International PD - 95639A

TSGR Rectifier IRG4BC20SPbF

INSULATED GATE BIPOLAR TRANSISTOR Standard Speed IGBT

Features c

» Standard: optimized for minimum saturation
voltage and low operating frequencies ( < 1kHz) Vces = 600V

» Generation 4 IGBT design provides tighter
parameter distribution and higher efficiency than
Generation 3

* Industry standard TO-220AB package

» Lead-Free

G VCE(on) typ. = 1.4V

E @Vce =15V, Ic = 10A
n-channel

Benefits

» Generation 4 IGBTs offer highest efficiency available

» IGBTs optimized for specified application conditions i

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

NN

TO-220AB
Absolute Maximum Ratings
Parameter Max. Units

Vces Collector-to-Emitter Breakdown Voltage 600 V
lc@ Tc =25°C Continuous Collector Current 19

lc@ Tc =100°C Continuous Collector Current 10 A
lem Pulsed Collector Current ® 38

ILm Clamped Inductive Load Current @ 38

VGE Gate-to-Emitter Voltage + 20 \Y
Earv Reverse Voltage Avalanche Energy ® 50 mJ
Pob@ Tc =25°C Maximum Power Dissipation 60 W
Pp @ 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 (1.1Nem)
Thermal Resistance
Parameter Typ. Max. Units

ReJc Junction-to-Case _— 2.1

Recs Case-to-Sink, Flat, Greased Surface 0.50 _— °C/W
Roua Junction-to-Ambient, typical socket mount _— 80

Wit Weight 2.0 (0.07) _— g (02)
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TSR Rectifier
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. |[Max. | Units Conditions
V@R)CES Collector-to-Emitter Breakdown Voltage 600 | — — \Y Vee =0V, Ic = 250pA
V@RECS Emitter-to-Collector Breakdown Voltage ® | 18 — — \Y Vee =0V, Ic=1.0A
AV(grices/AT, | Temperature Coeff. of Breakdown Voltage | — |0.75 | — | V/°C | Vge =0V, Ic = 1.0mA
— (140 | 16 lc =10A Vee = 15V
Veeon) Collector-to-Emitter Saturation Voltage — (185 | — Vv Ic=19A See Fig.2, 5
— (144 | — lc =10A, T, =150°C
VGE(th) Gate Threshold Voltage 30 | — | 60 VcE = VaE, Ic = 250pA
AVGgn)/AT,y | Temperature Coeff. of Threshold Voltage — | -1 — |mV/°Cl VcE = VG, Ic = 250pA
Ofe Forward Transconductance ® 20 | 58 | — S Vce = 100V, Ic = 10A
lces Zero Gate Voltage Collector Current — | — [20 pA Ve = 0V, Ve = 600V
— — | 20 Ve =0V, Vcg =10V, Ty =25°C
— — |1000 Vee =0V, Vcg =600V, T, = 150°C
lces Gate-to-Emitter Leakage Current — — |2100 | nA | Vgg =120V

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

Parameter Min. | Typ. |[Max.| Units Conditions
Qq Total Gate Charge (turn-on) — | 27 | 40 Ic = 10A
Qge Gate - Emitter Charge (turn-on) — | 43 |65 nC | Vcc =400V See Fig. 8
Qg Gate - Collector Charge (turn-on) — 10 15 Vge = 15V
td(on) Turn-On Delay Time — 27 —
tr Rise Time — [ 97 | — ns T,=25°C
td(off) Turn-Off Delay Time — [ 540 |810 Ilc = 10A, Ve = 480V
tf Fall Time — | 430 |640 Vee = 15V, Rg = 50Q
Eon Turn-On Switching Loss — (012 | — Energy losses include "tail"
Eof Turn-Off Switching Loss — (205 | — mJ | See Fig. 9, 10, 14
Ets Total Switching Loss — 217 | 3.2
td(on) Turn-On Delay Time — 25 — Ty =150°C,
tr Rise Time — 13 | — ns lc = 10A, Ve = 480V
ta(of Turn-Off Delay Time — | 760 | — Vge = 15V, Rg = 50Q
tf Fall Time — | 780 | — Energy losses include "tail"
Ets Total Switching Loss — [3.46 | — mJ | See Fig. 11, 14
Le Internal Emitter Inductance — | 75 | — nH | Measured Smm from package
Cies Input Capacitance — [ 550 | — Vge = OV
Coes Output Capacitance — 39 — pF | Vcc =30V See Fig. 7
Cres Reverse Transfer Capacitance — | 71 — f =1.0MHz
Notes:

® Repetitive rating; Vgg = 20V, pulse width limited by

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

@ VCC = 80%(VCES)v VGE = 2OV, L= 10|JH, RG = SOQ,

(See fig. 13a)

® Repetitive rating; pulse width limited by maximum

junction temperature.

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

® Pulse width 5.0ps, single shot.
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Fig. 7 - Typical Capacitance vs.
Collector-to-Emitter Voltage
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Fig. 9 - Typical Switching Losses vs. Gate
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Vg, Gate-to-Emitter Voltage (V)

Total Switching Losses (mJ)
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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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Fig. 11 - Typical Switching Losses vs. Fig. 12 - Turn-Off SOA
Collector-to-Emitter Current
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50V

* Driver same type as D.U.T.; V¢ = 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
Load Test Circuit
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Fig. 13b - Pulsed Collector
Current Test Circuit
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Fig. 14a - Switching Loss
Test Circuit

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

Fig. 14b - Switching Loss
Waveforms
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TO-220AB Package Outline (Dimensions are shown in millimeters (inches))
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n 1= DIMENSIONING AND TOLERANCING AS PER ASME Y14.5 M- 1994
ey 2= DIMINSIONS ARE SHOWN IN INCHES [NILUMETERS],
" 3 LEAD DIMENSION AND FINISH UNCONTROLLED IN L1
4~ DIMINSKN D, D1 & E DO NOT INCLUDE QLD FLASH. NOLD FLASH

SHALL NOT EXCEED 005" (0.127) PER SIDE, THESE DIMENSIONS AR
MEASURED AT THE OUTERMOST EXTRENES OF THE PLASTIC BODY.
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! DIMENSION b1, b3 & cf APPLY TO BASE WETAL ONLY.

| 6= CONTROLLNG DIMENSION = INCHES

| 7~ THERNAL PAD CONTOUR OPTIONAL WITHI DINENSIONS E1D2 & E1

i B~ DIMINSKN E2 X H1 DEFNE A ZDNE HERE STAWPING
o AND SNGULATION IRREGULARITIES ARE ALLOJED

.~ OUILINE CONFORNS TO JEDEC TD~220, EXCEPT A2 {mox) AND D2 (m\n)

- WHERE DNENSIONS ARE DERIVED FROM THE ACTUAL PACKAGE OUTUNE.

Lean 10, DIMENSICNS
SBOL e ERS INGHES
N MAX, MIN. MAX. | NOTES
A 3,36 483 2140 190
Al 0.51 140 020 055
Az 203 292 080 s
P e b 038 101 o 040
) / bl 0.38 097 .05 038 5
b2 114 1.78 045 070
7 b3 114 173 045 068 5
c 0.36 0.61 014 024
0 - o . X o K
% AN T N -
* 2/ ot 838 9,02 330 355
D2 1188 1288 460 507 7 o
£ 985 1067 380 420 47 2
2] 6.86 8.89 270 350 7 3= SOURCE.
B2 - 0.76 - 030
e 251 B 100 BC ’ e
o 508 B J0085C ] [
HI 5.84 6.86 230 270 7.8 3- ENTTER
([ ; L 12.70 1473 500 580 oS
o ] 3.56 4.06 140 160 3
o 354 408 139 161 3 e
Q 2.54 342 .100 135 3~ ANDDE
w4
TO-220AB Part Marking Information
EXAMPLE: THIS IS AN IRF1010 _—
LOT CODE 1789 O
ASSEMBLED ON WW 19, 1997 INTERNATIONAL / PART NUMBER
IN THE ASSEMBLY LINE 'C* RECTIFIER RF1010
o i . L0GO  al
Note: "P" in assembly line IOR 719C r
position indicates "Lead-Free" e 17 89 DATE CODE
ASSEMBLY YEAR 7 = 1997
LOT CODE WEEK 19

LINE C

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/

Data and specifications subject to change without notice.

International
R 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. 01/2010
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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