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Description

Third Generation HEXFETs from Internasional Rectifler provide the designer
with the best combination of fast switching, ruggedized device design, low
on-rasistance and cost-eflecimaness,

The 4-pin DIP package is a low cost machine-ingertable cass style which can
be stacked in multiple combinations on standard 0.1 inch pin centers, The dual
drain serves as a tharmal link to the mounting surface for power dissipation
levals up 1o 1 watl,

Absolute Maximum Ratings
gl Parameter Max. Units
Ip@Tc=25°C__|Continuous Drain Current, Vgs@-10V__ | 10 |
Ip@ Tc=100°C | Continuous Drain Current, Vas @ -10 V -0.70 A
om Pulsed Drain Current © -8.0
Pp @ Tc=25°C | Power Dissipation 1.3 fW
Linear Derating Factor 0.0083 | wre
Vas Gate-to-Source Voltage +20 [ v
Eas Single Pulse Avalanche Energy @ | 140 mJ
lAR | Avalanche Current © N = A
Ean Repetitive Avalanche Energy @ 0.13 mJ
dv/dt Peak Diode Recoveryadvidt ® | 5.5 Vins
Ty Operaling Junction and -5510 +175
{Tste | Storage Temperature Range i °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case) [

Thermal Resistance
[ Parameter Min.

b e e |
1
i

Rasa Junction-to-Ambient —

Typ. | Max. [U_nlls
— | 120 | °cw
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IRFD9120PbF International

IGR Rectifier
Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Test Conditions '
Viaross Drain-to-Source Breakdown Voltage 100 — | — V | Vas=0V, lp=-250uA
| AV emoss/AT,| Breakdown Voltage Temp. Cosfficient — 0.10| —  V/°C | Reference to 25°C, lp=-1mA
Rosiee) Static Drain-o-Sourca On-Resistance —  — | 0680 | Q |Vags-10V, p=-0.60A @
Vs Gate Threshoid Vollage 20, — | 40 V | Vps=Vas, lp=-2500A
o Forward Transconductance 071 — | — | S | Vog=-50V, lpw0.60A @
loss Drain-to-Source Leakage Current — =1 WA Vopu-100V; VopuOV
— | — | -500 Vog=-80V, Vas=0V, T)=150'C
- | Gate-to-Source Forward Leakage = | — 1100 . [Ves=20v
Gate-lo-Source Reverse Leakage e — | 100 Vige=20V
Qg Total Gate Charge - | =] 18 lp=-6.8A
| Qoe | Gate-to-Source Charge | — | — | 30 | nC |vpe=-80V
Qe Gate-10-Drain ("Miller") Charge — — ; 9.0 Vgs=-10V See Fig. 6and 13 &
ee) Tum-On Delay Time — | 886  — Veo=-50V
" Rise Time | — | 28 | - i | Ip=-6.8A
et Tum-Otf Delay Time - | 21 — Rg=188
& Fall Time — 25 - | Rp=7.12 See Figure 10@
Lo Intemal Draén Inductance — 40| — 2",,;?,,’:5‘ S.ESm} @
nH
|_
Ls lntemal Source Inductance - l60| — gro?:é‘;"'
Chs Inpul Capacilance — | 3% | — Vgs=0V
Coss Output Capacitance — | 170 | — | pF |Vps=-26V
Ce Reverse Transfer Capacitance — |45 | — | f=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units Test Conditions
Is Continuous Source Current s — | 40 MCOSFET symbol
(Body Diode) ; A showing the
1534 Pulsad Source Current _ s | integral reverse
(Body Diode) © p-n junction diode.
Vsp Diode Forward Voltage = | == | 63 | V |Ts=25°C, ls=-1.0A, Vas=0V &
trr Reverse Recovery Time — | 98 | 200 | ns |T=25°C, kk=-6.8A
Q- Reverse Recovery Charge — | 033 | 066 | pC |did=100Af s @
[ len Forward Tum-On Time Intrirgic lum-on time is neglegible (fum-cn & dominated by La+Lo)
Notes:
@ Repetitive rating; puise width mited by @ ksps-6.8A, difats110AVLS, VDDSV(BRIDSS,
max. junction temperature (See Figure 11) Tys175°C
@ Vpp=-25V, starting Ty&25°C, L=62mH @ Pulse width < 300 us; duty cycle £2%.

Ag=25(2, las=-2.0A (See Figure 12}
2 www.irf.com



International IREFD9120PbF

IGR Rectifier

Top ;S;E, / —— I- 108 ;Eg;‘:,. | | /r
AL 1 ey [
_— L'rlau EE& /:J:F I — |parzom E;'.EE /‘-—-‘
8- 1 "1-""' g- 10! ] __.___._—--—J
E 10! piratad E 4
I‘;Il ( 7]
e /[F?/;’ ll “_E' ,/, o=
E: T I R 2P =i —
3 Vy/ vai ! ’ 5 Eas
o %/Z/’] 1 &) (et L
g 1 b= g / "1 oy
Qo s ¥ 4.5V o) MR E—ET
N - R 2%
i T 20us PULSE WIDTH - 20us PULSE WIDTH
t Yo = 28°%¢ : Tg = 4789C
169 10t 100 101
-Vps, Drain-to-Source Voltage (volts) -Vps, Drain-to-Source Voltage (voits) -
Fig 1. Typical Output Characteristics, Fig 2. Typical Output Characteristics,
Te=25°C Tc=175°C
: 3 A Ip = -6.6A
|~
250 //” A/ é
o 25
e ] L~ @
E 101 P i i «
Pl
W -
< 7t § . 20 v
& 71 8% e
S 2 3T 15 "
3 ra @ E o
c // 89
g g = 1.0 e
3 = &
: | 'g 0.5k
| Vpg = —50V @
100 : 20us PULSE WIDTH £ i Vgg = -10V
4 5 8 g 10 "SB0-40-20 O 20 40 B0 80 100 120 140 160 180
-Vas. Gate-to-Source Voltage (volts) Ty, Junction Temperature (°C)
Fig 3. Typical Transfer Characteristics Fig 4. Normalized On-Resistance

Vs. Temperature
www.irf.com 3



IRFD9120PbF

e Vos = 07, F =
gass - %5 + Cg Cogs SHORTED)
= Cgu
" cl::: = Cys + Cog
(TR =
& -
- \"h'ﬁ.‘c’m\h
) ! N.\. — ]
Q 1' . 5%
e 1 \‘\
150 ."“h-.q__ \=
T
|
ge“ gol
-Vps, Drain-to-Source Voltage (volts)
Fig 5. Typical Capacitance Vs.
Drain-to-Source Voltage
— /
1
L‘% ’ lm?é?/
€ Z ,/
g 717
(&) /
[
E
0 g0
5%
A=
2 7
& / ]l
8
= 'U’Gs - OV
’ﬂ..o 2.0 3.9 49 50
-Vep, Source-to-Drain Voltage (volts)
Fig 7. Typical Source-Drain Diode
Forward Voltage
4

Vgs, Gate-to-Source Voltage (volts)

-Ig, Drain Current (Amps)

International

ISR Rectifier
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IGR Rectifier
Peak Diode Recovery dv/dt Test Circuit

+—<+ Circuit Layout Considerations
— e Low Stray Inductance
A e Ground Plane
I, e Low Leakage Inductance

Current Transformer

- Lo
TR NN\
A
e dv/dt controlled by Rg 1*

e |Igp controlled by Duty Factor "D" T
e D.U.T. - Device Under Test

* Reverse Polarity for P-Channel
** Use P-Channel Driver for P-Channel Measurements

©) Driver Gate Drive

. __PWw.
+——P W period D = period
t
Vgg=10V
(C v

@ D.U.T. Igp Waveform

(C
)
Reverse
Recovery Body Diode Forward
Current | Current /’
di/dt

@ D.U.T. Vpg Waveform

Diode Recovery —
dv/dt N\ t
Vbb
v
Re-Applied S

(C
Voltage Body Diode ’  Forward Drop

@ Inductor Curent
— 5

Ripple < 5% Isp
)

*** \Igs = 5.0V for Logic Level and 3V Drive Devices

Fig-14 For P Channel HEXFETS
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IRFD9120PbF
Hexdip Package Outline

Dimensions are shown in millimeters (inches)
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DIMENSIONS  ARE  SHOWN

International
IGR Rectifier

LEADS PRIOR TO INSTALLATION
LEAD CENTERS

INCH.

MILLIMETERS  (INCHES).

(SIMILAR  TO JEDEC [DUTLINE  MO-001AN)

3
4
9 CASE  STYLE HD-L
6

DIMENSIONS ~ SHOWN  ARE  BEFORE  SOLDER DIP
SOLDER DIP  MAX. + 016 (0.006)

i

087 (0.035)

11 (0.044) l

629 (0248)

502 (0198
605 0.238) (0188

178 f

j—r 340 (0134) ‘ +
35 0D t / %
241 (0099 j * e X
216 €0.085) 406 0l
356 (0.140)
] L4 0045) [
143 0017 ® gt ¥ Ggams - ﬂ o 260 0620
034 .01 ‘ 762 (0300 ‘ o @ 567 (1I5) L 051 (0.020)
| I | A
Hexdip Part Marking Information
EXAMPLE:  THIS IS AN IRFD120
INTERNATIONAL L PART NUMBER
RECTIFIER IRED120
N I
LOGO [ IR PrWA==—— DATE CODE
HXXXX T (PYWWA)
P = LEAD-FREE (optional)
ASSEMBLY LOT CODE Y= YEAR
WW = WEEK

A= ASSEMBLY SITE CODE

Data and specifications subject to change without notice.
International
IR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105
TAC Fax: (310) 252-7903
Visit us at www.irf.com for sales contact information. 10/04
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