International PD - 917868

ISR Rectitier IRG4BC10S

INSULATED GATE BIPOLAR TRANSISTOR Standard Speed IGBT
Features C

* Extremely low voltage drop; 1.1V typical at 2A

* S-Speed: Minimizes power dissipation at up to 3 Vces = 600V

KHz PWM frequency in inverter drives, up to 4

KHz in brushless DC drives, up to 2KHz in

Chopper Applications G
* Very Tight Vce(on) distribution
¢ Industry standard TO-220AB package E @Vge =15V, Ic = 2.0A

n-channel

Benefits

* Generation 4 IGBTSs offer highest efficiency
available

* |GBTs optimized for specified application conditions

e Lower conduction losses than many Power

MOSFET"s
TO-220AB
Absolute Maximum Ratings
Parameter Max. Units

VcEs Collector-to-Emitter Voltage 600 \Y
Ic @ Tc =25°C Continuous Collector Current 14

Ic @ Tc =100°C | Continuous Collector Current 8.0

lcm Pulsed Collector Current @ 18 A
ILm Clamped Inductive Load Current @ 18

VGE Gate-to-Emitter Voltage +20

EaRv Reverse Voltage Avalanche Energy ® 110 mJ
PpTc = 25°C Maximum Power Dissipation 38

Pp @ T¢c =100°C | Maximum Power Dissipation 15

Ty Operating Junction and -55 to +150 W
Tsta 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 (1.1 Nem)
Thermal Resistance
Parameter Typ. Max. Units

Rouc Junction-to-Case _— 3.3

Rocs Case-to-Sink, Flat, Greased Surface 0.5 _— °C/W
RoJa Junction-to-Ambient, typical socket mount _— 50

Wi Weight 2.0(0.07) _— g (0z2)
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IRG4BC10S TR Rectifier
Electrical Characteristics @ T; = 25°C (unless otherwise specified)
Parameter Min. |Typ. |Max. | Units Conditions
V(BR)CES Collector-to-Emitter Breakdown Voltage 600 | — — \' Vge =0V, Ic = 250uA
V(BR)ECS Emitter-to-Collector Breakdown Voltage ® | 18 — — \'% Vge=0V, Ic=1.0A
AV@rices/ATy | Temperature Coeff. of Breakdown Voltage | — [0.64 | — | V/°C| Vge =0V, Ic =1.0mA
— (158 | 1.8 Ic =8.0A Vge = 15V
VcEe(oN) Collector-to-Emitter Saturation Voltage — 205 | — Vv Ic =14A See Fig.2, 5
— 168 | — Ic=8.0A, T;=150°C
VGE(th) Gate Threshold Voltage 30 | — | 6.0 Vce = VG, lc = 250pA
AVGe(thy/ATy | Temperature Coeff. of Threshold Voltage — |-95 | — |[mV/°C| Vce = VGE, Ic =250pA
Ofe Forward Transconductance ® 37 |55 | — S Vce= 100V, Ic =8.0A
lces Zero Gate Voltage Collector Current — | = |20 pA Vae = 0V, Ve = 600V
— — 2.0 Vge =0V, Vcg = 10V, Ty = 25°C
— — | 1000 Ve =0V, Vce = 600V, Ty = 150°C
lges Gate-to-Emitter Leakage Current — | — |x100 | nA | Vge==20V

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

Parameter Min. | Typ. [Max. | Units Conditions
Qg Total Gate Charge (turn-on) — | 15 | 22 Ic = 8.0A
Qge Gate - Emitter Charge (turn-on) — | 24 |36 | nC | Vgc =400V See Fig. 8
Qqc Gate - Collector Charge (turn-on) — | 65 |98 Vge = 15V
td(on) Turn-On Delay Time — | 25 | —
ty Rise Time — | 28 | — ns Ty =25°C
td(off) Turn-Off Delay Time — | 630 | 950 Ic = 8.0A, Ve = 480V
t Fall Time — | 710 [1100 Vae = 15V, Rg = 100Q
Eon Turn-On Switching Loss — (014 | — Energy losses include "tail"
Eoff Turn-Off Switching Loss — |258 | — mdJ | See Fig. 9, 10, 14
Eis Total Switching Loss — |2.72 | 43
td(on) Turn-On Delay Time — | 24 | — Ty =150°C,
tr Rise Time — | 31 — ns Ic = 8.0A, Vg = 480V
ta(off) Turn-Off Delay Time — | 810 | — Vge = 15V, Rg = 100Q
1 Fall Time — [1300 | — Energy losses include "tail"
Eits Total Switching Loss — 394 | — mdJ | See Fig. 11, 14
Le Internal Emitter Inductance — | 75 | — nH | Measured 5mm from package
Cies Input Capacitance — 280 | — Vge = 0V
Coes Output Capacitance — | 30 | — pF | Vcc =30V See Fig. 7
Cres Reverse Transfer Capacitance — | 40 | — f =1.0MHz
Notes:
@ Repetitive rating; Vge = 20V, pulse width limited by @ Pulse width < 80ps; duty factor < 0.1%.

max. junction temperature. ( See fig. 13b )

@

(See fig. 13a)

Repetitive rating; pulse width limited by maximum

junction temperature.
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Voo = 80%(Vces), Ve = 20V, L = 10pH, Rg = 1009,

® Pulse width 5.0ps, single shot.
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IGR Rectifier IRG4BC10S
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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. 9 - Typical Switching Losses vs. Gate Fig. 10 - Typical Switching Losses vs.
Resistance Junction Temperature
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Fig. 11 - Typical Switching Losses vs. Fig. 12 - Turn-Off SOA
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IRG4BC10S

= 480V

50V L™ 4 xIc@25°C

0 -480V

* 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

Fig. 13b - Pulsed Collector
Current Test Circuit
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Fig. 14a - Switching Loss
Test Circuit

* Driver same type
as D.U.T.,VC =480V
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Fig. 14b - Switching Loss
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TO-220AB Package Outline (Dimensions are shown in millimeters (inches))

NOTES;
1.—  DIMENSIONING AND TOLERANCING AS PER ASME Y14.5 M- 1994.
A FEANE 2~ DIMENSIONS ARE SHOWN IN INCHES [MILLIMETERS]
E A i 3.~ LEAD DIMENSION AND FINISH UNGCONTROLLED IN L1.
YN w o e 4.~ DIMENSION D, D1 & E DO NOT INCLUDE MOLD FLASH, MOLD FLASH
Il T - SHALL NOT EXCEED .005" (0.127) PER SIDE. THESE DIMENSIONS ARE
Q v Ax 7;7 MEASURED AT THE CUTERMOST EXTREMES OF THE PLASTIC BODY.
t N A [ Q DIMENSION b, b3 & ci APPLY TO BASE METAL ONLY.
l | 6.~ CONTROLLING DIMENSION : INCHES.
AN { Pk 7.-  THERMAL PAD CONTOUR OPTIONAL WITHIN DIMENSIONS EH1D2 & E1
i . 8.~ DIMENSION E2 X H1 DEFINE A ZONE WHERE STAMPING
N AND SINGULATION IRREGULARITIES ARE ALLOWED.
1 AR 9.-  OUTLINE CONFDRMS TO JEDEG TO-220, EXCEPT A2 (max.) AND D2 (min.)
\ 1 WHERE DIMENSIONS ARE DERIVED FROM THE ACTUAL PACKAGE OUTLINE
B / DIMENSIONS
SyMBoL WILLIMETERS INCHES
MIN. MAX, MIN. MAX, NOTES
oo o A 356 483 140 190
& _R L A1 051 140 020 055
[ElosBRlEw A2 2.03 2.92 080 115
b 0.38 1.01 015 040
b1 038 097 015 038 5
b2 114 178 045 070
b3 114 173 045 068 5
¢ 0.36 0.61 014 024
ol 0.36 0.56 014 022 5
D 14.22 16.51 560 650 4
bl 8.38 9.02 1330 356 LEAD ASSIGNMENTS
oy 02 .68 12.88 460 507 7
£ 9.65 10.67 .380 420 47 HEXFET
al 6.86 8.89 270 350 7 Lo
£2 - 0.76 - 030 8 3 source
e 254 BSC 100 BSC
of 5.08 BSC 200 BSC 16815, CoPACK
HI 5.84 6.86 1230 270 78 1.- GATE
2.~ COLLECTOR
A L 12,70 14.73 500 580 3 eMiTIER
PG : s 5] - 6.35 - 250 3
DICDES
el o 354 408 139 161 e
7 N LA 1.— ANODE/OPEN
i U ¢ Q 254 3.42 100 135
wvas ?%X’ e

TO-220AB Part Marking Information

EXAMPLE: THIS IS AN IRF1010 Q

LOT CODE 1789 INTERNATIONAL / PART NUMBER

ASSEMBLED ON WW 19, 2000 RECTIFIER RFi010

IN THE ASSEMBLY LINE "C" LOGO \~mG19c<_\

17 & DATE CODE
Note: "P" in assembly line position ASSEMBLY / YEAR O = 2000
indicates "Lead - Free" LOT CODE WEEK 19
LINE C

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
TSR 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. 07/2007
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