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ABSTRACT

CONTROLLED ROOM

Project Team
HAFEZ SAKED QAWASMI
SAFWAN NABEL JOUBEH SAFWAT JAWDY FARAH

Palestine Polvtechmic University

2007

POJECT SUPERVISOR
ENG. NIZAR AMRO

This project 15 to design and build a controlled room. to control
door opening by IR-Sensor from 8 AM to 2 PM, Keypad from 2PM to
8AM through DALAS Timer, Lightnmg strength and window opening by
LDR, person detector to detect if anybody in the house by Passive IR, all
of these operations are done through motors such as door opening process,

these inputs and outputs are connecled through the 8085 microprocessor,

which gives the ability to program and svnchronize these operations.
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The following contents are going to be covered in this chapter:

1.1 Overview

1.2 Literature Review
1.3 Time Plan

1.4 Bricf Project Budget:
1.5 block diagram

1.6 project component
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CHAPTER ONE

INTRODUCTION

1.1 Overview

Since humanity always looking for flexibility and comfortability, and with all
technologies and since revolution man kinds have reaches, with all the humans have

dane some investment into their hic's using those technologies that they reached.

Being one of the people who are learned in some of the sections of seine |
make us to feel responsible for doing what makes the life for human more

comfortable . if consider that we are studies electronic.

Depending on all the above we have choose our project subject which is called
(control room), which is the main target for it is to make life easier and more

comfortahle.

Such a technologies arc used in a different aspects of life . the most aspects arc
in hotels and companies and university door rooms, all of these combinations used
this kind of technology to ensure that they save the electrical power consuming , and

to have more security in their institutes.

In general, the room have a sensor inside the room (Movement sensor), which
detect whither there is & person inside the room or not, if their is a person inside the
room, the sensor will tumn on the light, and gives the person the ability to control the

raom, but if there is not anyone in the room, the sensor will tum off the light, and

close the windows of the room. and disable any control to the room.
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The project is based on three main compaonents which they are critical points in

the room work:

1) door control
2} window control

3) lamp control

contralling the door depends on the time, which means that we pragrammed the
door in two cases, firsl case is when the time is between B:00AM to 2:00PM o'clock
AM., in this time the door will open to all the users, by distributing the photo electric
sigmal that iz on the door, that means thal any one is cut the signal between the

transmitter and the recciver, the deor will open.

The second case is between 2:00 PM to 8:00 AM o'clock PM, the users of the
room inforee to enter a serial number “password™ to enable them to enter the room,
through a keypad.

The second basic component is the window, which have a sensor called LDR,
this sensor detect the light of the sun, in order to open the window if there is a light,

or to close it when it is night.

1.2 Literature Review

We were rescarch in our university and its library about any hiterature review
support our project, but we did not found any literature Teview.

In the internet, we are finding some of literature review as shown as below:

Loucetios self-configuring lighting contral system solution for bedrooms,

offices and perimeter arcas. Under sutomatic operation, the system senses luminosity

inside and outside a room, controls the angle of the blinds and dims the lamps to
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maintain a prescribed level of illumination inside the room. The system also provides
the user with 4 pre-programmed ambience seltings that can sct the tone of the room
with just a button press. Loucetiog i¢ an environmentally friendly system that saves
energy by keeping unoccupicd rooms unlit and maximizing the use of available
natural light. In the long-run, provides control solutions that reduce energy costs and

gxtend lamp life.

Smart House Possible picces may include a centrally controllable lighting
system, microphone array design for voice recognition and speech synthesis to
internct with the appliances. cntertainment system which allows individual
configurations in different raoms, Each sensor is wired back to the central computer
using & separate cable. An interface at the computer allows a program to probe the

values being returned by each of the sensors

Flectronic combination lock with PIC -P16F628-This is clectronic
combination lock to use with an outdoor gate, The functionality is implemented in
software. It turns on a relay (usually to open a door) for a few seconds il someone
enters the valid code. This relay can operate a power-to-open type electric strike with
a shorting contact or a power-to-hold type electromagnetic lock with a breaking

contact (the relay is used because these locks usually work with AC, not DC). The

gode can be changed any time after entering the current code.

PR T T PR e W T [ g S [ T P SRRy W TR gy g
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1.3 Time Plan

Tahle 1-1: Time Plan
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Descriptinn

Problem scarching

Project selecovity

Rearching project compondnl
Circuit building
Digsign final circudt

Write Instruction of mictoprocessor

Programming the microprocessor

ol o = w o o = =

Building and tasting the circuit of the praject

F|

Building the body of the projeet

J Connect all carcuit with microprocessar

1.4 Brief Project Budget:
Table 1.2: Brief Project Budget:

Part name | Ot Total Cost($)
Optoconplers 4W25 | d 5
Transistors BOH42 ] & L]
Diodes 22007 4 1
Resistorg | K B
Trensistor BCS47 | 1 1
Cooper Board 50cm | x 15
IR LED i 1
IC sockets X 0 ]
Wire X 5
W ire wrapping o 5
DY BOX 2 10
Photo dinde | 4 .
LDE 1 1
Tin 2 8 10
MOC50E3 1 2
D&1643 1 15
Trime 4004 1 2
IC Scehmatl IJ"LEE{:T 7414 1 ¥
PIR 1 20
Hﬂiimlamr TS 1 1
Packapmp House X all
Total Budpet in US Diollars { §) 230.0
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1.5 block diagram

1R-
SINSOR ~

KEY-PAD g LAMP

MI*U

MOTOR

PASSIVE ————
IR

¥

TIMER DOOR LOCK

LDR

Figure 1.1: block diagram
1.6 project component
1.6.1 IR Sensor

We need to know in the case if someone approached the door and wants to
enter. The easiest way 15 Lhe presence of a light signal. IT someone crossed this sign,
this sign shows that a person is necar the door.
In order to implement this idea. there is a need for a receiver and a sender as the |

sender transmits constantly a signal fo the receiver. This signal doesn't break up

unless a person passed between the receiver and the sender. The sign coming from
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the sender should suit the features of the receiver, That is the receiver should
be onlv affected by the signal that is transmitted by the sender.

1.6.2 Keypad

Axz it is mentioned in the introduction, from 2:00 pm. until 8:00 am., only the
people who have permission can enter the room. There are several methods to
ensure scerecy at this time such as magnetite cards, fingerprint, and the private
digital number. The keypad is a board of number. The person whe intends to go in
should enter the passward.

1.6.3 Door lock

In order to control opening and ¢losing the door electronically, there is a need
for & handle that is controlled easily. If the person is outside, it should not open
unless if there is an order from a microprocessor, It should not be breached easily.

Whereas, from inside it doesn’t need the order from the micraprocessor.

1.6.4 Motor

This project needs a motor that is capable to open and close the window. This
motor should be fitting to the electricity volts that are used in houses and offices and
the surrounding environment. It is neither inside the room nor outside it. Thus it
should be fitting to the humidity and the temperuture that is in the site. We should

take into consideratian the speed of this device, sound, and its energy.

1.6.5 Movement sensor
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Movement sensor predicts if someone is inside the room and it should cover
all the room. It shouldn’t also give a signal that there is someons Fhe s sleeping. This
aims 1o save electricity and security as the window dossn't open unless someone is
inside the room. Several types of such sensors arc available such as PIR DETE . AIR
DE, Microwave, Ultrasonic and others.

1.6.6 Microprocessor

There is a need for a microprocessor to connect and control the operation of
the devices that are used in the project. It is necessary also that the microprocessor
functions in accordance to time that the project ids divided according to as stated
previously. It is casy 1o do so through programming the MiCroprocessor,

1.6.7 Timer

As it is mentioned sbove, the project is divided into two parts rcgarding the
time. The main picee in the project that determines the operation of the devices in
accordance to time and should know the definite time precisely is  the
microprocessor. Thus, there is a need for a device that gives the time preciscly and to
be suitable for the microprocessor. At the same time, it should provide the dav and
keep on working regardless of the outside effects such as interruption of |

electricity.. .,

1.6.8 Light sensor

There 1s a need for a light scnsor to enable the microprocessor to distinguish

whether it is night or day and to implement that given order according to the fime,

There is no need to know the exact amount of light inside the room. Whar is
needed is only is to know whether there is day light or night light.
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The following contents are going tu be covered in this chapter:

2.1 Microprocessor 8085 |
2.2 Memory |
2.3 DS1643 Nonvolatile Timekeeping RAM
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CHAPTER TWO

Control

2.1 Microprocessor B085

2.1.1 Why Microprocessor 8085

1. It is an 8-bit microprocessor, such processor is required for this simple
system, it's not complex to interface and program this prucessor.

2, Speed is convenicnt.

3. 'The programmer is availablc.

4, And our project doesn't need to a large ability which presents from the

microcentroller.

Microprocessor is an clectronic circuit that functions as the central processing unit

{(CPU) of a computer, providing computational control,

2.1.2 Introduction to 8085 Architecture and Programming

1. Internal architecture of 8085 microprocessor
2. BO¥S pin description.

3, Instruction lormat.
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1. Internal Architecture of 8085 Microprucessor

Control Unit.

(Generates signals to carry out the instruction. which has been decoded. In
reality causes certain connections between blocks of the MPU to be opened or

closed, so that data goes where it is required, and so that ALU operalions oeeur.

Arithmetic Logic Unit

The ALU performs the actual numerical and logic operation such ag *add’,
‘subtract’, *AND’, 'OR’, etc. Uses data from memory and from Accumulator to

perform arithmetic. Always stores result of operation in Accumulator,

Registers

The 8085 programming model includes six registers, one accumulator, and
One flag register, as shown in Fipure 2.| , In addition, it has two |6-bit registers: the
stack pointer md the program counter. They are described briefly as [ollows, The
8085 has six general-purpose rcgisters to store 8-bit data; these are identified as
B.CD.EH, and L as shown in the figure. They can be comhined as register pairs -
BC, DE, and L. - to perform some 16-bit operations. The programmer can use these

registers to store or copy data into the registers by using data copy instructions.
Accumulator
The accumulator iz an B-bit register that is a part of anthmetiw/loge unit

(ALLU). This register is used to store 8-bit data and to perform arithmetic and logical

operations. The result of an operation is slored in the accumulator. The accumulator

is also identified as register AL
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ACCUMULATOR & ® e
3 (& : C =2l {8
D ) E L]
B % L &
Stack Podnter (SP) 41
Prograan Causites (BC)

E Lmes Bidiractional 16 Limes wdirecnnaal

Figure 2-1: BOES ragister
Flags

The ALU includes five flip-flops, which are set or reset afier an operation
according to data conditions of the result in the accumulator and other registers, Thev
are called Zero (Z), Carry (CY). Sign (5), Parily (P), and Auxiliary Carry (AC) lags;
they are listed in the Table and their bit positions in the flag register are shown in the
Figure below. The most commonly used flags wre Zero, Carry, and Sign. The

microprocessor, the flag register shown in figure 2-2.

Do D Ds D4 3 D I il
S Z AC P CY

Fipure 22 Maps repister
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2.1.3 8085 Pin configuration.

[efefe ol e |-

-
ke

-
el

Jelel

[ 3
=3

L]
[T}

Figure 2-3: XOR5A
2.1.3.1 The following describes the function of each pin: ‘

Ab - Als (Dutput 3 State)
Address Bus; The most significant & bits of the memory address or the B hits
of the I/0 addresses, 3 stated during Hold and Halt modes.

ADO -AD 7 (Input/Output 3statc)

Multiplexed Address/Data Bus; Lower 8 bits of the memory address (or 70
addresses) appear on the bus during the firsl clock eyele of 2 machine state. I then
becomes the data bus during the second and third clock cyeles, 3 stated during Hold
and Halt modes.
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ALFE (Output)

Address Latch Fnable: I occurs duning the first clock cycle of a machine
state and enables the address to get latched into the on chip latch of peripherals. The
falling edpe of ALE is set to guaranice setup and hold times for the address
information. ALE can also be used to swobe the status information. ALE is never

Istated.

S0, §1 (Qutput)

Data Bus Status. Encoded status of the bus evele:
S1 80
QO HALT
01 WRITE
1 0D READ
| 1 FETCH

51 can be used as an advanced R/'W status.

RD (Output 3state)

READ: indicates the selected memory or 1/0 device i8 to be read and that the

Data Bus is available for the data transfer.

WR (Output 3state)

WRITE, indicates the data on the Data Bus is to be written into the seleeted

memory or 1/0 location. Data is set up at the trailing edge of WR, 3stated during
Hold and [Halt modes,
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READY (Input)

If Ready is high during a read or write cycle, it indicates that the memory or
peripheral is ready to send or receive data. 1f Ready is low, the CPU will wait for
Ready to go high before completing the read or write cyele.

RESET IN (Input)

Resel sels the Program Counter Lo zerv und resets the Interrupt Enable and
HLDA Flip-flops. None of the other flags or registers (except the mstruction register)
are affected The CPU is held in the reset condition as long as Reset is applied.

RESET OUT (QOutput)

Indicates CPU is being reset. Can be used as a system RESET. The signal is

synchronized to the processor clock.

X1. X2 (Input)

Crystal or R/C network connections to set the internal clock generator X1 can also
be an external clock input instead of a crystal. The input frequency is divided by 2 to
give the internal operating frequency.

TO/M (Output)
IO/M indicates whether the Read/Write is fo memory or /O Tri stated during

Hold and Halt modes.
Vee: +5 volt supply.

Vas: Ground Reference.

16
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2.1.4 RO8S Instruection Format

An instruction 18 a command to the microprocessor to perform a given task on
a Specified data. Each instruction has two parts: one 15 task to he performed, called
the Operation code (opcode). and the second is the data to be operated on, called the ’

Operand. The operand (or data) can be specified in various ways. It may include 8- |
bit (or 16-bit ) data, an intemzl register, 2 memory location, or 8-bit (or 16-bit) ;l
addresy, |

|

2.1.4.1 Instruction word size

The 8085 instruction set is classified into the following three groups

according to Word sizc:

l. One-word or 1-byle instructions.

!“\-‘l‘

Two-word or 2-byte instructions.

3. Three-word or 3-byte instructions. .

In the BO¥S, "byte” and "word" are synonymous because it is an 8-bit |

mi CTOPIOCessor.
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2.2 Memory

Memorv is the internal storage component of a Microprocessor, The amount
is important in determining the sofiware that can be used because each program

requires a specific amount of memory to be functional.

Memory

Micro-
processar

Figure 2-4: Memory

2.2.1 Random Access Memory (RAM)

All microprocessor systems need memory that can be both read from and
wrillen to. RAM memory is used to store dvnamic data (that will change during the
aperation of the propram).

2.2.2 Read Only Memory (ROM)

This is memory that can only be read, the data being stored in the memory
device during its manufacture, And there are two types of ROM such as LPROM and
EEPROM.

Erasable Programmable Read Only Memary (EPROM). This is similar to
ROM type memary bul the user can program it. The contents of the memary can be
crased from the memory by exposing the memaory chip to ultraviolel radiation for a

short period of time. It can therefore be used many times over.
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Electrically Erasable Programmable Read Only Memory (EEPROM). Similar
to EFROM but has part or all of the memory contents crased by the microprocessor.
S0 a typical microprocessor system will contain hoth ROM (could be EPROM,
EEPROM, or ROM) to store the program code, and RAM Lo storz dynamic data,

1.3 DS1643 Nonvolatile Timekeeping RAM

2.3.1 Why Nonvolatile Timekeeping RAM

l. Quartz uecuracy £1 minute a month,
2, BCD coded year, month, date, day, hours, minutes, and seconds.
3. Internal battery longevity,

The DS1643 is an 8K x & nonvolatile stativ RAM with afull fanction real time
clock which arc both accessible in a bytewide format. The device can also be easily
substituted in ROM, EPROM and EEPROM sockets providing read/write
nonvolatility and the addition of the real time clock function. The real Ume clock
mformetion resides in the eight uppermost RAM locations. The RTC registers
contain year, month, date, day, hours, minutes, and scconds data in 24 hour BCD

format. Corrections for the day of the month and leap year are made automatically,

The RTC clock registers are double buffered to avoid access of incorrect data
at can occur during clock update cycles. The double buffered system also prevents
tme loss as the timekeeping countdown continues unabated by access to time
register data. The DS1643 also contains its own power—fail circuitry which desclects
Sie device when the VCC supply is in an oul of tolerance condition. This fearure
prevents loss of data from unpredictable system operation brought on by low VCC as

=Tant access and update cyeles are avoided.
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2.3.2 Pin configuration e g - W vee
a i I E
2l ces

AD-A12 — Address Input ;: i
CE - Ch]]) Enable j:: AT
-] c ar ] am

OFE — Output Erable e
WE — Write Enable o | oer
: . e | oo
NC — No Connection 1 || oo
VCC —+5 Volls, GND — Ground ::: =

DQO-DQT — Data Input/Output
Figure 2-3: IC B255A
233 SETTING THE CLOCK

The 8-bit of the control register is the write bit. Setting the write bit to a ong,
like the read bit, halts updates to the 13S1643 registers. The user can then load them
with the correct day, date and time data in 24 hour BCD format. leserting the write
bit to a zero then transfers those values to the actual clock counters and allows

normal operation to resume,

1.3.4D51643 REGISTER MAP - BANK

Table 2-1: ds1643 register map - hank

DATA
ADDRESS FUNCTION
E; By B, By By B, By By
1FFF - - - - = - - YEAR 009
1FFE X X X = 5 = = MONTIL 0112
IFFE 4 x - - — - - - NATE =31
IFFC X i = A X - - - Dy o1-gr
= X X = = = = . i MOUR  D00-23
[ 1F7A X = - = - E = - | mnUTES oo
| wra | @Ee - = = = = = - |seconns
IFFR W =] X X = ~ -4 A CONTRGL A
05 = gTopReIT R = READHI FT = FREQUENGY TEST
W = WRITEBIT X = UNUSED

20
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The following contents are going to be covered in this chapter:

i1 Infrared LED
3.2 Phototransistor [
3.3 Keypad

3.4 Passive infrared detector (PIR)
3.5 Light Dependant Resistors (LDR)
3.6 Limit Switches

3.7 Optocoupler 4N25

3.8 Schmitt trigger
3.9 Mators
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CHAPTER THREE

SENSOR AND DRIVERS

3.1 Infrared LED

3.1.1 Why Infrared LED

We use this chip as a sores of infrared signal , we chose infrared to avoid any
cffecting of another signal (other wavelength ) on the receiver (photo transistor ) .
We use LED because it pives continues wave and easy to build in a circuit, and it

consume low power, cheep and available.

1.1.2 Canstruction of LED

The basic operation of the light-emitting (LED) is as follows. When the
device is forward-biased, electrons cross the pn junction from the n-1ype material and
recombine with hcles in the p-type material, these free electrons are in the
conduction band and at a higher energy level than the holes in the valence band.
When rocombination takes place, the recombining electrons release energy in the

fom of heat and light. As illustrated in Figure 3-1. Various impurities are added

during the doping process to establish the wavelength determiines the color of the
light and if it is visible or invisible (infrared}.
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= rEglite

PR AL

Figure 3-1: electraluminescence in a forward-biased LED

Semiconductive Materials: LEDs are made of gallium arsenide (Gads),
galliom arsenide phosphide (GaAsP), or pallium phosphide (GaP). Silicon and
germanium are not used because they are essentially heat-producing materials and
are very poor at producing light. GaAs LEDS emit infrared (IR) radiation, which is
nonvisible, GaAsP produces either red or yellow visible light, and GaP emits red or
green visible light. LEDs that emit blue light are also available. Red is maost
COMUNOIL

3.1.3 Light Emission Diode

The wavelength of light determines whether it is visible or infrared. An L.ED
emits light over a specified range of wavelengths as indicated by the spectral output
curves in Figure 3-2. The curves in part (a) represent the light output versus
wavelength for typical visible LEDs, and the curve in part (b) is for typical infrared
LED. The wavelength (L) is expressed in nanometers (nm). The normalized output of
the visible red LED peaks at 660 nm, the yellow at 590 nm, green at 540 nm, and
bluc at 450 nm. The output for the infrared LED peaks at 940 nm.

23
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Figure 3-2: tvpical spectral output curves for LELs

The graph in Figure 2-7 is radiation pattem for a typical LED, It shows how
directional the emitted light is. The rudiation pattern depends on the type of lens
structure of the LED. The narrower the radiation pattern, the more the light is
concentrated in a particular direction, Also, colored lenses are used to enhance the

color,

20 s L5 (L ny L

Lo b

3

1l

Wy

Figure 3-3: general radiation patlern of typical LED
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3.2 Phototransistor

3.2.1 Why phototransistor

L. Easy to build in inrerface circuit to microprocessor as infrared receiver, and all
component needs in this eircuit is available,

2. TPhototransistor work as amplifier also.

3. High gain (up to 3000), lower noise equivalent power, and higher quantum
efficiency (~70%) compared t© the traditional extended wavelength PIN
photodiodes.

4. Doesn't effect expect the signal wavelength which out from the LED (infrared)
pholotransistor available and cheep.

3.1.2 Phototransistor basic operation

The relationship between the collector current and the light-pencrated base

current in a phatotransistor

Ic = fncly

The larger the physical area of this region, the more base current is generated.
Thus, a typical phorotransistor is designed to offer a large area to the incident light, as
the simplified structure diagram in figure 3-4 illustrates,

Linrey

Figure 3-4: phototransistor chip struclure

[
wn
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A phototransistor can be either a two-lead or three-lead device. The three-
lead contiguration, the base lead is brought out so that the device can be used as a
conventional BIT or without the additional light-sensitivity featurs. In two-lead
configuration, the base is not clectrically available, and the device can be used only
with light as the input., In many applications, the phototransistor is used in the two-lead
version. Figure 3-5 shows a phototransistor typical collector characteristic curve.
Notice that each individual curve on the grave corresponds to certain valuc of lipht
intensity (in this case, the units are Mw/cm2) and that the collector current increases
with light intensity,

i3 peapoe —

Lo oan el :
: S Vg V)
8 (n

s

A T

Figure 3-5; ecollector characteristic surve

Phototransistors are not sensilive to all light but only to light within a certain

runge of wavelength. They are most sensitive to particular wavelengths, as shown by

the peak of the spectral response curve in figure 3-6,

L
|

L e Lo T

+f
) |

s

F i eng e g o e e w1
PR DR IF

Figure 3-6: Phototransistors speciral response
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3.3 Keypad

3.31 Why keypad

1. Simple to interface with a microprocessor.

2. Insure the security that we need in our project can't be masked easily.

3. Also there is available TIC that converts the output of keypad to 4bit digit (hex
decimal) that makes deal with kevpad easily.

4, A keypad is a convenient way of entering data into the 3085 without tyving up

one YO line for each switch.

3.1.2 Keypad configuration

But The keypad is actually a collection of push-butlons, organized into a

matrix. It looks like this:

e - .
- =
t i e 3 =
4 n &
m | . m | m
RO Fsinn e ok
] a a
. [ om | m
— gl.--"'l'_n _J:.L--"'ﬂ'_p ;1.-*"‘1_..
- E:]
T s
ot pa b

Bkl

Figure 2-7; 4%4 malrix kevpad

A 4 row by 4 column keypad consists of 16 individual push buttons, but only
needs 8 VO lines to determine which of the sixteen keys has been pressed Figure 3-7
Shows 4%4 matrix.

8]
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3.4 Passive infrared detector (PIR)

3.4.1 Why Passive infrared detector

1. Cover a wide area,
2. Gouod sensitvity to any movement in the room.

3. Finally it easy to interface with the microprocessor.

Fipure 3<8:; Passive infrared detectors

3.4.2 Theory and Operation of Passive infrared detector

Any object with a temperature above absolute zero (virtually every object.
therefure), radiates infrared energy.

Passive infrared (PIR) detectors do not gencrate an energy, passive infrared
detectors are designed to make use of infrared energy which virtually all objects
generate. The detector ignores all gradual fluctuations of temperature caused hy
sunlight. heating systems, and air conditioners. A typical PIR detector can monitor
an area of about 6 x 9 meters or a narrow hallway about 15 meters long. Tt doesn't
penetrate walls (or anything else).

28
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Using a lens or mimors to determine coveraga patterns, the detector focuses
the radiated energy on the sensor face, The area of coverage of a PIR device may be
adjusted using circuitry built into the detector. Tn addition, such detectors have an

extemnally mounted I.ED which provides a visual indication that the device is
lunctioning.

ETAIRCASE
4 BEAME
TOP TaRIEW
= WEW e ——T
= - SIDEVIEW
bk =
VIR
DEMNSE WIDE ANGLE CORRIDOR

Figure 3-9; Passive infrared detector beams

29
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3.5 Light Dependant Resistors (LDR)
3.5.1 Why LDR

1. Has the property that its resistance decreases when the light level increases,

2. The resistance can change by a factor of 100 or more when exposed to light
and dark,

3. Itis inexpensive and quite sensitive,
3.5.2 Characteristic of LDR

The (LDR) is made using the semiconductor Cadmium Sulphide,

The resistance of the LDR decreases as the intensity of the light fulling on it

increases. Incident photons drive electrons from the valency band into the conduction
band.

rincinerion
| "
( h‘ Ilﬂillrlﬂﬁ
L\~

(@) (b)
Figare 3,10: (a) Structure of a Light Dependent Resistor (1) Cadmium Sulphide track and an atom ta

illastrate electrons in the valence and conduction bands.

Cadmiiim
Suinkide ek

This resistance can change by a luclor of 100 or more when exposed to light a
Zark. typical use is on top of a lamppoest {o turn the street light on and off depending
o the light level. Photo Dicdes are used when a quick responsc is required. as TDR's

=re slow to respond.
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3.6 Limit Switches

3.6.1Characteristic of Limit Swilches

1. Mechanical Hmit switches ollen called “micro swilches™

2. A variety of sensors are available that give ON/OFF (or yestno) binary
outputs.

3. activation causes electrical contacts to either “break” (“normally closed” or
NC switch) or “make” (“normally open” or NO switch) -or both NC and NO.

4. More sophisticated binary sensors are collectively known as proximity
switches.

3.6.2 Standard Basic Switches:

L 2

Roler ieaf, Low-forca, Laver: Very low ‘orce,
large movemen aciuation Slow cams and alides

h
P @
%‘a—mﬁ f . IR e
Laa’; Low-forea, slow Roltar laver; Vary low
mOWiInNg Cams oF Sidas forco, fast moving cams

Figure 3-11: Standard Basic Swilches
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3.6.3 Switch Contact Configurations: |

e imgle pole. single throw [SPS1)
Com _f Normally Closed
s — ﬂ

[

Figure 3-12: Switch Contact
3.7 Optocoupler 4N25

The general purpose optocouplers consist of u gallium arsenide infrared
cmitling diode driving a silicon phototransistor in a 6-pin dual in-line package,
Figure 3-13 Show the schematic Circuit of 4N25 Optocoupler.

= o PN 1. ANODE
2, CATHODE
sod % W D 3. NO CONNECTICN

4. EMITTER
5. COLLECTOR
aot-ne L{oy 6. BASE

Figure 3-13: Oprocoupler, Schematic Cirzuit,
3.7.1 Applications of Optocoupler

The Optocoupler is used in many Applications such as the Following:
|. Power supply regulators

2. Digital logic inputs

3. Microprocessor inputs

32
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38 Schmitt trigper

A Schmiit {or Schmidt) trigger is a comparator circuit that incorporates
positive lfeedback.When the input is higher than 4 certain chosen threshold, the
output i3 high; when the input is below another (lower) chosen threshold, the output
is low; when the input is between the two, the output retains its value. The trigwer is
so named because the output retains its value until the input changes sufficiently to
trigger a change. This dual threshold action is called hysteresis, and implies that the
Schmitt trigger has saome memory.

The benefit of a Schmitt trigger over @ circuit with only a single input
threshold is greater stahility (noise immunity). With only one input threshold, a noisy
input signal near that threshold could cause the output to switch rapidly back and
forth from noise alone. A noisy Schmitt Trigger input signal near one threshold can
cause only one switch in output value. aller which it would have to move to the other
threshold in order to cause another switch .The symbol for Schmitt triggers in circuit
diagrams is a triangle with & hysleresis symbol in fipure 3-14.

Figure 3-14: symbol of Schmitt trigeer

We use Schmill trigger inverter in many circuits to obtain digital pulse from

sensor as will deseribe in other section.
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3.9 TRIAC

A TRIAC or Triode for Alternating Current is an approximately
equivalent to two silicon-controlled rectiliers (SCRs/thyristors) joined in inverse
purallel (paralleled but with the polarity reversed) and with their gates
connected together, These resulls in a bidirectional electronic switch which can
conduct current in either direction when it is triggered (turned on), It can be
triggered by either a positive or a negative voltage being applicd to its gile
clectrode.

Once triggered, the device comtinues w conduct until the current
through it drops below a certain threshold value, such as at the end of a half
eycle of altemating current (AC) mains power. This makes the TRIAC a very
convenient switch for AC eireuits, allowing the control of very large power
flows with milliampere-scale control currents. In addition, applying a Lrigger
pulse at a controllable point in an AC cycle allows one to control the percentage
af current that flows through the TRIAC to the load

A

A

Tigure 3-15: symbol of triac
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3.10 Motors

3.10.1 Why single-phase mators are different

Most homes and rural areas are supplied with single-phase ac electrical
power, Consequently, most electrical home appliances and electrically driven firm
machines emplov single-phase motors. They drive washing machines, refrigeration
and air-conditioning compressors, grain dryers, lans, pumps, sewing machines,
vacuum cleaners, clocks, phonographs. hand tools, and so on. Literally millions of

single-phase motors are manufactured each year.

The difficulty with single-phase as a power source for motors is that it dose
not lend itself to producing a rotating magnetic field. the magnetic filed set up by a
single phase winding, It "breathes”; that is, it dose not move around the air gap but
remains stationary as it oscillates in magnitude and polarity. This pulsating filed,
acting alone, dosc not produce starting torque.

Several schemes have been developed to circumvent this difficulty. Each
results in a motor with specific characteristics suitable to a certain range of uses. This
chapter discusses the most important of these motor types.

3.10.2 Why Induction Motors

-~ Low Initial Cost

— Simple & Efficient Operation

- Compeact Size - cubic inches/Hp

~ Long Life — 30,000 to 50,000 hours
=Low Noise

- Withstand high temporary overloads

35




CHAFPTER THREE SENSOR AND DRIVERS

3.10.3 Motor Parts
* Enclosure

* Stator

* Rotor

* Bearings

= Conduit Box

* Eye Bolt Figure 3-16: Motor Parts

3.10.4 Capacitor motors

Capacitor motors are single-phuse induction motors that employ a capacitor
in the auxiliary-winding circuit to canse a greater phase split hetween the currents in

the main and auxiliary winding,

3.10.5 Two -value capacitor motors

The impedances of both the main and auxiliary windings vary with motor
speed by the use of two capacitors, however, it is possible to achieve balanced, two-
shase pperation of the motor al starting and at one other speed, if the auxiliary
winding remains connected. The speed chosen would be close to that at which rated
Sorsepower is developed, say , at about 80 percent of rated horsepower. The
suxiliary winding must be designed for continuous operation .

The aircuit for a two-value capacitor motor is shown in figure 3-17 the two
=spacitor arc connected in parallel at starting. The starting capacitor is almost always
sectrolytic. The running capacitor must handle alternating current continuously .and
s wsually of oil-filled paper construction. Running capacitors contribute considerably
% the cost of these motors.

Two-value capacitor motor motors are quiet and smoeoth running. They a

Wgher efficiency than motors that run on the main winding alone. A still higher

s I e
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efficiency is possible if the capacitor 1s connecled in series with the main winding
rather than the possible if the capacitor is connected in series with the main winding
rather than the auxiliary winding, but the capacitor required is very largc and
prohibitively expensive.

3.10.6 Capacitor Start-Run Motor
Advantage of Capacitor Start-Run Mator
|- Larger single phase motors up to 1¢ Hp.

2- Good starting torque less than (cap slart) with lower starting current.
3- Higher cost than cap slart.

P Bl it Db ETANTING Winn

Figure 2-17: Capacilor Start-Run Motor
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3.11  Driving circuit

When using a microprocessor as a conlroller, an interfacing cireuit iz needed o
drive 3 motor, so that the motor power is supplied from power source different from
the saurce of controller. This interfacing cireuit can be implemented in a variety of
technologies such as bipolar transistors, and il reversing of maotor is needed this

interfacing is known as H-bridpe and is usually consists of four switches connected
in the topology of an H as shown in figure 3-18.

1/°—Fk
2/5?_,_ ‘

Figure 3-18 H-bridge using switches

+

3.11.1 H-bridge

In an H-hridge, all the switches are opened and closed so as w put a voltage
of one polarily across the motor lor eurrent to flow through it in one direction, or a
voltage of the opposite direction, causing current to flow through the motor in

opposite direction for reverse rotation.

Transistor 1s dipolar junetion; simply it two PN junction (two diodes). There
are two possible combination of two PN junctions, NPN or PNP as shown in figure ()




CHAPTER THREE SENSOR AND DRIVERS

ERiEEE i
much e
onTenl 10
ormarel s
il s way

Figure 3-19 PNP and NPN (ransistors

Beside the transistor works as switch, it could be used as linear amplifier to
2dd gain to a circuil lor amplifying small signal to match it with a higher power.
Fransistors can be classified either as signal-level devices which capable of handling
large currents and voltages. As shown in fipure 3-1Y a transistor hes 3-terminal
(collector, base, and emitter). The ratio of collectur current to be base current is the

curent gain (f)

p=lcIB
Where:
IC is the current pass through the vollector.
1B 15 the current applied to the base of the transistor.

Let's note that the voltage VCE is the voltage drop belween the collector and
the emitter, When VCE is small (approach zero) the transistor is work in saturstion

and then the transzizstor works as switch.

Now, to implement the H-bridge using NPN transistor the circuit will be as
shown in figure 3-19, Sometimes instead of using single transistor we could use what
i called Darlington transistor which is small transistor combined to large transistor,

the result being cquivalent to a large transistor with large amplification factor.
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Flgore 3-20 H-bridee using mansistons,

Now, to turn the motor in a direction, a signal is applied to the base of Ql,
and Q4 and so the tow transistor (swilches) will pass ¢ to the motor and then to the
ground, and to tun the mator in the other direction the signal is applied to the base of
(2 and Q3.

Noting that lc=la then the required f=Ic/IB. and according to la and B the

transistlor selected,

Generally, for inductive load such s a motor, when it switched off, the
encrgy present in the magnetic field induces a current on the winding, These are in
reverse polarity with respect to the supply current. When a motor is switched off. a
diode in parallel shorts these reverse induced current, so the divde creates a return
path for the current. It should add diodes to catch the back voltage that generated hy
the motor's coil when the power is switched on and off. If the diodes are not used, the

transistors will burn out,
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According for table3-1, the upper left and lower right transistors figure3-20 tum on,
then the power tlows through the motor forward, i.¢:1 to Q1, 0 to 02, 010 QF and 1

to Q4.
Table 3-1 truth table of [1-bridge.
Q1 Q1 Q3 04 Function
1 0 0 1 Forward
0 1 I 0 Reverse
1 1 0 0 | Brake
B 0 ! E | Brake

Then for reverse, the upper right and lower left transistors figure tum an, then
the power flows through the motor reverse, i.c.: 0 to Q1, 1 10 Q2, | to Q3 and 0 to
04.

I the two upper transistors turn on. the motor resist lurning, so we effectively

have 4 braking mechanism. The same is true if both lower transistors tum on.
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The following contents are going to be covered in this chapter:

4.1 Schematic design
4.2 Sensors circuit
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CHAPTER FOUR DESIGN

CHAPTER FOUR

DESIGN CONCEPTS

4.1 Schematic design

The final design of controlled room project shown il ligure: 4.1.

Peripherals arc connected in paralle] between the address bus and the data
bus. However, because of the tri-state interfacing devices. Peripherals don't load the

system buses. The microprocessor communicates with one device at a time by
enabling the tri-state line of the interfacing device.

4.1.2 Latch

A Latch is used commonly to interface output device, when the MPU sends
an output , dafa arc available on the data bus for only a few microseconds; therefore |
& Latch is used to hold data for display.

4.1.3 Decoder

The decoder is a logic circuit that identifics cach ol the signals present at it's
mput, also it used to decode on address bus to identify the output device.
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4.1.4 Control signul and address demultiplexing

To input "read” or output "write" data in or out of microprocessor, we need to
give address of the ship and control signal.
The address consist of 16-bit , the low-order address bus in microprocessor
multiplexed with data bus ( AD0-AD7T ). the Latch 741.8373 and ALE signal usc to
demultiplexed address and data,

4.1.5 Generating control signal

Control signals are generaling by combining the sipnal RD.WR and 10/M,
because we use memory map only combine RD.WR and M using negative NAND
gates, when both inputs signals go low, the output of the pates go low and generate
MEMR ( memory read ) and MEMW ( memory write ) .

4.1.6 Memory address decoding

For the EFROM2732 and DS1643 | the process of addresses decoding should
result identifyving a register for a given address.
We should be able to generate unique pulse for a given address. as shown in figure:4-
3 - 12 address line ( A11-AD ) are connected to the memory ship, and remaining four
address Tines ( Al5-A12 ) of the BOBS connect with decoder 74LS138.
Al4, Al3 and A12 are the input of the decoder, and A5 use as enable, the output of
the decoder ( YO, Y1 ) in memory address connect directly with enable pin of
EPROM2732 and DS1643 .
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4.1.7 Interface peripheral address decoding

Peripheral address decoding differ than memory address decoding, { A11-A0)
are don't care but [ A15-A12 ) are the same { connect with decoder 74LS138 ) , the
output of the decoder ( Y2, Y3 )} combine with the control signal { MEMW, MEMR )
lo enable Lateh 7418373 and puffer 74244 | the two signal should be low to enable

one chip a time,
4.1 Sensors cir¢uit

When the buffer enabled the data transfer from sensors circuit to the data bus

of the micropracessor , and the description of sensor circuit is :

1-LDR circuit

2134

Lad

Figure 4-2: LDR

The output of the figure 4-1, is digital (pulse) because of using Schmilt tngger
inverter, the input voltage of Schmitt trigger is proportional to the value of LDR
resistance which dependent to the light incident to it
The input voltage to Schmitt tigger inverter using divider rule is:

Vin = Vee*Rpat! (Rpot-R1dy),
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Where:

Vin: the voltage input to Schmitt trigger.
Veo: bias valtage.

Rpot: the resistance of potentiometer.
RLDR : the resistance of photo resistance.

When Vin grater or cqual 1.7v the output voltage of Schmitt trigger is low
(nearly Ov), if Vin equal 0.8v or less the output voltage of Schinitt trigger is high {
14v).

2- P1R detector:

If the PIR detector doesn't sense uny movement, the output is 0V, if it sense a
movement the outpul is 12V, but Microprocessor deal with 3V, so we must reduce
the voltage out from PIR detector to 5V, by using regulator 7805.

3- IR scnsor

WO S

E.1E

(a) (b)
Figure 4-3: 1R sensor
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a-) transmitter: the transmiller circuit consists of limit resistor and TR
LED as shown in fipure 4-5 which emits continuous signal to the receiver, which
located in straight line logether.

b-} receiver: the receiver circuil consist of photoled and tronsistor as
shown in fipure the receiver element is photoled ,as known the reverse current of
photoled increase as infrared signal incident to it increase ,this current very small so

its neeessary o amplify the cwrrent (this amplification mamtains by using transistor

We get the output from the collector of transistor, when the reverse current of
photoled is large enough the transistor will be on so that the cutput vollage is Ov, and
if the reverse current of photoled is very small the transistor will be of, so that the

output vollage is Sv.

4-Keypad

The MM74C922 Kevhoard Encoders implement all the logic necessary to
interface a 16 key switch matrix to a microprocessor,
The connection of keypad with encoder iz shown in figure , The encoder will convert
a key switch closer to a 4 bit.
capacitors control both the kevboard sean rate and the key debounce period by
altering, the oscillator capacitor, COSE, and the key hounce mask capacitor, CMSK.

ToRATA N

-

LELR L e T ]

ull
Il

G

P

B L]

Figure 4.4: Keypad
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The following contents are going fo be covered in this chapter:

5.1 Introduction
5.2 Flow Chart

5.3 Assembly Language Programming
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CHAPTER FIVE

SOFTWARE SYSTEM AND ASSEMBLERS

5.1 Introduction

Each machine has its own set of instruction based on the desipn of its
Microprocessor . To communicate with the computer. one must give instructions in
hinarv language (machine language), Because 1l is difficult for most people o wrile
programs in sets of 0's and 1's, computer manufactures have devised English-like
words to represent the binary instruclions of a machine. Programmers can write
programs, called assembly language programs, using these words. Because an

assembly language is specific to a given machine.

8085 Machine Language, The 8085 is a microprocessar with 8-hit word
length: its instruction set (or language) is designed by using various combinations of
these eight hits. The 8085 is an improved version of the earlier processor 80854, an
instruction is a binarv pattermn entered through an input device in memory to

command the microprocessor Lo perform that specific function.

8085 Assembly Language. Even though the instructions can be written in
sexadecimal code, it is sull difficult to understand a program written in hexadecimal
sumbers, Therefors, each manufacture of a microprocessor has devised a symbelic
code for each instruction. called & mnemonic, (The word mnemeonic is based on the
Creck word meaning mindful; that is, a memeory aid.) The mnemaonic for a particular
=struction consists of letters thal suggest the operation to be performed by that
=struction.
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5.2 Flow Chart

The program of the partial controlled room:

1- Initialize the critical hour we need and Code Number that contains 4-digits from
the keypad, and showing the code on the display (address ficld of the MC-1).

2- Read the time , sensors and keypad and process it.

3= Output the resull of processing.

The flowchart of the Microprocessor programming that's illustrates in the
above steps are shown in the Figure (5.1).
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Istialization

Fead the time

I

Iathe nme
bebwesn

8:00-14:00

no

Is the FIR
sengor high
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no 1= the LDR
sensor ngh

l yes

Cpen the window
Switch the light off

.

Jump to start

!

Clese the window
Switch the light on

.

Juing to start

-4

Close the window

Switch the light off

.

Jump to start

33
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The flow chart of sub rotten is illustrated in figure 5-2 below,

¢

Tnrtialixahion

.

Display the sight cods
*

Essaring the fire digit

| i

Eﬁphy the entaring digit

+

Entering the second digit

.

Display the antaring digit

.

Compare ths ow digit
whit the original code

e

Eataring the thread digit
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Display the entering digit

¢

Entering tha forth digit

Drisplay the entering cigit

v

Compare the tow digit
whit the original code

-

Iz code
comecty

no

)
Oipen the door

+ Delay ime
Close the door

Ereturnee to the onginal
PTogram

.

Sending alarm =ignal
+ Delay time

v
Eeturnee to the original
DIOETAM
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5.3 Assembly Lanpuage Programming

Access to Monitor Routines

We may "borrow" several pf the MC-1 monitor routines t simplify our

programming tasks, Table 5-1 provides descriptions and calling address for theses

routines.

Table 5-1: Moenitor routineg calling address

Calling
address

Muemonie

Description

0363

UPDAD

Update address. Update address ficld of the display.
The contents of the D-E register pair are displaved in
hex in the address tield f the display. The contents of all
the CPU registers and flags are affected.

O36E

UrpDT

Update data. Update data field of the display. The
contents of the A register are displaved in hex in the
data field of the display and the CPU condition codes
are aflfected,

GLEY

Read Keyboard, This routine waits until a character is
cntered on the hex keyboard and upon return place the
value of the character in the A register. The A, H and L
registers and the flag flip flops are affected.

Note: For RDKBD to work correctly, you musl first:
Unmask RT 5.5 using the SIM instructions.

(3711

DELAY

Time delay, This routine tukes the 16-bit contents of

register pair DE and counts down to zero. The returns to

| the calling program. The A.D and E registers and flags

are alffeeted
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Table 5.2: Assembly Langy age Programming,

Instructions Set
MVIB 03 Set the clack

MVIC 14

MVT A 02 initialization

OuUT 20

IN 23 Read the time

ANI 3F

MOVHA

SUBB
IC 2035

MOV AH
SUBC
INZ 2035




JZ 2035

0OUT 22

LXI1 D FFFF

CALLOSF1

OuT 22

LX1 D FFFF

CALLOSFI

SOFTWARE SYSTEM AND ASSEMBLERS

Open the door

Daly time
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2036
2037 ANI 04 Read the PIR
2038

2039 JZ 205D

203A

203B

203C IN 21

203D

203E ANID2 Read the LDR
203F

2040 JZ 2050

2041

2042

2043 MVTA 18§

2044

2045 OUT 22 Close the window
2046

2047 LX1D FFFF

20148

2049

2044 CALLOSE]L

2048

204C

204D JMP 2000

204E
204F
2050
2051
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MVILA OB

QuUT 22

LXID FFFF

CALLOSF1

LXI SP20B0 mitializalion
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20D1 MVI A 08
20D2
20032 SIM Set the interrupt
20D4 MVID (2 Set the codc
20D5
20D6 MVIE 12
20D7
20D8 CALLD363 Drisplay the code
20D9
20DA
20DB LXI D FFFF
20DC
' 20DD
20DE CALLO3FI
20DF
20E(
20E1 MVID 00
20E2
20E3 MOV ED

CALLG2ZET Enter the first digit

RLC
RLC
MOVDA

PUSH D




20ED
20EE
20EF
20F0
20F1
20F2
20F3
20F4
20F5
20F6
20F7
20F3
20F9
20FA
20FB
20FC
20FD
20FE
20FF
2100
2101
2142

CHAPTER FIVE

CALLO3E3

ror b
CALLO2E?

ORA D
PUSHD
CALLO363

POP D

MVIH 20

MVIL 80

MOV AD

CWP M
INZ 2143

CALLODZET

SOFTWARE SYSTEM AND ASSFEMBI ERS

Display first digit

Enter second digit

Display second digit

Compare the first tow digit

Enter the third digit

G2
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2109 RLC

2104 MOV E A

210B PUSHD

210C CALLO363 Display the third digit
210D

210E

210F FOP D

2110 CALTO2E7 Enter the fourth digit
2111

2112

2113 ORA E

2114 PUSHD

2115 CALLO363 Display the fourth digit
2116

2117

2118 POP D

2119 MVI I 20

211A

2118 MVI L 9D

211¢C

211D MOV A E

21E CMP M Compare the last tow digit
211F INZ2143

2120

2121

2122 MVI A 0D

2123

2124 ouT 20
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2125

2126 MVIA 01

2127

2128 ouT 22 Open the door
2129

Z12A LXI D FFFF

212B

212C

212D CALLOSI1

212E

212F

2130 LXI D FFFF

2131

2132

2133 CALLOSF1

2134

2135

2136 MVI A 02

2137

2138 ouT 22 Clase the door
2139

213A LXI D FFFF

2138

213C

213D CALLOSF1

213E

213F

2140 TMP 2000 Relumn to the main program

&4
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214]

2142

2143 MVI A 80
2144

2145 ouUT 22 Alarm on
2146

2147 LXT D FFFF
214K

2144

214A CALLOSFI
214B

214C

214D LXI1D FFFF
214E

214F

2150 CALLOSF!
2151

2152

2153 IMP 2000 Return to the main propram
2154

2155
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The following contents are going to be covered in this chapter:

6.1
6.2
6.3
6.4
6.5
6.6

H-Bridge Testing

LDR Circuit Test

Test IR Sensor

test for operation lamp circuit
DS1643 testing

MC-1 microprocessor test
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CHAPTER SIX

SYSTEM TESTING
6.1 H-Bridge Testing

First we connect the eircuit as shown in figure 6-1, when we conneet Sv to
signal 1 and Ov w signal 2 motor operutes in forward mode and when we connect Ov
to signal | and Sv to signal Zmotor operates in reverse mode.

Next step is adding Optocoupler 4n25 to both side of the circuit, adding

Optocoupler eauses a problem (o circuit, by making the motor not operate.

The problem behind the motor problem is that when we send (v to
Optocoupler this voltage will not reach the base of transistor, so that PNP transistor
will not operate. To solve this problem we connect 2000hm resistor at emitter of
Optocoupler parallel with H-bridge so when we send Uy to Oprocoupler the voltage
in the base of H_bridge transistors will be Ov. the final circuit of h-hridge is shown in
fipure 6-1.

::::j: |_ ——-[m
- ria
| F[

J u
= s |

.,
#

Figure 6.1: H-bridge virouil
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6.2 LDR Circuit Test
This eircuit 13 used to know the density of lighting that is outdoor the hame,
6.2.1 Circuit building

1. we disconnect the LDR from the circuit after that we measure the resistor
in darkness which will be 6M ohm ,which means open, and when we measure it with
lighting it will be much less than that measured in darkness and as inercasc the

density of light the resistor is going less. so that it work properly.

vt memas gy

[

| |

s Tk

H @ﬂ:ifiﬂm‘: :
e el waitor

i Birr .

R it

IR
Figure 6-2 the lefi graph 1% the messurcment of the resistance velue operation, The right oraph is the

measurcment of the pul voltape fior the potentiometer fiom EDR

2. How to know the load variable resistor
A-we put variable resistor with 100kohm load.
B-we change its load to get level where it will be sensitive to lighting which

we measure it (80K ohm]),

3. We took the voltage that iz on the LDR and connect it to Schmitt trigger,
which it operates 0-0.7v low and 1.7-3.7v high.
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6.3 Test IR Sensor

=

=

-

| S, a§

=

Fipure -1 TR sc¢nsor
This eireuit used to know whether as if there is & person near Lo the door,

6.3.1 Circuit building

First we conneet LED with Vee and Vs with prolection resistor, and on the
other side we connect phote diode with Vee and Vss with protection resistor, then we
measure the out put voltage of diode if it was 1.3 V means that there is a person and
il'it was 1.7 V mean there is no person, the distance between transmiller and recciver

is 12 om.

But the result is not enough to make it as mput to Schmitt tripger, for that we
do amplification to the current through making the voltage as input 1o amplifier, so
that the oul put of the amplifier going large, such that if there is a person the voltage
15 5.03V and if there isn’t it will be 0.03V,

6.4 TEST FOR OPERATION LAMB CTRCUIT
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l‘gﬂ
(= )
Fed | - E Rl
- [ e
17
= L

Figure 6-4 this circuit is used o control the lighting that works on 220v

6.4.1 Circuit huilding

1- We connect the moc that works on 5v through cormect the 5v on the first
pin and the ground on the second one

2- We put voltage multimiter on the output of the moc, and measure the
voltage on it, the measured that we obtain (14mA ), which is enough to
operale trigger gate that is on triag

3- How to connect triac:

a- we connect emetar of tac that is on pin 4 into the moe with gate of
triac

h- We connect the ANODE o N

¢- We connect the lamp in series between Vee (220v) and ANODE]
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6.4.2 How this circuit operutes

When the vee is connected (o the moc from microprocessor then it's it uses for tum

an the DIAC, and o pass the current in it, so their circuil was used for isolation
between the output and microprocassor, This circuit helps TRIAC to be on which
used for the 220 voltage and the current which pass through the lighter to approach
N. to be closed circuil, then the lighter will be turned on, and this voltage operate the
TRIAC which allow the current o pass into it, as shown in the figure.

20 ¥ 1o

I —

criger @

P

e
=

Figure 6-5 this circuit is explains current direction

We calculate R1 as follow

First we should know now the led need voltage and current operale, and also

haw much the maximum load,
[=ViR=3V\220=2727 mA

MOQC can hold 60 mA so that we choose 220 ohm which pive us 2.27TmA

and we usc il because it allow the slarting current to run the lead which is found

ingide the moc.
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6.5 DS1643 testing

As we mentioned before we use time keeping RAM to give us the time, we
need to read from this chip hours only, so we set in it hour ;minutes and second.

We set this chip through connecting data and address lines, chip enable and
contral signals through switches as shown in figure G-4.

nn~s| B
-ﬁJ

HaE

GEEERR
=

|
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FERERERE

-0

q;ﬂ

-.m-;‘h _Eﬂ-&l!-lﬂr!:#ikfl‘_.-u%nl'l

i R
e NELL RS

3

?IJ'!Ii TIJ:I:}m LN LER I T

[N |}

T

=

| IJ e

Y homh & omy mhoEy rul.l ;'-,Il LA T
| ¥k i |
J—L 1 S -1 Y S e v

Figure 6-6 DS 1643 setting cirouit.

The first thing we did was setting the write bit to a one and the same for read
=it which it 8-bit,7bit of address 1FF§ ,we enter this address through switches , now
 input data to DS1643 we should put 1t in to read mode as shown in table 6-2,
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Table 6-1 DS1643 muth able

Vec | CE |[CE2| OE| WE | MODE | DQ

Sv low | High | X low | Write Datain
Sv low | High | low |high | Read Data out

Then by using switches we lead (C0) into control register which enable us 1o
enter new data to DS 1643 reoister.

In address IFF9 the 6-bit is OSC (active low) to stop and staring the cock
oscillater which stopped to increase the shelf life .to start the clock oscillator we set
OSC (active low) bit to a zero i.e. oo into 1FF9,

Freguency test bit

The 6-bit of the IFFC repister is frequency test hit when the frequency test
bit is set 10 Jogic "1" and the oscillator is running the LSB af the second register will
toggle at S12HZ .now to measure this frequency the condition of access must remain
valid as shown in table 6-2, and we using oscilloscope we maintain signal as shown

m figure 6-5.

Lt

[ute

o

T

e G.023

Figure 6-7 vscillator clock waves

F=I\T =10.002 =500HZ
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Therefore the frequency we have is near the value it should be, so that

DS1643 opcrate well, Then we set hour, minutes and seconds using the same method
we used fo setting control register and oscillator, At the end resetting the write hit 1o
logic "0", it enables to transfers the previous value to actual elock counter and allows

normal operation Lo resume, Table 6-3 show all the steps that we expluin hefore.

Table 6-2 DS1643 setting description.

Address Data in WE | OE | NOTE
(AD-A12) | (DQO-DQT)
1FFE Co 1 0 Sitting write bit
1FF% ao ] 0 Sitting clock oscillator
LR E 40 ] 0 Sel frequency test bit
IFF9 - 0 ! Test  freguency  using |
oscillascope

| IFEFB 14 1 0 Load hour by 14 (2PM)
IFFA 00 1 0 Setting minutes o 00
IFF9 0o 1 ] Setting sccond to 00
IFF& 00 1 0 | Start counting
ITTR - 0 1 Reud the hour

Finally ,we ensure that the data we entered is available on the register

seading it using the circuit shown in figure 6-8 and it was right, after that we

disconnect the electric power from DS1643 to ensure that it stil] operate, and we read
the hour after several day and it still operate well.




CHAPTER SIX SYSTEM TESTIN

]

....—.L..r.g..:

T
e B

 HEREHAER

e

FRUER BELERGCCERELE

L

——kl

Figure 6-8 DS1643 reading data

0.6 MC-1 microprocessor test

MC-1 microprocessor is the most important component in our project .so its

important to ensure thal il is in & pood case, we write some programs and execute it,

6.6,1 to chick input and output ports we execute the following program.

2000 | MVIAD2 3B
2001 02
2002 QUT 20 D3
2003 20
2004 IN 21 DB
2005 21
2006 | OUT 22 D3
2007 22
2008 | LX1D FFFF 11

T
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2009 FF

200 FF

200B | CALLOSFI CD

200C Fl

200D 03

200E | LXID FFFF 11

200F FF

2010 FF

2011 CALLOSF] CD

2012 Fl

2013 0s ]

2014 | IMP 2004 |

2015 04

2016 20

6.6.2 To chick display (seven segments) we execute the following program.

2000 MVI A (2 iE
2001 02

2002 OUT 20 D3

2003 20

2004 MVT A 00 3E |
2005 00

2006 CALLO36E CD

2007 6F

2008 03

2009 LXT D FFFF I

2004 FF
I_ZI]DH FF
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[200C | CALLOSF CD
200D Fl
2008 0s
200F | TNR A ic
2010 | JMP 2006 C3
2011 06
2012 20

6.6.3 To chick keypad we execute the following program.

2000 MV1 A D2 3E
2001 (2
2002 QUT 20 D3
2003 20
2004 MVIA 08 3E
2005 08
2006 &M 30
2007 CALLOZET CD
2008 E7
2009 0z
2004 OuT 22 b3
2008 22
200C LXI D FFFF 11
200D FF
200E ¥R
200F CALLOSF] Ch
2010 F1
2011 05
2012 JMP 2007 C3
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2013 07
2014 20

6.6.4 To chick delay instruction we exceute the following instruction.

[ 2000 MVI A 02 iE
2001 20
2002 | OUT 20 D3
2003 20
2004 MV A OF 3E |
2005 OF

2006 OUT 22 D3
2007 22
2008 LXI D FFFF 11
FF
FF
CD
Fl
5
MVI A FO 3E
Fo

ouT22

LX1 D FFFF

m
22
11
FF
FF
(815

Fl1
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&
LXI D FFFF 11
i
JER
CALLOSFI CD
F1
5
IMP 2004 3
1
20
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CHAPTER SEVEN
Limitations and Recommendations

7.1  Limitations of Project

We are facing some of lmitations in Qur Projects that's including the
limitations in pariial controlled room and we will discuss these limitations and
problems in sections as helow,
7.1.1 General Limitations of the Partial Controlled Room
The most limitation of the partial controlled room is determined the as the following:

Load of the project

The time factor is the most important Limitations that's face us, load of the
project is 1 credit hour and this not enough o such prajects.

Design content
Our study plan in applied electronics is lacking to enough design content.
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7.1.2 Limitations of the Partial Controlled Room
7.1.2.1 Design of the Circuit and Components

The second Limitations in the Controlled Room is the components of the
microprocessor interfacing with inputs and outputs such as S085A, 8255, and
51643, And the designing of the circuit, if we want to construct the circuil of the

partially controlled room we cant get and give the result that we want, In addition to
the Cost of these componenis are expensive.

Programming Language

The Programming of the Microprocessor 8085A needs more efforts and time
because we want to Programming 8085A by using Machine Language (Machine
code) so we must convert from Assenibly language to machine language,
7.1.2.2 Monitoring component (PIR)

The most limitation of the Moniloring System is determined as the following:

Area that PIR cover

PIR didn't eover all area of the room, but it cover a good area and it nearly enough
0 prove our idea.

Sensitivity of PIR

PIR. depend on the variation of temperature to detect persons, so if a person
stay several time withoul moving PIR will not detect him.
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7.1.2.3 Interfacing time keeping ram with UNIT MC-1 MICROPROCESSOR

Because we use kit its impossible to connect this chip as RAM so that
microprocessor cant send the address and control signals 1o read data from ils

registers.

7.2 Solutions of the problems

We Find and put the Solving of the limitations and problems that's explained
1n above sections |, the solutions are deseribed in sections 7.2.1 and 7.2.2 as below.

7.2.1 Solutions of the controlled room
The solutions of the controlled room are determined as the following:

We use kit unit MC-1 microprocessor 80854, that's including all components of

interfacing Microprocessor with input devices, that saves time, cost and efforte.

Unit MC-1 Microprocessor 8085A is programming dircctly from the keypad
(input device) without Programmer by using the machine code.

7.2.2 Solutions of the Monitoring component (PIR)

The solutions of the limitations of the Monitoring System are determined as the

following:

Use PIR that has high sensitivity and special lens to get good sensitivity and
coverad large arca.
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7.2.3 Solutions of interfacing time keeping ram DS1643 with unit MC-]
microprocessor,

We need to read data from D51643 from only one address and there is no
need to write data to DS1643 o we mive stuble address and cnable to it, and it

becomes ready to give data continuously to MICIOPTOCEssar,

73 The Conelusion

This project adds a new technique to control the basic things in any room, the
deor, lighting and window, and transfer the modemn technology in our society, The
controlled rooms have a lot of Features and this is some of this Feature as the
following:

The controlled room is not expensive when comparing the cost witli ils benefits, The
controlled room is pat complex, on the contrary, il's simple to use in every where

such as shops, homes and banks., ete,

When using the control roam, the people will be feeling more safety and save

electrical power and so save mOoney.

7.4 Recommend ations

Increase the credit hour of the project from 1 eredit haur to 3 credit hour.

Adding courses for design the clectronies cirsuits because it's very benefits fur build

the circuit and choosing the suitable components for such projects,
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We hope in the future to add some techniques on our project to be maore

complementary, as the following:
s Develop our program of mieroproeessor or use different component than

PIR to detect if there is any person in the room.

« Develop vur project to fully controlled room, by control the temperiture

of room, use remote control, weekend consideration. ..........ctc.
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® Improved Line-Recelving Characteristics Buusbinsliglit Lo ool
® High Noise Immunity (TOP VIEW)

description 1Al

bl
Each circuit functions az an inverer, bul becayss zall

of the Schmitt action, it has different Input 2v 1]
threshold levels for positive-going (Vo) and aa ]
negative-going (Vy.) signals. ]
Thasa circuits are lamperature compansaled and GNO [| -

can ba tignered from the slowest of input ramps
and still give clean, jiller-lfes output sionals.

SNS4L314 . .. FK PACKAGE
(TOP VIEW)
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aafls 14[] s¥
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HNE = Mg inlernal connectian

ODRDERING INFORMATION
ORDERABLE TOR.SIDE
Ta PACKAGEY PART NUMBER MARKING
Tibe Sh7414N ENTA1aN
FOIF — N
Tube BNTALS AN SNT4| S48
Tube 574140 T
R S fape End raal | SNT44DR :
T -
’ Tabe SNTALS14D iy
Tapsand reol | SNT4LS140R &=
S0P — NG Tizpe end reel SHra14NSR ShTd14
SE0F-D3 | Tepeendreel | SWFALS14CER | 514
Tubm Shifdl 1. BNd 140
Tubs ShIGE14d EMNJSa 180
ColR - : -
Tube SNEALE 14 SMNE4LE1M
—55°C lu 125°G Tubse SNJ54LS 14 SNG4 514,
Tube SHISETAW M54 140
CFP =W _
Tuba SNISALS AW ENUSALS 1AW
LCCE = FK Tuba ENdndL B14FK SHISLLS14FK

T Packapge drawings, stanoand packing qusntities, thermal dats, symEcization, and PCR des=pn puiidalines ara
avaisble al www il comiscinackage

Plaaze be awaro that an imporant netze cancamifg availability, standard wuranily, end uzs I eritical applications of
Texas Instruments semiconductos progucts and disclaimess themsto appaars a1 the aad of his dets shest,
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‘=gic diagram (positive logic)

EmIars shown arefor the O DB, J, W, NS, and W packiges.
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schematic
Inpest A
Voo
20 ki é
Dutput ¥
Inpaut A

GHD

=esiaior values showr are nominal.
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FAIRCHILD
S=EMICONDUCTOR®

PLASTIC INFRARED
LIGHT EMITTING DIODE

QED233

QED234

PACKAGE DIMENSIONS

01905 (4 115)
|

REFEASHNCE

FURFACE | Cas
-
i 3
LAl TR i ]|
L8
oM (308
MM
- .,
1 | %
£ (1.25) e CATHOOE
[
| ATVII A
Lk

|

BiCaD (A51) |

NMOTES:

1 Dimensions for all drawings are in inches (mm).
: Teleranca of £ 010 (.25) on all nor-nominal dimensions
unless olhervwise soecilied.

CRIPTION

SCHEMATIC
ANGCE
i
CATHOEE

% D=D233 JOEDZ34 is a 940 rm Gabs | AlGeAs LED encapaulated in a clear untinted, plastic T-1 3/ packoge.

TURES
“a= 040 nm
= Lmm matarial =Gads with AlGass wincdow
- Sackene type: T-1 34 (Smm lens dismetar)
Ssiched Photosensor Q301221123124
CE=cfium Emiszion Angls, 40°

= Outlpul Ponwar

- ackEge materigl and color! Clear, untintad. plastic

~ == lar ramoie conlrpl epplcations

Fairchild Semiconductor Gorporation
aa W31 10F 4

www.ialrchidseml.com




TS PLASTIC INFRARED
SEAIRCHILD LIGHT EMITTING DIODE
EMIGDNDUDTDR“

QED233

QED234

28SOLUTE MAXIMUM RATINGS (T, = 25°C uniess nmenise spacifind)
Farametar Symbol Rating Unit
~meraling Tamperalure Tops A0 1o + 100 i B
Soeage Tomoeraturs . _____ Tare —_____Im #fw [ T
-‘lfi'lfll:"lng Tﬁmpnrmura- Ifr-:n‘vi“-f-'!r‘f i) Tsﬂ__+ 2 S A 1I.IE_EE'4: iy LT 7 51 =
imema Ternpa-al.Jrn 1J~||::n.-.a;u!“ L. Y b EF}LL =1 _ 280 for TDEL',_ Ll _TeuiG o,
.anxmms anardcmar-l Ir —— . | A
H-.-a:se-'\rulmge e g = B _I!..'ﬂ i e - _E T
Sl Dissipation) WD s e R T ER I - il L
“s=¢ Forward Current I=p b N
e=te povwer dissipation linezry 2,87 mWEC shove 25°C,
e |g recammended,
“anol ar isapropyl aicohels ang mBeommended as cleaning agernts.
SRR ron 14 e (1 Bmm) miimum fom Foazing,
Ss conditions: o= 100 ps, T= 10ms.
~ECTRICAL / OPTICAL CHARACTERISTICS T =257C)
ETER TEST CONDITIONS DEVIGE | SYMBOL N TYP MAx UNITS
ErEsion Wa.t-ular-gm le =20 mA ALL hog = 840 - i
= Bandwidth | _EEHER | AL | = s T = AR i
CosMicintefae | oo 10mA | AL | Te, | = T R =
pon Avgle | _k=10ma | AL | 28 | — T 0 | = | beg
=dVokage [ -‘ID(‘.lmA L zums_ALL__'.-',. IS s v
Coaffcieniof V- | L= 100ma AP = ae | =T miviK
o Curert | Vu=5YV IEa s = I = w | pa
* Imansine le=100mA, 1p = 20 ms DEDEE.S_ I= e 2 e S —1  mWiar
QEDZ34q ar - —
Coathentolly |  k-momh | oL N = =T T %K |
pe h=tooma | AL | L | — ] Hom = e
) ALL % — 1500 — |

20F & 10/31/M1 05300338




PLASTIC INFRARED

AIRCHILD LIGHT EMITTING DIODE

==MICONDUCTOR®

QED233 QED234

TYPICAL PERFORMANCE CURVES TBD

Fig. 1 Mermalized Radiant inteneity vs. Formard Gurrani Fig. 2 Forwand Vaoltage Ve, Amblent Temperaiure

16

= 2g
» = | |
5 BEES 51' i = B, [T
E- =T L : — = { 1T
S |5 m A s | [ E __:'_1'5—--—_._
Z (=220 = = o E— —
= = hi=iitis ot = :.3 e '__'"-'"———-—-.______-
® [T ey = o ““‘1‘;: —
™ | = | b g e
= — E‘ L e — el i L L. = alie A
5 T = E
5 A | [
I i
% : | = :LI';' WD
= T i b = 10D W
- | ] 1 Tl Coole =0 1%
= | | s .
1 18 100 T 5000 | -3 a o ag L] L o) (]
I = FOFWARD CLRRENT () Ta - AMBIENT TEMPERATURE ¢ £
Fig. 3 Normalleed Radiant Intensity vs. Wavelengin Fig.4 Hadistion Dlegram
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H #of By 4 £ Yo )
|h fl.._{ Sl }‘1-28(-";. y Ty _.-":l 1__"|..1n
s 72 LI Pt " g b /
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|
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W BI ] o 1K {Fii] D bE kB34 'BE A0 0F B4 Ob 48 AT

Fig. 5 Forward Current va. Faraard Voliage

”ﬁ‘
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PLASTIC INFRARED

RN Lo i i)
SAIRCHILD LIGHT EMITTING DIODE

==MICONDUCTOR?

QED233 QED234

S=CLAIMER

SACHILD SEMICONDUCTOR RESERVES THE THE RIGHT TO MAKE CHANGES WITHOUT EURTHER NOTICE
ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY. FUNCTION OR DESIGN. FAIRCHILD DOSS NOT

“SUME ANY LIABILITY ARISING OUT OF THE APPLICATION GR USE OF ANY PRODUCT OR CIRCUIT

CRIBED HEREIN; NEITHER DDES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE
EHT5 OF OTHERS,

= SUPPORT POLICY

SUHILD'S FRODUCTS ARE NOT AUTHDRIZED FOR USE AS CRITICAL COMPOMENTS IN LIFE SUPRORT
“CES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SHCONDUCTOR CORPORATION. As used haremn:

~%¢ suppert devices or systams ane devices or 2. A crilical comporent in any component of a life suppart
w=tams which, (a) are intended for surgical device or svaiem whose lailure to perform can ba
=oiant Into the bady.or (o) support or sustzin fife redasonably expected to cauza tha faiiure of the life

& (o) whose failure to perform when properly suppart davice or system, or 1o afect ils satety or

== in accordance with inatructions for use provided ellechveness.

= l=baling, can be reasonably expected to resultin a
sonificant Injury of the user.

Idsemicom 40F4 T DSI00238




Z— SGS-THOMSON 'BD439/BD440
Y icRoEESTEONICS BD441/BD442

_ COMPLEMENTARY SILICON POWER TRANSISTORS

» SGS-THOMSON PREFERRED SALESTYPES |
= COMPLEMENTARY FNP - NPN BEVICES ’

DESCRIPTION _
The BD439 and BD441 are silican epitaxiakbase
NPN power ransistors in Jedec S0T-32 plastc
package, intented for uss in poewer linear and
switching applications. |
The complementary PNP types ara BO440, and
BOM42 respectively. ’

S50T-32

L i

——

INTERNAL SCHEMATIC DIAGRAM

ca(2)
(1)
H
Eo 3l [&
SenRtEs A WlaEIE ()
ABSOLUTE MAXIMUM RATINGS
_Emml | Parametar | Value Unit
| NPN BDAIS |  BDaat |
| PNP BD440 BD442 \
'h"::;g_g Collector-Baes Voltage 1z = 0 60 | a0 v
Vees  |Colector-Emitter Voltage (Vec = 0) B0 1] i
Vern Collesior-Emitter YWollapa (la = ) gd 50 ')
_ Veag  |Emitter-8asze Vollaga (1= = 0} ' 5 W
= Colmctar Gurrant i A
_ lem  Colleclor Peak Current {1 < 10 ma 7 A
Ia |Basa Curram 1 A
__ P Total Digsipallen ai To=25 50 ag Wy
Tasg Sloraga Temparature -85 o 150 b T,
T Mzk. Opersfing Junction Tomperature 150 °n J
TxERE yes woltage ind currart vebues ara regative,
May 1297 14




BD439/BD440/BD441/BD442

THERMAL DATA
Ritjctise  Thermal ﬁ&sis:anee Junction-case Mol 1.5 L
Ribl-ama  Thermal Resistance Junctior-ambient Max 100 I =

ELECTRICAL CHARACTERISTICS (Tease = 25 °C uniess otherwise spacified)

' Symbol Parameter Test Conditions Min. | Typ. Max. | Unit
| leoo  |Coliector Cut-off for BD459/440 Vos =60V 100 | whA
Current (le = 0) for BD441/442 Ved =BOV 106G i
lges Collector Cut-off for BD439/440 Vea=BO Y 100 A
Current (Ve = ) for BD4441442 Ven = EBOW 100 A
| - . |
lepa Emittar Cut-off Currant Vea =85V 1 mi
(=) |
VeEomuy* | Collector-Emiltar Iz = 100 ma& for DB438/440 6D W
Sustaining Voliage for BD441/442 80 W
| Iz =0)
Voceanyt | Callector-Emitter le=2 4 ln=0.24 0:8 W
Saturatiaon Vahage )
Vet | Baszs-Emitter Voltage |ic = 10 ma Voe=5W 058 W
|c=El‘. Vep =4 W 15 \'s |
hee= | DC Current Gain ie=10ma Veg =6V —
for BDA35/440 20 1a0
for BO441/442 15 130
fic = 5G0 mA Vep=1Y
lor BD438/440 44 j40
for BD441/442 40 140
g=2Z 8 Nee=1V
or BR43IB 440 25
for BDA41/442 15
fegi/hegs | Matches Pair G = 500 mA VYoeE=1W 1.4
i Transition fraquency  |lc= 250 mA  Ves=1V <} MHz

= Pulsed, Pulza duraties = 300 55, duly cpcle 1.5 %




BD439/BD440/8D441/BD442

SOT-32 (TO-126) MECHANICAL DATA

inch

mm
TYP.

MAX,

0307

0445

0.035

0.030

0,106

0.050

0528

0.183

0.128

0100

0016114

24




Triac Control Using the
COP400 Microcontroller
Family
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1.0 Triac Control

The CORAGT singa-chip oom=elar family Memizers provoe
Cirrputsbional abillty and ssead wiak B o hes ads
ezl ke intaliigeniy TANSIN DOWEE Caniml. These oot
lere prewica digital oonted whils 1mw a6l and shon .
Furd snhance CoeaT cedirabdity, The DOCS cory uiiarg
are chasshis of 4 ue ol dmes WY can provise roeg
8N mdecusio omputationa) Eziiity whon Eenirolling &1 Hz
iria voitega, inputang R bptdane avilsblg on ke COPS
devicas aen eomow the d%aee I agply in My elnmtes
sltustions & mora dotalied descriptior af Core ouakifipg-
Viona |5 vislitie 7 the [OPAI0 dat yhsats

The G025 conbplia family may b ulized ta TARBIE Friw-
20y many. wavs: This gaper 18 gaolod i he irvestiation
of brw coft trisn imtarisceas wilh tna L2400 fumily mesrg-
cortrolicr and sdfrwerg eshnigquay for Frwar panlral Eopll-
callans.

.1 BASIC TRIAC CRERATION

A triac @ heslesly A bidfiractendd SWiEh whieh can Se umad
I pontral AL pewar. In the High-impacance: dais. the sras
hincky tha princinal vollape aesess the man TarringlE. By

02001

pulsEng e gale or applyieg & slesidy stals pate signal the ]

YR iy be tHggared Inta & ke Impeance slae wisre
Emirais will coour. Tra nals

W gate curemt Targramants.
Gale cuma™ requiiemanis oy dedaniing o tha direatian
e Ihr mwin tarminal TNt a0t the Sals aurene The four
Mg mndas &g lllushratad - Finere 1.

Alwey ssjjonu

Lk
FIGURE 1. Gate Trigger Mode= Folriiins Aeterenced lo Meln Tarminal 1,
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Tha besakiaver voitags (o) &5 apmciliad wily 1ra Late Gur-
et aT) squal 1o By inareauing 1 gate carant eus.
s 10 ihe 1meE, Vie oma b2 Micicad s eaues tha Hac o
a0 IMA e findustian or o sigts, Ongs Uhg et s ane
farud e 2 sthle the gate slone! need rod ba pragal b
BLStaIN concuction. Tha trac wii e imall o whan tha
Taln lurming] eumrail takis balaw thi min e hudeding cur-
FEmt aequaned 1o s condustion (g,

A typical eurrem and voitige fhacholorate eiire s ghagn in
Figlma 2. N5 pan Be e, whes the vele valisgo anc the
I terminel 2 (WTz) viVIEDSS ke posilive with reagad bo
W e trac will oparate i quUEndrAt 1, br this easn e
Trgper dreut Ecuims eure 1o Ihe iras '+ MODE),

Pl By

i (EE T
FIGURE Z Vollage-Currenl Charasieriatice

Almr eanauction ooyt mein mring cumant i inde-
Fardent & the gaio ourenl; however, wid by he Ebruick,re
AE10e ties ke a0 laoor cofert b5 desendens an tn
diractlor of 179 mEn bermine! carment, The g@e curen re-
lremants very rgm mode W Tode. I gareral 1 s s
OCS RAEHY Uiiemi woar e gale currank B ie tha sarng
diraction 82 tha man lermical curers Thiy can ge fusirai-
& jn the ghustise whera herg e N sulticiant gabe drve la
Eausi conduction when MT2 I bet posilive ord nagmive.
Ir thie. cavay i drian mibw acd as o SingE Sracticy S0 and
sordusten nocas i anly ere drcston, Tha irigges oiroyt
Tl b CREIGNE 13 provide Hggsr urmenra lar the wiik
(E1E INQAr sauaton. Anotnar reekon gl Irigpar sumet
e Lt suewglled bt prewes |oop e heatmy wilin ihe
FElSt ang spewd g turm-on ima, |4 BR Fias is henaly trig.
gemd ooly & smal ponior of the jursfion Wil Eacin 15 omn-
ek, PIE causing lncalzed haating ard siower kenaon
i infutiiclent pate pulsy s #Fpllad divreige 1 the trac mey
sl
12 THIQGERING
Guile brigpeding signale shaug sepesd tha M r2iac
HiERer requremE s 32 wnntiad oy I mandTanlures. Thly
& easaniinl 10 gratantee ragid ko dme s wr-tislard
E3AEn from disios to desisd

Trise Wirnoan tee i iy QEpanDent-on L magriude
of the appied gate SNEL To oblain detreaced summ-an
ETes 3 Loty Mroe Bale signal ereuld ba spplad, Tast-
B TSGR titws elimiratas Ieelned manat GootE mithin the
Zallel siructure &ed incrpgees i deperdihiig,

DRgrE! Imgie crsails, withaot lige bllam, may not bawve 1ne
o copabiise - elcieTriy tarr BN R B To fneuUme prop

Sr aperdiion in all fiong albmtione oibarnal gt circaltny
Mgl Decome neseEsan: Alas, I8 preen naes trom dig-
hurbing the legiv leve’s, ACYOD solglion or SCuping fnch.
midues muel be lilized, Sarwilneg Omle Trios whick raquly
minkme. gake ingul igra) BNT Pidda & Gmite amogs o
Fain taemtinl cuTEr may ba devan vy, This poper will
Toous ar 120V, aslisations of powsr contrl,

13 TERO VOLTAGE DETECTION

b many aaglizations it = avaidonanis 1B swilcl: powar &t
tha AL Tma zere WETRLS orosEing In coing this B device
Delng enrirolud is net subince i Inhacant AG transianty,

Sy ulilgirg this wewrigae, gaahs cEpEsdasility son b obe
Eimd fom ihe ewificting caviee and o deves Eoig
sufiched, I s e FMEtmas desirakle ko telcrnm an
Bl oTR eytic basls coreszending in ihe &G A8 Iie-
quendy. Mepending on the Inad charaeberals:, swtzhing
Wmes eed [ beonosar eateuly Iavirmurs aptiral cafoem-
s, Tries cedtmlled AT wwbching rofere need 1o thi A L3
Fi line freguarnicy enabes preciie coaral ver the Sonduc
Tior aegia at whilch i Inaeris fired. Thig araldes tha Soes
device iomnbml da Posdr Sulul by Meragsirg o cecrege
Irg the ezadietor angie iy Bech nall cpgle

A Wide varsdy of zar woltage delucion el s wmill-
able bt varcus lsweds o sophlstication. SORS Demite:y, in
masl 2esed, Ean campenaste o PONtY OF SerTi-goourald
ZWIY crezile. THiE comaersation i Utilnsd io the. borm =4
gedounce and galey Meutines; | g ol Fasstion soous
rear zece ol e COPE davioo can walt #2r & valic IrEne
=izn pariod Spendied 7y e masmum ameunt of e
FESEr. Z0Te sotlwan ponsfderssicne sie Feaariad in tha
Bofiwire seston Erd are commanse wpor The Tinmimal
Saencion circul s Eacwn i Fapune 3,

1,4 DIRECT COUPLE

le0aien prmooatad iedlems oo ba eoenomes by TeANS
ol it AL cuupling, Onm ruch metbod ' e in i
e 3. This orimil inoorpaeates 3 Bollwave rectfar o core
et with a fillsr capmoitor b provide i loghs pevecy
Eilfiody, This positive wallmwsl s oliowsd © cop seross tha
enar dade and be Wared by tne capasiion, T reEes 4
‘W COE inu iciEninee: howewes, only & rriad Epipty Bar-
rent 5 availabe: 't order 18 2antml ik ourent eapanilites
otk cireull the ssnos ssior MUl fm: it Howavar,
a5 mond ument i requika, |18 powsr that ol he olasipad-
€l i lhe songe reslgier norasaon This Mereases the powar
SosSRation fequiromcnts of the smies resistor ang The 3
fom coat Fae Sppleations which requine krge surent souns

ns BN atEmatve method f3acvisable. In ordor 0 pseura
wonkisod oparetien powss supply dpsls st be min-
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mized, COPS esyimg S0 b Cpnranes aar Brniatvey wode Tia polarta’ ofg pas Fabed Y00 of M frign. Thie crgatne i
Feomaar Sunp'y rarm. Flewover, exmanns PRl muy cavss 1he indegimnie =Ration of binizg aariral oF tha ayrter, |n
AR iedvaren ragat OpefEhur gl the dgving,

4 SyEtEm with an dysgee sl 8 voltags iady e o
by & phase sl BETRS paniteg 13 ilic BTt of I
lanitn Iy e ot a5 the cupran) PREESE near aor, tho '
Woltage ln'at @ ronaem VEILE oMEal dig i e Ahase ghit

i Whan kg Erintips l:mu':?th'u.gt I Iriac paiiet desrage. |
113 108 wilue fod aagsbic of austair g roMductin the irge

tacned the biocking woitage somsited for the trien, g ¥y,

Appied soiosg flin et o P e e Enowa thiy VS '

armi oo wll] ey
R ] Ir owder 1o aiveid falg WIMm-an, § snubber Freawns. must o
| FFEURES.ACDH::CnupiI 2E8G G0RES (he tarminaln B0ED e owposs ey
BT AMER FACE REnrztos by this giuasip,, 4 WTTEA fore of thiz. netbwegyl;
1‘_EFULS_ ot E IH'I'.ERIAC ; = @ slmple RO N 3%EE 5omes the derminas, in aroorty
' ;"5"“" {;W;““l::h”“"} 18 ety W ‘;’f o Baloc 118 vaives of the sanwrh 4 4 FIBCENZEr My el '
onag thiogn o AECOTE: or- Aakowu! o Fg. The 4 e ! .
SCS1Ty StBC 1y ganen: B iig o prase TEstorar shee, 1ne mak voitige a waie in he symam anl th masam

dW/HT siremn my fizn en #ihatand. Cine approgsh 1 ob-
' Frovie & mere (an adesate gaig SR g’ This com- taning the optimn vinai e Mz and = i3 1o model g |

. £ much sanjay g ey demign survag E=rerstac fnr

raEid salufon of g Erobiam. Thagg deaiyn clrvas ans
= eailabiE In many irisc publications, (=or RElnee, gan AC
| Epplicalien nars AN g7as |
’ f 2.0 Software Techniques |
&1 FERD VOLTAGE DETECTION
. In ordar o inle gttty coorinng Fley on 5 ol basig, ar '
BOOUTEtE. o BEss st b dafived, Thin migy Le |n e
i 10rm ol Ea AL BE oy TG PulsE panoraten by B 7arm yaly |
Gl #oe Telocton ol ne g Eimple neil fene clook e '
COPYT nerigs M oeoblans gre BLteq g 2coommodng
' = shar of Mesia feres boge Sxhiamee; whig DD Ilishwg 3
¥l 2y ity basks.
| FIGURE 4. Pulsa Transformer imtertace S yodtEgn A8tESion in the moy HeElul 8Chamo I A
A logle cortroisd puise 1B ApRiS §n tha Be3g 2l he ransiz. Bomr 2l e AMwds g g Urs ok bave ga
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¢ DaLLAS 44 DS1643/DS1643p
B s Nonvolatile Timekeeping RAMs

FEATURES PIN CONFIGURATIONS
* Integrated NV SRAM. Real-Time Cloek,
Crystal, Power-Fail Contrel Circuit and TOR Vigw ;"ﬁ- :‘ 2l Ve
Lithium Energv Souree & .2 DS1643 S| -
; A ’ e | ol cEe
. CEu;J« Registers are Accessed ldentically to the IS ki | Y
Siatic RAM. These Repisters Keside in (he A5 B 21 |
Eight Top RAM Locations, A4 |Bs DR A
* Tomlly Nenvolatile with Over 10 Years of ol L3 e (3
Ly 5 L= | K 30| [
Operation in the Absence of Power a1 |go | o=
* Access Times of 70ns snd 100ns . A2 (R 158 DOy
* BCD-Coded Year, Month, Date, Day, Hours, Coo 1@y kB Do
Minutes, and Seconds with Lesp Year DQ1 miz "B cos
Compensation Valid Lip 1o 2100 DRz (@i L | e v P
* Power-Fail Write Protection Allows for 1025 0. {8l : Da3
Ve Power Supply Tolerance Encapsulated DIP
* Lithium Lnergy Source je Electrieally (700-mil Extended)
Dizconnected (o Retain Freshnase Until Power
is Applied for the First Time
* DS1643 Only (DIP Module) NC ':/_ ® 4 nC
Standard JEDEC Byte-Wide 8K « 8RAM ,“_{E_ i D51643P 33 E NEC
Pinau| (2] - 3 H%
UL Recognized _ Rl o o
* DS1843P Only (PowerCap Madule Board) =l AS
: : ohy &= 3 15 A
Surface Mountahle Packzge for Direct 0gs 1 2 % AT
Connection to PowcrCap Containing L bl _EH 5
Rattery and Crystal P e B
Replaceahle Battery (PowerCnp) Dti! % 12 %1 GND Vi X2 e % Al |
! Power-Fail Outpur Fotes | =5 Ap

Pin-for-Pin Compatible with Other Densities nf'

D$164XP Timekeeping RAM rowerGap Module Board

(Uses DS9034PCX PowerCap) '

=
DERING INFO RMATION
PART {Eﬂ;‘;ﬁ TEMPRANGE PIN-PACKAGE TOP MARK

164370, 0 UClo -J°C 3R EDIP 0.7408)  DSIBITI0
16430 50 PCw+70°C 3% EDIP (0.740a) DS 164350
16100 1 U"C1o+70°C 38 EDIP (0,702 DEI613T100
1643-100 5.0 0°C10-7°C_ 38 GDIP (0.7402) DR 1633100
1643P-70+ 50 °C0+T°C 34 PowerCap® DS 1643270
ST <0 CPC107°C 34 PoverCap®  DSIBITEID
643P+100 50 0°C1a+70°C 34 PowerCap®  DSIGEIFII0]
S1IP-100 50 0°Ct -70°C 34 PowerCop®  DSIGEIII00

SRIJPCN DEYDIALACY. DRI T, U (mus! be anterer separatel
' indicatar 3 leadfme proguc! THe £33 mark woll inetide 5+ symbal an ima-fise pevices

1 of 14 REV: (42705




N51643/ DS 43P
“IN DESCRIPTION
PIN | - : |
PDIP_ PowerCap NAME FUNCTION

| ;’IE';I‘ N.C. No Connection

2 31 Al2

3 i Al

1 24 A6

3 23 A5

6 22 A ]

¥ 21 A3

] 20 A2 Address [nputs

u 19 Al
10 18 A0
2] 28 AlD
23 29 All
24 7 AD
25 26 Al
11 6 DQO
12 15 Dol
I3 14 Doz
15 13 DQ3 :
T 5] 04 — Data Input/Output
17 11 DQs |
'8 10 D06 |

1 9 DO7
20 8 CE | Adtive-Low Chip-Lnable Input
22 7 ,  DE Active-Low Output-Enable Input
36 — CE2 Chip-Fnable 2 Input (Active High)
27 6 WE Active-Low Write-Enable Input i
28 3 Vir Power-Supply Input

4 T Active-Low Power-Fail Ouiput. This open-drain
- PFO : : \ : =
pn requires a pullup resistor for proper operation,
14 17 GND | Ground '
X1, X2, ; )
- Vou Crystal Connection, Battery Connection J

2alla
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DE1643D8164p

—

DESCRIPTION

The D51643 is an 8K x 8 nonvolatile static RAM with a full function Real Time Clock (RTC) that are
oth accessible in a byte-wide furmat. The nonvolstile limekecping RAM is functionally equivalent (o
@y IEDEC standard BK x 8 SRAM. The device can also be easily substituted in ROM, EPROM and
“EPROM sockers providing read/write nanvolatility and the addition of the rea| lime clock fiunction, The
wzal time clock information resides in the eipht uppermost RAM locations. The R1C repistérs contain
s=ar. month, date, day, hours, minutes, and seconds data in 24-hour BCD lormat. Carrections for the day
°f the month and leap vear are made automatically, The RITC clock registers are double-bulTered to
#void aceess of incarrect data that eun oecur during cluck update cycles. The double-buffered svstem also '
rEvents time loss as the timek teping countdown continues unabated by aceess to time register data. The |
“S1643 also ontains its awn power-fail circuitry, which deselects the device when the Vo supply is in
= out of lolerance condition. This Feature prevents loss of data from unpredicisble svstem operation
woupht on by low Voo 2s errant aceess and update cycles are avoided.

FACKAGES

"8 DS1643 is available in two packapes: 28-pin DIP module and 34-pin PowerCap® module. The 28-
=0 DIP style module integrates the crystal, fithium Saergy source, and silicon all in ope package. The 34-
== PowerCapn Mopdule Board ig desigmed with contacts fur connechion to a scparate PowerCap
US9034PCX) that contains the crystal and batterv. This desiym allows the PowerCap 1o be mounted on

r reflow. The PowerCap is Keved 10 preveni reverse insertion, The PowerCap Module Roard and
“werCap are ordered separataly and shipped in separate containers. ‘The parl number for the Power(lap
O59034PCX.

ting is halted when 4 one is written inta the read bit, the seventh most significant bit in the control
sler. As long as a | remains in that position. updating is halted. After a halt is issued, the registers
tthe connt, that is day, date, and time that Was current al the moment the halr command was fasued,
cver, the internal clock registers of the double-hufTered System canlinue to update s that the clock
“ is ot affected by the access of data. All of the DS1643 registers are updated simultaneously
the elock status is reset. Updating is within a secand after the read bit is written to 0.




DEISATDS1 843P

“igure 1. Block Diagram

-
| Er—— ——-| o
nmm_l SEg e —— ) 2, f

[FTT

o -

Hiiompat ‘—f D164/ e O

SN TEHIN: DS1643P e

Hor WRITE ST ECTION BEATE:
qu ' Tl

Voo | w2 | CE2 | op WE MODE | g POWER
Vi X X X Deselect | Highz Standby
| X Vi I Deselect | High 2 Standby
V0% [ Vo | Vm | X VL Wrte [ Datain Active |
II'm"_][_ 1|I.."—|'I| ‘."r;'[‘ le Euad | [iita Oht Active
Vi Vi Yu: | Vm Read Iigh-Z Active
<45V > | ; . . ]
Vass | X X x X Diselect High-Z | CMOS Standhy
Viar | X X | S Deselect High-Z | Data Retention Mode |

ING THE CLOCK

3-bit of the contrnl register is the write hit. Setting the write bit 1o a 1, ke the read bit, halts updutes

Sie DS1643 registers. The user can then load tham with the correct day, date and time data in 24 hour
format. Resclling the write bit 10 a 0 then transfers fhose values to the actual clock sounters and
#= normal operation (o resume.

OPPING AND STARTING THE CLOCK OSCILLATOR

clock oscillator may be stopped at any time. To increuse the shell life, the oscillator can be turnid off
inimize cutrent drain from the battery, The OSC bit is the MSB for the seconds registers. Setling it 10
Hops the oscillator,

QUENCY TEST BIT

5 of the day byte is the frequency test bit, When the frequency test hir is
‘ator is running, the 1.SB of the seconds register will toggle at 512112 When
2 read, the DQO line will togide at the 5124z frequency as long

CE low, D low. CE2 high. and address for SECH

set o logic | and the
the seconds register is
as conditions for acecss remain valid

nds register remain valid and stable).

4ofl6
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e SIG43/DIS1643p
CLOCK ACCURACY (DIP MODULE)

“he DS 1643 48 puaranteed 1o keep time accuracy fo within 1 minute per montl at 25°C.

“LOCK ACCURACY (POWERCAP MODULE)
e DS1643P and DS9034PCX are each individually tested for decuracy. Once mounted together, the
module is puaranteed keep time accuracy to within +1 -33 minutes per month (35ppm)al 25°C,

Table 2, Register Map—Bank1

DATA ]
ADDRESS : FUNCTION RANGE
B, By B. B, B; By B, Bn—‘

g iFFF e - = — S s - Year 00-68
1FIT! X X X — — — — - Month 01-12
IFFD A X = —_ — - - — Datc 0i-31
IFTC Regllys o e e Day 01-07
IFEB XX - - = = - Hour 00-23 ]
1FFA X — == — —_ — — — Minutes 00-39 |
IFFo oS — — — — - — == Seconds 00-59

__ ITF8 W S, S s Cantral B

El=g10P HIT R =REA0BIT FT=FREGUENCY TERT
"= WRITE BIT % = UNUSED
Sote: Alf indicated "X Bite ara Al wsed bt musi be sot to 0" Jar proper clock opergiinn
RIEVING DATA FROM RAM OR CLOCK

DS1643 iz in the read mode whenever WE (write enable) is high and CE (chip ensble) is low, The
ice architecture allows ripple-through aceess 1o any of the address locations in the NV SRAM. Valid
2 will be available at the DQ pins within (44 after the lasi address input is stahle, providing that the CE
OE accesg times and states are satisfied, If CE or OF fctess fimes arc not metl, valid dala will be
tlable at the latter of chip enable aceeis {tcea) or at output enable access time (ioza ). The state of the
Input/outpin pins (DQ) is controlled by CE and OF . If the outputs are activated before 14, the dala

are driven to an intermediate staje until 444, I the address inputs are changed while Cr and 01
m valid, output data will remain valid for output data hald time (Lo} but will then 0 indeterminate

DS1643 is in the wrile made whenever Wi and CE are in their active state, The start of a write is
wenced to the lauer dceurring transition of WE or CE. The addresses must be held valid throughout

evele. CE or Wr IUST return inactive for a minimum of twr prior o the initiation of another rend or
 cycle, Data in must be valid ‘s prior to the ¢nd of write and remain valid for toy afterward. In a

Al application, the OF signal will be high during a write cycle. However, OF can be active provided
carc is taken with the data bus to avoid bus contention. If OF is low prior o WL transitioning law

data bus can become active with read data defined by the address inputs. A low transition on W will
disable the cutputs tw=zalter Wi £0es aclive.

Sof10




L DS1643/D81 6430
JATA RETENTION MODE

W5en Veg is within nominal limits (Ve > 4.5V) the DS1642 can be avcesscd as deseribed above with
=i or write cvcles, However, when Ve is below the power-fail poaint Ver (poimt a2t which write
‘ection oceurs) the internal clock registers and RAM arc blogked from access. This is accomplished
lly by inhibiting acccss via the CF signal. At this lime the Power-on reset outpul signal { R8T ) will
e driven aclive low and will remgin aclive until Ve returns to nominal leyels, When Vo falls below the
=l ol the intemal battery supply, power input is switched from the Vo pin to the internal battery and
“ck activity, RAM, and clock data are maintained from the buttery umtil Ve is returned te nomina]
=l. The RST signal is an open drain cutput and requires a pull up. Except for the ®S) » all control, data,

4 address signals must be powered down when Voo is powered down,

TTERY LONGEVITY

181643 has 4 lithium power source that is designed to provide energy for clock activity, and clock
* RAM datu retention when the Ve supply is nol pressnt. The capability of this intermnal power supply
aifficient to pawer the NS1643 continwously for the life of the equipment in which it is installed. For

ificalion purposes, the life expeciancy s 10 years at 25°C with the intermal clock oseillator running in

absence of Vee pawer, Each DS 1643 is shipped from Dallas Semiconductor with its lithinm cnergy

¢ disconnecict, guaraniceing full energy capacity. When Ve is first npplied at a loval greater than
= the lithium energy source is enabled for battery backup operation. Actug| life expectancy of the

1843 will be much longer than 10 years since no lithivm battery energry is consunred when Ve is
ml,

ol 16




1N4001/L - 1 N4007/L
M' 1.0A RECTIFIER

Features

- Diﬁused Jduneticn

*  High Current Capahility ang Low Forward
Valtage Drop }-—A—-——»IL—H-—.L—_A

*  Burge Overload Rating o 304 Peak i j
*  Low RAaverse Laakags Currgnt 'I____ g ! I______q 4 I
*  Plastic Material: UL Fiampma mability = -
Classification Rating 94v.n 2 C i
)
—___-T__'_——-—-—__ '
Mechanical Data ""'—'ﬂﬂT.l Plesiic | ans:'_" }
* (Casa Malded Plastic ﬂ_nlm Ilin IM mn Max 1
*  Temminals: Piated Laads Solderable per A i
MrL—STD-EnE Method 208 u B :@1 41' 540
* FPolarity; Cathede Bang c 0.86¢
v Weight: DO-41 040 grams :apprm:] F f‘ +
A-405 0.2 granms | (approX) D | 272 7o
*  Mounting Position: Ary E__ "“" n'm'”"‘ i mm
*  Marking: Typa Number ' Sutfin. Dgsignates A-a0s Packagn

Ho Sutfx Daglgrates DQ-q Fackage

Maximum um Ratings and Eier:trn:af Characteristics @7, -0 UN1E5s clherwize spasificd

Singla '\ha.aEl nalf wava, 50Hz eB'Fstueunr'waH\-E luan,

= Dﬁpamiwe Waad, dosare syrrary hy

[_ l:harll:lariau: ﬁrf"'"'-"' iu}fé& - ‘ - uus.m. -mm_ m-‘L el

Pusk Bepat Heﬁllw ligvarsa v 'h'-:v.
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SEMICONDUCTOR TECHNICAL DATA e
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6-Pin DIP Random-Phase MP%&?z '
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* SBoienoldNalve Contrais * Satt ac Power Swilch - 1
* Lamp Belasts * Soiid State Relays STANDARD THRU HOLE
= Interfacmg Micrusrosessars to <15 Vac Perphorals  » Incendescont Lamp Dimmers GASE 7304-04
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ELECTRICAL CHARAGTERISTICS A = 2550 Unless wlhisri‘za nated)
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INPUT LED
Revarse Loskege Curan: I = 0.05 100 uh
=31\,
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tFRalad ".‘quu:lj
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4N25 4AN25A 4N26 AN27 4N28
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