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Switched Capacitor Filters (SC-filters)

Section 1

Switched Capacitor Filters (SC-filters)
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Switched Capacitor Filters (SC-filters) Introduction

Subsection 1

Introduction
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Switched Capacitor Filters (SC-filters) Introduction

What are the wafer and Die?
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Switched Capacitor Filters (SC-filters) Introduction

7555 is a CMOS version of 555 timer
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Switched Capacitor Filters (SC-filters) Introduction

Resistor vs. Transistor vs. Pad

capacitor
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Switched Capacitor Filters (SC-filters) Introduction

Switched Capacitor Features

@ Suitable for IC design.
@ inherent corner frequency accuracy (tight tolerance less than

0.1%).
@ Very low power consumption.
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Switched Capacitor Filters (SC-filters) MOSFET

Subsection 2

MOSFET
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Switched Capacitor Filters (SC-filters) MOSFET

Enhacment Type

Operation
@ The enhancement MOSFET is on at
Vgs > V7.
@ The enhancement MOSFET is off at
VGS < Vr.
N cato() & Vos Gate(G) o \ \

Source (§)

Source (S) Source (S)
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Switched Capacitor Filters (SC-filters) Switched Capacitor

Subsection 3

Switched Capacitor
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Switched Capacitor Filters (SC-filters) Switched Capacitor

Equivelant resistor

@ ¢4 (Charging):
= CVin

@ ¢, (Discharging):

g1 = CVou
AqQ = C(Vin — Vou) =T
. A
| ~ ?q = Aqu = CfC( Vin - VOUt)
_ Vin=Vour) _ 1
Req = i - Cf,
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Switched Capacitor Filters (SC-filters) Challenges

Subsection 4

Challenges
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Switched Capacitor Filters (SC-filters) Challenges

Parasitic Capacitance of the MOSFET
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Switched Capacitor Filters (SC-filters) Challenges

Parasitic insensitive circuits

Virtual
ground
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Switched Capacitor Filters (SC-filters) Implementation

Subsection 5

Implementation
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Switched Capacitor Filters (SC-filters) Implementation

Redandant switches
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Generalized impedance Converter (GIC)

Section 2

Generalized impedance Converter (GIC)
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Generalized impedance Converter (GIC)

GIC circuit
Z
"
L Zs
For ideal Op-Amp: =
Vo=AVT-V7) A=o00
V- =Vt
. Vo—V4 V41— V3 . é _ é
b=1l= n oz V2—(1+23)V1 2,3 (M)
I Sl R L IV
Iy =I5 = Z _25:> v3_(1+25)v1 (2)
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Generalized impedance Converter (GIC)

Calculate zj,

22 22
Vo=(1+=3)vy — =V
> (+23)1 PR
Z4
vs=(1+—)v
3 (+25)1
By substituting (2) in (1):
2o V) Z4
vo = (1 vi——(1+—)v
2 (+23)1 23(+25)1
2024
Vi— Vo= —V
1 2 23251
vy — V. 252,
1 2 _ 24‘/1:/1
4 212325
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Generalized impedance Converter (GIC)

L to GIC

5 212325 odd
M zz4  even

Select z4 or z5 = & and rest of z=R .. z;, = S%’fc“
For sake of normalization:

Ri=R,=R3=1Qand C4 = 1F = zj, = SRs = SL =L = Rs|
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Generalized impedance Converter (GIC)

example

Example
MUST BE EARTHED COIL ONLY

3H = (GIC) %39
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