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Expose students to commercial
< design flows

Opportunity for students to apply
the fundamentals to real problems

Improve student’s analytical and
=% problem-solving skills
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Allow students to experience

competition and tight tape-out
l"~||'2,';llﬁ“' schedule

| Appreciation of teamwork
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O Lecture

Methodology
& design flow

Mixed-signal
Issues and layout

Clock & timing
Test & testability

Project:
Specification &
introduction

Projects done so far:

1. Dual-slope ADC
2. Phase-locked loop
3. High-speed DAC
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Semester 1:

|:| Lecture (2.5hrs/wk)

Familiarization

|:| Laboratory (4hrs/wk)

with EDA tools Chip design

8 hours 48 hours

I — —
~10 hours ‘

Start

I

Lectures

Tape-out
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Sem ester 2 . |:| Lecture (2.5hrs/wk)

|:| Laboratory (3hrs/wk)

Testing a similar Testing the
off-shelf chip fabricated chip Report writing
15 hours 21 hours 6hrs

| = —
~5 hours Presentation ‘

I I Assessment
Lectures Design presentation
Start from each group
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Dual-slope ADC:

l

Specifications Group: . .
System integration
| -Schematic level
-Layout level
Group: ) it
- Literature search i ggztflr?r/::t verification
-ADC architecture

- System partition

—_—t

Student A: Student B: Student C:
- Integrator | | - Comparator | | - Digital control
-reference - autozero - Testability

| ! |
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5%

15%

10%

20%

i —Individual assessment,
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E Subsystem design (i)

O Subsystem performance (i)
B Design presentation (i)

B Overall design (g)

E Chip performance (g)

B Report writing (g)

g — group assessment
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digital

Digital contr

‘i'/

output

Operational
Amplifier

digital
control

DNL (LSB)

/\ Test results

Differential Nonlinearity vs. Output Code Integral Nonlinearity vs. Output Code
)

INL (LSB)

6 0 16 32 48 64

Output Code

32 6 0 16 8

Output Code

32
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EDA toaols:
Cadence mixed-signal flow

Foundry:

Austria Micro Systems (AMS),
through CMP France

Technoloqgy:

0.6-um CMOS process

Cost:
~ 550 euro/student
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