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Rezongtor
Metal plate

Fiezoelectric
Ceramic
Lead wire

Elasticity
material

Lead wire Terminals

Shape and dimensions
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Ultrasonic proximity sensor with analog output stage
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Ultrasonic retro-reflective sensor
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Ultrasonic through beam sensor
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(Non Destructive Test ) o yso s slgsoms -
(Flow Metering) ;b y> g mso 3l -
Non-intrusive medical procedures-
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Tramsimittar

Racaiver 1

Receiver

(Ranging ) b céluw
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Timeof Flight Measurement-

M easurement of Phase Difrence-

TOF g,
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asonic Wave

The principles of the time-of-flight {TOF) method.
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Range: 50mmto11.3m §
Sampling Frequency: upto2kHz (usually 8§

about 120 Hz or less, depending on distance
and material)
Maximum Target Speed: up to 400 in/sec
Timedelay: 0.5ms
Repeatability: 0.1% of range
Cost: $75—several hundred (typically just
over $100)

1y g 5y 33 ST g 4

Who Sells Them? (Thomas Register lists 120+ vendors)
Cutler-Hammer, Sensor Div. Rockwell Automation
Electro Corp. TURCK, Inc.
Stedham Electronics Corp. SICK, Inc.
Advance Controls, I nc. Baumer Electric Ltd.
Balluff, Inc.
Altech Corp.
Southern Controls, Inc.
Fargo Controls, Inc.

by w sele

www.thepr oductfinder.com/sensor /sensor.htm

(good sourcefor info about how they work and lists of vendors)
www.ch.cutlerhammer.com/training/slfstudy/sensor swelcome.htm
(excellent website for moretechnical information about varioustypes
of sensor and their applications)

http://www.thomasr egister.com/

(great sourcefor finding vendor s of a specific type of sensor)

f Sl 0 431yl Aiged (ylgars Wgliio yoemew wi> Data sheet aolsl 4o
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Ceramic Transducer Design Co..Ltd
TEL: +886-3-3614555 FASN +EB6-3-3674408 E-mal ctdeofmsil hinet net

Standard type of this sensor:

25T/R-16F Flower case with ahmmmum case

23T/R-16W | White mesh with alumimmm case

23T/E-16B Elack meszh with alumimmm case

25T/R-16F Plastic black caze

Specification

PARTS NUNBER 15T-146 15R-16

Center frequency (kHz) 25051 0kH=z 25.0x1.0kHz
Sound pressure level  (0dB=0.0002 ;; bar) =112dB
Sensifivity (0B wz 1V e bar)
Bandwidsh (kHz) 4.0/106dB
Capacitance (pF)
Beam angle -6dB
Driving voltage (BMS)
Working temperature (C)
Dimension23T/RE-16F):

A=16.110.3
B=12.0404

C=9.5+10 T L

D=10.0+0 5 A :

E=1.0x01 \I/ | _)‘

(UNIT: mm) e =

Transmitter impedancs Eeceiver impedance

an
-2

-50

-G0

PJ_H_J—FH-

‘1:11<|I|'.'|I_1.' {dB

-30

a0
25,000 20,000 25,000 30,000

Frequency(Hz) FrequencyiHz)
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Transmutter impedance

J\
A

F N

Impedance(Qhm)

D L O —
LN ENCNLNCC CRCnCnchc L
[ o e[| [ [ e o | e | e | | i [ |
PSS e e e e e e e S

/.l'\

20.00K

25.00K 30.00K
Frequency(Hz)

Beam angle of transmitter

0

-10

-20

dB value

-30

40

Environment test

130

/TN

SN

—— before M

—— shock
vibration

25,000 30,000
Frequency(Hz)

Sensitivity change with load resistance

Recetver impedance

9.50K

8.50K
7.50K
6.50K

560K

450K

3.50K
2.50K

Impedance(Qhm)

1.50K

7T
=T

0.50K

20.00K

25.00K
Frequency(Hz)

Beam angle of recetver

0

T

.10 4
-20

dB value

-30

-40

Temperature test

130

120

110

S5.P.LdB)

100

90

30

——20 degree
——-15 degree
70 degree

25,000
Frequency(Hz)

S PL. change with driving voltage

Sensitivity (dB)

20,000

25,000
Frequency(Hz)

130

125
120

~115

S110
105
o100
“ o5
90
85

80

5
Input voltage (V) rms

CTD copyrights

25T/R-16 E-mail:ctdco@ms51 hinet net
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Ceramic Transducer Design Co,.Ltd

TEL: +886-3-3614555 FAX +886-3-3674408  E-mail: ctdco@ms3 1. hinet.net
Standard type of this sensor:

40T/R-10W | White mesh with aluminum case

40T/R-10B Black mesh with aluminum case

40T/R-10P Plastic black case

PARTS NUNBER 40T-10 40R-10

Center frequency (kHz) 40.0z1.0kHz 40.0£1.0kHz
Sound pressure level (0dB=0.0002 ; bar) =112dB
Sensitvity (0dB vs 1V/ 1 bar) e
Bandwidth (kHz) 4.0/105dB
Capacitance (pF)
Beam angle -6dB

Driving voltage (RMS)

Working temperature (C)

Dimension(40T/R-10P):

A=038z02

B=6.8:04
C=6.90.8 1\ T
D=5.0:02 J/ ’:E.

E=0740.1 I %‘

(UNIT: mm)

Sound pressure level Sensitivity

130 -40

Output S.P.L. (dB)
Sensitivity (dB)

40.000 40,000
Frequency(KHz) Frequency{KHz)

www. Mohandesyar. com
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Transmitter impedance

Recetver impedance

5.00K

| 4.00K

hm)

3.00K

Z

Phase

Impedance(C

1.00K

200K | - i

35.00K

40.00K
Frequency(Hz)

5.00K

w P
=] =)
=] =]
S S

Impedance(Chm)

AN

\-"_'—-——4—-

-135

40.00K 45.00K
Frequency(Hz)

Beam angle of transmuitter

Beam angle of recerver

'
o e Y e

dB value

da pa
o

A
=

30

"

30 60 90

Environment test

Temperature test

130

120

110

100

90

80
35,000

~——

—— before
—shock
vibration

40,000 45,000

130

120

110

—— 20 degree
—— 70 degree
——-15 degree

40,000

Sensitivity change with load impedance

S PL. change with driving voltage

40,000

130
120
110
100
90
80

S P.L.(dB)

5
Input voltage (V) RMS

CTD copyrights 40T/R-10 E-mail:ctdco@ms3 1 hinet net
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__ Reed-relay-type
CONTACTS

Float

Float | o | 1 s _____ Permanent
mation on e ali | magnets

Hetainer
ring

Jos 09— 20 0310 Tyl 5 30 AT (Sgy A Sdguwl I (G yguiaws (43 5 91150 51
S (o

L o ol wul B ygucow £99 ol (9055 93150 Iy &5 Clild dzgi 4T (] o Wb

B 6 8 ) guaiw &y A’ &y ey FOKHZ Mo o uils 1

~

Running
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Resistor R1 10K 1/4W
R2,R5,R6,R9 1K 1/4W Resistors

W Resistorf/y R3 33R

R4,R11 1M 1/4W Resistors
R7 4K7 1/4W Resistor
Resistor R8 1K5 1/4W
R10,R12-R14 1K 1/4W Resistors

Electrolytic or Polyester C1,C4 1uyF 63V
Capacitors
Capacitor C2 47pF 63V Ceramic

Capacitors C3,C5 100pF 25V Electrolytic
LED D1 Infra-red

D2 Infra-red Photo Diode (see Notes
D3,D4 1N4148 75V 150mA Diodes

(size D5-7 LEDs (Any color and

ICIC1 555 Timer
IC2 LM324 Low Power Quad Op-amp

IC3 7812 12V
A Positive voltage regulator IC
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This program was produced by the
CodeWizardAVR V1.23.8c Professional
Automatic Program Gener ator
Date : 2007/07/09

Author : mz

Chip type : ATmegal6
Program type . Application
Clock frequency : 8.000000 MHz
Memory model : Small
External SRAM size : 0

Data Sack size  : 256

*****'k****'k'k*********************************/

#include <megal6.h>
#include <delay.h>
#include <stdio.h>
#include <stdlib.h>
#include < math.h>

int a=0;
float L=0;

char str1[100],str2[100];
#asm
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.equ __lcd_port=0x1B
#endasm
#include <lcd.h>

I/l External Interrupt 2 service routine

interrupt [EXT_INT2] void ext_int2_isr(void)

{ if((e>=200)& & (a<=2500))
L=(0.0023175*a);

}

// Timer O output compare interrupt service routine
interrupt [TIMO_COMP] void timerO_comp_isr(void)
{ a=atl;

if(a<=3000)

PORTD.6=1,;

if(2>3000)

PORTD.6=0;

if(@>=3025)

a=0;

}

void main(void)

{

/I Declare your local variables here

/I Input/Output Portsinitialization

/I Port Ainitialization

/l FuncO=In Funcl=In Func2=In Func3=In Func4=In Func5=In
Func6=In Func7=In

/| Sate0=T Satel=T Sate2=T Sate3=T Sated=T Sate5=T Sate6=T
Sate7/=T

PORTA=0x00;

DDRA=0x00;

[/l Port B initialization

/I FuncO=In Funcl=In Func2=In Func3=0ut Func4=1n Func5=In
Func6=In Func/=In

[l Sate0=T Satel=T Sate2=T Sate3=0 Sated=T Sateb=T Sate6=T
Sate/=T

PORTB=0x00;

DDRB=0x08;
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[/l Port C initialization

/I FuncO=In Funcl=In Func2=In Func3=In Func4=In Func5=1In
Func6=In Func7=In

/| Sate0=T Satel=T Sate2=T Sate3=T Sated=T Sate5=T Sate6=T
Sate/=T

PORTC=0x00;

DDRC=0x00;

// Port D initialization

/I FuncO=In Funcl=In Func2=In Func3=In Func4=1n Func5=In
Func6=0ut Func/=In

[l Sate0=T Satel=T Sate2=T Sate3=T Sated=T Sateb=T Sate6=0
Sate/=T

PORTD=0x00;

DDRD=0x40;

I/l Timer/Counter O initialization

/I Clock source: System Clock

// Clock value: 8000.000 kHz

// Mode: CTC top=0CRO0

// OCO output: Toggle on compare match
TCCRO=0x19;

TCNTO=0x00;

OCR0=103;

/I Timer/Counter 1 initialization
Il Clock source: System Clock
Il Clock value: Timer 1 Stopped
/l Mode: Normal top=FFFFh

/ OC1A output: Discon.

// OC1B output: Discon.

// Noise Canceler: Off

// Input Capture on Falling Edge
TCCR1A=0x00;
TCCR1B=0x00;
TCNT1H=0x00;
TCNT1L=0x00;
OCR1AH=0x00;
OCRI1AL=0x00;
OCR1BH=0x00;
OCR1BL=0x00;

/l Timer/Counter 2 initialization
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Il Clock source: System Clock
Il Clock value: Timer 2 Stopped
/l Mode: Normal top=FFh

// OC2 output: Disconnected
ASSR=0x00;

TCCR2=0x00;

TCNT2=0x00;

OCR2=0x00;

I/l External Interrupt(s) initialization
/[ INTO: Off

I INT2: Off

/[ INT2: On

/[ INT2 Mode: Rising Edge
GICR|=0x20;

MCUCR=0x00;

MCUCSR=0x40;

GIFR=0x20;

Il Timer (s)/Counter (s) Interrupt(s) initialization
TIMSK=0x02;

/I Analog Comparator initialization

/I Analog Comparator: Off

/I Analog Comparator Input Capture by Timer/Counter 1. Off
/I Analog Comparator Output: Off

ACSR=0x80;

SFIOR=0x00;

// LCD module initialization

lcd_init(16);

Il Global enable interrupts

#asm("sei")

while (1)
{ ftoa(L,4,strl);
sprintf(str2,"distans:%s",strl);
lcd puts(str2);
delay _ms(100);
lcd clear();
|
}
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