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REPETITIVE AVALANCHE AND dv/dt RATED*
LOWER ON STATE RESISTANCE, 175°C OPERATING TEMPERATURE  °

HEXXFET° TRANSISTORS IRF510
0 " - IRF511

N-CHANNEL IRFS512

s : : - IRF513

100 Voit, 0.54 Ohm HEXFET
TO-220AB Plastic Package

. Product Summary

Part Number | BV
The HEXFET® technology is the key to International 0SS | Roswn) ‘o
Rectifier’s advanced line of power MOSFET transistors. IRF510 100V 0540 56A
The efficient geometry and unique processing of this latest
“State of the Art” design achieves: very low on-state: IRF511 aov 0540 56A
resistance combined with high transconductance; superior IRF512 100V 0.740 ‘49A
reverse energy and diode recovery dv/dt capability.
IRF513 sov 0.740 49A

The HEXFET transistors also feature ail of the well
established advantages of MOSFETs such as voitage FEATURES:
control, very fast switching, ease of paralleling and vie \
temperatun;y stability of the electrical parameters. B Repetitive Avalanche Ratings
Th Il suited 1 licat h ehi B Dynamic dv/dt Rating

ey are well suited for applications such as switchin : . .
pow)ér supplies, motor cont?oﬁs, inverters, choppers, audig B Simple Drive Requirements
amplifiers and high energy pulse circuits. B Ease of Paralleling

CASE STYLE AND DIMENSIONS

10.54 (0.415)
MAX.

2070013 [
26210 103)

354 (0.139)

10 54 (0.415)
10 29 (0 40S
3.78 (0.149) OlA

TERM 4 -
DRAIN

—! fa—

3
648 (0255)
§23(0245)

e

132{0052)
122[0048)

TEAM I - SOURCE
TEAM 2 - DAAIN

15 09 (0 554}
14 84 (0 5840)

TEAM | - GATE

457 {0.180}
432{0 170}

1.15 {0.45) MIN.
—

Lt
273 0.110) . I
229100500 |

—
53310210
&3 (0190)

'
FERIE
¥

l-’ LSEC"UN X-X
051 (0020}
-

047 (0216}
0.939 (0 037)

0 606 (0.027)

-
3
o
~
Gl
o
]

|
l

G
-
~
5

13.97 (0.550)
MAX.

- K
1.40 (0 955) =l e

T 28800 114
15 10.045) ]

Case Style TO-220AB
Dimensions in Millimeters and (inches)

*This data shest aplies to product with batch codes that begin with a digit, ie. 2A38
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1
Absolute Maximum Ratings INTERNATIONAL RECTIFIER
Paramater IliFEalO, IRF511 {RF512, IRF513 Units
Ip @ T¢ = 26°C Continuous Drain Current 56 49 A
Ip @ Tc = 100°C  Continuaus Drain Current 40 34 A
Iom - Pulsed Drain Current © 20 - 18 e A
Pp @ Tg = 25°C Max. Power Digsipation - 43 - w-
Linear Derating Factor 029 WK ©
Vs Gate-to-Source Voltage +20 . v -
Eag Single Pulse Avalanche Energy @ (s“:qsg. “w ] ] m)
1aR - Awalanche Curert @ B 56 A
{Repetitive or Non-Repatitive) {See EpAR}
EaR Repetitive Avalanche Energy © ] SG:?AR) R mJ
dvidt _ Peak Diode Recovery dv/dt @ ) . (See?%. - Vins
Ty Operating Junction ~55 to 175 °C
TsTG Storage Temperatwre Range g
_ Lead Temperature 300 (0.063 in. (1.6rmm) from case for 103} °C

Electrical Characteristics @ T, = 25°C (Unless Otherwise Specified)

Parameter Type | Min, | Typ. | Max. | Units Test Conditions
BVpgg Drain-to-Source, Breakdawn Voltage lgg}g 100 . ;
. - - V | Vgg = 0V Ip = 250 pA
1AF511 .
IRF512 8
ApSiony Static Drain-to-Sowce IRFS10 | 0.41 054
On-State Resistance @ IRF511 - ] Vgs = 10V, ip = 34A * :
IRF512 -
{RF513 - 0.54 0.74
Ip On-State Drain Current @ IRF510 _ - . .
fon} st | S8 11 _ | Ao 7| Vos ™ Ipon X Rosgons Max.
IRFS12 | 49 Ves = WV
IRF513 )
Vst Gate Threshold Veltage ° ALL 20 — 4.0 v Vps = Vgs. Ip = 250pA
afs Forward Transconductance & - ALL 13 2.0 - S | Vps = 50V, Ipg = 3.4A
Ipgg  Zero Gate Voltage Drain Current ALL — - 250 A " | Vps = Max. Raling, Vgg = OV
- — | 1000 Vps = 0.8 x Max: Rating
Vgs = 0V, Ty = 160°C
Igss Gate-to-Source Leakage Forward ALL - — 500 nA Vgs = 20V -
Igss  Gateto-Source Leakage Reverse ALL - — | -500 | nA | Vgg = —20V
Og Total Gate Charge ALL — 52 7.7 nC Vgs = 10V, Ip = 56A
- Vps = 0.8 x Max, Rating
Ogs Gate-to-Source Charge ALL — 1.5 23 nC SEesFlg. 16
Qqqd Gate-to-Drain {“Miller”) Charge ALL - 22 3.2 nC {Independent of operating temperatura)
tgiom  Turn-On Delay Time AlL | — 76 | 1 ns | Vpp =50V, Ip = 5.6A, Rg = 240
t Rise Time AL | - 24 * ns | Rp = 9.1Q )
tdiofy  Turn-Off Delay Time ALL - 14 pa] ns See Fig. 15
i Fall Time ALL — 14 2 ns {Independent of operating temperaturel
Lp Internal Drain inductance ALL — 45 — nH Measured from the drain Modified MOSFET symbol
fead, 6mm {0.25 in} from showing the internal
package to center of die. inductances. J
rd
-lg Internal Source inductance ALL - 715 - nH Measured from the source £
lead, 6mm {0.25 in.) from & I
package to source bonding
pad. d
Ciss Input Capacitance ALL - 180 - pF Vgs = OV, Vpg = 25V
Coss Output Capacitance ALL — 82 - pF f =1.0 MHz
Crss Reverse Transfer Capacitance AtL - 15 - pF See Fig. 10
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Source-Drain Diode Ratings and Characteristics

IRF510, IRF511, IRF512, IRF513 Devices
T-39-11

Parameter Type Min. Typ Max. | Units Test Conditions
Is ((é%rgl;lggge ?ource Current ALL - - 6.6 A mrt;:dpm?us:gl; nsyrmecl:l%eihowing the integral .
lsm  Pulsed Source Current AL | - | = [ 20| a ’ ¢
X (Body Diode) @ ) R ) - - - 4
Vsp Diode Forward Voltage @ ALL - - 25 v T) = 25°C, i = 5.6A, Vgg = OV
tr Reverse Recovery Time - ALL | 48 9 | 200 | ns | Ty = 25°G Ip = 6.6A, dikit = 100 Alis
QRR Reverse Recovery Charge ALL | 0.7 | 038 | 083 uC . -
ton Forward Turn-On Time ALL Intrinsic turn-on time is negligible. Turn-on speed is s.ubstanﬁally controlled by Lg + Lp.
Thermal Resistance ’ i - - :
Rihyc  Junctionto-Case AL | — - | 35 [kwo -
Rihcs  Caseto-Sink ] ] ALL - 0.50 — | KW ®| Mounting surtace flat, smocth, and greased
Rihys  Junction-to-Ambient ALL - - 80 |K/W ®] Typical sacket mount

Typical SPICE Computer Model Parameters (For More Information See Application Note An-975)

el W (ml, L (um), Theta iV, | UO (CMV'S), VIO V), A (@, R2 (@), RG (),
Device £ Channel Channel Mobility Surface Threshold Drain Source Gate
Mgf:elT Width Length Modulation Mobility Voltage Reslstance Resistance Resistance
All 3 0142 12 0.28 450 3.74 017 0.02 3
CGSO (p), Cgo A € V) LD (nH) LS (nH) LG (nH) 18 (), RS @,
S%E“" Gate- Voltage Dependent Drain Source Gate Diode Diode
urce Drain Violtage Source Tnd. ce Ind, Ind: \ce Saturation Bulk
C T Cap Current Rasistance
840 al 4 + 085 VDG 45 75 75 1x1013 0.045
C1 = 160 pf + 6.4 x 102! (Vggi0 - 292 x 1022 (Vge!22
@ Repetitive Rating; Pulsa width limited by @ Igp = 6.6A, dildt < 75A/us, ® KW = °CW
(see figure 5) Vpp = BVpgs. Ty s 175°C WK = Wi°C

Refer to curent HEXFET reliability report
@ @ Vpp = 25V, Starting Ty = 26°C,

Suggested Rg = 242

L = 810 uH, Rg = 260, @ Pulsewxdthsmo;‘sznutv(:wlesz%r'
Peak I, = 5.6A.
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Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics

C-185

This Material Copyrighted By Its Respective Manufacturer



IRF510, IRF511, IRF512, IRF513 Devices 1€ D ] 4éssusa oooau3? i |

INTERNATIONAL RECTIFIER

T-39-11
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Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration -

C-186

This Material Copyrighted By Its Respective Manufacturer



BVpgg: DRAIN-TU-SUURCE BHEAKUUWN VUL AGE

IRF510. IRF511, IRF512, IRF513 Devices
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Fig. 6 — Typical Transconductance Vs, Drain Current Fig. 7 — Typical Source-Drain Diode Forward Voltage
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500 Vgs = OV, = Tz "%
Cigs = Cgs * Cgqr Cas SHUHTEP & . -~ —
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Fig. 10 — Typical Capacitance Vs. Drain-to-Source Volitage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 14a — Unclamped Inductive Test Circuit
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Fig. 14b — Unclamped Inductive Waveforms
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Fig. 15a — Switching Time Test Circuit
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Fig. 16a — Basic Gate Charge Waveform
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Fig. 16b — Gate Charge Test Circuit
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Fig. 17 — Peak Diode Recovery dv/dt Test Circuit
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*Fig. 18 — Typlcal Time to Accumulated 1% Gate Failure

*The data shown is correct as of January 15, 1987. This information Is updated on a
quarterly basis; for the latest reliability data, please contact your local IR field office.
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*Fig. 19 — Typical High Temperature Reverse Bias
(HTRB) Fallure Rate
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