& HARRIS IRFAC40R
IRFAC42R

N-Channel Power MOSFETs
August 1991 Avalanche Energy Rated

Features Package
® 6.2A and 5.4A, 600V

® rps(on) = 1.2Q2 and 1.6Q
* Repetitive Avalanche Ratings SOURCE

TO-204AA
BOTTOM VIEW

DRAIN
(FLANGE)

¢ Simple Drive Requirements
* Ease of Paralleling

Description

The IRFAC40R and IRFAC42R are advanced power
MOSFETs designed, tested, and guaranteed to withstand a
specified level of energy in the breakdown avalanche mode of
operation. These are n-channel enhancement-mode silicon- Terminal Diagram
gate power field-effect transistors designed for applications
such as switching regulators, switching converters, motor N-CHANNEL ENHANCEMENT MODE
drivers, relay drivers, and drivers for high-power bipolar
switching transistors requiring high speed and low gate-drive D
power. These types can be operated directly from integrated
circuits.

The IRFAC types are supplied in the JEDEC TO-204AA steel
package. G

Absolute Maximum Ratings (Tc = +250C), Unless Otherwise Specified

IRFAC40R IRFAC42R UNITS

Continuous Drain Current

TC=H250C ittt 6.2 54 A

Tc=+1009C..........ccun.n.. 3.9 34 A
Pulsed Drain Current (1) 25 22 A
Gate-Source Voltage .............. +20 +20 v
Maximum Power Dissipation

TC=4250C ittt Pp 125 125 w
Linear Derating FaCIOr. . .. ...ccienennnneerneieenenennenennennns 1.0 10 W/oC
Single Pulse Avalanche Energy Rating (2) (see Figure 14)....... Eas 570 570 mJ
Operating and Storage Junction ...............cc.cceee.. T4, TSTG -55t0+150 -55t0 +150 oC

Temperature Range

Maximum Lead Temperature for Soldering ..................... TL 300 300 oC

(0.063" (1.6mm) from case for 10s)
NOTES:
1. Repetitive Rating: Pulse width limited by i juncti G

(see Figure 5).
2. Vpp = 50V, Starting Ty = +250C, L = 16mH, Rg = 250, Peak I|_ = 6.8A.

CAUTION: These devices are sensitive o electrostatic discharge. Proper 1.C. handling p dures should be foll d. File Number 2 1 56.1
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Specifications IRFAC40R, IRFAC42R

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

N-CHANNEL
POWER MOSFETs

Parameter Type Min. | Typ. | Max. | Units Test Conditions
BVpss Drain-to-Source Breakdown IRFAC40R _ _
Voltage IRFAC42R 600 —_ —_ " Vas =0V, lp = 250uA
Rosom Static Drain-to-Source IRFAC40R| — 097 | 12 Q Ves = 10V. Io = 3.4A
On-State Resistance @ IRFAC42R| — 12 16 s = 10V, Io = 3.
lbom  On-State Drain Current @, IRFAC40R| 6.2 _ _ A | Ves> lown X Roson Max.
IRFAC42R| 54 Vas = 10V
Vesan Gate Threshold Voltage ALL 2.0 — 4.0 v Vos = Vas, lp = 250uA
Ors Forward Transconductance @ ALL 4.7 70 — S(U) | Vos =50V, los = 34A
loss  Zero Gate Voltage ALL — — 250 uA Vos = Max. Rating, Ves = 0V
Drain Current — — 1000 Vos = 0.8 x Max. Rating, Vas = 0V, T, = 125°C
less Gate-to-Source Leakage Forward ALL — — 100 nA | Ves =20V
lasss Gate-to-Source Leakage Reverse ALL — — -100 | nA | Vas=-20V
Qq Total Gate Charge ALL — 40 60 nC | Ves=10V, Ip=6.2A
Qe  Gate-to-Source Charge ALL — 55 — [ nC | ¥ }%.81’%""“ Rating
Qga  Gate-to-Drain (“Miller”) Charge ALL — 20 — nC | (Independent of operating temperature)
tsom  Turn-On Delay Time ALL — 13 20 ns | Voo =300V, Ip =6.2A, Rs =9.1Q
t Rise Time ALL — 18 27 ns Rp =47Q
tson  Turn-Off Delay Time ALL — 55 83 ns See Fig. 15
t Fall Time ALL — 20 30 ns (Independent of operating temperature)
Lo Internal Drain Inductance ALL — 5.0 — nH | Measured from the | Modified MOSFET
drain lead, 6mm (0.25{ symbol showing the
in.) from package to | internal inductances.
center of die.
Ls Internal Source Inductance ALL — 13 — nH | Measured from the 2
source lead, 6mm
(0.25 in.) from S
package to source <
bonding pad.
Ciss Input Capacitance ALL — 1300 — pF Vgs = 0V, Vos = 25V
Coss Output Capacitance ALL — 160 — pF | f=1.0MHz
Css Reverse Transfer Capacitance ALL — 30 — pF | See Fig. 10
R  Junction-to-Case ALL — — 10 |°C/W
Rincs Case-to-Sink ALL — 0.12 — | °C/W | Mounting surface flat, smooth, and greased
Rewa  Junction-to-Ambient ALL — — 30 |°C/W | Typical-socket mount
Source-Drain Diode Ratings and Characteristics
P t Type Min. | Typ. | Max. | Units Test Conditions
Is Continuous Source Current ALL — - 6.2 A Modified MOSFET symbol showing
(Body Diode) the integral Reverse p-n S
Ism Pulse Source Current junction rectifer. g
(Body Diode) ® ALL - | - | 5 g
Vso Diode Forward Voltage @ ALL — — 15 \ T,=25°C, Is = 6.2A, Vgs = OV
tr Reverse Recovery Time ALL 200 450 940 ns T.=25°C, Is = 6.2A, di/dt = 100A/us
Qerr Reverse Recovery Charge ALL 18 3.8 79 uC
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Ls + Lo.

@ Repetitive Rating: Pulse width limited

@ @ Voo = 50V, Starting T, = 25°C,

@Pulse width < 300us; Duty Cycle < 2%

L = 16mH, R =25Q,
Peak I = 6.8A

by maximum junction temperature (see
figure 5).

4-365
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IRFAC40R, IRFAC42R
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IRFAC40R, IRFAC42R

10
Vps z 100V -
80ps PULSE TEST i
— T =25°C
a /
e 4
g s / 1 . J=150°C [
Z -
& A
y
2 /
5 4
2 / {
2 /|
o
i /.
o 2
2
LY/
% 4 1

Fig. 6 - Typical Transconductance Vs. Drain Current

1.25

Ip. DRAIN CURRENT (AMPERES)

1.15

1.05

0.95

0.85

BVpgs. DRAIN-TO-SOURCE BREAKDOWN VOLTAGE
(NORMAL IZED)

0.75

60 -40 -20 0 20 40 60 B0 100 120 140

T4 JUNCTION TEMPERATURE ( °C)

Fig. 8 - Breakdown Voltage Vs. Temperature

1

ERpN

T
Cyss = Cgs * Cgg- Cgs SHORTED

Crss = Cga

Coss = Cas * Cgs Cqa / Cgs * Cgo!

— ,\ = Cgs * Cqq
& N ?
W 1800 N
H NN
o} \ 1ss
2 \ \ I .
a 1200
B \ N
S Y §

600

N COSS
H-S 14
N ~{Crss I~~~
0 -

1

Fig. 10 - Typical Capacitance Vs. Drain-to-Source Voltage

10 5
Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS)

102

4-367

102 — T
& s[b— F I 3T
w
& RS N .

i 7
s 4
‘&-‘ y - —
-4 v A5 iV 5 QNN G S .
=] - - 7
o [ETELLI ANRY A =250
z
< 2 —
a
(=]

1
w
w ¥ i ——
a H— F i S gu— — —
> 5 r
@ [ —_]
« L |
& . L 1]
" [l 1

01
00 0.3 0.6 09 1.2 15

Vgp. SOURCE-TO-DRAIN VOLTAGE (VOLTS)

Fig. 7 - Typical Source-Drain Diode Forward Voltage

3.0

w Ip = 624

g

= /

2 A

w24 /

w

a

- 4

) /

w —4 g y.

g8 /

83 A

S ¥ pd

-1

z Z

] b

=) //

06

§ = ‘I

v

o

o Vgs = 10V
00

<60 -40 -20 0 20 40 60 B0 100 120 140 160
T, JUNCTION TEMPERATURE ( °C)

Fig. 9 - Normalized On-Resistance Vs. Temperature

20
Ip =6 24a I

g Vog = 360V
g 16 Vpg = 240V
3 vog = 120v]
w }
[}
<
-
3 12
>
w
Q
[*4
3
@ 8
o
2
T
w
w
<
3 4
o /
= FOR TEST CIRCUIT

0 SEE FIGURE 16

0 12 24 36 48 60
Qg. TOTAL GATE CHARGE (nC)

Fig. 11 - Typical Gate Charge Vs. Gate-to-Source Voltage

N-CHANNEL
POWER MOSFETs




IRFAC40R, IRFAC42R
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IRFAC40R, IRFAC42R
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Fib. 16b - Gate Charge Test Circuit
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a HARRIS IRFBC40R
IRFBC42R

N-Channel Power MOSFETs

August 1991 Avalanche Energy Rated
Features Package
TO-220AB
® 6.2A and 5.4A, 600V TOP VIEW
® Ips(on) = 1.202 and 1.6Q
* Repetitive Avalanche Ratings DRAIN
© Simple Drive Requirements (FLANGE) '®) :=_—"::: ggkllF:‘CE
e Ease of Paralleling I_. _f——=GATE

Description

The IRFBC40R and IRFBC42R are advanced power
MOSFETs designed, tested, and guaranteed to withstand a
specified level of energy in the breakdown avalanche mode of
operation. These are n-channel enhancement-mode silicon- Terminal Diagram
gate power field-effect transistors designed for applications
such as switching regulators, switching converters, motor N-CHANNEL ENHANCEMENT MODE
drivers, relay drivers, and drivers for high-power bipolar
switching transistors requiring high speed and low gate-drive D
power. These types can be operated directly from integrated
circuits.

The IRFAC types are supplied in the JEDEC TO-220AB steel
package. G

Absolute Maximum Ratings (Tg = +250C), Unless Otherwise Specified

IRFBC40R IRFBC42R UNITS

Continuous Drain Current

TE=4250C .ttt s Ib 6.2 54 A

TO=41000C ...ttt Ip 3.9 34 A
PulsedDrain Curmrent (1) .....ooiiiiintiitinnienennernnennns Iom 25 22 A
Gate-SourceVoltage .............coviiiiiiiniiiininennn VGs +20 +20 \
Maximum Power Dissipation

TO=4250C .ttt Pp 125 125 w
Linear Derating FaCtOr. .......ovviuiiiiiiiieienreneninenneennns 1.0 1.0 W/oC
Single Pulse Avalanche Energy Rating (2) (see Figure 14)....... Eas 5§70 570 mJ
Operating and Storage Junction ...............cooouuuen. T4, TSTG -55t0 +150 -55t0 +150 oC

Temperature Range

Maximum Lead Temperature forSoldering..................... TL 300 300 oC

(0.063" (1.6mm) from case for 10s)
NOTES:
1. Repetitive Rating: Pulse width limited by maximum junction temperature

(see Figure 5).
2. Vpp = 50V, Starting T = +259C, L = 16mH, Rg = 250, Peak || = 6.8A.

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. File Number 21 57 1

Copyright © Harris Corporation 1991
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Specifications IRFBC40R, IRFBC42R

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

Parsmeter Type | Min. | Typ. | Max. | Units Test Conditions
BVoss Drsg} t;«;—eSouroe Breakdown :2m 600 _ _ v Vas = OV, lo = 250uA
Roson Static Drain-to-Source IRFBC40R| — 097 | 1.2 A | Ves=10V. 1o = 3.4A
On-State Resistance @ IRFBC42R| — 1.2 16 es » 107
loww  On-State Drain Current @ IRFBC40R| 6.2 _ _ A | Vos> lown X Rosen Max.
IRFBC42R| 54 Vas = 10V
Vesan Gate Threshold Voltage ALL 20 — 4.0 \ Vos = Vas, lo = 250uA
| g6 Forward Transconductance @ ALL 47 70 — | S(v) | Vos =100V, los = 34A
loss  Zero Gate Voltage ALL — — 250 A | Vos=Max. Rating, Vgs = OV
Drain Current — — 11000 | [ Vos = 0.8 x Max. Rating, Ves = 0V, T, = 125°C
lass Gate-to-Source Leakage Forward ALL — — 500 nA | Vas=20V
lecss Gate-to-Source Leakage Reverse ALL — — -500 | nA | Vas=-20V
Qg Total Gate Charge ALL — 40 60 nC | Ves =10V, Ip = 6.2A
Qg  Gate-to-Source Charge ALL — 55 — | nC ggﬁé}%71’%Max~ Rating
Qg  Gate-to-Drain (“Miller”) Charge ALL — 20 — nC | (Independent of operating temperature)
taom  Turn-On Delay Time ALL — 13 20 ns | Voo =300V, Ip = 6.2A, Rs =9.1Q
t Rise Time ALL — 18 27 ns | Rpo=47Q
taotn  Turn-Off Delay Time ALL — 55 83 ns | SeeFig. 15
t Fall Time ALL — 20 30 ns (Independent of operating temperature)
Lo Internal Drain Inductance ALL — 45 — nH | Measured from the | Modified MOSFET
drain lead, 6mm (0.25| symbol showing the
in.) from package to | internal inductances.
center of die.
Ls Internal Source Inductance ALL - 75 - nH | Measured from the 2
source lead, 6mm
(0.25 in.) from S
package to source
bonding pad. S
Cis Input Capacitance ALL — 1300 | — pF | Vas =0V, Vps = 25V
Coss Output Capacitance ALL — 160 — pF | f=1.0MHz
Cns Reverse Transfer Capacitance ALL — 45 — pF | SeeFig. 10
Rmec Junction-to-Case ALL — — 10 |°C/W .
Rncs Case-to-Sink ALL — 0.50 — | °C/W | Mounting surface flat, smooth, and greased
Reua Junction-to-Ambient ALL — - 80 | °C/W | Typical-socket mount
Source-Drain Diode Ratings and Characteristics
Parameter Type Min. | Typ. | Max. | Units Test Conditions
Is Continuous Source Current ALL - - 6.2 A Modified MOSFET symbol showing 3
(Body Diode) Fhe u'!tegral El(_everse p-n
[ :g:; St‘,’”,og (G;)urrent ALL — _ 25 A junction rectifier. ?@
Vso Diode Forward Voltage @ ALL — — 1.5 \ T,=25°C, Is = 6.2A, Vas = OV
te Reverse Recovery Time ALL 200 450 940 ns T, =25°C, Is = 6.2A, di/dt = 100A/us
Qra Reverse Recovery Charge ALL 1.8 3.8 8.0 uC
ton Forward Turm-on Time ALL Intrinsic tum-on time is negligible. Tumn-on speed is substantially controlled by Ls + Lo.

@ Repetitive Rating: Pulse width limited
by maximum junction temperature (see
figure 5).

@ @ Voo = 50V, Starting T, = 25°C,
L = 16mH, Re =250,
Peak I = 6.8A
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@Pulse width < 300us; Duty Cycle < 2%
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Io. DRAIN CURRENT (AMPERES)
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IRFBC40R, IRFBC42R
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IRFBC40R, IRFBC42R
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