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HEXFET® Power MOSFET

* |ead-Free
Description

Dynamic dv/dt Rating
Repetitive Avalanche Rated
Isolated Central Mounting Hole
Fast Switching

Ease of Paralleling

Simple Drive Regquirements

PD-

95915

IRFP260PbF

VDSS = 200V

HDS(OI‘\) = 00559.

Third Generation HEXFETs from Interational Rectifier provide the designer
with the best combination of fast switching, ruggedized device design, low
on-resistance and cost-effectiveness.

The TO-247 package is preferred for commercial-industrial appfications
where higher power levels preclude the use of TO-220 devices. The TO-247

is similar but superior to the earlier TO-218 package because of its isclated yoska
mounting hole. It also provides greater creepage distance between pins to
meet the requirements of most safety specifications.
Absolute Maximum Ratings
[ Parameter Max. Units
Ib@ Te=25°C | Continuous Crain Current, Vas @ 10V 46
b @ Tc=100°C | Continuous Drain Current, Vas @ 10V 29 A
[Dm Pulsed Drain Current ® 180
Po @ Tc=25°C |Power Dissipation 280 W
Linear Derating Factor 2.2 Wwree
Vas Gate-to-Source Voltage +20 v
Exs Single Puise Avalanche Energy @ 1000 mdJ
lAR Avalanche Current @ 46 A
Ear Repetitive Avalanche Energy @ 28 mJ
dv/dt Peak Diode Recovery dv/dt @ 5.0 Vins
Ty Operating Junction and T -55 to +150
TsTa Storage Temperafure Range °C
Saldering Temperature, for 10 seconds 300 (1.6mm from case)
Mounting Torque, 6-32 or M3 screw 10 Ibfein (1.1 Nem)
Thermal Resistance
' Parameter Min, Typ. Max. | Units
Resc Junction-to-Case s —_ 0.45
Recs Case-to-Sink, Flat, Greased Surface — 0.24 — °CIW
Raia Junction-to-Ambient — — 40 N
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Electrical Characteristics @ Ty = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Test Conditions
Vienjoss Drain-to-Source Breakdown Voltage 200 —= =5 Vo Vae=0V, Ip= 250uA
AVipripss/ATy| Breakdown Voltage Temp. Coefficient — | 0.24 | — | V/°C | Reference to 25°C, Ip= 1mA
Rosien) Static Drain-to-Source On-Resistance —_ — |0.055| 0 | Ves=10V, [p=28A @
Vas(in) Gate Threshold Valtage 2.0 — 4.0 V | Vps=VYas, Ip= 250uA
Uis Forward Transconductance 24 — — S | Vps=50V, Ip=28A @
Ioss Drain-to-Source Leakage Current ol i B nA Voemd00V, Yoz
—  — | 250 | Vpe=160V, Vgs=0V, Ty;=125°C
| s Gate-to-Source Forward Leakage — — 100 - Vgg=20V
[ (Gate-to-Source Reverse Leakage —= — {-100 Ves=-20V
| Qq Total Gate Charge — — | 230 Ip=46A
| Qgs Gate-to-Source Charge —  — | 42 | nC |Vpe=160V
Qqq Gate-to-Drain ("Miller") Charge — — | 110 Vas=10V See Fig. 6 and 13 @
tajon) Tum-Cn Delay Time — 23 — Vop=100V
te Rise Time — I 120 | — i lp=464
tafof Tum-Cff Delay Time — 100 | — Re=4.3Q
t Fall Time e 1 08 | o Rp=2.12 See Figure 10 ®
Lo Internal Drain Inductance — | B0 | — g?:ﬁf?& é?j?r? ) —‘é:\
nH | from package GAl )
Ls Internal Source Inductance — | 13 | — and center of &
die contact ]
Ciss Input Capacitance — |5200| — Vigg=0V
Coss Qutput Capacitance — | 1200 | — pF | Vos= 25V
Ciss Reverse Transfer Capacitance — 310 — f=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units Test Conditions
Is Continuous Source Current _ _ 46 MOSFET symbol B
(Body Diode) A showing the I/I- )
Ism Pulsed S_ource _Curre nt _ — | 180 iniegral reverse &
(Body Diode) & p-n junction diode. 8
Vsp Dicde Forward Voltage = | = | 18 V| Tu=25°C, Is=4BA, Vas=0V @
tre Reverse Recovery Time — | 390 | 520 | ns |T,=25°C, Ir=46A
Qi Reverse Recovery Charge — | 48 | 7.2 | uC |di/d=100A/us @
fon Forward Tum-On Time Intrinsic tum-on time is neglegible {tum-on is dominated by Ls+Lp)
Notes:
@ Rapetitive rating; pulse width limited by @ lsp<48A, difdi=230A/us, Vop=V(BR)DSS,
makx. junction temperature (See Figure 11} Ty=150°C
@ Vpp=50Y, starting Ty=25°C, L=708uH @ Pulse width < 300 ps; duty cycle <2%.

Ra=25¢2, Ias=46A (See Figure 12)
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Capacitance (pF)

Isp, Reverse Drain Current (Amps)
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Fig 5. Typical Capacitance Vs.
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Forward Voltage

Vas. Gate-to-Source Voltage (volts)

Ig, Drain Current (Amps)

International

IR Rectifier
20
— T 1]
Vpg = 160V
Vg = 1008 T
16 Vg = 40V J
/’2»
12 Y.
" %
/
. w7
4 / 3
/ FOR TEST CIRCUIT
. SZE FIGURE 13
"0 10 B0 120 160 a0 240

Qg, Total Gate Charge (nC)

Fig 6. Typical Gate Charge Vs.
Gate-to-Source Voltage

ﬂUa 1 LI L | s i W e ) —
T LABLILAL 1 IR BRAE] [ |
OPERATION IN THIZ AAEA LIMITED
5 . BY Fps (om
RN |
T
. L1 el
AT S 2
" o ‘4'” \\\ \. 10us
10 = -
-~ Y
7 N ! CY Y
5 F. N 5, o)
£ N £00us
B N NL
2 '/ b \\\
I
\\ Jtma
10 T ‘ﬂ'\‘
N
= LY
10m:
Tp=25¢C
2 ;
1=150%C
5 SINGLE PULSE
y B 5 4g & ERT 5 qpd

Vs, Drain-to-Source Voltage (volts)

Fig 8. Maximum Safe Operating Area

www.irf.com



International IRFP260PDbFE

IGR Rectifier

Ao
Vos > AN
D.U.T.
54
1 Il L
\“--;E | ; -+ -Vop
\\
40 ~J

Pulse Width < 1us
Duly Factor < 0.1%

N p
a0 5
Fig 10a. Switching Time Test Circuit

Ip,-Drain Current (Amps}

o ¥ - &
|
|

ol . . 10% —
25 50 75 100 125 150 Vgt & |

Te, Case Temperature (GC} dion} & oty Y
Fig 9. Maximum Drain Current Vs. Fig 10b. Switching Time Waveforms

Case Temperature

1 e 7 T e i : | =&
T 1 1l
| H 1
] ! 1] E
AT | - ]
; = i |
— i
G oo il | i |
2 H | Rl |
N | et - H
o 6.1l |ttt | { |
g o2 ._ H+ i J} T 3
C e EnN T T r
8- [+ R o i T il T | T
4 £l i
o i Iré/ﬂH mine '[L_ | M| R
— fort [ { I
E c.oal"':a*dz, | I I | ! l i 1 | !
£ o o SINGLE PULSE . e —
@ po.o1 T (THERMAL RESPONSE) ; Pot |
= ! - : T L
1 |
- ! i o
- 1 NoTES:
i —- ! | 1. DUTY FAQTOR, Dsti/:2
" L | | [liff 2 PE#% T5=Pow x Zenye * Tc
1077 ; : -
107" 107" 1078 1672 0.1 i 10

t1, Rectangular Pulse Duration (seconds)
Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case

www.irf.com 5



IRFP260PbF

N,
Vary tp to obtain Vos > {0}
requirad |as

0.01Q

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
— e Low Stray Inductance
A e Ground Plane
e Low Leakage Inductance
Current Transformer
<
+
_ | ‘o
e AN
|_.

A
e dv/dt controlled by Rg 1F

e |Igp controlled by Duty Factor "D" =
e D.U.T. - Device Under Test

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

©) Driver Gate Drive
Period D= PW.
 PW—— Period

Vgg=10V

@ |D.U.T. Igp Waveform

(C
))
Reverse
Recovery Body Diode Forward
Current  |™ Current /’
di/dt

® D.U.T. Vpg Waveform

Diode Recovery —
dv/dt \ *
Vbp
2
Re-Applied /

(C
Voltage Body Diode ’’ Forward Drop

@ Inductor Curent
— 5

Ripple < 5% Isp
)

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

Fig-14 ForN Channel HEXFETS
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TO-247AC Package Outline Dimensions are shown in millimeters (inches)

A NOTES:
: 1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M 1994.
qm "
r k 2 DIMENSIONS ARE SHOWN IN INCHES [M\LUMETERS]
! 1 /% [%] A CONTQUR OF SLOT QPTIONAL.
|l (= /AN DIVENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED 005" (0.127)
N PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTERMOST EXTREMES OF THE PLASTIC BODY
| H
™~ & THERMAL PAD CONTOUR OPTIONAL WITHIN DIMENISONS D1 & EI.
. /6N LEAD FINISH UNCONTROLLED I L1,
2 s ) /N 6 10 HAYE A UAXMUN DRAFT ANGLE OF 1.5 * TO THE TOP OF THE PART WTH 4 MAXMUM HOLE
. l DIAMETER OF 154" [3 91].
!/,/ 8 OUTUNE CONFORMS TO JEDEC QUTLINE TO-247 WTH THE EXCEPTION OF DIMENSION c.
. \ .
i e DIMENSIONS
SYMBOL INCHES MILLIWETERS
I MIN. MAX, MIN, MAX. | NOTES
{j‘ A 183 209 465 531 LEAD ASSIGNMENTS
Al A1 087 J102 221 259
AZ 059 .098 1.50 249
L@ b 039 055 0.99 1.40 HEXFET
" il 039 053 0.99 135 - GATE
A ke - b2 065 084 165 239 2.~ DRAN
X b3 065 .a92 1.65 2.37 3.— SOURCE
| ba 102 135 2.59 343 4.— DRAIN
W b5 102 133 259 338
c a15 034 0.38 086
%) A l 015 .030 D.38 076 IGBTs. CoPACK
D 776 815 19.71 20.70 4
| n 15 . 1508 . ° 12l: %éTLEECTOR
g 02 020 .a30 0.51 0.76 3' EMITTER
— + 3 602 625 16.29 15.87 4 v COLLECTOR
B 540 - 1672 - :
€ 215 BSC 546 BSC
u u u K 010 254 DIODES
& L 559 .634 14.20 16.10
] i 146 168 571 429 1~ ANODE/QPEN
[SLeEEERE N 3 762 B5C 2.- CATHODE
VEW A ap 140 T4t 3.56 366 35— ANODE
P! - 275 - 6.98
P e I 0 209 224 531 569
. ~ R 178 218 452 549
N, N [ bl 1305 —=y S 217 BsC 5.51 BSC
M
Ab oe | & \ T
) S IS .
VI T crie ¢
3 [ — o ‘ "J L l
L
Sl v —]
| SECTION C-C, D-D, E-E
MEW B

TO-247AC Part Marking Information

EXAVPLE: THIS IS ANIRFPE30
WTH ASSENVBLY O PART NUMBER
LOT GODE 5657 INTERNATIONAL
ASSENBLED CN WW35, 2000 RECIFIER —__ | IRFPESD A
e [lece] ™ ISR 03H
INTHE ASSEMBLY LINE 'H i \
won i : 4 DATE GCDE
Note: "P"in assembly line /‘
position indicates "Lead-Free" ASSEMBLY VEAR 0= 2000
LOT GCDE WEEK 35
LINE H

Data and specifications subject to change without notice.
International
IR 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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