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Semicondutores — materiais P e N
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Juncao PN — Sem polarizacao
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Juncao PN — Sem polarizacao
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Juncao PN — Reversamente polarizada
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Juncao PN — Reversamente polarizada
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Juncao PN - Diretamente polarizada
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Transistor de efeito de campo
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JFET - Estrutura interna
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JFET - Funcionamento
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JFET - Funcionamento
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JFET - Funcionamento
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JFET — Curvas caracteristicas

B Balakikiadicn

A ip (mA) [ ocus of pinch-off values
—~ -
Ohmic | Saturation Region
Region |
Ipss 8 = Yos =0 V
7
ri
‘{ Jr
e I' '
Ho— VGS =1V
4+ f |
3 _P[ f
2+ Vgs = 2V
! i
4 Ves=-3V
s /+
. 5 10 15 20 25 Vs (V)

Vp(for V.. =0 V)



JFET -

Simbologia

b

Canal N

;- l
S
tn

Canal P



MOSFET tipo deplecao — Estrutura interna
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I MOSFET tipo deple¢éo - Funcionamento
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MOSFET tipo deplecao — Curvas caracteristicas
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MOSFET tipo deplecao - Simbologia
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MOSFET tipo intensificacao — Estrutura interna
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MOSFET tipo intensificacao — Funcionamento
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MOSFET tipo intensificacao — Funcionamento
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MOSFET tipo intensificacao — Curvas caract.
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MOSFET tipo intensificacao — Curvas caract.

“+—

. Curva id por vd do transistor N4

¥ 10

ID(A)

05
0 05 1 15 2 25 3 35
Vd(v)

Figura 6 - Curvas Ip versus Vp em funcdo de Vg para o transistor Ny do chip diddtico.



MOSFET tipo intensificacao — Simbologia
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Inversor CMQOS - Estrutura interna
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Inversor CMQOS - Circuito elétrico
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Inversor CMOS - Curvas dos transistores
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Inversor CMOQOS - Funcionamento
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Inversor CMOQOS - Funcionamento
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Circuito integrado didatico
_

Pinagem e descricdo dos terminais do CL

Descricao

Bulk Py

Centro superior B

Pinaos Descricio Pinos
1 Bulk N> e Ns 21
Source'drain N, 22
Source'drain N 23

Bulk N;

Canto superior B,

24

b | e | Led |

Centro Lateral esquerda R,

Source'drain Nse Py

Source'drain N e Py 25 Canto inferior esquerdo R
6 Source'drain Py 26 Centro infernior B,
7 Bulk P, 27 Contato direito B
8 Gate P1 e N 28 R resistor serpentina (resistor de poco) 10 K£)
9 Bulk P, 29 R resistor serpentina (resistor de poco) 10 K€
10 Gate P; e N> 30 Es e R (R resistor de poco 4.7 KQ)
11 Source'drain P, 31 R, (resistor de poly) 1 KQ
12 Source'drain P> e Ps 32 R (resistor de poly) 1 KQ
13 Source'drain Py 33 Ground
14 Gate P; e N3 34 |V
13 Bulk P; 35 R;e R,
16 Source'drain N3 e N> 36 E.4 (resistor de poly) 500 £2
17 | Bulk N; 37 R4 (resistor de poly) 500 €2
18 Source'drain Ny e Ny 38 Rz (resistor de poly) 500 £
19 | Gate Nye Py 39 Ry (resistor de poly) 500 €2

I
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Source'drain Py




Circuito integrado didatico
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Figura 11 - Esquema de ligagdo interna do circuito integrado didatico.




Parte Experimental — Curvas do NMOS
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Figura 9 - Circuito a ser montado.
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Parte experimental — Portas logicas
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