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Ve=Vp+1.Rs

+VD- +|.Rs - P=VFI=VDI+I2RS
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P K
Terminales Terminales

Juntura Tj

el

/ Capsula Te

Encapsulado

Ambiente Tamo

La juntura no debe superar T; ;. ... (= 200 °C para Si)

mntrr

Modelo Térmico

o La potencia generada P =V 1 =V 1 + 12 Rs
origina el calor el cual debe ser removido
desde la juntura hasta el exterior | I

|

o Recordemos que el calor se puede remover
de tres formas:

o Conduccidén
o Conveccion vy
o Radiacioén
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Modelo Térmico

o Conduccidn: el calor se fransmite por el choque
de los electrones contra la estructura cristalinay la
agitaciéon térmica de los dtomos alrededor de su
posicion de equilibrio

o Conveccién: el calor se renueva por el

movimiento de la masa de aire que rodea debido
a que disminuye la densidad precisamente por que
se calienta y se expande.

o Radiacidn: el calor fluye como onda
electromagnética, en forma de brillo anaranjado
de quemador o pantalla de las estufas. Esta
radiacion es proporcional a T4 (ley de Stefan)

Modelo Térmico

o Por lo expuesto se puede hacer una analogia
con los circuitos eléctricos

Ripj-a Q es el flujo de calor en W
T

amb
T es la temperatura en °C

T e
L 1
Rypy.a €8 la resistencia
' ‘ térmica
Q —_—
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LEY DE OHM TERMICA:
Haciendo una analogfa con los circuitos eléctricos, se puede definir una
Ley de Ohm para el flujo de calor.

Los componentes térmicos de estos circuitos equivalentes a sus analogos
eléctricos son:

a
/i

*La fuente de corriente es equivalente a la fuente generadora de potencia en
forma de calor que se desea evacuar.

* La diferencia de tensién eléctrica es equivalente a la diferencia de
temperatura.

*La resistencia eléctrica es equivalente a la resistencia térmica medida en
°C/W (grados centigrados pot vatio).

Con estos elementos podemos ya formular la Ley de Ohm térmica:

Materiales Eléctricos

T=T-To«P - Modelo Térmico

‘AT =KP

*K = Rth;, (Resistencia térmica juntura — Ambiente)

Ambiente
Convexion .
|:: > Radiacion
Rthj-a
Capsula
Conducciéon
untura

Encapsulado



15/06/2015

Materiales Eléctricos

Modelo Térmico

P T __ :‘am

BC337, BC338

Small Signal Transistors (NPN)

092 FEATURES

1510 w2es

¢ NPN Silicon Epitaxial Planar Transistors
for switching and amplifier applications. Especially
suitable for AF-driver stages and low power
output stages.

-

These types are also available subdi-
vided into three groups -16, -25, and -40,
according to their DC current gain. As com-
plementary _ftypes, the PNP transistors
BC327 and BC328 are recommended.

oz On special request, these transistors are also
c_@fg manufactured in the pin configuration TO-18.
MECHANICAL DATA

Case: T0-92 Plastic Package
Dimensions i inches and (miimeters) Weight: approx. 0.18 g

min. 482 (125)
1

i
q
= |

-

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Rafings at25 °C
Symbol Value Unit

Collector-Emitter Voltage BC337 VcEs 50 N

BC338 | Vs 30 v
Collector-Emitter Voltage BC337 | Vceo 45 v

BC338 | Vceo 25 v
Emitter-Base Voltage Veso 5 v
Collector Current Ic 800 mA
Peak Collector Current Iom 1 A
Base Current Ig 100 mA
Power Dissipation at Tams = 25 °C Plot 6257 mw
Junction Temperature T 150 °c
Storage Temperature Range Ts 65 to +150 °c
) Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case




|
BC337, BC338

ELECTRICAL CHARACTERISTICS

Rafings 3t 25 °C

Symbol Min. Typ. Max. Unit
DC Current Gain
atVee =1V Ic = 100 mA
Current Gain Group -16 hee 100 160 250
-25 hre 160 250 400 -
_40 hre 250 400 630 -
at Ve = 1V, Ig = 300 mA -
Current Gain Group -16 Nee 60 130 -
_25 hre 100 200 _ -
-40 hre 170 320 - -
Collector-Emitter Cutoff Current
atVce =45V BC337 Ices - 2 100 nA |
atVeg=25V BC338 | Ices - 2 100 nA 8
at Veg = 45 V, Tamp = 125 °C BC337 Ices - - 10 HA
at VgE =25 V, Tamb = 125 °C BC338 Ices - - 10

Collector-Emitter Breakdown Voltage

at g = 10 mA BC338 | Visriceo 20 - - v
BC337 | Vigriceo | 45 - - v

Collector-Emitter Breakdown Voltage

atlc =01 mA BC338 Vierices 30 - - v
BC337 Vigrices 50 - - v

Emitter-Base Breakdown Voltage VigriEBO 5 - - v

atlg =0.1mA

Collector Saturation Voltage VeEsat - - 07 v

atIc = 500 mA, Ig = 50

Base-Emitter Voltage Vee - - 12 v

atVeg =1V, Ic = 300 mA

‘Gain-Bandwidth Product fr - 100 - MHz

atVee =5V, Ic = 10 mA, f = 50 MHz

Collector-Base Capacitance Ccso - 12 - pF

atVeg =10V, f= 1 MHz

Thermal Resistance Junction to Ambient Air Rinaa - - 200" Kw

") Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case

Materiales Eléctricos

*AT =T,-T,,, «P

AT =KP

*K = Rth;, = Rth; . (Resist. Térm. juntura — capsula )+ Rth_,;, Resist. Térm.
Capsula-Amb)

Ambiente

Convexion |

Rthc-a

Radiacion

Conducciéon

Encapsulado
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AT:R

thj-a
P )

AT=T,-T,,

AT = (Rthj-c + Rthc

-a) P

Materiales Eléctricos

Rthj-a
Tamb
L 1
T Tam
b
Rthj-c Rthc-a

Ti < Tamb

(1)

Complementary Silicon Power

Transistors

.. designed for general—-purpose switching and amplifier applications.

+ DC Current Gain — hFg = 20-70 @ I =4 Adc
= Collector—Emitter Saturation Voltage —
VCE(sat) = 1.1 vdc (Max) @ I = 4 Adc

+ Excellent Safe Operating Area

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector—Emitter Voltage VeEo 60 Vile
Collector—Emitter Voltage VCER 70 Vide
Collector-Base Yoltage VeB 100 Vdc
Emitter-Base Voltage VEB T Vdc
Collector Current — Continuous o 158 Adc
Base Current I 7 Adc
Total Power Dissipation @ T = 25°C Ppo 115 Watts
Derate above 25°C 0.657 WG
Operating and Storage Junction Temperature T4 Ts1g —6510+200 “C
Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case Rauc 1.52 o'

NPN
2N3055*
PNP

MJ2955

*Motorola Preferred Device

15 AMPERE
POWER TRANSISTORS
COMPLEMENTARY
SILICON
B0 VOLTS
15 WATTS

CASE 1-07
TO-204AA
(TO-3)
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Pp, POWER DISS PATION (WATTS)

~
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Te, CASE TEMPERATURE (°C) 2N3055, MJ2955
) . 2 T
Figure 1. Power Derating Sw 50 s
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SECOND BREAKDOWN LIMIT 7
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Figure 2. Active Region Safe Operating Area
COMPLEMENTARY SILICON PLASTIC
POWER TRANSISTORS NeN e
.. designed for use in general purpose power amplifisr and switching TIP41 TIP42
applications. TIP41A  TIP42A
Fa}:’ﬁim Sustaining Voltage - TIPA1B  TIP428
v AOV{Min) TIP41 TPA2 TIP41C _ TIPA2C
BOV(Min)- TIP41A, TIP42A,
BOV(Min)- TIP41B,TIP42B & AMPES
1 TIP41C,TIP42C
-mﬁmmmwunv =1.5V(Max)@lc= 6.0A COMPLEMENTARY BRICON
* Gurrent Gain-Bandwidth Product 1,=3.0 MHE (Min) @ I=500mA PO TS ToRs
MAXIMUM RATINGS 8 WATTS
Characteristic Symbol| TIP41 | TIPA1A | TIP41B | TIP41C | Unit
TIP42 | TIP42A | TIP42B | TIP42C
Collector-Emitter Voltage Vego 40 L] 80 100 v
Colector-Base Voltage Vego | 40 | 60 | 80 | 100 | v
Emitter-Base Voltage Veso 5 v
Collector Current - Continuous (9 6 A
- Peak 10
Base Current [ 2 A
lx’ull = 25°C 65 w
Tﬂ“&f'z aTo’ fo 052 L | | |
(Operating and Sterage Junction T4 Tsr0 °c 7
I Temperature Range &5 to +150
THERMAL C!
[symbei | Maz [untt |
{Thermal Resistance Junction to Case | Rejc | 182 [Pcrw|
FIGURE -1 POWER DERATING
— N EEREE —|
7 el B an 10,42
c 50 852
0| ° 1306 | 1482
E as7 407
% F| 2e | 3
G 112 136
H arz 006
S Rk
; | K | 220 | 207
i L ox 0%
< M| 2& | 20
k- & TS 10 15 150 o an 380
To . TEMPERATURE(C)
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® MOTOROLA MCTBOO,

MC7800A, LM340,
Three-Terminal Positive LM340A Series
Voltage Regulators

These valtage reguistors are monliio integrated oiruits designed a5

fixed—voltage regulators for a wide variety of applications including local, THREE-TERMINAL
on—card regulaion. These regulators employ intemal current fimiting, POSITIVE FIXED
and witn

they can deliver output curments in excess of 1.0 A Although designed VOLTAGE REGULATORS
primarily as a fixed voltage regulator, these devices can be used with
extemnal compenents to obtain adjustable volages and curents. SEMICONDUCTOR

TECHNICAL DATA
& Output Currentin Excass of 1.0 A

® No Extemal Components Required

 Internal Thermal Overload Frotection

© Internal Short Girouit Gurrent Limitng TsuFFix 0
& Gt Transisior SafeArea Campansaton PLASTIC PACKAGE /
© Output Voliage Offered in 2% and 4% Tolerance
o vailabi in Surace Mount D2PAK and Standard 3-Lead Transistor etz
Packages
© Previous Commersial Temperature Range has been Extended to
Junction Temperature Range of —0°G to +125°C
P 1t
2 Graed
ome
DEVICE TYPENGMINAL OUTRUT VOLTAGE
or7 suFFx
WeTe0EAC B0 AR,
LM34DAT-5 LM340T-12 v CASE 838 L ||
4 MCTB05C sy MOTBIEAC (D2PaK) Es
LM340T-5 LM40AT-15 15y . s : "
MCTB00AC sav mCT815C cass cutine craamglis cornecied © Pin2.
wcrsac asar1s
WCTa08AT oy eTeisAs .
oot i STANDARD APPLICATION
MC7808C oov MCT7E24AC 4y ' r “;;;“
MCTB12AC 12v MCT824C et

orsenirrs oI i T
— |

A common ground is required between the

ORDERNG MFORMATION ot e e 7 e 08
S5 soove e it
Supurvarage | Operaing L coen Gy e o ot on e ot
veice | “Tonce | rempersureRange | pactage | | Togreuonese
WETBoaET T
Insertion Mount indicate nommal voltage.
DR =
MCT78XXACD2T ‘Surface M : e oy
o e o oy o
Tt aizse ppreciable datane fom powerspply
Ve -
e touns | |+ Cos nutnesceaor sy nowsve,
DR -

it does improve ransient response. Vakies
MC78XXCD2T “Surfacs Mourt of less than 0.1 pF coud cause instabity.
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Materiales Eléctricos

Rthj-a = Rthj-c + [Rthc-a//(Rthc-mb+Rthd-a)]

<+<—— Disipador

Interface aislante

Dispositivo

’ (D T e

Materiales Eléctricos

Hs-1 “ HS-3/HS-5 & ﬁ
Hs-9
Hs-4

HS-2
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TO-21

Materiales Eléctricos

P

TO-92

8 TO-220 TO-247 TO-5
RESISTENCIA TERMICA UNION -CONTENEDOR Y UNION-AMBIENTE
Tipo contengdor Rjc ['Chv) Ria ['CAY) sin aleta
TO5-TO.38 de 10 a 60 de 175a 220
TO 202 de12a13 de G0a 90
TO. 1 26-50T.32 de3ais de 80a 100
TOZ20 de15a4.2 deB0a 70
TO B plastico de15a432 de 60a 70
TO 3 plastico dela? de35a45
TOBG dedas de 73a 83
S0TS dedas de 75a 85
TOS8 de15a3 de 70290
TOED de15a3 de 70290
TO3 de08as3 de 30a 40
TOMT de 15235 de 70a 90
SOT 48 de13a6 de 40a 70

Materiales Eléctricos

RESISTENCIA TERMICA CONTENEDOR -DISIPADOR

T Contacto Contacto Contacto Contacto
de directo sin directa y can Con mics
caortenedar mics silicans mica silicana
TOA 1 o7 - -
T0.39 1 o7 2 13
TOA2E 14 1 14 13
TO.220 0s 05 14 1.2
TO.202 0s8 05 14 1.2
TO.A52 08 05 1.2 09
TO.40 0s 03 1 o7
TO.3P. 04 02 21 15
TO.59 1.2 o7
ToOMNMT 2 1.7 - -
SOT 48 18 15
Dl& 4L 1.1 o7
TO.EE 1.1 0,55

Aisladores para TO-220 y TO-3
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Materiales Eléctricos

P
>
Tj t
i) 3
I
ol h

Constante de Tiempo a« Masa y Calor Especifico

-Cuando se establece la condicién de equilibrio: t>t,
*Tj — f (Potencia)

— £ (Tamb)

(oo
[ |

— f ( Camino entre juntura y ambiente)

hitp://www.disipadores.co
m

o hitp://www.disipadores.com
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