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1. Research Background
Motivation of Study

Performance of a system
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1. Research Background
Objectives of Study

K[)erivation of transfer function in multi- \

source systems using superposition theorem

* Investigation of behaviors of high-order
passive RC polyphase filter networks

* Investigation of behaviors of high-order
complex filter networks

* Derivation of image rejection ratio in low-IF

Kreceivers /
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1. Research Background

Achievements of Study
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1. Research Background
Low-IF Receiver System Architecture

Block diagram of low-IF receiver
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1. Research Background
Characteristics of Low-IF Receiver Signals
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1. Research Background
Positive Polyphase Signhals on Frequency Domain

Positive polyphase signals
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1. Research Background
Negative Polyphase Sighals on Frequency Domain
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1. Research Background
Polyphase Signhals on Frequency Domain

Negative polyphase signals Positive polyphase signals
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1. Research Background

Superposition Theorem for Multi-Source Systems

Superposition formula:
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1. Research Background
 Motivation, objectives and achievements

 Superposition formula for multi-source networks

2. Behaviors of High-Order Polyphase Filters

* Derivation of image rejection ratio for polyphase filters

3. Behaviors of High-Order Complex Filters

* Derivation of image rejection ratio for complex filters

4. Conclusions



2. Investigation of Multi-Phase Networks
Design Principle for Polyphase Filter Networks

Complementation between low-pass and high-pass circuits
—> a passive polyphase filter
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2. Investigation of Multi-Phase Networks
Analysis of 2"9—Order Polyphase Filter

Second-order RC polyphase fllter Transfer function for positive polyphase signal
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2. Investigation of Multi-Phase Networks
Behaviors of 2"“—Order Polyphase Filter

2-order RC polyphase filter Transfer function in all frequency domain
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 Superposition formula for multi-source networks

2. Behaviors of High-Order Polyphase Filters

* Derivation of image rejection ratio for polyphase filters

3. Behaviors of High-Order Complex Filters

 Derivation of image rejection ratio for complex filters

4. Conclusions



3. Behaviors of High-Order Complex Filters
Design Principle for Complex Filter Networks

Frequency shifting of real low-pass filter in all frequency
domains = an active complex filter

Low-pass filter
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3. Behaviors of High-Order Complex Filters
Behavior of 2t"-order Complex Filter

2"d-order complex filter
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3. Behaviors of High-Order Complex Filters
Behavior of 2t"-order Complex Filter

2"d-order complex filter

Component parameters
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3. Behaviors of High-Order Complex Filters
Behavior of 4t"-order Complex Filter

Image rejection ratio (IRR)
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4. Comparison (Superposition formula)

Superposition | Conventional Millan’s
Features ..
formula Superposition theorem
Effects of all i i i
) At one time | Several times | At one time

actuating sources
Transfer function

Yes No No

accuracy
Single-input

8 P ) Yes Yes Yes

network analysis
Polyphase

A . Yes No No
network analysis
Complex network

P ) Yes No No

analysis
Image rejection
s : Yes No No

ratio accuracy




4. Discussions (Superposition formula)

Transfer function and image rejection ratio give
useful information about the behaviors of
polyphase filters and complex filters.

Fundamental network analysis theory for multi-
source systems:

 Compute the effects of all sources at one time,
 Reduce the wasteful time,

 Decrease the hand calculation times,

 @Get the transfer function faster, and

* Reduce the network complexity.



4. Conclusions

This work:

* Proposal of superposition formula for multi-source
network analysis

* Analysis of high-order passive RC poly-phase filters in
all frequency domain

* Analysis of high-order active complex filters in all
frequency domain

* Derivation of image rejection ratio in low-IF receivers
Future of work:

* Analysis of I/Q mismatches, DC offsets, and parasitic
components in polyphase and complex filters
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