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HEXFET® Power MOSFET

® Dynamic dv/dt Rating

¢ Repetitive Avalanche Rated

¢ For Autornatic Insertion

End Stackable

175°C Operating Temperature

VDSS = 1 OOV
RDS(OH) = 027Q
ID - 1.3A

Fast Switching
Ease of Paralleling

Description

Third Generation HEXFETs from International Rectifier provide the designer
with the best combination of fast switching, ruggedized device design, low
on-resistance and cost-effectiveness.

The 4-pin DIP package is a low cost machine-insertable case style which can
be stacked in multiple combinations on standard 0.1 inch pin centers. The dual
drain serves as a thermal link to the mounting surface for power dissipation

levels up to 1 wat. HD-1
Absolute Maximum Ratings
Parametet Max. Units
Ip@ Tc=25°C | Continuous Drain Current, Ves @ 10V 1.3
lp@ T¢=100°C | Continuous Drain Current, Vgs @ 10V 0.94 A
lom Pulsed Drain Current ® 10
Po @ Tc=25°C |Power Dissipation 13 w
Linear Derating Factor 0.0083 WrG
Ves Gate-to-Source Voltage +20 v
Eas Single Pulse Avalanche Energy @ 100 md
lAR Avalanche Current © 1.3 A
Ear Repetitive Avalanche Energy © 0.13 md
dv/dt Peak Diode Recovery dvidt @ 55 Vins
TJ Operating Junction and -5510 +175 ,
Tstg Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case)
Thermal Resistance
Parameter Min. Typ. Max. Units
{ Rain Junction-to-Ambient — — 120 *CW
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Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Test Conditions
V(8R)DSS Drain-to-Source Breakdown Voltage 100 | — —_ V | Ves=0V, Ip= 250pA
AVeripss/ATy| Breakdown Voltage Temp. Coefficient — 1013 | — | V/°C | Reference to 25°C, Ip= 1mA
Ros(on) Static Drain-to-Source On-Resistance — — 027 | Q |Ves=10V,Ip=0.76A @
Vas(th) Gate Threshold Voltage 2.0 — 4.0 V | Vps=Vags, lp= 250pA
Uis | Forward Transconductance 080 | — — S |Vps=50V, Ip=0.78A ®
] — — 25 Vps=100V, Vgs=0V
Ipss Drain-to-Source Leakage Current — — T 230 RA Vos=80V, Vas=0V, T,=150°C
lass Gate-to-Source Forward Leakage — - 100 nA Vgs=20V
Gate-to-Source Reverse Leakage — — | -100 Vas=-20V
Qg Total Gate Charge — — 16 10=9.2A
Qgs Gate-to-Source Charge — — | 44 | nC |Vps=80V
Qga Gate-to-Drain ("Miller") Charge — - 7.7 Vgs=10V See Fig. 6 and 13 @
td(on) Turn-On Delay Time — 68 | — Vop=50V
1 Rise Time — 27 — ns In=9.2A
Yoy Tum-Off Delay Time — 18 —_ Re=18Q
t Fall Time — 17 — Rp=5.2Q See Figure 10 ®
Lo Internal Drain Inductance —-— 40 | — gm‘e?& é?—,?: ’) -
nH | from package @
Ls Internal Source Inductance — | 80 | — and center of
die contact s
-Ciss Input Capacitance — | 360 | — Vgs=0V
Coss Qutput Capacitance — | 180 | — pF | Vps=25V
Crss Reverse Transfer Capacitance — 34 — f=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics _
Parameter Min. | Typ. | Max. | Units Test Conditions
Is Continuous Source Current _ — | 13 MOSFET symbol o
(Body Diode) A showing the
Ism Pulsed Source Current _ _ 10 integral reverse @
(Body Diode) @ p-n junction diode. s
Vsp Diode Forward VoItagL — — | 25 V| T;=25°C, Is=1.3A, Vgs=0V @
trr Reverse Recovery Time — | .130 | 260 | ns |[Ty=25°C, lr=9.2A
Qi Reverse Recovery Charge — | 065 | 1.3 | puC !|di/dt=100A/ns @
ton Forward Tum-On Time Intrinsic turn-on time is neglegible (turn-on is dominated by Ls+L.p)
Notes:

@ Repetitive rating; pulse width limited by

max. junction temperature (See Figure 11)

@ Vpp=25V, starting Ty)=25°C, L=22mH

Rg=25Q, 1as=2.6A {See Figure 12)

2

Ty<175°C

@ 13p<9.2A, difdt<110A/js, VDpsV(BR)DSS,

@ Pulse width < 300 us; duty cycle <2%.
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Fig 1. Typical Output Characteristics,
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Fig 3. Typical Transfer Characteristics
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Rps(on) Drain-to-Source On Resistance

Ip, Drain Current (Amps)

(Normalized)

IRFD123

TOP T:e /
o 7
7.0V ’j
3 ), 1
101 fsorron By d
/4
/-
4.5¥
109
20us PULSE WIDTH
Tg = 1759
1071 109 101

Vps, Drain-to-Source Voltage (volts)

Fig 2. Typical Output Characteristics,

TC=175°C
3.0
ID = G 2A
2.5
4
2.0 /]
.
1.5 v
1.0 P
-
0.5
V, = 10V
0 GS

0
-60-40-20 0 20 40 60 B0 100 120 140 160 180

Ty, Junction Temperature (°C)

Fig 4. Normalized On-Resistance

Vs. Temperature



IRFD123

Capacitance (pF)

Isp, Reverse Drain Current (Amps)
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Fig 5. Typical Capacitance Vs.
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Fig 7. Typical Source-Drain Diode
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Fig 6. Typical Gate Charge Vs.
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Fig 10a. Switching Time Test Circuit
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t1, Rectangular Puise Duration (seconds)
Fig 11. Maximum Effective Transient Thermal Impedance, Junction-io-Case
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Peak Diode Recovery dv/dt Test Circuit

+—=<+ Circuit Layout Considerations
e Low Stray Inductance
e Ground Plane
e Low Leakage Inductance

Current Transformer

e Lanl

o dv/dt controlled by Rg |+
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

O)

@

Reverse
Recovery
Current

®

Re-Applied

Driver Gate Drive
P.W.

Period D=

e PW——— Period

Vgg=10V

D.U.T. Igp Waveform

(C
)
Body Diode Forward
™ Current
di/dt /
D.U.T. Vpg Waveform
Diode Recovery \ —
dv/dt \*/
DD
v

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

Fig-14 ForN Channel HEXFETS
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Hexdip Package Outline e

Dimensions are shown in millimeters (inches)

NOTES:
APPLIES 7O SPREAD 0OF LEADS PRIOR TO INSTALLATION
| j] S % APPLIES  TO INSTALLED LEAD CENTERS
D [: 3 CONTROLLING ~ DIMENSION:  INCH.
‘ j] G 4 DIMENSIONS  ARE  SHOWN  MILLIMETERS  (INCHES).
5 CASE STYLE HD-1 (SIMILAR TO JEDEC DUTLINE MO-001AN)
6 DIMENSIONS ~ SHOWN  ARE  BEFORE  SOLDER DIP
SOLDER DIP  MAX. + 016 €0.006)
087 (0130 629 (1249 502 (0199
1L Q04 l 605 1238) * *]W [*
|

jT 34 0139 L
305 012 157
1 0l

8)
60
241 (0099) j ! ) X
216 (0083) 406 (0160)
3% QD)
f 1 L4 (0045) f
043 Q17 4 L Q) . D\/ 2 A | ﬂ 060 (0024)
03¢ 00 b i ~ Y S
| 762 Q3w | (D) 267 I | L
‘ MiN ‘ 241 0%
Hexdip Part Marking Information
EXAMPLE:  THIS IS AN IRFD120
INTERNATIONAL - PART NUMBER
RECTIFIER IRFD120 /:I
\ I
LOGO [IT€R PywwWa==—— DATE CODE
'  XXXX ‘ (PYWWA)
P = LEAD-FREE (optional)
Y = YEAR
ASSEMBLY LOT CODE 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. 06/05
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