Contents

1 Differential Structures

1.1 Mathematical Analysis for Synthesis of Differential

Amplifiers .........

1.1.1 First Mathematical Principle (PR 1.1)......................
1.1.2  Second Mathematical Principle (PR 1.2)...................
1.1.3  Third Mathematical Principle (PR 1.3).....................
1.1.4 Fourth Mathematical Principle (PR 1.4)....................
1.1.5 Fifth Mathematical Principle (PR 1.5)......................
1.1.6  Sixth Mathematical Principle (PR 1.6) .....................
1.1.7 Seventh Mathematical Principle (PR 1.7) ..................
1.1.8 Different Mathematical Principle for Differential

Amplifiers (PR 1.D)......oooiiiiii

1.2 Analysis and Design of Differential Structures ....................

1.2.1 Differential Structures Based on the First

Mathematical Principle (PR 1.1) ..................ooo.
1.2.2 Differential Structures Based on the Second

Mathematical Principle (PR 1.2) ........coooviiiiiinn.,
1.2.3 Differential Structures Based on the Third

Mathematical Principle (PR 1.3) ...t
1.2.4 Differential Structures Based on the Fourth

Mathematical Principle (PR 1.4) ...,
1.2.5 Differential Structures Based on the Fifth

Mathematical Principle (PR 1.5) ...
1.2.6 Differential Structures Based on the Sixth

Mathematical Principle (PR 1.6) .............coooiiiiit
1.2.7 Differential Structures Based on the Seventh

Mathematical Principle (PR 1.7) ...,
1.2.8 Differential Structures Based on Different

Mathematical Principle (PR 1.D)..............ooooiiatt.

1.3 Conclusions .......
References...............

W W W~ =

W

xi



Xii

Contents

2 YVoltage and Current Multiplier Circuits............................. 89
2.1 Mathematical Analysis for Synthesis of Multipliers .............. 89
2.1.1 Mathematical Analysis of Voltage Multiplier
CIICUILS . ettt et e eees 90
2.1.2 Mathematical Analysis of Current Multiplier
CIMCUILS ..ot e 92
2.2 Analysis and Design of Multiplier Circuits ....................... 93
2.2.1 Design of Voltage Multiplier Circuits..................... 93
2.2.2 Design of Current Multiplier Circuits ..................... 164
2.3 ConClUSION ...uuii 181
References.........oooiiiiiiiii 182
3 Squaring Circuits. ...ttt 185
3.1 Mathematical Analysis for Synthesis of Squaring Circuits ....... 185
3.1.1 Mathematical Analysis of Voltage Squaring Circuits..... 185
3.1.2 Mathematical Analysis of Current Squaring Circuits ..... 186
3.2 Analysis and Design of Squaring Circuits......................... 188
3.2.1 Design of Voltage Squaring Circuits ...................... 188
3.2.2 Design of Current Squaring Circuits ...................... 224
3.3 CoNCIUSIONS ...ttt ettt 246
References........oooiiiiiiiii 246
4 Square-Root Circuits. ...ttt 249
4.1 Mathematical Analysis for Synthesis of Square-Root
(85151 249
4.1.1 First Mathematical Principle (PR 4.1)..................... 249
4.1.2 Second Mathematical Principle (PR 4.2).................. 249
4.1.3 Third Mathematical Principle (PR 4.3).................... 250
4.1.4 Fourth Mathematical Principle (PR 4.4)................... 250
4.1.5 Different Mathematical Principle (PR 4.D) ............... 250
4.2 Analysis and Design of Square-Root Circuits..................... 250
4.2.1 Square-Root Circuits Based on the First
Mathematical Principle (PR 4.1) ..., 250
4.2.2  Square-Root Circuits Based on the Second
Mathematical Principle (PR 4.2) ..., 252
4.2.3 Square-Root Circuits Based on the Third
Mathematical Principle (PR 4.3) ........coooviiiiiiiii.. 257
4.2.4 Square-Root Circuits Based on the Fourth
Mathematical Principle (PR 4.4) ..., 260
4.2.5 Square-Root Circuits Based on Different
Mathematical Principles (PR 4.D)................iit 262
4.3 ConCIUSIONS ...\t 264

R ereNCES. ..t 264



Contents xiii

5 Exponential Circuits ..................iiiiiiiii i 267
5.1 Mathematical Analysis for Synthesis of Exponential
(055 {1 £ 267
5.1.1 First Mathematical Principle (PR 5.1)..................... 267
5.1.2  Second Mathematical Principle (PR 5.2).................. 268
5.1.3 Third Mathematical Principle (PR 5.3).................... 269
5.1.4 Fourth Mathematical Principle (PR 5.4)................... 270
5.1.5 Fifth Mathematical Principle (PR 5.5)................. ... 271
5.1.6  Sixth Mathematical Principle (PR 5.6) .................... 273
5.1.7 Seventh Mathematical Principle (PR 5.7) ................. 274
5.1.8 Eighth Mathematical Principle (PR 5.8)................... 277
5.1.9 Ninth Mathematical Principle (PR 5.9).................... 278
5.2 Analysis and Design of Exponential Circuits ..................... 280
5.2.1 Exponential Circuits Based on the First
Mathematical Principle (PR 5.1) ...t 280
5.2.2  Exponential Circuits Based on the Second
Mathematical Principle (PR 5.2) ..o, 295
5.2.3 Exponential Circuits Based on the Third
Mathematical Principle (PR 5.3) ..., 297
5.2.4 Exponential Circuits Based on the Fourth
Mathematical Principle (PR 5.4) ... 299
5.2.5 Exponential Circuits Based on the Fifth
Mathematical Principle (PR 5.5) ........ccoooviiiiiiiiiia. 300
5.2.6 Exponential Circuits Based on the Sixth
Mathematical Principle (PR 5.6) ... 301
5.2.7 Exponential Circuits Based on the Seventh
Mathematical Principle (PR 5.7) ......oooviiiiiiiiiiiaa.. 302
5.2.8 Exponential Circuits Based on the Eighth
Mathematical Principle (PR 5.8) ...................oooi. 303
5.2.9 Exponential Circuits Based on the Ninth
Mathematical Principle (PR 5.9) ... 304
5.3 ConClUSIONS . ..uuuuii 306
References. ... ...t e 306
6 Euclidean Distance Circuits ... 309
6.1 Mathematical Analysis for Synthesis
of Euclidean Distance Circuits ...........ccouuiiieeeeieennnnnnnn... 309
6.1.1 Euclidean Distance of Voltage Input Vectors............. 309
6.1.2 Euclidean Distance of Current Input Vectors ............. 310
6.2 Analysis and Design of Euclidean Distance Circuits.............. 311
6.2.1 Euclidean Distance Circuits for Voltage
Input Vectors......uuveeinii e 311
6.2.2 Euclidean Distance Circuits for Current
INput VeCtOrS. ..ovvuee it 312
6.3 CONCIUSIONS ...ttt 322

R eIENCES. ..ottt e 322



Xiv

Contents

7 Active Resistor Circuits. ...,

7.1 Mathematical Analysis for Synthesis
of Active Resistor CirCuitS. .........ovieineiineiieiiieiiaennnenn.
7.1.1 First Mathematical Principle (PR 7.1).....................
7.1.2  Second Mathematical Principle (PR 7.2)..................
7.1.3 Third Mathematical Principle (PR 7.3)....................
7.1.4 Fourth Mathematical Principle (PR 7.4)...................
7.1.5 Fifth Mathematical Principle (PR 7.5)................. ...
7.1.6  Different Mathematical Principles (PR 7.D) ..............
7.2 Analysis and Design of Active Resistor Circuits..................
7.2.1 Active Resistor Circuits Based on the
First Mathematical Principle (PR 7.1).....................
7.2.2 Active Resistor Circuits Based on the
Second Mathematical Principle (PR 7.2)..................
7.2.3 Active Resistor Circuits Based on the
Third Mathematical Principle (PR 7.3)................ ...
7.2.4 Active Resistor Circuits Based on the
Fourth Mathematical Principle (PR 7.4)...................
7.2.5 Active Resistor Circuits Based on the
Fifth Mathematical Principle (PR 7.5).....................
7.2.6 Active Resistor Circuits Based on Different
Mathematical Principles (PR 7.D)...........ccoviviennn.
7.3 CONCIUSIONS ...ttt ettt et e e e e et ie e ia e ieeenas
R erenCes. vt e

8 Multifunctional Structures ..................cco i

8.1

8.2

8.3

Mathematical Analysis for Synthesis
of Multifunctional Structures ............ccccvviiiiiiieiineennnnn..
8.1.1 First Mathematical Principle (PR 8.1).....................
8.1.2  Second Mathematical Principle (PR 8.2)..................
8.1.3 Third Mathematical Principle (PR 8.3)....................
8.1.4 Fourth Mathematical Principle (PR 8.4)...................
Analysis and Design of Multifunctional Structures ...............
8.2.1 Multifunctional Structures Based on the

First Mathematical Principle....................oooi
8.2.2 Multifunctional Structures Based on the

Second Mathematical Principle............................
8.2.3 Multifunctional Structures Based on the

Third Mathematical Principle.......................oooe
8.2.4 Multifunctional Structures Based on the

Fourth Mathematical Principle .......................o.
(0707763 1113 T ) s

R erenCeS. ..ot



Contents XV



2 Springer
http://www.springer.com/978-1-4614-0402-6

Synthesis of Computational Structures for Analog
Signal Processing

Fopa, C.R

2012, XV, 449 p., Hardcowver

ISEMN: 978-1-4614-0402-6



	Contents

