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« Topics:
CMOS technologies
VLSI system design principles

Computer Aided Design tools (Mentor Graphics suite)
Technology Migration (from FPGA into ASIC)
Integrated circuits manufacturing

VLSI technologies constraints

VLSI testing
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Calendar

Date Topic & Reading Assignment Homework/Lab Assignment
Aug.29
Aug.31 | CAD Environment (Frank Hludik), Tutoriall Tutorial2 | Lab One, Lab Two Assigned
Sept. 5 | Lab Overview (Frank Hludik),
Sept. 8 | Project Overview (Dr. Kochanski), Chapter 8. Design
Methodology and Tools
Sept. 12 | Project Details VLSI Design Philosophy, Chapter 2. MOS
Tarnsistor Theory, Page 67 - 108
Sept. 14 | Review of nMOS Fundamentals Lab #2 Due
Sept. 19 | Student Project Proposal
Sept. 21 | Review of CMOS Fundamentals Lab #3 Due, Homework #1
Assigned
Sept. 26 | Logic Design, Chapter 6. Combinational Circuit Design, Page 319
— 378, Chapter 7. Sequential Circuit Design, Page 383 - 475
Sept. 28 | Logic Design (Continued) Lab #4 Due
Oct. 3 Labs and Project Review (project leaders)
Oct. 5 Boundary scan, seminar by CJ Clark, Intellitech Corp. Lab #5 Due, Homework #2
Assigned
Oct. 9 Columbus Day - no classes




Calendar

Date

Topic & Reading Assignment

Homework/Lab Assignment

Oct. 17

Design Rules, Page 125 — 136

Oct. 19

Simple Layout Examples

Homework #2 Due

Oct. 24

Preliminary Design Review

Reverse Engineering Problem Assigned

Oct. 26

System Design, Chapter 10. Datapath Subsystems

Oct. 31

System Design (Continued)

Nov. 2

Floorplanning

Nov. 7

Performance Characterization, Chapter 4. Circuit Characterization
and Performance Estimation

Reverse Engineering Problem Due

Nov. 9

Performance Characterization (Continued)

Nov.14

Scaling, Page 239 - 266

Nov.16

Critical Design Review

Nov.21

Manufacturing, Chapter 3. CMOS Processing Technology --
Guest Lecture?

Nov.23

Thanskgiving

Nov.28

« From Sand to Circuit « Video

Nov.30

Testing, and Testability, Chapter 9. Testing and Verification

Dec.5

Field trip

Dec. 7

Boundary Scan, Page 609 - 636

Dec.11

Final Design Review
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- The course project: ASIC/VLSI for biometric
purposes using AMI . 0:5u technology (2003 - To Be
Determined)

*1(2005/2006) Implementation 16 point radix 4 FFT
Librany.:

= 4point FFT

« Complex Multiplier

« 7 designs have been developed by a team_of
students of two, each|group:is responsible for
design and implementation of a VLS| subsystem
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—Final Design Review — Dec. 12

—Team Leader: Luo Yifei

—Team Member: Tomasz Jankowski
—Course : ECE 715/815 -VLSI
—Partners: Mosis, GigalC
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— suggested clock speed: 100 MHz (note: if the speed of 100 MHz can
not be achieved in AMIO5 technology then a lower frequency is
acceptable)

— algorithm radix-4
— arithmetic: 16 bit fixed point, 2’s complement

— complex arithmetic operations should be divided into smaller tasks
(pipelining) if the assumed target frequency could not be achieved
otherwise

— All control and status signals should follow the same standard
— All components should have a clock input (CLK), reset (RST)

— Arithmetic operators should contain a status line (OVFL) indicating
whether an overflow has occurred

— The cooperation among the design teams is encouraged!!!
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ASIC Implementation

Step 1 Step 2

Preparation @ Schematic
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Project Schematics £
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Design components

4 bit Adder

4 bit Subtractor
16 bit Register
16 bit Output

4 bit Adder
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4 bit adder with Cin=1
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4 bit Subtractor
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16 bit Register
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*Agenda

| | - project preparation

_ - project schematics + simulation

| | - layout, padding +simulations

T - report
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CONS\WirelesssSensing

ViicrostraiiG=1tink

accelerometer X EEFRCM
accelerometer Y sensar cal. coeff.. filber
accelerometer  Z pararneters, 16 bit 1D
l' MICTO PR Cessor
w embedded
12 bt A/D | software algorthms

J I

2 MBytas
Flash Memory

R5-232

58 mm
Supports simultaneous streaming from multiple nodes to PC _- T» |

24iHz

EF tramsoenver

*Available with 2g or 10g range

Datalogging rates up to 2048 Hz

Real-time streaming rates up to 736 Hz

*On-board memory stores up to 1,000,000 measurements
«Communication range up to 70m line-of-sight

Low power consumption for extended use ¥ MicroStrain’ I

meland
SECURITY

H
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Generic Sensor
Node

Generic Sensor

Node

Generic Sensor
Node

Generic Sensor
Node

Generic Sensor
Node

Generic Sensor

Generic Sensor Node

Node

Generic Sensor
Node
Generic Sensor
Node

Generic Sensor
Node

Generic Sensor
Node

Generic Sensor
Node

Generic Sensor
Node

Network Access




Nocle Togo-Laval Dizie)reir

Analog / Digital
MicroAccelerometer Converter

ADXL330 AD976

Control +
Timing + Statu

Generic Signal
Preprocessor

Control
Timing +

Status 16 bit data

FPGA Processor
Local Memory RF Module
Control
Networking Protocol
Encryption
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Boundary Scan

8 bit Parallel /
Serial
Converter

8 bit Sensor
Data In

3 bit Sensor
Type input

8 bit Look-up

Table 8 bit data

16 bit Serial to
Parallel
Converter

16 bit output to
PGA Processor

Clock Distribution

8 bit Parallel /
Serial
Converter

|

Timing & Control

8 X 8 bit Serial
Multiplier
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