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AVALANCHE AND dv/dt RATED
175°C OPERATING TEMPERATURE

HEXFET® TRANSISTORS IRFO34

D 3 IRFO35
6 N-CHANNEL

S

goo- ‘5%'&%%% g;un HEXI:E'I;a a - - Product Summary -

'(TO-3) Hermetic Package

The HEXFET® technology is the key to International  — o umeer | BVDss | Fpsoem | o

Flectlﬂﬁ?r's advanced Iinedof p;ower MOSFET tra;llsistors. IRF034 60v 00500 -30A

The efficient geometry and unique processing of this latest -

“State of the Ar" |'c},esign achisves: verynglgw on-state _IRFO35 60v 0.0700 25A

resistance combined with high transconductance; superior
reverse energy and diode reoovery dv/dt capability.

The HEXFET transistors also feature all of the well : FEA_TURES:
established advantages of MOSFETs such as voltage - o - -
control, very fast switching, ease of paralleling and M Avalanche Rated

temperature stablllty of the electncal parameters B Dynamic dv/dt Rating

They are well suited for appllcatlons such as swntch!ng B Simple Drive Requirements
power supplies, motor controls, inverters, choppers, audio . v 3 ’
amplifiers and high energy puise circuits. ] E_as'euqf P_al_rallellng
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Absolute Maximum Ratings
Pacameter IRFO34 IRFO35 Units

Ip@ Tc = 25°C  Continuous Drain Curent 30 % ) A

ip @ Tc = 100°C  Continuous Drain Current ] 18 ) A

ipm Puised Drain Current @ 120 100 A

Pp @ Tg = 25°C  Max. Power Dissipation %0 w

Linear Derating Factor 0.60 WK ®

VGgs Gate-to-Source Voltage +20 v

Eas Single Pulse Avalanche Energy @ 19 mJ

- {See Fig. 14)
dv/dt N Peak Diode Recovery dvidt @ 4.5 Vins
{See Fig. 17}

T Operating Junction ~55 to 176 oC

TstG Storage Temperatwe Range -

Lead Temperature 300 (0.063 in. i1.6mm) from case for 10s) °C
Electrical Characteristics @ T, = 25°C (Unless Otherwise Specified)
Paramneter Type Min. Typ Max. { Units Test Conditions _

BVpgs Drainto-Source Breakdown Voltage IRF0s4 | g _ - v | vgs = 0V Ip = 250 uA

RoSlon) G St Anetancs ARM] = [0M0 100 g | vgg = tovlp = 18

IRFO35 | — | 0.050 | 0.070 )

IDlon}  On-State Drain Current @ IRFO34 | 30 _ - A | VoS > Ijon) X Rosion) Max.

wrows | 2 ] Vgs = 10V

Vasith) Gate Threshold Voltage AL {20 | — | a0 | v | vpg=Vgsilp=250pA

s Forward Transconductance @ A | 93 | 14 — | sw | vpg = 50V, Ipg = 18a

Ipss  Zero Gate Voltage Drain Current ALl = N N Vps = Max. Rating, Vgg = OV -

- — | 1000 Vps = 0.8 x Max. Reting
N N Vgs = 0V, Tj = 160°C

Igss  Gate-to-Source Leakage Forward AL | - — | 100 | na | vgg=20v _

lass  Geteto-Source Leskage Revorse Al | — — | 100 | nA | vgs = -20v .

Qg Total Gate Charge X XTI a2 47 | nC | vgs =10V Ip = A

[ 0ge _ GatotoSource Charge AL | — |68 ] 10 | nC ;‘f;_ﬂ:  Mex. Rotog .

Qgq _ Gsteto-Drain (“Miller’) Charge — ] 18 | 22 7| nC | iindependent of operating temperature) *

‘tdion)  Tum-On Delay Time AL [ — 14 2t ns | Vpp = 30V, Ip ~ 30A, Rg = 120 ~

t Rise Time AL | — 7 10 | ns | Rp =100

tdioff  Tum-Off Delay Time AL |~ 35 53 | ns | SeeFg. 15

t Feil Time AL | - 63 80 | ns | (independent of operating tsmp )

Lo Intemal Drain Inductsnce ALL | — 50 | — | nH | Measured from the drain Modified MOSFET symbol
toad, 6mm (0.25 in) from | showing the intenal
package to center of die inductances

Lg Intemal Source Inductance ALL - 13 - nH Maeasured from the source
lead, Bmm (0.25 In.) from
package to source bonding
pad . -

Ciss Input Capacitance ALL - 1300 - pF Vgs = 0V, Vpg = 25V

Coss  Output Capacitance AL | - [ e0 | - pF | f= 1.0 MHz

Cras  Reverse Tianstor Capacitance AL | — 1o | = pF | Ses Fig. 10
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Source-Drain Diode Ratings and Characteristics
Porameter Typa Min. | Typ. | Max | Units Test Conditions
Is Cominu(_)us Source Current ALL - - 30 A Modified MOSFET symbol showing the integral o
{Bady Diode) Reverse p-n junction rectifier
IsM  Pulsed Source Current AL | — | — T 0o | & E
(Body Diode) ® s
Vgp  Diode Forward Voltage @ AL | — - | 18 vV | Ty = 25°C Ig = 30A, Vgg = OV
tr Reverse Recovery Time . ALL 45 100 20 ns Ty = 25°C, {g = 30A, dikit = 100 Alus
QRR Reverse Recovery Charge ALL 1.9 42 9.6 uC ’
ton Forward Tum-On Time ALL Intrinsic twm-on time is negligibla. Turn-on speed is substantially controfled by Lg + Lp
Thermal Resistance
Ric  JunctiontoCase ALL - - 1.7 |[KW®
Rihcsg . Caseto-Sink ALL - 012 — |KW ®| Mounting swiface flat, smooth, and greased
Rihaa  Junction-to-Ambient ALL - - 30 (KW ®| Typicat socket mount
@ Repetitive Rating; Pulse width li?:lggﬂf_‘gl::f”e - @ Igp = 2A, dildt < 200 Alps, ® KW = °CW
Refer to current HEXFET raliability report Vop = 80V, T, = 175°C WK = wiec
Suggested Rg = 12t
V| = 26V, Starting T = 26°
® ,‘_@=%’"H.h6=2539 ) =6 @ Pulsa width = 300 us; Duty Cycle < 2%
Peak iy = 21A
.+ 50 T 102 -
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Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS)

Fig. 1 — Typical Output Characteristics

Fig. 2 — Typlcal Transter Characteristics

Ves: GATE-TO-SOUACE VOLTAGE (VOLTS)
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T-39-13
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Fig. 3 — Typical Saturation Characteristics . Fig. 4 — Maximum Safe Operating Area
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Fig. 5 — Maximum Etfective 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 Voitage
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Fig 9 — Normalized On-Resistance Vs. Temperature
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2500 - = 20
Vs = OV, f = Wz TIp = 30A I I |
Ciss = cgs + ng, Cys SHORTED & Vps = 48V\
™\ Crss = Cga 2 Vpg = 30V
2000 C = Ca +Coo C + g 16 Vos & 30
\ ass ~ ds gs “gd / (cgs ng) = Vps = 18V~>>
™ N\ h Cygg + C w 47
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E A\ iss W /] /
: ]| 5 A
a X 9 Z
2 1000 o o 8 4
S 0ss & L/
. N i
o ~ i—' [
500 \‘\ N & 4
Crss e > FOR TEST CIACUIT
o i o SEE FIGURE 16
1 2 5 10 2 5 102 0 10 20 30 40 50
Vpg, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Q. TOTAL GATE CHARGE (nC)

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical 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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Vps T-39-13
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Fig. 14a — Unclamped Inductive Test Circuit
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Fig. 14b — Unclamped Inductive Waveforms Fig. 14c — Maximum Avalanche Energy Vs. Starting
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Fig. 15a — Switching Time Test Circuit
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Fig. 15b — Switching Time Waveforms Fig. 16b — Gate Charge Test Circuit

G-9

This Material Copyrighted By Its Respective Manufacturer



LLE D l 4855452 0009033 1 l

IRF034, IRFO35 Devices |\ rcrnATIONAL RECTIFIER T-39-13
(D DRIVER GATE DRIVE o "
oy PERIOD ® = Feriop
W CIRCUIT LAYOUT CONSIDERATIONS
//// % / TG‘S; o —= * LOW STRAY INDUCTANCE
* GROUND PLANE
o A (¢ %_L - * LOW LEAKAGE INDUGTANCE
ot 14 vurzom (I m? out @  CURRENT TRA'ISFORMER

0= —
BODY DIODE FORWARD
s 1 CURRENT ®
CURRENT dirdt >
@ [ DUT. Vg WAVEFORM @ 3 “ I’ I
DIODE RECOVERY ~—e— A s
dv/dt _\%D )
0— N __L
BEAPPLIED __ w0 o e DROP @ s
—— Voo
INDUCTOR CURRENT — -
@ '!:129 DRIVER o dv/dt CONTROLLED BY Rg
« DRIVER SAME DEVICE GROUP AS DUT
RPPLE o B sp R - . * Isp CONTROLLED BY DUTY FACTOR, "D"
0— x W\X\ -
Fig. 17 — Peak Diode Recovery dv/dt Test Circuit
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*Flg. 18 — Typical Time to Accumulated 1% Gate Fallure *Fig. 19 — Typlcal High Temperature Reverse Bias

(HTRB) Failure Rate

“The data shown Is correct as of Jan. 15, 1987. This information is updated on a
quarterly basls; for the latest refiability data, please contact your focal IR field office.
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