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Seqiéncia de conteudos:

Introducéo;

Construcéao dos transistores;
Operacao dos transistores;
Configuracao emissor comum,;
Polarizacao;

Limites de operacao;
Transistores Darlington;
Encapsulamento de transistores;
. Principais caracteristicas de catalogo;
10 Tipos de transistores.
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Historico:
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* Diodo a valvula — 1904 por J. A. Fleming;
» Triodo a valvula — 1906 por Lee De Forest;
e Transistor — 1947 por Walter H. Brattain e John Bardeen.

Posteriormente: Mosfet, Igbt, Silicon Carbide, etc.

Do Transistor ao Microprocessador
Enaldo L M Ml

1 Vihwlas semn vioms

Heos przserdes da alirssics tobn s
S pomibilideds pez sedficar uma Py
m.m atumede o dales sra wsmdo-se e

Ahnla-dinde & cum. enpoginds '

_o-un.:hk:ccd: wehra e exido da mlimia g
Poraen c._:\-c_n:b—.. s m:h salizz 1
aite o ceedn & ¢ anode
Soan, k53 s [
chamade frinale, oom 2 oqual @ il

ooclar 0 fmoe de comims e F=
Srpeaitve. Deane Some, ¢ dbeis == 4
da glarteics tehr se e
moolvizsnte da wa “Ziedo s
Diemerhis fe e rewida ke slelriadbaie de 190 mowsanks

bzsndo-w um penlile ers

Sodos @ o Sedos & Gride fe ool ¢ Gxdda

& salimic Mowme saofido domante 2 decads s 1920 form nigmad tmz.mm &
inempias S “triodos selidos” ?ummq_eg'a.mujonrmacw

B Evens du vifeEks o pan vlvE mieis

£ ie:vlﬁ near
" fr: sapligs | “parqré 4
inctpio s imverioess = thosasae: dads @ deidy impareneis 30 nove fispesitivy. Tamhéx &
TRerSIMIS OATI QU © TAZEStCr %0 conmeno de cemes descshertas, o o propriments um
“produne & gusma’, meas we imuncin ccomida imsdixements 208 3 Segmds Ceera Mundgial,
mmo umy apés de corssqlincia dh diponibilideds de dustais & germino alizess
perificadss produzicos comoamme miler.

A imengie do ansses ev itimersak ligads ¢ instimizle cods de
mascees 3 libeaterio de pesquises & sngeea Ball Talapiens, cochacide
gm0 Ball Labs. Assim oo § coimciiacs e o ponio pemmy s
tpoctinc pame a Estera do @ oT & [tensmt v sogabelns gis
tabalbou e cacire o posggc do 2 ma a3 5 poaRsiT.
eorgs Clhuke Souzworth zaeceuzo griade nome-aecicane
Pw.nn'.ta @ fomree oo Geove DTy Celleg, cnde Bz amben cunc ke
Mastrado. Postariormunts = Vals Ukiamsity dﬂ. % s ondo & PeD Fe
Bsll Lahs als =befeu com

[y ks
farmn diren no deserrhimmto do miar, dumess = Gapnds Cusen ManBil | angpen

Siodes finciveram bam como Jetetecss da cedes
ams :mw_ru. de radar, Souftmard® mecksu
25 & usais IO prETRTCS
receptors do rade. Erses adioe. d:m. "rdivgalens” tarvam come
wm.mpeqampedaqn:hmuuauwiuchuoemﬂm
PG}, emhecide pala: geslkegas come pefene Tais sospiosse = o
“Amapeanidos D epoc wdassz form Southwords ters g
galenr ntades do aobigos mospions de @E0 qua @oooirou
wiines di waundz o m <dade de Mova Yo,

=
Bomeel 3 251

http://www.eletrica.ufpr.br/mehl/te040/historia transistor.pdf




=)
~+
=S
o

C
vC)

Q)

@)

VCC =+12V
Rc
R 2.2 k€2
{; IC' Cz
240 kQ ac
l s I( output
C1 IE \ 10 IJ'F
ac )I
input Vee =}

Amplificador com transistor bipolar.
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Oscilador controlado a cristal.
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Regulador de tensao com transistor bipolar.
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BJT — Transistor Bipolar de Juncéo: Lacunas e elétrons formam as correntes.
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Relembrando os diodos:
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Transistor PNP: g i Majority carriers
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Juncao Base — emissor polarizada diretamente.
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+ Minority carriers

Juncao Base — coletor polarizada reversamente.
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Transistor PNP:  + Majority carriers + Minority carriers
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Correntes no transistor bipolar de juncao.
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A seta do simbolo grafico define o sentido da corrente de
emissor (fluxo convencional) através do dispositivo.
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Na regido ativa, a juncao base-coletor € polarizada
reversamente, enquanto a juncao base-emissor é
polarizada diretamente.
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Aproximacao linear das pip(HA)
caracteristicas de base:
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Transistores de uso geral:

PN2222A MMBT2222A

< @
S ~ v < E

o *w o TO-92
B SOT-23 B
Mark: 1P

NPN General Purpose Amplifier

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

Absolute Maximum Ratings® 7, =25 uniess sthenvise noted

PZT2222A

Symbol Parameter Value Units
Vieo Colector-Emitter Woltage 410 W
Yoo Collector- Base Voltage Th W
Yepo Emitter-Base Voltage 6.0 W
I Collector Current - Continuous 1.0 A
T, Tetg Operating and Storage Junction Temperature Range -55 to +150 o
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Transistores de uso geral: 1/ 1]/
BC546/547/548/549/550 ” .

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

+ Low Moise: BCH49, BCA50

+ Complement to BCS5E ... BCAED

" TO-82
1. Collector 2. Base 3. Emitter

NPN Epitaxial Silicon Transistor

BC356/337/558/559/360 Ty

Switching and Amplifier . .

= High Yoltage: BC556, Vopq= -63V
« Low Moise: BC559, BCAHG0
+ Complement to BCR46 . BC 550

Pares complementares

TO-02
1. Collector 2. Base 3. Emitter
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Transistores de uso geral:

Switching and Amplifier Applications

« Suitable for AF-Driver stages and low power output stages

BC337/338

« Complement to BC327/BC328

NPN Epitaxial Silicon Transistor
Absolute Maximum Ratings 7.=25C unless otherwise noted

faYe,
Co

1. Collector 2. Base 3. Emitter

Symbaol Parameter Value Units
Vees Collector-Emitter Voltage
- BC337 50 W
-BC338 30 W
Veeo Collector-Emitter Voltage
- BC337 45 W
-BC338 25 W
Vesn Emitter-2ase Yoltage 5 W
I Collector Current (DL 800 maA
Pe Collector Power Dissipation 625 M
T, Junction Temperature 150 "C
Tsta Storage Temperature -55 ~ 150 “C
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Transistores de média poténcia:
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BD135/137/139
Medium Power Linear and Switching ﬂf
Applications
* Complement to B0135, BD1.38 and BO 140 respectively . .
1 TO-126

1. Emitter 2 Collector 2 Base

NPFN Epitaxial Silicon Transistor
Absolute Maximum Ratings T.=25:C unless otherwise noted

Symbaol Farameter Yalue Units

Veso Collector-Base “oltage -BD13S 45 v

cBOMAY 60 V

cBD135 80 W
Yeeo Collectar-Emittar Valtags :BO1M35 45 V

CBD3T 60 W

:BD129 (=2 1] \
Wezo Emitter-Base \Voltage 3 W
Iz Caollector Current (DC) 1.5 A
lop Collector Current (Fulss) 3.0 A
I5 Base Current 0.5 A
Pe Collector Dissipation {T,=25C) 125 W
Pe Collector Dissipation {T,=23C) 1.25 W
T, Junction Tempe rature 150 “C
Teta Storage Temperature =35~ 130 “C
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Transistores de média poténcia:
TIP31 Series(TIP31/31A/31B/31C) ,.‘

Medium Power Linear Switching Applications
* Complementary to TIP3222A0528/22C

’ TO-220

i i ili : 1.6 2 Collector  3.Emitt
NPN Epitaxial Silicon Transistor ase Z.Colector >.Emiter

Absolute Maximum Ratings 1.-25°C unisss atherwise noted

Symbaol Parameter Value Units
Vieeo Collector-Base Voltage TIP3 40 W
- TIF21A &0 W
- TIF21B a0 W
- TIF21C 100 W
Vieen Collector-Emitter Voltage : TIP3 40 W
- TIF214A G0 W
- TIF21B a0 W
- TIP21C 100 W
VERD Emitter-Base ‘oltage 3 W
I Collector Current (DC) 3 A
l-p Collector Current (Pulse] 5 A
g Base Current 1 A
P Collector Dissipation (To=25C) 40 W
P Collector Dissipafion (T;=25C) 2 W
T Junction Temperature 150 “C
Tes1e Storage Temperaturs -85~ 150 g
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Transistores SMD: C|3
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Small Signhal Transistors (NPN)

om| =

El2
Features -

+ These transistors are subdivided into three groups
(A, B, and C) according to their current gain. The

type BC84E 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.
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Transistores SMD:

BC846 to BC849

Vishay Semiconductors

Absolute Maximum Ratings

Tamb =25 °C, unless othe rwise spacified

Parameter Test condition Part Symbal | Valus LInit

Collactor - base voltage BCo46 Viepo 20 v
BCA47 Veoeo 50 v
BCA48 Viceo a0 W
BCA4a Viceo a0 W

Collector - emitter woltage BCA4E Yees a0 W
BCE4T ViEs 50 W
BCA48 VieEs a0 W
BCA44 Vces 30 v
BCA4E Veeo 65 W
BCE4T VieEo 45 W
BCA48 Vieeo 30 v
BCA4a Veeo a0 W

Ermnittar - basa voltage BCA4E Vepo i W
BCA47 Vero & v
BCA48 VEBO ] W
BCA4a VERD ] W

Collactor cumant I 100 mA

Collactor peak curmant I 200 mA

Paak base currant Iepa 200 mA

Paak emitter current - lep 200 mA

Power dissipation Tamb = 28 & Prat 310" myy




PNP Darlington Transistor

This device is designed for applications recuiring extremely high
current gein at currznts to 800 maA. Sourced from Process 61,

Absolute Maximum Ratings* TA = 25°C unless cthenwise noted

Symbol Parametar Value Units
Yepn Callector-Emitter Voltage a0 W
Yepn Ccllector-Base Voltage 40 W
Voo Eritter-Base Voltage 0 W
I Cellector Curant - Continuous 1.2 A
Ty Tatg Operating and Sterage Junction Temperature Rangs 55t +150 'C
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Transistores de alta poténcia:
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Complementary Silicon Power

Transistors

..« designed for general-purpose switching and amplifier a pplicatiores.

# D Currant Gaim — hpp = 2070 68 |0 = 4 Ade

+ Colledor—Emitter Saturation Violtage —
VCE(gat) = 1.1 Vdo (Max) @ Iz =4 Ade

+ Excallant Safe Opsrating Area

MAXIMUM RATINGS

NPN
2N3055*
PNP 4

MJ2955

“Hobaroly Profomed Denlc o

15 AMPERE
POWER TRANSISTORS
COMPLEMEMNTARY
SILICON
60 VOLTS
MEWATTS

Rating symbol value unit
Collechor-E mithar Waltags NoEo B0 Wi
CollEchior-E mithar Wallags ViER 0 Wi
Collechr-Eass Vallags Vg 100 v
Emnitter—Bass Vokags VER T v
Collechor Curmsnt — Corbnuaus I 15 Adi:
Ease Cument ™ T Adi:
Totsl Power Dissipaiion @ T = 25°C Fo 115 Walls

Derats abovs 25°C 0657 WG
Operating and Storags Junclon Tempsraturs T Teig -&S+2n | o
Rangs
THERMAL CHARACTERISTICS
Characteristic symbol M unit
Thermal Reslsances, Junction to Cass R 1.52 AN
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Transistores de alta poténcia:

MJ 11028, MJ11030,
MJ 11032 (NPN)
MJ 11029, MJ11033 (PNP)

High-Current
Complementary Silicon ON Semiconductor™
Power Transistors http:ionsem.com
High—Current Complemeniary Silizon Power Tensstors are for use 50 AMPERE
as output dewices i complmentry general pumpose amplifier COMPLEMENTARY
a Ii':d iDnS-.
e DARLINGTON POWER
Fealires TRANSISTORS
# High DT Curvent Gaim — hpg = 1000 (bm) @ I = 25 Ade 80 - 120 VOLTS
hpg =400 (Min) (@ I = 50 4ds 100 WATTS

Curves to 100 A4 (Pulsed)

[node Protection bo Rated [

M onna hithic Constrochon with Buili-In Base—Emitter Shunt Resistor
Tuncticn Ternperyture to + 200" C

Pb—Free Packages are Asailable®

MAXIMUM RATINGS [T)= 25 unluss cthersisa noled)

Rating Symrbal Valua Unit TO-204 {TO-3)
Collecior-Emitbar Voliaga MIIT2E22 | Vien ] Ve CASF 1974
LR = STYLE 1
MITNO3X33 120
Colkcior-Bazs Vo MIND2E22 | &0 W
b M3 e ]
MITO3233 120 MARKING DlaGRAM
Emiter-Easa Voliaga Veeno 6l Ve
Cobactor Cument - Confiruous I = bde
- Paak Mata 1) 100 .-/F
Bz Current — Conbinuous g 20 Adc F MU IS
— [ e ||
Todal Power Dissipation @ T = 25°C Fo 300 W ME}'.-‘/'"
Derats Sbova 25°C o To = 100°C 171 Wk -
Ciparaiing and Storage Jundion Ty, Tag | -5 +200 [ =T
Tampsraiurs Ranga
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Transistores de radio frequiéncia:
BF959

VHF Transistor
NPN Silicon

Features

* Pb—Frew Packages are Availasle*

MAXIMUM RATINGS

Hanng Hmnol vale unin
Collector -Emitter Woltage Vieeo o0 Wi
Collector -Base Vallage Vopo 0 Wi
E mittar - Bass Vokags VeRD an Wik
Collector Currant — Conlinuous Iz 0o mAds
Tota Dedia Disslpation Po
4= 200 625 Y
Told Dedis Disslpation P
B To=25C 1.5 Wi
Dierabe abowve 25°C i2 TR
Operatingand Skorags Jundion T, Taig =55 W +150 C
Tampsrahie Range
THERMAL CHARACTERISTICS
Characteristic Symhbol Max unit
Trermal Raskslancss, Faas, o0 FCAY
Juncon-to-Ambiant
Thermal Fasislancs, RFau ®.3 SN
Juncon-to-Casa

TO-a2
CAZE 29
STYLE 21

MARKING
DIAGRAM

e
EF
2]

A W

BFE52 = Devica Ciods

LR

A = Azsambly Location
¥ = ear
W = WA Wk

. = Pb-Fros Packags
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MC — No internal connection
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Transistores integrados:
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Seqiéncia de conteudos:
1. Polarizacao de transistores;

2. Operacao do transistor como chave;
3. Aplicacoes.
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