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Standard Power MOSFETs

IRFF110, IRFF111, IRFF112, IRFF113 File Number 1562
Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode N-CHANNEL ENHANCEMENT MODE

Power Field-Effect Transistors 0

3.0A and 3.5A, 60V-100V
rps(on) = 0.6 Q and 0.8 Q

Features:

u SOA is power-dissipation limited

w Nanosecond switching speeds

® Linear transfer characteristics

m High input impedance s

m Majority carrier device 928-33741
TERMINAL DIAGRAM

The IRFF110, IRFF111, IRFF112and IRFF113are n-channel TERMINAL DESIGNATION

enhancement-mode silicon-gate power field-effect cate

transistors designed for applications such as switching

regulators, switching converters, motordrivers, relay drivers,

and drivers for high-power bipolar switching transistors oRAIN

requiring high speed and low gate-drive power. These types SOURCE (CASE)

can be operated directly from integrated circuits.

The IRFF-types are supplied in the JEDEC TO-205AF 92¢s-37885

(LOW-PROFILE TO-39) metal package.
JEDEC TO-205AF

Absolute Maximum Ratings

Patameter IRFF110 IRFF111 IRFF112 IRFF113 Units
Vps Drain - Source Voitage @ 100 60 100 60 v
VDGR Drain - Gate Voltage (Rgs = 20 kQ) © 100 60 100 60 v
Ip@ Tc = 26°C__ Continuous Drain Current 3.5 3.5 3.0 3.0 A
IpMm Pulsed Drain Current @ 14 14 12 12 A
VGs Gate - Source Voltage +20 \
Pp @ T = 25°C  Max. Power Dissipation 15 (See Fig. 14) w
Linear Derating Factor 0.12 (See Fig. 14) Wsec
Im Inductive Current, Clamped ., {See Fig. 15 and 161 L = 100xH A
14 | 14 } 12 1 12
T "
T:Ig g:ae}‘:g‘lenge#l::r‘:l?r:n:ange -8510150 °c
Lead Temperature 300 (0.063 in. {1.6mm} from case for 10s) °C
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I Standard Power MOSFETs

IRFF110, IRFF111, IRFF112, IRFF113
Electrical Characteristics @T¢ = 25°C (Unless Otherwise Specified)

Parameter Type Min. | Typ. { Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voitage ::::ug 100 _ - v Vgs = OV
e oo [ = [ - [ v | n-mom
VGsith) Gate Threshold Voltage ALL 2.0 - 4.0 v Vps = Vgs. Ip = 260:A
Igss  Gate-Source Leakage Forward ALL - -~ 100 nA Vgs = 20V
IGss  Gate-Source Leakage Reverse ALL - — |-100 nA Vgs = -20V -
[ Zero Gate Voltage Drain C t - - 250 Vps = Max. Rating, Vgg = OV
Dss ro Gate Voltage Drain Curren ALL A D! i 2. Vgs _
- — 1000 pA Vps = Max. Rating x 0.8, Vgg = OV. T¢ = 125°C
iD{on)  On-State Drain Current @ :sig:? 3.5 _ _ A
T Vs ? 'otom * Rosion mex.- Vas = 10V
wrFig | 30 | — - A
Rpsion) Static Drain-Source On-State IRFF110 _
Resistance @ IRFF111 0.5 | 08 2
frrpry Vgs = 10V.ip = 1.6A
IRFF113 - 08 | o8 aQ
91s Farward Tr ® ALL 1.0 |165] - | s@m Vbs ? 'bion) * Rosion) max.- Ip = 154
Ciss Input Capacita.nce ALL - 135 | 200 oF Vs = OV, Vpg = 25V, f = 1.0MHz
Cogs _ Output Capacitance ALL - 80 | 100 pF SeeFig. 10
Cigs Reverse Transfer Capacitance ALL - 20 25 pF
td{on) Turn-On Delay Time ALL - 10 20 As Vop = 0.5B8Vpgg, Ip = 1.5A,Z, = 500
t Rise Time AtL - 16 26 ns SeeFig. 17 ,
| tdfofty Turn-Off Detay Time ALL - 15 26 ns (MOSFET switching times are essentially
t Fall Time ALL - 10 | 20 ns of fure.}
Total Gate Charge _ Vgs = 10V.ip = 8.0A, Vpg = 0.8 Max. Rating.
% {Gate-Source Plus Gate-Drain} AlL 5.0 78 nc SeesFig. 18 for test circuit. {Gate charge Is essentially
i il )
&s Gate-Source Charge ALL - 2.0 - nC of op hd
Qqg Gate-Drain ("’Muller'’) Charge AtL - 3.0 - nC
Lp Internal Drain Inductance AtL - 5.0 - nH Measured from the Modified MOSFET
drainlead, 5 mm (0.2 symbol showing the
in.) from header to internal device
center of die. inductances.
LD
Ls Internal Source Inductance ALL - 15 - nH Measured from the
source lead, Smm {0.2
in.) from header to G Ls
source bonding pad.
S
Thermal Resistance
Ahyc  Junction-to-Case | A | - T -Te33] ecw| ]
Rihga  Junction-to-Ambient | AL | = 17="]75 | °c/W | Free Ar Operauan i
Source-Drain Diode Ratings and Characteristics
ig Continuous Source Current IRFF110 _ _ 35 A Modified MOSFET symbol
{Body Diode} I\RFF111 - showing the integral
IRFF112 reverse P-N junction rectifier. o
RFF113 | — - | 30 A
i Pulse Source Current IRFF110
SM {Body Dicdel @ IRFF111 - - 14 A c-@
IRFF112 s
RFF113 | = - 12 A
Vsp  Diods Farward Voltage @ el - - 28| v Te = 25°C, Ig = 3.5A, Vgg = OV
(RFF112
(RFF113 - - 2.0 v Te = 26°C.1g = 3.0A,Vgg = OV
ty Reverse Racovery Time ALL — 200 | - ns T, = 180°C, Ig = 3.5A, dig/idt = 100A/us
Opp____Raverse Recovered Charge ALL - 1.0 - “C Ty = 150°C, Ig = 3.5A, di/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

DTy = 26°Ct0160°C.  @Pulse Test: Pulse width < 300gs, Duty Cycle < 2%. @ Repetitive Rating: Pulss width limited
by max. junction temperature.
See Transiant Thermat Impadance Curve (Fig.VSI.
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IRFF110, IRFF111, IRFF112, IRFF113
(1] - [1]
' L1 7T
12 2 PULSE TES 12 1® A
) 1 1
ﬂ Vos> Ip{on) X J /
(= 84 1 —Apsign) max. -——-r,-lzsoc J 77
g 1] e T;-I*"‘ /
5 “ i " Ty 8550
A
. - * £ W/
g 1] £ .0 / /
= 12 z 2 /
:
R Su
E . 1.
F o o
0 — ] °
D) 0 ) “ [} ] 2 ‘ [ ) 10
Vs, DNAIN-TO SOUACE VOLTAGE (VOLTS) VGs. GATE T0 SOUACE VOLTAGE (VOLTS)
Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
100 H—r 111+
1" 31
N il )i ® i
7 QPEAATION IN THIS
/“" // AREA 1S LIMITED
LU 3 20} 18FF110, 1 8Y RoS(en)
7 /| T ] ==
8 s Fa & 10[mFr1i2.3 i 10
g ===s
“ 2
§ /VBS'7 E s IRFF110, 1 M\ S 10050
g o V7 & etz INIINVS TN
3 S T A W
=z 12 5 I | N\ Tms
4 ===
= =] 11— HE
S A = HE
2 - == PP
= 05— 1,4 1509C MAX. s
1. | Ryngg =833°C/W. [
§ 02— SiNGLEPULSE | IRFFI1L, 1ms
" ’ | T iaeFis0 oc.
PLTTTTHEE vv vy T
s LU — | a1
© 05 10 15 20 25 30 35 40 45 50 02 s 10 20 50 100 200 500
Vpg, DRAIN TO SOURCE VOLTAGE (VOLTS) Vps, DRAIN TOSOUACE VOLTAGE (VOLTS)
Fig. 3 ~ Typical Saturation Characteristics Fig. 4 — Maximum Safe Operating Area
£
3 2
2
&
~E 10
wE
23 [=0=0 7
Eg os HOTES 14
frevy - =1 44
.;%. o 0.2 1 - Pom 44
82 o == Rl
& = T
55 [ = |t f-tie l .
= t
g, = 2 —|
22 g5t e [0 +H
5% 0 = - i DUTY FACTOR,0= I H
- =20 g i UTY FACTOR. D= ¢ 1
£ n . P17 sinGLe puLsE (T 2 PER UNIT BASE = Rypyc =8 33 OEG Crw | I}
= 1A THERMAL IMPEDANCE)
S 3 Tyu-Tc=Ppm 2.
I =« E T Il
ws 2 5 4 2 s 3 2 5 g2 2 5 gl 2 5 19 2 [T
17.SQUARE WAVE PULSE DURATION {SECONDS)
~ Fig. 5 — Maxi Effective Transient Thermal | di s ion-to-Case Vs. Pulse Duration

194 . —--




G E SOLID STATE 0l DEIB&.?SUM 0oL&252 3 r
D1E 18252 DT-39-07
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Standard Power MOSFETs
IRFF110, IRFF111, IRFF112, IRFF113
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Fig. 6 — Typical Transconductance Vs. Drain Current Fig. 7 — Typical Source-Drain Diode Forward Voitage
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- Standard Power MOSFETs
IRFF110, IRFF111, IRFF112, IRFF113
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Fig. 14 — Power Vs, Temperature Derating Curve
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Fig. 15 — Clamped Inductive Test Circuit Fig. 16 — CI. d inductive Wavef.
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