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Abstract

The objective of this project is to design and implement warning and protection
system against disasters that happen in urban houses such as fire and theft This system will
react to fire occurrence it Will light a red color in the place to indicate dangerous incident,
Launch .sound alarm, cut off electricity to ﬂ'le house, then power on a water pump

working to extinguish the fire ,and finally the system will automatically dial a previously

saved phone‘number giving

This system will react to theft crimes as follows. The System will light the place,
~ launch the sound alarm, then the system will automatically dial a previously saved phone

number giving a voice message telling that there is a theft crime in the house.

To increase the efficiency of this system, the sound alarm is designed to be
password protected, so that no one is allowed to stop the sound alarm unless he enters the
correct password. The user can monitor the status of all sensors and outputs via a password

protected web interface which is reachable anywhere.
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Chapter One

Introduction

This chapter gives a general overview of the Smart House project and the project
importance, also this chapter presents some previous projects that work on similar systems,

and finally the estimated cost and the time plan for the project are illustrated briefly.

1.1  Overview

For many years ago, the engineers and the security systems developer's aims to
develop the most secure and safety system that couldn’t be hacked, and that’s lately in

twentieth century a lot of security systems and security idea appears in the application area.

Smart Home is a name we use for a Home Security System with digital features

and sensors for senses the room smoke and motion .

This project aims to secure the hall house either the house owner was at home or
out, and prevent or decrease the fire damages, humanity losses and thefts accidents, that we

looking for a safe society.

Any way this security system will use sound alert (buzz alarm) when detect any of
senses by sensors we used, also the system will send alarm using Phone dealing the owner
mobile or other numbers decided by owner stored at phone memory acting with system, we
also give the chance for owner to see the status of the input and outputs any where he /she

exists by designated web page.




Smart home which aim for full security system is not completely a new idea, in fact
it was initiated lately in twentieth century, while every project having same description
trying to add some other function or features to improve the system, and that we aims to
add internet helping the user to be sure that be enabled all the inputs sensors and output

before leaving the house.
Finally, Smart Home is a good idea for interact between technology and people,

for there safety and comfort ability, to be sure that there children, there money and there

entire home wouldn't be at risk, not any more.

1.2 Project Importance
The smart house project aims to built a safety house without any dangerous to

threaten this house, either the owners inside or outside the house. For example calling the

owner when they are outside the house if any dangerous occurs.

1.3 Smart Home Objectives

The project has the following objectives:

e Encourage people to feed the value of technology by letting those uses such

system.

e Try to eliminate the fire accidents, injuries and casualties.




o Create reliable and sensitive system in order to get the right action at the right

moment.

e Helping the people to feel safe while they are outside their home.

e Building Safety Interfaces for the system by using LCD (A liquid crystal display)

screen to allow specific user to use this system.

1.4 Literature Review
We can categorize the Literature Survey into two main groups:

1.4.1 PPU Projects

[A] Project Title:-“Micro web Server for Controlling and Monitoring

Applications”

This project was introduced and approved in the 2002/2003 academic year in
our university. It used the IPu 8930 micro_web server and the java applets software to

control some simple home applications.
Project Descriptidn:
The project is considered as a home automation system, in which micro web

server controls and manages many ‘dumb’ non_computarized devices. It is a

system which was designed to control various devices.




These are:
e  Lightening systems.
e  Temperature control.
e  Alarm system.

e  Fan controlling.

[B] Project Title: * s Sl Slusapall Jika (83 AL} g I pliai

This project was introduced and approved in 2006/2007 academic year in
our university. It used the PIC microcontroller 18F4520 and C Programming

language software to control this intelligent security system.

Project Description:

The aim of the project was to designing an intelligent security guidance
system that can be used in large building and constructions. This system behaves
automatically to worn and guide workers in such large constructions through
RED/GREEN lighting lanes that are activated by a controlling system. The
controlling system is triggered by different types of fire, smoke and other disastrous
detector.

[C] Project Title:” Remote Control Monitoring System”
This project was introduced and approved in the 2001/2002 academic year

in our university. It is used the smart modem 2400 as external modem and the AT

commands software to tell the modem what to do.




Project Description:

This project is about monitoring and controlling system using telephone
line. The project is stand alone intermediate system which contains modem

interface with microcontroller system connected through telephone line with

remote modem on PC.

1.4.2 Other Projects:-

Through searching the internet, we had seen various projects and suggestion

tacking the idea of our project, some of them are tightly related to it, such as:

[A] Project Title: “Smart Home”

This project was introduced and approved in the 2003/2004 academic year
in senior university; it is used PIC 016f874 and assembly language to control some

simple home application.

Project Description

This project have two goals, the first goal is alert the home owner to any
problems that are encountered, even when the house is unoccupied, the second goal
is the system continuously monitors of fire, flooding, carbon, monoxide, power

outgas, and temperature.




[B] Project Title:” Home Security System”

This project was introduced and approved in the 1998/1999 academic year
in the Cornell University. The project the project idea to design home security

system with three zones.
Project Description:

The aim of the project was to design the alarm security system include the
following features
e Sounding of alarm upon violation of a zone.
e Display to LCD which zones violated .
e Steady green LED = "Ready..." state.
o Steady red LED = "Armed!!!" state .

e Flashing green LED = warning—some zones currently in fault .

1.5 Time Plane

The time plan views the stages in designing and building the system components.
The section includes two time schedules; the first one shows what is done in the first

semester, while the second shows the task scheduling for the second semester.




Table 1-1 Time Planning(first semester)

(Weeks/Task | 1 2 I}3:4 5;6; 7189 |10 11 [12 [13 [14 [15 |16

ST T IR T S S I S S M S

Project o |

| o 0 s g . : |

; determination | B o ! ] l i o .
aaieie | DR . |

& ':}3

| Literatur: T e | | e | | ;
. i 5 l ‘ .' ‘1 E ; i
review =i i | | i | |

1 i ¥ ] 1 |
| i ! ! ! j ] { | | |

Design and i |

ianalysis 1 ‘ 1

Documentation |

|
|

=
(e

5
A

Table 1-2 Time Planning(second semester)

|

Weeks /Task | 17 |18 [19 [20 |21 | 22 (23 [24 |25 26 |27 [28 [29 [30 |31 32
| [ | | i { flL { ! P, SRR |

Software

design f ; : ' 1

implementation , | | |

' |

| Software e # i T

testing l w |

% testing * }

Integrating 1”‘ T Gl o =
{ 3 & i

‘ system testing | | ; ‘ @

Documentation




1.6 Cost Estimated and Budget Breakdown

This section lists the overall cost of the project, the cost includes the hardware cost,
software cost, and the human budget.

1.6.1 Hardware Cost:

Includes the cost of the component that is used to implement the project.

Table 1-3 shows these cost.

Table 1-3 hardware cost.
Component | Quantity rl;rice Y
.gﬁAtmel Mega 32 3 1 IS G 15%121$A_‘ Hriiinn
; Visonic Speech Dialer 717 R 1®$ %
;[ XPort server 7 556 g
;i Water Valve g _,;_1_, - R o
'[ Resister - e . "”"’*'%’4153’{‘ e
i Capacitor TIO 108 3
"LEDS E 28
l' Smoke sensor i 5__1_ '%"1;§7$~ ooy A 7]
1 Motion sensor rl i 27$¥# BT
Breadboard 1 63 5
FalcioaGenemtorend .. |t "~ Free i
LCD ] 1 1 83 GG




Eﬁﬁéypad [1 e BT e iS4
 OpAmp Amplifier TS

i Transistor

Lump e 0 5

| wires 200 SRR BT
{ |

1.6.2 Software Cost :

Includes the cost of software that is used to implement the project. Table 1-

4 shows these costs.

Table 1-3 Software Cost.

' Component | Price

' Microsoft office 2003 SENANDe

' Code vision avr studio  free |
| i {
——— j‘

Orcad Family;wRelease 9.2 | free

| Visio | fiee :
Total cost 2% o
| | [
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1.6.3 Human Resource Budget:

Include the budget of human operation. The cost is distributed on three
engineers, each engineer costs $200 weekly.

1.7 Project risk management

1.7.1 technology Risks:

Some risks may happen due to sofiware or hardware used in the system.

Hardware risk
e Sensors malfunctions.
e Telephone malfunctions.
Software risks
o Problems that might occur using the software itself.

1.7.1 People risks

e Member of team gets sick

e Member of the team got unavailable for any reason.

11




1.7.2 Risk Avoidance

o Regular maintenance and updating components of hardware and software.

e Taking good care of the team members weel being during the project time.

I
TR
"“:‘i\‘:ﬁ"

Soed

AR AN

Risk Management

e Preparing a backup version of the software developed.
e Having extra hardware components so when a problem occurs a new
alternative is immediately replaced.

e People risks could be handled by the distribution of the work load.

1.8 The Structure of the Report

The documentation for this project is categorized into seven chapters, the
report structure view the outline for the discussed subjects in each chapter. The

outline of all chapters is summarized briefly as follows :

e Chapter One: Introduction

Demonstrate an overview about the systems, a literature review, estimated cost

and time planning , risk management and risk avoidance, finally this chapter shows

the structure of the project report.

12




e Chapter Two: Theoretical Background

Focuses of theories and materials that are related to the project. It mentions the
laws behind the used hardware or software project components.
e Chapter Three: Design Concepts

Describes the detailed system objectives, design options, a general block diagrams
and the system interaction with the surrounding environment.
e Chapter Four: Hardware System Design

Describes the detailed subsystems design, overall system design (schematic
diagrams) and the user system interfacing circuits.
e Chapter Five: Software System Design

Describes the detailed system algorithms, flowcharts pseudo code for the

overall procedures in the project
e Chapter Six: System Implementation and Testing

Describes the actual project implementation, prototypes. It shows the individual

component testing, subsystem testing, software testing and the integrated system
testing.

13




e Chapter Seven: Conclusions and Future Work

Describes some suggestions for future enhancement, explains the conclusions and

the problems that faced the team.

1.9 Summary

This chapter introduced an overview about the project, and presented the
importance of the project, and discussed some previous projects which deal with similar

projects ,then presented the estimated cost, time plane, finally the structure of the project

report.

14
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Chapter two
Theoretical Background

We need intermediate system that is going to be connected to the application through
a certain interface circuit. It must work as a computer containing, R/W (Read/Write) memory
unit in order to store data, /O ports (Input/Output) ports to transmit and receive data or
control signals, all of these needful features which are found in the microcontroller chip. It is
some times called single-chip microcontroller can work in the control system. Also contains

XPort embedded device severe and Visonic 2-chaneel speech dialer DL-125C.

This chapter will discuss theoretical information about:

1. Microcontroller.

2. Serial interface.

3. XPort Embedded Device Server.

4. Visonic 2-chaneel speech dialer DL-125C.
5. Sensors.

6. 16 x2 LCD.

7. 4 x4 keypad.

8. Piezoelectric Buzzer.

9. Pumps.

16




2.1 Microcontrollers

Microcontroller is a functional computer system on single chip, which contains a
microprocessor core, some memory (RAM/ROM) to store data, parallel and serial
input/output ports to transmit and receive data, timer, and analog to digital converter.
Microcontroller is used to control product and device automatically, such as remote control
and automobile engine control system. Because of the low cost and easy of integration

within an application they are used whenever possible to reduce the chip count of piece [1].

2.1.1 ATMEL AVR microcontroller:

The ATMEL AVR is a single chip and modified Harvard architecture. The Harvard
architecture is means that the data and program are stored in separate memory space. The
AVR was the one of the r_nicrocontroller family which is used on chip flash memory for
program storage as EEPROM, and low power and high performance device. AVR

‘microcontroller can handle demanding 8 and 16 bit applications. The AVR architecture
ensures easy application development and fast code execution combine with the lowest
possible power consumption, and I/O structure in the AVR is limit the need for external
component and reduces developmental cost, variety of timers, UARTS, analog
comparators, and watch dog timer .AVR microcontroller may be programmed using

assembly or a higher level languages such as c and java langnage [2].

17




2.1.2 Atmelmega32

ATmelmega32 is low power CMOS. 8bit microcontroller based on RISC
architecture, executing powerful instructions in a single clock cycle. It is also contains 32
general purpose working registers and all these registers are directly connected to the
ALU(Arithmetic Logic Unit),and allowing two independent registers to be accessed in one
single instruction executed in one clock. ATmega32 AVR is supported with full suite of

program and system development, such as C compiler and macro assemblers[3].

Figure 2.1 Atmel Mega32

Features:

o High-performance, Low-power AVR® 8-bit Microcontroller

e Advanced RISC Architecture
— 131 Powerful Instructions — Most Single-clock Cycle Execution

— 32 x 8 General Purpose Working Registers.

o Nonvolatile Program and Data Memories

— 32K Bytes of In-System Self-Programmable Flash
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— 1024 Bytes EEPROM Endurance: 100,000 Write/Erase Cycles
— 2K Byte Intemmal SRAM

JTAG (IEEE std. 1149.1 Compliant) Interface

Peripheral Features
— Two 8-bit Timer/Counters with Separate Prescalers and Compare Modes

— One 16-bit Timer/Counter with Separate Prescaler, Compare Mode, and Capture
Mode

— Real Time Counter with Separate Oscillator
— 8-channel, 10-bit ADC

— Byte-oriented Two-wire Serial Interface

— Programmable Serial USART

— Master/Slave SPI Serial Interface

Special Microcontroller Features
— Power-on Reset and Programmable Brown-out Detection
— Internal Calibrated RC Oscillator

— External and Internal Interrupt Sources

—Six Sleep Modes: Idle, ADC Noise Reduction, Power-save, Power-down,

Standby and Extended Standby

/O and Packages
— 32 Programmable /O Lines
—  40-pin PDIP, 44-lead TQFP, and 44-pad MLF
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Figure 2.2 Pins of Atmel Mega32

All of these feature make Atmel mega 32 ideal in serving our needs for the project
in single chip. Atmel mega32 in our project work as computer and intermediate system, the
Atmel mega32 receives data such as accept the signal from the smoke sensor when there is

afire to activate the buzzer and phone dialer as example.

2.2 serial interface

It will cover the following topics:

1- Transmission system component.

2- Parallel versus serial transmission.
3- USART.
4- RS232 for serial interface.

20




2.2.1 Transmission System Components

When we transmit data between two locations, we need a transmitter, receiver and
transmission medium that provide a path between the transmitter and receiver. In addition
to transmit signals, transmitter must be able to translate information from a form created by

humans or machines into a single suitable for transmission over the transitive medium.

2.2.2 Parallel Versus Serial Transmission

when the data is represented as a group of bits, and transmitted all bits in the same
time, this type of transmission is called parallel transmission, because parallel
transmission deals with 1 byte (8 bits) of data need 8 line to transmit data and other line to
transmit control signal. So this transmission method becomes expensive, when need to

transmit data for long distance.

So another method was developed, this method is called serial transmission.
In serial fransmission one bit transmit at a time, in this method the number of lines is
reduced to single line, another advantage of this method is to transmit data through single

line for long distance which is more flexible than parallel transmission.

N

2.2.3 USART
The USART devices are used to communicate with devices outside the

microcontroller, with the USART in asynchronous mode.
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2.2.4 RS 232 Standard For Serial Interface

RS232 standard is one of the oldest physical communication standard in computer
world the standard defined as low cost serial communication in robust way where bits are
sent sequentially on a line, it was originally define for connecting devices such as

computer, terminal and printer, this equipmentis connected through their serial port[4].

The original serial port limits the maximum transfer speed to 20 kbps, to overcome
these limitations, the RS232-E standard allows much higher communication speeds than its
predecessor. We can define the communication method in RS232 stand as asynchronous

serial communication method [4].

In this project the sensor is connect to the Atmel chip, so the results which is

received sent out to XPort .

2.3 XPort Embedded Device Server

XPort is a complete solution (hardware and software) for web enabling your edge
device with serial interface, it can also be defined and it is embedded device server which
 removes the complexity of designin:g network connectivity into a product by incorporating
all of the required hardware and software inside a single embedded Ethemet solution.
Smaller than your thumb. The XPort offers the highest level of integration available in
- device server, within compact RJ45 package, highest speed serial port, and three

programmable I/O pins[5].
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Figure 2.3 Pins of XPort Embedded Device Server

The XPort is a self contained TCP/IP server with the ability to both store dynamic
web pages. The device is configurable through a web interface as well as through a serial
connection compatible with our USART. Currently, the XPort is used as a transparent
serial connection between the host microcontroller and a server connected to the XPort

over the internet [5].

2.3.1 TCP/IP Protocol

TCP/IP (Transmission Control Protocol/Internal protocol) is the basic

communication language or protocol of the internet TCP/IP protocol is composed of two

layers:

o IP Protocol: - is responsible for moving packet of data from node to node. IP
forward packets based on a four byte destination address (The IP number).the

internet assign ranges of numbers to different organization, the organization assign
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groups of their numbers to department; IP operates on gateway machines that move

data from department to organization to the region then around the world[6].

e TCP: - is responsible for verifying the correct delivery of data from client to server.
Data can be lost in the intermediate network TCP adds support detect errors or lost

data and to trigger retransmission until that data is correctly and completely
received[6].

2.4 Visonic 2-chaneel speech dialer DL- 125C

The DL-125C is a programmable speech dialer with two alarm inputs. It is
designed for verbal reporting of two separate events, one event per input. Each event can
be reported to 4 different remote telephones, or both events can be reported to the same 4
telephones. The telephone numbers of the called parties may be frequently reprogrammed
by the user.

A communication session with the first / second group of telephones is initiated by
triggering alarm inputs Z-1 / Z-2, or by pressing AL-1 / AL-2 on the front panel,
respectively. The dialer performs certain functions in response to DTMF control
commands received from remote telephones. The DL-125C is packaged 12 keys serve for
entering data, and 4 are function keys. Programmed data is retained in an EEPROM Two
models are available (12 V or 24 V yersions upon request): DL-125C - allows the user to
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stop the communication session by pressing the STOP pushbutton (provided that
momentary alarm contacts are used).

Two different events can be reported to remote telephones. Stand-alone 2-input 24-
hour alarm system, triggered directly by a smoke detectors or motion sensor. The overall
length of the speech message that can be recorded is limited to 20 seconds. Within this
limit, the message can be composed of two pre-recorded segments.

2 Visonicltd

Figure 2.4 Visonic speech dialer DL- 125C

About this project, this system provides ability for the user to store four numbers
and record a short massage about 20 second for both zone. When any of the sensors
activated it call the desired numbers that the user specify, then play the prerecorded
message which about the status of the house, for example in case of smoke sensor the

massage will tell the user there is a fire in the house, then calling fire Brigade, otherwise in

motion detector it will tell him there some one moving in the house.
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2.5 Sensors:

Sensors can be defined as a device takes information about physical stimulus (such

as temperature, smoke and motion) and turns it into a signal which can be measured.

The main sensor used in this project are :
1. Motion sensor.

2. Smoke Sensor.

2.5.1 IR motion detector

The IR motion sensor is used to sense feature on most security system is a passive
system that detects infrared energy. These sensors are therefore known as PIR passive
infrared) detectors or pyroelectric sensors. In order to make a sensor that can detect a
human being, the sensor should be sensitive to the temperature of 2 human body. Humans,
skin temperature are about 20 degree Celsius, radiate energy with a wavelength between 9
and 10 micrometers. Therefore, the sensors are typically sensitive in the range of 8 to 12

micrometer [10].

Figure 2.5 Motion Sensors
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'[:he sensors themselves are simple electronic components not unlike photo sensors
The motion sensors is sensitive to motion, but not to a person who is standing still. That is;,
because the sensor is designed to detect a fairly rapid change in the mount of .infrared
energy in front of it. When a person walks by, the amount of infrared energy in the field of
view is changes rapidly and is easily defected [9].

2.5.2 Smoke Detector

Smoke detector is a dvice that detects smoke and issues an alarm to alert nearly
people that there is a potential fire. A household smoke detector will typically be mounted
in a disk shaped plastic enclosure about 150mm in diameter and 25mm thick, but the shape

can vary by manufacturer [11].

Figure 2.6 Smoke Sensors

s, most detectors are mounted on the ceiling or on a wall near

Because smoke rise
of false alarms; most smoke detectors are amounted away

the ceiling to avoid the nuisance
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itchens. To i }
goniike 0 mncrease the chance of waking seeping occupants, most homes have at
Jeast one smoke detector near any bedroom.

Smoke detectors are usually powered by one or more batteries but some can be
connected directly to household wiring. Smoke detectors may operate alone, be
interconnected to cause all detectors in an area to sound an alarm if one is triggered, smoke
detector with flashing light are available for deaf or hearing impaired [11].

2.6 16x2 LCD

The LCD is used to operate as interface for the system to enable or disable the
sensors by using a simple password to enter the system. And if any sensor goes wrong, the
LCD will output error and with proper initial for sensor (T for temperature, M for motion,

S for smoke).

The LCD display contains 2 lines by 16 characters and provides basic text
wrapping so that your text look right on the display. The serial LCD allow you to move
cursor to any location on the display screen with a single instruction, when you first turn
on the LCD, the cursor is in the left most position on the top line, and when the LCD

receive the first character, display that character at the current cursor position and then

move cursor one position to the right [12].
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Figure 2.7 16x2 LCD

The LCD contains the following features:

1. Diplay all ASCII characters directly to the display.

2. Warps to the next line automatically for easy display of text string.
3. Work at 2400, 9600, and 19,200 band.

4. Move the cursor any where on the display with single command.
5. Clear the whole display with single command.

6. Module Dimensions: 66(W) x 26(H) x 12(T) mm.

2.7 4x4 Keypad

Keypad is the input device and is a standard matrix keypad. The keypad contains

16 key symmetrically arranged in four rows with four keys, each column and row of the
keypad is connected to an /O (INPUT/OUTPUT) pin[13].

The microcontroller continuously scans the keypad setting all row pin except one to

high and reading all column pins. The keypad driver uses timer/counter over flow the
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active keypad -row 1s increased and wrapped around, when necessary. Key push is register
and decodes via the pin change interrupts. The smaller keypad consider replacing the 4x4

keypad with a 4x3 keypad typically only numerical keys and one or two special keys are
required. This approach saves one I/O pins [13].

Figure 2.8 4x4 Keypad

Using keypad in this project is helping to create secure system by entering a
simple password via this key. It is used to enable or disable the sensors. And if the user
enter the correct password the buzzer and voice playback will stop. the user can now

navigate throw our menu and make any changes in the setting.

2.8 Piezoelectric Buzzer

Piezoelectric used to get alarm sound when the smoke sensor is activate.

Piezoelectric sound components produc
devices have high acoustics output and low power, requirements making them ideal for

e clear penetrating tones, free of harmonics, the
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micro controller application. The sound source of the piezoelectric buzzer is the
diaphragm. Applying a DC voltage to the device causes mechanical distortion to the
diaphragm and applying an AC voltage will move the diaphragm in a repeated bending
motion, creating sound waves. The tone of the piezoelectric buzzer is directly proportional

to the frequency of the AC signal applied [14].

 §

Figure 2.9 Piezoelectric Buzzer

2.9 Water Pumps

The fire pumps are the organs of large craters that water flows which are used in
fire to putting out the fire. When there is a fire the smoke detector will activate which is

cause to activating the pump by pumping water in place where the fire.

2.10 Summary

This chapter the theoretical background of the project main idea was demonstrated,
and then this chapter described the hardware related to the project. The chapter talks about

3




the AVR Atmel mega32, sensors and it is type, the XPort server, explaining the serial
interface and other component.

~y
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Chapter Three
Project Conceptual Design

In this chapter, we are going to describe the project objectives, design concept, and
the general block diagrams that explain this security system. It represents main

components of the system, such as microcontroller units and sensors. Finally this chapter

explains how the system works.

3.1 Project Objective

The project objective as follows:

o Design Smart House system that consist of multiple units (as show in figure 3-1)

detection, transmitter, and receiver units.

o Connected the first unit which consists of sensors with the Atmel mega32

Microcontroller and building the required circuit

o Connect the Atmel mega32 microcontroller to the visonic phone dialer to make the

dialing to the owner through it. Where they are both in transmitter unit.
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3.2 Design Options

There are many issues that we must consider in order to build a functional, successful
and reliable security system. These issues involve proper design, and choice of major

components, there are may alternative options for choosing each component and this
section talks about each available option.

3.2.1 Microcontroller

Microcontroller controls different needed functions for the entire project. We have two

available options:

1. Atmel 89C51.
2. Atmel mega32.

e Atmel 89C51

Atmel 89C51 Microcontroller, 8-bit Microcontroller with 4K bytes flashes. And

contains the following features [15]:

Features:

e Compatible with MCS-5 1™ Products
e 4K Bytes of In-System Reprogrammable Flash Memory
_ Endurance: 1,000 Write/Erase Cycles
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o Fully Static Operation: 0 Hz to 24 MHz

o Three-level Program Memory Lock
e 128 x 8-bit Internal RAM

e 32 Programmable I/O Lines

e Two 16-bit Timer/Counters

e Six Interrupt Sources

e Programmable Serial Channel

e Low-power Idle and Power-down Modes

o Atmel Mega32

This project uses Atmel mega32. 8-bit Microcontroller with 32K Bytes in-

System Programmabie Flash, it contains the following features [3]:

High-performance, and Low-power AVR® 8-bit Microcontroller
Advanced RISC Architecture
Nonvolatile Program and Data Memories

JTAG (IEEE std. 1149.1 Compliant) Interface

Special Microcontroller Features

Power-on Reset and Programmable Brown-out Detection

Internal Calibrated RC Oscillator

External and Internal Interrupt Sources
Six Sleep Modes: Idle, ADC Noise Reduction, Power-save, Power-down,

Standby and Extended Standby.
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3.2.2 External Modem

The external modem used to store phone number, and automatically call that
numbers. There are two suitable option are available

1. Hayes smart modem.
2. Visonic phone dialer.

e Hayes Smart Modem

Modem can perform many different functions, such as automatic dialing,
negotiation of the method of modulation used to communicate with distance
modem, error detection and correction, and support transmission of both
asynchronous and synchronous data, and other functions. Every modem follows
certain sets of code which tell the modem what to do. And when we used this
modem we need use the voice recognition and the microphone to record the voice
[17].

e Visonic phone dialer

This project uses that uses visonic phone dialer. It's key feature is in chapter
two, and the option of choosing visonic phone dialer refers to that it has the facility to
record a short 20 second voice massage without needed external voice recognition and

microphone. It also can store four telephone numbers from the user choice [7].
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3.2.3 Embedded Web Server.

The microcontroller can connect to the internet through embedded web server.

There are two suitable options are available.

1. IPu8930.
2. XPort embedded device server.

o IPu8930

The TPpu8930 is a general purpose network controller and web server which
make it easy to monitor control and communication with remote sensor. IPu8930
can directly used for interfacing with analog sensor, which makes information can
be used directly available through network, and directly is connected to 3-20 ma,
0-5 v. IPu8930 can connect to the internet via rj-45 Ethernet connectors. In this
project IPu8930 not used, because number of available I/O (Input/Output) pin is not

enough to connect all input and out put component [17].

e XPort Embedded Web Server

This project uses XPort embedded web server, the key features of XPort

explains in chapter two, and the choice of choosing XPort embedded web server

refers to [5] :

e XPort is a complete solution (hardware and software) for web that enable

your edge device with serial interface.
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° The XPort is a self contained TCP/IP server with the ability to both store

dynamic web pages and act as a serial to Ethernet converter.

e The cost is not high.

3.2.4 Alarm System

Alarm system is needed to give special sound when one of the sensors goes wrong.
We have two available suitable options

1. Alarm using 555.

2. Buzzer.

e Using D5SS Timer

Tt is circuit built from: 555 timer and RC circuit edge by a simple speaker. This
circuit is activated when Atmel mega 32 microcontroller command it to work
according to certain condition. The circuit gives a good sound, but in order to achieve

a relatively reliable high sound, we can connect it to the amplifier, there by give a

much stronger sound.
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o Buzzer

This project uses buzzer, the key features of buzzer is explained in chapter two.

This buzzer when triggered by Atmel mega32 gives a special sound indicating the error

occur in one of the sensor such as' (motion sensor). The reasons for choosing this
option are:

1. Itisrelatively very simple circuit with only two components.
2. Buzzer is much available in marketing.
3. it gives the needed sound .

3.3 Project Design Block Diagrams

This section shows the block diagrams of Smart Home system. It consists of several

units as follows:

1. Detection unit, this unit consists of sensors (smoke, and motion sensor).
2. Transmitter unit, this unit consists of Atmel mega32 microcontroller; and visonic

phone dialer.

3. Receiver unit, this unit consists of LCD, LED'S, buzz, water pump, and user

account and owner phone.
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3.4 General Block Diagram

This diagram illustrates all general components of the system.

Keypad

Smoke
detector

motion
detector

Phone
dialer

ATMEL MICROCONTROLLER

LEDS

Buzzer

LCD

Water
pump

Figure 3.1 General Block Diagram.

3.4.1 Smoke Detector Block

Y

electricity
switch

This block represents smoke sensor. Which is connected to the Atmel mega32

microcontroller, when the smoke sensor is activated it s

ends signal to microcontroller, the

microcontroller sends a signal to turn off the electricity then activate water pump, LED,

buzzer alarm, and visonic phone dialer and the status of this detector is displayed on the

LCD, and the enable or disable for the sensor done via keypad. An
using internet is trying to done through this project to check the st
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detector by xport server web page,

Keypad Smoke
detector
\/ v
o - ATMEL M electrecity
ICROCONT i
dialer ROLLER e
\'4 \'Z v v
LEDS Buzzer LCD Water
pump

Figure 3-2 Block Diagram of Smoke Detector.

3.4.2 Motion Detector Block diagram

This block represents motion detector. Which Connected to the Atmel mega32
microcontroller, when the motion detector is activate and detect object send signal to the
microcontroller. then the microcontroller send signals to activate buzzer alarm, LED and
visonic phone dialer to dials the desired number and then telling them the prerecorded
message. The LCD which is used to display which sensor is activated. And small
application of using internet is trying to done through this project to check the status of the

motion detector by xport server web page.
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dialer [ ATMEL MICROCONTROLLER
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Figure 3-3: Block Diagram of motion detector

3.5 How Does System Work

Smart House security system as we explained before consist of 3 units (detection,
transmitter, and receiver unit). detection unit consist of two different sensors (smoke, and

motion sensor), Then the Atmel mega32 microcontroller from the transmitter unit collect

information from the sensors , the receiver unit consist of 5 units ( buzzer, LED, LCD,

valve , visonic phone dialer).
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‘eypad. After that the user can enabling the system through keypad, after the

& enabled the green led is turn on. Also the user can make disable the system by
o password via keypad.

In this project used smoke detector, if the smoke- detector goes to wrong, this
~ctor send signal to Atmel mega32, then the Atmel mega32 send signal, to activated
‘er pump, LED, buzzer to get alarm sound, visonic phone dialing to activate the
tomatic dialing with the owner, and turn off the electricity.

This project used motion detector also. Which Connected to the Atmel mega32
microcontroller, when the motion detector is activate and detect object send signal to the
microcontroller, to LED, buzzer, phone dialing ,LCD which is used to display which
sensor is activate, visonic phone dialer to dials the desired number and then telling them
the prerecorded message.

And in the last time of this semester a small testing is done to improved the
system. This testing about using an internet application to check the status of the inputs

(motion sensor and smoke detector) and also the outputs by xport server web page.

3.6 Summary

This chapter contained the main objectives and requirements in the project, and
showed the general block diagram of the project and explain each sub block diagram, and

it represented the available design options. Finally it explained how the does system

work.
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through keypad. After that the user can enabling the system through keypad, after the

system is enabled the green led is turn on. Also the user can make disable the system by
entering password via keypad.

In this project used smoke detector, if the smoke detector goes to wrong, this
detector send signal to Atmel mega32, then the Atmel mega32 send signal, to activated

water pump, LED, buzzer to get alarm sound, visonic phone dialing to activate the

automatic dialing with the owner, and turn off the electricity.

This project used motion detector also. Which Connected to the Atmel mega32
microcontroller, when the motion detector is activate and detect object send signal to the
microcontroller, to LED, buzzer, phone dialing ,LCD which is used to display which
sensor is activate, visonic phone dialer to dials the desired number and then telling them

the prerecorded message.

And in the last time of this semester a small testing is done to improved the
system. This testing about using an internet application to check the status of the inputs

(motion sensor and smoke detector) and also the outputs by xport server web page.

3.6 Summary

This chapter contained the main objectives and requirements in the project, and
showed the general block diagram of the project and explain each sub block diagram, and
it represented the available design options. Finally it explained how the does system

work.
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Chapter four
Detailed Technical Project Design

4.1 Overview

This chapter will shows the details structure of the system circuit. It describes each
system part circuit independently, Atmel32 microcontroller, sensors, camera and other

component, also provides the full schematic view to this project for each subsystem in it

and the complete system.

4.2 Schematic Design

This chapter illustrates a detailed schematic design for the major components that

make up this project as well as the interfacing schematic design for this entire component

together.

The components are:

Atmel mega32 Microcontroller.
Motion sensor.

Smoke sensor.

XPort embedded web server.
Visonic 2- channel speech dialer DL-125CA.

Sl SRS R
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42.1 AVR Atmel Mega32 Microcontroller,

Atmel M i i
: ega32 is the main part of the system; it should receive the value of
environment parameters and send the right decision to the right actuator. Figure 4-1

shows the microcontroller with oscillating circuit and power on reset circuit.

vee
T
U1
1 40
2 80— PBO PAQ [0
RN1 o—z pay PA1 O
C—3 PB2 PA2 350
O—— PB3 PA3 350
O—g-1 PB4 PA4 520
00— PB5S PA5 [3a—C
1 O—g-| PB6 PA6 [33—=
| e PAT 35O
70| RESET  AREF 370
06— vee GND 535
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77| PORTD2  PC3 [5,—C
D—g]PORTD3  PC2 530
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O0—p{ PORTDS  PCO [55—0
0—=H PORTD6 PORTD7 [~=—0

Figure 4.1 Microcontroller with oscillator

4.2.2  Sensing Circuits:

Sensing circuits are designed to realize the environment parameters; these

parameters are measured in order to guide the microcontroller to response in a right

manner. Sensor used in this project temperature sensor, motion sensor and smoke
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sensor. Each sensor has a distinct ¢
1stinct circuit used t :
0 get th i
B ) g e desired and functional

4.2.2.A Motion Sensor Circuit

The IR motion sensor is used to sensing feature on most security system is a
passive system that detects infrared energy. In our project the IR motion sensor
send the infrared signal to detect human being, so the IR sensor should be sensitive
to the temperature of the human body. The IR motion sensor contains three pin the
first pin to power supply VCC, the second pin is Vout , when it detect human
motion send voltage to regulator then to Atmel mega 32 to activate LED, buzzer,

and phone line, and update the status of sensor on the web bage.

U1 __I:

o—1 pBo PAQ a0 = u9 |
O—%— PB1 PA1 [—3g En [
o—3 gg2 PA2 ?D 4 5 OuUT2 GND =
o—2 PBi Sﬁi - ouT IN ouT1 \ele
o—2S1 pas PAS |20 1
771 [l a3 5 REGULATOR MOTION SENSOR
o—2{ pp7 PA7 g a \Yelo]
0—2- RESET AREF —a
D—-—'-o—1 vCcC GND 3
O—5 GND VCC [29 ] ov
F £ XTAL2 PC7 552 =
Y4 2| XTAL1 PC6 [57 O >
] O—z{ PORTDO  PC5 (51 5v
T__49MHZ  B—5—] PORTD! PC4 52 VGG
‘ O— =1 PORTD2 PC3 [oa 2
O— g PORTD3 PC2 [53~ 2
O— PORTD4 PC1 553
O— PORTD5 pco 22—
o—221 pORTDE PORTD? 210

Figure 4.2 motion sensor circuit

48




4.2.2.B Smoke Detector

The some detector is
one
of the most popular alarm sensors used nowadays for fire

alerting at kitchens, hotels .
. » and hospitals. We choose this sensor b iti
and deal with, and available on demand s im0 uss

This detect i :
. or consists of four , one is connected to the power supply (21V), the
second edge is co ’
¥ g - n:IeCcted to the ground, and the other two edge is connected to the coil of
e relay , and the
(NORMALLY CLOSED ) line of the relay is connected to the

Or
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Figure 4.3 Smoke sensor circuits
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4.3 Visonic 2- channel Speech dialer DL-125CA

The DL-125C is an programmable speech dialer with two alarm inputs. It is

designed for verbal reporting of two S€parate events, one event per input. Each event can
be reported to 4 different remote telephones, or both events can be reported to the same 4

telephones. The telephone numbers of the called parties may be frequently reprogrammed
by the user.

A communication session with the first / second group of telephones is initiated by

triggering alarm inputs Z-1/ Z-2, or by pressing AL-1 / AL-2 on the front panel,
respectively.

It has 7 pin

pin (1,2) are connected to telephone line.
pin 3 is connected to high voltage.

pin 4 is connected to ground.

pin5 is connected to portal

pin6 is connected to porta 6.

iR

pin7 is connected to ground.
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Figure 4.4 Visonic speech dialer DL-125CA

4.4 XPort Embedded Web Server

Simple

A R

description of logical structure:

The sensors connect to the Atmega32 A/D converter (PORTA PINs 1 and 2).
The Output connect to the Atmega32 A/D converter (PORTA PINs 4,5 and 7).
Read Sensors and output every 400ms.

The results are then sent out through the RS232 serial connection.

The serial connection goes to the Xport, which converts serial communication to

TCP/IP packets.

Then we can connect to the Xport through a java applet that it hosts on 1ts website.

The applet receives the serial information as if the Xport were not there, and then

interprets it and places it onto a GUL
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Hardware description:

has o
Xport has one serial port and three configurable I/0Q pins. It operates on 3.3 volts, DC,
not 5V. To use it with ATmega32 that have TTL seria] capability

we need some circuit
o convert from 5V t0 3.3V. as in the circuit below ry

D7

N_ 3

%)

INS2268 $

ci
[ 1
R1
220k
SZ\, D1
& LED
SR232 g £0 peser
o1 .
s ort
o ]
: |
5 o | R3
| o d R2 10k
c e
1K
SIL-100-10
D2 D4 s D5 D6
1NS2258 1NS2268 1NS226B 1NS2268

1
U

Figure 4.5 general schematic XPort server

For that we didn't find a regulator to convert 5V to 3.3V at the market, so we used

LM317 regulator with small circuit see below.
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Figure 4.6 LM317 regulator

Then we use MAX232 chip, to connect the Xport to atmega32 through RS-232
serial port as well. We connect the lines "to microcontroller TX" and "to microcontroller
RX" in the schematic to the TX and RX pins of MAX232, and then connected to the
serial connector ("TXD" goes to pin 5 of RS232 ,"RXD" goes to pin 6). Then connect the
ground of the serial connector (pin 1) to ground, and you're all set. See the schematic

below. Connecting this way is how to configure the Xport serially.
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Figure 4.7 Xport with Atmega32 circuit

At this chapter the hardware system design was discussed and presented. First it
showed the main part of the system the microcontroller , then the sensing circuit (smoke

and motion ) , Visonic 2- channel speech dialer DL-125CA and finally, XPort
Embedded Web Server.
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Chapter Five
Software System Design

This chapter describes the general and detaileq program flowcharts which
| | were
designed to program the microcontroller of the System.  The overall software is

programmed using C language. The CodeVisioAVR software is used.

5.1 PonyProg2000:

Being that Atmel microcontroller has the ability to be programmed more than
one time, so there must be an interface circuit between Atmel and PC (personal
computer) so we can read from and write to it (programming). Also the PC show have
software which can program Atmel mega32 through it and that software is
PonyProg2000 is free download software used to operate along with the

corresponding programimer.

The PonyProg2000support multiple series from the micro chip Atmel ( for 16
pin and 40 pin_, there are many devices that are compatible with PonyProg2000, this
PonyProg2000 programmer downloads the hex file that represents the program we

want to download it on the microcontroller.

PonyProg2000 is very easy o deal with, and use through its friendly UL (user

interface). Before that the software should be download to the PC, then the

k
programmer circuits is connected to the PC through USB port, audiihenive can WOt

easy with programmer.
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dios

mpiler is 32 bit application, runs under Windows 95. 98
se Integrated Development Environment and C Compiler

n and keywords highlighting, Supported data types: bit,
at.

ons for:
e EEPROM & FLASH memory areas
1ceess to registers

/1 support

‘sion advantages:
‘o insert assembler code directly in the C source file.
‘ent use of RAM: Constant character strings are stored only in FLASH
s and aren't copied to RAM, like in other compilers for the AVR
ce level debugging

Using coder vision avr studio help us writing code and testing it to make the
-t works in a proper way. After building the program (executing the build
smand in the cod vision avr studio so it compiles the code0 we write for the
vstem. It automaﬁ\cally creates hex file having the same name of the project which

ncludes the hex translated code of the C code.
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5.2 Code Vision AVR Studio:

2 >

N e Eeinasine e d Development Environment and C Compiler

editor with auto indentation and keywords highlighting. Supported data types: bi
char, int, short, long, float. Lo,

AVR specific extensions for:
- Accessing the EEPROM & FLASH Memory areas
- Bit level access to registers

- Interrupt support

Other Code Vision advantages:

- Possibility to insert assembler code directly in the C source file.

- Very efficient use of RAM: Constant character strings are stored only in FLASH
memory and aren't copied to RAM, like in other compilers for the AVR
C Source level debugging

Using coder vision avr studio help us writing code and testing it to make the

project works in a proper way. After building the program (executing the build

command in the cod vision avr studio so it compiles the code0 we write for the

system. It automaﬁ;:ally creates hex file having the same name of the project which

includes the hex translated code of the C code.
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5,3 main program flowchart

is section th
In this section the general program of the ATMega microcontroller is explained

Scan key pad

v

Display on LCD

System enable

Motion sensor

.

Smoke sensor

|

Figure 5.1 General flowchart of the system.

The previous flowchart describes how the microcontroller follows a specific
i indicates that the
sequence in order to match the desired results. This sequence indica

sing the build in libraries in the

Program initializes the microcontroller ports U

CodeVision AVR software.
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v
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v
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to tun off the

“SYSTEM

5.2 Smoke sensor flowchart
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The previous figure shows how this part of the system works. First smoke
getector should be ensbled and then enable the o

o Stem 10 accept the signal from the
smoke we it activated. If there is 3 fire,

= 2 S =< 3 &
signs! SIgn2 IS TEnsiEmed rom the detector 1o the microcontroller 1o activats the lad

-
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152 TOHOW . e SIS POl COCGK I0T 1¢ SIoKe subrouiime from of

task keypad():
task lcd():
task led();
task call(};

task buzz();

5.5 Motion sensor flowchart

Another sensor is used to detect any move from the house which is motion
0
arm then enable the
sensor. When enabling the motion sensor, buzzer . callcalal]mg the owner. Also
system, as smoke sensor the led and buzzer is et the-n ed that is monitoring
R . lication 1S US
| : lication. Simple app
trying to apply an internet 2pp by the webpage.
the status of the motion Sensor and the outputs any where the owner by
o
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NO

Motlon

System
enabled

YES

NO

enabled

NO

YES

Turn on the status
led

YES

Flashing the red led

check the
status of
buzzerIs
enabled

YES

Turn on the buzzer

NO

v

The buzzer still off

i

vy

Call the user phone

5 3 Motion sensor flowchart.
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win de presents the
The following co Pseudo code for the moti
tion subroutine from
of the

gﬂﬂm

main()
{
initialize();
while (1)
{
task keypad() ;
task lcd();
task led();
task call();
task buzz();

5.6 Buzzer flowchart
The buzzer which uses to alarm that there is a dangerous status in the house. From the

system itself the user can enable or disable buzzer before enabling the system. When

any of the sensors is activated the buzzes goes on.

63




Buzzer enabled

no

System
enabled

Buzzer goes on

Buzzer still off

yes

5.4 Buzzer flowchart.
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57 Xport flow chart

For transmitting from the microcontroller, We use the
MotionError, SmokeError, in Transmit area we send senso
o b

hese values are sent in their C string equivalent.
es :

following format.

Is and output informations

The Atmega32 code starts by setting everything up in the initialize function,
hich sets Port A Pins 1 and 2 (for sensors data) In addition, it sets up the serial
whic

unication, timing, and A/D converter. The timings for the program set an
commy :

interrupt to happen every 1ms to decre_ment counter.
in ;

The counter is how often we transmit current sensors statuses and output statuses.
e co

tly it 1s set to transmit every 3000ms, it is reasonable for updates to only
Currently Ty :
pen every 3 seconds, for typically sensors statuses will not change that often
hap >
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Read input and out
put data on the
porta

- Print into the buffer

l

Set data on serial

!

Wait for 350
secound

!

Clear buffer

5.5 xport flow chart

58 Summary

in program of the
This chapter explained exactly the sequence of the m = ptedgfby its flowchart and
ATMega32 microcontroller; also each subroutine was illustra

Pseudo code.
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Chapter Six
Sy Stem Tesﬁn g

This chapter demonstrat;
es how
the system was tested
ed. Each
subsystem i
18 tested

mdepeﬂde“ﬂ)’- Software and hard
ware of the system jg included
ed in the sam
€ subsections

sally complete system testing is presented

(1 Atmel mega 32 testing

Atmel Mega32 micro
co .
e ntroller  with the oscillating circuit was bui
g needs the use of the programmer in ord uild as shown in
G order to download the
test

eg

function.

Figure 6.1 Atmel mega 32 testing

used through working in this project. The

Two mi
0 microcontroller programmers are
arallel cable pbut it did not work well

frt
ne was buildi
building by the project work team with p
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pr g 5
. 71SB port and continue with it t

0 Keypad and LCD

CD is used in this proj :
- 3 project to display the menu that represent the i
ser and the keypad is used to navigate through this menu and e interface for the
i i . 80 to enteri
| psword. Testing this part of the system is done by pressing on the k e‘:‘g e
5 ey and noti
dict on the LCD through the enabling process and to change the current m nolt,we -
enu on LCD.

Figure 6.2 LCD testing
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Figure 6.3 LCD with keypad testing
(3 Buzzer testing

Alarm circuit of this project contains a simple buzzer which tested alone by
ging it 5 volts as power in VCC edge and connect the other on ground. In this system,
Wtestit transistor is applied to its circuit that connected to microcontroller then activate
tte buzzer enable submenu from the main menu on the LCD and then activate smoke

tetector or the motion sensor to do it alarming.

Figure 6.4 Buzzer testing
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smoke detector testing
1

smoke detector circuit as show in figyre, This circyit
m

contains 3 smoke detector has
and a relay also used. The smoke detector is tes
es,
pur €08

ted by Connected it to high
+12 v) and with ground (Ov), the other two edge is connected to the relay coil to
voltage(trouer When there is a fire the detector sense the g
gierocon :

moke and turning on the led
4build in the smoke and display § on LCD.
i

Figure 6.5 Smoke detector testing
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lotion detector testing
5

Motion detector circuit using the IR motion detector witp four edges, ang regulator

the first edge of motion

i< connected to ground (0 V) and the second edge conpe
pector 3

cted to the high voltage
d the others, one of them is connected to the ground and the other to the input of
) o

edges. The motion detector is tested by Connecting
wﬁhmree

g

:Zulator When the motion detect any moving the led will light

the build in led on, giving
t and appears M on LCD else it stay off and giving o volt.
Syolt an

Figure 6.6 Motion Sensor testing

' Visonic calling alarm testing

means to entering the

ing it
ammed. Programming g qumbers for both
First thig device is needed to be progr 0

t
er zone up
of the oth

Ninberg that user want for each zone separ: ately
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girst fourth numbers for zone

divided to three parts, the comlm:xd ;thers g o ding the message which is

. T Zonel and zone2 | and the other two massages one

B e sone s ¢ - : SSage must be recorded according to the action that
SRl i pendently by connecting the power line to (12 Va;

fine two to ground, b i i
ki y makm‘g a short circuit between zone one and ground will calli
at was specified. The same for the second zone B

In this project it was test
i ed by connected the zones for tow pins of PORTA when the
g vated zone one will turn on and calling the numbers to tell that th
is a in the house. Simi i i
use. Similar for the motion sensor but telling that there is some one

moving in the house.

-
o
-—
-
"
-—
-

6.7 Visonic calling alarm testing

Ty
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6.8 Other components

The other ¢
e ‘omponents of the system such as green status led and the red led which
splay : activation of the sensors is connected as shown in schematic figure of the
system is tested by enable the system and the activation of the sensors. These leds are

(:,onnected .to microcontroller and accepting the signal. If the system enabled the green led
light also if any sensor activated the red led light.

Figure 6.8 Leds Tests
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Chapter Seven

Conclusion & Future Work

7.1 preface

This chapter describes and gives a complete look over the entire project from the
beginning: produced problems faced the implementation, so those who will upgrade and

develop this idea can avoid these problems. It also provides ‘suggestions that could be
useful for developing the idea in future.

7.2 Conclusion:

Three main goals were considered during the developments “ Smart house” : creat
integrated system that would monitor the home continuously. Design the system so that
affordable and easy enough for the average home owner to build, and enable the system
to not only detect problems in the home, but also to correct these problem when wver

possible, each of these goal was met during the system design and construction process.

A few different design considerations evaluated, while keeping in mind that the

system was supposed to be ado-it yourself project that could be easily recreated. For this

reason relay logic was chosen because of the availability of relays, and their ease of use.

Aside from the affordability the ¢ smart house” also offers the advantage being
rsonnel, valuable time is lost in

ility damage from firing.




7.3 problems:

The problems we faced durin thi
g tus year have two ph
: ases h
problems and the sections below illustrate them e o

7.3.1 Hardware Problems:

® The first and the most difficult problem was the waiting the components
(atmel mega 32. and xport embedded web server) to be available. This late

extended from last month of the first semester to the second month on the

second semester.

o After atmel mega 32 crash, we wait for another one for at least three

weeks, and then we worked together and built our own programmer.

e Also one of the problems, connecting wrong wires in the wrong places,
such as swapping the high and low voltage to the circuit, or provides high
| voltage to the circuits, or providing high voltage or current that the circuit

cannot work with it and in some times damaged the components.

7.3.2 Software Problems:

o Since that each atmel microcontroller should have programmer SO that

atmel could be programmed, there was only on atmel programmer for 3

graduation groups-
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® The unavailabilj i :
bility of this device caused a great latency in microcontroller

programming which was the most i

: mportant operation in system testin
and implementation, :

Pro i
gramming atmel mega 32 at first was difficult not in using C_

ro i
programming language but because of the consideration, that we must

study  to  configure  atme] mega 32 to work correctly.

7.4 future work & déveloping suggestions:

The “smart house “ is a fully functional and reliable system. But then are afew
improvement and additions that can be made to it. First make control over the internet,
secondly, printed circuit in boards could be used for the central unit, which would
increase the cost, but would take up less space and allow the central unit to fit into a
smaller enclosure, lastly , in the future the sensors could be connected to the system

wiressly.
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Appendix B
The Code

v' The System Code




—

Fedkede ek e
/ the system code Feedkddedtiek |

#include <mega32.h> ,
#include <stdio.h>
#include <stdlib.h>
#include <delay.h>

/[timeout values for each task
#define t1 100

#define t2 120 Iltask_keypad
#define t3 250 /ltask_led
#define t4 200  //task_call

#define t5200  //task led

- #define t6 1 /ltask_buzz
//LCD
#define LCDwidth 16 //characters
#asm : .
equ__lcd port=0x15
#endasm :

#include <lcd.h> //LCD driver routines

/[functions

void initialize(void);

_ void task_keypad(void);
void getKey(void);

char mapKey(int myNum);
void task_led(void);

void task Icd(void);

void task_call(void);

void task_buzz(void);

IIvariables :
unsigned char timel, time2, time3, time4, timeS5, time6; .
signed char securityEnabled, motionEnabled, smol.ceEnabled,
char tempError, motionError, smokeError, magneticError;
char callEnabled, buzzEnabled;

char securityCode[4];

char tempCode[4];

char ade_ch, currMenu, currKey, numDigEntered;

char buzzFreq;

/lkeypad
char butnum, key, prvbutnum;
char led_buffer[5]; // LCD display buffer




flash unsigned char keytbl[16]=

e

{Oxee, 0xd
0xe7, 0xd7, 0xb7, 0x77}; % Oxbe, OxTe, Oxed, 0xdd, 0xbd, 0x7d, Oxeb, Oxdl, Oxbb, 0x7h

int i
int buzzCounter;
int currMotion;

SR A R A R e LT

if (time6>0) {--time6; buzzCounter ++; if(buzzCounter = 8000) buzzCounter = 0;}

//timer 0 compare ISR
interrupt [TIMO_COMP] void timer0_compare(void)
{
/[Executed every 0.001 second
if (time1>0) --timel;
if (time2>0) --time2;
if (time3>0) --time3;
if (time4>0) --time4;
if (time5>0) --time5;
}

//**********************************************************

//ADC input ISR

interrupt [ADC_INT] void adc_isr(void)
{ .

unsigned‘ int adc_data;
adc_data= ADCW;

if(adc_ch = 0xC1) //motion sensor
{

currMotion = adc_data;

if(motionEnabled = 1)

if(adc_data > 5)
motionError = 1;
else :

}

else
motionError = 0;
ADMUX = 0xC2;
) :
if(adc_ch = 0xC2) //smoke detector

motionError = 0 | motionError;

if(smokeEnabled = 1)
{
if(adc_data > 10)
smokeError = 1;

else
smokeError = 0 | smokeError;




}

else
smokeError = 0;
ADMUX = 0xCl;
ADMUX = ADMUX | 0x40; . .

}
adc_ch = ADMUX;
ADCSRA = ADCSRA | 0x40;

}

//*********************************************** 3

/lupdate LCD screen
void task_lcd(void)

time5 = t5;
if(securityEnabled == 1)

iffmotionError = 1|| smokeError = 1)

{
led clear();
lcd_gotoxy(0,0);
lcd_putsf(" WARNING! ")
led_gotoxy(0,1);
if(motionError == 1) //motion error

lcd_gotoxy(2,1);
led_putsf("M");

if(smokeError = 1) //smoke error .

lcd_gotoxy(4,1);
lcd putsf("S");

}

led_gotoxy(8,1);
Icd_putsf("CODE");

for(i=0; i<numDigEntered; i++)
{

led_gotoxy(12+i, 1);
led_putsf("*");

return;
}

led_gotoxy(0,0);
led_putsf("-System Enabled-");
led_gotoxy(0,1);
led_putsf("Enter code:  ");

for(i=0; i<numDigEntered; i++)
{
led_gotoxy(11+i, 1);
led_putsf("*);

return;

}




if(securityEnabled = -1)
{ ;

led_clear();

led_gotoxy(0,0); .
led_putsf("-Enter New Code-");
for(i=0; i<numDigEntered; i++)

{
led_gotoxy(5+i, 1);
led _plltSf("*");

return;

}

if(securityEnabled = 0)

{
Ied_gotoxy(0,0);
lcd_putsf("System Unlocked!");

led_gotoxy(0,1); )
if(currMenu == 0) J

{ led_putsf("UP & DOWN to NAV");
if(currtMenu = 1) .

led putsf("1.Enable System "); |
i}f(cu:rMenu =2) .

led putsf("2.(");
led_gotoxy(3,1); :
if(motionEnabled = 1)
led_putsf("*");
else
led_putsf(" ");
lcd_gotoxy(4,1);
led putsf(")Mot. Sensor");
}
if(currMenu == 3)
{
led_putsf("3.(");
led_gotoxy(3,1); _
if(smokeEnabled = 1)
led putsf("*");
else
led_putsf(" ");
led_gotoxy(4,1);
led_putsf(")Smk. Sensor");

} .
if(currMenu = 4)
{
led_putsf("4.(");
led_gotoxy(3,1);
if(callEnabled = 1)
led_putsf("*");
else
led putsf(" ");




lcd_gotoxy(4,1); '
led_putsf(")call Alarm");

if{currMenu == 5)
{
ICd__p‘ItSf("s-(");
led_gotoxy(3,1);
if(buzzEnabled = 1)
lcd_putsf("*");
else
Icd_putsf(" ");
led_gotoxy(4,1);
lcd_putsf(")Buzz Alarm ");

i}f(currMenu =—6)

lcd_putsf("6.New Pswd: "),
for(i=0; i<numDigEntered; i++)

led gotoxy(11+i, 1);
lcd—putsf(ﬂ*");

}
if(currMenu = 7)

led_putsf("A.Buzz Freq: ");
sprintf(lcd_buffer,"%1i",buzzFreq);
led_gotoxy(13,1);
Icd_puts(lcd_buffer);

}
}

//***********************************************

/Ned status and etc.
void task_led(void)
{ -

time3 = t3;
if(securityEnabled = 1)
{

PORTA4=1; /lgreen led
if( motionError = 1|| smokeError = 1)
PORTA.5=!PORTA.5; //redled
else
PORTA.5 = 0;

else
PORTA =PORTA & 0xcF;

Aok kdkR Rk
T T m—— L L L b

llcalling
}'oid task_call(void)

if( smokeError = 1)
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if(securityEnabled == 1 && callEnableq —
PORTA.0=0; )

if{ motionError = 1)

if(securityEnabled = 1 && callEnableq — 1)
PORTA.6=0;
}

}

[k R ko ok ok ok ok ok o
//buzz alarm
void task_buzz(void)

{
//buzzFreq 1~9

{lexecute every 0.5 mSec : N
time6 = 10-buzzFreq;

if(butoum != 0)
PORTA.7 = [PORTA.7;
return; ‘
}
if(tempError = 1 || motionError = 1
|| smokeError = 1|| magneticError = 1)
if(securityEnabled = 1 && buzzEnabled = 1)

PORTA.7 = TPORTA.7;

 else
PORI‘A.7 =0;
}
else
PORTA.7 =0;

}

//***********************************************

/lkeypad and take action
\{/oid task . keypad(void)

time2 = t2;
if(securityEnabled = 1)
{

getKey();

if(butnum != 0)

{

if(mapKey(butnum) = 'S')
{

if(numDigEntered > 0)
numDigEntered--;
else




e

returs
)

else

- tempCode[numDigEntered]
numDigEntered++;

}
i}f(numDigEntered =4)

= mapKey(butnum);

if(tempCode[0] = securityCode[0] && tempCode[1] —

?& tempCode[2] = securityCode[2] &4 tempCodel[3] il

== securityCode[3])

securityEnabled = 0; -
motionError = 0;
smokeError = 0;
currtMenu = 0;
PORTA.0=1;
PORTA.6 =1;

}
numDigEntered = 0;
}

return;
if(securityEnabled == -1) //new pswd enter mode

getKey();
if(butnum 1= 0)

{ .
if(mapKey(butnum) == 'S")
{

if(numDigEntered > 0)
numDigEntered--;
else
return;
}

else

{
securityCode[numDigEntered] = mapKey(butnum); _

numDigEntered++;
}

}
if(numDigEntered = 4)
{

securityEnabled = 0;
currMenu = 0;
numDigEntered = 0;

return;
) .
ifsecurityEnabled = 0)
{

if{currMenu = 0)

getKey();
currKey = mapKey(butnum);




if(cunrKey == 'U")
cumMenu=7; *

if(currKey = D")
currtMenu = 1;
return;

" if{currMenu = 1)

getKey(;
curtKey = mapKey(butnum);
if(cunKey =="E')

securityEnabled = 1;
motionError = 0;
smokeError = 0;

}
if(currKey == "U")
currtMenu = 7;

if(currKey = 'D")
currtMenu = 2;
return;

if(currMenu == 2)

getKey();

currKey = mapKey(butnum);
if(currKey ="E')

{

if(motionEnabled == 0)
motionEnabled = 1;
else
motionEnabled = 0;

}

if(currKey = "U")
currtMenu = 1;

if(currKey = 'D')

currMenu = 3;
return;
} .
if(currtMenu = 3)
{
getKey();

currKey = mapKey(butnum);
if(curKey = 'E')
( .

if(smokeEnabled = 0)
smokeEnabled = 1;
else :
smokeEnabled = 0;
}

if(currKey == "U")
currMenu = 2;
if(currKey == 'D")
currMenu = 4;
return;




iffcurrtMenu == 4)

getKey();
currKey = mapKey(butnum);
if{currKey = 'E")

{
if(callEnabled = 0)
. callEnabled =1,
else
- callEnabled = 0;

} :

if(curKey = "U")
currMenu = 3;

if(currKey = 'D")
currtMenu = 5;

return;
}
if(currMenu == 5)
{ = @
. getKey(;
curtKey = mapKey(butnum);
if(currKey == 'E')

if(buzzEnabled == 0)
- buzzEnabled = 1;
else g
buzzEnabled = 0;

}
if(currKey = U")
currtMenu = 4;

if(currKey = D)
currMenu = 6;
return;
}
if(currMenu = 6)
{
getKey(;

curtKey = mapKey(butnum);
if(currKey = 'E')
{

securityEnabled = -1;

e
if(currKey = "U’)
currtMenu = 5;
if(currKey ="D")
currMenu = 7;
return;
}

iflcurrtMenu = 7)

getKey();

currKey = mapKey(butnum);
if(currKey == "*)

{

if(buzzFreq > 1)
buzzFreq--;




}
if(currKey = '#")

{
if(buzzFreq < 9)
" buzzFreq+;
}
if(currKey = "U")
currtMenu = 6;
if(currKey ="D")
currMenu = 1;
return;

}
}

//***********************************************

{ldecode button pressed
void getKey(void)
{

//get lower nibble
DDRD = 0x0f;
PORTD = 0x{0;
delay _us(5);

key =PIND;

//get uppwer nibble
DDRD = 0x10;
PORTD = 0x0f;
delay_us(5);

key =key | PIND;

//find matching keycode in keytbl
if (key = 0xff) //so we got something!
{

for (butnum=0; butnum<16; butnum-++)
if(keytbl[butnum] = key)
break;
if(butnum = 16)
butnum = 0;
else
butnum-++; //adjust by one to make range 1-16
}

else
butnum = 0;

//button debounce scheme
//if a button is still pressed
if(prvbutnum != 0 && butnum !=0)

butnum = 0;

Teturn;
}
/lif a button just pressed
if(prvbutnum == 0 && butnum !=0)




prvbutnum = butnum;
return;

J/if a button just released
if(prvbutnum != 0 && butnum = 0)
Tao

prvbutnum = 0;
return;

o

}
char mapKey(int myNum)

switch(myNum)

case 1:
return '1';
case 2:
return '2';
case 3:
return '3';
case 4:
return 'U";
case 5:
return '4';
case 6:
return '5';
case 7:
return '6';
" case 8:
return D';
case 9:
return '7';
case 10:
return '8';
case 11:
return '9";
case 12:
return 'S";
case 13:
.retum !*l;
case 14:
retum IOI;
case 15:
retum I#l;
case 16:
. return 'E';
default;
retum Iol;
}

}




e

//***#******f********************
/[Usual initialization stuff ;
void initialize(void)

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

{ //[PORTA: 1-2 input, 0,4-7 output;
DDRA = 0x70;
PORTA=PORTA | 0x40;
/[PORTC: LCD
//[PORTD: keypad
DDRD = 0xff;

PORTC =0;

//set up timer O

TIMSK = 0x02;

OCRO = 125;

TCCR0=0b00001011; //prescaler 64, clear on match

//init the task timers
timel =t1;
time2 = t2;
time3 = t3;
time4 = t4;
time5 = t5;

//init ADC

ADMUX = 0;

ADMUX = ADMUX | 0xC0;

adc ch=0;

ADCSRA = 0xCF; //ADC on, /128, interrupt unmasked, and started

//init lcd
led_init(LCDwidth); //initialize the display
led_clear(); /[clear the display

//init variables

securityEnabled = 0;
motionEnabled = 1;
smokeEnabled = 1;
motionError = 0;
smokeError = 0;
¢allEnabled = 1;
buzzEnabled = 1;
buzzFreq =7,
for(i=0; i<4; i++)
securityCode[i] = i+0x31;
currMenu = 0;

/lerank up the ISRs
#asm("sei")

}

void main(void)




initialize();

while(1)
if(time2 == 0)
ilﬁtimﬁ =)
if(time4 == 0)
if(timeS == 0)
if(time6 == 0)

}

task_keypa&();

task_led();
task_cali();
task _lcd();
task _buzz();




Appendix C

Data Sheets

v' TF Smoke & Heat Detector.
v’ Atmega 32 Data Sheet.

v' Visonic Programmable 2- Channel Speech Dialer.

v Keypad Data Sheet.
v 16x2 Character LCD.
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INSTALLATION INSTRI

Description

The TF base is a common base for Ionisation (TF[ :
B ito @ 65° C Heat Do (TIS‘H-;23($O)’ Optical (TFO-440) smoke detector and

professional smoke and Heat detectors are applicable at bzlt);r}?‘;irggar?c? A112-28V DC supply. These
arm systems,

Ipstallation Instructions

[ Before wiring the smoke detector, verify the wiring forrer
T T A TR R ) ) / te ]
‘0 When using & non-FasyLoader panel verify compfﬁsifi?ymals o

Step One: Mounting
Remove the smoke base cover by j
between the clips and bf.:lse case to free the clips. Remove the base, attach to ceiling with
* two screws, enter the wires via the central round hole. Install one smoke per 20 MS at 3

meters ceiling high. Heat detectors install at one to two
L £ ar meters from the heat
according to the installation design and engineer. 3

. Step Two: Wiring

The detecto; dri\{es -V (negative voltage) during alarm at the tag marked as LAMP, the )

is the negative side. DC supply connects to LINE IN, the DC OUT is not used (connects |
the DC supply to next detector). |

Reset Relay (or switch)
Relay Madule like AV-01 or Switch mode, should be Normaly Close (N.C.)
For reset cut power for Smoke during 2 Sec's

Av-Gad Systems Panels Reset Switch or Relay Module
J_———-——_'—_ v -V at alarm
\\ N.C. = /__\ /
. [LAMP ;
EOL resistor 2.2K - pi \
e M

S : TFB 110 :
NaVa aavaavan|
N ZAY %|SZASwj R waRy S ZARY)|

RY V

—_— —_—
—_— —_

To Zone Input )
) {\
+12V/ _\V via the Reset Switch /

t! Connect EOL Resistor at last smoke

an, MSMKBSBNW Do No

. i - els
Riloumen (=N TE base smoke wiring to Av-Gad pan




—

Connect the EOL (end of line) resj
. stor (2.2K-
to connect no more than five detectors t(o ezaI:::hOQSW) # the last detector. I o
* For RESET the smoke use a 12V relay (lik Vot |
Add relay coil surge protection. :

=12V from the alarm panel '
; eset the smoke interfaced to

rest the LED (to off).

Step Three: Control Panel Setting
Refer to the control panel manual:
Program the zone/s as N.O. and Fire type.
Program the SLO output to be a Smoke Reset output.
When alarm is ON, the smoke will sink -V at AMP tag, this -V will trig zone to alarm.

To reset the detector apply -V to the AV-01 relay coil. Resetting with Av-Gad panels: Hold-
down key ‘9’ at keypad.

When the AV-2008ELT is used, Tamper alarm is available when the smoke head is
removed.

Step Four: Testing
Verify that the wiring is correctly wired, attach the base cover by aligning the three clips,
note there is one wider clip, when 3 clips meet push to insert. Rotate and insert the
detector head, power-up the control panel; the zone status should be clear, use Smoke
Tester Spray to test each connected detector.
Make sure all smokes are operative and after alarm test, the smoke LED is turned on. Test
the reset by holding-down key ‘9’, or the manual reset switch if so used, the LEDs should

go off and zone cleared, reset the panel alarm by entering the user code.
Safety: Clean and test the smoke frequently. Never open or paint 'the head unit.

It’s recommended to send the smokes to approved cleaning laboratory every two years or
earlier if installation is at dusty site. Do not try to open or clean the unit by yourself.

g i i ic & Heat Smoke Specifications
EB-IIO base and Tonizatlo? optl Activity (TFH220): Semi Conductor

Operati e 4 o [ DC Input: 12 to 28V DC Iy - -

e L0 i, (T 0 TtV
o - - . Activi :

| Wiring: Screw Wire Terminals | DC current on alarm: 100 mA 0k

Color: Off White Alarm type: Red EIED igh Size? 120 x 40 m”’m :

EMI and RFI Filter: Varistor__| Area cover: 20 m” at 3m hig '

® All rights reserved to Av-Gad Systems Ltd, April 2007

[AV-GAD Systems Ltd. Panarama Hause

" 84, Ben-Zvi Road Tel Aviv 68 104, Israel
P0.8.49 080, Tel Aviv 6 490, Israel
Tel: 972-3-681 67 67, Fax: 972-3-683 55 05




F gatures L AVR®
performance, Low-power 8:bit
\ :Lgv:r?:ed RISC Architecture flez=contoller
" 431 Powerful Instructions — Most Single-clo
_ 32 x 8 General Purpose Working Registers
_ Fully Static Operation
~Upto16 MIPS Throughput at 16 MHz
_ On-chip 2-cycle Multiplier
» High Endurance Non-volatile Memory segments
- 32K Bytes of In-System Self-programmable F
_ 4024 Bytes EEPROM
- 2K Byte Internal SRAM :
— Write/Erase Cycles: 10,000 Flash/100,000 EEPROWM
- Data retention: 20 years at 85°C/100 years at 25°C(")
- Optional Boot Code Section with Independent Lock Bits
In-System Programming by On-chip Boot Program
True Read-While-Write Operation
- Programming Lock for Software Security
+ JTAG (IEEE std. 1149.1. Compliant) Interface .
- Boundary-scan Capabilities According to the JTAG Standard
- Extensive On-chip Debug Support
~ Programming of Flash, EEPROM, Fuses, and Lock Bits through the JTAG Interface
+ Peripheral Features : :
- Two 8-bit Timer/Counters with Separate Prescalers and Compare Modes
- One 16-bit Timer/Counter with Separate Prescaler, Compare Mode, and Capture
Mode
- Real Time Counter with Separate Oscillator
- Four PWM Channels '
- 8-channel, 10-bit ADC
8 Single-ended Channels .
7 Differential Channels in TQFP Package Only
2 Differential Channels with Programmable Gain at 1x, 10x, or 200x
- Byte-oriented Two-wire Serial Interface
- Programmable Serial USART
= Master/Slave SPI Serial Interface
- Programmable Watchdog Timer with Separate On-chip Oscillator
~ On-chip Analog Comparator ;
* Special Microcontroller Features
- Power-on Reset and Programmable Brown-out Detection
- Internal Calibrated RC Oscillator :
= External and Internal Interrupt Sources
- Six Sleep Modes: Idle, ADC Noise Reduction, Power-save, Power-down, Standby
and Extended Standby :
* I0and Packages -
= 32 Programmable 1/O Lines '
= 40-pin PDIP, 44-lead TQFP, and 44-pad QFN/MLF
* Operating Voltages
=2.7-55V for ATmega32L
-y 45-55V for ATmega32
Speed Grades
= 0-8 MHz for ATmega32L
N 0-16 MHz for ATmega32
* Fower Consumption at 1 MHz, 3V, 25°C for ATmega32L.
= Active: 1.1 mA
= Idie Mode: 0.35 mA
= Power-down Mode: < 1 PA

ck Cycle Execution

lash program memory

8-bit AVR"
Microcontroller
with 32K Bytes
In-System
Programmable
Flash

ATmega32
ATmega32L

Summary

QNote: Not Recommended for new
designs.




1 ATmega32(L)

T Figure 1. Pi
pin : gure 1. Pinout ATmega32
gonfigurations
PDIP
(XCK/To) F’BO CV
1
(T) PB1  » gg [ PAO (ADCO)
(INTZAINO) PB2 3 [ PA1 (ADC1)
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oiCl 4 37 1 PA3 (AD
(SS) PB4 O 5 S (ADC3)
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RESET O o M F(ADC7)
vce o 10 31 3 GND
GND O 11 30 O AvVCC
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XTAL1 ] 13
28 [J PC6 (TOSCH1)
(RXD) PDO . 14 27 [ PC5 (TDI)
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(INT1) PD3 17 24 [0 PC2 (TCK) K
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The ATmega32 is a low-
architecture. By executin

overView

power CMOS 8-bit
g powerful i

sumption versus Processing speed.

Figqe 2. Block Diagram

glock Diagram

o i 3 el||:1structions in a single clock cycle,

PAD - PA7
vee Bl PCO-PC7
RRATITE TR rrrreveel I I IO T 1 o | b s
l : e
PORTA DRIVER
l SBUFFERS PORTC DRIVERS/BUFFERS
GND PORTA I
DIGITAL INTERFACE PORTC DIGITAL INTERFACE
Avcc — S ‘> N
MUX & ADC
—‘@DC INTERFACE [T [ ™
AREF +————
X
TIMERS/
PROGRAM T ]-—' 1
COUNTER (" Pglg%n Him COLIIERS Ak
i T
PROGRAM | ™ INTERNAL
FLASH SRAMEE [ OSCILLATOR
i [ : - i xTaLt i
: e
INSTRUCTION ' GENERAL WATCHDOG
REGISTER | Lisl PURPOSE 1 TMER QSCILEATOR (=
REGISTERS HI'
t l . XTAL2
- X 2
INSTRUCTION MCU CTRL. —_
DECODER [ Y [ aTIMING RESET
l e 4 I
INTERNAL
CONTROL —p INTERRUPT CALIBRATED
LINES i OSCILLATOR
—
STATUS
AVR qu S kil [ EEPROM
| PROGRAMMING l‘ SPI le—> o> USART
LogGiC
> COMP.
/ INTERFACE [
{ ez J>
DIGITAL INTERFACE
PORTB DIGITAL INTERFACE PORTD
PORTD DRIVERS/BUFFERS
PORTB DRIVERS/BUFFERS
------------------ =t v
(G AA RS PDG- PD7
PBO-PB7



Pin Descriptions

vee
GND

Port A (PA7..PAG)

-The AVR core co

R R v s ATmega32(L)

mbines a rich i 5
32 registers are dire S arich instruction se

ctly connected to the Ari 1 th 32 general Purpose working regi .ars. All the

registers to be accessed i - 1€ Arithmetic Logic Unit (ALU wi i
architecture is more cozce’ glfff::?eenflvr;g!f mstryc?ion executed ilfn one)'cﬂfwy%f: °{Q§i2§33§3
ventional CISC microcontrollers, V" troughputs up to ten times faster than con-

g : ; power saving modes. The Idle mode st
the CPU while allowing the USART, Two-wire interface, A/D Converter, SRAM, Timer/Countgfss,

SPI port, i i oni
contgnts gﬂff:gteezf; :ptthzyg:g:lg cor&t.mue.functlomng. Tr}e Powgr-down.mode saves the register
i an e or, disabling all other chip functions until the next External Inter-
e re Reset. IQ Power—save mode, the Asynchronous Timer continues to run,
allowing the user to maintain a timer base while the rest of the device is sleeping. The ADC
Noise Reduction mode stops the CPU and all /O modules except Asynchronous Timer and
ADC, to n:nmmnzg switching noise during ADC conversions. In Standby mode, the crystal/reso-
nator .Oscﬂlator'ls running while the rest of the device is sleeping. This allows very fast start-up
combined with iow-power consumption. ir Extended Standby mode, both the main Oscillator
and the Asynchronous Timer continue to run,

The device is manufactured using Atmel’s high density nonvolatile memory technology. The On-
chip ISP Flash allows the program memory to be reprogrammed in-system through an SPI serial
interface, by a conventional nonvolatile memory programmer, or by an On-chip Boot program
running on the AVR core. The boot program can use any interface to download the application
program in the Application Flash memory. Software in the Boot Flash section will continue to run
while the Application Flash section is updated, providing true Read-While-Write operation. By
combining an 8-bit RISC CPU with In-System Self-Programmable Flash on a monolithic chip,
the Atmel ATmega32 is a powerful microcontroller that provides a highly-flexible and cost-effec-

tive solution to many embedded control applications.

The ATmega32 AVR is supported with a full suite of program and system deyelqpment tools
including: C compilers, macro assemblers, program debugger/simulators, in-circuit emulators,

and evaluation kits.

Digital supply;vbltage.

Ground.

Port A serves;as the analog inputs to the A/D Converter. | _
_directional I/0 port, if the A/D Converter is not used. Port pins

i tput buffers have sym-

selected for each bit). The Por.t A ou '
ith ll’asogh high sink and source capability. When pins PAO to PA7
o ally pulled low, they will source current if the internal pul{-up
P;en:t"kp)i,nz are tri-stated when a reset condition becomes active,

Port A also serves as an 8-bit pi
can provide internal pulI-up resisto
metrical drive characteristics
are used as inputs and are ex
resistors are activated. Thg
even if the clock is not running.




port B (PB7..PBO0)

Port C (PC7..PCO)

Port D (PD7..PDO)

RESET

XTAL1
XTAL2

Avcc

AREF

2503NS-AVR-06/08

R Ry

AN BTl AT m eg a 3 2 ( L)

n 8-bit bi-directional |/

PortBis a ;
Port B output buffors hava ay O port with internal pull-up resistors (selected for e -h bit). The

capability. As e P irr]nn:stricgl drive characteristics with both high sink and source
resistors are activated. T2 g : rSt Batiare externally pulled low will source current if the pull-up
even if the clock is not i Pins are tri-stated when a reset condition becomes active,

Port B also serves the func

57, tions of various special features of the ATmega32 as listed on page

Port C is an 8-bit bi-directi TV

e out: uat l;llt;f?; ?;ric;tlonal 110 port with internal pull-up resistors (selected for each bit). The

s e P r;/% symmetrical drive characteristics with both high sink and source

- activat:ad 0Th pins that. are exte}'nally pulled low will source current if the pull-up

e t e .Port C pins are t.n-stated when a reset condition becomes active,

e e S not running. If the JTAG interface is enabled, the pull-up resistors on pins
(TDI), PC3(TMS) and PC2(TCK) will be activated even if a reset occurs.

The TDO pin is tri-stated unless TAP states that shift out data are entered.

Port C also serves the functions of the JTAG interface and other special features of the

ATmega32 as listed on page 60.

Port D is an 8-bit bi-directional I/O port with internal pull-up resistors (selected for each bit). The
Port D .output buffers have symmetrical drive characteristics with both high sink and source
cap@buhty. As inputs, Port B pins that are-externally pulled low will source current if the pull-up
resistors are activated. The Port D pins are tri-stated when a reset condition becomes active,
even if the clock is not running.

Port D also serves the functions of various special features of the ATmega32 as listed on page
62. ; :

Reset Input. A low level on this pin for longer than the minimum pulse length will generate a
reset, even if the clock is not running. The minimum pulse length is given in Table 15 on page
37. Shorter pulses are not guaranteed to generate a reset.

 Input to the inverting Oscillator amplifier and input to the internal clock operating circuit.

Output from the inverting Oscillator amplifier.

AVCC is the supply voltage pin for Port A and the A/D Converter. It should be externally con-
nected to Vg, even if the ADC is not used. If the ADC is used, it should be connected to Ve

through a low-pass filter.

AREF is the analog reference pin for the A/D Converter.
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A comprehensive set o

download on http://www.atmel.com/avr.
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Reliability Qualification res

ults show that the projected data retention failure rate is much less
than 1 PPM over 20 years

at 85°C or 100 years at 25°C

.

This dbcumentation contains si
the device. These code exam
compilation. Be aware that no

mple code examples that briefly show how to use.various parts of
ples assume that the part specific header file is included before

t all C Compiler vendors include bit definitions in the header files
and interrupt handling in C is com

tation for more details.

piler dependent. Please confirm with the C Compiler documen-



m ATmega32(L)
Register Summary ,
/—— Y
ress. | Name | . Bit7 Bit 6 Bit5 | Bita
P (5F) SREG ! T - Bit 3 Bit 2 Bit 1 Bit0 Page
$3E (S5E) SPH = T Tiiy S X N z c 10
$30($50) SPL - SP7 SP6 SP5 5;4 SPi1 SP10 SP9 sP8 12
@iopm) | oo mer/Counter0 Output Compare Register R SR3 sP2 SP1 = 12
$38($58) GICR INT1 INTO INT2 82
s | GIFR INTF1 INTFO INTF2 — = = IVSEL IVGE 47,67
[ swss9) | TIMSK OCIE2 TOIE2 TICIES oA : — = = 68
o (558 TIFR ocF2 =7 = o : OCIE1B TOIET OCIEQ TOIEQ 82,112, 130
,_guﬂ SPMCR SPMIE. RWWSB = e ;10518 TOV1 OCF0 TOVO 83, 112, 130
) TWCR TWINT TWEA e e BSET PGWRT PGERS SPMEN 248
™ $35(555)_ MCUCR SE SMm2 SM1 SMO TS TWEN 3 TWIE pr=
$34($54) MCUCSR JTD T 1SC2 e — ";011 1SC10 1SCo1 1SC00 32,66
<3559 TCCRO F0C0 Wi T — > :RF BORF EXTRF PORF 40, 67,228
“sp(w) | TONTO | TmerCounterd (8 8i) = = csot csoo &
— ogggRAL gsclllator Calibration Reglster 82
n-Chip Debug Register 30
™ $30(850) “SFIOR ._ADTS2 ADTS1 = 224
T T IR C?Jf& —— :gc":i F;lé?s PSR2 PSR10 56,85,131,198.218
: : WGM11 WGM10 107
$2E (S4E) TCCR1B IcNc1 - | . IcESt S EE WSl = —
$2D ($4D) TCNT1H Timer/Counteri — Counter Reglster High Byte &30 L
$2C ($4C) TCNTIL Timer/Counter1 — Counter Reglster Low Byte X
$2B ($4B) .OCR1AH Timer/Counter1 — Output Compara Register A High Byte m
$2A ($4A) OCR1AL Timer/Counter! — Output Compare Register A Low Byte PR
$29($49) —| - OCR{EBH Timer/Countar! — Qutput Compare Reglster B High Byte 114
$28 ($48) OCR1BL ﬁmer/Counterl — Qutput Compare Register B Low Byte 111
$27 (847) ICR1H Timer/Counteri — Input Capture Reglster High Byte 111
$26 ($46) ICR1L Timer/Counter — Input Capture Register Low Byte . 111
$25($45) TCCR2 " Foc2__ | _weM20 | comai com0 | wom21 cs2 | csa €S20 125
| $24($44) TCNT2 Timer/Counter2 (8 Bils) 127
$23 ($43) OCR2 Timer/Counter2 Output Compare Register 127
$22(542) ASSR oo imannlaie e ants T Bl - AS2 TCN2UB OCR2UB TCR2UB 128
$21 (541) WDTCR - WDTOE WOE WDP2 WDP1 WDPO . 42
20 si0)? UBRRH PoaET R = s | UBRR{11:8] 164
UCSRC UMSEL. UPM1 UPMO USBS ucszi ucsz0 ucPoL 162
$1F (S3F) EEARH | % o R ol D e 3 Sl EEAR9 EEARS 19
S1E ($3E) EEARL EEPROM Address Register Low Byte 19
$1D ($3D) EEDR EEPROM Data Regist 19
$1C($3C) e e R S R = 9 EERIE EEMWE EEWE EERE 19
$1B($38) PORTA : PORTAT PORTA6 PORTAS PORTA4 PORTA3 PORTA2 PORTA1 PORTAG 64
$1A ($3A) DDRA DDA7 DDAS DDAS DDA4 DDA3 DDA2 DDA1 DDAO 64
$13($39) PINA PINA7 PINAG. PINA5 PINA4 PINA3 ' PINA2 PINA1 PINAQ 64
$18($38) PORTB - PORTB7 PORTB6 PORTBS PORTB4 PORTB3 PORTB2 PORTB1 PORTEO 64
$17(s37) - DDRB DDB7 DDB6 DDBS DDBA4 DDB3 DDB2 DDB1 DDBO 64
$16 ($36) PINB PINB? PINBS. PINBS PINB4 PINB3 PINB2 PINB1 PINBO 65
| $15(535) PORTC ' | PORTC7 | PORTCE PORTCS PORTCA PORTC3 PORTC2 PORTC1 PORTCO 65
L $14(534) DDRC . DDC7 DDC6 DDC5 DDC4 DDC3 DDC2 DDC1 DDCO 65
| $13(533) PINC PINC? PINCS PINCS __PINC4 PING3 PINC2 RINGA P':;’fgo 2:
| $12($32) PORTD PORTD7 PORTD6 PORTDS PORTD4 _ PORTD3 PORTD2 PORT!;H SR =
[ S11(s31) DDRD DDD7 DDD6 DDD5 "DDD4 Dot oo ,5.2431 PINDO 65
- $10(830) PIND PIND7 PINDG PINDS PIND4 PIND3 PIND2 : 2
\:'E:JSLF) SPDR SPI Data Register = = SP2X 138
52 SPS " SPIF wcoL' = = =
E(J_@L SPcz SPIE ’ SPE DORD MSTR CPC|L = = = :22
(300 (s20) _ UDR USART l/O Data Reglster DOR PE u2x MECM 160
308(s28) [ ucsra RXC ™ UDRE FE == ucsz2 RXES TXB8 161
—S0As24) | ucsrs RXCIE TXCIE. UDRIE RXEN i 164
—309(520) [ uBRRL USART Baud Rate Register Low Byte AGIE ACIC ACIS| ACISO 199
$08 (528 ACSR ACD ACBG o - MUX3 MUX2 MUX1 MUXo | 214
$07 (527 ADMUX REFS1 REFSO ADLAR _ MU’I;‘ ADIE ADPS2 ADPS1 ADPS0 216
$05($26 ADCSRA ADEN ADSC ADATE AD 217
305 (525 ADCH ADC Data Register High Byle 217
—304(52¢) | ADCL | ADC Data RegisterLow Byte 179
303 (323) TWDR Two-wire Serial Interface Dﬁli«*ﬁisﬁr___—r’———r—"w TWAL | TWAO TWGCE 179
2522 TWAR Twas | Twas | TWAS |
203NS-AVR-06/08
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T Name |  Bit7 Bit 6 Bit 5 Bit4 Bit[3 Bit 2 Bit 1 Bit 0 Page
—_— TWSR __TWS7 TWS6 Tws§ " TWS4 TWS3 SR TWPS1 TWPSO 178
vhen the OCDEN Fuse is un d ' %
. 4. When the Programmed, the OSC i i i B
Notes: 1 ger specific documentation for details on how to use gﬁ%%?ﬁf;‘ééstsfxays e T R
2. Refer to the USART description for details. on how :
3. For compatibility with future devices, reserved b




jnstruction Set Summary

m ATmega32(L)

ics | Opera .
Mnemon perands Description
S THNETIC AND LOGIC INSTRUCTIONS
00 Rd, Rr Operati
[AD__—— .
I Add two Registers — Fla
| A0S — . Add with Cany two R v g8 [ #Clocks
ADIW RdlK = egisters
’SJ;,_—— S Add Immediate to Word Rd < Rd + Rr
2 Rd- : Subtract two Reglsters Rd+<Rd+Rr+C ZCNVH 1
L ——— - _Subtract Constant from Rdh:Rdl  Rdh:Rdl+ K ]
S8C Rd, Rr Sublractwith Register Rd +~Rd- Rr ZCN v's !
580! Rd, K T g:rry tWo Registers Rd « Rd-K ZCNVH 2
N my Col Ty !
SBIW. RdlLK Sohaetlnag nstant from Reg. Rd+«Rd-Rr-C ZCNVH
AND Rd, Rr ediata from Word :
ANDI Rd, Loglcal AND Reglsters RIERd-K-C e !
P — K Logical AND Registe; RdhRdl + Rah:Rdi- K ZCNVH 1
R Rd, Rr T rand Constant Rd+RdeRr ZCNV.S
oRl___ RORK Logcal oz e Rd«RdeK ZNV f
EQR Rd, Rr Exclusive Reglster and Constant Rd < Rdv Rr ZNY 1
coM Rd one's SRegalars Rd < RdvK ZNY 1
NEG Rd e Brle Rd &R ZNY i
s8R RdK =< Rd ¢ SFF-R ZNY
=S SR (S;t Bil(s) in Register Rd + $00 ~ R: ZCNV. :
e = m:: Bil(s) In Reglster Rd«RdyK Z,CNV.H 7
DEC = = ment Rd « Rd s (SFF - K) ZNV 1
== 5 crement Rd < Rd +1 ZNV 1
— = Test for Zero or Minus Rd < Rd-1 ZNV 1
= = Clear Register. Rd « Rd » Rd ZNV 1
MUL - Rd. Rr =StRegR Rd « Rd® Rd ZNV 1
s = Multiply Unsigned Rd + SFF ZNV 1
MULSU_. Rd. Re Multiply Signed R1:R0«-Rd x Rr plona 1
=y SLi Multiply Signed with.Unslgned R1:RO < Rdx Rr 2 2
T = Fractional Multiply Unsigned RE:ROESRY <l = 2
sl e Fractional Mulliply Signed R1:R0« (RdxRr) << 1 2o 2
e ——— RS :
B T Fractional Multiply Signed with Unslaned e ig 2
= - 5 3 - R1:R0 + (Rd x Rr) << 1 = 2
WP Relative Jump == 2
P : Indirect Jump ta (Z) PCPC+k +1
RCALL > Direct Jump s Sl :one 2
= Relative Subroutine Call T None :
= . Indirect Call to (2) PocPOrks] None :
e
= Direct Subroutine Call Pt None :
e Subroutine Retum . POk None -
CPSE = Interrupt Retum :g o= None :
) s Compare, Skip If Equal = Seck !
cPC LY Compare If(Rd=Rr)PC+PC+20r3 Non .
Rd.Rr o AR . 1218
Lerl = mpare with Camy Rd-Rr-C Z,NV.CH 1
SBRC = .b Compare Reglster with Immediate Rd-K Z NV,CH 1
= ] Skip If Bit In Register Cleared - Z NV.CH
R b = if (Rr(b)=0) PC - PC+20r3 L
SBIC == p If BitIn Register Is Set f (Relb)=1) PC € PC None 1/2/3
oS . Skip If BitIn /O Reglster Cleared * s creniel hons 11213
P.b If (P(b)=0) PC < PC+20r3
= .t SKip if BitIn /0 Register s Set ¥ (PO PC £ PC+2 b 1/2/3
BREC ] Branch if Status Flag Set z xs il 1/213
LBRBC o : if (SREG(s) = 1) then PC+-PC+k + 1
BREQ Branch If Status Flag Cleared = nofe 1/2
= P el it (SREG(s) = 0) then PC-PC+k + 1 None
O : qua if(Z=1)then PC  PC +k +1 5 e
M > .| Branch if Not Equal . if (Z=0)then PC < PC+k +1 None 2
BRCC : Branch if Carry Set if (C=1)then PC < PC+k +1 Nzgz 142
BRSH > Branch if Carry Cleared if (C=0)then PC< PC+k + 1 Nol L2
BRLO Branch if-Same or Higher C= = 12
: 1f(C=0)then PC<PC +k +1 Nore
BRM| P Branch if Lower if(C=1)then PC<PC+k+1 None 12
BRPL - Branch If Minus if(N=1)then PC < PC+k+1 None 102
WE\ = Branch if Plus if(N=0)then PC< PC+k +1 None L
BRLT > Branch if Greater or Equal, Signed if (N@V=0)then PC < PC+ k+1 None 1/2
BRHS ; Branch if Less Than Zgro. Signed #(N@®V=1)thenPC<PC+k+1 None L2
BRHC Branch if Half Carry Flag Set if(H=1)then PC« PC+k+1 None =
BRTS\ k Branch if Half Carry Flag Cleared if(H=0)then PC<PC+k+1 .None e
BRTC k Branch if T Fiag Set if(T=1)thenPCPC+k *+1 None 112
.BRvs\ k Branch if T Flag Cleared if(T=0)then PCPC+k+1 None 1 5 2
LBRve : Branch if Overflow Flag is Set if(V=1)then PC < PC+k+1 None 7 ;
Branch if Overflow Flag is Cleared if(V=0)thenPC+ PCrk+1 None 1/2
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/ T
“nemonics | Operands Description
BRE K Branch
BRI k HfInterrupt Enabled Operati
| Branch If Inte on
= TA TRANSFER INSTRUCTIONS : upt Disabled if Flags
ﬁ,..’— T - "(l=1)thenpc‘_Pc*k+1 ) #Clocks
: Raty (=
MoV Rd, Rr o —eween Reglsters = lenPC L RCHk + 1 None 112
’T_——_‘—f T Rd.K py Reglster Word None_ 1/2
ol : Load Immediate Rd R
Lo Rd, X Load Indiract BO+1:Rd ¢ Rob:Fr Nane 1
[T} Rd, X+ Load Indi Rd «K None
0 Rd,-X rect and Post-nc. !
| — : Load Indirect - Rd « (X) None
) Rd, Y and Pre-Déc R 1
TD—, Rd' = Load Indirect - Xd X, Xe=X+1 None 2
i +X-1, None
= Y Load Indirect and Post-Inc, = Rd « (X) 5 2
’ , Load Indlrect and Pre-Dec. () one 2
L00 RO Load Indirect with Displ Yo e YL i 2
Lo Rd,Z Load Indirect < Y-1,Rd«(Y) one 2
D Rd. 2+ Load Indirect Rlelirg = 2
[0 Rd,-Z’ Load Indirect ::: :osum S e 2
Lol Rd. Ztg Load Indi = e e @zezd — =
Tos Rd. & e rect with Displacement Z2Z-1,Ri<(2) None 2
(ST X.Rr Direct from SRAM Rd « (Z +q) None >
= T Store Indlrect Rd « (k) None 2
ST = X'. = :lore Indirect and Post-Inc. (X) «Rr None >
ST Y.Rr s::m :n:"ed 2nd Pre-Dec. X) R XX+ 1 Horle 2
P e
ST Y+, Rr 5 ndirect X=X-1, (X) «Rr None 2
ST -Y,Rr re Indirect and Post-Inc. R — 2
— Y+<': = Store Indlrect and Pre-Dec. (Y)«<RrY«Y+1 None 2
ST Z R;' Store Indirect with Displacement YeY-1,(MeRe None 2
= - = Store Indirect (Y+q)«Rr None 2
= -Z,'Rr Store Indirect and Post-Inc, (2}« PRr None 2
STD ZraRe Store Indirect and Pre-Dec. (Z)+Rr,Z+<Z+1 :cna 2
TS ) Rr Store Indlrect with Displacement Z42-1,(2)«Rr None 2
o Store Direct to SRAM Z+Q) «Rr one 2
= == Load Program Memory (k) < Re o 2
N Rd- = Load Program Memory RO+ (2) N::: 2
SPM L l.'oad Program Memory and Post-Inc Rde @ None 2
IN Rd Store Program Memory Rd ¢ (2).Z « Z+1 Nea <
o P In Port @) < R1:RO £re 3
P.Rr G RA< P None .
PUSH = t Port None
= Push Register on Stack Pefir None .
e Pop Registr from Siack Stack = !
- “TEST INSTRUCTIONS Rd « Stack N = 2
- one
cal P'E Set BitIn /O Reglst 53 2
o :;’ Clear BitIn /O Reglstér :;g‘:':) =1 None 3
R x Loglcal Shift Left = el None 5
= e Logical Shift Right_° = d(:) l;d?"i:" Rd(0) 0 ZCNN :
| ROR = Rotate Left Through Carry Rd(0)}-C Rd?nu)idgg 4-'0 Z.CNV 1
ASR = Rotate Right Through Cary Rd(’)‘-C.Rd(n)q_ = (n).CeRA(7) ZCNV 1
5D 8 ‘Arthmetic Shift Right i) £ R s JCRA(0) ZCNV 1
BSET . Swap Nibbles - : ZCNV 1
SR s Flag Set ::g;‘(’:;—fiﬂmﬂ.Rd(?..4)4—Rd(3..0) None -
= s Flag Clear SREG(s) 1
Her ) "M b : SREG(s) -0
8L0 : Bit Store from Reglsterto T T Rid) SREG(s) 1
I Rd.b Bitload from T to Register " Rd(b) < T T 1
_ch\ Set Camry. Ce1 gone 1
'SEN Clear Camy C+0 c L
T Set Negative Flag Net N -
_SEZ\ Clear Negative Flag N«0 N 1
(T Set Zero Flag Z1 z :
SE| ClearZeroFlag Z+0 z -
cu Global Interrupt Enable 11 | :
SES Global Interrupt Disable 10 1 1
Lses
CLs Set Signed Test Flag Sei s !
Les
(s Clear Signed Test Flag [ s<0 = !
oV Set Twos Complement Overflow. Vel 7 1
LClv
o Clear Twos Complement Overflow V<0 v :
CLT Set T in SREG Ted T 1
LSEH Clear T in SREG T«0 i 3
Set Half Carry Flagin SREG He H 1

10
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oS Operands Operation Flags #Clocks
_ - Clear Half Carrv. Flag In SREG He0 H 1
L INSTRUCTIO
}iCU CONTRO No Operation None 1
N(?EPEP Sleep (see specific descr. for Sleep function) None 1
[ £ Watchdog Reset (see specific descr. for WDR/imer) None .
W Break For On-Chip Debug Only Nons _ NiA
"BREAK
11

; ZsoaNs—AVR-os/oe




4.5 Czneral description

e DL-125C and DL-125CA are automz
speech dialer designed for verbal reporting of events.

tic programmable

Features :

3 2 alarm inputs (Z-1 & Z-2).

When each input is triggered, a specific prere

| message is reported to 4 remote telephones‘.) .

. When an event occurs, it can be reported to diffe
telephones or (if both inputs are connected in paralrl::j)t tg
different 8 telephones. >

. The target telephone
reprogrammed by the user.

« If the telephone line is disconnected, the two output terminals
LF (solid state switch) are shorted or open (programmable).
These terminals can be used to send a signal to the alarm
system for telephone line failure indication. :

o The alarm logic of each input can be programmed by the
installer (activation when alarm input is "open" or "closed").

o Selectable Pulse or DTMF dialing method.

« Certain functions can be performed in response to DTMF
control commands received from remote telephones. '

« Whenever a message is acknowledged by the called party, a
highly sensitive microphone- is activated, to allow the called
party to listen and hear sounds in the installation site.

o The "listening-in" period is limited in time, but the called party
can send a specific DTMF command to prolong it.

o Programmed data is retained in an EEPROM, unaffected by
power failures.

s A communication session with the first / second group of
telephones is initiated by triggering alarm inputs Z-1/ Z-2, or by
pressing AL-1 / AL-2 on the front panel, respectively.

o Powered by an external source and can be backed up by a
rechargeable battery.

numbers may be frequently

Dialer Types

Dialing Can be Stopped by:
Type | Pressing Manual or Automatic
STOP button | Power Disconnection
DL-125C YES (*) YES
DL-125CA NO (**) YES

* Provided that momentary alarm contacts are used. L
™ This feature is sometimes required by regulatory authorities.

1.2 Applications
* Upgrading alarm control panels that do not have a dialer. Two
different events can be reported to remote tetephones.
¢ Stand-alone 2-input 24-hour alarm system, triggered dnrecﬂty bg
355“ oke/shock detectors or a panic button (loop response tim
ms).

* Looking after infants or old, sick and disabled people. Thg
dialer delivers a distress message and then allows the calle
Party to “lister in".

* Supervising unattended technical devices of
Verbal reporting of equipment failures or proces

* Transmitting numeric reports to numeric pagers ©
Messages to voice pagers.

processes, with
s anomalies.
r voice

DEsg1y

Yisonic®

Installation Instructions

Numeric buttons
for programming
o

Programmin
butt%n .
2 Z1 input

3 activation button
Z2 input
activation button
“STOP" dialing
button

Dial
LED

T N e o

Figure 1. Front Panel

1.3 Message Structure

The overall length of the speech message that can be recorded is

limited to 20 seconds (see par. 5,4) . Within this limit, the

message can be composed of two pre-recorded segments:

o The identification segment, common to both alarm inputs. This
segment usually identifies the user or the protected premises.

o The alarm type segment, associated with a specific alarm input.
This segment is used to describe the type of event reported
("fire”, "intrusion”, "panic", etc.).

A transmission initiated by a specific event (one of the two

alarms) is composed of the identification segment and one of

two alarm type segments. The order of transmission of the two
segments can be selected. For instance, you can select: "The

Smith residence, 25 Scarecrow Drive — Fire Alarm", or you can

select: "Fire Alarm — the Smith residence, 25 Scarecrow Drive".

1.4 Communication Routine

Note: In this section, location numbers identify "memory cells”

that retain programmed parameters (see Para. 5.8).

Once triggered into action, the dialer introduces a programmed

pre-dialing pause (see Location 14 in Para. 5.8). Then it

disconnects the local telephone set and engages the telephone
line. The DIAL LED lights and the process continues as follows:

A. The dialer starts dialing if uninterrupted tone i§ detec.ted for 2
seconds (see C below). If § seconds elapse with no dial tone -
the dialer disengages the line, waits 5 §econds and tries
again. If another 5 seconds go by without dial tone, the dialing
procedure starts anyway (see B below).

B. The dialer checks whether a letter is programmed‘as a prefix
to the first telephone number. Letter prefixes impose an
additional delay before dialing (see Para. 5.2). Thg .dlaler
introduces the required delay (if any) and theDn gtartz .dnralmgih

i dials the programmed number. During dia ing, the

= IEeD de‘?;[heerr remains ’IDighted (DTMF dialing) or flashes (pulse

dialing), depending on the dialing method selected. After

dialing, the dialer pauses for 5 seconds and transmits tp‘e

message prepared for the called party associated with the
input that had been triggered.

D. The dialer now waits 3 seconds for the ca:llfd party to

" acknowledge (the acknowledge signal is DTMF "1").

wing the acknowledge signal, the dialer removes

ER rerai?a%;n%ontacted telephone from its task list for the
e p't event. If the "listen in" function is permitted (see
e : ) it will continue as In Paragraphs F

i in Para. 5.8 !
|a_ggag;oge?c?wl.nlanot, the dialer will go "on hook" and proceed

to dial the next number.



Note: l/;ﬁth%tt:n ackr_wwledgement, the
repeated until the maximum number of me (
reacqeq (see Location 20 _in Para. 5.8). The Z?:/gf Mczlpeal;s is
remaining numbers and will then repeatedly retry the call the
that didn't acknowledge, until the maximum RUTber number
attempts is reached (see Locativns 12 ang 13).

g, After acknowledgement, the dialer enab i ey
function for a preprogrammed period. ables the listen in

G. At the end of the listen-in period, a short beep s
called party keys "1" within 10 seconds, a new listanis .
begins. Otherwise®, the dialer will go "on hook". The Iispten-i
period may be prolonged as many times as necessary or:
terminated at any time by keying "9" twice in succession

H. Upon conclusion of the communication session with .
telephone, the procedure in A through .G aboi}e t&ﬁlﬁgsé

message will be

of dialing

repeated for all remaining tele i
) phone numbers in the relevant
group (provided that the "non- K
selected in Location 24), i e
Note: Location 24 allows 1 2
L selection of "backup" or "non-
ggckttlf mode, In the backup mode, acknowledgement from
e felephone is enough to close the event. In the “non-

backup" meode, acknowled: i
de, ement must yt C
e oy g ve obtained from all

l. (gﬂce the entire communication cycle is concluded, the dialer

ISengages the line and reverts to the standby state. If you

are using the 2L-125C, the communication routine may be

aborted at any time by pressing the STOP button on the

keypaq (provided that the input is no longer in alarm). If you

are using the DL-125CA, the only way to stop the dialer is to
disconnect the power, because the STOP button is disabled.

2SESECa

Input Circuits: Two N.O. or N.C. inputs (programmable)

LF Alarm Output Type: Solid-state relay, N.O. or N.C
(programmable), up to 100 mA / 30 V, ~30 Q internal resistance
(note: this ogtput is comprised of two terminals that have no polan‘ty)'
Alarm Logic: Alarm upon circuit closure or upon circuit opening
(programmable)

Dialing Method: Pulse or DTMF (programmable)

Tel. Line Impedance: 600Q, or customized to meet local
requirements in country of use. .
Reporting Destinations: Two groups of telephone numbers, 4
telephones in each group.- Reporting to one pager requires the
memory space dedicated to two telephone numbers.

Tel No. Length: 20 digits maximum.

Speech !\ﬂe_ssage Duration: 20 seconds max.

No. of Dialing Attempts: 1 — 15 (programmable)

No. of Message Repeats: 1 ~ 255 (programmable)
Acknowledge Pause between Message Repeats: 3 seconds
Pow_er Supply: 11-28 VDC

Maxnmgm Current Drain: 20 mA (standby), 105 mA (operation)
O_peratmg Temperatures: 0°C to 50°C (32°F to 122°F)

Size: 150 x 105 x 35 mm (5-7/8 x 4-1/8 x 1=3/8 in.)

Weight: 235 g (8.3 0z) °

Standards: Compatble with RTTE requirements - Directive 1999/5/EC
of the European Parliament and of the Council of 9 March 1999.
ENS50131 Grade 2 Class Il

3. MOUNTING
The dialer may be installed as a stand-alone unit or within the

housing of a host system such as an alarm control panel.
Removing the Front Panel

Pull upward the bottom
frame to free the two tabs
and remove the frame

Press slightly
to disengage

Separating the Module from the Base

RIGHT-HAND
LEGS (HIDDEN)

’

Securing the Base to a Wall or Host System Cabinet

SEATS FOR FRAME TABS

BASE

Open one of Insert screws
the wiring via mounting
nockout and holes and fasten

the base to

perform win’nc);
(see section 3

MODULE
CATCH

SEATS FOR MODULE LEGS

SLOT FOR FRAME CATCH

Remounting the Module

RIGHT-HAND
Remount the module LEGS (HIDt'D,EIN)
and the front panel X

(see step 1)

Swing up and
separate the module
fromthebase &I NN
\ o, JUlas MODUL!
Mc?a%lﬁE BASE CATCH
Figure 2. Mounting

The dialer can be powered by constant power supply or by 2
switched power supgly. When t¥1e dialer receives smtched plg\:/;r
from an alarm system, it will be disabled upon stopping the a g
since the alarm relay cuts off the power. This type of wiring e
ideal when the dialer is mounted in a locked box that preven
access to the STOP pushbutton.

Note: Both z-1 and Z-2 inputs can
(normally open) or N.C. (normally close
22 & 23 in Para. 5.8). With N.O. inputs S
across the relevant input will activate the dialer.

2

be programmed as NO
d) inputs (see Loca{lon.fs
“selected, a short circuit

with N.C. inputs selected, an open circuit across the relevant

input will activate the dialer. .
Uge 15 AWG or larger conductor to connect the EARTH terminal
to the nearest electrical ground, preferably a ground rod.

Eailure to earth the unit compromises safety! .
The phone connected to the SET terminals will be gutomaglcally
disco%nected from the line whenever the dialer goes into action.
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BL-125C or DLA25CA, | {DL-125C707 DL 12504
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e

1 B I
Tel. ()
line * . The inpt
failure \ i et E'“ In use
O ) - e falire ts‘bn-s;m Lo the
v . ' Ve - RS W=l povided (hat
1 Li2.2ev0 — 1 112-24VDC 'the inputs have
1 [POWER | ALARM [ N.O. i | 3lamoulput ibeen defined as
! [sUPPLY! RELAY o e iiommally open
! ALARMSYSTEM______ 1 |1 _Ausrmsystew 1O

Figure 3A. Connection to an | Figure 38. Connection to an
Alarm System with Constant | Alarm System's BeIl/AlarmcI
Power Supply (Manual Output
Dialing Stop)

ALL
EXCEPT NORTH
ANERICA

RJ-31X JAC

FAUMT :o’é
STREET _ OF
Rt

8-POC:TION
RJ-31X PLUG

FOR INSTALLATIONS IN NORTH AMERICA ONLY

QUNTRIES

Figure 4. Telephone Wiring

&3 2 & O
5.1 Programming Fundamentals

The dialer employs a non-volatle EEPROM, th
programmed data and keeps it intact even during pocv ;tfaﬁbc;;ess
Programming is carried out from the keypad by entering the
desired variables or by setting logic flags. Every variable is
programmed into a specific location in the memory, and each
location is identified by a LOCATION NUMBER. A set of default
parameters is programmed at the factory and saved in the
EEPROM, but you may change these at will (see Para. £.8). The
programming format consists of the following successive entries:
i [PROG] SLOCS T SVAL> [ e v

[PROG] and [#]
the programming sequence and [#] confirms the preceding entry.

<LOC> is the location number. A leading zero may be ignored, so

Location 06 may be entered as a single digit — <6>.
<VAL> is the value or code entered into the selected location.

Refer to the PROGRAMMING CHART (Para. 5.8) for a full list

of locations, permissible entries and function details.

Caution! If an invalid parameter is entered at any stage, the LED

will flash rapidly for 2 seconds and programming will be aborted.

You will sometimes have to key the hexadecimal digits B, C, D
and E (see Para. 5.2 and 5.6). These digits are marked on certain
keys (see Figure 1). To start the hexadecimal mode, press [+].
The DIAL LED near the keyboard will flash rapidly. Next, press
the key with the desired letter. The keypad will automatically
revert to its normal numerical function, and the LED will stop
flashing. Press [#] again if you wish to key another letter. Voice

recording instructions are given in Paragraph 5.4.
5.2 Entering Telephone Numbers

Telephone numbers are entered in locations 1 through 4 (1st
group) and 5 through 8 (2nd group). The programming fg_c_n;at st

[PROG] <LOCS [# SNUM.> 4] -

A. Enter the programming mode by pressing the PROG key. The

DIAL LED should light steadily.

B. Select the location for the telephone number you wish to
program by keying its location (LOC) number. The DIAL LED

should flash once for each keystroke.

C. Press [#] to confirm the location number. The LED should

flash twice.

D. Key the telephone number (NUM), digit by digit. The 1|:_>|A{.‘
LED should flash once for each digit. There is a 20-digit limit,

including inter-digit pauses (see following note).
Note: To program pauses b d
sometimes required when PABX systems are Used,
following entries are available:

number.

are keys provided on the keypad. [PROG] start.:

F. To program another telephone number, repeat the procedure
outlined in steps A to E above.

S.3 Deleting Telephone Numbers

A telephoqe number location will "blank out" if you go through the
programming process as in B above but skip the telephone
c}i_elet‘ing. format is therefore:

Z[PROG]<LOCS [#] [#] .

Note: The number already programmed into any Iécétion
‘_bgatwgeq_‘l f"_d 8 may be verified by using the following format:

IPROG]<LOC> [+ .

This initiates a communication session with the particular

telephone, and provides a chance to verify correctness of the
programmed phone number.

5.4 Recording and Erasing
A. Recording Procedure

Message Actions Required Response

Segment

1. Press [#] LED flashes once.
Identification {2. Within 2 sec., press and hold | LED lights steadily
(up to 14.5|down [AL-1]+[AL-2] and talk & recording starts.
seconds) 3.Release [AL-1]+ [AL-2] and|Recording ends &
press [#] to save the message LED extinguishes

1. Press [#] LED flashes once.
2. Within 2 sec., press and hold | LED lights steadily
down [AL-1] and talk & recording starts.
3. Release [AL-1] and press [#] to [ Recording ends &
save the message LED extinguishes

AL-1 (up to
2.5 seconds)

AL-2 (upto2|As for AL-i, but press AL-2 | As for AL-1
seconds) instead

etween dialed digits, &S
the

pressed.
E. Having entered the last di
LED indicator will extinguish.

DE5817

E ode | Key Resultant Function
etter | Strokes :
i ait for dial tone,
. o ﬁ;tchgveieo%oggg ﬁr?s,t:, al?;d conb'nug q:‘aling. e
c [#l2] |wait 10 seconds and contifvue dialing. :
b [#4[3] |wait & seconds  for dial tone dan
disengage the line if none /g received.
After pressing [#], the LED indicator Fashes until a letter key 1S

git, finish off by keying [#] .The DIAL

Please note: If recording time is exceeded, the DIAL LED will
flash rapidly

B. Erasing Recorded Messages :

Press [#] - the DIAL LED flashes once. Within 2 seconds, press
[AL-1]+[AL-2], or [AL-1] or [AL-2] depending on Wth!’\ message
you wish to erase. Then press [#] again immediately. The
previous message will be erased.

5.5 Defining LF Output as N.O or N,Cd
he LF (tel. line failure) output terminals can be programmed as
Il.g (Nof'mally open, default state) or N.C. (Normally closed). The
rogramming format is:
o ‘g_ " IPROG] <16> [#] <CODE> [#] . 3
‘.'16'“'“is the memory location number. "CODE" is the code entered
into location 16; "0" for N.O., "1" for N.C.

_6 Dealing with Pagers
530;6 may prograr? the dialer to dial a pager's phone number anld
send a numeric or verbal message. C_omm.umcatlo.n with a single
pager requires two consecutive locations in the dialer memory -
one for the pager's phone number and another for the numeric
data sent to the pager. Since each dialer input has 4 memory
locations for phone numbers, each input can report to one pager

and 2 regular telephones or just two pagers.




If the pagers Phonfe n;Jhmser is entered
pumeric message for that pager must be entereq

location (No. 2). If the pager's phone numbereii lgﬁeth% next
Location No. 2, the numeric message for that Feh red into
entered into the next location (No. 3). Ser must be

|moriant! Lecation No. 4 (the last location in the firs
No. 8 (the last location in the second Qrg Lg)l‘f:; 7;5; zroup) and
ager phone numbers - in both cases there s no e ;Jsed. fo,'-'
with memory space for the message, ocation
|n the bac?ug rz'nodes(s&ee Para. 1.4H)
fecalions or 5 & 6 for pager data and th e
locations for telephone numbers. The dialer will there?‘o::n;:llln;gg
zger first and, since the pager doesn't acknowledge, at le t
one of the teiephone nurtr;bers will also be called ; got
Numeric pagers accept both the subscriber |D PIN
a numeric message which is registered and (fonmgrl:lggetrc)) ?ﬂd
subscriber. \Voice pagers accept the subscriber ID (PIN number)e
record ; verbal messahge and relay it to the subscriber. )
Note: Some pagers have a special phone number assi
i i ; gned to
each specific subscriber. This type of pager doe 2
PIN number. g S not require a
Some pagers require an asterisk (¥) as a separator betwee
_ subscriber code and the message. Other pagers requiré' H:Z
pound sxmbol (#). Correct programming is totally dependent on
your ability to make the dialer "talk" to the paging company's
computer in a language it "understands" (Fig. 5). .

into Location No. 1, the
B.
C.
D.
E.

. it is advisable to use

F.

ATION NO. 3
I#ECLQUMBER)—'%- o[1[7[6[7[6182[4[7I2[IE[ T T[T [ 1]
TYPICAL PAGERS tomL
AREACODE TEL.NO. TONEXTLOGTION) ™
.
v’\;‘:;'./r
LOCATION NO. 4

(NUMERIC MESSAGE) > (EL0[5]918[ 7[6[-3[OJO5[1[=[E[ [ [ [ []
DELAY PIN LETTER FOR PLAYING
(SEC.) NUMBER THE RECORDED

VOICE MESSAGE

NUMERIC
MESSAGE
SEPARATION
CHARACTERS
(% OR#- ASREQUIRED
BY THE PAGER)

&l
[RECORDED MESSAGE IS PLAYED ONCE ONLY |
t [] SHADEDENTRIES ARE INTERNAL COMMAND |
! FOR THE DIALER USE ONLY ;

..................................

DATA
DESIGNATOR

G.

=

+0 program communication with a pager:
. Resene?2 Cansecutive memo

locations in the same group of four
Suppose the first locatio ) i ) .
n you cho i
gey;ng [PROG], <3 oy y! se is No. 3. Select it by
uppose the area code is 01767 and the telephone number is

682-4725. Key in the d ified in Fi
25. i ata as exemplified in F
Press [#] to confirm the data just ent?effed. i

Select the next memory location by k o L '
C ion by keying: [PRCG], <4>, [#]
ENTRIES INTO LOCATION 3 (LEFT TC RIGHT)

O 76716 4l B3 11 1 1]
N—————— GRS

1 q EX'! l_ -
e W Cph

NEXT LOCATION)

[¥](4] produces a Hexadecimal E, a cue for data in the next memory location.

Figure 6. Programming the Pager's 1st Location

Suppose the target pager requires a 5 second interval
between the end of dialing and the beginning of the message.
Also suppose that the PIN number is 9876 and the message
is 3%051. Key the data as shown in Fig.7.

ENTRIES INTO LOCATION 4 (LEFT TO RIGHT)

[%{4]o[5] o[8[ 7] el (ool 51 BaEA 4] |

— -~ —
PIN NUMERIC
NUMBER MESSAGE
INTERVAL EE%ER'
(UPTO 99 FOR
SECONDS) PLAYING
THE
HEX "E" - DATA SEPARATOR RECORDED
(IF REQUIRED)
DESIGNATOR R VOICE

Figure 7. Programming the Pager's 2nd Location
Notes: If the required separator is # - key [#][1]
If the required separator is # - key [#][2].
In case of a pager that does not forward voice messages -
skip the last [#][4]. ;
If you need a 5-second delay anywhere within the
message, key [#] [3].
Press [#] to confirm the data just entered.

Figure 5. Typical Data Arrangement in Memory
.Contact the paging company for specific interface details (PIN or

5.7. Programming Summary

The dialer can be programmed equally well in the installer's office
or at the installation site. Follow the PROGRAMMING CHART

no PIN, separating characters required etc.).

Figure 5 depicts a typical arrangement of data in the dialer
memory for reporting an event to a pager. In this example, the
phone number is entered into memory location No. 3, and the
numeric message is entered into the memory location No. 4.

A hexadecimal E at the end of the phone number tells the dialer
move to the next memory location and send the data stored in it.
A hexadecimal E at the beginning of a memory locatiqn identifies
the contents of this location as pager data. A hexadecimal E after
the data serves as a cue for playing the voice message.

(Para. 5.8)
code options are explained in the second column, and the full

programming sequence
column. Each programming step is enclosed in square brackets,
and may include more than one keystroke. The fifth column
shows the default values, and
for you to fill
Note: If no v
aborted and the selected location will revert to the previously
saved value.

To quit programming at any stage, press the [STOP] key.

row by row, and enter the appropriate variables. The

for each variable i1s given in the fourth

the last column (Prog) is left blank
in your own programmed values. ) :
key is pressed for 30 seconds, programming will be

3.8 Programming Chart . - e
imi rammi k

Loc. No. | Description of Parameters & Code Options Entry Limits rog g Bl o
[ — igi # None

1 1st telephone number associated with input Z-1 20 dfg!:s FPJE} E { g«g E:zﬂ Eg" e
12 2nd telephone number associated with input Z-1 20 gfgfts e o
13 3rd telephone number associated with input Z-1 ;g dfgftz o ene

4 4th telephone number associated w?'th fnput Z-1 = d;g;ts PR N T
5\ 1st telephone number associated wn.h u)put Z-2 -~ (PRI 5] Nurm] s e

6 2nd telephone number associated with input Z-2 — (PRI [ (N o e

il 3rd telephone number associated with input Z-2 T (PRI 51 (7 (Num] (T =

8 4th telephone number associated with input Z-2 E g
.9\ Inaccessible to installers or users . — FRIGO A [Codel /A -

10 Inhibit or permit the listen-in function: ‘ :

0 - inhibited; 1 - permitted o PRILE Codel [

|37 Select Dialing method: 0 - DTWF; 1-Pulse OorL i N 1 7
L No. of dialing attempts for alamms at in ut Z-1 — R3] ] [Num] (2] 1
-lL_ No. of dialing attempts for alarms at input Z:2 — 2% (PRIT141 [ el ] 3

14 Delay (in seconds) between trigger and action (to p

larm

Csaliig] the user to clear a false alarm) T
4




.z No. | Descripti rami 2¢ Ot
lac.No. | D ption of Paranieters & Coae OF)MM\T_EW
e Its Proz i Eapt
= Ordelr AT T e regramming Format ractory Prog.
0 - alarm type segment first; Oor 1 b Record
1 - identification segment first (ERIHST # (Code] }
16 LF ¢.iput logic: 0 - N.C.; 1 - N.O.
1719 Ine- tess.biz to installars or usars ey (PRI [16] [#) (Num] [#] 1
0 . !\i'w;me_: of recorded miessage Iepeats & - — ‘ :
21 Lrs&e_n-m duratign (in seconds) 1. 286 [PRY [227 4] [Num] = 4
2 Z-A input deﬂnft{cn (Z-1 logic): 0 -N.C.; 1 - N.C, :)_ 225 (PRI [21] [#] [Seq] [ 60
. Z-2 input definition (Z-2 logic): 0-N.0.; 1 - .G ! (PR} 1221 [#] (Cac ] (#] L
24 Selection of Backup or Non-backi S dor 1 [PR}[2
| oKUp reporing meetiad : 1 [23] [#] [Cod=] [#] 0
0 - non-backup: 1 - backup (see note) y ol (PRI [24] [#] (Code] (#] 1
*The "00" value is illegal in this memory location

= n programming a 20-digi ; :
19 4T LED 190y et s e o e

event closed and call = ot L signal from a singl i i . :
current all off the communication session. The remaining 3 telgpiréi/:ggig %’Zrz %r? ggc%/; I;us}zzﬁgéinéri?ycomder =

In the Non-Backup mode, an acknowledge si ;
considered reported and closed. ge signal must be received from each telephone in the group of 4 before the current event is

N\

After installation, programming, and mess i

function should be verified. - recordupg, COmECh E

Testing can be made easier if you possess a cellular telephone and a

portable AM/FM radio. For testing Ppurposes, you can temporarily

program your cellular telephone's number in Location 1 (the first F

telephone inﬂ the first group) and in Location 5 (the first telephone in

the second group). This way you can monitor both messages and

exercise remote control without bothering anyone. Switch the AM/FM G

radio on to play softly and put it about 2m (6 ft) away from the dialer.

Then proceed as follows:

A. Trigger input Z-1 by opening or closing the circuit, as necessary.

B. Ifa predialing pause has not been programmed, the DIAL LED will
immediately light. It will remain lighted (tone dialing) or flash H
(pulse dialing) indicating that the dialer has indeed begun its g
dialing routine. i3 X 1.

C. If all goes well, your cellular telephone will ring. Answer the call

and listen. The message should come through loud and clear.

o i thg listening-in function is permitted, you should now start
hearing the radio through the telephone's earpiece.

Note: To prevent acoustic feedback, move into another room and
continue monitoring from there.

5 Watqh for the waming beep that sounds shortly before end of
session. Press the "1" key on your telephone and verify that the
listen-in period carries on instead of coming to an abrupt end.

. Press the telephone’s "9" key twice in succession. The dialer

should terminate the communication session and go "on hook". If

the dialer is in the non-backup mode (‘0" has been selected

Location 24), press the STOP button ['DL-125C") or disconnect

the power ("DL-125CA") to prevent further dialing.

Reconnect the power (DL-125CA only) and trigger input Z-2 by

opening or closing the circuit, as necessary.

Repeat steps B through G above for this input too. If all goes well,

reprogram the telephone numbers in Locations 1 and 5 as

requested by the user.

Verify that the message segments are read in the correct order,
as programmed (identification segment first or alarm type
segment first).

Note: Testing can be carried out without a cellular telephone,
provided that you secure cooperation of the called parties. You must
warn them in advance that you are about to test the system, explain

D. Wait for the 3-second interval between message repetitions and
press the "1" key on your telephone. After that, the message
should not be repeated any more.

briefly what they have to do and have them report to you later
whether all went well.

use of this device, the telephone company is required to give
adequate notice of the changes. ; ;
If the telephone company requests information on what equipment is
connected to their lines, inform them of:

(a) The telephone number that this unit is connected to,

(b) The ringer equivalence number (0.0B)

(c) The USOC jack required (RJ-31X), and

(d) The FCC registration number 3 '
Items (b) and (d) are indicated on the label. The ringer equivalence

number (REN) is used to determine how many devices can be connected
to your t(eleph)one line. In most areas, the sum of the RENs of all devices
on any one line should not exceed five (5.0). If too many devices are

attached, they may not ring properly.

FCC Requirements

1. The Federal Communications Commission (FCC) has established Rules 4
which pemmit this device to be directly connected to the 'telephon'e
network. Standardized jacks are used for these connections. This
equipment should not be used on party lines or coin lines.

2. If this device is malfunctioning, it may be causing also harm to the
telephone network; this device should be discor)necte_d until the
source of the problem can be determined, and -until repair has been
made. If this is not done, the telephone company may temporarily
disconnect service. i ) -

3. The telephone company may make changes In its technical
operations and procedures; if such changes affect the compatibility or

NFORMATION

A SR s

A1 User- Guianc

We recommend to photo-copy this section for all the d i

If programm = dialer will operate_automatically e
users?imervgﬂugﬁrfeﬁg\’be\%r. the user cgn initiate an alarm or stop
Operation manually.

ISy Pressing AL-1 will cause the dialer
ALARM-2

of phone numbers and send them
ﬁﬁb

i - the proprietor of the protected premises and all called parties.
e e th?/V%I}lep listening to the incomin verbal message, the called party can
exercise some control over the dialer by sending DTMF (touchtone) codes
lephone line: fd .
o ol Serves as an acknowledgement. The dialer will stop
sending the message and will permit "listening in".
Before the listen-in period ends, the dialer beeps once.
Pressing [1] again will start another listen-in period.

to call the first group

w8 p(1)

the relevant verba

message. ; . eond
Pressing AL-2 will cause the dxalegI to é:na1|| é‘;ergfevant

group of phone numbers and sen nt and causes the dialer to

Serves as an acknowledgeme

B% Pressing STOP. . the dialer o @ ‘na the message and go "on hook". The dialer
gﬁ)s%gggggéﬁl{ggg‘ ogéye) t‘ggll?:eugﬁd ahack bt?on @@ alti?lpttfggdég the remaingmg numbers (if programmed to
o8 J i s " communica ;
n alarm”, @ new comnl i s0)
lsnepsl']s,tisc'inlfwialpsltréetl{tlrlsbo'th inputs are r_aorgllaclj .iéhagila)lﬁf
will standby. Note: This function is disablé
125CA.
5
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A2 Bata Record

AL-1 DATA
Message ...
{st called party ..
ond called party....
3rd called party......coo..uu...
gthealled pamty ...,

AL.-2 BATA
Message ..

st salled paiy..
2nd cailed party.......
3rd called party

X 4th called Dart\ll

Fimeslapats (S '
Lixclaration of Conformity

Iy Accordance with R & TTE Directive of 1995/5/EC

We, ihe uhder&igned,
Lompany Visonic Ltd
Address: 24, Habarzel Streel. | Tal-Avi
Country: Israel SR
Telephonz number. +972 3 64567389
Fax number; +972 3 6455788

certify ar;i ;{zciare under our sole responsibility that the foliowing equiprmant
P (3 k3 ¥ =
DL 1258 o Product description / Supplementary info

ogrammable 2-Cha 5
15 tested and conforms with the fo}lo::.'?ng Sla;;gz;éplwannel Speech Dialer

Standard
Talephony.
TBR21! Tamiinal Equipment (TE); Altachment raqui f
r m{ N Y sruirement -E :an 2pErova
far cqnnechqn fo H]e analogue Public Switchad Tgr;;kssg‘:léfggfc* %Lvrso‘men e
Szfety Of Information Technology: i e
EN 60850+ Am1{93), Am2{93), Am3(95). Arma(57). 83 it
Sy G 2 ( ). Ard{57). Safety of Infarmation technalogy squipment inchiding electrical busingss

and thel lian i i it ;
nd therefore complies with the essential requirements and provisions of the Directive 199%/5/EC of the European

Farli&”]en‘ and of the coungil of 9 bllld'l i ol £3 CAUIETE &
3 b 19958 on Radio cguipmen and Talecommuni 1GNNS TN i Yiess il
10 € L pmer t and Telecoms unications i':‘ minal E¢ '.i]‘l wnt and

the mutual recognition of their conformity and Annex fil (Conior

mity Assessmant procedure referred o in adicle 10(4)),

The following thsﬁed. Bodies and/or independent laboratories have been censulled in the Canformily Assessment

o procedure; .
i Numbé
A2LA Certified Lab e pasT

Name and address

ITL, 28 Hacharoshet St. P.O.Box 211, Or Yehuda 50251, Isiael

Tha technical documeniation as ra.aquired by the Conformity Assessment proéedure is kzpt at the ollowing address.

Company: Visonic Ltd,

Address: Fraser Road

Priory Business Park

Bedford. MK44 3WH

Country: UK . . :

Telephong number: 0870 7300800

Fax number; G870 7300801 -

Drawn up in:
Tel-Aviy, Israel on 30/05/2004
: (place) {dd-mm-yy)

Visonjc Ltd - + 24, Habarze] Street., Tel-Aviv 61220,israel

Gl . 3 e
{signaiure)
Fax:+972 3 6456788

..-—-—:-""’"

Avi Shachrai

{name and function; (company siamp)
Phone:+872 3 6456789

WARRANTY

Ylsonic Limited (the ‘Manufacturer”) warrants this product only (the “Product’) to the ariginal purchaser only (the
Purchaser’) against and
(12) months from the date of shipment by the Manufacturer. :

This Warranty Is absolutely conditional upon the Product having been properly installed, maintained and operated

is undar normal use of the Product for a period of twelve

However, if the Manufacturer is held liable, whether directly or Indirectly, for any loss or damage arising under this
f limited warranty, THE MANUFACTURER'S MAXIMUM LIABILITY (IF ANY) SHALL NOT IN ANY CASE

EXCEED THE PURCHASE PRICE OF THE PRODUCT, which shall be fixed as liquidated damages and not as a
penalty, and shall be the complete and exclusive remedy against the Manufacturer.

ing the delivery of the Preduct, the Purchaser agrees to the said conditions of sale and warranty and

other than the manufacturer, are not covered by this Warranty.

The Manufacturer does not represent that this Product may not be P
Product wil prevent any death and/or personal injury and/or damage to property resulting from burglary, robbery,
fire of ctherwise, or that the Product will in all cases provide adequale warning of protection.
properly Installed 2nd maintalned, only reduces the risk of such events without warn
or Insurance that such events will not ocour.

THIS WARRANTY IS EXCLUSIVE AND EXPRESSLY IN
OBLIGATIONS OR LIABILITIES, WHETHER WRITTEN, ORAL,
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE,

NO CASE SHALL THE MANUFACTURER BE LIABLE TO ANYONE FOR ANY CONSEQUENTIAL OR
INCIDENTAL DAMALES. FOR BREAGH OF THIS WARRANTY OR ANY OTHER WARRANTIES
WHATSOEVER, AS AFORESAID.

THE MANUFACTURER SHALL IN NO EVENT BE LIABLE FOR A
CONSEQUENTIAL OR PUNITIVE DAMAGES OR FOR LOSS, DAMA
OF USE, PROFITS, REVENUE, OR GOODWILL, DIRECTL
| PURCHASER'S USE OR INABILITY TO USE THE PRODUCT,
OTHER PROPERTY OR FROM ANY OTHER CAUSE, EVEN IF M,
THE POSSIBILITY OF SUCH DAMAGE.

THE MANUFACTURER SHALL HAVE NO UABILITY FOR
INJURY AND/OR DAMAGE TO PROPERTY OR OTHER LOSS
CONSEQUENTIAL OR OTHERWISE, BASED ON A CLAIM THA

under conditions of normal use in with the and op When n
instructions. Products which have become defective for any other reason, ding to the he having been dof. e :

, such as Improp fallure to follow ded i jon and operational i Some jurk do not allow the lon er of or | sothese
neglect, willful damage, misuse or | lon or pering, or repalr by anyone limitations may not apply under certain circumstances.

The Manufacturer shall be under no liability whatsoever arising out of the corrupticn and/or maifunctioning of any
il 2 £

ted or that the

ised and/or

The Product,
ing and it is not a guarantee

LIEU OF ALL OTHER WARRANTIES,

EXPRESS OR IMPLIED, INCLUDING ANY W
OR OTHERWISE. IN

NY SPECIAL, INDIRECT, INCIDENTAL,

The Manufacturers obligations under this Warranty are limiled sclely to repair and/or replace at the
Manufacturer's discretion any Product or part therecf that may prove delective. Any repair andlor replacement
shall not extend the original f

relnstallation costs. To exercise this Warranty the
and insured. All freight and i

ty.
This warranty shall'not be modified, varied or
act on its behall in the ificati
Product only. All products, accessories of a

orany

y pericd. The shall not be responsible for dismantiing and/or
Product must be returned to the Manufacturer freight pre-paid
Ity of the Purchaser and are not included in this

costs are the resp

arranty.
ded, and the facturer does not any person to

variation or of this warranty. This warranly shall apply to the
ttachments of cthers used in conjunction with the Product, including

GE, OR EXPENSE, INCLUDING LOSS
Y OR INDIRECTLY ARISING ‘FROM
OR FOR LOSS OR DESTRUCTION OF
IANUFACTURER HAS BEEN ADVISED OF

ANY DEATH, PERSONAL AND/OR BODILY
WHETHER DIRECT, INDIRECT, INCIDENTAL,

batteries, shall be covered solely by their own it 2ny. The shall not be liable for any
damage or loss whatsoever, whether directly, | inci ially or cthe , caused by the
malfunction of the Product due to preducts, or of others, ini batteries, used in
jt ion with the Pr , This yis fo the original Purchaser and is not assignable.
Thl;-Warran(y is in addition to and dces not affect your legal rights. Any pluvnsjon in this warranty which is
contrary to the Law in the state or country were the Product Is supplied shall not apply.
i and operational lesting the

Warning: The user must follow the
Product and its whole system at leas!
the protection of his/her property.

+ once a week and to take 2ll necessary precautiens for his/her safety and

C 1/08

T THE PRODUCT FAILED TO FUNCTION.

i

retumning it for repair then you must ensure that it is retume
Directive 2002/96/EC Waste Electrical and Electronic Equipment.

E.£E Product Recycling Declaration e compa >
or information regarding the recycling of this Dmd;ﬁn e‘é°§sr?é’§r:fﬁ°e%u§£ur supp;l,ier. This product is not o be thrown sway with eve

re discarding this product and not

i rignially purchased it. If you a
ny from which you orignially p o dscard

Ly
» 788 | é*.éffs@ C €
: - (972-3) 6456769, FAX: (872-3) 6456 . %
e B cemmmmrstin R R R o
Igv.r;glg;l‘ﬁf;r:LTD. 2008 msvés.%lrigg& 055517.'- (REV. 3, 8/08)
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A2 Bata Record

Message ...
{st called party ..
ond called party....
3rd called pany....ivveviereennns
gthealled panty.....ooeviiciiiiinenn,

AL.-2 BATA
Message ..

led party
3rd called party
...................... ® 4th called parly

ES s e otn F (™ i3 '.
Li2claration of Conformity

I Aceordance with R & TTE Dirertive of 1995/5/EC

We, ihe undersignad,
Company Visonic Lid
Address: 24, Habarzel Streel. , Tal-Aviv §1220
Country: Israel
Telephion= number. +972 3 6456739
Fax number: +972 3 6455788

cenify and declare undsr our - o s 5 ,
Y our sole responsibility that the foliowing equipmint

Fvps Product descripti :
DL125C _ Programmuble 2.Cha ::;'PS‘;'; ésg?ﬂ?menkery info
15 tested and confoms with the following slandards: iz
Standard :
Telephony. |
TBR21: Tamiinal Equipment (TE); Altachment raquirements for pan-Europs %
far cannection to the enalogue Public Switched Tei \Shelhafaiopean aparoval
Safety Of Information Technology: =phone Meivorks (PSTNs) of TE
EN 60950+ Am1{93), Am2{93). Am3{95). Ama(57). 8a

<, e e Sy ARk = 1 > g
squipment iety of Information technalogy =quipment including electrical busingss

and tharefore :;cmblies; with the essential requirements and isi f the Directi 3
; i ) : L t provisions of the Directive 1985/5/EC of the European
I?arhan_len{t and of the council of 8 march 1999 an Radio equipment and Telecommunications T‘:j:erin::lI Equip‘{_namp an
'ha mutual ‘recognmon'of theic conformity and Annex 11l (Coniormity Assessmant procedure referred (o in aricle 19(4)),
Fl)’?oec ggll‘?;af:ng NthﬁEﬂ. Bodies and/or independent laboratories have been censulted in the Canformily Assessment
Type ¢ Number Name and address
AZEA Certified Lab e ITL, 26 Hacharoshet St P.O.Box 211, Or Yehuda 50251, lsrael
Tha technical documentation as requirzd by the Coniormily Assessment procedure is kept at the following address.
Company: Visonic Ltd, 3 s ' -
Address: Fraser Road
Priory Business Park \ e
Bedford. MK44 3WH . : 5 R
Country: UK . . %
Telephone number: 0870 7300800 .

Fax numiber: 870 7300801 - - /. ol
Drawn up in: T - T S
Tel-Aviv, Israel an 30/05/2004 4 : 5 —""mwchm{ ; g
- (place) {dd-mm-yy) {signaiure) {name and function; (campany siamp)

Visonic Ltd . og Habarze) Street., Tel-Aviv 61220,/srael  Fax:+972 3 6456788 Phone:+972 3 6456789

WARRANTY
- i i iabl irectly or Indireclly, for any loss or damage arising under this
Visonic o @ *Product’) to the original purchaser only (the However, if the Manufacturer is held liab! e‘, whether direct!
-pmﬁﬂﬁ‘;ﬁﬁ:« bt el wananinu;b s 32'34"?.«,“2; uI;e gnne Proa?m wr: aperiodof twelve limited warranty, THE MANUFACTURER'S MAXIMUM LIABILITY (IF ANY) SHALL NOT IN ANY CASE
(12) months from the date of shipment by the Manufacturer. . EXCEED THE PURCHASE PRICE OF THE PRODUCT, which ih';ll !:‘e ﬁxjd;s fiquidated damages and not as a
i i i i | be the complete and exclusive remedy against the Manufacturer.
This Warranty Is absolutely conditional upon the Product having been properly uslalleg,_malntamcd and operated &;:::Y amisxhﬁm! delivery :l the Product, the Purchaser agrees lo the said conditions of sale and warranty and

under conditions of normal use in with the cl! and op o e oer ¥
discreti ns.uc: ' 2o f; "e deh!: f '“e Bl omsr di atalat and . lﬂle | i Some juri do not allow the exclusion or limitation of incidental or consequential damages, so these
such as I ion, fallure to follow P! Fne in ci
lect, W mage. m idental i i itat may not 3 under certain circumstances. ? .
m i cenmo, mabes of . 2 S 4 SriieERi By o ‘Ill":e Ml:gi!acuyner shpaﬁlrybe under no liability whatsoever arising out of the corrupticn and/or malfunctioning of any
er than the manufacturer, are not covered by this Warranty. e o oo that the o i equip or any pr

i il fepseaniis e ety may nolve i der this Warra:ty are limited sclely to repair and/or replace at the
roduct wil ¥ i lary, fobbery,  The Manufacturers obligations under L :
? w'enu p:d:vem Y dea!hPandl’ar pefsonal Injury andfor _dama” lﬂ(pmwampeﬂiy resot:lmsg?;r?u rs"I:dhrz Frnduc'yl, Manufacturer's discretion any Product or parl therecl lha’l may prove defective. Any r;ia‘x‘r"agglr:ra ’r:l?lac:rf:\;z
P‘nl’l: e e e Lol snicmes P . el e nd it s not aguarantee  shall not extend the original Warranty period. The shall not be responsi! i i h:\g jdex
LI nd makiaioed, oot gecticms e sk of Eicyeven= iRl varng < relnstallation costs. To exercise this Warranty the Product must be returned to the Manufacturer freight pre-pai
;"‘lllnssu IV‘VHW Iesvegg;nun;l:l%mhrhb EXPRESSLY IN LIEU OF ALL OTHER WARRANTIES, and insured. Al freight 2nd costs are the r of the Pur and are not included in this

LIABILIT] RITT RAL IMPLIED, INCLUDING ANY Wz}(mﬂl‘/- £ : ded. an fact! does not any person to
mgm“gfr;‘mcgkmﬁwsg:mmﬂass Fgghi PAR‘I'EIZZRLisRSFggPOSE, OR OTHERWISE. I e m;;ag:am e modiied, vadied or exe B sty Lok iy o
ENTIAL Of on i el it Includ
NO CASE SHALL THE MANUFACTURER BE LIABLE TO ANYONE FOR ANY oﬁ%héiﬁdxmw“s Product only. Al products, accessories cr attachments of clhers u:hm in conjunction :;?utnpéiﬂﬁa% lnas aur\‘r_;
wﬁigamn DAMAGES FOR BREACH OF THIS WARRANTY OR ANY batteres, shal be covered salely by thef Su ltianyihe i oY cataedby e
nether directly, il :
kel SLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL, 427860 o he Product due to products, ies, of of others. pakericsLsedil
ANUFACTURER SHALL IN NO EVENT BE LIA malfunction =2 is exclusive to the original Purchaser and is not assignable.

CLUDING LOSS sl . ot

CONSEQUENTIAL OR PUNIVE DAMAGES OR FOR LOSS, DAMAGE, OR BXPENSE, IEE (L oy, coniuneton Wil e ELet o and does ot sifect your legal righis. Any provson in is varmanty which s
9 35 pRonTS, REVENLE) OF GOODWILL e OF%R”II.Lt’)Igs OR DESTRUCTION OF z:ﬁvzlya‘r: tr:ZLawin the state or country were the Product Is supplied shall not apply. et
| PURCHASER'S USE OR INABILITY TO USE THE PRODUCT, OR N fsi and operational nclucing lestaa e

5 ED OF - The user must follow the e 5 ;
OTHER PROPERTY OR FROM ANY OTHER CAUSE, EVEN IF MANUFACTURER HAS BEEN ADVIS it ant s whole sytem st east s a week and o take 3 necessany grecatonsfor e (e 1<
THE POSSIBILITY OF SUCH DAMAGE. jon of i perty.
THE MANUFACTURER s:Ai‘: HAVE NO UABILITY FOR ANY DEATH, PsnsonAl.Egr;L:/:gDizgﬁl the protection of hishef pro
INJURY AND/OR DAMAGE TO PROPERTY OR OTHER LOSS WHETHER DIRECT.F ,’ng .
CONSEQUENTIAL OR OTHERWISE, BASED ON A CLAIM THAT THE PRODUCT

. 1/08

ou orignially purchased it. If you are discarding this preduct and not

F f fon from which y 12 3
- o Tegaring e ecych ; digst contac 110 o Thi {6 be thrown away with everyday waste,
E i on{u faouon regat;"drggyouemrsscty erl\r;%redmlgllﬁt?sm rgru%eydoas identified by your supplier. This product is not to be
retuming it for repair the L __L__’___——L-—ﬂd—'_
Lbwwy Diractivg ZOOZISgIEC Waste Electrical and Electronic Equipment. é;f C é
. AX: (972-3) 6456788 i ,,“‘“E@

L PHONE: (9729 &45 6788, LG 243.0833, (800) 223-0020 FAX: (880) 242-8094 MADE:IN

VISONIC. RAELY: AVIV 61220 ISRAE 1376. PHONE: (860) :

vnsou:(c: :.Jg .(l(.llSS.A.)- ) 2'50\;?5?7"%%?.3 TOWN RC(J:;DLb %Lc%c_yllxragelm %Noaé%g PO (SFONE 0870} 7300800 FAX: 0870) 7300801 ISRAEL
VISONIC LTD. (UK): 7 COPPERHOUSE COURT. .

INTERNET: [ www.visonic.com i, 5

OVISONICLTD. 2008  DL-125C, DL-125CA DES817- (REV- =
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LCD-016M002B

AR <
i6x2 Charactar LCD

¥

4
—— T

A

FEATURES

* 5 X 8 dots with cursor

Vishay

# -
Eo1 _] =] BRiE G u] e
& i ﬂf' A 7[ || l l * Built-in controller (KS 0066 or Equivalent)
g "_]L __JUD ; * + 5V power supply (Also available for + 3V)
@, S * 1/1€ duty cycle :
B2 \z\,{ * B/L to be driven by pin 1, pin 2 or pin 15, pin 16 or AK (LED)
* N.V. optional for + 3V power supply
e
MECHARNICAL DATA ABSOLUTE MAXIMUM RATING
ITEM STANDARD VALUE UNIT ITEM SYMBOL | STANDARD VALUE UNIT
Module Dimension 80.0 x 86.0 mm MIN. | TYP. | MAX.
ViewinglArea 00 0141610 mm Power Supply | vDD-vSs | -03 | - | 70 | v
beliolze 0:56:0.66 [ Input Voltage VI -0.3 - VDD
Character Size -2.96 x 5.56 mm
- NOTE: VSS = 0 Volt, VDD = 5.0 Volt
ELECTRICAL SPECIFICATIONS
ITEM SYMBOL CONDITION STANDARD VALUE UNIT
' MIN. TYP. MAX.
Input Voltage VDD VDD = + 5V 4.7 5.0 5.3
VDD =+ 3V 2. 3.0 53
Supply Current IDD VDD =5V - 1.2 3.0 mA
-20°C = = =
Q o V
Recommended LC Driving | VDD - VO 0°C 4.2 4.8 21
o 2 4.6
Voltage for Normal Temp. 25°C 3.8 4
o 4.0 4.4
Version Module 50°C 36
70°C = = =
. o = 4.2 4.6 \'
LED Forward Voltage VF 25°C e o B
LED Forward Current IF 25°C | Array = =
Edge = 20
5 = - 5.0 mA
EL Power Supply Current IEL Vel = 110VAC:400Hz
DISPLAY CHARACTER ADDRESS CODE:
: - 13 14 15 16
Display Position 2 Bl - A Db 7 gl 9 onRliE 2 =
DD RAM Address oo T 01 i
DD RAM Address | 40 | 41

Document Number: 37217
Revision 01-Oct-02

F

or Technical Questions, Contact: Displays@Vishay.com

www.vishay.com
31



LCD-016M002B

Vishay

16 X2 Chai‘acter LCD

PIN NUMBER SYMBOL =
] FUNCTION
Vss
G
2 Vdd -
] +3Vor+5V
V
A £ e Contrast Adjustment
RS H/L Register Select Signal
5, RIW_ i
H/L Read/Write Signal
6
E H —L Enable Signal
i DBO H/L Data Bus Line
8 DB1 H/L Data Bus Line
9 DB2 H/L Data Bus Line
10 DB3 H/L Data Bus Line
i1 DB4 H/L Data Bus Line
12 DBS H/L Data Bus Line
13 DB6 H/L Data Bus Line
14 DB7 H/L Data Bus Line
15 A/Vee + 4.2V for LED/Negative Voltage Output -
16 K Power Supply for B/L (OV)
DIMENSIONS in millimeters
3.55
2.95 10.6
060
Q.551 1
DOT SIZE
[Ty Nal j
ol g
80.0+0.5 i Eawnn]
4.95 71.2 C
7495; 66.0 (VA)
12.45 56.2 (AA) A 9.7 MAX
B B2l |80 P2.54* 15 = 38.1 o )
N @ & = B & o H2 5.1
[ I 3.0 1.8 16 @ 1.0 PTH ' r
i | e/ | izl 1
i XA 881813 AR L T 2 . =i
o K ' - \
o == =31 =] \
2’25538—‘E -5 / i])
o| Nl o]l vl & v T
(3] 3 =1 - ST e |
N — =] | i L
7 N 1.6
[t | \&o25PTH | 1o L
agro/ || 4055 .l | #@soPaD _ELORNOB/L _
75.0
2.5 -
LED - H/L B/L
HIGH | LOW
Hi 13.2 12.1
He| 86 | 75 |
—————
i Document Number: 37217
e Technical Questions, Contact: Displays@Vishay.com Revision 01-Oct-02
\g\ZNW.vishay.com el
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The MRC19-PIR is a Passive Infrared (PIR) motion
detector sensor (wall mount or ceiling mount). The
device adds occupancy sensing capability to the
Modular R_oom Control (MRC) integrated room control
system. It is used in conjunction with a door contact
device and a room controller to determine occupancy
in the guest room. This determination contributes to -
enhanced security, energy management, and overall
operating efficiency for a hotel.

Mounting
Location Considerations

MRC19-PIRW (Wall Mount)

Place the motion detector on the wall, as close to the
ceiling as possible, and preferably in a corner of the
room that overlooks the bed and the entrance area.
The field of view for the sensor is 90° horizontal and
45° vertical. Mount at a slight downward angle to
maximize coverage. The down side of the PIR is the
end with the small window in it.

JERHNSON
CONTR ._S Installation Instructions MRC
lssue Date  July 19, 2002
e Modular Room Cuntrol
-PIR Series Motion Detector Sensors
Application

MRC19-PIRC (Ceiling Mount)

Mount the motion detector on a firm section of ceiling,
at a height of between 8 and 15 feet and well away
from Neon or Fluorescent lights. Keep cables for the
PIR away from electrical wires by a minimum of 12 in.
(305 mm).

Select the mounting position for optimum coverage,
noting that the coverage provided by the detector is
slightly elliptical. The field of view'is 360° horizontal
and 45° vertical. The Light-Emitting Diode (LED)
position and the keyhole on the circuit board can
identify the correct position.

£\
AZEZA\ CAUTION: Risk of Shock.
Disconnect the power supply before mounting the
motion detector to prevent electrical shock or
possible damage to the equipment.

A CAUTION: Risk of Shock.

Disconnect the power supply before mounting the
motion detector to prevent electrical shock or
possible damage to the equipment.

To mount the motion detector:
1. Remove the cover of the motion detector.

2. Drill a hole in the top part of the plastic, and fish
the four-conductor cable through the hole.

3. Mount the detector on the wall using two SCTews.
These screws can be pushed 'Ehrough‘ the
two marked circles in the plastic housing. Tighten
the screws. :

© 2002 Johnson Contrals, Inc.
Part No. 24-9778-49, Rev. —

To mount the motion detector:

1. Remove the motion detector cover by turning the
cover in a counterclockwise direction.

2. Screw the base to the ceiling at the required
location, passing the wire through the cable entry
hole. If the circuit board was removed, replace it at

this time.
3. Use a silicon gel to seal any holes. This prevents

air drafts and foreign matter, which may cause
false alarms, from entering the PIR.

1

www.johnsoncentrols.com



Wiring
MRC‘IQ-PIRW {Wall Mount)

CAUTION: Risk of Equipment Dzmage,

Before applying power, make all wiring connections
and check the connections. Short-circuited or
improperly connegted wires may result in permanent
damage to the unit.

b=

IMPORTANT: Mak.e all wiring connections in
accordance with the National Electrical Code (NEC)
and all local regulations.

Refer to Figure 1 for wiring connections and
dimensions. To wire the motion detector:

1. Use a four-conductor, 24-gauge cable from the
location of the motion sensor to the MRC
thermostat. Strip the insulation from the four wires
1/4 in, (6.35 mm).

2. Turnthe four screws on the detector’s terminal
strip counterclockwise to open them to accept the
wires (see Figure 1).

3. Allow at least 4 in. (102 mm) of slack on the cable
from the motion detector at the detector's end, to
allow for ease of maintenance in the future.

o —

Connect thg two leads, bringing the 12 VDC power
tq the terminals marked + and -. Observe polarity.
Tighten the screws and tug on the wires to verify
that a good connection has been made. Do not
exert'excessive force when tightening the screws,
as this will deform the terminals.

Connect the second pair of leads to the terminals
markgd C and NC. There is no need to observe
polan@y. Tighten the screws and tug on the wires
to verify that a good connection has been made.
Do not exert excessive force when tightening the
screws, as this will deform the terminals.

The onboard L\ED has a dual function. It will show
a short flash for a pre-alarm condition and a long
flash (5 seconds) for an alarm condition. If the
flashing is not desirable, removing the LED (LK3)
link will disable the LED.

Install the detector cover.
Apply power.

Perform a walk test as described in the Setup and
Adjustments section.

1.7

2 Modular Room Control (MRC) MRC19-

Figure 1: RARC19-PIRW Wiring Conn

PIR Series Motion Detect
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MRC18-FIRC (Ceiling Mount)

CAUTION: Risk of Equip

) pment Damzze.
Before applying power, make all wiring connections
gnd check the connections. Short-circuited or
improperly connected wires may result in permanent
damage to the unit.

[ miPoRTANT:

] Make all wiring connections in
accordance with the National Electrical Code (NEC)
and all local regulations.

Refer to Figure 2 for wiring connections and
dimensions. To wire the motion detector:

1. Use a four-conductor, 24-gauge cable fronrthe
location of the motion sensor to the MRC
thermostat. Strip the insulation from the four wires
1/4 in. (6.35 mm).

2. Allow at least 4 in. (102 mm) of slack on the cable
from the motion detector at the detector’'s end, to
allow for ease of maintenance in the future.

-

Connect the two leads, bringing the 12 VDC power
to the terminals marked 12 VV and 0 V. Observe
polarity. Tighten the screws and tug on the wires
to verify that a good connection has been made.
Do not exert excessive force when tightening the
screws, as this will deform the terminals.

Connect the second pair of leads to the terminals
marked N/C. There is no need to observe polarity.
Tighten the screws and tug on the wires to verify
that a good connection has been made. Do not
exert excessive force when tightening the screws,
as this will deform the terminals.

These are normally closed relay contacts that
open when motion is detected. Do not wire the
Tamper (not used in this application).

Set the range and pulse links according to the
required application. It is recommended that the
pulse link be in the On position and the range link
in the Off position under normal circumstances.

Replace the cover.

Apply power and wait for the LED to extinguish
(approximately 30 seconds).

Perform a walk test as described in the Setup and
Adjustments section.

&

Figure 2: MRC19-PIRC Wiring Connections and Dimensions, in. (mm)

Sensors Installation Instructions
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Ceiling RMount PIR Qptions

KLiarm LED LK3
The onboard LED is dual function. It will show a short

flash for a pre-alarm condition and a long flash
(6 seconds) for an alarm condition.

Ifthe flashing LED is not desirable, removing the LED
link will disable the LED.

Pulse Count LK2

[t may be unavoidable to install the detector in a bad
environment, Pulse count is @ means of adjusting the
‘number of pulses received before an alarm is
generated. In a normal environment with the jumper
on, 1-2 pulses should cause an alarm. For harsher
environments, remove the jumper and 3-4 pulses will
cause an alarm. <

Range L1

The range link is a means of setting the level of
infrared required to generate a pulse from the detector,
which will directly affect the detector's sensitivity. The
correct setting will depend on the size of the area to be
covered.

o  With the range link on, the detector will detect the
full range of motion.

o With the range link removed, the detector will
detect a much smaller area.

Note: The range of the PIR is determined by height
of mounting and whether LK1 is on or off.

Setup and Adjustments

Walk Test

By walking throughout the room and observing the
LED on the PIR, the covered range and pattern can be
verified (see Figure 3 and Figure 4). An alarm should
occur at a maximum of 3 to 4 normal steps.

Stop and wait for the LED to turn off before continuing
the walk test, continuous motion in the protected area
will keep the alarm LED activated.

(P Door Switch

7
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Figure 3: Wall Mounted PIR Field of Coverage

4 Modular Room Control (MRC) M
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MRG,..~"
Thermostat

Bath

Figure 4: Ceiling Mount PIR Field of Coverage

N

Technical Specifications

Product MRC19-PIRW Motion Detector Sensor WMRC19-PIRC Motion Detector Sensor
Power Input 12 VDC 12VDC
Dimensions: H x L x W § See Figure 1. See Figure 2.
Shipping Weight - 2.8 ouncas 2.5 ounces

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond these :
specifications, consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or
misuse of its products.

S Printed.in U.S.A.

gOC7) Eéxlig‘gan S(reet' www.johnsoncontrols.com
.' - 01 g, . .

oy eries Motion Detector Sensors Installation Instructions 5

Modular Room Control (MRC) MRC19-PIR S




