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IRFR/U5305

HEXFET® Power MOSFET

Ultra Low On-Resistance
Surface Mount (IRFR5305)
Straight Lead (IRFU5305)
Advanced Process Technology
Fast Switching

Fully Avalanche Rated

Description

Vpss = -55V
RDS(on) = 0.065Q

Ip = -31A

Fifth Generation HEXFETSs from International Rectifier utilize
advanced processing techniques to achieve extremely low
on-resistance per silicon area. This benefit, combined with
the fast switching speed and ruggedized device design that
HEXFET® Power MOSFETSs are well known for, provides
the designer with an extremely efficient and reliable device
for use in a wide variety of applications.

The D-Pak is designed for surface mounting using vapor
phase, infrared, or wave soldering techniques. The straight
lead version (IRFU series) is for through-hole mounting
applications. Power dissipation levels up to 1.5 watts are
possible in typical surface mount applications.

Absolute Maximum Ratings

D-Pak
IRFR5305

. *

I-Pak
IRFU5305

Parameter

Units

Ip@ Tc =25°C Continuous Drain Current, Vgg @ -10V

Ip @ Tc =100°C Continuous Drain Current, Vgg @ -10V

Iom Pulsed Drain Current ©®

Pp @Tc =25°C Power Dissipation

Linear Derating Factor

Wi/°C

Vgs Gate-to-Source Voltage

Eas Single Pulse Avalanche Energy@®

280 mJ

Iar Avalanche Current® ®

Ear Repetitive Avalanche Energy®

11 mJ

dv/dt Peak Diode Recovery dv/dt ® ®

-5.0 Vins

T, Operating Junction and

Tste Storage Temperature Range

-55 to + 175
°C

Soldering Temperature, for 10 seconds

300 (1.6mm from case )

Mounting torque, 6-32 or M3 srew

10 Ibfein (1.1N°m)

Thermal Resistance

Parameter

Typ.

Max. Units

Reic

Junction-to-Case

14

Rasa

Junction-to-Ambient (PCB mount)*

50

°C/W

Rasa

Junction-to-Ambient**

110
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Electrical Characteristics @ T ;= 25°C (unless otherwise specified)
Parameter Min. | Typ. |Max. |Units Conditions
V(BR)DSS Drain-to-Source Breakdown Voltage 55 | — | — \Y Vgs = 0V, Ip = -250pA
AV@er)pss/AT| Breakdown Voltage Temp. Coefficient — |-0.034| — | V/I°C | Reference to 25°C, Ip =-1mA
Rps(on) Static Drain-to-Source On-Resistance — | — |0.065| Q Vgs =-10V, Ip = -16A @
Vas(th) Gate Threshold Voltage 20 | — | 40 \Y Vps = Vgs, Ip = -250pA
Ofs Forward Transconductance 80 | — | — S Vps = -25V, Ip = -16A®
Ibss Drain-to-Source Leakage Current — | — 1% A Vbs = -55V, Vs = OV
— | — | -250 Vps = -44V, Vgs = 0V, T; = 150°C
loss Gate-to-Source Forward Leakage — | — | 100 nA Vgs = 20V
Gate-to-Source Reverse Leakage — | — | -100 Vgs = -20V
Qg Total Gate Charge — | — | 63 Ip =-16A
Qgs Gate-to-Source Charge — | — | 13 nC | Vps =-44V
Qgd Gate-to-Drain ("Miller") Charge — | — | 29 Vgs = -10V, See Fig. 6 and 13 ®@®
td(on) Turn-OnDelay Time e 14 | — Vpp = -28V
tr Rise Time e 66 | — ns Ip =-16A
ta(off) Turn-Off Delay Time e 39 | — Rg =6.8Q
tf Fall Time e 63 | — Rp =1.6Q, See Fig. 10 @®
) Betweenlead, P
Lp Internal Drain Inductance — | 45| — )
6mm (0.25in.) >
nH s
from package Q:
Ls Internal Source Inductance — | 75| — and center of die contact ® 1
Ciss Input Capacitance — [1200| — Vgs = OV
Coss Output Capacitance — | 520 | — pF | Vps=-25V
Crss Reverse Transfer Capacitance — | 250 | — f =1.0MHz, See Fig. 5 ®
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. |Units Conditions
Is Continuous Source Current I R Y MOSFET symbol o
(Body Diode) A showing the
Ism Pulsed Source Current integralreverse G
(Body Diode) ® — | —| p-n junction diode. s
Vsp Diode Forward Voltage — | —| -13 \Y T;=25°C, Is =-16A, Vgs =0V @
tr Reverse Recovery Time — | 71 | 110 ns | T;=25°C, I =-16A
Qn Reverse RecoveryCharge — | 170 | 250 nC | di/dt =-100A/us ®®
Notes:
@ Repetitive rating; pulse width limited by @ Pulse width < 300us; duty cycle < 2%.

max. junction temperature. (See Fig. 11)
@ Vpp =-25V, starting T;=25°C, L = 2.1mH

Rg = 25Q, Ips = -16A. (See Figure 12)
©)] Isp £ -16A, di/dt < -280A/ps, Vpp < V(BR)DSS:
T;<175°C
2

® This is applied for I-PAK, Lg of D-PAK is measured between
lead and center of die contact.

® Uses IRF5305 data and test conditions.
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-Ip » Drain-to-Source Current (A)

-Ip , Drain-to-Source Current (A)

-Vpg . Drain-to-Source Voltage (V)

Fig 1. Typical Output Characteristics
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Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
Drain-to-Source Voltage Gate-to-Source Voltage
1000 1000 o s i o
——— OPERATION IN THIS AREA LIMITED
g I BY RDS(on)
=
E —
5 NS
(@) = 100 = —=='_—,:r_=g%'==.—_q
c ) L4/l T
‘= = & S ~ Ll
o 5 ~ |
< 100 © Vol N N 1 1
a £ Vi S "L 1100|.ls
g Ty= 175°C = g - M ~J I
> ’ pad e B S
o 7 5 10 Do e
- 4 _ o - ylms ]
a A A Ti=25C S~
- N i
/ Tc =25°C I10ms
/ Ty =175°C i
10 Vs = 0V L Single Pulse 1
0.4 0.8 1.2 1.6 2.0 1 10 100
-Vgp , Source-to-Drain Voltage (V) -Vpg , Drain-to-Source Voltage (V)
Fig 7. Typical Source-Drain Diode Fig 8. Maximum Safe Operating Area

Forward Voltage

4 www.kersemi.com



KE/RSEMI
IRFR/U5305

Rp
Vbs
35
i y D.U.T
30 <
\‘ v
~ T+ VDD
< 25
s NG
c
o \ Pulse Width <1 ps
5 20 Duty Factor < 0.1 %
O ps
g 15 Fig 10a. Switching Time Test Circuit
a
£ 10 N
N\ tdon) tr tdff) tf
\ Ves— T T
5 I | I\ /1
10% | [ [
I I I
o I I I
25 50 75 100 125 150 175 ' : :
T, Case Temperature (°C) 90% | | |
Vps
Fig 9. Maximum Drain Current Vs. Fig 10b. Switching Time Waveforms
Case Temperature
10
R)
Q
=
ooy
° LD = 0.50:
(%] —
c ==
8_ L —0.20 [ —
%) __///
g [ - — -+
o 0.1 ____/ Ppm
— fmmnt1
T (1 |l 0.05m=——"]
e 0 — T T t
= — — T 1 I 1-|
© | _—0.02= — SINGLE PULSE
E 0.0 (THERMAL RESPONSE) tzJ
_~
L~ Notes:
1. DutyfactorD= t1/t 2
2.Peak T 3=P pm X Zthic + Tc
0.01
0.00001 0.0001 0.001 0.01 0.1

t1, Rectangular Pulse Duration (sec)

Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig 12a. Unclamped Inductive Test
Circuit
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Fig 12b. Unclamped Inductive Waveforms
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Fig 13a. Basic Gate Charge Waveform
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Peak Diode Recovery dv/dt Test Circuit

—<+ Circuit Layout Considerations
* Low Stray Inductance
e Ground Plane
¢ Low Leakage Inductance

Current Transformer

.

©)

—<-

@
T NV
x
« dv/dt controlled by Rg

* Igp controlled by Duty Factor "D"
¢ D.U.T. - Device Under Test

I

m

*%

T Voo

* Reverse Polarity for P-Channel
** Use P-Channel Driver for P-Channel Measurements

@ Driver Gate Dri
river Gate Drive PW.

Period

Period D=

[« P.Wir—

@lpour Isp Waveform ((

)

Reverse
Recovery
Current

®

Body Diode Forward
Current
di/dt

—a

D.U.T. Vpg Waveform

Vi

—

Re-Applied

Diode Recovery —
dv/dt \
(« L

t
[Vog=10v ] ***
'

D
V

[

+DD]

Voltage
@

Body Diode ) Forward Drop

Inductor Curent S-\/\

Ripple < 5%

:
['so]
¢

*** \/ss = 5.0V for Logic Level and 3V Drive Devices

Fig 14. For P-Channel HEXFETS
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D-Pak (TO-252AA) Package Outline

Dimensions are shown in millimeters (inches)

2.38 (.094)
6.73 (.265) 2.19 (.086)
“-5 1250 = o5 (039
- (.050) o
5.46 (.215) | | 1.27(.050 | 0.58 (.023)
5.21 (.205) (0-88 (.035) 7‘(0.46 018)
T i
’ ! 6.45 (.245)
| 5.68 (224)
6.22 (.245) |
5.97 (.235) 10.42 (.410) '
1.02 (.040) 9.40 (.370) LEAD ASSIGNMENTS
1.64 (.025) 2 ‘ 1. GATE
HJ | 0.51 (.020) 2 -DRAIN
\ \ l M'N 3-SOURCE
i ! [ I 4-DRAIN
4 « 089 (.035)
X 0.64 (.025) 0.58 (
1.14 ( 0.46 (
076 ( \@\ 025 (010) M[AM[s]
2.28 (.090) NOTES:
1 DIMENSIONING & TOLERANCING PER ANSIY14.5M, 1982.
457 (.180) 2 CONTROLLING DIMENSION : INCH.

3 CONFORMS TO JEDEC OUTLINE TO-252AA.
4 DIMENSIONS SHOWN ARE BEFORE SOLDER DIP,
SOLDER DIP MAX. +0.16 (.006).

D-Pak (TO-252AA) Part Marking Information

THIS IS AN IRFR120 INTERNATIONAL
LOT CODE 1789 RECTIFIER
N WW 19, 1997 L0co OF PART NUMBER
IN THE ASSEMBLY LINE "C” DATE  CODE
ASSEMBLY
WEEK 19

www.kersemi.com
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[-Pak (TO-251AA) Package Outline

Dimensions are shown in millimeters (inches)

6.73 (.265) 2.38 (.094)
6.35 (.250) 2.19 (.086)
1.27 (.050) | 0.58(.023)
5.46 (215
. 21§205§ - |70.88 (.035) j 0.46 (.018)
‘ LEAD ASSIGNMENTS
N /E 1-GATE
’ | eas(asm) 2 -DRAIN
(245) 'l 5.68(224) 3-SOURCE
1.52 (.060) 6.22 (.245 [ 4 -DRAIN
1.15 (.045) 5.97 (.235) |
1 2 3 ‘
1 DIMENSIONING & TOLERANCING PER ANSI Y14.5M, 1982.
2.28 (.090) | | | 9.65 (.380) 2 CONTROLLING DIMENSION : INCH.
1.91(075) : : : 8.89 (.350) 3 CONFORMS TO JEDEC OUTLINE TO-252AA
\ \ \ ) i
| | | 4 DIMENSIONS SHOW N ARE BEFORE SOLDER DIP,
| | | SOLDER DIP MAX. +0.16 (.006).
1.14 (.045) ° I
X 0.76 (030) | J L3X 0.89 (.035) H - L14045)
0.64 (.025) 0.89 (.035)
2.28 (.090) (] 025 (010) W[aWs] || oss(023)
ox 0.46 (.018)

[-Pak (TO-251AA) Part Marking Information

PLE: THIS IS AN IRFU120 INTERNATIONAL
LOT CODE 1789 e OF PART NUMBER
ASSEMBLED ON WW 19, 1997 0
IN THE ASSEMBLY LINE "C’ DATE  CODE
ASSEMBLY YEAR 7 = 1997
WEEK 19
LINF

www.kersemi.com 9
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D-Pak (TO-252AA) Tape & Reel Information

Dimensions are shown in millimeters (inches)

TR TRR  TRL
— = 16.3 ( .641) H 0 H 16.3 (.641)
[ﬂ =} @] = 15.7 ( .619) 15.7 (.619)
] —
i =] |
| |
12.1 (.476) 8.1(.318)
FEED DIRECTION
11,9 (469) 79 ( 312) FEED DIRECTION
NOTES :
1. CONTROLLING DIMENSION : MILLIMETER.
2. ALLDIMENSIONS ARE SHOWN IN MILLIMETERS ( INCHES ).
3. OUTLINE CONFORMS TO EIA-481 & EIA-541.
() 13 INCH @Q — E -
16 mmﬂ% }<.7

NOTES :
1. OUTLINE CONFORMS TO EIA-481.

10 www.kersemi.com



