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Introducao
_

Historico:
* Diodo a valvula — 1904 por J. A. Fleming;
e Triodo a valvula — 1906 por Lee De Forest;
e Transistor — 1947 por Walter H. Brattain e John Bardeen.
 Posteriormente: Mosfet, Igbt, Silicon Carbide, etc.
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Introducao
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Amplificador com transistor bipolar.



Introducao
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Oscilador controlado a cristal.



Introducao
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Regulador de tensdo com transistor bipolar.



I Construcao do transistor

a—{1.150 In,—= 1], | 30 1, —=|
(L] an, 0001 in.

PNP NPN

BJT — Transistor Bipolar de Juncé&o: Lacunas e elétrons formam as correntes.



Construcao do transistor
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Emitter + Emitter -
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Operacao do transistor

Relembrando os diodos:

D //,-| Minority carrier flow
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Operacao do transistor
_

Relembrando os diodos:
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Operacao do transistor

Relembrando os diodos:

Vy, >0V

P 7 n




Operacao do transistor
#

Transistor PNP: + Majority carriers

7T

Depletion region

- —

VEE

Juncao Base — emissor polarizada diretamente.



Operacao do transistor
#

+ . 3 A
Transistor PNP: Majority carriers

Juncao Base — coletor polarizada reversamente.



I Operacao do transistor

Transistor PNP:

+ Majority carriers

Depletion regions

+ Minority carriers
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I
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Vee

Correntes no transistor bipolar de juncéo.




Configuracao Emissor-Comum

A seta do simbolo grafico define o sentido da corrente de
emissor (fluxo convencional) através do dispositivo.
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Configuracao Emissor-Comum

4

Na regiao ativa, a juncéo base-coletor é polarizada
reversamente, enquanto a juncao base-emissor é
polarizada diretamente.
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Configuracao Emissor-Comum

Aproximacao linear das
caracteristicas de base:
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| Configuracao Emissor-Comum
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Configuracao Emissor-Comum

Exemplo:
b I (A
)
| I 2,7m
2 WA : ﬂ — _C — —’ p—
80 HA cC I 25 108
4 ' Tﬁu.ﬂ B ﬂ
1 60 pA -
Ay | S0 LA ﬂ :A—Ic_ ICZ_IC].
| 40 ca
! - | Al B IBZ o IBl
I, - IrMI1 [ IpA
we { WA T =B 232m—2.2m
P} e Lllg 2 21 _100
z PR a0 00
. | p—20u
e | Iy =04A
0 10 1 20 Ve (V)



Polarizacao
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IC =p- g
p | L =(B+1)-1,

e \4“ o V. =0,7V
.|.




Limites de operacao
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R :VCE ' Ic

Cmax

ICEO S IC S ICmax

VCEsat < VCE S VC

Emax

Ve - 1. <P
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Transistores Darlington
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Encapsulamento de transistores

ENCAPSULADOS
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Caracteristicas de catalogo
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Tipos de transistores
#

Transistores de uso geral:

PN2222A MMBT2222A

&

c T0-92
B

Mark: 1P

NPN General Purpose Amplifier

This device is for use as a medium power amplifier and
switch requiring collector currents up to 500 ma. Sourced
from Process 19,

Absolute Maximum Ratings® 1, =25 unlsss otherwise noted

PZT2222A

SOT-223

Symbol Parameter Value Units
Woeen Cdlector-Emitter Voltage 41 W
Woenn Collector-Base Voltage 7h W
Yepo Emitter-Base Voltage 6.0 W
| Collector Current - Continuous 1.0 A
Ty, Tstg Opearating and Storage Junction Temperature Range -55 to +150 0




Tipos de transistores
_

Transistores de uso geral:
BC346/547/548/549/530 n .

Switching and Applications
= High Voltage: BC546, Vopo=65V

+ Low Moise: BC549, BCA50

« Complement to BCAEE ... BCAED

1 TO-92
1. Collector 2. Base 3. Emitter
NPN Epitaxial Silicon Transistor

BC356/557/538/359/560 [/ 1]/

Switching and Amplifier ” .

= High Voltage: BC556, Vogo= -65Y
+ Low Moise: BCERD, BCAG0
+ Complament to BCA46 .. BC 550

Pares complementares

1 TO-42
1. Collector 2. Base 3. Emitter



Tipos de transistores
P

Transistores de uso geral:

BC337/338

Switching and Amplifier Applications

+ Suitable for AF-Driver stages and low power ouiput stages
« Complement to BC327/BC328

1 TO-92
1. Collector 2. Base 3. Emitter
NPN Epitaxial Silicon Transistor

Absolute Maximum Ratings 1.=25-C unless otherwise noted

Symbaol Parameter Value Units
Vees Collector-Emitter Voltage
- BC337 50 v
-BC338 30 v
Veeo Collector-Emitter Voltage
- BC337 45 v
-BC338 25 v
Veso Emitter-Base Voltage 5 \Y
I Collector Current (DC) 800 mA
Pe Collector Fower Dissipation 625 mi
T, Junction Temperature 150 “C
Tste Storage Temperature -55 ~ 150 °C




Tipos de transistores
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Transistores de média poténcia:
BD135/137/139

Medium Power Linear and Switching
Applications

* Complement to BD138, BD128 and BD140 respeciively . u
1 TO-128
1. Emitter 2. Collector 3.Base
NPN Epitaxial Silicon Transistor
Absolute Maximum Ratings 1.=25°C unless ctherwise noted
Symbol Parameter Value Units
Veso Collector-Baze Voltage -BD135 =] W
tBD13T 60 W
tBD135 a0 W
Veszo Collector-Emitter “oltage :BO133 45 W
(BD13T 60 W
tBD135 a0 W
Vesg Emitter-Base \oltage ] W
= Collector Current (DC) o &
lep Collector Current (Fulss) 30 A
I5 Base Current 0.3 A
P Collector Dissipation (T.=23%C) 12.5 W
Pe Collector Dissipation (T;=23°C) 1.25 W
T, Junction Temperature 150 “C
Ters Storage Temperature - 35~ 150 “C




Tipos de transistores
P

Transistores de média poténcia:
TIP31 Series(TIP31/31A/31B/31C) C‘

." ll," i

Medium Power Linear Switching Applications
v Complementary to TIP32/328328/22C

’ TO-220

itaxi ili i 1Base 2Collector 3 Emitt
NPN Epitaxial Silicon Transistor ase 2 Collector 3.Emitter

Absolute Maximum Ratings 1.-25°C uniess otherwise noted

Symibol Parameter Value Units
Vieeo Collector-Base Voltage - TIP3 40 W
TIF214A Gl W
- TIF218 a0 W
CTIF31C 100 W
Vioeo Collector-Emitter Voltage - TIP31 40 W
TIF214A Gl W
- TIF218 a0 W
CTIF31C 100 W
VEBD Emitter-Base Voltage o W
I Collector Cumrent (DC) 3 A
lcp Collector Current (Pulse) 5 A
s Base Current 1 A
Pc Collector Dissipation (To=25"C) 40 W
P Collector Digsipation (Tz=25%C) 2 W
T, Junction Temperature 150 i
Tste Storage Temperaturs - 65 ~ 150 K




Tipos de transistores

——

Transistores SMD: C|3

Small Signhal Transistors (NPN)

El2
Features i

+ These transistors are subdivided into three groups
(A, B, and C) according to their current gain. The
type BCB4E is available in groups A and B, how-
ever, the types BCB47 and BC848 can be supplied
in all three groups. The BC849 is a low noise type
available in groups B and C. As complementary

types, the PNP transistors BCB56...BC859 are
recommended.

« NPN Silicon Epitaxial Planar Transistors for
switching and AF amplifier applications.




Tipos de transistores
?

Transistores SMD:
BC846 to BC849

Vishay Semiconductors

Absolute Maximum Ratings
Tamb = 25 °C, unless othamwise spacified

A A
VISHAY

Parameter Test condition Part Symbol Value LInit

Collector - base voltage BCE4E Ve an W

BCA47 Viceo 50 W

BCA42 Viceo 30 W

BCA40 Viceo a0 W

Collector - amitter voltage BCE4E ViEs an W

BCA47 VicEs 50 W

BCa4a WiEs 30 W

BCA40 Vices a0 W

BCA46 Voo 65 W

BCA47 Veeo 45 W

BCa4a Veeo 30 W

BCA49 Vo 30 W

Emittar - basa voltags BCA46 VgD i W

BCA47 VERD ] W

BCA48 VERD ] W

BCA49 VERD ] W
Collector cumant Iz 100 ma
Collactor peak cumant I 200 mé
Peak base currart lem 200 ma
Peak emitter current -len 200 ma
Power dissipation Tamb = 25 °C Pt 3401 m




Tipos de transistores

Transistores SMD:

BCV26

Mark: FDx

PNP Darlington Transistor

This device is designed for applications requiring extremely high
current gain at currents to 800 mA. Sourced from Process 61.

Absolute Maximum Ratings™  ma-25c unless athenwise noted

Symbol Parameter Value Units
Yern Collector-Emitter Vaoltage a0 W
Yema Collector-Base Voltage 40 W
Yepn Emitter-Base Yoltage 10 W
le Caollector Current - Continuous 1.2 A
Tu Taig Operating and Storage Junction Temperature Range -55 o +150 °C




Tipos de transistores
_

Transistores de alta poténcia:

NPN
- 2N3055*
Complementary Silicon Power PNP
Transistors MJ2955
. . . desianed for general-purpose switzhing and armplifier applicatons. s Boberol Prefemed Devk s
= DiC Current Gain — hpg = 20-T0 6@ = 4 Adc
# Caollector—Emitter Saturation Vaoltags — 15 AMPERE
VioE(sat) = 1.1 Vdo (Max) @ I =4 Ade POWER TRANSISTORS
# Excellant Safe Opserating Area COMPLEMEMTARY
SILICON
60 VOLTS
MAXIMUM RATINGS 115 WATTS
Rating Symbaol Value Unit
Collector-Emittsr Waltages VoED 0 Ve
Collector—E mittar Vallags VieER F v
Collestoy—Base vollags YVirp 100 wdc
Emittar—Bass Viokags VER 7 v
Collectog Currant — Coninuous I 15 Adc
E:ase Cument I 7 Adc
Tolsl Powsr Dissipation @@ T = 25°C Fo 115 wialts
Dierals abovs 2570 0.EST WG
Opersting ard Storags Junclion Tempsralurs 1. Tag — 5 o+ 200 v
Rangs

THERMAL CHARACTERISTICS
Characterlstic Symbol Max unit

Thermal Resistancs, Junction o Cass R 1.52 AN




Tipos de
_

transistores

Transistores de alta poténcia:

MJ 11028, MJ11030,
MJ11032 (NPN)
MJ11029, MJ11033 (PNP)

High=Current
Complementary Silicon
Power Transistors

High—Curent Complementary Silicon Power Teanswstors are for use

as oufpui devices I complenentry general purposs amplifier
appheations.

Faatures

High D= Current Gain — hpy = 1000 (bdm) (& I = 25 Ade
hFg =400 (Min) 6@ Ic = 50 Adc
Curves to 100 4 (Pulsed)
Dhide Protection to Rated I
I o hithic Construchon with Buili—In Bese—Emiter Shunt Resistor
Tunction Tempembure o+ 200" C
Pb—Free Packages are Available*

MAXIMUM RATINGS [T = 25°C unluss otharsisa noied)

Rating Sy Vaue Unit
Colleciar-Emiter YVollaga MII028522 | &0 Vide
WMI11030 FEe 20
MI0EA33 120
Collesior-Bass Vo MIIO25523 |, &0 Vido
— WMI11030 ren o0
MI1032'33 120
Emiter-Eane Voliage VeEED a0 Ve
Cobecbor Cument - Conlirasous I =0 Adc
- Pask (Mata 1) 100
Baze Current - Continuous 1] 20 dde
Tortal Power Dissipation @ Te = 25°C Fo 00 Wi
Derate fbova 25°C F T = 100°C 17 Wi
C'perating ard 2mrage Jundion T Tag | -0t 200 =T
Tamp=raiure Rangs

ON Semiconductor™
hitpyjonseml.com

50 AMPERE
COMPLEMENTARY
DARLINGTON POWER
TRANSISTORS
60 =120 VOLTS
100 WATTS

TO-204 {TO-3)
CASE 1974
STYLE 1

MARKING DIAGRAM

®



Tipos de transistores

#

Transistores de radio frequéncia:
BF959

VHF Transistor
NPN Silicon

Features

# Pb—Free Packages are Awailable®

MAXIMUM RATINGS

Rating Symbal Walue unit
Collector —Emittar Vallage YeED 20 Wi
Collechor -Base Vallage Wiepo 30 Wi
Emittar- Bass Wokags YERD a0 Wi
Collechor Currant - Contnucls I 100 A
Total Dewlce Disslpation Po
i Ta, = 25°C B25 (i
efals abowea 2500 5.0 TR e
Total Dewlce Dilsslpation P
i T = 2500 1.5 W
Dierats abowe 28°C iz R
Cperating ard Sharags Juncion To Tsig | -55 @ +150 c
Tampsraiurs Rangs
THEEMAL CHARACTERISTICS
Characterlstlc 5'_I|'I'I1|:ll:l| Max unit
Trermal Rasistancs, Faas 00 AN
Juncion—ic-Ambdant
Trermal Rasistancs, Ry B33 AN
Junction-to-Casa

ON Semiconductor®

httpaifonsemi.com

COLLECTOR
3
Y
2
EMTTER

MARKING
DIAGRAM

P

To-82 EE;;
CASE 28 il
1 STYLE 21 ;

"' T

BFesE = Deion Code

A = Azmembly Locstion
b = Year
WY = Wrk Vaek

. = Pb-Fres Package



Tipos de transistores
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Transistores integrados:

(Top View)
L B E NC E B
14 13 12 11 10
1 2 ;) 4 5 6
C B E NC E B

NC — No internal connection




Na proxima aula
P

Sequéncia de conteudos:
1. Polarizacao de transistores;
2. Operacao do transistor como chave;
3. Aplicacées;



