International

IRG4I1BC30FD TSR Rectifier
Electrical Characteristics @ T ; = 25°C (unless otherwise specified)
Parameter Min. | Typ. |Max. | Units Conditions
V(BR)CES Collector-to-Emitter Breakdown Voltage® | 600 [ — | — \Y Vge =0V, Ic = 250pA
AV@er)ces/AT| Temperature Coeff. of Breakdown Voltage [ — | 0.69 V/°C | Vge =0V, Ic = 1.0mA
VcE(on) Collector-to-Emitter Saturation Voltage | — [ 1.59| 1.8 Ilc =17A Ve = 15V
— 199 — | V Ic =31A See Fig. 2,5
— 170 [ — lc = 17A, T; = 150°C
VGE(th) Gate Threshold Voltage 30| — | 6.0 Vce = VGE, Ic = 250pA
AVGe@n)/AT;| Temperature Coeff. of Threshold Voltagg — | -11 | — |mV/°C| Vcg = Vgg, Ic = 250pA
Ofe Forward Transconductance ® 6.1 | 10 | — S Vce =100V, Ic = 17A
Ices Zero Gate Voltage Collector Current — | — | 250 | pA | Vee =0V, Vce =600V
— | — [2500 Vee = 0V, Ve = 600V, Ty = 150°C
VEMm Diode Forward Voltage Drop — | 14 | 1.7 \Y Ic =12A See Fig. 13
— 13|16 Ic = 12A, T; = 150°C
Ices Gate-to-Emitter Leakage Current —— | — |£100| nA | Vge =20V
Switching Characteristics @ T j = 25°C (unless otherwise specified)
Parameter Min. | Typ. [ Max.| Units Conditions
Qg Total Gate Charge (turn-on) — | 51 [ 77 Ic = 17A
Qge Gate - Emitter Charge (turn-on) — | 79| 12 nC | Vcc =400V See Fig. 8
Qqc Gate - Collector Charge (turn-on) — 19 28 Ve = 15V
taon) Turn-On Delay Time — 42 | — T;=25°C
tr Rise Time — 26 | — ns | Ig=17A, Vcc = 480V
ta(of Turn-Off Delay Time —— ] 230 | 350 Ve =15V, Rg = 23Q
t Fall Time —— | 160 | 230 Energy losses include "tail" and
Eon Turn-On Switching Loss — 1063 — diode reverse recovery.
Eof Turn-Off Switching Loss — [ 139 — [ mJ | SeeFig.9, 10, 11, 18
Es Total Switching Loss —12.02| 3.9
taon) Turn-On Delay Time — 42 | — T;=150°C, See Fig. 9, 10, 11, 18
tr Rise Time — 27 | — ns | Ig=17A, Vcc = 480V
ta(of Turn-Off Delay Time — | 310 | — Ve =15V, Rg = 23Q
tf Fall Time — | 310 — Energy losses include "tail" and
Es Total Switching Loss —— | 3.2 | — | mJ| diode reverse recovery.
Le Internal Emitter Inductance — | 75| — | nH | Measured 5mm from package
Cies Input Capacitance — 1100 — Ve =0V
Coes Output Capacitance — | 74 | — pF | Vcc =30V See Fig. 7
Cres Reverse Transfer Capacitance — 14 | — f = 1.0MHz
trr Diode Reverse Recovery Time — | 42 60 ns | T;=25°C See Fig.
— | 80 | 120 T;=125°C 14 IF=12A
lee Diode Peak Reverse Recovery Currenf — | 3.5 6.0 A T;=25°C See Fig.
— ] 56| 10 T;=125°C 15 Vg = 200V
Qrr Diode Reverse Recovery Charge —— ] 80 | 180 nC | T;=25°C See Fig.
—— | 220 | 600 T;=125°C 16 di/dt 200A/us
direcym/dt Diode Peak Rate of Fall of Recovery — | 180 — [ A/lpus| T;=25°C See Fig.
During tp — 120 | — Ty;=125°C 17
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Fig. 1 - Typical Load Current vs. Frequency
(Load Current = Igrys of fundamental)
1000 1000
< <
= =
o o
5 5
T; = 25°C - o
© oo 2 — © 100 —
2 7~ 2
= // =
& 7 Ti=150°C E Ty = 150°C |
S /7 = P
2 = 7 1
2 / S /1= 25°¢
8 10 v 2 8 10 -
= B = &vi
o Ve A o 7/
O ,/II O y 4
© I/ o /
/ Ve = 15V / Ve =50V
. 20us PULSE WIDTH . 5us PULSE WIDTH
1 10 5 6 7 8 9 10 11 12 13
Ve » Collector-to-Emitter Voltage (V) V. Gate-to-Emitter Voltage (V)
Fig. 2 - Typical Output Characteristics Fig. 3 - Typical Transfer Characteristics
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Fig. 4 - Maximum Collector Current vs. Case Fig. 5 - Typical Collector-to-Emitter Voltage
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Fig. 6 - Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig. 11 - Typical Switching Losses vs.
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TIGR Rectifier
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Fig. 16 - Typical Stored Charge vs. dig/dt
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Notes:

International
TIGR Rectifier

® Repetitive rating: Vgg=20V; pulse width limited by maximum junction temperature (figure 20)
@Vcc=80%(VcEs), Voe=20V, L=10pH, Rg = 23Q (figure 19)
Q@ Pulse width < 80ps; duty factor < 0.1%.
@ Pulse width 5.0us, single shot.

® t=60s, f=60Hz
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WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, Tel: (310) 322 3331
IR GREAT BRITAIN: Hurst Green, Oxted, Surrey RH8 9BB, UK Tel: ++ 44 1883 732020

IR CANADA: 15 Lincoln Court, Brampton, Ontario L6T3Z2, Tel: (905) 453 2200
IR GERMANY: Saalburgstrasse 157, 61350 Bad Homburg Tel: ++ 49 6172 96590
IR ITALY: Via Liguria 49, 10071 Borgaro, Torino Tel: ++ 39 11 451 0111

IR FAR EAST: K&H Bldg., 2F, 30-4 Nishi-lkebukuro 3-Chome, Toshima-Ku, Tokyo Japan 171 Tel: 81 3 3983 0086
IR SOUTHEAST ASIA: 1 Kim Seng Promenade, Great World City West Tower, 13-11, Singapore 237994 Tel: ++ 65 838 4630

IR TAIWAN: 16 FI. Suite D. 207, Sec. 2, Tun Haw South Road, Taipei, 10673, Taiwan Tel: 886-2-2377-9936
Data and specifications subject to change without notice. 3/99
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Note: For the most current drawings please refer to the IR website at:
http://www.irf.com/package/
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