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ABSTRACT

This thesis present a design automatic device controller with movement
sensor. Pyroelectric sensor detects human body movement that dissipates heat in
the infrared rang together with LDR to measure rounding light intensity.
So pyroelctric sensor and LDR signals are transmitted to microcontroller PIC
16F877A. That are work control to switch on/off light a triac. Also that can send
signals to switch on/off with computer and as that can set time switch on/off to
light.

The results demonstrate that average angle of measure 4.90° Maximum
average distance of measure 9.25 meters | maxix;lum angle of measure 13° and

maximum distance of measure 17.08 meters Found that when placing a sensor in

the horizontal can detect than placing a sensor in the vertical.
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#include <16F877A.h>
#use delay(clock=20000000)

#FUSES HS,NOWDT,NOPROTECT,NOLVP
BOOLEAN sw1=0,sw2=0,sw3=0,sw4=0;
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I interrupt

#INT RB
voidON_Change ISR(void)
{
if{linput(PIN_B5))

{
output_high(PIN_A0);

}
}
voidnit MCU(void)
{
enable_interrupts(GLOBAL);
enable_interrupts(INT_RB);
set_tris B(0xF0);
set_tris A(0x00);
}

I Main

void main(void)

{
enable_interrupts(GLOBAL);
enable_interrupts(INT_RDA);
Init MCUO);

while(TRUE)



{
if(linput(PIN_B4))
{
swi=1;
delay us(200);
}
if(linput(PIN_B5))
{
sw2=1;
delay us(200);
}
if(input(PIN_B4))
{
swi=1;
delay us(200);
¥
if(input(PIN_B5))
{
swé=1;
delay _us(200);
}

// swl=LDR sw2=sensor moving sw3=LDR sw4=no man

if(sw1&&sw4)//turn off//
{

delay_ms(100000);
iflswl1&&sw4)

{
output_low(PIN_A0);
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swi=0;
sw2=0;
sw3=0;
sw4=0;
}
}
if(sw3&&sw4)//turn oft//
{

delay ms(100000);
iflsw3&&sw4)

{
output_low(PIN_A0);

sw1=0;
sw2=0;
sw3=0;
sw4=0;
}
}



Tsunsufamdaedldmuunenianes
using System;

using System.Collections.Generic;

using System.ComponentModel;

using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Windows.Formsi

using System.Data.Odbc;

using System.JO.Ports;

namespace SmathHome

{
public partial class Form_Main : Form

{
OdbcConnection MyConn = new OdbcConnection();

Timer timer_bt Man Bath1 = new Timer(), timer_bt_Man_Bath2 = new Timer(),

timer_bt Man_Bed11 = new Timer(), timer_bt Man_Bed12 = new Timer(),
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timer_bt Man Bed13 = new Timer(), timer_bt Man Bed2 = new Timer(), timer_bt Man Bed3

= new Timer(), timer_bt Man Hall = new Timer();

DateTime dt bt Man Bathl, dt bt Man Bath2, dt bt Man_Bed11, dt bt Man_Bed12,

dt bt Man Bed13, dt_ bt Man Bed2, dt bt Man_Bed3, dt bt Man Hall;
private Bitmap pic_Login = new

Bitmap("C:\\ProjectControl\\SmathHome\\SmathHome\\icon\\login4.png");
private Bitmap pic_Logout = new

Bitmap("C:\\ProjectControl\SmathHome\\SmathHome\\icon\\logout2.png");
private Bitmap pic_Lampoff= new

Bitmap("C:\ProjectControl\\SmathHome\\SmathHome\\icon\\lightoff2.png");
private Bitmap pic_Lampon = new

Bitmap("C:\\ProjectControl\SmathHome\\SmathHome\\icon\\lighton2.png");



private Bitmap pic_Lamptime = new
Bitmap("C:\\ProjectControl\\SmathHome\\SmathHome\\icon\\lighttimemode.png");
private bool f Login = false;
private bool f bt Mode = false;
private bool f bt Mor_Bathl = false, f bt Mor_Bath2 = false, f_ bt Mor_Bedl11 = false,
f bt Mor Bed12 = false, f bt Mor_Bed13 = false, f bt Mor_Hall = false, f bt Mor Bed2 =
false, f bt Mor_Bed3 = false;
private bool f bt Man_Bathl = false, f bt Man_Bath2 = false, f bt Man_Bed11 = faise,
f bt Man Bed12 = false, f bt Man Bed13 = false, f bt Man_Hall = false, f bt Man_Bed2 =
false, f bt Man_Bed3 = false;
public Form_Main()
{
InitializeComponent();
panel Ctrl.Hide();
panel Monitor.Hide();
panel Man.Hide();
panel Base.Show();
panel_Timer.Hide();
timer bt Man Bath1.Tick +=new EventHandler(timer_bt Man_Bathl_Tick);
timer_bt Man Bath2.Tick +=new EventHandler(timer bt Man_Bath2 Tick);
timer_bt Man Bed11.Tick += new EventHandler(timer_bt Man Bed11_Tick);
timer bt Man Bed12.Tick += new EventHandler(timer_bt Man Bed12 Tick);
timer bt Man_Bed13.Tick += new EventHandler(timer bt Man_Bed13_Tick);
timer bt Man Bed2.Tick += new EventHandler(timer_bt Man Bed2_Tick);
timer_bt Man_Bed3.Tick += new EventHandler(timer_bt Man Bed3_Tick);
timer bt Man_Hall. Tick += new EventHandler(timer bt Man_Hall Tick);
if (MloginDB())
{
MessageBox.Show("Cannot Connect DB");

return;
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H
private bool loginDB()

{

string strConn = "driver={MySQL ODBC 3.51

Driver} ;server=localhost;uid=root;pwd=admin;database=bbgun;OPTION=3 s

MyConn.ConnectionString = strConn,
try
{
MyConn.Open();
if (MyConn.State == ConnectionState.Open)

{

return true;

else

return false;

catch

return false;

private void bt Login_Click(object sender, EventArgs )
{

string ¢ User = txt_User.Text;

string ¢ Pwd = txt_Pwd.Text;

if (f Login == true)

{



bt Login.BackgroundImage = pic_Login;
f Login = false;
txt_User.Enabled = true;
txt Pwd.Enabled = true;
txt_User.Clear();
txt_Pwd.Clear();
panel_Base.Show();
panel_Ctrl.Hide();
panel_Monitor.Hide();
panel _Man.Hide();
panel_Timer.Hide();
}
else if ((c¢_User == "admin") && (c_Pwd == "1234") && (f Login = false))
{
MessageBox.Show("Thank you for LOGIN");
f Login = true;
panel_Base.Hide();
txt_User.Enabled = false;
txt Pwd.Enabled = false;
bt _Login.BackgroundImage = pic_Logout;
panel_Ctrl.Show();

else

MessageBox.Show("Username n5o Password ﬁﬂwam");

private void bt_Monitor_Click(object sender, EventArgs e)

{

panel_Monitor.Show();
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panel_Base.Hide();
panel_Man.Hide();
panel_Timer.Hide();

private void pic Mor Bath1_Click(object sender, EventArgs ¢)
{
if (f bt Mor Bathl == false)
{
f bt Mor_Bathl = true;
pic_Mor_Bathl.Backgroundimage = pic_Lampon;
pic_Mor_Bath1 Refresh();

else

f bt Mor Bathl = false;
pic_Mor_Bath1.BackgroundImage = pic_LampofT;
pic_Mor Bath1.Refresh();

private void bt Mor_Bathl_Click(object sender, EventArgs e)
{
if (f bt Mor_Bathl == false)
{
f bt Mor_Bathl = true;

bt Mor Bathl.Backgroundlmage = pic_Lampon;

else

f bt Mor_Bathl = false;

bt Mor_Bath1.Backgroundlmage = pic_Lampoff;



private void bt Mor_Bed11_Click(object sender, EventArgs e)

{
if (f bt Mor_Bedl1 == false)
{
f bt Mor_Bedl1 = true;

bt Mor Bedl1.Backgroundlmage = pic_Lampon;

else

f bt Mor Bed11 =false;

bt Mor Bedl1.BackgroundImage = pic_Lampoff;

private void bt Mor_Bed12_Click(object sender, EventArgs €)
{
if (f bt Mor Bed12 == false)
{
f bt Mor_Bedl12 = true;

bt Mor_Bed12.Backgroundimage = pic_Lampon;

else

f bt Mor_Bed12 = false;
bt Mor_Bed12.BackgroundImage = pic_Lampoff;

private void bt Mor Bed13_Click(object sender, EventArgs ¢)
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if (f bt Mor_Bed13 == false)

{
f bt Mor Bedl13 = true;

bt Mor_Bed13 BackgroundImage = pic_Lampon;

else

f bt Mor Bed13 = false;
bt Mor Bed13.BackgroundImage = pic_Lampoff;

private void bt Mor_Bath2_Click(object sender, EventArgs €)
{
if (f_bt Mor_Bath2 = false)

{
f bt Mor_Bath2 = true;

bt Mor_ Bath2.Backgroundimage = pic_lL.ampon;

else

f bt Mor_Bath2 = false;

bt Mor_Bath2.Backgroundlmage = pic_Lampoff;

private void bt Mor_Hall_Click(object sender, EventArgs )
{
if (f bt Mor_Hall = false)

{
f bt Mor Hall = true;
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bt_Mor_Hall.BackgroundImage = pic_Lampon;

else

f bt Mor Hall = false;

bt_Mor_Hall.BackgroundImage = pic_LampofT;

private void bt Mor_Bed2_Click(object sender, EventArgs ¢)

{
if (f_bt Mor_Bed2 == false)

{
f bt Mor Bed2 = true;

bt_Mor_Bed2.Backgroundimage = pic_Lampon;

else

f bt Mor_Bed?2 = false;

bt Mor_Bed2.Backgroundlmage = pic_Lampoff;

private void bt_Mor_Bed3_Click(object sender, EventArgs €)
{
if (f bt Mor Bed3 == false)
{
f bt Mor_Bed3 = true;

bt_Mor_Bed3.Backgroundimage = pic_Lampon;

else



f bt Mor_Bed3 = false;

bt Mor_Bed3.Backgroundlmage = pic_Lampoff;

private void Form_Main_Load(object sender, EventArgs )

{

private void bt Manual_Click(object sender, EventArgs €)
{

panel Base.Hide();

panel_Monitor.Hide();

panel_Man.Show();

panel_Timer.Show();

}
// Timer gararilatlanasa ln

private void bt Mode_Click(object sender, EventArgs )
{

string ¢_comboBox_Listlamp = comboBox_Listlamp.Text;
int hrCal,minCal,sec=0,monthCal,dayCal;

DateTime date_get = dateTimePickerl.Value;

hrCal = Convert. ToInt16(txt Hour.Text);

minCal = Convert. ToInt16(txt Min.Text);

monthCal = date_get.Month - DateTime . Now.Month;

dayCal = (date_get.Day - DateTime.Now.Day)+(monthCal*30);

32



53

//if (DateTime.Now .Month == date_get.Month) && (DateTime.Now.Day ==
date_get.Day))

1

if (hrCal > DateTime .Now.Hour)

{
hrCal = (hrCal - DateTime Now.Hour) - 1;

minCal = 60 - DateTime.Now.Minute + minCal;

else
hrCal = 0;

minCal = minCal - DateTime.Now.Minute;

hrCal += (dayCal * 24);
I}

9 v
" AIBUIANIUN

//if (DateTime.Now.Month == date_get.Month) && (DateTime.Now.Day ==

date_get.Day))
// MessageBox.Show("oh yes");

i i

if (c_comboBox_Listlamp == "Aennasa 10"

{
MessageBox.Show("j‘lliﬂlﬁﬂﬂﬂﬁﬂﬂ‘lﬂﬁﬁﬂdm‘ig\inm");
}
else if (c_comboBox_Listlamp = "ﬁ'ﬂﬂm")
{

bt Man_ Hall.BackgroundImage = pic_Lamptime;
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TimeSpan timespan = new TimeSpan(hrCal, minCal, sec);
dt_bt Man_Hall = DateTime.Now + timespan;

timer bt Man_Hall.Start();

else if (c_comboBox_Listlamp == "o 1)

{

}

bt Man_Bathl.Backgroundlmage = pic_Lamptime;
TimeSpan timespan = new TimeSpan(hrCal, minCal, sec);
dt_bt Man_Bath1 = DateTime.Now + timespan;
timer_bt Man_Bath1.Start();

/timer bt Man Bath1.Tick += new EventHandler(timer bt Man Bathl_Tick);

else if (¢_comboBox_Listlamp == "foa1i12")

{

}

bt Man Bath2.Backgroundlmage = pic_Lamptime;
TimeSpan timespan = new TimeSpan(hrCal, minCal, sec);
dt bt Man Bath2 = DateTime.Now + timespan;

timer_bt Man Bath2.Start();

else if (c_comboBox_Listlamp == "Hoguou 1 (a19)")

{

}

bt Man Bed! 1.BackgroundImage = pic_Lamptime;
TimeSpan timespan = new TimeSpan(hrCal, minCal, sec);
dt bt Man Bedl1 = DateTime.Now + timespan;

timer_bt Man Bed11.Start();

else if (c_comboBox_Listlamp == "Yoauau | (na1)")

{

bt Man_Bed12.Backgroundlmage = pic_Lamptime;
TimeSpan timespan = new TimeSpan(hrCal, minCal, sec);
dt bt Man Bed12 = DateTime.Now + timespan;

timer bt Man Bed12.Start();
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}

else if (c_comboBox_Listlamp == "Wouau 1 (U1)")

{
bt Man_Bed13.Backgroundimage = pic_Lamptime;
TimeSpan timespan = new TimeSpan(hrCal, minCal, sec);
dt_bt Man_Bed13 = DateTime.Now + timespan;
timer bt Man_Bed13.Start();

}
else if (c_comboBox_Listlamp == "oauou 2")

{
bt Man_Bed2.BackgroundImage = pic_Lamptime;
TimeSpan timespan = new TimeSpan(hrCal, minCal, sec);
dt bt Man_Bed2 = DateTime.Now + timespan;
timer bt Man_Bed2.Start();

}

else if (c_comboBox_Listlamp == "Haqueu 3"

{
bt Man Bed3.BackgroundImage = pic_Lamptime;
TimeSpan timespan = new TimeSpan(hrCal, minCal, sec);
dt_bt Man_Bed3 = DateTime.Now + timespan;
timer_bt Man_Bed3.Start();

}

/lc_comboBox_Listlamp = Convert. ToString(DateTime. Now.Day);

//MessageBox.Show(c_comboBox_Listlamp);

b
private void timer_bt Man_Bathl_Tick(object sender, EventArgs ¢)

{
TimeSpan timeDif = dt_bt Man_Bath1 - DateTime.Now;
if (timeDif <= new TimeSpan(0, 0, 0))
{
/Nabell.Text ="0";
timer bt Man_Bathl.Stop();
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MessageBox.Show("Bath 1");
if (f bt Man_Bathl == false)
{

f bt Man Bathl = true;

bt Man_Bathl.BackgroundImage = pic_Lampon;

else

f bt Man Bath1 = false;

bt Man_Bathl.BackgroundImage = pic_Lampoff;

}
private void timer_bt Man_Bath2_Tick(object sender, EventArgs €)
{
TimeSpan timeDif = dt_bt Man Bath2 - DateTime.Now;
if (timeDif <= new TimeSpan(0, 0, 0))
{
/Nabell.Text = "0";
timer_bt Man_Bath2.Stop();
MessageBox.Show("Bath 2");
if (f bt Man_Bath2 = false)
{
f bt _Man_Bath2 = true;

bt Man_Bath2.BackgroundImage = pic_Lampon;

else

f bt Man_Bath2 = false;

bt Man_Bath2.BackgroundImage = pic_Lampoff;
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}
private void timer bt Man_Bedl1_Tick(object sender, EventArgs ¢)
{
TimeSpan timeDif =dt bt Man Bed11 - DateTime.Now;
if (timeDif <= new TimeSpan(0, 0, 0))
{
/Nabell.Text ="0";
timer bt Man_Bed11.Stop();
MessageBox.Show("Bed 11");
if (f bt Man_Bed11 == false)
{
f bt Man Bed11l =true;

bt Man_Bed11.BackgroundImage = pic_Lampon;

else

f bt Man Bedl11 = false;
bt Man_Bed11.BackgroundImage = pic_Lampoff;

}
private void timer bt Man_Bed12_Tick(object sender, EventArgs €)
{
TimeSpan timeDif =dt_bt Man_Bed12 - DateTime.Now;
if (timeDif <= new TimeSpan(0, 0, 0))
{
/Mlabell.Text="0";
timer_bt Man_Bed12.Stop();
MessageBox.Show("Bed 12");
if (f bt Man_Bed12 == false)
{
f bt Man Bed12 = true;



58

bt Man_Bed12.BackgroundImage = pic_Lampon;

else

f bt Man_Bed12 = false;

bt Man_Bed12.Backgroundimage = pic_Lampoff;

H
private void timer_bt Man_Bed13_Tick(object sender, EventArgs €)

{
TimeSpan timeDif = dt_bt Man Bed13 - DateTime.Now;
if (timeDif <=new TimeSpan(0, 0, 0))
{
/Mlabell.Text = "0";
ﬁmer_bt_Mau_BedB.Stbp();
MessageBox.Show("Bed 13");
if (f bt Man_Bed13 = false)
{
f bt Man Bed13 = true;

bt Man_Bed13.BackgroundImage = pic_Lampon;

else
{ A
f bt Man Bed13 = false;

bt Man_Bed13.Backgroundimage = pic_Lampoff;

}

private void timer_bt Man_Bed2_Tick(object sender, EventArgs e)

{
TimeSpan timeDif = dt bt Man_Bed2 - DateTime.Now;
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if (timeDif <= new TimeSpan(0, 0, 0))
{

//labell.Text="0";

timer_bt Man_Bed2.Stop();

MessageBox.Show("Bed 2");

if (f bt Man_Bed2 == false)

{

f bt Man Bed2 = true;

bt Man_Bed2.BackgroundImage = pic_Lampon;

else

f bt Man_Bed2 = false;

bt Man_Bed2.Backgroundimage = pic_Lampoff;

}
private void timer_bt Man_Bed3_Tick(object sender, EventArgs ¢)
{
TimeSpan timeDif = dt bt Man_Bed3 - DateTime.Now;
if (timeDif <= new TimeSpan(0, 0, 0))
{
/Nlabell.Text="0";
timer_bt Man_Bed3.Stop(); _
MessageBox.Show("Bed 3");
if (f bt Man_Bed3 == false)
{
f bt Man Bed3 = true;

bt Man_Bed3.BackgroundImage = pic_Lampon;

else
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f bt Man Bed3 = false;

bt Man Bed3.BackgroundImage = pic_Lampoff;

}
private void timer_bt_Man_Hall Tick(object sender, EventArgs e)
{
TimeSpan timeDif = dt_bt Man_Hall - DateTime.Now;
if (timeDif <= new TimeSpan(0, 0, 0))
{
/abell.Text ="0";
timer bt Man_Hall.Stop();
MessageBox.Show("Hall");
if (f bt Man_Hall = false)
{
£ bt Man_ Hall = true;

bt Man Bed12.Backgroundlmage = pic_Lampon;

else

£ bt Man Hall = false;

bt Man_Hall.BackgroundImage = pic_Lampoff;

}

/- timer end

private void bt Man_Bath1_Click(object sender, EventArgs e)
{
timer_bt Man_Bath1.Stop();
if (f bt Man_Bathl = false)
{
f bt Man_Bathl = true;
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bt Man_Bath1.Backgroundlmage = pic_Lampon;

else

f bt Man_Bathl = false;

bt Man_Bath1.Backgroundmage = pic_Lampoff;

private void bt Man_Bath2_Click(object sender, EventArgs e)
{
timer bt Man_Bath2.Stop();
if (f bt Man_Bath2 == falsc)
{
f bt Man_Bath2 = true;

bt_Man_Bath2.BackgroundImage = pic_Lampon;

else

f bt Man_Bath2 = false;

bt Man_Bath2 Backgroundimage = pic_Lampoff;

private void bt Man_Bed11_Click(object sender, EventArgs €)
{
timer_bt Man_Bed11.Stop();
if (f bt Man Bedl1 == false)
{
f bt Man_Bedl1 = true;

bt Man Bed11.Backgroundlmage = pic_Lampon;



else

f bt Man Bedl11 = false;

bt Man_Bed11.BackgroundImage = pic_Lampoff;

H
private void bt Man_Bed12_Click(object sender, EventArgs €)

{
timer bt Man_Bed12.Stop();
if (f bt Man Bed12 == false)
{
f bt Man_Bed12 = true;

bt Man_Bed12.Backgroundimage = pic_Lampon;

else

f bt Man Bed12 = false;

bt_Man_Bed12.Backgroundimage = pic_Lampoff;

H
private void bt Man_Bed13_Click(object sender, EventArgs €)

{
timer bt Man_Bed13.Stop();

if (f bt Man_Bed13 = false) .

{
f bt Man_Bed13 = true;

bt Man Bed13.Backgroundlmage = pic_Lampon;

else

f bt Man Bed13 = false;

bt Man Bed13.Backgroundlmage = pic_Lampoft;

62



private void bt Man_Bed2_Click(object sender, EventArgs ¢)
{
timer_bt Man_Bed2.Stop();
if (f bt Man_Bed2 == false)
{
f bt Man_Bed2 = true;

bt Man_Bed?2.Backgroundlmage = pic_Lampon;

else

f bt Man_Bed2 = false;

bt Man Bed2.Backgroundimage = pic_Lampoff;

private void bt Man_Bed3_Click(object sender, EventArgs ¢)

{
timer_bt Man_Bed3.Stop();
if (f bt Man Bed3 == false)
{
f bt Man_Bed3 = true;

bt Man Bed3.BackgroundImage = pic_Lampon;

else

f bt Man_Bed3 = false;

bt Man_Bed3.BackgroundImage = pic_Lampoff;
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private void bt Man_Hall_Click(object sender, EventArgs €)
{
timer_bt Man_Hall.Stop();
if (f bt Man_Hall == false)
{
f bt Man_Hall = true;

bt Man_Hall.BackgroundImage = pic_Lampon;

else

f bt Man_Hall = false;

bt Man Hall. BackgroundImage = pic_Lampoff;
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for Pyroelectric Detectors
for Motion Sensors

The frequency range of passive infrared
detectors has been discussed in publ 1/02. With
this follow up we take a close up towards the
analog circuit design that will deal with the

required frequency range.

Typical electronic circuits are made in discrete
form with analog amplifiers, such as transistors

Most of the common motion sensors
apply pyroelectric dual element
detectors - see recommended type list
below - in combination with a
multisegment optical system.

“Type  Kind Application.
w'm el::::m L"’h‘m
e e
ioss o poromane

Ly Wsonalaqn
ihison Siglsbecsl £ Eosl ot

The output of a standard detector
ranges from 0.5 to 1 mV, pending from
target temperature, background and
distance, with a frequency range from
0.02 to 16 Hz, as discussed in 1/02
Close-Up. This signal has to be
amplified prior further processing .

In some cases of wireless units where
current consumption is critical, discrete
transistors are designed in, but today
most common is the use of operational
amplifiers, even for low current
applications, as there are special low
power versions of op-amps are
available.

In a usual DIl package, up to four op-
amps are offered by many suppliers. For
the amplification of the signal we will
need two stage of amplification.

The Detecor is operated in source
follower mode, i.e. we need to supply a
voltage to the ‘Drain’ connetion, and get
the signal from the ‘Source’pin, which
requires a load resistor which is
recommended to 47kOhm.

The two stage amplification ‘kills two
birds with one stone’: it amplifies the
signal and provides a bandpass to cut
off noise signals outside the operating
frequencies. What is the total
amplification we would suggest to
include?

Asuming we would prefer to continue
Signal procesing in TTL level, the total
amplification we require will be up to
10000. This needs to be done by two
stages. Usually, amplifications of 3000
to 5000 are applied.

Z

3

the 1st stage:

The first op-amp shall be used in the
non-inverting mode. The advantage of
this mode is to be independent from the
op-amps internal resistance, no
adaptation between Detector and
amplifier is required.

The frequency range is set by the RC
included, the amplification of the above
circuit is calculated as

out

Vo Z2(Z i7)

in

v Z,(Z +Z)

where Z1 to Z4 are the complex
impedances of the RC
combinations.

Z.‘,| = Z2 3 Z4

and most commonly, operational amplifiers.
Trends for new developments will set the path
for more integration of electronics into the
detector case. A first step is to have detectors
with built-in first amplifier stage. Further
integration is foreseen for the next few years,
in coordination with market requirements.

The second stage we may design in the
standard inverting mode. To decouple
the DC part of the amplified signal, we
use RC coupling into the second stage,
which also provides the frequency char-
acteristic.

ZS

the 2nd stage:

Again, the frequency range is set by the
RC included, the amplification of the
above circuit is calculated as

Vo 4
T e Z, =%, A
vin Z1

We now have concluded in a two stage
amlifier with frquency bandpass. Will
we require additional parts? The load
resistor for the detector has already
been mentioned. We may add a 200nF
capacitor or similar in parallel for RF
protection. Further RF protection is the
additional 1kOhm resistor in the 'Drain’
connection, between supply voltage and
detector.

The so designed circuit offers amplifi-
cation at 1 Hz of 3100, or 70 dB, with
bandbass 3 dB cut off frequencies of
0.28 Hz and 8.4 Hz.

An alternative connection of detecto to
amplifiers is the use of the Detector Fet
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the complete amplifier circuit

as amplifier. The signal is derived as
function of the current consumption of
the detector, from the ‘Drain’ pin. This
kiind of circuit offers additional amplifi-
cation of 12 dB. The disadvantage is
that the iinherent noise of the sensor is
amplified as well, so the gain is
neglegible. And there is another disad-
vantage of this design: It is highly de-
pendent on the cgaracteristics of the
detector FET and also on supply volt-
age.

the alternative 1st stage:

As such the conclusion is that the alter-
native is not recommended and may
only be chosen where no other option
is available.

The further signal processing:

Most of the current designs are of ana-
log circuitry. In this case, a comparator

is used to seperate the motion signals
from noise disturbances and air move-
ments.

The amplified signal consists of an AC
type voltage riding on a DC offset. This
DC offset has to be fixed as reference
levels for both the positive and negtive
amplitude.

Let us shortly consider the rquirements
for the trigger level:

The level shall be such low to give the
unit maximum detection range, and at
the same time such high to be aabove
all disturbances, What disturbances do
we experience?

One of the basic factors is the inherent
noise of the detector, which is about
50uVpp. The next important disturbance
is the movement of air in the monitored
operation range. For outside operation,
hot air movements may generate sig-
nals up to 250V, for inhouse operation
it may be less, up to 180pV.

Qther possible disturbance are electro-
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magnetic interferences and mechanical
shocks. The values of these are
strongly depending on the voltage
strengths and the force applied, but
they may range up to 100 pV. We rec-
ognize: the detector inherent noise
raises lesser concerns than otherdis-
turbances.

The trigger level shall reference the
maximum of the considered distur-
bances, which in our example is 250 V.
This level we have to multiply with the
amplification to get to the AC voltage
for the compator design.

250
—‘—ﬂLATr movements

normal detector noise -

As we have already mentioned, the sig-
nal is referencing a DC offset. We fix
this offset to a DC level of 4.0 V by a
Zenerdiode connected to the non-invert-
ing input. We now can calculate the trig-
ger levels for the comparator as

Vv =V

ol x Amplification

Disturb

= 250uV x 3100

=775 mV

To fix the upper trigger voltage, again a
Zenerdiode is recommended, with 4,7V
value. The lower trigger voltage is
devided by resistors in a voltage divider.

V.

w= VY +-

Offset V Trigger

=4V +/- 775 mV

Vo, =4775V; V, =3,225V

The signal transformation from an AC
voltage into a pulse signal is shown by
the next two sketches:



The first sketch explaines signal and trig-
ger voltages and the window when the
signal is exceeding the trigger levels.

rr

The second sketch shows the resulting
output, which is in pulse form. Two
pulses will be generated for the Signal
mentioned in 1).

R

A simple circuit suggestion for the comparator is mentioned here using two opera-
tional amplifiers. The opper trigger level is set by the Zenerdiode as already ex-
plained. THe output of the second stage amplifier can be directly coupled into the

input of the comparator stage.

4,7V
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The iR detector's analog output signalis
hereby transferred into a pulse signal,
which can be used to either trigger a
timer or send an alarm signal to central
station, or to be coppled into a micropro-
cessor for further logic processiing. This
part of the circuitry in not discussed
herein.

Summary:

Based on working range and optical
system we can deterine the
amplification requirements for motion
sensor applications. We have discussed
a simple and effective way to processt
he signal from analog AC into a pulsed
output.
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\ 4
Motion Detection Applications

L 3 3 HS VY LWLV a

Dual Element Detector

Universal Applications

The LHi 874 and LHi 878 pyroelectric infrared-detector series are the standard
dual element design recommended for all variants of motion control. They
include a dual element pyro-electric ceramic with FET in source follower

connection.

The LHi 874 is available as TO-39, whereas LHi 878 detector is available in
TO-5 housing with standard infrared filter. They both offer high responsivity
with excellent common mode performance (match). For both variants RF
improved options are available.

typical max units condition

Element size 2x1 mm? (2 elements)

Responsivity VW 100°C, 1 Hz
Match %

Noise uVpp 25°C, 0,3..10Hz
Offset Voltage ) \V R, =47kQ, 25°C
D* cm VHz/W 1Hz Bw,100°C, 1 Hz

OPTICAL FILTER

Output impedance kO R, =47kQ, 25°C

T y
SNIR ELEMENTS GATE FET
S RESISTOR

£ Operating Voltage 2 \Y; R, =47kQ, 25°C
CAPACITY

Field of View, horizontal ° unobstructed

TR 5
| vertical ° unobstructed

HOUSING----

Operating Temperature 4 °c non permanent

Storage Temperature 4 °C non permanent

SENSOR bt SENSOR
ELEMENTS 5 ELEMENTS
= s max.0.5

L

== 3 b [
Vi

\" ' e B B - % x
} A
\ | 3 4 e
N\ . >/ =
I 0.75 \%,
OPNCAL DISTANCE

BOTTOM VIEW

1.15max.

)
| 2w

R S
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