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International
TIaR Rectifier IRG4PSC71UPbF

INSULATED GATE BIPOLAR TRANSISTOR UltraFast Speed IGBT

Features C

= UltraFast switching speed optimized for operating
frequencies 8 to 40kHz in hard switching, 200kHz VcEs = 600V
in resonant mode soft switching

* Generation 4 IGBT design provides tighter

e ; 9 e VcEon) typ. = 1.67V
parameter distribution and higher efficiency
(m_lmmum sw_ltchlng and conduction losses) than c @Vae = 15V, lc = 60A
prior generations
» Industry-benchmark Super-247 package with n-channel

higher power handling capability compared to
same footprint TO-247

* Creepage distance increased to 5.35mm

* Lead-Free

Benefits

* Generation 4 |IGBT's offer highest efficiencies
available

* Maximum power density, twice the power
handling of the TO-247, less space than TO-264

* IGBTs optimized for specific application conditions

+ Cost and space saving in designs that require SUPER - 247
multiple, paralleled IGBTs

Absolute Maximum Ratings

Parameter Max. Units
Viees Collector-to-Emitter Breakdown Voltage 600 vV
lc @ Tc=25°C Continuous Collector Current 85®
lc @ Tc=100°C | Continuous Collector Current 60 A
lewm Pulsed Collector Current @ 200
I Clamped Inductive Load Current @ 200
VoE Gate-to-Emitter Voltage + 20 vV
Espy Reverse Voltage Avalanche Energy @ 180 mJ
Po@ To=25°C | Maximum Power Dissipation 350 W
Po@ Tc=100°C| Maximum Power Dissipation 140
T, Operating Junction and -55 to+ 150
Tero Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (0.063 in. (1.6mm from case )
Thermal Resistance\ Mechanical
Parameter Min. Typ. Max. | Units
RaJc Junction-to-Case —_ —_ 0.36
Racs Case-to-Sink, flat, greased surface -— 0.24 —_ ST
Raa Junction-to-Ambient, typical socket mount -— -— 38
Recommended Clip Force 20.0(2.0) — — N (kgf)
Weight e 6 (0.21) e g (0z)
8% o www.irf.com 1
VG ;9 - 09/20/04


http://www.dzsc.com/icstock/190/IRG4PSC71UPBF.html
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

IRG4PSC71UPbF

Infernational

TR Rectifier
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. |Typ. [Max. | Units Conditions
V{BricES Collector-to-Emitter Breakdown Voltage 600 | — |— | V | Vee=0V, Ic=250pA
VierECS Emitterto-Collector Breakdown Voltage @ | 18 |—-— | — V| Vee=0V, Ic=10A
AViricesfAT) | Temperature Coeff. of Breakdown Voltage | —— | 0.45 | — | VPC | Vee =0V, Ic=58.0mA
— |167 | 2.0 I~ = 60A Ve =15V
Veeon Collector-to-Emitter Saturation Vdtage — 195 | — v lc = 100A SeeFig.2, 5
— 171 | — l-=60A,T,=150°C
VGE(h) Gate Threshold Voltage 30 |[-—— | B0 Ve =Vee, I =250pA
AVeghyAT) | Temperature Coeff. of Threshold Voltage |—-— | -10 | — |MVFC| Vg =Vee, lc=1.0mA
O Forward Transconductance ® 47 70 | — S Ve =50V, |- = 60A
lees Zero Gate Voltage Collector Current — |—— | 500 HA Ve =0V, Voe =600V
— |— | 20 Ve =0V Ve =10V, T )= 25°C
— |=— | 5.0 | mA | V=0V, V=600V, T,=150°C
lees Gate-to-Emitter Leakage Current —— | =— |£100 | nA | Ve =120V

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

Parameter Min. | Typ. [Max. | Units Conditions
Qq Total Gate Charge (turn-on) — | 340 |520 I = 60A
Qe Gate - Emitter Charge (turn-on) -—— | 44 | 66 nC | Voo = 400V See Fig. 8
Qge Gate - Collector Charge (turn-on) —— | 160 | 240 Ve =15V
taton Turn-On Delay Time — | 34 |—
tr Rise Time — | 50 |— ns Ty=25°C
tatofm Turn-Off Delay Time -— | 56 | 84 lc =60A, Voo = 480V
te Fall Time —— | 86 |130 Vee =15V, Re =5.00
Eun Turn-On Switching Loss — 042 | — Energy losses include "tail"
Eort Turn-Off Switching Loss — [1.99 |— | mJ | SeeFig. 10, 11,13, 14
=S Total Switching Loss — 241 |32
tarany Turn-On Delay Time — | 30 |— Ta=150°C,
tr Rise Time — | 49 |— ns lc =60A, Ve = 480V
taeom Turn-Off Delay Time -— 129 |— Vee =15V, Rs =5.00Q
te Fall Time — | 175 |— Energy losses include "tail"
Ets Total Switching Loss — | 45 |— | mJ | See Fig. 13,14
Le Internal Emitter Inductance —— | 13 |— | nH | Measured 5mm from package
Cies Input Capacitance — | 7500 | — Ve =0V
Coes QOutput Capacitance — | 720 |— | pF | Voo =30V See Fig. 7
Cros Reverse Transfer Capacitance —_— | 93 |— f =1.0MHz
Notes:
O Repetitive rating; Vo = 20V, pulse width limited by

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

@

VCC = 80%(VCES)‘ VGE = 20\/‘ L= 10|JH, RG = 509,

(See fig. 13a)

Repetitive rating; pulse width limited by maximum

junction temperature.

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

® Pulse width 5.0us, single shot.

® Current limited by the package, (Die current = 100A)
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Fig. 1 - Typical Load Current vs. Frequency
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14000 VoE =0V, f=1MHz
Cies =Cge * Cge, Cee SHORTED
12000 Cres = Cgc
N Coes = Cee * Cge

[~ 10000 lc !
O .
d iesy
[15] \ oy
O goap )
E \ —
g N
2 6000 <
8 C
(_j \ oes

4000 < Siet

.
2000 \Cres* A
B \
0
1 10 100

V. Collector-to-Emitter Voltage (V)

Fig. 7 - Typical Capacitance vs.

Collector-to-Emitter Voltage
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Fig. 9 - Typical Switching Losses vs. Gate
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Fig. 8 - Typical Gate Charge vs.
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R, = 480V
L= 2% 1c@25°C

International
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50V

Fig. 13b - Pulsed Collector
Current Test Circuit

®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
Fig. 14a - Switching Loss
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Case Outline and Dimensions — Super-247
5.3 [209]
4.7 [.185]
k%ﬂ [.624] L 2.6 [.102]
15.1 [.594] 22 [.087]
o g 30 [118]
2.0 [.079] | 25 [098]
1 1.5 [.059]
4
20.8 [.829]
19.8 [.779]
#1.60 [.063]
MAXIMUM oy 12 [.047]
0.8 [031]
] 7 L Uon I
I T / - i n 4{
7 Lo I + ]
137 [639] I SECTION E—E E | e
| P
| Lsx 1.2 [.047] L 2.6 [.102]
2><‘ 5.45 [.214] @‘0.25 [.owo]@‘a‘ A@‘ 08 [031] - 235 Log]
1.2 [.047]
NOTES: LEAD ASSIGNMENTS
1. DIMENSIONS & TOLERANCING PER ASME Y14.5M—1994 _MOSFET. 1687
2. CONTROLLING DIMENSION: MILLIMETER 1 — GATE 1 — GATE
3. DIMENSIONS ARE SHOWN IN MILLIMETRES [INCHES] § B ZEG‘SCE ; - Ea#&‘gw
4 — DRAN 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
indicates "Lead-Free"

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. 09/04
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