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 \Y
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
RoJa Junction-to-Ambient, typical socket mount _— 80

Wit Weight 2.0 (0.07) _— g (0z)
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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 | — (075 | — | V/°C | Vg =0V, Ic = 1.0mA
— [140 |16 lc =10A Vee = 15V
Veeon) Collector-to-Emitter Saturation Voltage — [1.85 | — Vv Ic=19A See Fig.2, 5
— (144 | — lc =10A, T, =150°C
VGE(th) Gate Threshold Voltage 30 | — |60 VcE = VaE, Ic = 250pA
AVGg@n)/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, Vg =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 — | 9.7 | — ns Ty=25°C
td(off) Turn-Off Delay Time — | 540 |810 Ic = 10A, Vcc = 480V
te 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 Ic = 10A, Vcc = 480V
td(om 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 | — Ve = 0V
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 = 20V, 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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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
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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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TO-220AB Part Marking Information

EXAMPLE: THIS IS AN IRF1010
LOT CODE 1789
ASSEMBLED ON WW 19, 1997
IN THE ASSEMBLY LINE "C"

Note: "P" in assembly line
position indicates "Lead-Free"

NOTES
1= DVENSIONNG AND TOLERANNG AS PR ASME Y145 N- 193¢,
2 DMENSIONS ARE SHOMN IN INCHES [MLLMETERS],
3 LEAD DMENSIEN AND FINISH UNCONTROLLED IN 1.
4= DMENSION D, DY & E DO BT INCLUDE NOLD FLASH. NOLD FLASH
SHALL NOT [XGELD 908" (0,127) PIR SEE. THESE DIVENSIDNS ARE
VEASURED AT THE OUTERVOST EXTRENES OF THE PLASTIC BCDY.
AN OVENSION o, 63 & <f APRLY TO BASE UETAL LY,
4= CONTROLLNG OMENSION : IKCHES:
7~ THERNAL PAD GONTOUR CPTINAL WiTHIN INENSIONS CH1DZ & £
B DMENSION EZ X H1 DETNE A ZONE WHERT STAWPING
AND SINGULATION IRREGULARITIES. ARE. ALLOWED
9= OUILNE CONFORNS T0_ JEDEC T0-220. EXCEPT A2 (mox) AND D2 (min]
JHERE DINENSIONS ARE DERIVED FROM THE ACTUAL PACKALE QUTUNE.

DIVENSIONS
SMBAL wiETeRs INGHES
NI MAX MIN. MAX. | NATES

A 3.56 483 J40 190

Al 051 140 020 .55

m | 20 1 0 s

b | 0B 101 015 10

bt 0.38 0.97 015 .38 5

24 1,14 1,78 040 Q70

b3 114 173 045 Q68 5

c 0.36 0.61 014 24

d | 0k 056 a4 a2 5

o | w2 | wm %0 | e . Lo assoiens

ol 838 9.02 330 355

D2 168 12.88 460 507 7
s

€ 65 1057 380 am | 47 e

0| e o0 70 | o 7 i S

E2 — 0.76 - a3 B

e 2.54 BSC 100 BSC N
-

o S0 A5 00 .

Hi 584 6.86 230 270 1.8 3 ENTIR

L 1270 14.73 500 580 nants

u| ase 406 0 150 3 o

P 354 +08 139 61 k-

qQ 2.54 3.42 .00 135 3- Mot
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Q / PART NUMBER

\
7 se DATE CODE
YEAR 7 = 1997
WEEK 19
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IRF1010 4

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
IR 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

www.irf.com



