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Tentti 11.1.2008, kello 9 ... 12, sali S3  + RATKAISUT

Papereihin Tentissé sallitut apuvilineet
- sukunimi ja etunimet - kynit, kumit jne.
- opiskelijanumero - taskulaskin
- koulutusohjelma. - lukion kaavakokoelma tms. + Laplace taulut

1. Selviti Iyhyesti (max. 2...4 lausetta + mahdollinen kuva), miti seuraavilla termeilli tarkoitetaan
- SiC
-IGCT
- NPT rakenne
- varistori
- 18hivaikutus.

2. Esittele eri diodityyppien rakenteet, toimintaperiaatteet ja ominaisuudet.

3. Esittele kirjassa esitetyt puolijohdetehokomponenttien jaihdytysmenetelmit ja -laitteet seki
niiden keskindiset edut ja haitat.

4. Mairad IRG4BC20UPHF -IGBT:n vaatiman jédhdytyselementin limpdvastus, kun IGBT:n virta

on oheisen kuvan mukainen. Jaghdytysilman 1dmpétila on 45 °C, Vgg = 15 V ja Rg = 50 Q.
IGBT:n yli oleva jénnite on péillekytkennén aikana 360 V ja katkaisun aikana 500 V.

Iy

5. Viimeiselld sivulla on esitetty IGBT-moduulin SKM 300 GB 123 D muutoslimps-
vastuskdyrdsto. Laske kiihdytettyd superpositiomenetelm#is kiyttien transistorin maksimi-
limpenemad koteloon néhden kun transistorin hévitteho on seuraavan kuvan mukainen:
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INSULATED GATE BIPOLAR TRANSISTOR

Features

« UltraFast: optimized for high operating
frequencies 8-40 kHz in hard switching, >200
kHz in resonant mode

» Generation 4 IGBT design provides tighter
parameter distribution and higher efficiency than

Generation 3

» Industry standard TO-220AB package

» Lead-Free

Benefits

PD - 95445

IRG4BC20UPDbF

UltraFast Speed IGBT

E
n-channel

Vces =600V
VCE(on) typ. = 1 85V

@Vee =15V, Ic=6.5A

» Generation 4 IGBTs offer highest efficiency available

+» IGBTs optimized for specified application conditions

« Designed to be a "drop-in" replacement for equivalent
industry-standard Generation 3 IR IGBTs

TO-220AB

Absolute Maximum Ratings
Parameter Max. Units

Vces Collector-to-Emitter Breakdown Voltage 600 \%
lc@ Tg=25°C Continuous Collector Current 13

lc@ Tc=100°C Continuous Collector Current 6.5 A
Iom Pulsed Collector Current ® 52

M Clamped Inductive Load Current @ 52

Vee Gate-to-Emitter Voltage + 20 \
Eagv Reverse Voltage Avalanche Energy ® 5.0 mJ
Po@ Tc=25°C Maximum Power Dissipation 60 W
Po @ Tc=100°C | Maximum Power Dissipation 24

T Operating Junction and -55 to + 150

Tste Storage Temperature Range °C

Soldering Temperature, for 10 seconds 300 (0.063 in. (1.6mm from case )
Mounting torque, 6-32 or M3 screw. 10 Ibfein (1.1N<m)
Thermal Resistance
Parameter Typ. Max. Units

Rauc Junction-to-Case —_— 2.1

Recs Case-to-Sink, Flat, Greased Surface 0.50 —_— °CW
Resa Junction-to-Ambient, typical socket mount — 80

Wt Weight 2.0 (0.07) —— g (0z)
www.irf.com 1
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International
TOR Rectifier

Electrical Characteristics @ T; = 25°C (unless otherwise specified)

Parameter Min. [Typ. |[Max. | Units Conditions
V(eRriCES Collector-to-Emitter Breakdown Voltage 600 | — | — V | Vgg =0V, Ic = 250pA
Veriecs Emitter-to-Collector Breakdown Voltage ® | 18 | — | — V | Vee=0V,lc=10A
AV(grces/AT, | Temperature Coeff. of Breakdown Voltage| — [0.69 | — | V/°C| Vgg =0V, lc = 1.0mA
— |185| 21 lc=6.5A Veg = 15V
Veeon Collector-to-Emitter Saturation Voltage — 227 | — v lc=13A See Fig.2, 5
— 11871 — Ic=65A,Ty=150°C
VeE(th) Gate Threshold Voltage 30| — |60 Vce = Ve, Ic = 250pA
AVge(n/AT, | Temperature Coeff. of Threshold Voltage | — | -11 | — |mVIPC| Ve = Vg, Ic = 250pA
Ofe Forward Transconductance ® 14 |43 | — S Vee = 100V, Ic = 6.5A
lees Zero Gate Voltage Collector Current — | — |20 WA Ve = 0V, Vce = 600V
— | — 120 Vee =0V, Ve =10V, Ty=25°C
— | — [1000 Vee = 0V, Vee = 600V, T, =150°C
loes Gate-to-Emitter Leakage Current — | — |#100| nA | Vgg =20V

Switching Characteristics @ T, = 25°C (unless otherwise specified)

Parameter Min. | Typ. [Max.| Units Conditions
Qq Total Gate Charge (turn-on) — 127 | #H1 Ic = 6.5A
Qge Gate - Emitter Charge (turn-on) — | 45 [6.8 | nC | Vcc = 400V See Fig. 8
Qqgc Gate - Collector Charge (turn-on) — | 10 |16 Vge = 15V
taon) Turn-On Delay Time — {21 | —
tr Rise Time — 13 | — ns Ty=25°C
tacofty Turn-Off Delay Time — | 86 [130 Ic = 6.5A, Vcc = 480V
t Fall Time — 1120 | 180 Vee = 15V, Rg = 50Q
Een Turn-On Switching Loss — |0.10 | — Energy losses include "tail"
Eo Turn-Off Switching Loss — (012 | — mJ | See Fig. 10, 11,13, 14
Es Total Switching Loss — 102204
taon) Turn-On Delay Time — | 20 | — Ty=150°C,
te Rise Time — | 14 | — ns lc = 6.5A, Vgc = 480V
tdofh Turn-Off Delay Time — | 180 | — Vge = 18V, Rg = 50Q
t Fali Time — 140 | — Energy losses include "tail"
Eg Total Switching Loss — |042 | — mJ | SeeFig. 13, 14
Le Internal Emitter Inductance — |75 | — nH | Measured 5mm from package
Cies Input Capacitance — (530 | — Veg = 0V
Coes Cutput Capacitance — {39 | — pF | Vee = 30V See Fig. 7
Cres Reverse Transfer Capacitance — | 7.4 | — f=1.0MHz
Notes:
® Repetitive rating; Vgg = 20V, pulse width limited by

max. junction temperature. ( See fig. 13b )

@

13a)

Repetitive rating; pulse width limited by maximum

junction temperature.

Vee = 80%(Vees), Vg = 20V, L = 10uH, Rg = 50€,
(See fig.

@ Pulse width < 80us; duty factor < 0.1%.

® Pulse width 5.0us, single shot.

www.irf.com
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TSR Rectifier

IRG4BC20UPbF
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Fig. 2 - Typical Output Characteristics
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Ve, Gate-to-Emitter Voltage (V)

Fig. 3 - Typical Transfer Characteristics



IRG4BC20UPbF

Maximum DC Collector Current (A)

Fig. 4 - Maximum Collector Current vs. Case
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Infernational
TR Rectifier
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Fig. 7 - Typical Capacitance vs.
Collector-to-Emitter Voltage
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Fig. 9 - Typical Switching Losses vs. Gate
Resistance
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Fig. 8 - Typical Gate Charge vs.
Gate-to-Emitter Voltage
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Fig. 10 - Typical Switching Losses vs.
Junction Temperature
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International
TSR Rectifier
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Fig. 13b - Pulsed Collector
Current Test Circuit

* Driver same type as D.U.T.; Vc = 80% of Vce(max
* Note: Due to the 50V power supply, pulse width and inductor
will increase to obtain rated id.

Fig. 13a - Clamped Inductive
Fig. 14a - Switching Loss
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IRG4BC20UPbF

TO-220AB Package Outline

Dimensions are shown in millimeters (inches)

10.54 (.415) 3.78 (.149)

287 (113) _ | 1029(408) [T ¥ 354 (139)
2.62(103) /_
] ;2
Y 6.47 (.255)
' T {{'X 6.10 (:240)
15.24 (.600)
14.84 (.584) !
l — 1.15 (045)
MIN
1 1 2dls i
14.09 (.555) I !
13.47 (.530) | | 4.06(.160)
3.55(140)
L]l ax OS3L037)

1.40 (.055)

0.69 (.027)

S 1115 (o4s) [F] o5 oo _@e[AW)
=
2X
NOTES:

1 DIMENSIONING & TOLERANCING PER ANSI Y14.5M, 1982.
2 CONTROLLING DIMENSION : INCH

International
TOR Rectifier

-B-
4.69 (.185)
4.20 {.165) 1.82 (.052)
™ 1.22 (.048)
LEAD ASSIGNMENTS
HEXFET 1GBTs, CoPACK
1-GATE 1- GATE
2- DRAIN 2- COLLECTOR
3- SOURCE 3-EMITTER
4- DRAIN 4- COLLECTOR
055 (.022)
ol —ax 0.46 (.018)
| 292(115)

TO-220AB Part Marking Information

EXAMPLE:

THIS IS AN IRF1010

LOT CODE 1789
ASSEMBLED ON WW 19, 1997 INTERNATIONAL
IN THE ASSEMBLY LINE "C" RECTIFIER
o ) (oo Sl
Note: "P"in asserr‘\_bly line TOR 719C 4
position indicates "Lead-Free" 17
ASSEMBLY -

Xok

2.64(.104)

3 OUTLINE CONFORMS TO JEDEC OUTLINE TO-220A8.
4 HEATSINK & LEAD MEASUREMENTS DO NOT INCLUDE BURRS.

PART NUMBER

IRF1010

/

s || DATE CODE

LOT CODE

YEAR 7 = 1997
WEEK 19
LINEC

Data and specifications subject to change without notice.

International
TSR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105

TAC Fax: (310) 252-7903

Visit us at www.irf.com for sales contact information.06/04
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