
Table of Contents vii

Table of Contents

Preface v

Introduction 1
Cabling:  1
Hubs 2
Resource Links 2

1 Basics 5
1.1 Information Transfer and Power Supply 5
1.2 Electrical Circuit 7

1.2.1 Blown Circuits  7
1.2.2 Committed Circuits  7
1.2.3 Issues in Homes without Dedicated Circuits  7



viii Information Technology and Telecommunication Volume 1

In
fo

rm
at

Io
n

 t
ec

hn
o

lo
g

y a
n

d 
te

le
co

m
m

un
Ic

at
Io

n
 Vo

lu
m

e 1

1.2.4 The Works of an Electrical Circuit  8
1.3 Electrical Quantities 9

1.3.1 What is an Electrical Current?  9
1.3.2 Ohm’s Law 13
1.3.3 Fundamental Laws of Electronics  14
1.3.4 Kirchhoff’s Laws  15
1.3.5 Work, Performance and Efficiency 16

1.4 Series Connection 18
1.5 Parallel Connection 20
1.6 Adaptation 24

1.6.1 Transmitting Voltages, Amperages and  
Resistance Values 25

1.6.2 Deciding Transmitter Power Dissipation  27
1.7 Fork Connection 32

1.7.1 Operating Voltage Supply 33
1.7.2 DC, AC and Mixed Voltages 36

1.8 Sinusoidal and Non-sinusoidal Tensions 41
1.9 Building Blocks for Signal Processing 45

1.9.1 Kinds of Audio Signal Processors  46
1.9.2 Brief Explanation of Digital Signal Processing, 

Compression, Encryption, and File Translation  47
1.10 Capacitor 50

1.10.1 Coil 52
1.10.2  Low Pass, High Pass and Band Pass 54
1.10.3 Resonance Circuits  56

1.11 Band Filter 58
1.12 Transistor 63
1.13 Op AMP 65

1.13.1 Voltage  66
1.13.2 Amperage  66
1.13.3 Watts  66
1.13.4 Operation Amp Specifications 67

1.14 Optoelectronics 69
1.14.1 General Information about Optoelectronics 69
1.14.2 Uses of Optoelectronics Devices  73
1.14.3 Receiver Components  74
1.14.4 Emitter Components 75



Table of Contents ix

In
fo

rm
at

Io
n

 t
ec

hn
o

lo
g

y a
n

d 
te

le
co

m
m

un
Ic

at
Io

n
 Vo

lu
m

e 1

1.15 Installation of Electrical Resources  77
1.15.1 Generation and Distribution of  

Electrical Energy 81
1.15.2 Documents for the Electrical Energy 86
1.15.3 Most Effective Method to Use less Electricity  91
1.15.4 Protective Measures 92
1.15.5 Dimensioning of Cables and Fuses 96
1.15.6 Checking Protective Measures 97
1.15.7 Project: Installation of a Power  

Supply for 24PCs 98

2 Digital Technology  103
2.1 Introduction  103
2.2 Combinatorial Elements 105

2.2.1 Essential Combinatorics Rules 105
2.2.2 AND Element 106
2.2.3 OR Element   108
2.2.4 NOT Element 111
2.2.5 NAND Element (NOT-AND) 113
2.2.6 NOR Element (NOT-OR)   114

2.3 Switching Algebra 115
2.3.1 AND Operation 115
2.3.2 OR Operation 115
2.3.3 NOT Operation 115
2.3.4 Some Basic Laws for Boolean Algebra 116
2.3.5 Calculation Rules 116
2.3.6 Law of De Morgan 117
2.3.7 Application Examples 118

2.4 Number Systems 120
2.4.1 Decimal system 124
2.4.2 Dual system 125
2.4.3 Spot Worth Guidelines in Binary  

Number System  126
2.4.4 Octal and Hexadecimal System 130
2.4.5 Conversion: Decimal Numbers in  

Binary Numbers 132
2.4.6 Computing with Binary Numbers 135

2.5 Binary Codes 137



x Information Technology and Telecommunication Volume 1

In
fo

rm
at

Io
n

 t
ec

hn
o

lo
g

y a
n

d 
te

le
co

m
m

un
Ic

at
Io

n
 Vo

lu
m

e 1

2.5.1 BCD Code (BCD: Binary Coded Decimal Digit) 139
2.5.2 Weighted Codes 141
2.5.3 Unweighted Codes 142
2.5.4 Error-detecting Codes 144

2.6 Basic Switching Networks 144
2.6.1 Adder  146
2.6.2 Arithmetic Logic Unit (ALU)  148
2.6.3 Equivalence Element  150
2.6.4 Pseudotetrade Recognizer 151
2.6.5 Number Comparator 153
2.6.6 Bus Driver, 3-State Driver 154

2.7 Encoder 156
2.7.1 Decimal BCD (8421) Encoder 158
2.7.2 BCD (8421) Decimal Encoder 158
2.7.3 Binary Gray Encoder 160

2.8 Multiplexer, Demultiplexer 161
2.8.1 Multiplexer (MUX) 163
2.8.2 Demultiplexer (DMUX) 168

2.9 Bistable Elements, Flip-flops 169
2.9.1 Successive Circuit  169
2.9.2 RS Flip-flop 171
2.9.3 D Flip-flop 175
2.9.4 Single-edge Flip-flops 177
2.9.5 Conversion of Flip-flops 177
2.9.6 Two-Memory Flip-flop (Master- 

Slave Flip-flop)   178
2.9.7 Transcoder 179

2.10 Counting Circuits 181
2.10.1 Asynchronous Counter 182
2.10.2 Synchronous Counters 183
2.10.3 Integrated Counting Circuits 185

2.11 Registers 186
2.11.1 Shift Register 186
2.11.2 Parallel-to-serial Converter 188
2.11.3 Serial-to-Parallel Converter 189
2.11.4 Scrambler, Descrambler 190
2.11.5 Latch  191



Table of Contents xi

In
fo

rm
at

Io
n

 t
ec

hn
o

lo
g

y a
n

d 
te

le
co

m
m

un
Ic

at
Io

n
 Vo

lu
m

e 1

2.12 Arithmetic Units 192
2.12.1 Serial Adder 194
2.12.2 Serial Subtractor 195
2.12.3 Serial Multiplier 195
2.12.4 Parallel Adder 196

2.13 Digital-to-analog Converter 197
2.13.1 DA Converter with Stepped Resistors 199
2.13.2 DA Converter with Resistance Ladder /  

R2R Network 200
2.14 Analog-to-digital Converter 202

2.14.1 AD Converter with Resistor Network 203
2.14.2 AD Converter after the Sawtooth Method 204
2.14.3 AD Converter after the Weighing Process 205
2.14.4 AD Converter According to the  

Parallel Method 206
2.14.5 AD Conversion by Delta Modulation 208

2.15 Semiconductor Memory 208
2.15.1 Read-only Memory 210
2.15.2 Read Write Memory 211

2.16 Computer Architecture 212
2.16.1 Von Neumann Architecture 213
2.16.2 Harvard Architecture 215
2.16.3 Microcontroller Architecture 216

3 Workstations  220
3.1 Introduction 220
3.2 General 222

3.2.1 Networking Possibilities 223
3.2.2 Structure of a Workstation 225

3.3 PC Case Forms 226
3.3.1 Stationary Devices 227
3.3.2 Mobile Devices 229

3.4 Structure of a Workstation 231
3.4.1 Microprocessor (CPU) 235
3.4.2 Motherboard (Motherboard, Motherboard) 237
3.4.3 Characteristics 241
3.4.4 Chipset 242



xii Information Technology and Telecommunication Volume 1

In
fo

rm
at

Io
n

 t
ec

hn
o

lo
g

y a
n

d 
te

le
co

m
m

un
Ic

at
Io

n
 Vo

lu
m

e 1

3.4.5 Memory 244
3.4.6 Internal Bus Systems 245

3.5 Input and Output 247
3.5.1 Keyboard 250
3.5.2 Mouse 252
3.5.3 Touchpad 253
3.5.4 TrackPoint 254
3.5.5 Peripheral Interfaces 255
3.5.6 Graphics Cards 257
3.5.7 Monitors 258
3.5.8 Possibilities of Input-output Communication 260

3.6 Mass Storage 261
3.6.1 Hard Disks 263
3.6.2 Partitioning and Formatting 264
3.6.3 Hard Disk Connections 266
3.6.4 RAID Systems 267
3.6.5 Optical Recording Systems 269

Index 273


