TRANZYSTOR

Iljego historia...

Sebastian Molin



Plan seminarium:

« Powrot do przesztosci...
« Rodzaje tranzystorow...
« Budowa I dziatanie tranzystorow...

« Uktady scalone...
* Prawo Moore'a...
« Czekajgc na przysztosc...



Nieziemska technika:

Did 1947 UFQ landing

in Roswell, New Mexico

lead Bell Scientists to
discover the Transistor?

Did Bell Labs
dismantle space
craft & learn
how to make
Lasers & ICs?
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Plerwsz tranzvstor

CK 703

TRANSISTOR

The First Junction Transistor
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(a) Intrinsic semiconductor
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(c) p-type
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Shockley's automobile storage garage model in which electrons in
the valence and conduction band are symbolized by cars in a lower
and upper level of the garage, respectively.




[RedZza|e tranzystoerow

« UNIPOLARNE:

=« JUGFET — junction gate field effect transistor

= IGFET — insulated gate field effect transistor
« ZUbazany kanat
« \Wzbogacany kanat

« BIPOLARNE:
= NPN
= PNP




Iiranzystor polewy: Zigczowy:
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Iiranzystor poelewy: zZigczowy:

10 Volts drain-source 20 Volts drain-source

1 Volt drain-source




Iiranzystor poelewy: zZigczowy:

Gate controls
resistance

|
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Figure 7.2 Characteristic voltage-current curves for
typical N-channel J-FET.




Iranzystory z izolewang bramka:

« Vetal Oxide Semiconductor FE T
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Wady Irzalety MOSFET:

» Ogremna rezystancja wejsciowa
« Sterowanie napieciem

« Grozne tadunki elektrostatyczne dla
przebicia izolatora o grubosci rzedu nm



Przyktadowe struktyry:




amplif ving electric signals. It requires only a fraction of the power of a vacuuum tube. It will be low
in cost and last many times longer. Three types of transistors are shown above, about actual size,

Thats the LITTLE GIANT 2
with the Big Future

BELL TELEPHONE SYSTEM




Iiranzystor bipelarny:

« BJT - Bipoelar Junctien Transistor




Iiranzystor bipelarny:

Simplified IC NPN Transistor




Iiranzystor bipelarny:

Emitter

Fig 1 NPN Bipolar Transistor




Iiranzystor bipelarny:

Emitter |

- +
Fig 2 Apply a Collector-Base Voltage




Iiranzystor bipelarny:

Main Electron Flow

Fig 3 Apply an Emitter-Base Voltage




Iiranzystor bipelarny:

Emitter se | Collector

Emitter-Base Flow

Fig 4 Some electrons fall into a hole




Iiranzystor bipelarny:

Current Gain Value




Iiranzystor bipelarny:

‘Conventional’ view of the NPN Bipolar Transistor




Charakterystyka BJT:
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Wady I zalety:

* mate Rin

« Sterowanie pradem; bazy

« Wieksze moce niz dla FET

« \Wieksza czestotliwesc odciecia

« Gorsze wytwarzanie w ukt. scalonych



Uktaal scalony:

« Jack Kilby — Trexas Instruments, 1956
« Rok 2000 — Nagroda Nobla z Fizyki
« Zbudowat rowniez pierwszy kalkulator

silicon




Uktad scalony I prawe Vioora:

transistors
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Transistors Shipped Per Year
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Average Transistor Price By Year
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Minimum Feature Size
Feature Size

(microns) Examples

100 Human hair, 100 um

10 - Amoeba, 15 um

Red blood cell, 7 um

1 -
-== |ntel [update 5/20/02]
0.1- -=— |TRS [2001 edition] AIDS vi
virus, 0.1 um ~
BT
0.01

'60 69 70 75 '80 ‘85 ‘90 95 00 05 ‘10
Projected ———>»

** Planar Transistor; remaining data points are ICs. B u Cky bal I, 0 " 00 1 um

Source: Intel, post ‘96 trend data provided by SIA
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Minimum Insulator Thickness vs Time

Oxide Thickness
(Nanometers)
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Extreme Ultraviolet (EUV) Lithography




Lithography Tool Cost (S )
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NO EXPONENTIAL IS FOREVER ...

BUT

WE GAN DELAY “FOREVER"
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