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Nesta aula

Semicondutores aplicados a conversores CC-CA:
Introducéao;

MOSFET de poténcia,

IGBT;

Modulos de poténcia;

Driver de acionamento de MOSFET e IGBT,;
Bootstrap.
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Semicondutores para eletronica de poténcia

Semicondutores utilizados em eletronica de poténcia:

* Diode

* Thyristor or silicon-controlled rectifier (SCR)
e Triag

* Gate turn-off thyristor (GTO)

* Bipolar junction transistor (BJT or BPT)
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* Insulated gate bipolar transistor (IGBT)
* MOS-controlled thyristor (MCT)
* Integrated gate-commutated thyristor (IGCT)

Power semiconductor devices

|

2-ierminal devices

3-terminal devices




Semicondutores para eletronica de poténcia
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Semicondutores para eletronica de poténcia




MOSFET de poténcia
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MOSFET de poténcia

Classificacao das perdas:
1. Conducéao;

ton : 2
I:)cond = ? ) rds(on) ' Id(on)

2. Comutacao:
« Entrada em conducéo 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. Tensdes muito baixas (< 500 V);
3. Poténcias baixas (< 1 kW).
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IGBT
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Caracteristicas de BJT e MOSFET

IGBT — Insulated Gate Bipolar Transistor
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IGBT

Classificagcao das perdas:
1. Conducéao;

0

I:)cond — (IC °VCEsat +1g ) BEsat)'ton - f

2. Comutacao:

Entrada em conducéo e bloqueio;

P :%(tr+tf)-l-E-f

com

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 Tenséao
Poténcia do .
Minima
comando
Complexidade .
Simples
do comando
Elevada em
Densidade de baixas tensoes e
corrente Baixa em altas
tensdes
e BE Muito baixa

comutacéao

Tensao
Minima

Simples

Muito elevada

Baixa para Média

Corrente

Grande

Média

Média

Média para Alta



Modulos de poténcia
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www.irf.com

International Rectifier

HiRel™ INT-A-Pak 2, PLASTIC
HALF-BRIDGE IGBT MODULE

'Product Summary
Part Number Vce I Veg(sam

O G450HHBKOGP2 600V 450A 18




Modulos de poténcia
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Modulos de poténcia
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Modulos de poténcia

SKM 50GB063D

seEMIKRDON

innovation + service

Absolute Maximum Ratings

T. =25 °C, unless otherwise specified

SEMITRANS® 2

Symbol |Conditions | Values | Units

IGBT

Vegs T=25°C 600 Y

e T, =150 °C Tonee =25 °C 70 A
T .=75°C 50 A

lchm leam=2%cnom 100 A

Vs +20 Y

tec Vee =300V Vge <20V, T.=125°C 10 ps

Vees < 600 W

Inverse Diode

I T,=150°C T..=25°C 75 A
Tooee =80°C 50 A

lerm o™X e nom 100 A

lesy t, = 10 ms; sin. T =150°C 440 A

Module

lymss: 200 A

T, -40 . +150 °C

Tag -40 . +125 °C

Vi AC, 1 min. 2500 WV

K

K&

¢

www.semikron.com.br



Modulos de poténcia

SK50GDO066ET

Absolute Maximum Ratings

Tg =25 °C, unless otherwise specified

Symbol |Conditions | Values | Units

IGBT

Vs T =25°C 600 Y

Ic T =175°C T.=25°C 57 A
T,=70°C 45 A

lcrm leam™ 2 % lonom 100 A

Vs +20 Y

toec Ve =360V, Ve <20V, T.=125°C 6 us

Vices <600V

Inverse Diode

I T =175°C T,=25°C 56 A
T,=70°C 44 A

lerm leam™ 2 X lenom 60 A

Module

't{Rms;. A

T,; 40 __ +150 °C

Tog 40 __+125 °C

Vi AC, 1 min. 2500 v

~/+1

otk K ‘E‘

L 23 25

::d}’f}ﬁ}
A

R

seEMIKRON

innovation + service

www.semikron.com.br



Modulos de poténcia

FMG2G50US60

Molding Type Module

ELCZ
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o

IR

=1 Ef E2 EZ

Absolute Maximum Ratings .= 2s:c unisss ctherwize noted

www.fairchildsemi.com

FAIRCHILD
|
SEMICONDUCTOR®

Symbol Description FMG2G50USE0 Units
Yees Collector-Emitter Voltage 600 W
Vaes Gate-Emitter Voltage 20 W
Iz Collector Current @Tz= 25°C 50 A
lomin Fulsed Collector Current 100 A
I Diode Continuous Forward Current @ T =100°C 50 A
Iem Diode Maximum Forward Current 100 A
Tze Short Circuit Withstand Time @ T =100"C 10 us
Fo Maximum Power Dissipation @ To= 25°C 250 W
T, Cperating Junction Temperature -40 to +150 “C
Tstg Storage Temperature Range -40 to +1256 “C
WVisg Isolation Voltage @ AC Tminute 2500 W
Mounting Fower Terminals Screw © M5 2.0 M.m
Torque Mounting Screw : M5 2.0 M.m




Modulos de poténcia
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Symbol Parameter Conditions Rating Units | & iz |
Wen Supply Voltage Applied betwean P- Ny, My, Ny, 450 W 1
Venisugey | SUpply Voltage (Surge) Applied betwean P- Ny, My, Ny, 500 W »+
Vegs Caollector-emitter Voltage 600 i s My 2l
% e Each IGET Collector Current Te=25°C 10 A
tlep Each IGBT Collector Current (Peak) Te = 25°C, Under 1ms Pulse Width 20 A
P- Collector Dissipation Te = 25°C per One Chip 20 W
T jiPower chips) | Operating Junction Temperature (Mote 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

seMIKRON

innovation + service
Type Humber of ‘.FCE Gate  Output Output Switching Isolation dv/dt
Channels voltage peak charge frequency voltage max.
max. current - -
v v A oc kHz KV  kViOs
SKYPER™ Driver Core
SKYPERZ 22 (R) 2 1700 +15/-7 15 25 50 4 50
SKYPERC22PRO (R) 2 1700 +15/-7 15 6,2 50 4 50
SKHI-DRIVER PCB-mountabIe
SKHID214 (R) 2 1200 +15/0 4 =n 7 E =n
SKHID220A0/0B (R) 2 1200 +15/-7 3 4
SKHID22C0A 1 B H4 (R) 2 1700 +15/-7 & 4
SKHID24 (R) 2 1700 +15/-8 15 5
SKHIZET (R) 6 900 ”EE';' 2 1
SKHIZT1 (R) 7 go0 T1BI- 5 1
6,5
SKHI-DRIVER Plug-and-Play
SKHID10/12 (R) 1 1200 +15/-8 ] 9.6
SKHID10/17 (R) 1 1700 +15/-8 & 9,6
SKHID22/12 (R) 2 1200 +15/-8 ;] 48 \
SKHID23M17 (R) 2 1700 +15/-8 & 48 -
SKHI:EE'.“'.'_SKHI 26 2 1600 +15/-8 8 10 ! -
SKHID27W ™ 2 1700 +15/-8 30 30 10 4 75
SKHITZ01 (R) 3 - - - - - 25 -




Driver

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

< °‘:’
T

Primary Side

Secondary Side

* Core technology * Hybrid technology

* PCB mountable dnver = PCB mountable driver

* Pins for PCB soldenng & plug * Pins for PCB soldering
connection = Capsule housing

seEMIKRDON

innovation + service

SKHI-DRIVER Plug-and-Play

Plug Connectors
to IGBT

Magnetic

Primary Side  Transformer

Plug Connector
to Controller

Secondary Side

SMT technology

Complete driver solution

Connectors for controller and IGBT 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

Raion

seEMIKRON

innovation + service

]




Driver

CONTROLLER _ _ _power supply

control signal

\vﬂﬁﬂﬁhhh

control signal ground

power supply ground

T T N T

1nF

GATE DRIVER

GATE DRIVER

seEMIKRON

innovation + service

auxiliary emitier

Les

power emitter



Driver

SEMIDRIVER™™

Absolute Maximum Ratings

Medium Power Double
IGBT Driver

SKHI 23/12 (R)

seEMIKRON

innovation + service

XLIBIL €

X1 €

Symbol
Vs
Vig

Ioutag
lout,,,

VCE
dvidt

Vi&:ul i#]

I:.‘t_“-uzun min
R’GDH min
l:1-:>..t.'|:l..lsr|3
T

op

Tag

Conditions

Supply voltage primary

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

Output peak current

Output average current

Collector emitter voltage sense

Rate of rise and fall of voltage
(secondary to primary side)

Isolation test volt. IN-OUT (2 sec. AC)
minimal R

minimal R«

charge per pulse

Operating termperature

Storage temperature

Values
18
Vg +0,3

8

+ 50

1200
75

2500
27

27
4,8

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

T, =25 °C, unless otherwise specified

Units
v
v

A
mA
v
kK\ius

oD =

5 =
00




Driver
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Driver

seMIKRON

innovation + service

S
Printed Circuit Board
for SKHI 21A and

SKHI 22A/B drivers

SKPC 22/2

SEMIDRIVER™

Hybrid Dual MOSFET
Driver

SKHI 21A (R)




Bootstrap
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Bootstrap

OG-+ [high voitags supphy)

N |
]
A

|

|
g2,
¥

Lecs Recs
SN A
i
D |"'"r|:||
] F
I"I
=
v [igh eide
= | drner g L
‘our | LOAD
L
oW EhlE %
arkver
@ATE DRIVER Y
Ko Ko, |y,
F
O
Ly Fie.
"i'.'l‘i

i e
0 i l;"ﬂum

T . O
-of 1"
o1 I—=

International Rectifier www.irf.com



Bootstrap

IR2111(S) & (PbF) “”TFFTET
/-
HALF-BRIDGE DRIVER °
Vout
ton/off (typ.

600V max.
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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

15V
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Bootstrap
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Bootstrap

FAN7371
High-Current High-Side Gate Drive IC
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