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Transistor NMOS
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Transistor projetado e fabricado na Escola Politécnica da USP
(Dissertacao de Mestrado — Joao Antonio Martino - 1984)
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Transistor projetado e fabricado na Escola Politécnica da USP
(Dissertacao de Mestrado — Joao Antonio Martino - 1984)
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Primeira Fabricacao
de um MOSFET(1960)
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Metal Oxide Semiconductor (MOS) Field Effect Transistor (FET)
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MOSFET
Muitas Aplicacoes
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Source: Raymond James research.
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Internet of Things (loT)
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I ‘ 2 Algumas ldeias de Aplicacao
vieram da Ficcéo Cientitica
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Da ficcdo cientifica para a realidade

https://www.youtube.com/watch?

v=zM3cPMINXho

Enterprise - Star Trek
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Star Trek TOS - Classic Theme.mp3
https://www.youtube.com/watch?v=zM3cPMINXho
https://www.youtube.com/watch?v=zM3cPMINXho

l ‘ () p Telefone Celular
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James T. Kirk

Martin Cooper .
(1973) 0 e
Motorola—StarTAC

(1996)

Iphone 7 (2016)
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Star trek: The New Generation (1987-1994)
Jornada nas Estrelas: A Nova Geracgao

o
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, —
1988: Picard introduces |2002: Bill Gates introduces the |2010: Steve Jobs introduces |2012: Steve Ballmer introduces

Tablet PC. No one cares. the iPad. The world pisses the Surface. People claim they
itself like an excited dog. stole the idea from Apple.
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| ‘ (} ‘ | Transistor MOS
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l ‘ [ 2' ‘ | JUNCAO PN em equilibrio térmico
(Modelo de cargas)
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l ‘ ( :' ‘ |JUN(;AO PN polarizada diretamente
e reversamente (Modelo de cargas)
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i Desprezando cargas no
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| ‘ :) p Transistor NMQOS
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| ‘ ( j p Transistor NMOS
Vs> Vi (tensao de limiar) e Vg =0
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Transistor NMOS
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(Vt=1V) Vs = 5V

Transistor NMQOS
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Vps < Vs — Vi (Regido de triodo)
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Vs = Vg — VU (Triodo/Saturacgao)
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Aplicando um pequeno valor de V¢
(comportamento = resistivo)
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Aplicando um pequeno valor de V¢
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Aplicando um pequeno valor de V¢
(comportamento = resistivo)
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A operacao
com 0 aumento de Vg
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A operacao
com 0 aumento de Vg
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A operacao
com 0 aumento de Vg
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A operacao
com 0 aumento de Vg

—<— Triodo :‘-I-< Saturacao >
Ups << Ugs Vi Ups = Ugs — Vi
A curva entorta porque — |
a resisténcia dopcal?al | Corrente satura porque o
aumenta Com Un. | canal estrangula no final
DS | do dreno, e vps nAo mais
. | afeta o canal.
Praticamente uma |
linha reta com |
inclinacao proporcional a l
(vgs — V) | vgs = V,
1 P
(0] Upssat = Ugs — Vi Ups
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ip A

Perfil da camada de inversao no canal do
transistor nMOS com aumento de V¢

~<— Triodo
Ups < Ugs — V,

Saturacio ——>
Ups = vgs — V,

|
I
|
:
|
I
|
l
|
!
|
|
|

canal estrangula no final
do dreno, e vpg nao mais
afeta o canal.

vgs >V,

\ Corrente satura porque o

Upssat = Ugs — Vi

Ups
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Perfil da camada de inversao no canal do
transistor nMOS com aumento de V¢

ip A

~<— Triodo Saturacio ——>

|
| _
Ups < Vs — Vi vps = Ugs — Vi Ups = vgs — V;
] | \
| Corrente satura porque o - v -
| canal estrangula no final Ups
| do dreno, e vpg nao mais
| afeta o canal. Fonte Canal Dreno
l
~i |
' |
| vgs > Vi \
|
! > Ups = 0
0 Upssat = Vs — Vi Ups
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Exercicio 4.1 (pag. 145)

Universidade de Sao Paulo Para VDS pequenO 9 ID — K'(VGS - Vt)VDS
Determine K e a faixa de resisténcia entre
dreno e fonte para Vg —Vtde 0,5a2V

i, (mA) A
0.4 — Ugs — ‘r/r + 2V
0,3 — Ugs — V, + 15 \%
0,2 — Vs — ‘y/f + l V
0,1 — Vs = ly’]r + ().5 V
B lgs =V,
e
0 50 100 150 200 ups (mb)
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