Contents

1 Temperature SeNSOrS. . . ... ..o v vttt et rnnn et
1.1 NTC Sensors. . .o vvi ot et e e e e e e

1.2 PTC Sensors. . .. oottt et it e e e e e
1.2.1  Silicon Temperature Sensors. . . . . ..........ovve....

1.2.2  Platinum Temperature Sensors. . .. . ..........oun...

1.3 Bandgap Source as Voltage Reference. . . ...................
References. . . ... e

2 Humidity Sensors. . ....... ...ttt
2.1  Capacitive Humidity Sensors. . ......... ... ...,
211 SensorKFS140-D......... ... .. . ...,

212 Sensor KFS33-LC........ .. ... ...

2.2 Electrolytic Humidity Sensor EFS-10. . .....................

2.3 Resistive Humidity Sensor. . ........... .. ... ... .. ...
References. ... ...

3 Optical Sensors. . . ... ..ot e
3.1 Photoresistors. . ... ...ttt

3.2 Light Control of a DC Micromotor. . .. ...........ccovuun....

3.3 Silicon Photodiode . . . ...... ... ... ..

34 Light-Voltage Converter. . . .......oviitt .,

3.5 Photovoltaic MOSFETRelay................... .. ... ...

36 RGBCOOUrSensor. . .........ouuieiiiinnnnneeennnnn..

377 Phototransistor. . . . ...t e e

38 ForkCoupler......... ..o

39 ReflexLightBarrier............... ... ..

3.10 Infrared LightBarrier.............. .. ... ...
References. ... ... ..o

4  FOorce SenSOrS. .. ..........uinutomietinee it
4.1 Definitionof Force............ ... .. .. ..

42 Foil Force Sensor. . ..........outviiniinnnnnenn.,

Bibliografische Informationen

https:

d-nb.info/1258480719

digitalisiert durch

N N =

15
19
22

23
23
23
27
35
40
42

43
43
47
52
58
62

73
77
85
96
101

103
103
103

vii


https://d-nb.info/1258480719

viii Contents
4.3  Voltage Follower with Force Sensor. . . . .................... 106

4.4 Inverting Amplifier with Force Sensor. . . .................... 107

4.5  Schmitt Trigger Multivibrator with Force Sensor. . ............. 109

4.6  Schmitt Trigger with Force Sensor. . . ...................... 111

47 Counting Circuit. . ... .. v vttt e e e 114

4.8 Counting the Impact Load Pulses. . . ....................... 116

4.9 MOSFET Control with Foil Force Sensor. . .................. 120
4.10 Comparator with Foil Force Sensor. . . ...................... 122

4.11 Triangle-Rectangle Generator with Foil Force Sensor. . .......... 127
References. .. ... ... i 130

5 Pressure Sensors. . ... ... ... ...t 131
51 Strain Gauges . . oo v v v e e 131

5.2 Structural Steel BendingBar. . ........... ... ... ... .. ... 132

5.3  Piezoresistive P-Silicon Pressure Sensor. . ................... 143
References. .. ... 149

6 HallSensor........ ... ... i 151
6.1  Mode of Operation and Characteristic Curves. ... ............. 151

62 HallSwitch. .. ... ... . i 156

6.3 Switching Hysteresis. ... ....... ... . .. 160

6.4 Hall Voltage with Cosine Curve. .. ......... ...t 163
References. .. ... 165

7 ReedComponents. ...............coiiiuiineerrrnnnnnnnen.. 167
7.1 Modeof Action. .. ........coi i e 167

7.2  Reed Relay as Normally Open Contact. . . ................... 169

7.3 Light Barrier withReedRelay. .. ...................... ... 171

7.4  Reed Sensor as Proximity Switch. .. .................... ... 172
74.1 BasicCircuitry .. .. ..o 172

7.4.2  Circuit with Hysteresis. . .. .. ....... .. ovuno... 174

7.4.3  Representation of the Hysteresis Loop................ 178

References. ... ..o e e e 181

8 PiezoelectricBuzzer............ ... ... ... . ... i 183
8.1 BuzzerforExternal Control.............................. 183
8.1.1  PSPICE Models of Buzzers with External Control . .. ... .. 183

8.1.2  Circuits with Buzzers for External Control . . ........... 193

82 Selve-Drive Buzzer.............cc.uiiiiiiiiiiiiieo.. 201
8.2.1  PSPICE Models of Self-Driving Buzzers. ............. 202

8.2.2  Circuits with Self-Triggering Buzzers................. 210

References. ... ..ottt e 220



Contents ix

9 Ultrasonic Transducer. . . ........ ... ... . ... i, 221

9.1 PSPICEModels. . .....cviii ittt e s 221

9.2  Ultrasonic Transmitter and Receiver. ....................... 223
9.2.1  US Transmitter and US Receiver as Single Stage Transistor

Amplifier. . ........ .. e 224

9.2.2  US Transmitter with US Receiver as OP- NF Amplifier. . .. 226

9.3 Ultrasonic Distance Warning . . . ... ..............cvnun.. 230

9.3.1 Distance Warning with E-POLY Source as Coupling

Element............co0utniinnnnn. 231

9.3.2  Distance Warning with Inductance Coupling Element. . . . . 235

9.4  Transmitting Impulses tothe Receiver. . .. ................... 239

References . . . v v vt e 243

10 Surface Acoustic Wave Devices. .. ............................ 245

101 AOWDelay Lines. .. ..., 245

10.1.1 AOW Delay Line with Quartz Substrate. . .. ........... 245

10.1.2 AOW Delay Line with Lithium Niobate Substrate. . . . . . .. 250

10.1.3 Sensor Applications. . .. ............ ... .., 253

10.2 Surface Acoustic Wave Resonators. . . ...............oovv... 262

10.2.1 One-Port Surface Wave Resonator. . . ................ 263

10.2.2 Colpitts Oscillator. . . . ....... ..o 268

1023 PierceOscillator. . ..., 270

10.2.4 Two-Port Surface Acoustic Wave Resonator. . .......... 272

ReferENCES . . . ot ittt e e e 275

IndeX. ... .. e e e e 277



