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ABSTRACT 

 

This paper is to study about capacitive load effect of preamplifier design by using 

Silvaco Gateway. Each capacitive load can carry a specific high cut off frequency to 

use in any application that needed and there are any changes at frequency and 

transient response due to the changes of capacitive load value. The data that been 

taken from the two stage operational amplifier (preamplifier) with various capacitive 

load (10pF to 100pF) at two difference of temperature 27 and 85 °C. The result will 

have some suitable value of capacitive load to drive load for future use. The design of 

this preamplifier is using 0.18µm CMOS technology with +1.8V (VDD) and -1.8V 

(VSS) supply.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



v 
 

TABLE OF CONTENTS 

 

CHAPTER                                                                                                           PAGE 

 

DECLARATION       i 

DEDICATION       ii 

ACKNOWLEDGEMENT      iii 

ABSTRACT        iv 

TABLE OF CONTENTS      v 

LIST OF FIGURES       viii 

LIST OF TABLES       ix 

LIST OF ABBREVIATIONS     xiii 

 

1 INTRODUCTION 

1.1 Preamplifier       1 

1.2 Differential amplifier      1 

1.3 Operational Amplifier      2 

 1.3.1 Ideal Op Amp      2 

 1.3.2 Op Amp Input Type     2 

 1.3.3 Op Amp Output Type     3 

 1.3.4 Basic Op Amp Circuit     5 

1.4 SILVACO Gateway      6 

1.5 Objectives of work       6 



1 
 

CHAPTER 1 

 

INTRODUCTION 

 

1.1 PREAMPLIFIER 

 

Preamplifier is use to amplify low signal level from sensor. Mostly sensor generate 

very low output signal. The signal can’t be amplify directly to high signal because the 

output not stable cause high amplification. Multistage amplifier mostly applied to 

encounter the stability problem. 

 

1.2 DIFFERENTIAL AMPLIFIER 

 

Differential amplifier is the circuit that used the current mirror circuit in the design as 

active load or biasing circuit. There also discreet current source in the differential 

amplifier such as transistor resistor current source and zener current source.     

The current mirror circuit such as simple current mirror, modified current mirror, 

Wilson current mirror and cascode current mirror. The current mirror can be active 

load or biasing circuit in differential amplifier. 

 

 

Figure 1.1: Simple current mirror.
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