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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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e S2MiCONAUtTOres de Poténcia

Semicondutores aplicados a eletronica de poténcia:
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BJT - Transistor bipolar de jungdo
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FET - Transistor de efeito de campo
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J::;m" 1. Crystal Structure
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— 3D views of the unitcell and the covalent bonds

2. Hexagonal Closed Packed structures (ZnS, GaN, SiC, etc.). An interactive 3D view of the crystal unsteell
3. Crystal Structure and the 14 Bravais Lattices (javal 3): you can add vanious Basis atoms, rotate the crystal
: with one or multiple unitcells for a 3D view. It has many example crystals. You can also view the lattice
Higher 16 planes and directions. Crvstal Structure i Java 3D ! (Java3D phagin maybe needed: use link in page)
2. Energy Bands and Charge Carriers
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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 Deplegdo
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MOSFET tipo Intensificagdo
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MOSFET de Poténcia
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ATARINA

MOSFET de Poténcia
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Comutagdo do MOSFET com carga resistiva
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MOSFET de Poténcia
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Classificagdo das perdas:
1. Conducdo;
p =lm e
cond T . rds(on) . ld(on)
2. Comutagdo:
- Entrada em condugdo e bloqueio;

- Onde:



Dados de catalogo:

—— ", 1113

SANTA CATARINA

. | PD -944504
Internationa
TR Rectifier IRFP150V
HEXFET® Power MOSFET
« Advanced Procass Technology o
o Ultra Low On-Rasistance Voss = 100V
« Dynamic dw'dt Rating
« 175°C Operating Temperature Rosjom = 24mi2
« Fast Switching a
. FU"y Avalancha Rakd |D =47A
8
Description

Advanoed HEXFET® Powsr MOSFETS from intematicnal Rectiler utiize
advanced proosssing fechniques to achkve sxtramely low on-reskstance
per sikcon arsa. This bansiit, combined with the fast swiiching speed and
rugasdmd dovice design that HEXFET power MOSFETS are well known

for, provides the designer with an extremaly simicient and relabk devics for
uzo In a wids varksty of applications.

The TO-247 package ks preferrad for commerchaldndustrial applications
where Nghet pawss MIPMMO"’E w0 oI TOZ20dovioss. The TO247

Is dmiarbul superortothe earier TO-218 packcags because of Hslsclated TO-247AC
maounting hole.
Absolute Maximum Ratings
_ Parameter Maox. Units
Ip @ Tz =25°C | Contrwcus Dradn Curment, Vg @ 10V 4%
[ @ T =10'C| Contucus Dealn Curent, Ve, © 10V 3z A
Iow Fulsed Orain Curent O 5
@Tc=25C | Fower Dissipation 140 W
Dnear Deraing Facior (A ]] e
Vo Glle--CouTte wolioe T 20 v
laa Avalanche CumaneD 2 A
e Fepdiive Avdanchs Erergys ) ™)
GV | Feok Diode Recovery owdl L3 e
T, Operaing Junoton and 55 0+ 175
Tevm Soiags Temperadss Fange 'C
Sciderng Tenparars, dor 10 seconds 300 (1 .4mm from cass |
Mouning krque, £-52 or M3 Tow 10 B (1.1 Nm)
Thermal Resistance
Parameter Typ. Max. Unite
5..; Ancicn-n.Case - 1.1
Rvcs Case-12-Ehk, Flal Groased Suface 024 — oW
Toon NCIon-0-ATCIaTE p— v
www. rcom 1
A0AT
L e — -
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Quando usar MOSFET:
1. Freqiiéncias altas (acima de 50 kHz);
2. Tensdes muito baixas (<« 500 V);
3. Poténcias baixas (< 1 kW).

)

10 Power Control
HVDC, FACT Motor Control
107
10°
z
= 107
= SCR
:Q:“ 10¢
S 0
3
10 Bipolar
- oo s b\- VAR
| Air—conditioner
I.O ! T : 3 3 4 5 o
10 10° 10 10 10 10

Operation Frequency (Hz)
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Demonstragao

Demo
Testes de MOSFET com

multimetro.
R _‘w




INSTITUTO FEDERAL I GBT

SANTA CATARINA

L

IGBT - Insulated Gate Bipolar Transistor

Eipolar tase !
I Drift region

n+ EButter Lawr

sncde A (IGET colkator)

Caracteristicas de BJT e MOSFET

.
N

E
n-channel

TO-247AC
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Classificagdo das perdas:
1. Conducgdo;

I)cond = (ZC . VCEsat + ZB . VBEsat ) . ton . f

2. Comutagdo:
- Entrada em condugdo e bloqueio;

- Onde:

Pwmzé(tr+tf)-1-E-f

Detalhamento do cdlculo de perdas

O TRANSISTOR IGBT
APLICADO
EM ELETRONICA

DE POTENCI

4

René P. Torrico Bascopé
Amaido José Perin

5

[ R
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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

LRO4on30x [IGET Discrotes [TO-247AC

Discrete

ULTRAFAST 420 k2

ARGAPC20Y |IGET Discretes|TO-24TAC

Discrete

ULTRAFAST 8460 kHz

Discrete

OC-1 k12 (STANDARD)

Discrete

ULTRAFAST §-60 2

BGAPCI0SE |IGBT Oiscretes |TO-24TAC
18042Ce0y [IGBT Oiscrates [ TO-24TAC
ARGARCIowW [IGET Discretes | TO-2204A8

Discrete

WARP 60-150 iHz

ARGAI0BSQK | IGET Discretes | TO-22048

Discrete

ULTRAFAST 1030 kHz

LECRARESY |IGBT Oiscretes|TO-22048

Discrete

ULTRAFAST 10-20 kM2

Lnosenee |IGBT Oiscrates D293k

Discrete

ULTRAFAST 10-30 vz

R0 1eCety ICET Discrotes | D2-Pak

Discrete

Low-Voeon

AEGRA030 |IGET Discretes|TO-247AC

Discrete

Low-Vceon

10 Power Control
HVDC, FACT

: /

10"

[

10

10’
SCR

Capacity (W)

o*

3

10

10 f—— e SR l‘\/ __________

Air—conditioner

Motor Control

10" 10° 10’

4

10

Operation Frequency (Hz)
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Quando usar IGBT:
1. Fregqiiéncias baixas (menor que 50 kHz);

2. Tensodes altas (> 500 V);
3. Poténcias altas (> 1 kW).

Family

A Y

Package

A v

Circuit

A Y

Switching Speed

A Y

—— e -

——

www.irf.com

VCES (V) VCE(ON) (V) IC @ 25C (A) IC @ 100C (A) PD @25C (W)

A Y

A Y

A v

A Y A v

IRG4PH30K (IGBT Discretes|TO-247AC|Discrete [ULTRAFAST 4-20 kHz |[1200 420 20 10 100
IRG4PC20U [(IGBT Discretes|TO-247AC|Discrete|ULTRAFAST 8-60 kHz |600 2.1 13 6.5 60

IRG4PC320S (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 UL RAFAST 10-30«Hz (600 2.35 78 50 370
IRGB8BE0K (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:

“ INSTITUTO FEDERAL I GBT
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Encapsulamentos:

D-PAK
TO-252AA

TO-220AB
IRGB6B60K

IRGS6B60K

D?Pak TO-262
IRGSL6B60K

TO-220 FULLPAK

TO-220AR

TO-247AC

TO-247AC

SUPER - 247
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IRG4PC60U

UltraFast Speed IGBT

International
TGR Rectifier

INSULATED GATE BIPOLAR TRANSISTOR

Features 1S
* UtraFast Opimizad for high operating
frequencies up %0 S0 K=z In hard switching, Vces =800V
>200 kHZ In rescnant mode.
* Generaton 4 IGST design provices Sghter o VCEosyp =1.6V
paramelsr disTbution and higher eticlency. o
* IndusTy standare TO-24TAL packape. ¢ @Vge =15V, lg =404
n-channpel
Baneflta
* Generaticn 4 IGST's offer highes: eMclercy avallable
* IGET's optimized for speched appiicaion condiors.
* Designed for best performance when used wih IR
=exed & IR Fred companion dodes ] \\
TO247AC
Absolute Maximum Ratings
Parameter Max. Unils
Vs Colec-n-Eniliel Deshoowmn volsge 500 v
L@ Tee28C Comeuous Coleciar Cuttent %
La Tes 0T Comauous Cobecisr Conent 40 A
= Pubed Colecier Cuvent O 0
™ Canzed néuctse Losd Cutent d 300
Vs G- rr B Vol ge 420 v
Easey Reverss Vofsege Avabescte Eragy & 20 w
(Po @ Tee25°C | Nuckrun Power Dasisation 520 W
Po@ Te= 100°C | Nackrum Powaer Dasisation 2%
7 Cpatating Jusdion ane 5 B
Teve S2oenge Terrpataione Nasge c

FD S.94570

IRG4PC40UD

UltraFast CoPack IGBT

International
TSR Rectifier

INSULATED GATE BIPOLAR TRANSISTOR WITH
ULTRAFAST SOFT RECOVERY DICDE

lw‘ |-

* UlraFast Cptimized for high cperating Vees = 600V
frequendes 3~40 kHz In hare switching, >20C
&z In rescnant mode [ =

* Generation 4 IGET Cesign prowides tghter . VeEgm) e =1.72V

paramefer distrbuton and higher effdency than

Sodetng Tempesaiaie, B 10 secosds

00 (U OS5 (T B Yon cese )

Noumeg Digue, 632 of NI sciew 10 Ln (1. 18019)

Thermal Reslstance

Farameter TYp. Max. Unkc
TS ) — .24
[Fecs TR -5, P, Goeases SuRwon ¥ — CAN
) Junction-ie-Arrlsent, Hpcal sockst nount —-- )
wr Veanprt 8 {0.21) - § (o2)
wavif.com 1

Gereralicn 3 - EWNee =15V, | =20A
* \GET co-packaged with HEXFRED™ uiratast, ‘
ultra-soM-recovery antFoarallsl dicdes for use In n-channel
bricge corfigurations
* IndusTy stancard TO-247AC packape
Benefits s 2
* Genaration -4 IGST's otfer nighast efticiencies O
avyiatie \\
* IGETs cptmized for spechic appication condtions
* HEXFRED dodes cplmizad for perfiormance wih
IGET's . Mnimizec recovery characierisdcs requre
leszing srubbing
* Designec fo De a "drop-in” replacement for equivaient TO24TAC
rdusiry-siandard Generation 3 IR IGET:
Absolute Maximum Ratings
Farametar Max. lUnkc
Vs Colecw-t-Erriler Volsge £00 vV
Ic_e Tew28°C Contrucus Colecty Curent 40
Ic_e Te s WWUC | Comtrucus Colecy Curert 2
Potsed Collecize Comrest O 180 A
Chirped Isducive Load Cuvent @ 160
Chode Codruous Fooward Curest 1%
Coode Mackruem Forvad Cutient 180
Cate-te-Err e Vol 20 v
Maainare Power Dasization 160 W
(Fo gD Te e 100°C | Masiniee Powee Dssioetion a5
T, Opersliag Junction snd 45 4250
Tess Soage Tengensle Hange c
Schdeiing Terpesalore Ao 10 sec 300 (U0ES I (1 Bnn) Yon cese)
Mourag Tergue, 6-32 of N3 Soew. 10 B 111 )
Thermal Reslstancs
Parametsr Min. Typ. Max  |Unite
oo Jurctionte-Case - 1GET —_— _— oy
R Jurction-e-Case - Dode —_— —_— 17 oA
(Faes Case-S1i_M,_geiwes sutese — 024 —
R_._. Jusction-e-Arren! hypos socee! mount - e &
w We gt - &00.2) —_— @ loxy

ameT
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Demonstragao

Demo

Testes de IGBT com multimetro.
S ————— e




wrowme. 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.

~ Sessconducton - Integrated Cacuts - Uiectncal Components - Intermet aploner prowded by Ded

? - v O Mg/ fweew ordermecom/ >
fle M Yew Fpeortes Jeols Help -
g - = v
W O ° Sermacenducions « Integrated Cincuts « Blectnics G - Qe gols =

\

» Techncal Documentaton

* Demgn Rescurces
» Techncal Supparnt

FETs (648 ' __"‘,‘._"l‘ ’ = P —
. e o oA o
\ Thyristors (449 _
/ 2 VR, 77/

\

www.ProfessorPetry.com.br



http://www.ProfessorPetry.com.br

