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IR Rectifier

HEXFET® Power MOSFET
Applications
" Switch Mode Power Supply { SMPS | Vbss | Rds(on) max | Ip
s Uninterruptable Power Supply 500V 0.520 11A
» High speed power switching
® | ead-Free
Benefits

» Low Gate Charge Qg results in Simple
Drrive Requirement

» |Improved Gate, Avalanche and dynamic
dvidt Auggedness

& Fully Characterized Capacitance and
Avalanche Voltage and Current

o Effective Coss Specified | See AN 1001)

Absolute Maximum Ratings

Parametar Max. Unite
Iy & Tg = 25°C Continuous Drain Currant, Vs & 10VE 1" |
In_ﬂ_'l".; = 100°C | Cordinugus Drain Currant, Vs & 10VE 7.0 a
Ipas Futzad Drain Sunnsnt TE dd
Pp @ Te = 25°02 Pawar Dissipation 17 W
Linear Derating Facior 1.3 ) WG
(Vas Gata-o-Souree Vallage = 30 v
dwich “aak Dicde Fecovery dvith 38 6.8 Wirig
T; Cperating Junction and -55 o+ 180 '
Tara Staraga Temparaiure Ranga o
Sokdering Temperabure, for 10 seconds a0d {1.8mm ram case )

Applicable Off Line SMPS Topologies:

e Two Transistor Forward
« Half & Full Bridge
s Power Factor Correction Boost

Mobas (0 fheough @ are on paga 8
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IRFS11N50APDbF Infernational

IR Rectifier
Static @ T, = 25°C (unless otherwise specified)
Parametar Min. | Typ. | Max. | Units Conditions
Viamoss Dirain-ta-Source Braakdown Yoltage B0 | — | — | W | Vag= 0V, o= 280ph
AVgrpeAT,| Breakoown Voltage Temg, Gosflicienl | — |0.080] — | WPC| Aeferancs 10 25°0, Ip = ImAE
Resien Stalie Dran-do-Scurce On-Resistance | — | — (052 | 0 | Vas =10V, |p = 6648 &
Vs LGiate Thrashold Voltage 20 | — | 4.0 V| Vpg = Vs, Ip = 250u8
—_— | — || 25 WVis = SO0V, Vs = 0V
(- Dirain-to-Sourcs Leakage Current — 1 — {250 | ™ Vg = 400V, Vg = OV, T, = 125°C
| | Gate-lo-Saurce Forward Leakags — | —] 1 I
e Gabte-io-Source Reverso Leakage — | — | -0} Wiy = -300
Dynamic @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max, | Units Conditions
e Forwand Transconduciance 1 | —| — 5 | Vpg =50V, Ip = 6.6A%
tlp Total Gata Cl‘ﬂl’L — | —| 53 Ip =114
O Gate-ta-Sourca Charga — | —1 13 ] nz | Was = a0av
| Qg Ciale-ta-Chvain (“Millar<) Change — | — 18 Vs = 10V, S5ea Fig, 6 and 13 &6
 kony Tuerr-On Dty Time — 14| — Voo = 250V
I Riise Time — B[ — ] 5 [=11a
M Turr-2#4 Dickay Time — | 3z | — Ho =016
] Fall Time — | 28 | — Ap = 2241588 Fig. 10 @@
E Input Capackancs — 1423 — Vg = OY
C s Duapin Capacilance — | 2B | — Vg = 25V
Crs Fayenia Transler Capacitance = | B1 | — | pF [ f=1.0MHz, Ses Fig. 58
[+ Output Capacitance — Jzo00] — Vs = 0V, Wos = 1.0V, f = 1.0MHz
[ Outps Capacianca — | B§ | — Vigg = OV, Vg = 400¥, § = 1.08Hz
Gs &l | Effeciive Ouipul Capacilance — | B | — Vg = OV, Vps = OV b 400Y B0
Avalanche Characteristics
Paramater Typ. Max. Units
B Single Pidss Avalanche Energyo® j— 275 md
lam Avalanche CurrangD —_ 11 i,
?,.,.:. Rapatitive Avalanchis Enangyc — 17 mil
Thermal Resistance
Parameter Typ. Max. Units
RAgic Junclion-io-Cass —_— 0.75
Facs Casc-iceSink, Flat, Graasad Surace 050 — L
R Junclion-ls-Ambienl — a2
Diode Characteristics
Parameter Min. | Typ.| Max. | Units Comditions
I Camtnuous Sawce Curment | 1 MOSFET symbsal -
[Blody Diada) ) A shawing the
[ Puised Spunce Currenl iregral revensa u
[Body Diada) @ — || ™ p-n junction diode. .
Ven Daode Forward Yoltags — —] 1.5 Vo Tye 25°C, g = 114, Vgg =00 @
s Fiverse Recovery Time — 1510 770 | ns | Ti=25°C, Ip = 114
[ Aayvarse RacovaryCharns — | 34| B | pC | ditdl = 100ANs @&
[ Forward Tum-On Time Ininingic ham-on tma s neghabk (lum-on & darminated by Lo+l
2 www.irf.com
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IGR Rectifier
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Fig 1. Typical Qutput Characteristics Fig 2. Typical Output Characteristics
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Fig 3. Typical Transfer Characteristics Fig 4. Normalized On-Resistance

Vs. Temperature
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IGR Rectifier
s | | Vgg =0ov. f= 1MHz D o=1A ] ‘
G|5g =G|;g +CQd. ':d SHORTED
Crss =y ) = yps= 400
2000 gss = Cgs + Gy = Vpg = 250V
5% : . . &
o ™ 2
B 1600 - =]
| | =
3 _Gpgs E ; E 12
= |
5 1200 — : 3
= N i
S LN 6 "
g oo : 1 &
AN : : HHHE © a
Ersns-_ | | | g 4
400 ,
- ._‘:\“\. \"""..‘ | - ‘f —
i =gl FOR TEST CIRCUIT
0 e — B | . SEE FIGURE 13
1 1] 100 1000 a 10 20 a0 40 50
Vg, Drain-to-Source Voltage (V) Qg. Total Gate Charge (nC)
Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs,
Drain-to-Source Voltage Gate-to-Source Voltage
100 = 1000 =TT e s s o m m
OPE F:AT|DN_QJY'TFII-||S AREA LIMITEDH
T T~ o v\ (TN i
— /_.r |
- / 1 et e
g = = HA
5 10 ,-/ z i
o = e =" g N Rl
£ Ty=150'CZ % p< AT i
a O 1w - - e
717 s
g e & S
- F—FT=25'C = L sy L
= iR =—m
1, =150C I
W
0 ﬂ J Vgg=0V a1 Single Pulse :
0o 04 0.8 1.2 18 10 100 1000 10000
Vep 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.irf.com
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Fig 10b. Switching Time Waveforms
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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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Fig 13b. Gate Charge Test Circuit
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Fig 12¢. Maximum Avalanche Energy
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Peak Diode Recovery dv/dt Test Circuit

DUT < Circuit Layout Considerations
— » Low Stray Inductance
y @ = Ground Plane
: l = Low Leakage Inductance

Current Transformer

PNE O

= dwidt contralled by Ry +
= Dirivar samsa type as D.U.T. ‘--'_ Voo
* |gn controlled by Duty Factor "0~
« DUT. - Device Under Test

- (%

m Dirivear Gate Drive
e Plarjogd ———— | D= Py

(SR T Perod

i
Wgs=T10W *
L0 i

@ |D.UT. Igy, Wavetarm 7.

]
Rewvarss
Fecowveny Body Dicde Forward
Currant o= Currant

difdt

@ |o.u.T. Ve Wavelorm

Diode Recowe —
dwidt T N ;
_t"-"nn
Re-Applied — [

Valtage Body Déode * 7 Forward Drop

@ Induscior Gurant 5—-—-—-_.______,_._-—-—-—'——2-{_‘—'—-—

Ripple = 5% Isn
¢

* Ve = 5V for Logic Lavel Devices

Fig 14. For N-Channel HEXFETS
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GAUGE PLANE

IRFS11NSOAPDF

D2Pak Package Outline
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EXAMPLE:
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THIS IS AN IRF530S WITH
LOT CODE 8024

NOTES:

International
IGR Rectifier

S
Y DIMENSIONS N
M o
B MILLIMETERS INCHES T
N | Max || v wax | S
A 4.06 4.83 160 .190
Al 0.127 .005
b 0.51 0.99 .020 .039
b1 0.51 0.89 .020 035 4
b2 1.14 1.40 .046 .056
c 0.43 0.63 017 .025
cl 0.38 0.74 .015 .029 4
c2 1.14 1.40 .045 .055
D 8.51 9.65 335 380 3
D1 5.33 .210
E 9.65 10.67 .380 .420 3
E1 6.22 .245
e 2.54 BSC .100 BSC
L 14.61 15.88 .575 .625
L1 1.78 2.79 .070 110
L2 1.65 .065
L3 1.27 1.78 .050 070
L4 0.25 BsSC .010 BSC
m 17.78 .700
m1| 889 350
n 11.43 .450
o 2.08 .082
b | 381 150
e 90" 93" Q0" 93"
LEAD ASSIGNMENTS
HEXFET IGBTs. CoPACK DIODES.
1.— GATE 1.— GATE 1.— ANODE *
2.— DRAIN 2.— COLLECTOR 2.— CATHODE
3.— SOURCE 3.— EMITTER 3.— ANODE

1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994

2. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES].

3. DIMENSION D & E DO NOT INCLUDE MOLD

* PART DEPENDENT.

FLASH. MOLD FLASH SHALL NOT EXCEED 0.127 [.0057]

PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTMOST EXTREMES OF THE PLASTIC BODY.

ASSEMBLY A
LOT CODE

INCH.

D2Pak Part Marking Information (Lead-Free)

INTERNATIONAL

D\MENS\ON bl AND c1 APPLY TO BASE METAL ONLY.
5. CONTROLLING DIMENSION:

PRODUCT (OPTIONAL)
YEAR 0 = 2000
WEEK 02
A= ASSEMBLY SITE CODE

.
ASSEMBLED ON WW 02, 2000 RECTIFIER F530s 1
IN THE ASSEMBLY LINE "L" LOGO N TOR 002l |w
Note: "P"in assembly line / 80 24
position indicates "Lead-F ree" ASSEMBLY J
LOT CODE
PART NUMBER
INTERNATIONAL o /
RECTIFIER  ~ ["F5305 1
LOGO
T€3RPO02A
|~ —— DATE CcODE
P = DESIGNATES LEAD-FREE

/ PART NUMBER

DATE CODE
YEAR 0 = 2000
WEEK 02

LINE L

www.irf.com
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D2Pak Tape & Reel Information

Dimensions are shown in millimeters (inches)

TRR
0O O0Oo° 0

i

FEED DIRECTION 1385 (.073
- 1.65 (.

(.065
TRL L
0000 #175 (.
10.90 (.429) 1.25 (.049) J
Aof 10.70 (.421) 1.72 (.136)
16.10 (.634) 52 (.178)
15.90 (.626)
FEED DIRECTION
13.50 (.532) 27.40 (1.079) _ _
23.90 (.941)
|
-1 & 60.00 (2.362)
A MIN.
!
|| |L_30.40 (1.197)
NOTES : MAX.
1. COMFORMS TO EIA-418. 26.40 (1.039
2. CONTROLLING DIMENSION: MILLIMETER. 24.40}.961))7 a
DIMENSION MEASURED @ HUB.

@ INCLUDES FLANGE DISTORTION @ OUTER EDGE.

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. 04/04
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