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Semicondutores de poténcia:
- Semicondutores para eletronica de poténcia;
- Revisdo de BJT;
- BJT x FET;
- FETs;
- MOSFETs;
- IGBTs.
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Semicondutores aplicados a eletronica de poténcia:
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MOSFET - Metal Oxide Semiconductor Field Effect Transistor
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MOSFET tipo Deplegdo
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MOSFET tipo Deplegdo
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MOSFET tipo Intensificagdo
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MOSFET de Poténcia
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MOSFET de Poténcia
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Comutagdo do MOSFET com carga resistiva
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MOSFET de Poténcia

VGs

o el e e e -

1

- e - - — ——— - — T E R

——— ——

- - - —— - e e . o —

——— -~ — - . ——————— —

L=

L]

£(Id;

T

Cd(off)

tf(vd)

tr(Id)

td(on)

Comutagdo do MOSFET com carga indutiva



—— VN2

Classificagdo das perdas:
1. Conducdo;
p =l .
cond T . rds(on) . ld(on)
2. Comutagdo:
- Entrada em condugdo e bloqueio;

- Onde:
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International
TR Rectifier

Advancad Procass Technology
Ultra Low On-Resistance
Dynamic dw'dt Rating

175°C Operating Temperature
Fast Switching

Fully Avalanches Rakd

Description

Advanoed HEXFET® Power MOSFETs from intematicral Rectilor utiize
advanced procsssing lechniques to achkve sxtromsly kow on-resistance

siicon arsa. This bonsiit, combined with the fast swiiching
rugaedzod device desian that HEXFET powsr MOSFE Tz are wall known
for, provides the designer with an extremaly simicient and refabk devics for

uza In 2 wids varisty of applications.

The TO-247 package s preferrad for commercialindusirial applications
whers highsr power lewvals preciude ths use of TO-Z20devicss. The TOL247 TO-247AC
Is dmiarbul superiortothe earker TO-218 packcags bacause of s lsclated

mounting hol.

Absolute Maximum Ratings

PO - 944504
IRFP150V
HEXFET® Power MOSFET
° Voss = 100V
lo=47A
-3

od ard

Paramoter Max Unite

0@ Tz =25°C | Conthwcus Orain Curmment, Wgs © 10V a2
o8 Y- =T0C | Conficus Drain Carrant, Vg, & 10V = A
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AP Operaing Juncion and 55 0417
Team Eoiags Temperaiss Fange 'C

Scldeing Terparanire, or 10 seconds 300 (1.4mm from cass |

MIUning ISrQue, S-52 Or M3 arew 105N (1.1 Nm)
Thermal Resistance

Paramoter Typ. Max. Unite

R Ancion-n.Case J— 1.1
Az Case-1o-5hK, Flal Greased Sutace 024 — "IN
T NCIon-DATER T — K1
www. rcom 1
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Quando usar MOSFET:

1. Fregqiiéncias altas (acima de 50 kHz);
2. Tensdes muito baixas (<« 500 V);
3. Poténcias baixas (< 1 kW).

2
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IGBT - Insulated Gate Bipolar Transistor
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Caracteristicas de BJT e MOSFET
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Classificagdo das perdas:
1. Conducgdo;

})cond = (ZC . VCEsat + ZB . VBEsat ) . ZLon . f

2. Comutagdo:
- Entrada em condugdo e bloqueio;

- Onde:

Pcmzé(tr+tf)-l-E-f

Detalhamento do cdlculo de perdas

O TRANSISTOR IGBT
APLICADO
EM ELETRONICA

DE POTENCI

(£

René P. Tomrico Bascopé
Amaldo José Perin

59

S -
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Quando usar IGBT:
1. Freqiiéncias baixas (menor que 50 kHz);
2. Tensdes altas (> 500 V);
3. Poténcias altas (> 1 kW).

2

IGET Discretes

TO-247AC

Discrete

ULTRAFAST 420 2

IGET Discretes

TO-24TAC

Discrete
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—
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WARP 60150 kHz
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ULTRAFAST 10-20 bz
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D2-Pax

Discrete
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Quando usar IGBT:

1. Fregqiiéncias baixas (menor que 50 kHz);

2. Tensoes altas (> 500 V): .,,;;.w.?g*..'.::?‘ S

3. Poténcias altas (> 1 kW).

www.irf.com

Family Package Circuit Switching Speed VCES (V) VCE(ON) (V) IC@ 25C (A) IC @ 100C (A) PD @25C (W)

A VY A VY A Vv A VY A Vv A Y v e g A v

i I

IRG4PH30K [(IGBT Discretes|TO-247AC|Discrete [ULTRAFAST 4-20 kHz |1200 4.20 20 10 100
IRG4PC20U (IGBT Discretes|TO-247AC |Discrete [ULTRAFAST 8-60 kHz |600 2.1 13 6.5 60

IRG4PC30S |IGBT Discretes|TO-247AC|Discrete(DC-1 kHz (STANDARD) (600 1.60 34 18 100
IRG4PC60U |IGBT Discretes|TO-247AC |Discretel LILTRAEAST 2.60 kHz (600 2.00 75 40 520
IRG4BC30W |IGBT Discretes|TO-220AB |Discrete [WARP 60-150 kHz 600 270 23 12 100
IRGB30B60K|IGBT Discretes|TO-220AB |Discrete U RAFAST 10-30kHz [600 2.35 78 50 370
IRGB8B60K |(IGBT Discretes|TO-220AB |Discrete [ULTRAFAST 10-30 kHz |600 2.2 17 9.0 140
IRGS6B60K |IGBT Discretes|D2-Pak  |Discrete [ULTRAFAST 10-30 kHz (600 1.80 13 7 90

IRGS14C40L|IGBT Discretes|D2-Pak  |Discrete(Low-Vceon 430 1.40 20 14 125
IRGP4050 |IGBT Discretes|TO-247AC|Discrete|Low-Vceon 250 1.90 104 56 330
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Encapsulamentos:
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Encapsulamentos:

D-PAK AN
TO-252AA TO-220A8 D?Pak TO-262
IRGB6BSOK ~ IRGSG6BEOK  IRGSLEBEOK

TO-220 FULLPAK

TO-220AR

TO-247AC

TO-247AC

SUPER - 247
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International
TGR Rectifier

INSULATED GATE BIPOLAR TRANSISTOR

PD - 94443

IRG4PC60U

UltraFast Speed IGBT

International
TR Rectifier

FD S 14570

IRG4PC40UD

INSULATED GATE BIPOLAR TRANSISTOR WITH

ULTRAFAST SOFT RECOVERY DICDE

UltraFast CoPack IGBT

Faatures

* UlraFast Cptimized for high cperating
frequendes 2~40 kHz 0 harc switching, >2CC
£z In rescnant mode

* Generation 4 IGET cesipn provides Sghter
parameter dist*buton and nigher efficdency than
Gereralon 3

* IGST co-pactaped with HEXFRED™ umrafast,
ultra-soft-recovery ant-parallel dicdes for use In

| v

(3

E
n-channa

Vces = 600V

@V g = 15V, | =204

bricge configurations

* IndusTy stancard TO-247AC packapes

Benefits

* Genaration -4 IGST's offer nighest efticiencies
avaistie

* IGETs cptmzed for spechic applcation condiions

* HEXFRED dodes cplimizac for performance with
IGET'S . Mnimizec recovery characiersdcs requre

leszing srubbing
* Designad 10 De a "drop-in” repliacement for aquivalent

Features ¢
* UraFast Optmized for high operating
frequencies up % S0 K=z In hard switching, Vegs =800V
>200 kHZ In rescnant mode.
* Generaton 4 IGST design provices Sghter s VCE(D‘J!Y: =1.6V
paramelsr dsTbution and higher eficiency. o
* IndusTy standare TO-24TALC packape. e @Vag =15V, lg = 40A
n-channel
Banellta
* Generaticn 4 IGST's offer highest efMiclency avalisbie
* IGET's optimizad for speched appiication condiors.
* Designed %or best performance when used wih IR
=exed & IR Fred companion dodes -\'\
TO-247AC
Absolute Maximum Ratings
Parameter Max. Unitc
(Vi Coledm-m-Enliel Desheomn volsge 500 v
L@ T80 Comdruous Cobecisr Cunrent L
X3 @ Tc+ 00T | Cormruous Cobecisr Gonent 0 A
= Pubes Colcier Cuvert O 300
\u Clnzed nouctoe Losd Cunent @ 300
[Var Gamp--E 1 ler Volsge 420 v
Eaoy Reverss Voltage Avabescta Eragy & 20 n
[Po@ Tee35C Nachrun Powar Oasication 520 W
Po@ Te=100°C | Nuckrum Power D 3 2%
T, Cpetating Jusdlion ane SN L)
Teve S2ocnge Terrpasaione Nasge c

Sadetng Tempesaiae, B 10 secosds

00 (UOSS I (1 B Yon cese |

Noumesg Ligue, 532 of N3 screw. 10 Bn (1. INorn)
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oy T o — o4
R TRse-1-500, P, Goeases SUSon ¥ —- AW
h. Junction-ie-Arrlsart, Hp el sockel mount —— &
Wt Veaignt 8 {0.21) —- § (o2)

Indusiry-siandard Generation 3 IR IGET: TOMIC
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Farametar Max. untc|

v Colloci-to-Erriler Voliaze 00 v
lc_c_ Te s 28°C Contrucus Colecty Curent 40

lc_g Te s WOC | Comtrucus Colechy Curert 20

Lo Potsed Colecize Comest O 160 A
™ CHPpes 1F0.CIve Lomd Cubert @ [CH

b @ Tc = 100°C | Chode Cermsuous Forward Curest 5

long Chode Naciian Forwad Cunert 160

™ Corde-do-Err e Volpe 220 v
[Po @ Te = 25°C | Masimars Powe Dasizaticn R -
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L] Operatiag Junction snd A5 42 4150

Tasa Swtage Tengesle Hange c
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Demonstragao

Demo

Testes de IGBT com multimetro.
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woosn BT X MOSFET x 1GBT

Tipo de comando
Poténcia do comando

Complexidade do
comando

Densidade de corrente

Perdas de comutagdo

MOSFET

Tensao

Minima

Simples

Elevada em baixas
tensoes e Baixa em
altas tensoes

Muito baixa

IGBT

Tensao

Minima

Simples

Muito elevada

Baixa para Média

BJT

Corrente

Grande

Média

Média

Média para Alta
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Componentes Semicondutores:
Dimensionamento e especificagdo de semicondutores.
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