International

TSR Rectifier IRGPS4067DPbF

INSULATED GATE BIPOLAR TRANSISTOR WITH
ULTRAFAST SOFT RECOVERY DIODE

Features © Vces = 600V
e Low VcE (on) Trench IGBT Technology
¢ Low Switching Losses lc(Nominal) = 120A
e 5us SCSOA
e Square RBSOA °
. 130% of The Parts Tested for Iy ® G tsc 2 518, Ty(max) = 175°C
e Positive V¢E (on) Temperature Coefficient.
e Ultra Fast Soft Recovery Co-pak Diode E VcE(on) typ. = 1.70V
o Tighter Distribution of Parameters n-channel
o Lead-Free, RoHS Compliant
Benefits C
o High Efficiency in a Wide Range of Applications
¢ Suitable for a Wide Range of Switching Frequencies due x:f:- E
to Low Vcg (on) and Low Switching Losses Noc
e Rugged Transient Performance for Increased Reliability G
e Excellent Current Sharing in Parallel Operation
e Low EMI Super-247
G C E
Gate Collector Emitter
Absolute Maximum Ratings
Parameter Max. Units

Vees Collector-to-Emitter Voltage 600 Vv
lc @ Tc =25°C Continuous Collector Current 2400
Ilc @ Tc =100°C Continuous Collector Current 160®
InomiNAL Nominal Current 120
lom Pulse Collector Current, Vge = 15V 360
Iim Clamped Inductive Load Current, Vge = 20V @ 480 A
lr @ Tc =25°C Diode Continous Forward Current 240
Ir @ Tc = 100°C Diode Continous Forward Current 160
lem Diode Maximum Forward Current @ 480
Ve Continuous Gate-to-Emitter Voltage +20 \Y,

Transient Gate-to-Emitter Voltage +30
Pp @ T =25°C Maximum Power Dissipation 750 W
Pp @ T = 100°C Maximum Power Dissipation 375
Ty Operating Junction and -55to +175
Tsra Storage Temperature Range °C

Soldering Temperature, for 10 sec. 300 (0.063 in. (1.6mm) from case)
Thermal Resistance

Parameter Min. Typ. Max. Units

Rosc (IGBT) Thermal Resistance Junction-to-Case-(each IGBT) @ - - 0.20
Rosc (Diode) Thermal Resistance Junction-to-Case-(each Diode) @ — — 0.63 °C/W
Rocs Thermal Resistance, Case-to-Sink (flat, greased surface) — 0.24 —
Roua Thermal Resistance, Junction-to-Ambient (typical socket mount) —_— —_— 40
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Electrical Characteristics @ T, = 25°C (unless otherwise specified)

Parameter Min. Typ. Max. | Units Conditions
V@r)ces Cdlectar-to-Emitter Breckabwn Voltage 600 — — Vv Ve =0V, Ic = 100pA ®
AVeryces/AT T emperature Coeff. of Breckdown Voltage — 0.27 — V/°C |V =0V, Ic = 4.0mA (25°C-175°C)
— 1.70 2.05 Ic =120A, Vge =15V, T, =25°C
VcE(n) Collector-to-Emitter Saturation Voltage — 2.15 — \Y lc =120A, Vge =15V, T, = 150°C
— 2.20 — lc =120A, Vge =15V, T, = 175°C
Vaeh) Gate Threshold Voltage 4.0 — 6.5 \ Vee = VaE, Ic =5.6mA
AV an/ATJ Threshold Voltage temp. coefficient — -17 — mV/°C |Vce = Ve, Ic = 5.6mA (25°C - 175°C)
gfe Forward Transconductance — 77 — S Vce =50V, Ic = 120A
lces Collector-to-Emitter Leakage Current — 1.0 150 YA |Vee =0V, Vce =600V
— 2.3 — mA  |Vee =0V, Vee =600V, T, = 175°C
Veu Diode Forward Voltage Drop — 2.4 3.0 \Y Ir = 120A
— 1.9 — IF=120A, T, =175°C
lces Gate-to-Emitter Leakage Current — — +400 nA | Ve = 20V
Switching Characteristics @ T,; = 25°C (unless otherwise specified)
Parameter Min. Typ. | Max.® | Units Conditions
Qq Total Gate Charge (turn-on) — 240 360 Ilc =120A
Qgqe Gate-to-Emitter Charge (turn-on) — 70 105 nC |Ve =15V
Qqc Gate-to-Collector Charge (turn-on) — 90 135 Voc = 400V
Eon Turn-On Switching Loss — 5750 7990 lc =120A, Ve =400V, Vge = 15V
E ot Turn-Off Switching Loss — 3430 4360 pd Re=4.7Q, L =66pH, T, =25°C
Erotar Total Switching Loss — 9180 12350 Energyloss es include tal & dode revers e recovery
tdcon) Turn-On delay time — 80 100 lc =120A, Ve =400V, Vee = 15V
tr Rise time — 70 125 ns Re=4.7Q, L =66pH, TJ =25°C
ta(oth) Turn-Off delay time — 190 220
t Fall time — 40 60
Eon Turn-On Switching Loss — 7740 — lc =120A, Vcc =400V, V=15V
= Turn-Off Switching Loss — 4390 — pd Re=4.7Q, L=66pH, T, = 175°C
Eiotal Total Switching Loss — 12130 — Energyloss es include tdl & dode revers e recovery
td(on) Turn-On delay time — 80 — lc =120A, Ve =400V, Vge = 15V
t, Rise time — 75 — ns Re=4.7Q, L = 66pH
taofn Turn-Off delay time — 230 — T,=175°C
1 Fall time — 55 —
Cies Input Capacitance — 7750 — pF Ve =0V
Coes Output Capacitance — 550 — Ve = 30V
Cres Reverse Transfer Capacitance — 225 — f=1.0Mhz
Ty =175°C, Ic =480A
RBSOA Reverse Bias Safe Operating Area FULL SQUARE Veoc =480V, Vp =600V
Rg =4.7Q, Ve = +20V to OV
SCSOA Short Circuit Safe Operating Area 5 — — ys Ve =400V, Vp =600V
Rg =4.7Q, Vge = +15V to OV
Erec Reverse Recovery Energy of the Diode — 500 — ud T,=175°C
tr Diode Reverse Recovery Time — 130 — ns Vee =400V, Ir = 120A
Ie Peak Reverse Recovery Current — 36 — A Vee = 15V, Rg =4.7Q, L =100pH

Notes:

@ VCC = 80% (VCES)a VGE = 20V, L= 66|JH, RG =4.7Q, tested in production ILM < 400A.

@ Pulse width limited by max. junction temperature.

® Refer to AN-1086 for guidelines for measuring V(BR)CES safely.

@ Ry is measured at T, of approximately 90°C.

® Calculated continuous current based on maximum allowable junction temperature. Package IGBT current limit is 195A. Package diode current

limit is 120A. Note that current limitations arising from heating of the device leads may occur.
® Maximum limits are based on statistical sample size characterization.
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Fig. 1 - Typical Load Current vs. Frequency
(Load Current = Igyg of fundamental)
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Fig. 2 - Maximum DC Collector Current vs. Fig. 3 - Power Dissipation vs. Case
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Fig. 4 - Forward SOA Fig. 5 - Reverse Bias SOA
Tc =25°C, T; < 175°C; Vge =15V Ty =175°C; Vgg =20V
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Fig. 6 - Typ. IGBT Output Characteristics
Ty =-40°C; tp = 80ps
350
1/
300 l/ /

250
2 200 VGE = 15V——
< VGE =12V
S 150 —WGE =10V
= VGE = 8.0V
100 —
50
0
0 2 4 6 8 10

Vce V)

Fig. 8 - Typ. IGBT Output Characteristics
T,=175°C; tp = 80pus
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Fig. 7 - Typ. IGBT Output Characteristics
T, =25°C; tp = 80us
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Fig. 9 - Typ. Diode Forward Characteristics
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Fig. 10 - Typical Vgg vs. Vge Fig. 11 - Typical Vge vs. Vge
T,=-40°C T,=25°C
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Fig. 12 - Typical Vge vs. Vge
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Fig. 14 - Typ. Energy Loss vs. I
T,=175°C; L =66pH; Vcg =400V, Rg=4.7Q; Vge =15V
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Fig. 16 - Typ. Energy Loss vs. Rg
Ty =175°C; L = 66pH; Vg = 400V, Ige = 120A; Vge = 15V
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Fig. 13 - Typ. Transfer Characteristics
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Fig. 15 - Typ. Switching Time vs. Ig
Ty =175°C; L= 66uH; Vce =400V, Rg=4.7Q; Vge = 15V
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Fig. 17 - Typ. Switching Time vs. Rg
Ty =175°C; L = 66puH; Voe = 400V, Ice = 120A; Vge = 15V
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Fig. 18 - Typ. Diode Iggr vs. I¢ Fig. 19 - Typ. Diode Igg vs. Rg
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Fig. 20 - Typ. Diode Irg vs. dig/dt Fig. 21 - Typ. Diode QRrg vs. dig/dt
Vee = 400V; Ve = 15V; I = 120A; Ty = 175°C Vee = 400V; Vge = 15V; Ty = 175°C
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Fig. 22 - Typ. Diode Egrg vs. If Fig. 23 - Vg vs. Short Circuit Time
T,=175°C Ve =400V; Te =25°C
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Fig. 24 - Typ. Capacitance vs. Vg Fig. 25 - Typical Gate Charge vs. Vgg
Vge= 0V; f = 1MHz Ice = 120A; L = 100uH
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Fig 26. Maximum Transient Thermal Impedance, Junction-to-Case (IGBT)
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Fig. 27. Maximum Transient Thermal Impedance, Junction-to-Case (DIODE)
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Fig.C.T.5 - Resistive Load Circuit Fig.C.T.6 - BVCES Filter Circuit
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Case Outline and Dimensions — Super-247

£7]0.13
A P 1 . NOTES:
e f / oo 1 1. DIMENSIONING AND TOLERANCING AS PER ASME Y14,5M—1994
2x go
| iy \ﬁ; /P\DMENSIONS b1, b3, b5, o & c3 APPLY TO BASE METAL ONLY.
4x 4-

&D\MENS\ON D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXGEED
0.127 [.005"] PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE QUTER
EXTREMES OF THE PLASTIC BODY.

4.~ ALL DIMENSIONS SHOWN IN MILLIMETERS.

r 5.~ CONTROLLING DIMENSION: MILLIMETER.
I 6,— OUTLINE CONFORMS TO JEDEC OUTLINE TO-274AA
|

°‘J“ " A 3 DIMENSIONS N
Ol Blle B | MILLIMETERS INCHES ?
/\ZX w E MIN. | MAX MN WMAX | §
T A | 450 | 550 || 177 | 217
E{E{ Al | 145 | 215 || 057 | .085
- A2 | 165 | 235 065 | 093
104 b | 145 | 160 || .054 | .063
b1 | 1.40 | 150 || .055 | 059 | 2
"-?\“‘\ﬁ b2 | 2.00 | 2.40 || .079 | .094
H//N 3 b3 | 1.95 | 2.35 || .077 | 093 | 2
!‘“““%43 b4 | 300 | 315 || 118 | 124
b5 2.95 3.35 116 132 2
oo o-c o0 A\ c | 110 | 1.30 043 | .05t
c1| 090 | 110 || .035 | 043 | 2
(61 60 [ 053] E c2 0.65 0.85 .026 .033
MAX. (DATUM A)\*H* c3 | 0.50 0.70 .020 .028 2 LEAD ASSIGNMENTS
0 D | 1980 | 2080 || 780 | 819 | 3
N T — D1 | 1550 | 16.10 || 610 | .634
A- ot (@) p2 | 070 | 1.30 || .02z8 | .05 MOSFET
- L | o D3| 075 | 1.25 || .030 | .049 1.~ GATE
E | 1510 | 16.10 || 594 | 634 | 3 2 — DRAIN
A E1 | 1330 | 13.90 || .524 | .547 3.— SOURCE
{ £2 | 225 | 270 || 089 | .109 4.— DRAN
B E3 | 1.20 | 1,70 || 047 | 067
£4 | 200 | 300 || 079 | 118
e | 545 BsC 215 BSC IGBT
L | 1380 | 1480 || 535 | 583 1 GATE
SEATING PLANE L1 1.00 1.60 .039 .063 2. — COLLECTOR
12| 385 | 425 || 152 | .167 3~ EMITTER
R | 200 | 300 || .079 | .118 4.— COLLECTOR

Super-247 (TO-274AA) Part Marking Information

EXAMPLE: THIS IS AN IRFPS37N50A WITH
ASSEMBLY LOT CODE 1789
ASSEMBLED ON WW 19, 1997
IN THE ASSEMBLY LINE "C"

PART NUMBER

INTERNATIONAL RECTIFIER
LOGO

DATE CODE
YEAR 7 = 1997

WEEK 19
LINEC

ASSEMBLY LOT CODE

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

Note: Forthe most current drawing please refer to IR website at http://www.irf.com/package/

International
TSR Rectifier

IR WORLD HEADQUARTERS: 101 N. Sepulveda Blvd., El Segundo, California 90245, USA
To contact International Rectifier, please visit http://www.irf.com/whoto-call/
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