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Introducao




Regulacao de tensao a transistor
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Principio da regulacao seérie.



Regulador série a transistor em malha aberta
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Regulador série a transistor em malha aberta

Exemplo:
Q) ( )
V.
20 ,V R ;_Z' (reg;{;ted)
(unregulated) 90 O
% R;
Se R =1 kQ, determinar: V,
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Regulador série a transistor em malha aberta

Exemplo: o) e
V, » » .,
20V R (regulated)
VO :VZ _VBE :12_0,7 :11, 3V (unregulated) 5220 Q\-f
R
Ve =V, -V, =20-11,3=8,7V %EV
. _V ;VZ = 22;32 =36,4mA
| = | :11,3m _ 226 uA
P.=V,-l,=8-36,4m=0,29W g S0
|, =1,—1;=36,4m—-2264 = 36mMA
I, =1.= Vo =11’3 =11,3mA
R 1Kk P,=V,-1,=12-36m=0,4W

Py, =V - 1. =8,7-11,3m=98,31mW



Regulador série a transistor em malha fechada
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Regulador série a transistor em malha fechada

Exemplo:
Q,
V, o ’ Vo
(unregulated (regulated
voltage) R, voltage)
R,
. V; R
Determinar V,: : e g ‘
I:21 =20kQ Vm:{ R v, &R
4——/ B '_
R, =30kQ . , 1
V, =8,3V

v, =Ry v, = 20k3(4)rk30k (8,3+0,7)=15V




Regulador serie com amplificador operacional
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Regulador serie com amplificador operacional

Exemplo:
0,
V; v

(36 V) \ g’ ¢
1 kQ

+ 30 kQ

10 kQ2

Determinar V,:
V = (1+ i]vz = (1+ %)6,2 = 24,8V



Limitacao de corrente
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Cls Reguladores de tensao
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Cls Reguladores de tensao positiva fixa

®

©,

T IN OuUT ' e
7812
Vi — —— Vo
Coédigo do CI | Tensio de saida (V) | Vi minimo (V)
7805 +5 7.3
78006 +6 8.3
7808 +8 10,5
7810 +10 12,5
7812 +12 14.6
7815 +15 17.7
7818 +18 21.0
7824 +24 27.1




Cls Reguladores de tensao positiva fixa

Principio de funcionamento:

Vin Voun

25.46 V peak 0

|

I 12V

|

l

e
[ 2] IN ouT-
@1‘ - 470}1" GND 0.01uF
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{each half)

V,=+I12V



Cls Reguladores de tensao positiva fixa

Exemplo, fonte de +5 V.

ouT @ +
7805
0.01pF
GND T V,=5V



Cls Reguladores de tenséo negativa fixa

&Nationa! Semiconductor

LM79XX Series 3-Terminal Negative Regulators

General Description

The LM78XX seres of 3-teminal regulators is available with
fixed output woltages of —5V, —BY, —12V, and —15V.
Thase devices nead only one external component—a com-
pensation capaditor at the output. The LM7EXX series is
packaged in the TO-220 power package and is capable of
supplying 1.54 of output current,

Thase regulators employ intemal cument limiting safe area
protection and thermal shutdown for protection against wir-
tually all overioad conditions,

Low ground pin curment of the LM 78X series allows output
voltage to be easily boosted above tha preset valua with a
resistor divider, The low guiescent cument drain of

these dewices with a spedfied maximum change with line
and load ensures good regulation in the voltage boosted

mode,

For applications reguiring other voltages, see LM137 data

sheet,

Features

B Thermal, short circuit and safe area protection
B High ripple rejection

m 1.5A output current

B 4% tolerance on preset output voltage

Mowember 1584

Connection Diagrams
TO-220 Package

INFUT
[ ———— outPuT
@) —
O ———— GROUND
TLH A0 12
Front View

Order Number LM7905CT, LM7912CT or LM7915CT
See NS Package Number TO3B

Typical Applications

Fboed Regulator

*Reguired if regulator is separated from filter c

Codigo do CI

Tensio

de saida (V)

Vi minimo (V)

more than 3", For value given, capacitor mu
tantalum. 25 pF aluminum slectrolytic may be ¢

TRequired for stability, For value given, capacit
solid tantalum. 25 pF aluminum electrolytic ma

tuted. Values given may be increased without |
For cutput capacitance in excess of 100 wF, al

diode from input to output (1N4001, etz.) will
regulator from momentary input shorts,

7905 -5 -7,

7006 -G -5.4
7008 -8 -10.5
7900 -9 -11.5
7012 -12 -14.6
7915 -15 -17.7
7018 -15 -20.8
7024 -2 -27.1




Especificacoes de um regulador
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FAalRCHILD

SEMID OO S TOE

LM7EXK/LMTEX XA

Moy 2008

3-Terminal 1A Positive Voltage Regulator

Features

B Culput Cumant up o 14

B Culput Wollages of 5, €, B, 0, 10, 12, 15, 18,24
B Thammal Owarizad Prolection

B Shorl Cirouk Frateclion

B Culput Transisior Safe Oparaing AR Froteclion

General Description

Tha LETEXX seras of Thres lamminal posities reguialons
am avallable n the TC-Z20 package and with several
fead oupul vollagss, making them usell In a wide
rangs ol applioaions. Each typa employs Infemal oumen
limkirg, Femal shul down and sake opsraing arsa pro-
taction, making It essantialy Indesinuchble. T adequate
haat sinking Is prowided, they can deliver ovar 14 oulpul
arrnt. Athough designed primarly as fhed woliage
reguimions, thess devioes can be used wih ademal com-
poreenis fo obiain adusiable vollages and cumants,

Ordering Information

Product Humber | OutputVoltage Toleranoe

Package Operating Ternperabure

LMTEDECT 4

LMTEDECT

LMTEECT

[ Quput Nominal
O e (COMMON output | Regulator
5 = [nput voltage
3V 7805
6V 7806
8V 7808
Absolute maximum ratings: 10V 7810
12V 7812
lnpul' voltage - 40 \ 15V 7815
Continuous total dissipation 2 W
Operating free-air 18V 7818
temperature range ~65 to 150°C 24V 7824
uA 78 12C electrical characteristics:
Parameter Min. Typ. Max., Units
Output voltage 11.5 12 12.5 A
Input regulation 3 120 mV
Ripple rejection 55 71 dB
Output regulation R 100 mV
Output resistance 0.018 Q
Dropout voltage 2.0 \
Short-circuit output current 3s0 mA
Peak output current 2.2 A

LMAEORCT
LMTBIoCT
LMTEIZCT
LMTB1ECT
LMTBIECT
LMTEMCT

LMTEOEACT =,
LMTE0EACT
LMTEOEACT
LMTEORACT
LMTECACT
LMTE1ZACT
LMTE1SACT
LMTEEACT
LMFEM4ACT

TO-Z20 400G o+ 12570

(=g B b

E200E Fadrc hild S iconducite
L oL W, Ry, 1.0

micn

1opnfiey afeyon amisad ¥ [BUILLE]-E WIELINTNOEINT



Reguladores de tenséo ajustavel

+ — Vin Vour .
LM 317 ] 4 l
VREF R,
ADJ
v[N | l vo




Reguladores de tenséo ajustavel

IN ouT
/
LM 317 ] ll V. 1,25V
VREF Rl
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Vin | | l Voo 1,., =500u100 LA
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Reguladores de tenséo ajustavel

Exemplo:

D,

—i4

IN4002

g

120 V rms

Vin Your — 1"
LM 317
ADJ
470;1F

D,
IN4()()2

Rl
240 Q
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Determinar V.

V.=V |1+ |41 R =1 25(1+@
R, 240

oV,

j+100,u 1,8k =10,8V



Proxima aula

Seqiuéncia de conteudos:
1. Laboratorio de reguladores lineares.
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