International

PD-95616

IRGB4B60KD1PbF
IR Rectifier IRGS4BEOKD!
INSULATED GATE BIPOLAR TRANSISTOR WITH IRGSL4B60KD1
ULTRAFAST SOFT RECOVERY DIODE C Vere = 600V
CES =

Features
e Low VCE (on) Non Punch Through IGBT Technology. Ilc =7.6A, Tc=100°C
* 10us Short Circuit Capability.
. Squ.a.re RBSOA. N G tee > 10“3, TJ=15OOC
* Positive VCE (on) Temperature Coefficient. c
< T0-220 Is availahle in PoF as Lead-Fres n-channel || VoE@n typ- =2.1V
Benefits p @ @
* Benchmark Efficiency for Motor Control. B,
* Rugged Transient Performance. AN N % \!V! AN,
e Low EMI.
* Excellent Current Sharing in Parallel Operation. T0-220 D2Pak TO-262

IRGB4B60KD1PbF IRGS4B60KD1 IRGSL4B60KD1
Absolute Maximum Ratings

Parameter Max. Units

Vces Collector-to-Emitter Voltage 600 Vv
lc @ T =25°C |Continuous Collector Current 11
Ic @ Tc = 100°C |Continuous Collector Current 7.6 A
lom Pulse Collector Current (Ref.Fig.C.T.5) 22
lim Clamped Inductive Load current © 22
Ir @ Tc =25°C Diode Continuous Forward Current 11
Ir @ Tc = 100°C |Diode Continuous Forward Current 6.7
lem Diode Maximum Forward Current 22
Ve Gate-to-Emitter Voltage +20 \Y
Pp @ T =25°C |Maximum Power Dissipation 63 W
Pp @ T¢ = 100°C |Maximum Power Dissipation 31
T, Operating Junction and -55to +175
Tsta Storage Temperature Range °C

Storage Temperature Range, for 10 sec.

300 (0.063 in. (1.6mm) from case)

Thermal / Mechanical Characteristics

Parameter Min. Typ. Max. Units
RoJsc Junction-to-Case- IGBT _— —_— 2.4 °C/W
Royc Junction-to-Case- Diode _— —_— 6.1
Rocs Case-to-Sink, flat, greased surface — 0.50 —
Roya Junction-to-Ambient —_— —_— 62
Roua Junction-to-Ambient (PCB Mount, steady state)@ — —_— 40
Wt Weight — 1.44 — g
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IGR Rectifier
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. [Units Conditions Ret.Fig.
V(BR)cES Collector-to-Emitter Breakdown Voltage 600 — — V  |Vge =0V, Ic = 500pA
AV grices/AT, | Temperature Coeff. of Breakdown Voltageg — | 0.28 | — | V/°C|Vge =0V, Ic = 1mA (25°C-150°C)
— 2.1 25 Ilc=4.0A, Vge = 15V, T, = 25°C 5,6,7
Vee(n) Collector-to-Emitter Voltage — 25 | 28 V |lc=4.0A, Vge =15V, T, = 150°C 9,10,11
— 26 | 29 lc=4.0A, Vge = 15V, T; = 175°C
V() Gate Threshold Voltage 3.5 4.5 5.5 V' |Vce = Ve, Ic = 250pA 9,10,11
AVggny/AT, |Threshold Voltage temp. coefficient — -8.1 — |mV/°QVce = Ve, Ic = TmA (25°C-150°C) 12
gfe Forward Transconductance — 17 — S |Vce=50V, Ic = 4.0A, PW = 80us
— 1.0 | 150 Vae = 0V, Vce = 600V
lces Zero Gate Voltage Collector Current — 136 | 600 | pA |Vge =0V, Vge =600V, T, = 150°C
— 722 | 2400 Vae =0V, Vee = 600V, Ty = 175°C
Vem Diode Forward Voltage Drop — 14 2.0 V |lg=4.0A 8
— 1.3 1.8 Ir=4.0A, T, =150°C
— 1.2 1.7 lr=4.0A, T, =175°C
laes Gate-to-Emitter Leakage Current — — | 2100 nA |Vge =20V
Switching Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. |Units| Conditions Ret.Fig.
Qq Total Gate Charge (turn-on) — 12 — lc=4.0A 23
Qge Gate-to-Emitter Charge (turn-on) — 17 — nC [Vcc =400V CT1
Qqc Gate-to-Collector Charge (turn-on) — 6.5 — Vge =15V
Eon Turn-On Switching Loss — 73 80 lc =4.0A, Ve = 400V CT4
Eot Turn-Off Switching Loss — 47 53 pud |Vee =15V, Rg=100Q, L =2.5mH
Etot Total Switching Loss — 120 | 130 T,=25°C®
td(on) Turn-On delay time — 22 28 Ic =4.0A, Vg = 400V
t; Rise time — 18 23 ns [Vge =15V, Rg =100, L =2.5mH CT4
ta(ofy Turn-Off delay time — 100 | 110 T,=25°C
t Fall time — 66 80
Eon Turn-On Switching Loss — 130 | 150 lc =4.0A, Vg = 400V CT4
Eott Turn-Off Switching Loss — 83 140 | pJ |Vee =15V, Rg=100L, L = 2.5mH 13,15
Eot Total Switching Loss — 220 | 280 T,=150°C ® WF1,WF2)
ta(on) Turn-On delay time — 22 27 Ic =4.0A, Ve = 400V 14,16
tr Rise time — 18 22 ns |Vge =15V, Rg=100Q, L =2.5mH cT4
ta(offy Turn-Off delay time — 120 | 130 T,=150°C WF1
t Fall time — 79 89 WF2
Cies Input Capacitance — 190 — Vge =0V
Coes Output Capacitance — 25 — pF [Vcec =30V 22
Cres Reverse Transfer Capacitance — 6.2 — f=1.0MHz
RBSOA Reverse Bias Safe Operating Area FULL SQUARE T,=150°C, Ic = 22A, Vp = 600V 4
Vce=500V,Vge = +15V to OV,Rg = 100Q | cT2
SCSOA Short Circuit Safe Operating Area 10 — — us |Ty=150°C, Vp = 600V, Rg = 100Q CT3
Vcc=360V,Vge = +15V to OV WF4
Eec Reverse Recovery Energy of the Diode — 81 100 ud [Ty=150°C 17,18,19
ter Diode Reverse Recovery Time — 93 — ns [Vec =400V, I =4.0A, L=2.5mH 20,21
Iy Peak Reverse Recovery Current — 6.3 7.9 A |Vge =15V, Rg = 100Q CT4,WF3
Note ® to ® areonpage 16
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TO-220AB Package Outline

Dimensions are shown in millimeters (inches)

International
ISR Rectifier

_, losa(a15) 378 (.149) -B-
2.87 (113) 10.29 (.405) / 57{ 3.54 (139) 469 (185)
2,62 (.103) 4.20 (.165)
[-A-] 1.32 (.052)
—i W ™ 1.22(.048)
DI 6.47 (.255) |
] 4 6.10 (.240)
15.24 (.600) T
14.84 (584)
(584) LEAD ASSIGNMENTS
T 1'1h5,||(N045) HEXFET IGBTs, CoPACK
SRR 1- GATE 1- GATE
2- DRAIN 2- COLLECTOR
3- SOURCE 3- EMITTER
4-DRAIN 4- COLLECTOR
14.09 (.555)
13.47 (530) 4.06 (160)
3.55 (.140)
0.93 (.037) 055 (.022)
=23 —ax
1.40 (.055) 069(027) 0.46 (.018)
1.15 (.045) [¢] o036 (014) @ [B[AM] 202(115)
T T 264(.104)
[zsicon

NOTES:

2X

1 DIMENSIONING & TOLERANCING PER ANSI Y14.5M, 1982.
2 CONTROLLING DIMENSION : INCH

3 OUTLINE CONFORMS TO JEDEC OUTLINE TO-220AB.
4 HEATSINK & LEAD MEASUREMENTS DO NOT INCLUDE BURRS.

TO-220AB Part Marking Information

EXAMPLE:

THIS IS AN IRF1010

LOT CODE 1789
ASSEMBLED ON WW 19, 1997
INTHE ASSEMBLY LINE "C"

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