S-81.3120 Tehoelektroniikan komponentit J. Niiranen 1(9)
Tentti 10.1.2011, kello 9 ... 12, sali S1

Papereihin Tentissd sallitut apuvilineet

- sukunimi ja etunimet - kynit, kumit jne.

- opiskelijanumero - taskulaskin

- koulutusohjelma. - lukion kaavakokoelma tms. + Laplace taulut
1. Selvitd lyhyesti (max. 2...4 lausetta + mahdollinen kuva), miti seuraavilla termeilld tarkoitetaan

- neutronisiteilytys

- muutoslimpdvastuskiyri

-SOA

- prospektiivinen oikosulkuvirta

- Hall-anturi.

2. Esittele IGBT:n rakenne, toimintaperiaate ja ominaisuudet.
3. Minkilaisia kondensaattoreita kiytet#isin tehoelektroniikassa? Mitké ovat niiden ominaisuudet?

4. Erdin laitteen hakkuriteholdhteen tehopuolijohteiden jdzhdyttimiseksi luonnollisella tuuletuk-
sella on aiottu muotoilla laitteen takaseind oheisen kuvan mukaiseksi rivoitukseksi (vain yhden
komponentin osuus esitetty). Kuinka suuri saa komponentin hévisteho korkeintaan olla, kun ta-
kaseinéin siséipinnan ldmpétila ei saa ylittds 80 °C limpétilaa ulkolimpétilan ollessa 50 °C?
Kiyts kaavaa Ry, = 11,7 47%7 P;IO e jossa Ry, on ldmpdvastus, yksikkd K/W, 4 on pinta-ala
neliddesimetreissd ja Py hiividteho watteina. Tehtivissd oletetaan, ettid laitteen sisilli ei ilma
kierr4.

15 mm
Takaseinan

korkeus 60 mm

10 mm 5mm

45 mm
- >

5. Méérdd IRG4BC20UPLF -IGBT:n vaatiman jaihdytyselementin limpovastus, kun IGBT:n virta
on oheisen kuvan mukainen. Jizhdytysilman limpétila on 45 °C, Vge = 15 V ja Rg = 50 Q.
IGBT:n yli oleva jinnite on piillekytkenniin aikana 360 V ja katkaisun aikana 500 V.
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Internafional
IGR Rectifier IRG4BC20UPbF

INSULATED GATE BIPOLAR TRANSISTOR UitraFast Speed IGBT
Features c
= UltraFast: optimized for high operating

frequencies 8-40 kHz in hard switching, >200 Vces =600V

kHz in resonant mode

+ Generation 4 IGBT design provides tighter Vee(on)typ. = 1.85V

parameter distribution and higher efficiency than e
Generation 3 = =
+ Industry standard TO-220AB package E @Voe =15V, lc=8.54
+ Lead-Free n-channel
Benefits
« Generation 4 IGBTs offer highest efficiency available
+ IGBTs optimized for specified apptication conditions
» Designed to be a "drop-in" replacement for equivalent
industry-standard Generation 3 IR IGBTs
TO-220AB
Absolute Maximum Ratings
Parameter | Max. Units
Vees | Collector-to-Emitter Breakdown Voltage | e V|
lc@7Tc=25"C | Continuous Collector Currem l—:}
lc@® Tc=100°C | Continuous Collecter Current — 85 A
lewm Pulsed Collector Current ® 52
pw Clamped inductive Load Current @ 52 L
Voe Gate-to-Emitter Voltage | + 20 v
Ensy Reverse Voltage Avalanche Energy @ 50 _oml
Po@Tc=25°C | Maximum Power Dissipation 60 ) w
Po @ Tc=100°C | Maximum Power Dissipation ) 24
Ty Operating Junction and -55 to + 150
T Storage Temperature Range . B c
Soldering Temperalure, for 10 seconds 300 (0.083 in. (1 6mwm from case )
Mounting tarque, 6-32 or M3 screw. 10 Ibfein (1.1N-m)
Thermal Resistance i
Parameter | Typ. Max. _ Units
Rosc Junction-to-Case ' — 21 ]
| Rocs - Case-to-Sink, Flat, Greased Surface 0S50 ] = *
Raa | Junction-lo-Ambient, typical socket mount — 80 N
w Weight - 2.0 (0.07) T 9 (02)
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IRG4BC20UPDLF

International

TOR Reclifier
Electrical Characteristics @ T, = 25°C {unless otherwise specified)
Parameter — Min. [Typ. |Max. | Units Conditions
Virices | Collector-to-Emitter Breakdown Voltage | 600 | — [ — | V | Vge =0V, Ic = 250pa
VigriEcs | Emitter-to-Collector Breakdown Voltage @ [ 18 | — | — [ V | Voe =0V, ic = 10A - N
AVierices/AT, | Temperafure Coeff of Breakdown Voltage| — 1069 | — | V/°C | Vge =0V, ic = 1.0mA
m— |— [188]21 | [ ic=65A Vee=15V |
Vceon | Collector-to-Emitter Saturation Vokage | — 1227 | — | | lg=13A See Fig.2, 5
— |187] — lc=65A , T, =150°C N
VGEfth) Gate Threshaid Voltage 30 | — |60 Vee = Vge, Ic = 250pA
AVeegryAT, | Temperature Coeffl. of Threshold Votage | — | -11 | — | MVIPC| Ve = Vg, Ic = 250pA
G __|Forward Transconductance ® 14 | 43 | — S | Vge = 100V, Ic = B5A T
s Zero Gale Voltage Collector Current = |20 pp | Ves OV, Vee =800V
— | - | 20 Vee =0V, Ve = 10V, T = 25°C
— | = 1000} Vee = OV, Ve = 600V, T, = 150°C
less Gate-to-Emitter Leakage Current — | — [#100] nA | Veg = z20v o
Switching Characteristics @ T, = 25°C (unless otherwise specified)
Parameter [ Min. | Typ. lMax. Units| Conditions
Q, _ Total Gate Charge (turn-on) — | 27 | 41 Ic = 6.5A
Qge Gate - Emitter Charge (turn-on} — |45 |68 | nC | Vgg = 400V See Fig. 8
Qo Gale - Collector Charge (turh-on) — |10 | 18 Vge = 15V
Tdton) Turn-On Delay Time — |21 [— — T
t, Rise Time — | 13— | ¢ | Ti=25C
Ratoft) Turn-Off Delay Time — | 86 |130 Ig = 6.5A, Vg = 480V |
I Fall Time — [ 120 [180 Veg = 15V, Rg = 50Q
Epn Turn-On Switching Loss — |010 | — Energy losses include “tail"
Ex | Tun-OIf Switching Loss — [042] — | m | SeeFig. 10, 11,13, 14
Ex | Tolal Switching Loss — o204
[ Turn-On Delay Time — |20 [~ | Ty=150°C, Iy
L,  |RiseTime — |14 [— | o |lc=85A Vec =480V
Lo Turn-Off Delay Time — | 180 | — Vae = 15V, Rg = 500
i Fall Time — | 140 | — Energy losses include “tait"
Ex | Total Switching Loss — |042[ — | mJ | SeaFig 13,14
Le Internal Emitter inductance — |75 | — nH | Measured 5mm from package
C_-g' N Input Capacitance ) — |53 | — Ve = 0V T
Com Output Capacitance — | 39 | — pF | Voo = 30V See Fig 7
Cres Reverse Transfer Capaciance — |74 [ = 1= 1.0MHz
Notes:

@ Repelitive rating; Vgg = 20V, pulse width limited by
max junction lemperature, ( See fig. 13b )

@ Vgc= BO%(Vegs), Ve = 20V, L = 10pH, Rg = 502,

(See fig

13a)

@ Repetitive rafing; pulse width limitad by maximum
junction temperature.

2

@ Pulse width < 80us; duly factor < 0 1%,

@ Pulse width 5.0s, single shot,

wwwi.irf.com



International IRG4BC20UPDbF

IGR Rectifier
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Fig. 1 - Typical Load Current vs. Frequency
(For square wave, |=ipys of fundamental; for triangular wave, 1=lpk)
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Fig. 2 - Typical Output Characteristics Fig. 3 - Typical Transfer Characteristics
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IRG4BC20UPDbF International

IOR Rectifier
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Fig. 4 - Maximum Collector Current vs. Case Fig. § - Collector-to-Emitter Voltage vs.
Temperature Junction Temperature
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Fig. 6 - Maximum Effective Transient Thermal Impedance, Junction-to-Case
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International
TOR Rectifier

Vg =0V, f=1WHZ

Cies =Cgo + Cgc» Coe SHORTED

Croe = e

~ Cos=Cog + Goo
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Fig. 7 - Typical Capacitance vs.
Collector-to-Emitter Voitage
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Fig. 9 - Typical Switching Losses vs. Gate
Resistance

www.irf.com

IRG4BC20UPDbF
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Fig. 8 - Typical Gate Charge vs,

Gate-to-Emitter Voltage
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IRG4BC20UPDLF
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Fig. 11 - Typical Switching L.osses vs.
Collector-to-Emitter Current
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* Driver same type as D.U.T.; Ve = 0% of Voa(max)
* Nots: Dus to tha S0V power supply, pulse width and inductor

will inorease to abtain rated ld.
Fig. 13a - Clamped Inductive Fig. 13b - Puised Collectar
Load Test Circuit Current Test Circuit

Fig. 14a - Switching Loss

Test Circuit
S0V

it

* Driver same type
as DU.T, VC = 480V

Ve ~~ ~
90% —f——— - i Fig. 14b - Switching Loss
/ \ o Waveforms
| 5%10% o R
8 o] trf— —={ I ]——
tafon) =1 [=— fo—— t=Sps
o o™ - ij
Ey= {Eon +Eont)
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IRG4BC20UPDbF Infernational

TOR Rectifier

TO-220AB Package Outline

Dimensians are shown in millimeters (inches)
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NOTES:
1 DIMENSIONING & TOLERANGCING PER ANSI Y14.5M, 1002 3 OUTUNE CONFORMS TO JEDEC OUTLINE TO-220A8
2 CONTROLLING DIMENSION ; INCH 4 &1 DO NOT INCLUDE BURARS,
TO-220AB Part Marking Information
EXAMPLE: THIS IS ANIRFIDI10
LOT CODE 1769 O
ASSEMBLED ON WW 19, 1997 INTERNATIONAL |~ PART NUMBER
INTHE ASSEMBLY LINE 'C* REE-"F'ER ~J o Py
Notw; assembly OFC - IOR 7190
m’ﬂf‘m 'Lnd'-h;ma' v ™ DAJE CODE
ASSEMBLY ~ I YEAR 7= 1997
LOT CODE WEEK 19
| LNEC

Data and specifications subject to change without notice.

International
TSGR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105
TAC Fax: {310) 252-79203
Visit us at www.irf.com for sales contact information.06/04
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