delayms(250);
delayms(250);
delayms(250);

}

void Icdinit();

void Lcd_Clear();

void Lcd_WriteChar(unsigned char b);

void Lcd_WriteString(unsigned char *);

void LcdAddress_Position(unsigned char,unsigned char);

void Lcd_DisplayNumber(unsigned int a, unsigned char nodig);

void extOintr(void);

code const unsigned char Datal[]= {" Automatic Car "},
code const unsigned char Data2[]= {" Monitor&Control"};
code const unsigned char Data3[]= {* K.C.T "}
code const unsigned char Data7[]= {"alcohol detected"};
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code const unsigned char Data8[]= {"SPEED detected "};
code const unsigned char Datax[]= {"1234567890abcdef"};
code const unsigned char Data9[]= {"rpm: S: "}
code const unsigned char Datab[]= {"alcohol detected"};
code const unsigned char Datac[]= {"Car Monitor T: "},
code const unsigned char Datas[]= {"Car started: "};
code const unsigned char Datat[]= {"Car stopped: "};
code const unsigned char Datate[]= {"HIGH TEMPERATURE"};



code const unsigned char Datad[]= {" GUIDED BY "};

code const unsigned char Datae[]= {"Mr.VENKATESH B.E"};
unsigned char ddata[4]={" "};

unsigned char rx_data[4]={" "},

unsigned char i;

unsigned int alcohol,rain;
unsigned char adc,adc2=0,gasleaked=0;

unsigned int adcount=0;

void main(){

P3=0XFF;

buzzar=1;

car_stop=0;

once_speed=0;
once_liquor=0;once_key=0;once_key off=0;

once_temp=0;

54

SCON = 0x50; /* SCON */ [* setup serial port control */
TMOD =0x21; /*TMOD */  /* hardware (2400 BR@12MHZ)*/
TCON = 0x69; /* TCON */
TH1 = OxE8; /[* TH1*/

ES=1;

ES=0;

TI=1;

printf ("\n\nC CLUSTER program\n\n");



ES=1;

EX0=1; // Enable External Interrupt O
ITO =1; // Set Falling Edge for EXO0
EA =1,
/l EX1=1; //Enable External Interrupt 0
/l ITL=1; I/ Set Falling Edge for EXO0
Icdinit();
Lcd_Clear();
LcdAddress_Position(1,0);
Lcd_WriteString(Datal);
sleep();
LcdAddress_Position(2,0);
Lcd_WriteString(Data2);
sleep();
LcdAddress _Position(2,0);
Lcd_WriteString(Data3); //sec

sleep();
Lcd_Clear();
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LcdAddress_Position(1,0);

Lcd WriteString(Datad); //sec
LcdAddress_Position(2,0);
Lcd_WriteString(Datae); //sec
sleep();
Lcd_Clear();
LcdAddress_Position(1,0);
Lcd_WriteString(Datal);



LcdAddress_Position(2,0);
Lcd_WriteString(Data9);
LcdAddress_Position(1,0);
Lcd_WriteString(Datac);
ES=0;
TI=1;
// initialize();
ES=1,
TRO=1;
ETO=1,
adcount=0;
buzzar=1;
while(1)
{
adcount++;
if (adcount==20)
{
adcount=0;
EA=0;

56

readadc();
EA=1;

LcdAddress _Position(1,12);
Lcd_DisplayNumber(adc2=adc*2,3);

LcdAddress_Position(2,13);



Lcd_DisplayNumber(longcut,3);

if(chkbit==1)

{

Lcd_WriteString(Data8);

LcdAddress_Position(2,4);
Lcd_DisplayNumber(store,4);
chkbit=0;
if((store>2000)&&(once_speed==0))
{

ES=0;

TI=1;

printf("$%d&%d@%c%c#",

store,(unsigned int) adc2,drunken, keystatus);
disp_clk_regs();

ES=1;

once_speed=1;

LcdAddress_Position(1,0);
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buzzar=0;
car_stop=0;
sleep();
sleep();
sleep();

sleep();
buzzar=1;



if((car_key==0)&&(once_key==0))
{

keystatus="1"
once_key=1;
once_key off=0;

car_stop=1,;

LcdAddress_Position(1,0);
Lcd_WriteString(Datas);

ES=0;
TI=1;
printf("$%d&%d@%c%c#H”,
store,(unsigned int)adc2,drunken,keystatus);
58

disp_clk_regs();
ES=1;

if((car_key==1)&&(once_key off==0))
{
keystatus='0";



once_key off=1;
once_key=0;

car_stop=0;
LcdAddress_Position(1,0);
Lcd_WriteString(Data);
ES=0;

TI=1;
printf("$%d&%d@%c%c#",
store,(unsigned int)adc2,drunken,keystatus);
disp_clk_regs();

ES=1;

if((alcohol_sensor==0)&&(once_liquor==0))

{

drunken="1";

once_liquor=1;

buzzar=0;

car_stop=0;

LcdAddress_Position(1,0);
59

Lcd_WriteString(Data7);

ES=0;

TI=1;

printf("$%d&%d@%c%oc#",

store,(unsigned int)adc2,drunken,keystatus);

disp_clk_regs();

ES=1,

sleep();



sleep();
sleep();

sleep();
buzzar=1;

if((adc2>50)&&(once_temp==0))
{
once_temp=1,
buzzar=0;
car_stop=0;
LcdAddress_Position(1,0);
Lcd_ WriteString(Datate);
ES=0;
TI=1;
printf("$%d&%d@%c%c#",
store,(unsigned int)adc2,drunken, keystatus);
disp_clk_regs();
ES=1;
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sleep();
sleep();
sleep();
sleep();

buzzar=1;

¥

if( press_keyl==0)



once_speed=0;
once_liquor=0;
once_key=0;
once_key off=0;
once_temp=0;
sleep();

sleep();

sleep();

sleep();
sleep();
sleep();
sleep();

if( sendsms==0)
{

ES=0;

TI=1;

printf("$%d&%d @ %c%c#",
61

store,(unsigned int)adc2,drunken,keystatus);

disp_clk_regs();

ES=1;

sleep();

sleep();

sleep();

sleep();

sleep();



sleep();
sleep();
sleep();

}

void extlintr(void) interrupt 2 using 1

{

}

void extOintr(void) interrupt O

{

longcut++;

}

void tmQintr(void) interrupt 1
{
sdelay++;
if(sdelay==100)
{
sdelay=0;
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store=longcut;
longcut=0;
chkbit=1;

void serial_isr() interrupt 4



{ TI1=0;
if(RI)
{
RI =0;
rx_data[i] = SBUF;
if(rx_data[0] =="1")
{

I++;

if(i==4)
{
I=0;
rx_data[0]==0;
if (rx_data[3]=="*")
{
if(rx_data[1]=="0")
buzzar =1;
else buzzar =0;
if(rx_data[2]=="0")
car_stop =0;
63
else car_stop =1;
rx_data[0]==0;



void Icdinit()

{
LCD_RS =0; I/ write control bytes
delayms(15); I/l power on delay
Lcd_WriteChar(0x02); //PORTD = 0x02; // attention //4 bit mode
delayms(5);
Lcd_WriteChar(0x02);
delayms(100);
Lcd_WriteChar(0x02);
delayms(5);
Lcd_WriteChar(0x28);  // 4 bit mode,5*7 matrix,2 line mode
Lcd_WriteChar(0x08);  // display off,underline off, blink off
Lcd_WriteChar(OxOF); // display on, blink curson on, underline on
Lcd_WriteChar(0x06); // display shift off,increment

¥

void Lcd_WriteChar(unsigned char b)

{
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LCD_DATA = (LCD_DATA & OxF0) | (b >> 4);
LCD_EN=1;
delayms(1);
LCD_EN = 0;

LCD _DATA = (LCD_DATA & 0xFO0) | (b & 0x0F);
LCD EN=1;
delayms(1);



LCD_EN =0;

void LcdAddress_Position(unsigned char LineNo, unsigned char Position)

{

LCD RS =0;

if(LineNo == 1)
{
Lcd_WriteChar(0x80 + Position);
¥

if(LineNo == 2)
{
Lcd_WriteChar(0xCO + Position);

by
delayms(1);

void Lcd_Clear()

{
LCD RS =0;
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Lcd_WriteChar(0x01);
delayms(5);
¥

void Lcd_WriteString(unsigned char *a)
{
LCD_RS=1;

while(*a)



Lcd_WriteChar(*at++);

void Lcd_DisplayNumber(unsigned int a, unsigned char nodig)

{
unsigned char temp;

if (al=0)

{
ddata[0]=((a%10)+0x30);
a=a/10;
ddata[1]=((a%10)+0x30);
a=a/10;
ddata[2]=((a%10)+0x30);
a=a/10;
ddata[3]=((a%10)+0x30);
a=a/10;

b

else

{
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ddata[0]=0x30;

ddata[1]=0x30;
ddata[2]=0x30;
ddata[3]=0x30;

by

LCD RS=1;



for (temp=1;temp<=nodig;temp++)
{
Lcd_ WriteChar(ddata[nodig-temp]);

void readadc()

{

WRIT=0;

WRIT=1,
WRIT=1,
adc=0;

while(GO==1);
WRIT=0;
adc=P1;
WRIT=1,
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void delayms(unsigned char dly)

{
while(dly--)
{
B = 125;
while(B--);



APPENDIX(3)-CODING - VISUAL BASICS

Dim strData As String

Private Sub Commandl_Click()
Dim msg As String
msg = "M1.0FF-M2:0FF"
Call ReceiveMessage(122, msg)
End Sub
Private Function ReceiveMessage(ph As String, str As String)
Dim Devl As Integer
Dim Dev2 As Integer
Dim Dev1Status As String
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Dim Dev2Status As String
Dim MsgFormat As String
Dim DIDX As Integer
If Len(Trim(str)) < 15 And InStr(1, Trim(str), "-", vbTextCompare) >0
Then
DIDX = InStr(1, str, "-", vbTextCompare)
If Mid(str, 1, 2) ="M1" Then
If Mid(str, 4, (DIDX) - 4) = "ON" Then



Dev1Status = "ON"
Devl=1
Elself Mid(str, 4, (DIDX) - 4) ="OFF" Then
Dev1Status = "OFF"
Devl =0
End If
End If
If Mid(str, DIDX + 1, 2) = "M2" Then
If Mid(str, DIDX + 4, (Len(str) - (DIDX + 4)) + 1) = "ON" Then
Dev2Status = "ON"
Dev2 =1
Elself Mid(str, (DIDX + 4), (Len(str) - (DIDX + 4)) + 1) = "OFF"
Then
Dev2Status = "OFF"
Dev2 =0
End If
End If
MsgFormat = "SPEAKER: " & Devl1Status & " MOTOR:" &
Dev2Status
Call StoreReceivedMessage(ph, MsgFormat)
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Dim DS As String
DS ="I" & CStr(Devl) & CStr(Dev2) & "*"
MSComm1l.Output = DS
Else
IblStatus.Caption = "Received Message Format is Not Clear."
End If
End Function



Private Sub Form_Load()
portnumber = 2
MobilePort = 1
phNumber = "9994416670"

Call InitializePort

IvMessages.Listltems.Clear
IvMessages.ColumnHeaders.Clear

IvMessages.View = lvwReport
IvMessages.ColumnHeaders.Add 1, , "Message Details™, 5700
IvMessages.ColumnHeaders.Add 2, , "Date/Time", 2400

IvReceivedMsg.Listltems.Clear
IvReceivedMsg.ColumnHeaders.Clear
IvReceivedMsg.View = IvwReport
IvReceivedMsg.ColumnHeaders.Add 1, , "Phone Number", 1800
IvReceivedMsg.ColumnHeaders.Add 2, , "Message", 4250
IvReceivedMsg.ColumnHeaders.Add 3, , "Date/Time", 2200
End Sub
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Private Sub InitializePort()
With MSComm1
If .PortOpen = True Then .PortOpen = False
.CommPort = portnumber
.Settings = "1200,N,8,1"
AnputLen =0
.RThreshold =1
.SThreshold =1



.InputMode = comlInputModeText
InBufferSize = 256
.OutBufferSize = 256
.Handshaking = comNone
.PortOpen = True
End With
End Sub

Private Sub Form_Unload(Cancel As Integer)
If Mobilel.State <> 0 Then
Mobilel.Close
End If
End Sub

Private Sub mnuConnect_Click()
If ConnectCellPhone = True Then
IblStatus.Caption = "Cell Phone Connected..."
Else
IblStatus.Caption = "Cell Phone not Connected..."
End If
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End Sub

Private Sub mnuDisconnect_Click()
If Mobilel.State <> 0 Then
Mobilel.Close
IblStatus.Caption = "Mobile Disconnected...”
End If
End Sub



Private Sub mnuExit_Click()
End
End Sub

Private Sub mnuPort_Click()

Form3.Show vbModal

Call InitializePort
End Sub
Private Function ConnectCellPhone() As Boolean
Mobilel.Close
Mobilel.ComNumber = MobilePort
Mobilel.ConnectionMode = 0 'DAU-9P
If Mobilel.0Open = True Then ConnectCellPhone = True Else
ConnectCellPhone = False

End Function
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Private Function SendMessage(sMsg As String) As Boolean
Dim SendFlag As Boolean
Mobilel.SMSCenterNumber = Mobilel.GetDefaultSMSCenterNumber
SendFlag = Mobilel.SendSMSMessage(phNumber, sMsg, 167, False, False,
™)
If SendFlag Then

SendMessage = True
Else



SendMessage = False

End If

End Function

Private Function StoreMessage(msg As String)
IvMessages.Listltems.Add 1, , msg
IvMessages.Listltems(1).ListSubltems.Add 1, , Now

End Function

Private Function StoreReceivedMessage(phNumber As String, msg As

String)
IvReceivedMsg.Listltems.Add 1, , phNumber
IvReceivedMsg.Listltems(1).ListSubltems.Add 1, , msg
IvReceivedMsg.Listltems(1).ListSubltems.Add 2, , Now

End Function

Private Sub Mobilel_OnSMSMessageReceived(ByVal Index As Long,
ByVal Time As Double, ByVal Text As String, ByVal PhoneNumber As
String, ByVal HasPicture As Boolean)

Call ReceiveMessage(PhoneNumber, Trim(Text))
End Sub
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Private Sub MSComm1_OnComm()
Select Case MSComm1.CommEvent
Case comEvReceive
Do
strData = strData & MSComm.1.Input

Loop Until Mid(strData, Len(strData), 1) = "#"

End Select



If InStr(1, strData, "$", vbTextCompare) > 0 And InStr(1, strData, "#",
vbTextCompare) > 0 Then
Debug.Print strData
MessageDetails (strData)
Else
Debug.Print strData
strData = vbNullString
Exit Sub
End If
End Sub

Private Function MessageDetails(sData As String) As Boolean

strData =

Dim Speed As String
Dim Temp As String
Dim Alcohol As String
Dim KeyPosition As String
Dim IDX As Integer
Dim IDX1 As Integer
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Dim Message As String
If InStr(1, sData, "&", vbTextCompare) > 0 And InStr(1, sData, "@",
vbTextCompare) > 0 Then
IDX = InStr(1, sData, "&", vbTextCompare)
IDX1 = InStr(1, sData, "@", vbTextCompare)
Speed = Mid(sData, 2, IDX - 2)
Temp = Mid(sData, IDX + 1, (IDX1 - IDX) - 1)



If Mid(sData, IDX1 + 1, 1) = "0" Then Alcohol = "No Alcohol." Else:
Alcohol = "Alcohol Used."

If Mid(sData, IDX1 + 2, 1) = "0" Then KeyPosition = "Vehicle Key Off."
Else: KeyPosition = "Vehicle Key On."
Else

MsgBox "Message Not Properly Received. Please send it Again"
End If

Message = "Speed: " & Speed & ". Temperature: " & Temp & ". " &
Alcohol & " " & KeyPosition

If SendMessage(Message) = True Then

Call StoreMessage(Message)

IblStatus.Caption = "Message Sent Successfully..."
Else

IblStatus.Caption = "Message Sent Failed..."
End If

End Function
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Port Settings:

Private Sub cmdSavePort_Click()
If cboPort. Text <> vbNullString And choMobilePort. Text <> vbNullString
And txtPh.Text <> vbNullString Then

portnumber = Val(cboPort. Text)

MobilePort = Val(cboMobilePort. Text)

phNumber = txtPh.Text



Unload Me

Else
MsgBox "Please fill all the details.
Exit Sub

End If

End Sub

Private Sub Form_Load()
Dim i As Integer
chboPort.Clear
txtPh.Text = "9994416670"
Fori=1To4
choPort.Addltem (i)
cboMobilePort.Addltem (i)
Next
End S
Module
Public portnumber As Integer
Public MobilePort As Integer
Public phNumber As String
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APPENDIX(4)-DATA SHEETS

AT89C52
The microcontroller used in our project is 89C52 because it has 8Kbytes of
flash memory compared to 89C51.The DC and AC characteristics of 89C52

are given below:

FEATURE:



Compatible with Mcs-51 products.

8k Bytes of in system reprogrammable flash memory.
Endurance:1,000 write/Erase Cycles.

Fully static operation: 0 Hz to 24 MHz.

Three- level program memory lock.

256* 8- bit internal RAM.

32 programmable 1/O lines.

Eight interrupt sources.

© o N o g R~ DR

Three 16-bit timers/counters.
10.Programmable serial channel.

11.low power idle and power down modes.

PIN CONFIGURATION:
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Atmel's Flash Microcontrollers

Device Name Program Data Memory | 16-bit Timers Technology
Memory Bytes
AT89C1051 1K Flash 64 RAM 1 CMOS
ATE9C2051 2K Flash 128 RAM 2 CMOS
ATEIGS 4K Flash 1268 RAM 2 CMOS
ATBICS2 8K Flash 256 RAM 3 CMO3
ATBOCSS 20K Flash 256 RAM 3 CMOS
ATBOSE262 BK Flash 256 RAM 3 CMOS
2K EEFROM
ATB9S53 12K Flash 256 RAM 3 CMOS

DC Characteristics

The values shown in this table are valid for T, = -40°C to 85°C and Ve~ = 5.0V + 20%, unless otherwisa noted.

Symbaol Parametar Condition Min Max Units
Vi Input Low-volage (Except EA) -0.5 0.2 Vg0 A
Viu Input Low-voltage (EA) -05 0.2 V0.3 W
Vig Input High-voltage (Except XTAL1, AST) 0.2 V0.9 Viept05 v
Vb Input High-vaoltage (XTAL1, RST) 0.7 Ve Woot0.5 v
VoL Output Lowvoltage™ (Ports 1,2,3) | lg = 1.6mA 0.45 v
Vo Output Low-voltage!"! loL = 3.2 mA 0.45 W
(Port o, ALE, FSEN)
Vou Output High-voltage lgy = 60 P&, Vo = 5W £ 10% 2.4 v
(Ports 1,2,3, ALE, PSEN) oy = 25 A 0.75 Vi v
loy = -10 P& 0.9V v
L Output High-voltage loy = -B00 UA, Ve = 5V £10% 24 v
(Port 0 in External Bus Mode) o = -300 1A 0.75 Ve v
loy = -80 PA 0.9Vee v
I Legical O Input Current (Ports 1,280 | Viy= 0,45V -50 pA
b Logical 1 to 0 Transition Currant Vi = 2V, Viop = 5V £ 10% -B50 PA
(Ports 1,2,3)
Iy Input Leakage Current (Port o, EA&) 045 <V < Voo +10 PA
RRST Resat Pulldown Resistor 50 300 Kex
C Pin Capacitance Test Freq. = 1 MHz, T, = 25°C 10 pF
lo Power Supply Currert Active Mode, 12 MHz 25 ma
ldle Mede, 12 MHz 6.5 ma
Power-down Mode! Voo = BV 100 HA
Ve =3V 40 A
Motes: 1. Under steady state (non-transient) conditions, lo must be externally limited as follows:

Maximum |5 per port pin: 10 ma
Maximum |~ per 8-bit port:
Port 0: 28 mA

Ports 1, 2, 3: 15 mA

Maximum total o for all sutput pins: 71 ma
If 1o exceeds the test condition, Vo may exceed the related specification. Pins are not guaranteed to sink current greater

than the listed test conditions.

2. Minimum V., for Power-down is 2V
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AC Characteristics

Under operating conditions, load capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; load capacitance for all other
outputs = 80 pF.

External Program and Data Memory Characteristics

12 MHz Oscillator Variable Oscillator
Symbol Parameter Min Max Min Manx Units
1erer Oscillator Frequency 0 24 MHz
L™ ALE Pulse Width 127 2t o740 ns
taLe Address Valid to ALE Low 43 teoo 13 ns
tax Address Hold After ALE Low 48 toroL-20 ns
o ALE Low to Valid Instruction In 233 4t ) -65 ns
typ ALE Low to PSEN Low 43 tope 13 ns
[ PSEN Pulse Width 205 8tg o120 ne
tpL PSEN Low to Valid Instruction In 145 Btpy o -45 ns
o Input Instruction Hold after PSEN 0 0 ns
thz Input Instruction Float after PSEN 59 too-10 ns
[ — PSEN to Address Valid 75 toLaB ne
tay Address to Valid Instruction In 3z Btg o 55 ne
toaz TFSEN Low to Address Float 10 10 ns
trLAH D Pulse Width 400 Bty o -100 ns
by WH Pulse Width 400 Bty o 100 ne
troy RD Low to Valid Data In 252 Bt o-90 ns
 A— Data Hold After ADY 0 0 ns
- Data Float After RD a7 Pty o728 ns
oy ALE Low to Valid Data In 517 Bty o - 150 ns
| P Address to Valid Data In 585 Gty g - 166 ns
e ALE Low to AD or WH Low 200 300 Bty 50 Bty o +50 ns
 S— Address to RD or WH Low 203 Mg o) -T5 ns
[— Data Valid to WR Transition 23 tope 20 ne
— Data Valid to WR High 433 Ttoyo -120 ne
— Data Hold After WR 33 toLoL-20 ne
thaz D Low to Address Float 0 0 ns
twHLH RO or WR High to ALE High 43 123 toreL-20 toL o +25 ns
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GENERAL INFORMATION FOR TGS SENSORS

2. Sensor Characteristics

2-1 Dependency on partial pressure of oxygen

Figure 4 illustrates the relationship between oxygen
pressure in the atmosphere (POz) and the resistance
of a typical TGS sensor in clean air. Note that reduced

oxygen pressure will decrease the sensor’s resistance.

2-2 Sensitivity to gas

According to the formula in Section 1, the relationship
of sensor resistance to gas concentration is linear on
a logarithmic scale within a practical range of gas
concentration (from several ppm to several thousand
ppm). Figure 5 shows a typical example of the
relationship between sensor resistance and gas
concentration. The sensor will show sensitivity to a
variety of deoxidizing gases, with relative sensitivity
to certain gases optimized by the formulation of
sensing materials and operating temperature. Since
actual sensor resistance values vary from sensor to
sensor, typical sensitivity characteristics are
expressed as a ratio of sensor resistance in various
concentrations of gases (Rs) over resistance in a

certain concentration of a target gas (Ro).

2-3 Sensor response

Figure 6 demonstrates typical behavior when the
sensor is exposed to and then removed from a
deoxidizing gas. Sensor resistance will drop very
quickly when exposed to gas, and when removed
from gas its resistance will recover to its original value
after a short time. The speed of response and
reversibility will vary according to the model of

sensor and the gas involved.
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GENERAL INFORMATION FOR TGS SENSORS

2-4 Initial action

As shown in Figure 7, all sensors exhibit a transient
behavior referred to as “Initial Action” when stored
unenergized and later energized in air. The Rs drops
sharply for the first few seconds after energizing,
regardless of the presence of gases, and then reaches
a stable level according to the ambient atmosphere.
The length of initial action depends on the
atmospheric conditions during storage and length of
storage and varies by sensor model. This behavior
should be considered when designing a circuit since
it may cause activation of an alarm during the first
few moments of powering (refer fo Section 4-6).

2-5 Dependency on temperature and humidity

The detection principle of TGS sensors is based on
chemical adsorption and desorption of gases on the
sensor’s surface. As a result, ambient temperature
will affect sensitivity characteristics by changing the
rate of chemical reaction. In addition, humidity
causes a decrease in Rs as water vapor adsorbs on
the sensor’s surface. Figure 8 shows a typical example
of these dependencies. A compensation dreuit for
temperature dependency should be considered when
using TGS sensors (refer to Section 4-3).

2-6 Long term stability

Figure 9 shows typical data of long term stability for
TGS series sensors. Generally, TGS sensors show
stable characteristics over time, making themsuitable

for maintenance-free operation.

2-7 Heater voltage dependency

TGS sensors are designed to show optimum senitivity
characteristics under a certain constant heater
voltage. Figure 10 shows a typical example of how
gas sensitivity varies depending on heater voltage.
Since the sensor has a heater voltage dependency, a
constant regulated heater voltage must be supplied

to the sensor according to specifications.
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GENERAL INFORMATION FOR TGS SENSORS

4. Circuit Design

4-1 Load resistor (RL)

Signal output is obtained through the RL which also
acts as a sensor protector by regulating sensor power
consumption (Ps) below the rated value for the
sensor. Proper selection of the RL for an individual
sensor enables the sensor to provide uniform
characteristics so that users can apply the sensor
under the best characteristics.

Figure 11 shows typical sensitivity characteristics of
a sensor. Figure 12 shows gas concentration vs.
output voltage (VRL) when the sensor is used in a
circuit (such as that shown in Figure 14) along with
various RL values (5k€2, 2.5k, 1kQ).

Figure 13 shows the relationship between Rs/RLand
WVRL/ Ve, At the point where Rs/RL equals 1.0, the
slope of VRL / Ve reaches its maximum. At this point,
the optimal resolution of signal at alarm
concentration can be obtained. As a result, it is
recommended to use an RL whose Rs/RL value is
equal to 1.0 at the concentration to be detected. A
variable resistor (RL) is recommended for optimal

results.

4-2 Signal processing

The conventional method to process signal output is
to use a comparator as shown in Figure 14. When
the VRL exceeds a preset value (Vref), the comparator
signal activates external equipment such as a buzzer
or LED lamp.

Usage of amicroprocessor is becoming more popular
for signal processing. Microprocessors are commonly
used and inexpensive, and they can perform the same
function as a comparator in addition to other useful
functions such as temperature dependency

compensation, auto-calibration, etc.
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&National Semiconductor

LM35

Movember 2000

Precision Centigrade Temperature Sensors

General Description

The LM35 series are precision integrated-circuit temperature
sensors, whose output voltage is linearly propertional to the
Celsius (Centigrade) temperature. The LM35 thus has an
advantage over linear temperature sensors calibrated in
® Kelvin, as the user is not required to subtract a large
constant voltage from its output to obtain convenient Centi-
grade scaling. The LM35 does not require any external
calibration or timming to provide typical accuracies of +14°C
at room temperature and +32°C over a full -55 to +150°C
temperature range. Low cost is assured by trimming and
calibration at the wafer level. The LM35's low cutput imped-
ance, linear output, and precise inherent calibration make
interfacing to readout or centrol circuitry especially easy. It
can be used with single power supplies, or with plus and
minus supplies. As it draws only 60 pA from its supply, it has
very low self-heating, less than 0.1°C in still air. The LM35 is
rated to operate over a -55° to +150°C temperature rangs,
while the LM35C is rated for a -40° to +110°C range (-10°
with improved accuracy). The LM35 series is available pack-

aged in hermetic TO-46 transistor packages, while the
LM35C, LM3ECA, and LM35D are also available in the
plastic TO-92 transistor package. The LM35D is also avail-
able in an 8-lead surface mount small outline package and a
plastic TO-220 package.

Features

m Calibrated directly in * Celsius (Centigrade)
® Linear + 10.0 mV/°C scale factor

®m 0.5°C accuracy guaranteeable (at +25°C)
B Rated for full -55° to +150°C range

®m Suitable for remote applications

m Low cost due to wafer-level trimming

m Operates from 4 to 30 volts

B Less than 60 pA current drain

® Low self-heating, 0.08°C in still air

® Monlinearity anly £34°C typical

8 Low impedance output, 0.1 £2 for 1 mA load

Typical Applications

+W5
[4V 70 20V)

OUTRUT

LM35 0 m¥ +10.0 my/<C

L

CSO05516-2

FIGURE 1. Basic Centigrade Temperature Sensor
(+2°C to +150°C)

+Vs
]
LM35 Vowt
J_ R1
Vg
DE00SS 164

Choose Ry = -Vg/50 pA

W gur=+1.500 mV at +150°C
= +250 mV at +25'C
= -550 mV at -55'C

FIGURE 2. Full-Range Centigrade Temperature Sensor

83

slosuag ainjesadwa] apesbiuan uoisioald SEINT



LM 35 PRECISION CENTIGRADE TEMPERATURE SENSOR

Connection Diagrams

TO-46 S0-8
Metal Can Package” Small Outline Molded Package
Vour =1 ~ B +Vg
NG —2 T ML,
N.C.=—3 6p=MN.C.
GND — 4 SN
BOTTOM VIEW
DS005516-1 De00E516-21
*Case is connected to negative pin (GMD) M.C. = Ma Connsction
Order Number LM35H, LM35AH, LM35CH, LM35CAH or Top View
LM35DH Order Number LM35DM
See NS Package Number HO3H See NS Package Number MOSA
TO-92 T0-220
Plastic Package Plastic Package™
LI O
\_/ a
3507
BOTTOM VIEW
CE005516-2
Order Number LM35CZ,
LM35CAZ or LM35DZ
See NS Package Number Z03A
+g Your
GHD
D2D05516-24

*Tab is connected to the negative pin (GHD).
Note: The LM25DT pinout is diferent than the discontinued LM3EDP.
Order Number LM350T
See NS Package Number TAO3F
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Absolute Maximum Ratings (note 10)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

T0-92 and TO-220 Package,

Supply Voltage +35V to 0.2V
Output Voltage +6Y to —1.0V
QOutput Current 10 mA

Storage Temp.;
TO-46 Package,

-60°C to +180°C

(Soldering, 10 seconds) 260°C
S50 Package (Note 12)
Vapar Phase (60 seconds) 215°C
Infrared (15 seconds) 220°C
ESD Susceptibility (Note 11) 2500V
Specified Operating Temperature Range: Ty 10 T piax
(Mote 2)
LM35, LM35A -E5°C to +150°C

LM35C, LM35CA

-40°C to +110°C

T0-92 Package, -60°C to +150°C LM35D 0°C ta +100°C
50-8 Package, -65°C to +150°C
T0-220 Package, -65°C to +150°C
Lead Temp.:
TO-46 Package,
(Soldering, 10 seconds) 300°C
Electrical Characteristics
(Notes 1, 6)
LM35A LM35CA
Parameter Conditions Tested Design Tested Design Units
Typical Limit Limit Typical Limit Limit (Max.)
{Note 4) (Mote 5) (Note 4) (Note 5)
Accuracy T 4=+25°C 02 05 02 0.5 ‘C
{Note 7) T .=-10°C 03 03 +1.0 ‘C
T a=Tuax 04 1.0 04 1.0 ‘C
T a=Tum +04 +1.0 04 15 ‘C
Nanlinearity T =T o= T hax +0.18 1035 *0.15 x ‘C
(Note 8)
Sensor Gain T =T a=T ppas +10.0 +9.9, +10.0 +9.9, m\Vi"C
(Average Slope) +10.1 +10.1
Load Regulation T o=+25°C 04 1.0 04 1.0 mWyimA
(Note 3) 0=l.=1 mA T ainET A= T e 05 3.0 05 3.0 mWimA
Line Regulation T 4=+25°C +0.01 +0.05 +0.01 +0.05 my
(Note 3) AV =30V +0.02 10.1 *0.02 10.1 m\/V
Quiescent Current WV =+BV, +25°C 56 67 56 67 pA
(Note 9) V o=+5V 105 131 91 114 pA
V o=+30V, +25°C 56.2 68 5E.2 68 pA
V=430V 105.5 133 91.5 116 pA
Change of AVeV =30V, +25°C 0.2 1.0 02 1.0 pA
Quiescent Current V=V <30V 0.5 2.0 0.5 2.0 pA
(Note 3)
Temperature +0.39 +0.5 +0.39 +0.5 pASC
Coefficient of
Quiescent Current
Minimum Temperature | In circuit of +15 +2.0 +1.5 +2.0 ‘C
for Rated Accuracy Figure 1, 1.=0
Long Term Stability T ;= Thpax. for +0.08 +0.08 ‘C
1000 hours
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LM35

Electrical Characteristics

(Motes 1, 6)
LM35 LM35C, LM35D
Parameter Conditions Tested Design Tested Design Units
Typical Limit Limit Typical Limit Limit (Max.)
(Note 4) (Note 5) (Note 4) (Note 5)
Accuracy, T .=+25°C 04 1.0 0.4 1.0 ‘C
LM35, LM35C T.=-10C 05 0.5 15 ‘C
(Note 7) T o= Thax +0.8 15 +0.8 +15 ‘C
Ta=Tom 0.8 15 0.8 +20 ‘C
Accuracy, LM35D T 4=+25°C 0.6 5 ‘C
(Note 7) Ta=Thax +0.9 +20 C
Ta=Tum 0.9 +20 ‘C
Nonlinearity T =T asThaax *03 0.5 %0.2 05 ‘C
(Note 8)
Sensor Gain T o= TaZThaax +10.0 +9.8, +10.0 +9.8, mVI'C
(Average Slope) +10.2 +10.2
Load Regulation T .=+25°C 04 20 04 20 my/mA
(Note 3) 0=l <1 mA T =T o= Thaax *0.5 5.0 0.5 +50 mvimA
Line Regulation T .=+25°C +0.01 +0.1 +0.01 +0.1 myN
(Note 3) 4V=V <30V *0.02 t0.2 +0.02 0.2 my
Quiescent Current We=+5Y, +25°C h6 a0 56 80 pA
(Note 9) WV o=+5V 105 158 91 138 pA
W g=+30V, +25°C 56.2 a2 56.2 82 pA
V=430V 105.5 161 91.5 141 pA
Change of 4V=Vg=30V, +25°C 0.2 20 0.2 20 iy
Quiescent Current 4V=V <30V 0.5 3.0 0.5 3.0 pA
(Note 3}
Temperature +0.39 +0.7 +0.39 +0.7 pAC
Coefficient of
Quiescent Current
Minimum Temperature | In circuit of +15 +2.0 +1.5 +2.0 ‘C
for Rated Accuracy Figure 1, 1.=0
Long Term Stability T ;=Typax. for +0.08 +0.08 ‘C
1000 hours

Mote 1: Unless otherwize noted, these specifications apply: —55°C=T j=+150°C for the LM25 and LM354; -40°<T j=+110°C for the LM25C and LM3SCA; and

0°£T =+ 100°C for the LM35D. Vg=+5Vdc and I gap=50 pA, in the circuit of Figure 2. These specifications also apply from #2°C fo Tygax in the circuit of Figure 1.

Specifications in boldface apply over the full rated temperature range.

Mote 2: Thermal resistance of the TO-46 package s 400°CAW, junction to ambient, and 24°C/W junction io case. Thermal resistance of the TO-82 package is
180 C/AN junction fo ambient. Thermal resistance of the small outline molded package is 220°C/W junction to ambient. Thermal resistance of the T3-220 package
is 80°CAW junction to ambient. For additional thermal resistance information see table in the Applications section.

Mote 3: Regulation is measured at constant juncticn temperature, using pulse testing with a low duty cycle. Changes in output due to heating effects cam be
computed by multiplying the internal dissipation by the thermal resistance.

Mote 4: Tested Limits are guaranteed and 100% tested in production.

Mote 5: Design Limits are guaranteed (but not 100% production tested) ower the indicated temperature and supply voltage ranges. These limits are not used to
calculate outgoing quality levels.

Mote 62 Specifications in boldface apply over the full rated temperature range.

Mote 7: Accuracy is defined as the error between the cutput voltage and 10mv*C times the device's case temperature, at specified conditions of voltage, current,
and temperature (expressed in "C).

Mote 8: Monlinearity is defined as the deviation of the output-voliage-versus-temperature curve from the best-fit siraight line, over the device's rated temperature
range.

Mote 3: Quiescent current is defined in the circuit of Figure 7.

Mote 10: Absolute Maximum Ratings indicate imits beyond which damage to the device may occur. DC and AC electrical specifications do not apply when operating
the device beyond its rated operating conditions. See MNote 1.

Mote 11: Human body model, 100 pF discharged through a 1.5 ki resistor.

Mote 12: See AM-450 “Surface Mounting Methods and Their Effect on Product Reliability” or the section titled “Surface Mount” found in a current Mational
Semiconductor Linear Data Book for other methods of soldering surface mount devices.
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ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243

Supply Voltage (Voc) ..
Input Voltages
TIN. .-
Bin (Except MAX220]
Ry (MAX220)... -
TouT (Except MA)(EQO] (the 1]
TouT (MAX220)...
Output Voltages
Tour
RoUT ...

Dir |\.rer.n'FEece|ver Output Short Circuited 10 GND

Continuous Power Dissipation (Ta = +70°C)
16-Pin Plastic DIP (derate 10.53mW/*C above +70°C)....
18-Pin Plastic DIP (cerate 11.11mW/*C above +70°C)....

Note 1:

0.2V to (\.fcc 0.3V)

0.3V to +8Y

e 230V

Input voltage measured with TouT in high-impedance state, SHDN or Vo = OV.
Note 2: For the MAX220, V+ and V- can have a maximum magnitude of 7V, but their absclute difference cannct exceed 13V,

+18V
+13.2v
. 218V Operating Tem perature Ranges
(‘v’cc +0.3V) MAX2_ _AC__, MAX2__C__
..Continuous MAX2__AE__ MAX2__E _
MAXZ2_ _AM_ _ MAX2_ _M_
B42mwW Storage Temperature Range .......
289mW

20-Pin Plastic DIP {derate 8.00mW/°C above +70°C) .

16-Pin Marrow SO (derate 8.70mW/*C above +70°C) ..

16-Pin Wide S0 (derate 9.52mW/"C above +70°C).....
18-Pin Wide S0 (derate 9.52mW/"C above +70°C).....
20-Pin Wide 50 (derate 10.00mW/*C abowve +70°C)...
20-Pin SSOP (derate 8.00mW/*C above +70°C) .........
16-Pin CERDIP {derate 10.00mW/"C above +70°C)....
18-Pin CERDIP {derate 10.53mW/*C above +70°C)....

A40mW
B9EmW

J62mW
J62mW
200mwW
B40mw
200mwW
242mW

.0°C to +70°C

.-40°C to +85°C

-56°C to +125°C
-65°C to +160°C

Lead Temperature (soldering, 10zec) .,

+300°C

Stresses beyond those lsted under "Absolute Maximum Ratings” may causs pemanent damage to the device. These are stress ratings on fy and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications iz not implied. Exposurs to
abeofute maximum rating conditions for extended periods may affect device reliabilin:

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243
C1-C4 = 0 1pF, MAX220, C1 =0.047pF, C2-C4 = 0.33uF, Ta = TN to Tiax, unless otherwise noted.)

Voo = +5V +10%,

| PARAMETER | CONDITIONS | MIN  TYP  MAX | UNITS
RS-232 TRANSMITTERS
Output Voltage Swing All transmitter outputs loaded with 3k to GND +5 +8 v
Input Logic Threshold Low 14 0.8 v
All devices except MAX220 2 14
Input Logic Threshald High v
nputtogic threshald Hig MAXZ20: Voo = 5.0V o4
Logic Pul-Unfinput G ; All except MAXZ220, normal operation 5 40 A
gie PUCplinput Lurren SHDN = 0V, MAX222/242, shutdown, MAX220 001 =1 | ¥
Voo = 5.5V, SHDN =0V, Viout = £ 15V, MAX222/242 0.01 10
Output Leakage Current e ouT== ! * = A
Voo =SHDN = 0V, Vout = =15V +0.01 10
Data Rate 200 116 kb
Transmitter Output Resistance Voo =W+ = V-= 0V, Vout = 22V 300 10M Q
Output Shert-Circuit Current Vour = oV =7 +22 mA
RS-232 RECEIVERS
R5-232 Input Voltage Operating Range +30
All except MAX243 R2IN 0.8 13
R35-232 Input Threshold L Voo =5V v
it resheld tow ee MAX243 R2iN (Note 2) 3
. All except MAX243 R2|y 1.8 2.4
R5-222 Input Threshold High Voo =5V v
fpUt Threshold Hig ce MAX243 Rz (Note 2) 05 01
. All except MAX243, Voo = 5V, no hysteresis in shdn. 0.2 0.5 1
R35-232 Input Hyst v
nput Hysteresis AXEA3 3
R5-222 Input Resistance 3 5 7 (5]
TTL/CMOS Output Voltage Low lout = 3.2mA 0.2 0.4 v
TTU/CMOS Output Vaoltage High louT =-1.0mA 35 Veeo-02 v
, - - o Sourcing Vour = GND -2 -10
TTLICMOS Output Short-Circuit Current Shrinking VOUT = V&G o ) mA
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ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)

(Voo = +5V £10%, C1-C4 = 0.1uF, MAX220, C

=0.047pF, C2-C4 = 0.33pF, Ta = T to Tpax, unless ctherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
TTL/CMOS Output Leakage Current ?HQN - VC_(_: or EN = Vo (SHDN = 0V for MAX222), 005 10 A
OV = VouT = Ve
EN Input Threshold Low MAX242 14 0a v
EN Input Threshold High MAX242 2.0 14 v
Operating Supply Voltage 45 5.8 v
MAXZ20 05 2
No load — —— - p
Voo Supply Current (SHDM = Vioc), MAX222/232A/233A/242/243 4 10 mA
Figures 5, 6, 11, 19 KO load MAX220 12
both inputs MAX222/232A/2334/242/243 15
Ta = +25°C 0A 10
Ta =0°Cto +70°C 2 50
Shutcown Supply Current MAX222/242 Ti - _40‘__‘; t; 05 5 =0 pA
Ta =-55°C to +125°C 35 100
SHDM Input Leakage Current MAX222/242 +1 pA
SHDM Threshold Low MAX222/242 1.4 08 v
SHDM Threshold High MAX222/242 2.0 1.4 v
CL = 50pF to 2500pF, e 1o 4o o
RL = 2k to 7k, MAXZ22/232A(2334/242/243 & 12 a0
Transition Slew Rate Voo =5V, Ta = +25°C, Vius
measured from +3V | praxoon 15 3 a0
to -3V or -3V to +3V
PHLT MAXZ22/232A(2334/242/243 1.3 35
Transmitter Propagation Delay MAX220 2 10
TLL to RS-232 {normal operation), — - ; p — Hs
Fi MAXZ22/232A(2334/242/243 15 35
gure 1 tPLHT
MAXZ20 5 10
oL MAXZ22/232A(2334/242/243 05 1
Receiver Propagation Delay MAXZ2D 08 3
R3-232 to TLL (normal operation), - — - - p — Hs
) MAXZ22/232A(2334/242/243 0.8 1
Figure 2 tPLHR
MAXZ20 0.8 3
Receiver Propagation Delay tPHLS MAX242 0.5 10 s
R3-232 to TLL (shutdown), Figure 2 tpLHS MAX242 25 10 H
Receiver-Output Enable Time, Figure 2 | tER MAXZ242 125 500 ns
Receiver-Output Disable Time, Figure 2 | toR MAX242 160 500 ns
Transmitter-Output Enable Time i MAX222/242, 0.1pF caps 950 s
(SHDM goes high), Figure 4 ET (includes charge4pump start-up) H
Transmitter-Output Disable Time . - -
AAX222f 0 =
(SHDN goss low), Figure 4 o7 MAX222/242, 0.1pF caps e00 ns
Transmitter + to - Propagation ‘ 1 MAX222/232A/2334/242/243 200 ns
Delay Difference (normal operation) PHLT - PLHT MAX220 2000
Receiver + to - Propagation : ‘ MAX222/232A/2334/242/243 100
Delay Difference (normal operation) PHLR - IPLHR MAX220 295 ns

Note 3: MAX243 R20uT is guaranteed to be low when R2)y is = OV or is floating.
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