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IR Rectifier IRG4BC30K

PRELIMINARY o
Short Circuit Rated
INSULATED GATE BIPOLAR TRANSISTOR UltraFast IGBT
Features c
« High short circuit rating optimized for motor control, _
tsc =10us, @360V Ve (start), T;=125°C, Vces = 600V
Vge =15V
¢ Combines low conduction losses with high VCE(on) typ. = 221V
switching speed G
« Latest generation design provides tighter parameter _ _
distribution and higher efficiency than previous E @Vee =15V, lc = 16A
generations n-channel
Benefits

* As a Freewheeling Diode we recommend our
HEXFRED™ ultrafast, ultrasoft recovery diodes for
minimum EMI / Noise and switching losses in the
Diode and IGBT

« Latest generation 4 IGBT's offer highest power
density motor controls possible

* This part replaces the IRGBC30K and IRGBC30M
devices

Absolute Maximum Ratings

Parameter Max. Units

Vces Collector-to-Emitter Voltage 600 \%
Ic @ Tc =25°C Continuous Collector Current 28

Ilc @ Tc =100°C | Continuous Collector Current 16 A
lcm Pulsed Collector Current ©® 58

ILm Clamped Inductive Load Current @ 58

tsc Short Circuit Withstand Time 10 us
VeE Gate-to-Emitter Voltage +20 \%
Earv Reverse Voltage Avalanche Energy ® 260 mJ
Ppb @ Tc=25°C Maximum Power Dissipation 100 w
Pp @ Tc=100°C | Maximum Power Dissipation 42

T, Operating Junction and -55 to +150

TsTtG Storage Temperature Range °C

Soldering Temperature, for 10 sec. 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

Reic Junction-to-Case — 1.2

Recs Case-to-Sink, Flat, Greased Surface 0.5 — °CW
Reia Junction-to-Ambient, typical socket mount — 80

Wt Weight 1.44 —_— g
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IRG4BC30K IR Rectifier
Electrical Characteristics @ T ; = 25°C (unless otherwise specified)
Parameter Min. |Typ. |[Max. |Units Conditions
V(BR)CES Collector-to-Emitter Breakdown Voltage 600 | — | — V | Vge=0V, Ic = 250pA
V(BR)ECS Emitter-to-Collector Breakdown Voltage ® | 18 | — | — V | Vee=0V, Ic =1.0A
AV@r)ces/AT; | Temperature Coeff. of Breakdown Voltage| — |0.54 | — | V/°C| Vge=0V, Ic =1.0mA
— 221 | — Ic = 14A
VcE(©N) Collector-to-Emitter Saturation Voltage — |22l 27 \% lc = 16A Vee = J_'SV
— 288 | — lc =28A See Fig.2, 5
— 236 | — lc=16A,T;=150°C
VGE(th) Gate Threshold Voltage 30 | — | 6.0 Vce = Ve Ic = 250pA
AVGEg(thy/ATy | Temperature Coeff. of Threshold Voltage | — | -12 | — |mV/°C| Vce = VGE, Ic = 250pA
Ofe Forward Transconductance ® 54 [ 81 | — S Vce = 100V, Ic = 16A
— | — | 250 Ve = 0V, Vce = 600V
lces Zero Gate Voltage Collector Current — | — | 20 HA | Vee=0V, Vce =10V, Ty =25°C
— | — |1100 Ve =0V, Vce = 600V, Ty = 150°C
leES Gate-to-Emitter Leakage Current — | — |£100 | nA | Ve =+20V

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

Parameter Min. |Typ. Max.| Units Conditions
Qg Total Gate Charge (turn-on) — | 67 [100 Ic = 16A
Qge Gate - Emitter Charge (turn-on) — | 11 | 16 nC | Vcc = 400V See Fig.8
Qqge Gate - Collector Charge (turn-on) — | 25 | 37 Ve = 15V
td(on) Turn-On Delay Time — | 26 | —
tr Rise Time — | 28 | — ns T;=25°C
ta(off) Turn-Off Delay Time — | 130 | 200 Ic = 16A, Vcc = 480V
tf Fall Time — | 120 | 170 Vee =15V, Rg = 23Q
Emn Turn-On Switching Loss — (0.36 | — Energy losses include "tail"
Eq Turn-Off Switching Loss — 1051 | — mJ | See Fig. 9,10,14
Es Total Switching Loss — (0.87 | 1.3
tsc Short Circuit Withstand Time 10 | — | — us | Vec =400V, Ty =125°C

Vee = 15V, Rg = 23Q , Vcpk < 500V

td(on) Turn-On Delay Time — | 25 | — T3=150°C,
tr Rise Time — |29 | — Ic = 16A, Ve = 480V
ta(off) Turn-Off Delay Time — (190 [ — | ™| Vge =15V, Rg =23Q
tf FallTime — 190 | — Energy losses include "tail"
Es Total Switching Loss — [ 12 | — mJ | See Fig. 11,14
Eon Turn-On Switching Loss — 10.26 | — T3 =25°C, Vge =15V, Rg=23Q
Eoit Turn-Off Switching Loss — |0.36 | — Ic = 14A, Vcc = 480V
Eg Total Switching Loss — [0.62 | — Energy losses include "tail"
Le Internal Emitter Inductance — |75 | — nH | Measured 5mm from package
Cies Input Capacitance — 1920 | — Vee = OV
Coes Output Capacitance — | 110 | — pF | Vcc = 30V See Fig. 7
Cres Reverse Transfer Capacitance — | 27 | — f =1.0MHz

Details of note ® through ® are on the last page
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TR Rectifier IRG4BC30K

35 —r—r—r- T s s s
Eorbath® Triangular wave: e
Duty cycle: 50%
30 T) = 125°C B M
\ Tsink =90°C
— Gate drive as specified
< 25 Power Dissipation = 21W [ J’\ Clamp voltage: [
- \ \] 80% of rated
— \
c Ny =
qt" 20 T square wave: N
8 60% of rated \
- 15 | =X voltage L] B T
3 J'\ "—u-&..__. N
@] b 1
S N SO \
10 B
UL ~re] \\
K wd TN
s = Ideal diodes vl ™
"':v. .‘
0 I 1
0.1 1 10 100
f, Frequency (kHz)
Fig. 1 - Typical Load Current vs. Frequency
(Load Current = Igps of fundamental)
100 T T 100 T
i i !
T_]= 25°C ’,'4— /;
— /, —~
< 77 11,=150°C < P
3 / g = 150!3/
3 10 o o 7
— 77 —_ V4
3] 7 ] [J] / 1/
k=S /7 E /
S / ] £ /
g /7 7 /7
g / / 2 / / Ty=25°C
2 + S =
[8] v 4 y 4 y i
£ A E HH
[e] 7 o 7 1
° ° 1=
O o f /
- Vee =15V - Vce =50V
o1 20ps PULSE WIDTH o1 / 5us PULSE WIDTH
1 10 s 10 15
Vg, Collector-to-Emitter Voltage (V) VgE, Gate-to-Emitter Voltage (V)

Fig. 2 - Typical Output Characteristics Fig. 3 - Typical Transfer Characteristics
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IRG4BC30K TIoR Rectifier
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ToR Rectifier IRG4BC30K
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IRG4BC30K TIoR Rectifier
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R = 480V
4 Xlc@25°C
50V] 0-480v| ¢
= =z —L_ 480uF
A T s6ob

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

* Note: Due to the 50V power supply, pulse width and inductor

will incr ease to obtain rated Id.
Fig. 13a - Clamped Inductive Fig. 13b - Pulsed Collector
Load Test Circuit Current Test Circuit

Fig. 14a - Switching Loss
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IRG4BC30K

Notes:

® Repetitive rating; Vge = 20V, pulse width limited by
max. junction temperature. ( See fig. 13b)

@ VCC = 80%(VCES)1 VGE = 20V, L= lOHH, RG = ZSQ,
(See fig. 13a)

® Repetitive rating; pulse width limited by maximum
junction temperature.

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

® Pulse width 5.0ys, single shot.

Case Outline and Dimensions — TO-220AB

10.54 (.415) 78 (.14 B - NOTES:
2.87 (113) _ T 11029 (.405) [~ 52'3'52 E'BS; 4.69 (.185) 1 DIMENSIONS & TOLERANCING
2.62 (~103)_J /_ " 4.20 (.165) 1.32 (.052 PER ANSI Y14.5M, 1982,
| g *1:22%:0453; 2 CONTROLLING DIMENSION : INCH.
6.47 (255) 3 DIMENSIONS ARE SHOWN
7|__ 6'10 ('240) T MILLIMETERS (INCHES).
4 T 4 CONFORMS TO JEDEC OUTLINE

15.24 (.600) ) 10-220AB.
14.84 (.584)

1.15 (.045)

MIN
LEAD ASSIGNMENTS
1] 3 1-GATE
3.96 (.160) 2-COLLECTOR
3X3|55(140) 3- EMITTER
4-COLLECTOR

14.09 (.555) t
13.47 (.530) 4.06 (.160)

355 (.140)

M ., 0.93(037) N 0.55 (.022)
3 X —
3y 140(.055) || | 0.69 (.027 = $X 046 (018)
1.15 (.045) [o.36 (014) @[B[r W] 2,92 (115)
~ 2.64(.108)
2X
CONFORMS TO JEDEC OUTLINE TO-220AB
Dimensions in Millimeters and (Inches)

IR Rectifier
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