International
TR Rectifier

IRG7I1C23FDPbF

INSULATED GATE BIPOLAR TRANSISTOR WITH
ULTRAFAST SOFT RECOVERY DIODE

Vces = 600V
CES c
Ilc =9.0A, Tc=100°C
tSC > 3“3, T]max = 15000 {":;’\\
E
VGE(on) typ. = 1.60V @ I = 18A G \"*c
G
E
TO-220AB
o n-channel Full-Pak
Applications
¢ AirConditioner Compressor
o Refrigerator G C E
e Vacuum Cleaner Gate Collector Emitter
e LowFrequencyInverter
Features —> Benefits

Low VCE(on)

High efficienct motor drive application

Zero Vceon) temperature coefficient

Efficiency stable over temperature

Ultra Fast Soft Recovery Co-pak Diode

Optimized trade-off between low losses and EMI performance

Square RBSOA and 100% Clamp IL Tested

Rugged hard switching operation

3us Short Circuit Capability

Enables short circuit protection scheme

Fully isolated Fullpak package

Easy heatsink assembly

Lead-Free, RoHS Compliant

Environmentally friendlier

Base part number Package Type Standard Pack - Orderable part number
Form Quantity
IRG7IC23FDPbF TO-220 FullPak Tube 50 IRG7IC23FDPbF
Absolute Maximum Ratings
Parameter Max. Units
Vies Collector-to-Emitter Voltage 600 \Y
l. @ T, =25°C Continuous Collector Current 18
I, @ T, =100°C Continuous Collector Current 9.0
lom Pulse Collector Current, Ve = 15V 72
Ty Clamped Inductive Load Current, Ve = 20V © 72 A
I @ T, =25°C Diode Continous Forward Current 18
l. @ T, =100°C Diode Continous Forward Current 9.0
™ Diode Maximum Forward Current @ 72
Ve Gate-to-Emitter Voltage +30
P, @ T.=25°C Maximum Power Dissipation 37 w
P, @ T, =100°C Maximum Power Dissipation 15
T, Operating Junction and -55 to +150
Toro 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 Ibf-in (1.1 N-m)
Thermal Resistance
Parameter Min. Typ. Max. Units
Ry, (IGBT) Thermal Resistance Junction-to-Case-(each IGBT) @ — S 3.4 °C/W
Ry, (Diode) Thermal Resistance Junction-to-Case-(each Diode) ® — f— 4.1
Reos Thermal Resistance, Case-to-Sink (flat, greased surface) — 0.50 —
Thermal Resistance, Junction-to-Ambient (typical socket mount) — 65 —
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Electrical Characteristics @ T, = 25°C (unless otherwise specified)

Parameter Min. Typ. Max. Units Conditions
Verjces Collector-to-Emitter Breakdown Voltage 600 — — \Y Vge =0V, Ic = 500pA
AVeryces/AT Temperature Coeff. of Breakdown Voltage — 0.61 — V/°C  |Vee =0V, I =2.0mA (25°C-150°C)
— 1.40 — Ic =9.0A, Vge =15V, Ty =25°C @
Vce(on) Collector-to-Emitter Saturation Voltage — 1.60 185 Vv lo=18A, Vee =15V, T, =25C ®
— 1.20 — Ic =9.0A, Ve =15V, T, =150°C @
— 1.60 — Ic =18A, Vee = 15V, T, =150°C @
Ve Gate Threshold Voltage 4.5 — 7.0 ) Vce = Ve, Ic = 750pA
AV /AT J Threshold Voltage temp. coefficient — -15 — mV/°C | Vce = Vae, Ic = 700pA (25°C - 150°C)
gfe Forward Transconductance — 18 — S Vce =50V, Ic = 18A, PW =20ps
lces Collector-to-Emitter Leakage Current — 1.0 25 pA Vee =0V, Ve = 600V
— 0.78 — mA Ve = 0V, Vce =600V, T, = 150°C
Veu Diode Forward Voltage Drop — 1.40 1.80 \Y Ir=18A
— 1.32 — Ilr=18A, T, = 150°C
lees Gate-to-Emitter Leakage Current — — +100 nA Vee = 30V
Switching Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. Typ. Max.® | Units Conditions
Qq Total Gate Charge (turn-on) — 70 105 lc=18A
Qe Gate-to-Emitter Charge (turn-on) — 15 23 nC Vae = 15V
Qqc Gate-to-Collector Charge (turn-on) — 32 48 Ve = 400V
Eon Turn-On Switching Loss — 671 897
Eoft Turn-Off Switching Loss — 881 1114 [N}
Eotal Total Switching Loss — 1552 2011 lc =18A, Ve =400V, Vge = 15V
td(on) Turn-On delay time — 77 96 Re=47Q, L =355puH, T, =25°C
tr Rise time o 49 67 ns Energyloss es include tail & dode revers e recovery
t4(oth) Turn-Off delay time — 336 375
t Fall time — 147 168
Eon Turn-On Switching Loss — 883 —
Eoff Turn-Off Switching Loss — 1383 — pd
Etotal Total Switching Loss — 2266 — lc =18A, Vo = 400V, Vae=15V
tdion) Turn-On delay time — 70 — Re=47Q, L=355uH, T, =150°C
t Rise time — 50 — ns Energyloss es include tail & diode revers e recovery
td(oth) Turn-Off delay time — 375 —
t Fall time — 304 —
Cies Input Capacitance — 1790 — pF Vee = 0V
Coes Output Capacitance — 60 — Ve = 30V
Cres Reverse Transfer Capacitance — 40 — f=1.0Mhz
T,=150°C, Ic =72A
RBSOA Reverse Bias Safe Operating Area FULL SQUARE Vce =480V, Vp = 600V
Rg = 47Q, Vae = +20V to OV
SCSOA Short Circuit Safe Operating Area 3 . . us Vee = 15V, Ve =400V, Vp £ 600V
Rg = 47Q, Rshunt = 15mQ, T = 100°C
Erec Reverse Recovery Energy of the Diode — 130 — I8 T,=150°C
tr Diode Reverse Recovery Time — 98 — ns Voec =400V, IF=18A
I Peak Reverse Recovery Current — 18 — A Vee = 15V, Rg =47Q, L = 400pH
Notes:

@ VCC = 80% (VCES)a VGE = 20V, L= 355|JH, RG =47Q.
@ Pulse width limited by max. junction temperature.
® Ryis measured at T, of approximately 90°C.

@ Maximum limits are based on statistical sample size characterization.
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Fig. 1 - Typical Load Current vs. Frequency
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Fig. 4 - Forward SOA
Tc =25°C, Ty < 150°C, Vge =15V

Fig. 5 - Reverse Bias SOA
T, =150°C, Vg =20V
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Fig. 6 - Typ. IGBT Output Characteristics Fig. 7 - Typ. IGBT Output Characteristics
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Fig. 8 - Typ. IGBT Output Characteristics Fig. 9 - Typ. Diode Forward Characteristics
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Fig. 10 - Typical Vge vs. Vge Fig. 11 - Typical Vcg vs. Vge
T,=-40°C T,=25°C
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Fig. 12 - Typical Vge vs. Vge Fig. 13 - Typ. Transfer Characteristics
T,=150°C Vce = 50V; tp = 20us
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Fig. 14 - Typ. Energy Loss vs. I T; = 150°C Fig. 15 - Typ. Switching Time vs. Ic T; = 150°C
L = 355uH; Vg = 400V, Rg = 47Q; Vge = 15V L = 355uH; Vg = 400V, Rg = 47Q; Ve = 15V
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Fig. 16 - Typ. Energy Loss vs. Rg T;=150°C Fig. 17 - Typ. Switching Time vs. Rg T;=150°C
L = 355uH; Vg = 400V, Icg = 18A; Vge = 15V L = 355puH; Vcg = 400V, Icg = 18A; Vge = 15V
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Fig. 18 - Typ. Diode Igg vs. I¢ Fig. 19 - Typ. Diode Igg vs. Rg
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Fig. 20 - Typ. Diode IrR vs. dig/dt Fig. 21 - Typ. Diode QRrg vs. dig/dt
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Fig.C.T.5 - Resistive Load Circuit
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Fig. WF1 - Typ. Turn-off Loss Waveform
@ T, =150°C using Fig. CT.4
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Fig. WF3 - Typ. Diode Recovery Waveform
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TO-220AB Full-Pak Package Outline

Dimensions are shown in millimeters (inches)

u—— N
~ A Y DIMENSIONS N
A M 0
T B MILLIMETERS INCHES T
0 E
L] MING | MAX. || MIN.  MAX. | s NoTES:
771 1.0 DIMENSIONING AND TOLERANCING AS PER ASME Y145 M- 1994,
A 457 4.83 180 190 20 DIMENSIONS ARE SHOWN IN MILLMETERS [INCHES]
21 A 2.57 2.83 101 A Ag LEAD DIMENSION AND FINISH UNCONTROLLED IN L1,
AD < . A2 251 293 .099 M5 & DIMENSION D & E DO NOT INCLUDE MOLD FLASH. NOLD FLASH SHALL NOT EXCEED
005" (0.127) PER SDE. THESE DMENSIONS ARE NEASURED AT THE QUTER NOST
L LA b 061 094 024 037 EXTREVES OF THE PLASTIC BODY.
J * b1 0.61 0.88 024 035 5 ﬁ DIMENSION b1, b3, b5 & ci APPLY TO BASE NETAL ONLY.
A b2 | 076 | 127 |} .050 | .050 STEP OPTIONAL ON PLASTIC BODY DEFINED BY DIENSIONS u & v
b3 | 076 | 1.22 030 | .048 5 7.0 CONTROLLING DIMENSION + INCHES
UN b4 1.02 1.52 .040 .060
concAve b5 | 1.02 1.47 .040 058 5
c 0.33 0.63 013 025 LEAD ASSIGNMENTS
ol ¢l | 033 | 058 || 013 | 023 | 5 WD
D 8.66 9.80 .34 586 4 1.~ GATE
N At dl | 15.80 | 16.13 622 635 2- DRAN
d2 | 13.97 | 1422 || 550 | .560 - SOURCE
d3 | 12,30 12,93 484 509
E 963 1075 379 423 4
e 254 BSC 100 BSC B Ts. CoPACK
L [ 1320 [ 1372 || 520 | 540 - oAt
e L] 337 | 367 || A2 | 145 | 3 2- COLECTR
() BECIOR n | 605 | 660 238 | .260 3- EMTIER
[ o oP | 305 | 345 | 420 | 136
®AAD u | 240 | 250 || 094 | 098 | 6
C) v 0.40 0.50 016 .020 6
p N o1 - 45° - 45°
BASE METAL - b1, b3 & b5
biD T
i NN
(c) ?&\é clA
| { ﬁ \ Do
A
8P PLATING (b, b2 & b4
t SECTION B-B, C-C & D-D
VIEW A-A
TO-220AB Full-Pak Part Marking Information
EXAMPLE: THIS IS AN IRFI840G
WITH ASSEMBLY < > PART NUMBER
LOT CODE 3432 INTERNATIONAL
ASSEMBLED ON WW 24, 2001 RECTIFIER — IRFI840G “
IN THE ASSEMBLY LINE "K" LOGO IR 124K \
/, s % DATE CODE
Note: P in assembly line position LOT CODE WEEK 24
indicates "Lead-Free" LINE K

TO-220AB Full-Pak package is not recommended for Surface Mount Application.

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
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Qualification Information’

Qualification Level

Industrial
(per JEDEC JESDA47F guidelines )"

Comments: This part number(s) passed Industrial qualification.

IR’s Consumer qualification level is granted by extension of the
higher Industrial level.

Moisture Sensitivity Level

TO220 Fullpak | Not Applicable

RoHS Compliant

Yes

T Qualification standards can be found at International Rectifier's web site: http://www.irf.com/product-info/reliability

11 Applicable version of JEDEC standard at the time of product release.

Data and specifications subject to change without notice.

International
TR Rectifier

IR WORLD HEADQUARTERS: 101 N. Sepulveda Blvd., El Segundo, California 90245, USA Tel: (310) 252-7105

TAC Fax: (310) 252-7903

Visit us at www.irf.com for sales contact information.
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