1LE D I 4855452 0008560 & l

INTERNATIONAL RECTIFIER

Data Sheet No. PD-9.311J

T-39-11

INTERNATIONAL RECTIFIER | IOR l

REPETITIVE AVALANCHE AND dv/dt RATED*
HEXFET° TRANSISTORS

IRF830

0 - IRF831
. N-CHANNEL IRF83=
IRF833
S

500 Volt, 1.5 Ohm HEXFET
TO-220AB Plastic Package

Product Summary

The HEXFET® technology is the key to International ~_Fart Number | BVpss | Rps(on) b -
Rectifier's advanced line of power MOSFET transistors.
The efficient geometry and unique processing of this latest IRF830 500V 159 4.5A
“State of the Art” design achieves: very low on-state IRF831 450V 1.5Q 4.5A
resistance combined with high transconductance; superior i
reverse energy and diode recovery dvidt capability. IRF832 500v 200 4.0A
The HEXFET transistors also feature all of the well IRF833 450V 200 4.04
established advantages of MOSFETs such as voltage FEATURES:
control, very fast switching, ease of paralleling and . .
temperature stability of the electrical parameters. n Repetlt!ve Avalanche Ratings
- ’ a1 g " " M Dynamic dv/dt Rating

ey are well suited for applications such as switching ; ; :
power supplies, motor controls, inverters, choppers, audio W Simple Drive Re'qu'rements
amplifiers and high energy pulse circuits. B Ease of Paralleling
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Absolute Maximum Ratings
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Paramster IRF830, IRF831 IRF832, IRFB833 Units
Ip @ Tg = 28°C Continuous Drain Cutrent 45 4.0 A
Ip @ T¢ = 100°C Continuous Drain Current 3.0 25 A
ioMm Pulsed Drain Curnrent @ 15 13 A
Pp @ Tc = 25°C Max. Power Dissipation 74 w
Linear Derating Factor 0.59 WK ®
Vas Gate-tq-Saurce Voitage - +20 v
Eas Single Pulse Avalanche Energy ® 280 mJd
(See Fig. 14)
1 AR Avalanche Current @ 4.5 A
(Repetitive or Non-Repetitive) (See EaR)
Ear Repetitive Avalanche Energy ® 74 mJ
(See IaR)
dvidt Peak Diode Recovery dv/dt @ 3.5 Vins
. (See Fig. 17)
Ty Operating Junction -55to 150 °C
TsTG Storage Temperature Range
{ead Temperatwe 300 (0.063 in. {1.6mm) from case for 10s} °C
Electrical Characteristics @ T, = 25°C (Unless Otherwise Specified)
J
Parameter Type { Min. Typ Max. | Units Test Conditions
BVpss Drainto-Source Breakdown Voltage IRF&30 500
IRF832 - - v | vgs = OV ip = 250 pA
IRF831
iRFa33 | %0
Rpsion) Static Drain-to-Source IRF830 | 14 15
On-State Resistance @ |RF831 a Vgg = 10V, Ip = 25A
IRF832
IRFE33 - 185 20
Ip On-State Drain Current @ IRF830
fon) st | 43 | | _ | Ao | VDS > Injon) X Rpsion Max.
IrFes2 | o5 Vas = 10V
1RF833 .
Vasith) Gate Threshold Voitage ALL 20 - 4.0 v Vps = VGs: Ip = 250pA
8fs Forward Transconductance @ ALL 27 41 - S8 | Vps = 50V, Ipg = 25A
Ipss  Zero Gate Voltage Drain Current AL L - - 250 uA Vps = Max. Rating, Vgg = OV
- - 1000 Vps = 0.8 x Max. Rating
Vgs = OV, T = 125°C
Igss Gate-to-Source Leakage Forward ALL - - 500 nA Vgs = 20V
Iges  Gate-to-Sowce Leakage Reverse ALL - — | -850 ]| nA | Vgg = -20V
Qq Total Gate Charge ALL - 21 32 nC VGgs = 10V, Ip = 48A
Vps = 0.8 x Max. Rati
Ogs __GatetoSource Charge A | — T2 [ 48 | ac | OS2 00 na
gﬂd Gate-to-Drain ("Miller"’) Charge ALL - 11 17 nC {Independent of cperating temperature)
tdjon)  Turn-On Delay Time ALL - kil 17 ns Vop = 250V, ip = 4.5A, Rg = 120
4 Rise Time ALL — 15 23 ns Rp = 56Q
tdiofy  Turn-Off Delay Time ALL - 35 63 ns See Fig. 15
t¢ Fall Time ALL - 15 23 ns (Independent of cperating temperature)
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. L
Ls Internal Source Inductance ALL - 75 - nH Measured from the source
lead, 6mm (0.25 in.} from
package to source bonding
pad. g
Ciss Input Capacitance ALL - 610 - pF Vgs = OV, Vpg = 26V
Coss Output Capacitance ALL - a1 - pF = 1.0 MHz
Crss Reverse Transfer Capacitance ALL - 18 - pF See Fig. 10
C-310
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Source-Drain Diode Ratings and Characteristics

Parameter Type | Min. Typ. Max. | Units Test Conditions :

Is :éc"w%os;e ?uurce Current ALL - — 43 A mﬁ:dpml?&i%l‘o :yrm eihowing the integral :

Ism (Ig:(l);e;ld Dsigg:):e G;:urrent ALL - - 15 A 6 4

Vsp Diode Forward Voltage @ ALL - - 1.6 v Ty = 25°C, Ig = 45A, Vgg = OV

ty Reveise Recovery Time ALL | 180 370 760 ns Ty = 25°C, Ig = 45A, dikdt = 100 Alus

QR Reversa Recavery Charge ALL | 098 20 43 uC

ton Forward Turn-On Time ALL | Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.
Thermal Resistance

Rthyc  Junction-to-Case ALL - - 1.7 [KW®

Rihgs  Caseto-Sink ALL - 0.50 — |KW ®| Mounting surface flat, smooth, and greased

Rthya  Junctionto-Ambient ALL - - 80 | KW ®| Typlcal socket mount

Typical SPICE computer Model Parameters (For more information See Application Note AN-975)

sovel | wm), Lim, | Thetativg, | uocM2vs), | vrom, A1 (), R2 (@), RG (),
Devica Channel Channel Mobility Surface Threshold Drain Source Gate
MOSFET Width Langth Modulati Mobility Voltage Rest s Rt
Model
ALL 3 0.497 1.2 0.10 450 425 14 0.02 1
CGSO (pf, ceo Et V) LD (aH), LS (nH) LG (nH), s fs @,
Gate- Gate- Voltage Dependent Drain Sowrce Gate Diode Diode
Source Drain Voltage Source Ined: ca i et Bulk
C i itance Cusrent Resistance
730 c1o 2 + 0895 VDG 45 75 75 87 x1013 0.020

C10 = 2000 pf + 3.2 x 1022 (Vge)*8

© Repetitive Rating; Pulse width fimited by @ Igp = 45A, difdt < 75Alps, ® KW

i o {see figure 5) Vpp = BVpgs, Ty = 150°C WK
Refer to cument HEXFET reliability repart Suggested Ag = 130

@ @ Vpp = 5OV, Starting Ty = 256°C, width . Cyel
L = 25 mH,Rq = 250, @® Pulse = 300 ps; Duty Cycle < 2%

ﬂcm .
wiec .

Peak I = 4.6A.
107 T 1 10
10V 80ps PULSE TEST Vpg = S0V
I _5180us PULSE TEST f
1%} 8 f— —_
a 6.0V = a2 /
i / ] / /
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= z =i
6 -~ —
= = sF—T1, = 150°c?#:1’d = 259%C
u @ 1]
= @
3 T [ I
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g 8 o J
P = i
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= Vgg=5.0V] o |
; 2 f L
4 .5V e > R I -
% 50 100 150 200" %Y S50 1075 2 4 3 8 10 K
Vps: DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vgg. GATE-TO-SOUACE VOLTAGE (VOLTS)
Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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Fig. 3 — Typical Saturation Characteristics * Fig. 4 — Maximum Safe Operating Area
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Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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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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Vgp. SOURCE-TO-DRAIN VOLTAGE (VOLTS)

Fig. 7 — Typical Source-Drain Diode Forward Voltage
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Fig. 9 — Normalized On-Resistance Vs. Temperature
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1500 20

Vgg = OV, f = 1MHz Ig = 4.5A
Ciss = Cgs *+ Coa Cqs SHORTED B —
Crgs = C, Ds =
rss qd |
1200 _ 2 16 Vpg = 250V
Coss = Cas * Cgs Cga / (Cgs * Cod! = Vps = 100\1—%
— IS ® C4e + C w /i
™ ds gd i<l 7,
a \ = //
900 N o 4 /
11} ~ o
3] NG = /
2 = 3 /
= \ NC 4
= 1SS [
g \ N —~——] 3 74
a 600 N 1771 8 7
S \ ) //
v /i
J w
300 \ A E 4
"CGSS . /
\\ LS. 8
ST "~~~ > FOR TEST CIRCUIT
o ~Crss I~ o SEE FIGURE 16
1 2 5 10 2 5 102 0 8 16 24 32 40
Vgg. DRAIN-TO-SOURCE VOLTAGE (VOLTS) Gg, TOTAL GATE CHARGE (nC)
Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typlcal Gate Charge Vs. Gate-to-Source Voitage
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Fig. 12 — Typical On-Resistance Vs. Drain Current Fig. 13 — Maximum Drain Current Vs. Case Temperature
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Flig. 14c — Maximum Avalanche Energy Vs. Starting
Junction Temperature
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Fig. 15a — Switching Time Test Circuit Fig. 15b — Switching Time Waveforms
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Fig. 16a — Basic Gate Charge Waveform Fig. 16b — Gate Charge Test Circuit

C-315

This Material Copyrighted By Its Respective Manufacturer



IRF830, IRF831, IRF832, IRF833 Devices

®

0—
@

0 —
REVERSE
RECOVERY = |
CURRENT

®

0~
RE-APPLIED __|
VOLTAGE

@

DRIVER GATE DRIVE
Do _PW
e PERIOD PERIOD
-
/ Vgs = 10V
[qa
ED]

DUT. tgpy WAVEFORM

BODY DIODE FORWARD
CURRENT
difdt
DUT. Vpg WAVEFORM

DIODE RECQVERY

@ dv/dt
N

/ Booy DIODE; FORWARD DROP

INDUCTOR CURRENT

NN\

AAAAA

11E D l 4855452 0008567 O
T-39-11
INTERNATIONAL RECTIFIER

CIRCUIT LAYOUT CONSIDERATIONS
¢ LOW STRAY INDUCTANCE
© GROUND PLANE

o LOW LEAKAGE INDUCTANCE
CURRENT TRANSFORMER

N\

. +

::139 DRIVER  » dv/dt CONTROLLED BY Rg -
* DRIVER SAME DEVICE GROUP AS DUT
« Igp CONTROLLED BY DUTY FACTOR, D"

Voo

Rg

Fig. 17 — Peak Diode Recovery dv/dt Test Circuit
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*Fig. 18 — Typical Time to Accumulated 1% Gate Failure
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*Fig. 19 — Typical 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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