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(Basic Analog Integrated Circuits Design)
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» Basic MOS Device Physics
® Introduction to Analog Design
m Study with the structure of MOS transistors
m Derive MOS I/V characteristics

B Describe second-order effects such as body effect, channel length
modulation, and subthreshold conduction

m Identify the parasitic capacitances of MOSFETs, derive a small-signal model,
and a simple SPICE model

I b e X 43838 K 1355 5 [ P Az i — 351 E301/401 Tel:0512-62889031 62889079 Mail:training@szicc.com.cn



A

NG
Staciee MM 0 R PRI T St B A B

> Single-Stage Amplifiers
m Study the low-frequency behavior of single-stage CMOS amplifier
®m  Common-source amplifier
m Common-gate amplifier
m  Source follows amplifier
m Cascode amplifier
> Differential Amplifiers
B Review single-ended and differential operation
B Analyze both large-signal and small-signal behavior
m Describe the common-mode rejection
m Study differential pairs with diode-connected and current-source loads
» Passive and Active Current Mirror
m Deals with the design of current mirrors
m Study cascode mirror operation
B Analyze active current mirrors
B Describe the properties of differential pair
> Frequency Response of Amplifiers
B Frequency response of single-stage and differential amplifiers
m High-frequency behavior of CS, CG and source followers
m High-frequency behavior of cascode and differential amplifiers

B The effect of active current mirrors on the frequency response of differential
pairs

> Feedback
m A general view of feedback
m Four feedback topologies and their properties

B The effects of loading in feedback amplifiers
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> Operational Amplifiers

B Describe simple op amps such as telescopic and folded cascode topologies

m Study two-stage and gain-boosting configurations and problem of
common-mode feedback

B Introduce the concept of slew rate and analyze the effect of supply rejection
» Stability and Frequency Compensation

m Stability criteria and the concept of phase margin

B Frequency compensation techniques for different op amp topologies

B The impact of frequency compensation on the slew rate of two-stage op
amps

» OPAMP Design Example
m Two-stage CMOS opamp
B Feedback and opamp compensation
B Folded-cascode OPAMP

» Switched-Capacitor Circuits

®m Basic building blocks and analysis
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m First-order and biquad filters

m Charge injection
B Switched-capacitor gain circuits
m Correlated double-sampling techniques
» Comparator
B Examine a simplistic approach of an open-loop opamp for a comparator

B Describe other approaches : multiple-stage comparators, positive-feedback
track-and-latch comparators, and fully differential comparators

> Bandgap References (BGR)
m Study supply-independent biasing and the problem of start-up

B Describe temperature-independent references and examine the effect of
offset voltages

B Present constant-Gm biasing

m Study an example of state-of-the-art bandgap references
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» Data Converter Fundamental

m Ideal D/A converter
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m Ideal A/D converter

B Quantization noise
m Performance limitations
» Digital-to-Analog Converter (DAC)
B Decoder-based
® Binary-weighted
B Thermometer-code
m Hybrid
» Analog-to-Digital Converter (ADC)
B Integrating converters
B Successive-approximation converters
m Algorithmic (or Cyclic) A/D converters
B Flash (or parallel) converters
m Two-step A/D converters
B Pipelined A/D converters
B Time-interleaved A/D converters

» SAR ADC/Pipelined ADC Design Example
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(Analog Filter Integrated Circuits Design)
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» Fundamental of Filter
B Linear continuous time-invariant systems
B Type of filters
» Approximation
B Butterworth response
m  Chebyshev response
» Passive Filter Design
B Realization of LC immittance functions
m Derivation of the twoport parameters of LC filters
B Realization of LC allpass circuits
B Realization of LC ladders
> Discrete-Time Switched-Capacitor Filters
B First-order transfer function
m Second-order transfer function
m Design example of high-order switched-capacitor filters
» Continuous-Time OTA-C Filters
B Gm-C integrator
m  Gyrator-C active inductor

B Design example of high-order Gm-C filters
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Education:
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- Technical Program Chair (TPC) :

* 2014 IEEE International Symposium on Bioelectronics and Bioinformatics
* 2015 International Symposium on Bioelectronics and Bioinformatics

* 2015 Taiwan and Japan Conference on Circuits and Systems (TJCAS 2015)
Co-General Chair:

* 2016 Taiwan and Japan Conference on Circuits and Systems (TJCAS 2016)

Specializations:

- Low-voltage Low-Power Analog Integrated Circuits
- RF Wireless Communication System
- RFIC circuits

- Mixed-signal circuit and system

- Biomedical circuits and system
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