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Semicondutores de poténcia:
Introducgdo;
Cdlculo térmico;
- Exemplos de dimensionamento e especificagdo.
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Calculo térmico:
- Objetivo de verificar a hecessidade de uso de dissipador de calor ou ndo.
* Modelo térmico:

R Rq Ria
T e }——
T T. . T4
P

T, = temperatura na jungdo (°C);

T. = temperatura na cdpsula (°C);

T, = temperatura no dissipador (°C);
T, = temperatura ambiente (°C);

R, = resisténcia térmica entre jungdo e capsula (°C/W);

R.4 = resisténcia térmica entre cdpsula e dissipador (°C/W));
R,, = resisténcia térmica entre dissipador e ambiente (°C/W);

P = poténcia dissipada no componente (W).
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Exemplo:
*  Determinar o dissipador necessdrio:
*  Diodo MSR1560-D;
*  Corrente média = eficaz = 10 A;
* Temperatura ambiente de 35 °C;
Considerar R 4 = 1°C/W;

Considerar apenas as perdas por condugdo.

Catalogo HS Dissipadores

(versao 2008/2009 )

www.hsdissipadores.com.br

http://www.hsdissipadores.com.br/catalogo.pdf
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ranti M, F
Natural Convection for Rectangular Heat Sinks A MHTL
- Maximum Outer Dimensions
Model Specifications
What is this?
Configuration: Single ~ N
Solve for: Source Temperature ~ H+ lp}~ Hbt ' m]
: 4 p "M
Non-Uniform
Fin Temperature: T
Back Insulated: | [} L
l Length
L [mm]
7 I—

Width
W [mm]

Input Values and Results
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b \/ / hc T: Conductance

oot Tioess : :

Concluido € Internet | Modo Protegido: Ativado 4 v ®H100% ~

e

http://www.mhtlab.uwaterloo.ca/NC rect.html



http://www.mhtlab.uwaterloo.ca/NC_rect.html
http://www.mhtlab.uwaterloo.ca/NC_rect.html

W JiMICNSIONAMENT0 e Especificagao de Sewmicondutores

Exemplo 1:
Considerando o circuito abaixo:
Tensdo mdxima fornecida pelo painel = 18 V;
Corrente mdxima fornecida pelo painel = 200 mA;
Ndmero de horas em média de insolagdo = 6 h.

M1 B e I

M IR Rateria
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Exemplo 1:
*  Especificando o diodo:
*  Tensdo mdxima = 18-15> 30 V;
*  Corrente mdxima = 200 - 2 > 500 mA;
Corrente média= 200 1,2 > 250 mA;
* Diodo lento, para corrente continua.

Diodes (1822)

Transient Voltage Suppressors
(TVS) (521)
Tuning Diodes (7)

-—

Zener Diodes (67
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Exemplo 1:
«  Escolhendo o diodo:

Select Product Data Pb-free Status Description Vaau Min Ve Max  Ipm Max Io(rec) Max Ipsw Max t. Max (; Max Package
Sheet V) v) (uA) (A) (A) (ns)  (pF)

s < s = s SM S Sk 2 = $ &

30 0,5

0.5 A, 30 V Schottky

F1 | meroszoma | A Active A 30 0.43@| 130D 0.5 5.5 SOD-123 2 LEAD | $0.1267

] |meroszoric | ) | ® |active | 05430V Schotthy 30 | 043@| 130@® 0.5 5.5 SOD-123 2 LEAD | $0.1175

& meroszorzc | ) ® | Active 0.5 A'Rigﬁ‘f’iffmuky 20 043D | 130D 0.5 5.5 SOD-123 2 LEAD | $0.1175
| 30V 0.5A low VF SOD-923 o SOD-923, 0.40

7] |nsroszor21sc| 1R ® | Active e Ee 20 0.6 | 200 .o Max Halght $0.064

www.onsemi.com

Features

® Very Low Forward Voltage Drop - 370 mV (@ 100 mA
® [ ow Reverse Current - 1.4 pA @ 10 V VR

® 500 mA of Continuous Forward Current

® Power Dissipation of 190 mW with Minimum Trace

® Very High Switching Speed

® [ ow Capacitance - CT = 10 pF

® This is a Pb-Free Device
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Exemplo 2:
Considerando o circuito abaixo:
Tensdo da rede 220 V + 20%;
Carga (chuveiro) de 6800 W;
Pior caso = tiristor conduzindo o tempo todo.

?
D
=

Vs

Rede /D . Carga

A
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Exemplo 2:
*  Especificando o tiristor:
*  Tensdo maxima = [(220+20%) -1,41]1-1,2 > 500 V;
*  Corrente maxima = [(6800/220) -1,41]1:1,2>53 A;
*  Corrente eficaz = (6800/220) - 1,2 > 37 A;

*  Tiristor lento, para 60 Hz.

Thyristors (456)

Programmable Unijunction

Transistors (PUTs) (12)

SIDACs (11)

Silicon Controlled Rectifiers

(SCRs) (163)

Thyristor Surge Protection -
Devices (TSPDs) (93) ‘ ‘
Triacs (177) Nao atende!!

www.ohsemi.com
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Exemplo 2:
*  Especificando o tiristor:
*  Tensdo mdaxima = [(220+20%) -1,41]-1,2 > 500 V;
*  Corrente maxima = [(6800/220) -1,41]-1,2 > 53 A;
*  Corrente eficaz = (6800/220) - 1,2 > 37 A;
*  Tiristor lento, para 60 Hz.

Thyristors & ACSwitches Families

SCR AC Switches
Sensitive Gate SCRs AC Switch
Standard SCRs ASD Thyristor
Voltage Svitches Ignitors Industrial

Triac Ignitors Lighting
Snubberless High Tj Triacs Power Control
Standard and Snubberless Triacs

Diac

Diacs

www.st.com



http://www.st.com

ANTA CATARIN

Exemplo 2:
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«  Escolhendo o tiristor:

3 %

BTA40 BTA40-600B Active =
BTA40-3800B Active
BTA41 BTA41-600BRG Active
| ELT1Y] BTA41-800BRG Active
BTB41 BTBE41-800BRG Active
EITIY] BTB41-600BRG Active
Symbol Parameter BTA40(") BTA41(1) BTB41 Unit
IT(RMS) On-state rms current 40 41 41 A
Vorm/VeeMm Repetitive peak off-state voltage 600 and 800 | 600 and 800 | 600 and 800 vV
T Triggering gate current 50 50 50 mA

www.st.com
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Exemplo 2:
*  Projetando o dissipador para o tiristor:

Symbol Test conditions Value Unit
_ RD91 (insulated) / TOP3 insulated 0.9
Rinj-c) Junction to case (AC) °C/W
TOP3 0.6
Rin(j-a) Junction to ambient TOP3 / TOPS insulated 50 °C/W
T Storage junction temperature range -40to + 150 °C
Ti Operating junction temperature range -40to + 125
Ry@ | Dynamic resistance T,=125°C MAX. 10 mQ
6800 |
2 3
P=R-I"=10-10"-| —— | =9,55W
R, =R -R —R
a ja jc cd
T -T 125—40 R, =89-0,6-1=73°C/W
J a 0 da
R = = =8,9°C/W

7 P 9,55
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Exemplo 2:
*  Escolhendo o dissipador:

Dimensions
Ref. Millimeters Inches
H A Min. Max. Min. Max.
n B 44 46 0.173 0.181
\ oL _.j..
/* Y 1.45 1.55 0.057 0.061
7V *-\\ """ 1435 | 1560 | 0.565 | 0.614
| 1 . | 0.5 0.7 0.020 | 0.028
F
2.7 2.9 0.106 0.114

158 | 165 | 0622 | 0650
204 | 211 | 0815 | 0.831
151 | 155 | 0594 | 0610
, 54 | 565 | 0213 | 0222
u; _EJ[_D 34 | 365 | 0134 | 0.144

408 | 417 | 0161 | 0.164
120 | 140 | 0047 | 0055

4.60 typ. 0.181 typ.

Catalogo HS Dissipadores
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http://www.hsdissipadores.com.br/catalogo.pdf
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Exemplo 2:
Escolhendo o dissipador:

codigo : HS 3030

Dimensoes aproximadas: 30 x 30 mm
Perimetro: 270 mm
Resisténcia Termica: 5,72°C/W /4~

AD O -fljwl J LJ

b

"

ESCALA 1:1

Fator de correcao =

7,3/5,72 = 1,276

comprimento

fator de
corregao

10 mm

3,05

20 mm

221

30 mm

1,82
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Retificadores monofasicos:
Carga resistiva.
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