EECS150 - Digital Design
Lecture 2 - CMOS

January 24, 2002
John Wawrzynek
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Overview of Physical Implementations
CMOS devices
Announcements/Break
CMOS transistor circuits
— basic logc gates
— tri-state buffers
— flip-flop=
* flip-flop timing basic:
* grampla gz
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Overview of Physical Implementations

The stuff out of which we make systems.
= Integrated Circuits (ICs}
— CL, mamory elements, analog interfaces.
= Printed Circuits (PC) boards
— substrate for ICs and interconnection, distribution of
CLE, Vdd, and GMD signals, haat dissipation.
« Power Supplies
— Converis line AC voliage to regulated DC low voltage
levels.
» Chassis (rack, card case, ...
— holds boards, power supply, provides physical interface
to user or other systams.
» Connectors and Cables.
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Integrated Circuits
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Frinted Circuit Boards

*  feergless or CEramikc
1-20 condudihve layers
1-20In on & sid=

I= packsjes are soldered
dizra.

*  WMuMiple chips crectly conneched 1o 8 subsirat=, (siican, ceramic,
plzsdc, fioengless) wiEsout chip packsges.
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Integrated Circuits

= Moore's Law has fueled mnowation for the last 3 decades.
trarmistars
For e e Sl m ] e
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= “Mumber of transistors on a die doubles every 18 months.”
= What are the side effects of Moore's law?
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Integrated Circuits
= Uses for digial IC technology today:

— shamdand mcroprocessars
+ uacd iz dekiop POy, e=d cmbedded egplicstiosy
=+ aimpls systcm deaszn (masly aoiwars Sovelopmest)
= memary chips (DRAM, SRAM)
— spplcation specHic 1Cs (AEICs)
* custom desgrod o meich paiiculer applicetien
» e=n ke eplimized B bew-perrer, bew—coal, lEgh-poricomance
* high-doaige coat
— fledd programmeide ogic devices (FPGEAS, CPLDS)
* cusiomizsd o perbcddsr sppliceSen
» short ims o merlert
* pclesiechy bigh peei coxd
— shandandized low-denshy companents
=+ 36l manufectored for compeikiliny wisk older ayrizm Scxigaa
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CMOS Devices
- MOSFET {Metal Oxide Semiconductor Field Effect Transiston).
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Announcements

*  [youare enroled asd plan bo bake e oourse you meest att=nd your lsis
g=ron mEek week, obfensise will o= dropped #Fom e dess nosher.

¢ Flesgs nobe: Thursday moming lek secton will mot be R, B oo anrs
=nrcled In Bt lsn secfon, pease change (esing Tel=beers) o=
diiferant lsin oefore next wesk

I yoiu ane an the wal Bt and woukd ke o g=t Imo the clsws yon most:

A Tumi I an appesl o on Ehied floor Eoda.
2 Amlm=nd l=ctures and da the homesork, the Arsh b wesks.

3 Im Ehe s=cond wesk of dess=s, go b e s secion Inowhich you
wizh bo emindl. Sive the TA pour mame smd student 10,

4 Lai=r, we will procezs the wallish femesd an hese requeskx, and B
secticin openings.

= Th= final class rosker wdl be posted at noce an Friday Feio .
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Th= gaie scis Ike & capachar. & high vokage 5 '
an thi= galt= stbracis Chaege Inks e Chiannel.
e vollage exishs atween the source and Wi EE
drain & pamrent will fow. In Bs simpest —_— 1"—r
approdmesiion the devio= acks k= a swtich.
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Announcements

Lectures are being taped and will b= available for viewing
through Caliew in McLaughlin Hall.

Reading assignment for this week.
A&l of chapler 1
Chapter 10 secikas 1.2,7,8,5

Homework exercises will be posted later today.
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Transistor-level Logic Circuits

*  Inverber (MOT gad=)k = PFAMDO gaie

How sbout AND pate?
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Transistor-level Logic Circuits

* MAMDO gaie= * MOR gate
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Transistor-level Logic Circuits

= Tresssior cincul
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*  MuodplExar

Transistor-level Logic Circuits

* Transksbor Gircuit
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2l

Tpemz U COSXIN - CmT-CMET Fazul

D-type edge-triggered flip-flop

7

* The sdge of he dock s used B
smmode the "0 gt & s=nd o
@ {posike edge triggering).

— At =l oier Beres the: ousout &=
Independent of e ok O ok
shomes previoesly sampled
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— The inpat must be sinbie for &
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Parallel to Senal Converter Example
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Farallel to Serial Converter Example
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* timieg:
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Transistor-level Logic Circuits
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