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. Data Sheet No. PD-9.3151
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INTERNATIONAL RECTIFIER |TOGR

REPETITIVE AVALANCHE AND dv/dt RATED*

HEXFET° TRANSISTORS IRF720
D 7% IRF721
’ N-CHANNEL - IRF722
s B - IRF723§H

400 Volt, 1.8 Ohm HEXFET Product Summary
TO-220AB Plastic Package

The HEXFET® technology is the key to International
Rectitier's advanced line of power MOSFET transistors. IRF720 400V 1.80 3.3A
The efficient geometry and unique processing of this latest p
“State of the Ari” design achieves: very low on-state IRF721 350v 1.80 3.3A
resistance combined with high transconductance; superior IRF722 400V | 2.50 2.8A
reverse energy and diode recovery dv/dt capability.

IRF723 * 350V 2.50 - 2.8A

Part Number | BVDSS | Rpsen) | Ip

The HEXFET transistors also feature all of the well
established advantages of MOSFETs such as voltage = FEATURES:

control, very fast switching, ease of paralleling and - .
temperature stability of the electrical parameters. Hepetlt!ve Avalanc_he Ratings
Dynamic dv/dt Rating

Simple Drive Requirements
Ease of Paralleling :

They are well suited for applications such as switching
power supplies, motor controls, inverters, choppers, audio
amplifiers and high energy pulse circuits.

CASE STYLE AND DIMENSIONS
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*This data sheet applies to product with batch codes that begin with a digit, ie. 2A3B
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Absolute Maximum Ratings T T-39-11
Parameter IRF720, IRF721 IRF722, IRF723 Units
Ip @ T¢ = 25°C Continuous Drain Current 33 28 A
Ip @ Tc = 100°C  Continuous Draln Current 21 - - 18 L. = A
ipm Pulsed Drain Current @ 13 1 A -
Pp @ T¢c = 26°C Max, Power Disslpation 50 - w
Linear Derating Factor 0.40 WK ®
Vas Gate-to-Source Voltage +20 v
Eas Single Pulse Avalanche Energy @ 180 mJ
{See Fig. 14) .
| AR Avalanche Current @ 33 A
{Repetitive or Non-Repetitive) (See EpR)
EAR Repetitive Avalanche Energy @ 5.0 mJ
. {See AR
dvidt - Peak Diode Recovery dvidt @ 40 - Vins
(See Fig. 17}
Ty Operating Junction . -55 to 150 °C
TsTG Storage Temperature Range
tead Temperaturs 300 (0.063 in. {1.8mm) from case for 10s) °C

Electrical Characteristics @ T, = 26°C (Unless Otherwise Specifiad)

Parameter Type | Min Typ- Max. | Units Test Conditions
BVpgg Drainto-Souice Breakdown Voltage IRF720 | 400
IRF722 _ - v | vgg =0Vip=250pA
IRF721
IRF723 350

Rps(on) Static Drainto-Source IRF720 | 16 18 - )

On-State Resistance @ IRF721 Q Vgs = 10V Ip = 1.8A

IRF722| -
iRF723 18 | 25

Ipon)  On-State Drain Current @ IRF720

. wen | 33 1 _ 1 _ | A | Vos>Ipion X Rosion) Mex. :

iRF722 | g Vgs = 10V
IRF723 *

Vgsin) Gate Threshold Voitage ALL 20 - 4.0 \") Vps = Vas: lIp = 250pA -

Ofs Forward Transconductance @ AlL 1.8 2.7 - S (U} | Ipg = 1.8A, Vpg = SO0V

Ipss Zero Gate Voltage Drain Current - ALL - - 250 #A Vpg = Max. Rating, Vgg = OV

’ — — | 1000 Vps = 0.8 x Max. Rating ;
Vgg = 0V, Ty = 126°C

Igsgs  Gateto-Source Leakage Forward ALL - - 500 nA | Vgg = 20V

Iggs  Gate-to-Source Leakage Reverse ALL - - -500 | nA [ Vgg = -20V

Qg Total Gate Charge ALL - 13 20 nC | Vgg = 10V, Ip = 3.3A
Vps = 0.8 x Max. Rating

Qgs Gate-to-Source Charge ALL - 2.2 3.3 nC Sea Fig. 16

di Gate-to-Drain {“Miller”) Charge - 7.2 11 nC {Independent of operating temperature}

tdton) Turn-On Delay Time ALL — 10 15 ns Vpp = 200V, Ip = 3.3A, Rg = 180

t Rise Time ALL - 14 2 ns Rp = 560

tdioth  Turn-Off Delay Time ALL - 30 45 ns See Fig. 16 -

t¢ Fall Time ALL - 13 20 ns {Ind: dent of operating p )

Lp Internal Drain Inductance ALL - 45 - nH Measured from the drain Modified MOSFET symbol
lead, 6mm (0.25 in.} from showing the internal
package to center of die. inductances.

Lg internal Source Inductance ALL - 75 - nH Measured from the source
tead, 6mm {0.25 in.) from
package to source bonding
pad. g

Ciss Input Capacitance ALL - 350 - pF Vgs = 0V, Vpg = 26V

Coss Qutput Capacitance ALL - 64 - pF = 1.0 MHz

Crss Reverse Tiansfer Capacitance ALL - 81 - pF See Fig. 10
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Source-Drain Diode Ratings and Characteristics
Parameter Type | Min. Typ. | Max. | Units Test Conditions
Is Continuous Source Current ALL - - 33 A Madified MOSFET symbol shomng the integral
{Body Diode . Reversa p-n junction rectifier (]
isM  Pulsed Source Curment AL | — - 13 A §
{Body Diade) @ s
Vgp  Diode Forward Voltage @ AL | - - |18 | Vv | Ty=25CIg = 33A Vg = OV
by Reversa Recovery Time ALL 120 270 600 ns Ty = 26°C, Ip = 3.3A, dikit = 100 A/us
QR Reverse Recovery Charge ALL | 0.64 1.4 3.0 uC
ton Forward Tumn-On Time ALL | intrinsic tum-on time is negligible. Tum-on speed is substantially controlled by Ls + Lp-
Thermal Resistance
Rihyc  Junction-to-Case ALL - - 25 KW ®
Rihcs  Case-to-Sink AlL | ~ | 050 | — KW ®| Mounting surface fiat, smooth, and greased
Rihga  Junctionto-Ambient ALL - - 80 |[KW ®} Typical socket mount
Typical SPICE Computer Model Parameters (For More Information See Application Note AN-975)
Sovel w (m, L (aml, Theta IV, | U0 (cM2v-s), VIO V), A1 (), RZ (@, RG (0],
Device MOSFET Channet Channel Mobility Surface Threshold Drain “S(?UICS N Gate
Model Width Length Modutation Mobility Voltage R F ;
ALL 3 0.279 12 0.30 450 4.00 14 0.02 1.6
€Gs0 o, ceD h E1 V) LD (oH), LS (aH) LG inH) 18 (Al RS (),
Sate Sate- Voltage Dependent “Drain Sowrce Gata Diade Diade
Capaci Capacitance Voltage Source e Cutrent Resistance
770 cs8 2 + 0.995 VDG 45 756 75 36 x 1013 0.026
C8 = 1500 pt + 1.8 x 1022 (Vgei#8
[ Repetitive Rating; Pulse width hmned by @ Igp = 3.3A, di/dt < 65A/us, ® KW = °Cw
f VEXPET ralasitey rerort. Vpp = BVpss. T = 160°C WIK = witc
Rafer to current ET rellal Irtyrepon Suggested Rg = 180
@ @ Vpp = 50V, Starting Ty = 26°C, . |
L = 31 mH,RG = 260, ® Pulse width < 300 us; Duty Cycle < 2%
Poak I = 3.3A.
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Fig. 1 — Typical Output Characteristics
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Vgg« GATE-TO~-SQURCE VOLTAGE (VOLTS)

Fig. 2.— Typlcal Transfer Characteristics
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BVpgg. DRAIN-TO-SOURCE BREAKDOWN VOLTAGE
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Fig. 6 — Typical Transconductance Vs. Drain Current
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Fig. 8 — Breakdown Voltage Vs. Temperature
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1000 " 20, r
Vog = OV, [ = % I = 3.3A
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Coss = Cds * Cgs Cqd / Cgs * Cqdt = Vog = BOV77>
T * Cgg * Cgq ]
a <€ / /
w 600 P 2 12 /
2 \ .g // 7
<
Q I 3 // /
= hlC [=] A LA
400 iss o 8
- \ N v / /
\\ g /
200 @ 4
N ™NC /
0SS T
0
< B~ > FOR TEST CIRCUIT
. rss I~ o SEE FIGURE 16
i 2z 5 10 2 5 102 0 4 8 12 16 20

Vps DRAIN-TO-SOURCE VOLTAGE (VOLTS)

8q: TOTAL GATE CHARGE (nC)

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 12 — Typical On-Resistance Vs. Drain Current
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Fig. 13 — Maximum Drain Current Vs. Case Temperature
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VARY 1p TO OBTAIN
REQUIRED PEAK Iy

P

Fig. 14a — Unclamped Inductive Test Circuit

8Vpss

AV

Vgs = 10V | |

PULSE WIDTH < § us
DUTY FACTOR =<01%

Fig. 15a — Switching Time Test Circuit

Wm———— e e — =

GATE
VOLTAGE

CHARGE
Fig. 16a — Basic Gate Charge Waveform
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Fig. t4c — Maximum Avalanche Energy Vs. Starting
. Junction Temperature
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Fig. 15b — Switching Time Waveforms
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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 *Fig. 19 — Typlcal High Temperature Reverse Bias

(HTRB) Failure Rate

*The data shown Is correct as of April 15, 1987. This information is updated on a
quarterly basis; for the latest reliability data, please contact your local IR fleld office.
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