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Building the “brldgg

Specifications come from the top

Hardware comes from the bottom

Show-stoppers come from the bottom
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Bottom-up design
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Books

Electronics

stmctured Ele

Structured Electronic Design
Edition 1.3
Anton Montagne

Download via Brightspace
(or buy a hardcopy at Delft Academic Press)

Semiconductors

Semiconductor Physics and Devices; Basic Principles
Donald A. Neamen
McGraw-Hill International Edition, (4™ edition)



This course IS about

Technology aware
Structured Design Methodology



Bloom for engineers

4,5,6: Analyze, Evaluate, Sl EHY4=

TU-Delft Engineer




Traditional Bloom Cycle for Electronic Engineers

Active education until level 4
Repeat existing designs
Analyze results

Tweak designs to meet specs

Gradually develop a
personal design methodology

Desigh methodology
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Bloom Cycle for Innovators

Active education including level 5 and 6 ElileKeJ Il iEUT L dle]y

3:Apply <A
4:Analyze

2:Understand The fun CirC|e

Creative and independent thinking

Operationalization

EC TS
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HOW? :
? . Create a design yourself

Cloct
lective bonus assignments


http://upload.wikimedia.org/wikipedia/en/4/43/Douglas_Bader.jpg

Software

SLiCAP

ps://www analog.com/en/design- / ,g-mu\pvﬂo‘
nts v
2 | Oe | B || LI M

3 LTspice | Design Center | An... %

AnalogDialogue EngineerZone Wiki
D> [t Q
Search . .
Symbolic Linear CircuitAnalysis
quick jumps:

AHEAD OF WHAT'S POSSIBLE™
1. Open-source version o SLICAP: sticap python

APPLICATIONS DESIGN CENTER COMMUNITY EDUCATION SUPPORT
Print () My Analog 2. Discontinued in 2021: sLicap Tor MATLAB

MY HISTORY PRODUCTS

What it is and why you should use jt

Seal
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Simulation Models LTspice® is a high performance SPICE simulation software, schematic capture and waveform viewer with
enhancements and models for easing the simulation of analog circuits. Included in the download of LTspice
* SLICAP helps you s
¥ou setting up ang Solving design equations of electronic circyjt:
its.

are macromodels for a majority of Analog Devices switching regulators, amplifiers, as well as a library of

Reference Designs d P | circuit simulati
levices for general circuit simulation * SLICAP s free of
T u B
se licensed under 3 Creative CommonsAnnbuﬂsn Nonc
. - Ommercial-NoDerj
BEnefltS Vatives 4.0 Internationa License

Evaluation
Hardware &
Software T i i
Benefits of using LTspice 5
| Mpeeds up the circuit engineering process
akes complex symbolic analysis doable
+ Compatible with Jupyter notebooks

Our enhancements to SPICE have made simulating
° 'Ntegrates documentation and design any eas: it ctions for H reports with plots, tap, €S, expressions, et
Wi
! g many easy 1o use buyjj In functions for HTw D pl p
i il t wi 3

Packaging, Quality,
Symbols & switching regulators extremely fast compared to normal
SPICE simulators, allowing the user to view waveforms for
* Sy
Pports design education and knowledge builgj

Foolprints
most switching regulators in just a few minutes. This video
- - provides an overview of the advantages of using LTspice in D
Circuit Design Tools an analog circuit design and how easy it is to get started o < 5
& Calculaters F
+ Amplifier & Linear eatures
* Clock & Timing - .
- Data Cunvellegr = = ACCEPIS SPICE netlsts as input
. Lrspice * Concurrent design and docy mentation
. Sy s
L L Bports and facilitates Structured Electronic Design
Management . 4
S Download LTspice
= RF & Qunthesic

LTspice®: Simulation, Schematic capture and Waveform viewer
SLiCAP : To set up and solve Design Equations of electronic circuits.

To create design documentation
(SLiCAP is a Python application: you need a laptop with e.g. Anaconda)

LTspice and SLiCAP

HOW? : Create a design yourself




This course and related courses

Top-down design

ET8011MSC

(masterclass)

Semiconductors

Bottom-up design
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Schedule

Name Start week Day Date
Electronics Session 1 3.1 Tuesday 9-2-2021
Physics Session 1 3.1 Wednesday 10-2-2021
Electronics Session 2 3.1 Thursday 11-2-2021
Electronics Session 3 3.2 Tuesday 16-2-2021
Physics Session 2 3.2 Wednesday 17-2-2021
Electronics Session 4 3.2 Thursday 18-2-2021
Electronics Session 5 3.3 Tuesday 23-2-2021
Physics Session 3 3.3 Wednesday 24-2-2021
Electronics Session 6 3.3 Thursday 25-2-2021
Electronics Session 7 3.4 Tuesday 2-3-2021
Physics Session 4 3.4 Wednesday 3-3-2021
Electronics Session 8 3.4 Thursday 4-3-2021
Electronics Session 9 3.5 Tuesday 9-3-2021
Physics Session 5 3.5 Wednesday 10-3-2021
Electronics Session 10 3.5 Thursday 11-3-2021
Electronics Session 11 3.6 Tuesday 16-3-2021
Physics Session 6 3.6 Wednesday 17-3-2021
Electronics Session 12 3.6 Thursday 18-3-2021
Physics Session 7 3.7 Tuesday 23-3-2021
Electronics Session 13 3.7 Wednesday 24-3-2021
Physics Session 8 3.7 Thursday 25-3-2021
Electronics Session 14 3.7 Friday 26-3-2021
Electronics Session 15 3.8 Tuesday 30-3-2021
Physics Session 9 3.8 Wednesday 31-3-2021
Electronics Session 16 3.8 Thursday 1-4-2021
Electronics Session 17 3.9 Tuesday 6-4-2021
Physics Session 10 3.9 Wednesday 7-4-2021
Electronics Session 18 3.9 Thursday 8-4-2021




Exam

Multiple choice + some open questions that need short answers
Open book (course books, handouts and the slides)

A total of 1 bonus point for the exam can be built up via assignments
The bonus point remains valid for the re-sit.

Semiconductors

Bottom-up design

Top-down design
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