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REPETITIVE AVALANCHE AND dv/dt RATED*

. IRF840

HEXFET'TRANSISTORS
\ o . IRF841
; N-CHANNEL  IRF842 _
A IRF843 il’" %
500 Volt, 0.85 Ohm HEXFET - Product Summary

TO-220AB Plastlc Package

The HEXFET® technology is the key to international

Rectifier's advanced line of power MOSFET transistors, IRFB840 500V 0850 80A

The efficient geometry and unique processing of this latest

"“State of the Art” design achieves: very low on-state IRF84t 450v 0450 80A

resistance combined with high transconductance; superior IRFB42 . 500V 112 704
arse en d diod dvidt bility.

rev ergy and diode recovery dufit capability. R - preey e | 7oA

Part Number | Vpg Rpsion) Ip

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

control, very fast switching, ease of paralleling and .
temperalure stability of the elactrical parameters. Flepetit!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, moter controls, inverters, chappers, audio
amplifiers and high energy pulse circuits.

CASE STYLE AND DIMENSIONS | 10seimaig f TERMS -
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10.54 {0.415} i @ St TERM1 - SOURCE
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*This data shoet apples 1o product with baich eedes Ihal bagin with a digit, i&f;sa
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Absolute Maximum Ratings
Pararmeter RF840, IRF34Y IRFBAZ, IRFB43 Units

Ip@ Tg = 26°C  Continuaus Drain Cosrent 20 70 A
ip @ T = W0°C Continugus Deain Current 51 44 A
oM Pulsed Drzin Curcant @ ] ’ 28 A
Pp @ Tg = 25°C  Max. Power Dissipation 125 w

Linear Derating Factor 1.0 WiK &
Vas Gate-to-Source Vohage 120 v
Eas Singla Pulsa Avalanche Engigy & 610 - md

. {See Fg. 14}

1 AR Avalancha Current @ ] A

(Repetitive or Mon-Repatithe] [Sea Eapt
Ean Repatitive Avalanche Encrgy & | 3“1:?”" mJ
dvidt Foak Diode Becovery dvidt & as Mins

. (See Fig. 1N

T Operating Junction ~EB [ 160 o¢
¥S1G Storsge Temperatwe Range

Laad Temperstura 300 {0.063 in. f1.6mm) o casa for 10s WG

Electrical Characteristics @ 1, = 25°¢ (Unless Otherwise Spacifiadt

Patameter Type | Min. | Typ | Max | Umis Test Conditions
BVpsg Dralndo-Souwrca Breakdown Voliage IRFB40 | cop
IRFB42 _ _ v | Vg =0V 1g = 250 A
IRFg4
AFsaa | ¥
Rpsiony Static Drain-to-Source i o070 | oss -
On-State Resistance @ IRFBA1 a Vgs = 10V, Ip = 44A
IRFg42
AFBeE| — 0.85 11
1 OreState Drain Current & IREB40
Dot meeae | 89§ 1t _ | 4 { Yos ™ Ijon X Rpgion) Max
AR Vg = WV
IRF843 )
Vasgun ‘Sete Threshold Yoltage ALL 20 - 40 v Vps = Vigg Ip = 260pA
- Forward Fransconductance & ALL | 49 74 - Sith | Vpg = 50V, Ing = 44A
Ipss Zero Gata \eltage Drain Current ALL - - 290 A Vps = Max. Agling, Vgg = OV
- - 1000 Vg = 0.9 x Max Rating
Vag = M Ty = 126°C
1 lgss  Gateto-Sourca Leakage Forward ALL - - 500 na | Vigg = 20V
Iggs  Gateto-Source Leakage Reverse ALL - - -500 | A Vg = —20V
Oy Tolal Gate Charge ALL - 42 €3 nC | Vgg = 10% Ip = BOA
Vps = 0.8 x Max. Rating
gy GatetoSouca Cherge aL | - | 8z [ es | nc SEesﬁg. P
E Gate-te-Drain {"Miler”) Charge - o 7] nC linefependsant of it Ternp
tdion)  Turr-On Delay Thme ALL - 123 2 n: 1 Vpp = 250V 1p = B.0A, Rg = 8.t
1 Riz4 Time ALL — P ) ns | Rp = 300
tdfatn  Turn-CH Dalzy Tima ALL - 49 4 na Sea Fig. 15
1 Fall Tima AL | - 20 0 ns | independent of operst 0 }
Lo Intemal Crain Inductance ALL — 45 - nH | Masasured from the draln Modified MOSFET mymbal
lead, Gmm 0.25 in) from showing the internal
package to canker of dia inductances.
Lg Interral Source nductance ALL - 15 - aH | Muayurgd from tha source
lead, 8mm {0.26 in) from
packaga o source bondingf |
pad.
Cies Input Capaciiance ALL — 1300 - pF | ¥gg = 0M Vpg = 28V
Cosg Output Capacitance ALL - 180 - pF = 1.0 MH:z
Crag Raverse Transfor Capacitance AL - 45 - pF See Fig. 10
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Source-Drain Diode Ratings and Characteristics
P Type | Min. | Tvp | Max { Units Test Conditiona

I Continuous Sourca Currant aL | - — | 80 | A | Modfled MOSFET symbol showing the integeal

s tBody ll;?::lo} e Raverss pn junciion rectifiec 1‘"‘

tgpy  Pulsed Source Currnt AL | - - | 2| a ( wif

{Body Diode} ©

Vgp  Diods Forward Voltage @ aL | - — t2o | v |7)=20c15 » 804 Vgg = 0¥

ty Roverga Recovery Tima AL | 210 480 970 03 | Ty = 28°C, I = 804, dikt = 100 Al

CaR Ravorse Racovery Charge ALL 20 42 82 ac

fon Forward Tum-On Time ALL { tntrinsdc tom-on dme (s neghightte. Femron spoed is substantially controlted by Lg + Lp.
Thermal Resistance

Ripjg  Junctonto-Case an | - [ - | 10 juwo

Rincs  CasetoSink aL | - [ose| — ||<m® Mounting surface flat, smoath, and gressed

s Junction-toAmblent sl ] = | - | ® |xw o] Tpica socket mount

Typlcal SPICE Computer Model Parameters (For more information See Application Note AN-975)

et W (rol, Liam, | ™empm | voendvs, | viom, A1 O, R2 i), RG 1,
Davica Chanr Channal Mabillity Surfoce Thresheld Drain Sourca Gate
“&f’ Width Langth Maduimtion Mobility Voltage i Resi Rask
AL 3 0978 1.2 020 450 127 0.60 002 05
€aS0 ph, €aD if IS (A, s ),
m 3D angt ™, LD {nHj, ‘ I.t.a" nH, g G;t::n, S m, Do
Capacit Canacit Yoltaga Saurce d ch sac”i '
820 cn 2 + 0,995 VDG 45 75 78 13 %1012 oo
G11 = 3000 pf + 7 x 1022 {vggd®
@ Rapatitiva Reting; Pulsa width mited by @ lgp = BOA, dildt x 100 Alus, © KW = "CW
A soe figuia B} VoD = BVpgg, Ty = 180°C WK = WirC
Refor to cument HEXFET reflsblity report 8 I Rg = 0.10
@ @ Vpp = SOV, Starting T = 26°C, .
O o IR . e 260, @ Pubse width = 300 ps; Duty Cyche < 2%
Pank Iy, =
» 108
b ‘sE i ¥ 50V =
10V 80ps PULSE TEST sf ¥os =
80ps PULSE TEST
12 2
E 6.0V = E 10 = o
& e s i
z 2 21/
= s [ 2 ,
g = /
£ ﬁ == 3 =
a —— 7, = 0 T, = 25%
S s 5. 5V m S SpE=Ju= 190Cf
5 a ., I
& g /
a 0.4 4
&a = 3
H 3 VBS-E‘ . OV - "'n s
T
4.5v | 2 l '
0 4.3Y !0"2
0 5 0 2 4 5] 8 10

Fig. 1 — Typical Output Characteristics

50 160 150 200 250
Vpg. DRAIN-TO-SQURCE VOLTAGE (VOLTS}

Vgg GATE-TG-SOURCE VOLTAGE (VOLTS)

Fig. 2 — Typical Transfer Characteristics
C-319
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Fig. 3 — Typlcal Saturation Characteristics ] Fig. 4 — Maximum Safe Operating Area
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Flg. § — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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15 102
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Fig. 6 — Typical Transconductance ¥s. Drain Current Fig. 7 — Typical Source-Drain Diode Forward Voltage
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Fig. 8 — Breakdown Voltage Vs. Temperature Fig 9 — Normalized On-Resistance Va. Temperature
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3000 VGS=W' T=10; 20 s = 8,04
Cigs = Ggg + Cgd- Cds SHOATED &
2400 Crgs ™ ch 'zl_ . ¥pg = 400V
Cass = Cds * Cgs Cqa / (Cgs * Cod z :DS R fgg\‘:—>
E 3 r
E \\ " Cho * Cq " lé," as / /?
8 L = : ////
w 1800 - a 12
o =hy 5]
S \ iss % 7
& 1200 AN —— 3 e V7.
- N 7
b3 & /
. ] g_{/:
I3 \ w
600 B 4 l
Coss .
[ 001
T = = FOR TEST CIRCUIT
c . —
o 'S5 S ] o SEE FIGURE 18
z 5 10 2 5 102 0 12 24 36 a8 60
Vgs: DAAIN-TO-SOURCE VOLTAGE (VOLTS) Qg TOTAL GATE CHARGE (nC)

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Volltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 12 — Typical Cn-Resistance Vs. Drain Current Fig. 13 — Maximum Drain Current Vs. Case Temperature
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750
VARY o TD CBTAR T T 1
REQUIRED PEAK || 5 _I_ PEAK = 8.0A
& VDD = G0V
B
g2 &o00
3
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g N
g 450
RN
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ﬁ 150 .
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Fig. 14b — Unclamped Inductive Wavsforms STARTING T) JUNCTION TEMPERATURE ( o¢)

Fig. 14c — Maximum Avalanche Energy Vs. Starting
Junction Temparature

vGs /_
o /
VoS
Vg = 10V | | |
105 / \
PULSE WIDTH = § us ! —-/= W I\_ | .
OUTY FACTOR =0.1% l I i ;
= it
Fig. 15a — Switching Time Test Circuit Fig. 15b — Switching Time Waveforms

Vo I | I 15 mA 8
GATE 0 ———_

VOLTAGE Vo
/ = Ip
CURRENT CURRENT
p— PLING SAMELING
CHARGE ?ﬁmmmn RESISTOR
Fig. 16a — Basic Gate Charge Waveform Fig. 16b — Gate Charge Test Circuit
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Ilﬂfa DRIVER « dvfdt CONTROLLED BY Ry
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+——=< » LOW STRAY INDUCTANCE
* GAOUND PLANE
* LOW LEAKAGE INDUCTANCE
CURRENT TRANSFORMER
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L d

* ORWER SAME DEVIGE GROUP AS DUT
* Igpy CONTROLLED BY DUTY FACTOR. "D"

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

*The data shown I3 corvect as of April 15, 1987, This Information Is updated on &

10 1
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& 90% uu.\\
L 0.01
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*Fig. 19 — Typical High Temperature Reverse Bias

quarerly basls; far the Ialest refiability data, plaase contact your focad IR field office,
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