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Semicondutores para eletronica de poténcia

Semicondutores utilizados em eletronica de poténcia:

* Diode
* Thyristor or silicon-controlled rectifier (SCR)

" TI-”.H: | Power semiconductor devices |

* Gate turn-off thyristor (GTO) j
2-terminal devices 3-terminal devices

* Bipolar junction transistor (BJT or BPT)

L [ | | I |
* Power MOSFET [Trtow | [ v | [romiser]| [“rer |[ e |[ s | [ e
. E[ﬂ[": |I1dUCIiG]1 r]'ﬂl'l"ill"’r[ﬂf [S[I) Minority carrier devices Majorily(:;;;rdevices Minority-c\a%rdevices

* Insulated gate bipolar transistor (IGBT)
* MOS-controlled thyristor (MCT)
* Integrated gate-commutated thyristor (IGCT)



Semicondutores para eletronica de poténcia
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Semicondutores para eletronica de poténcia
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MOSFET de poténcia
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MOSFET de poténcia

Classificacao das perdas:
1. Conducao;

ton : 2
I:)cond = T ) rdS(on) ' Id(on)

2. Comutacao:
 Entrada em conducéao e bloqueio;

f .
Pcom — E(tr +1 )"d(on) * Vs (off )
 Onde:
t, =
t ~

r — “off

on



MOSFET de poténcia

Quando usar MOSFET:
1. Frequéncias altas (acima de 50 kHz);
2. TensOes muito baixas (< 500 V);
3. Poténcias baixas (< 1 kW).
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IGBT
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IGBT

Classificacao das perdas:
1. Conducao;

0

I:)cond — (IC 'VCEsat + 15 -3 BEsat)°ton - f

2. Comutacao:

Entrada em conducéao e bloqueio;

P :%(trﬂf)-l-E-f
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Detalhamento do calculo de perdas
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IGBT

Quando usar IGBT:
1. Frequéncias baixas (menor que 50 kHz);
2. TensoOes altas (> 500 V);
3. Poténcias altas (> 1 kW).
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BJT x MOSFET x IGBT

Tipo de comando

Poténcia do
comando

Co mpie‘"a
do

Densidade de

corrente

Perdas de
comutacao

Tensao
Minima
Simples

Elevada em
baixas tensoes e
Baixa em altas
tensoes

Muito baixa

Tensao
Minima

Simples

Muito elevada

Baixa para Média

Corrente

Grande

Media

Media

Média para Alta



Modulos de poténcia
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HALF-BRIDGE IGBT MODULE
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Modulos de poténcia
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Modulos de poténcia
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Modulos de poténcia

SKM 50GB063D sEMIKRON -

innovation + service

-
Absolute Maximum Ratings T. =25 °C, unless otherwise specified
Symbol |Conditions | Values | Units
IGBT
Vees T,=25°C 600 W »
I T,=150°C T ...=25°C 70 A : =
T,.=75°C 50 A : =
lerm leam™ 2%z nom 100 A SEMITRANS ™ 2
Vies +20 v
e Voo =800 V; Ve <20V, T.=125°C 10 ps
Vices < 600 W
Inverse Diode
I T.=150°C T,.=25°C 75 A
T_...=80°C 50 A e
_ T

lerm a2 znom 100 A
e t, = 10 ms; sin, T.=150°C 440 A K?S
Module
lymss: 200 A L.

— |}
T, - 40 . + 150 °C
Teg -40 . +125 °C
Vi, AC, 1 min. 2500 v

www.semikron.com.br



Modulos de poténcia

SK50GDO066ET

Absolute Maximum Ratings T4 =25 °C, unless otherwise specified
Symbol |Conditions | Values | Units
IGBT
Vegs T=25°C 600 v
e T,=175°C T,=25°C 57 A
T.=70°C 45 A
lerm leam™ 2% lenom 100 A
Vaes + 20 v
Lac Vee =360V Vg =20V, T, =125°C 6 ys
Viees < 600V
Inverse Diode
I T,=175°C T,=25°C 56 A
T,=70°C 44 A
lerm lean™ 2 % lppam 60 A
Module 9 23 7
't{Rms:- A
T, -40 . +150 °C
Tog 40125 c seEMIKRON
Vical AC, 1 min. 2500 v innovation + service

www.semikron.com.br



Modulos de poténcia

FMG2G50US60

Molding Type Module

ELC2

—1: I} T A www.fairchildsemi.com
=1 Ef 52 EZ ]
FAIRCHILD
]
SEMICONDUCTOR®*
Absolute Maximum Ratings .- 2s:c unisss stherize noted
Symbol Description FMG2G50USED Units
Yees Collector-Emitter Voltage G600 v
Yaes Gate-Emitter Voltage 20 v
Iz Collector Current @ Tz= 25°C 50 A
lept 2y Fulsed Collector Currant 100 A
I Diode Continuous Forward Current @ T =100°C 50 A
lep Diode Maximum Forward Current 100 A
Ter Shaort Circuit Withstand Time @ T.=100"C 10 us
FPo Maximum Power Dissipation @ Te= 25°C 250 W
T, Ciperating Junction Temperature -40 to +150 “C
Ts.tg Storage Temperature Range -40 to +1245 “C
Yisg Isolation Voltage @ AC Tminute 2500 v
Mounting Power Terminals Screw © M5 2.0 M.m
Torgue Mounting Screw : M5 2.0 M.m




Modulos de poténcia
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Symbol Parameter Conditions Rating Units | & N, (22
)
Ve Supply Voltage Applied betwaen P- Ny, My, Ny, 450 W 1
Ven(surge; | SUpply Voltage (Surge) Applied betwaen P- Ny, My, Ny, 500 Ay »+
Veps Collector-emitter Voltage 600 W [} My @1,
tle Each IGET Collector Current Tz=25°C 10 A
tlep Each IGBT Collector Current (Peak) T. = 25°C, Under 1ms Pulse Width 20 A
Pe Caollector Dissipation Te = 25°C per One Chip 20 W
T jiPower crips) | Operating Junction Temperature (Note 1) -40 ~ 150 "C

www.fairchildsemi.com



Driver ou Drive
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Driver

FAN3100
Single 2A High-Speed, Low-Side Gate Driver
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Driver

seEMIKRON

innovation + service
Type Humber of ‘.I"CE Gate  Output Output Switching Isolation dvidt
Channels voltage peak charge frequency voltage max.
max. t _ _
v v ““T‘“ oc kHz kV  kvids
SKYPER™ Driver Core
SKYPERZ3Z (R) 2 1700 +15/-7 15 25 50 4 50
SKYPERDZ2PRO (R) 2 1700 +15/-7 15 6,3 50 4 50
SKHI-DRIVER PCB-mountable
SKHIZ21A(R) 2 1200 +15/0 8 4 En nE En
SKHID220A0/0B (R) 2 1200 +15/-7 8 4
SKHIZC22C0A/B H4 (R) 2 1700 +15/-7 8 4
SKHID24 (R) 2 1700 +15/-8 15 5
_ \ +151/ -
SKHIZET (R) i 900 65 2 1
_ +15/-
SKHIO71 (R} i 900 6.5 2 1

SKHI-DRIVER Plug-and-Play

SKHIZ10/M12 (R) 1 1200 +15/-8 ;] 9.6
SKHIZ10/M7 (R) 1 1700 +15/-8 8 9.6 =i
SKHIZZ23M2 (R) 2 1200 +15/-8 8 43

SKHID23/17 (R) 2 1700 +15/-8 3 48 S
SKHIDZ26W, OSKHID2EF - 2 1600 +15/-8 8 10 . -
SKHIZZTW ™ 2 1700 +15/-8 30 30 10 4 75
SKHITZO01 (R) 3 - - - - - 25 -




Driver

SKYPER® Driver Core SKHI-DRIVER PCB-mountable
Magnetic Magnetic
Transformer Secondary Side | Primary Side  Transformer

ot
ST
Primary Side Secondary Side

*  Core technology * Hybnd technology

» PCB mountable dnver * PCB mountable driver

*  Pins for PCB soldering & plug *  Pins for PCB solderning

connection * Capsule housing

seEMIKRON

innovation + service

SKHI-DRIVER Plug-and-Play

Plug Connactors
to IGBT

Magnetic

Primary Side  Transformer

Flug Connector
to Controller

Secondary Side

SMT technology

Complete driver solution

Caonnectors for controller and 1GET connection
Integrated turn-on and turn-off gate resistors



Driver

Typical Block Diagram
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Driver

Output Stage

Gate Voltage and Gate Current
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Driver

CONTROLLER —

LA N

GATE DRIVER

sEMIKRON

innovation + service

__power supply

control signal

s N AN

control signal ground

nF

power supply ground

5
T T T VAW A

GATE DRIVER

auxiliary emitier

Les

power emitter



Driver

SEMIDRIVER™

Medium Power Double
IGBT Driver

SKHI 23/12 (R)

seMIKRDN

innovation + service

a0z

HIAD €

Xt

XL1 €

Absolute Maximum Ratings

Symbol
1IillrS
Vi

IoUtagay
lout,,,

1'“'IrI!I-E
dvidt

1II"'ri5:a:-l 10

IQ‘f;‘;l:-n min

Rf.-';l:-l”f min
C\'t-:>..’c.'|:| ulse
T

ap
Tshg

Conditions

Supply voltage primary

Input signal voltage (HIGH) (for 15 V and
5V input level)

Output peak current

Output average current
Collector emitter voltage sense
Rate of rise and fall of voltage
(secondary to primary side)
Isclation test volt. IN-OUT (2 sec. AC)
minimal R

minimal Rz

charge per pulse

Operating temperature
Storage temperature

Values
18
Vg +0,3

3
+ 50
1200

75

2500
27

27

4.8

-25 .. +85
-25 ..+ 85

T, =25 °C, unless otherwise specified

Units
Y
Y

A
mA
v
k\ips

=D =

0 T
o0




Driver

seMIKRDN
innovation +service
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Driver

seMIKRON

innovation + service

e
Printed Circuit Board
for SKHI 21A and
SKHI 22A/B drivers

SKPC 22/2

SEMIDRIVER™

Hybrid Dual MOSFET
Driver

SKHI 21A (R)

G




Bootstrap
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Bootstrap
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Bootstrap

IR2111(S) & (PbF)

HALF-BRIDGE DRIVER
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Bootstrap

IR2111(S) & (PbF)
HALF-BRIDGE DRIVER
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Boostrap

FAN7390
High-Current, High & Low-Side, Gate-Drive IC

FANT390 Racar
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Bootstrap

FAN7390
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Bootstrap

FAN7371
High-Current High-Side Gate Drive IC ‘
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