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SMPS MOSFET

PD-91898

IRFPC50A

HEXFET® Power MOSFET

Applications
. pgwitch Mode Power Supply ( SMPS) Vbss Rds(on) max Ip
e Uninterruptable Power Supply 600V 0.58Q 11A
e High speed power switching
Benefits
e Low Gate Charge Qg results in Simple
Drive Requirement
e Improved Gate, Avalanche and dynamic
dv/dt Ruggedness
e Fully Characterized Capacitance and
Avalanche Voltage and Current Toa7ac G DS
e Effective Coss specified ( See AN 1001)
Absolute Maximum Ratings
Parameter Max. Units
Ip @ Tc =25°C Continuous Drain Current, Vgs @ 10V 11
Ip @ Tc =100°C | Continuous Drain Current, Vgs @ 10V 720 A
Y Pulsed Drain Current ® 44
Pp @T¢c = 25°C Power Dissipation 180 w
Linear Derating Factor 1.4 wW/°C
Vs Gate-to-Source Voltage + 30 V
dv/dt Peak Diode Recovery dv/dt ® 4.9 V/ns
T, Operating Junction and -55 to + 150
Tste Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case )
Mounting torge, 6-32 or M3 screw 10 Ibfein (1.1Nem)
Typical SMPS Topology:
e PFC Boost
Notes ® through ® are on page 8
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Static @ T ; = 25°C (unless otherwise specified)
Parameter Min. [Typ. Max. Units Conditions
V(BR)DSS Drain-to-Source Breakdown Voltage 600 | — | — V | Vgs =0V, Ip = 250pA
AV (grpss/AT,| Breakdown Voltage Temp. Coefficient | — [0.65 | — V/°C Reference to 25°C, Ip = 1mA
Rbs(on) Static Drain-to-Source On-Resistance | — | — | 0.58 Q | Ves=10V,Ip=6.0A @
VaGs(th) Gate Threshold Voltage 20 | — | 40 V | Vps =Vgs, Ip = 250pA
Ipss Drain-to-Source Leakage Current i pA Vbs = 600V, Vs = OV
— | — | 250 Vps =480V, Vgs = 0V, T; = 125°C
| Gate-to-Source Forward Leakage — | — | 100 nA Vgs = 30V
Gss Gate-to-Source Reverse Leakage — | — | -100 Vgs = -30V
Dynamic @ T j; = 25°C (unless otherwise specified)
Parameter Min. |Typ. Max. Units Conditions
Ofs Forward Transconductance 77 | — | — S Vps = 50V, Ip = 6.0A
Qg Total Gate Charge — | — | 70 Ib=11A
Qgs Gate-to-Source Charge — | — | 19 nC | Vps =480V
Qqd Gate-to-Drain ("Miller") Charge — | — | 28 Vgs = 10V, See Fig. 6 and 13 @
td(on) Turn-On Delay Time — | 15 | — Vpp = 300V
tr Rise Time — | 40 | — ns Ip=11A
td(off) Turn-Off Delay Time — | 33 | — Rc =6.2Q
tf Fall Time — | 29 | — Rp =30Q,See Fig. 10 @
Ciss Input Capacitance —— | 2100 — Vs = 0V
Coss Output Capacitance — | 270 | — Vps = 25V
Crss Reverse Transfer Capacitance — | 97 | — | pF | f =1.0MHz, See Fig. 5
Coss Output Capacitance — | 2830 — Vs =0V, Vps=1.0V, f =1.0MHz
Coss Output Capacitance — | 74 | — Vgs =0V, Vps =480V, f=1.0MHz
Coss €ff. Effective Output Capacitance — | 81 | — Vs =0V, Vps = 0V to 480V ®
Avalanche Characteristics
Parameter Typ. Max. Units
Eas Single Pulse Avalanche Energy@ —_— 920 mJ
AR Avalanche Current® —_— 11 A
Ear Repetitive Avalanche Energy® —_— 18 mJ
Thermal Resistance
Parameter Typ. Max. Units
Reic Junction-to-Case —_ 0.65
Rocs Case-to-Sink, Flat, Greased Surface 0.24 —_— °C/W
Raia Junction-to-Ambient —_— 40
Diode Characteristics
Parameter Min. |Typ. | Max. | Units Conditions
Is Continuous Source Current S R Y MOSFET symbol o
(Body Diode) A showing the
Ism Pulsed Source Current integral reverse G
(Body Diode) ® — | ¥ p-n junction diode. s
Vsp Diode Forward Voltage — | —| 14 \Y T;=25°C,Is=11A,Vgs=0V ®
tr Reverse Recovery Time —— | 500 740 ns | T;=25°C, Ig=11A
Qn Reverse RecoveryCharge ——| 40| 6.0 | pC | di/dt=100A/luys @
ton Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by Lg+Lp)
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Fig 1. Typical Output Characteristics
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Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
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Fig 12a. Unclamped Inductive Test Circuit
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Fig 12b. |Unclamped Inductive Waveforms
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Peak Diode Recovery dv/dt Test Circuit
+ Circuit Layout Considerations
D.U.T
—t « Low Stray Inductance
A o) « Ground Plane
¢ Low Leakage Inductance
Current Transformer
——<-
+
@ |
@
‘ Lo
s AN
0 2
A
Rg « dv/dt controlled by Rg |+
 Driver same type as D.U.T. T. Voo
« Igp controlled by Duty Factor "D"
¢ D.U.T. - Device Under Test
©) Driver Gate Drive
Period D= PW
PW— Period
t
Vgg=10V *
(( '
)
@) D.U.T. Igp Waveform (C
D)
Reverse
Recovery Body Diode Forward
Current  |™ Current /
di/dt
@ D.U.T. Vpg Waveform .
Diode Recovery \
dvidt t
YDD
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* Vs = 5V for Logic Level Devices
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Package Outline
TO-247AC Outline

Infernational
IGR Rectifier

Dimensions are shown in millimeters (inches)

3.65 (.143)
15.90 (.626) /@ 3.55 (.140) ijg gigg;
15.30 (.602) [$]Z0.25 (010) W[ D[B @) ) 50'( 085)
[B] CA-T 0 ™ 150 (.059)
/f/ B N N 7 4
47 T:’i’f/
20.30 (.800 11
19.70 2.775; 2X & 5.50 (.217) ! NOTES:
4.50 (.177) i 1 DIMENSIONING & TOLERANCING
a PER ANSI Y14 5M,1982.
1 2 3 | | 2 CONTROLLING DIMENSION : INCH.
3 CONFORMS TO JEDEC OUTLINE
TO-247-AC.
4.30 (.170)
3.70 (.145)
1,40 (,056) Q - 0.80 (.031) LEAD ASSIGNMENTS
: = i o) o o
5.45 (215) |— [-10.25 (010) @ [c[AQ)] | 2.60(.102) 3- SOURCE
45 (1215) 3.40 (133) 2.20 (.087) 4-DRAIN
2X 3.00 (.118)

Part Marking Information

TO-247AC
THIS IS AN IRFPE30

WITH ASSEMBLY
LOT CODE 3A1Q

EXAMPLE :

Notes:

@ Repetitive rating; pulse width limited by
max. junction temperature. ( See fig. 11)

@ starting Ty=25°C, L = 15mH
Rg = 25Q, Ias = 11A. (See Figure 12)

©) Isp < 11A, di/dt < 126A/ps, Vpp < V(BR)DSS:
T,<150°C

O

PART NUMBER
INTERNATIONAL

e

RECTIFIER IRFPE30
LOGO ™~ I&R
3A1Q 9302
ASSEMBLY 7 T paTe copE
LOT CODE (YYww)
YY = YEAR
WW WEEK

@ Pulse width < 300us; duty cycle < 2%.

® Coss eff. is a fixed capacitance that gives the same charging time
as Coss While Vpsis rising from 0 to 80% Vpss
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