Parameter Max. Units

Vces Collector-to-Emitter Breakdown Voltage 600 \Y
Ilc @ 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

Ve Gate-to-Emitter Voltage + 20 \Y
EARv Reverse Voltage Avalanche Energy @ 5.0 mJ
Pp @ Tc =25°C Maximum Power Dissipation 60

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)
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IRG4BC20S TR Rectifier
Electrical Characteristics @ T3 = 25°C (unless otherwise specified)
Parameter Min. | Typ. [Max. | Units Conditions
V(BRICES Collector-to-Emitter Breakdown Voltage 600 | — — \Y Vee =0V, Ic = 250pA
V(BRr)ECS Emitter-to-Collector Breakdown Voltage @ | 18 — — \Y Vee =0V, Ic = 1.0A
Vrices! T | Temperature Coeff. of Breakdown Voltage | — |0.75 | — | V/I°C| Vge =0V, Ic = 1.0mA
— (140 | 16 Ic =10A Ve = 15V
Vcen) Collector-to-Emitter Saturation Voltage — 185 | — v Ic =19A See Fig.2, 5
— 144 | — Ic =10A, T;=150°C
VGE(th) Gate Threshold Voltage 30 | — | 60 Vce = VGE, Ic = 250pA
Veetny Ty | Temperature Coeff. of Threshold Voltage — | -11 | — |[mV/°Q Vce = VGE, Ic = 250pA
Ofe Forward Transconductance ® 20 |58 | — S Vce 100V, Ic = 10A
lces Zero Gate Voltage Collector Current — | — [ 250 PA Vee = 0V, Vce = 600V
— — | 20 Vee =0V, Vce =10V, T; =25°C
— — |1000 Ve = 0V, Vce = 600V, T; = 150°C
Ices Gate-to-Emitter Leakage Current — — |+100 | nA | Vgg =+20V

Switching Characteristics @ T; = 25°C (un

less otherwise specified)

Parameter Min. | Typ. |Max.| Units Conditions
Qg Total Gate Charge (turn-on) — | 27 | 40 Ic = 10A
Qge Gate - Emitter Charge (turn-on) — | 43 |65 nC | Vcc =400V See Fig. 8
Qge Gate - Collector Charge (turn-on) — 10 15 Ve = 15V
td(on) Turn-On Delay Time — 27 —
tr Rise Time — 9.7 | — ns T;=25°C
td(of Turn-Off Delay Time — | 540 | 810 Ic = 10A, Ve = 480V
tr Fall Time — | 430 |640 Ve =15V, Rg =50
Eon Turn-On Switching Loss — (012 | — Energy losses include "tail"
Eoff Turn-Off Switching Loss — [2.05 | — mJ | See Fig. 9, 10, 14
Ets Total Switching Loss — 1217 | 3.2
td(on) Turn-On Delay Time — 25 — T3 =150°C,
tr Rise Time — | 13 | — ns Ic = 10A, Vcc = 480V
td(om Turn-Off Delay Time — | 760 | — Ve = 15V, Rg =50
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 5mm from package
Cies Input Capacitance — [ 550 | — Vee = 0V
Coes Output Capacitance — 39 — pF | Vce =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 )
@ Pulse width  80us; duty factor 0.1%.

@ Ve =80%(Vegs), Vee = 20V, L = 10pH, Rg =50

(See fig. 13a)

® Repetitive rating; pulse width limited by maximum

junction temperature.

® Pulse width 5.0ys, single shot.

www.irf.com
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80 T TTTI T T TT1
\ Eor both: Triangular wave: e
Duty cycle: 50%
25 T = 125°C - [ =
N Tsink =90°C
N Gate drive as specified
— N Power Dissipation = 13W JV\ Clamp voltage:
<C 20 80% of rated m
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f, Frequency (kHz)

Fig. 1 - Typical Load Current vs. Frequency
(Load Current = Igys of fundamental)
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Vce. Collector-to-Emitter Voltage (V) Ve . Gate-to-Emitter Voltage (V)
Fig. 2 - Typical Output Characteristics Fig. 3 - Typical Transfer Characteristics
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Tc . Case Temperature ( °C) T3 , Junction Temperature (°C)
Fig. 4 - Maximum Collector Current vs. Case Fig. 5 - Typical Collector-to-Emitter Voltage
Temperature vs. Junction Temperature
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Fig. 6 - Maximum Effective Transient Thermal Impedance, Junction-to-Case
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1000

VGe =0V, f=1MHz
Cies = Cge + Cgc, Cce SHORTED
Q res = Cgc

800 \ oes = Cee * Cqc
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Vg Collector-to-Emitter Voltage (V)

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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VgE. Gate-to-Emitter Voltage (V)

Total Switching Losses (mJ)

IRG4BC20S
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Vcc = 400V
Ilc =10A
16
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/
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Qg. Total Gate Charge (nC)
Fig. 8 - Typical Gate Charge vs.
Gate-to-Emitter Voltage
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T3, Junction Temperature (°C)

Fig. 10 - Typical Switching Losses vs.
Junction Temperature
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Total Switching Losses (mJ)

8.0 100

Rg =50 Vg = 20V
Ty =150°C T; =125°C
Vcc =480V 3
VGE = 15V / =
6.0 v @ /7
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SAFE OPERATING AREA
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| ¢, Collector-to-emitter Current (A) Vcg. Collector-to-Emitter Voltage (V)
Fig. 11 - Typical Switching Losses vs. Fig. 12 - Turn-Off SOA
Collector-to-Emitter Current
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50V

IRG4BC20S

0 - 480V

* Driver same type as D.U.T.; Vc = 80% of Vce(max)

_ 480V
L~ 4 X1c@25°C

*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

Fig. 14a - Switching Loss
Test Circuit

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

Fig. 14b - Switching Loss
Waveforms
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IRG4BC20S

Case Outline and Dimensions — TO-220AB

__ lo54(415) _B - NOTES:

2.87 (.113) 10.29 (.405) %g';i E'iggg 4.69 (.185) 1 DIMENSIONS & TOLERANCING

2.62( 103)—\L / e 4.20 (.165) 1.32 (.052 PER ANSI Y14.5M, 1982.

| = 12 5:048; 2 CONTROLLING DIMENSION : INCH.
L 6.47 (255) 3 DIMENSIONS ARE SHOWN
T 610 ('240) T MILLIMETERS (INCHES).
4 T 4 CONFORMS TO JEDEC OUTLINE
15.24 (.600) ! TO-220AB.
14.84 (.584) 1.15 (045)
MIN
LEAD ASSIGNMENTS
1 j ‘3 Y 1-GATE
4 x 396 (.160) 2-COLLECTOR
3.55 (.140) 3-EMITTER
14.00 T 4-COLLECTOR
1347 ( ‘ 4.06 (.160)
3.55 (.140)
| 0.93 (.037) 0.55 (.022)
ax $X 0.69 (.027) 3X 046 (.018)
[Dlo36 (014) W[BJA W] | 2.92(.115)
- = 264(104)
2X

CONFORMS TO JEDEC OUTLINE TO-220AB
Dimensions in Millimeters and (Inches)
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IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105

IR EUROPEAN REGIONAL CENTRE: 439/445 Godstone Rd, Whyteleafe, Surrey CR3 OBL, UK Tel: ++ 44 (0)20 8645 8000
IR CANADA: 15 Lincoln Court, Brampton, Ontario L6T3Z2, Tel: (905) 453 2200

IR GERMANY: Saalburgstrasse 157, 61350 Bad Homburg Tel: ++ 49 (0) 6172 96590
IR ITALY: Via Liguria 49, 10071 Borgaro, Torino Tel: ++ 39 011 451 0111

IR JAPAN: K&H Bldg., 2F, 30-4 Nishi-lkebukuro 3-Chome, Toshima-Ku, Tokyo 171 Tel: 81 (0)3 3983 0086

IR SOUTHEAST ASIA: 1 Kim Seng Promenade, Great World City West Tower, 13-11, Singapore 237994 Tel: ++ 65 (0)838 4630
IR TAIWAN:16 FI. Suite D. 207, Sec. 2, Tun Haw South Road, Taipei, 10673 Tel: 886-(0)2 2377 9936

Data and specifications subject to change without notice. 4/00
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