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International
IR Rectifier

Logic-Level Gate Drive

Advanced Process Technology
Isolated Package

High Voltage Isolation = 2.5KVRMS ©®
Sink to Lead Creepage Dist. = 4.8mm
Fully Avalanche Rated

* Lead-Free
Description

Fifth Generation HEXFETs from International Rectifier
utilize advanced processing techniques to achieve
extremely low on-resistance per silicon area. This
benefit, combined with the fast switching speed and
ruggedizeddevice design thatHEXFET Power MOSFETs
arewell known for, provides the designerwithan extremely
efficient and reliable device for use in a wide variety of
applications.

The TO-220 Fullpak eliminates the need for additional
insulating hardware in commercial-industrial applications.
The moulding compound used provides a high isolation
capability and a low thermal resistance between the tab
andexternal heatsink. Thisisolationis equivalentto using
a 100 micron mica barrier with standard TO-220 product.
The Fullpak is mounted to a heatsink using a single clip or
by a single screw fixing.

Absolute Maximum Ratings

PD-95426

IRLI2203NPbF

HEXFET® Power MOSFET

D
VDSS = 30V
RDS{Q["[J =0.007Q
G
lp=61A
5

TO-220 FULLPAK

Parameter Max. Units

o @ Tp=25°C Continuous Drain Current, Vs @ 10V 61
In @ Te=100°C| Continuous Drain Current, Viez @ 10V 43 A
o Pulsed Drain Current ©@® 400
Po@T.=25°C Power Dissipation 47 W

Linear Derating Factor 0.31 Wrc
Vs Gate-to-Source Voltage + 16 v
Eas Single Pulse Avalanche Energy@® 390 mJ
lap Avalanche Current@® 60 A
E.n Repetitive Avalanche Energy@ 47 mJ
dy/dt Peak Diode Recovery dvidt @® 1.2 Vins
N Operating Junction and -53 to+ 175
Ts7e Storage Temperature Range o)

Soldering Temperature, for 10 seconds 300 (1.6mm from case )

Mounting torque, 6-32 or M3 srew 10 Ibf«in (1.1N=m)

Thermal Resistance
Parameter Typ. Max. Units
Rauc Junction-to-Case — 32 »
Rags Junction-to-Ambient — 65 Gl
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IRLI2203NPbF

International

IR Rectifier
Electrical Characteristics @ T; = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
Vieripss Drain-tc-Source Breakdown Voltage 0| — | — V| Veg =0V, Ip=250uA
AVierose/aT)| Breakdown Voltage Temp. Coefficient | —— [0.035| — | VPC | Reference to 25°C, I = TmA®
. . . — | —— |0.007 Ves =10V, b =37A @
Rosion) Static Drain-to-Source On-Resistance — —— o Q Vos =45V, 5 =31A @
Vesith) Gate Threshold Voltage 10 | — [— | V | Vbz =Ves, Ip = 250pA
Ok Forward Transconductance 47 | — | — S Vpg =25V, I = 60A®
loss Drain-to-Source Leakage Current =5 14 WA =A% M=y
5 —— | —— | 250 Vos =24V, Ves =0V, T, =150°C
Gate-to-Source Forward Leakage - | —— | 100 Ve = 168V
lsss Gate-to-Source Reverse Leakage — | — | -100 e Ves =-16V
Qy Total Gate Charge — | — | 110 I = 60A
Qgs Gate-to-Source Charge _— | — | 3 nC | Vpg =24V
Qgq Gate-to-Drain ("Miller") Charge - | — | 57 Veae = 4.5V, See Fig. 6 and 13 @®
td(on) Turn-On Delay Time e | | Vop =15V
tr Rise Time — | 210 | — s Io = 60A
tei(aty Turn-Off Delay Time — | 29 | — Re =1.80y Viz5 = 4.5V
ts Fall Time — | 54 | — Rp = 0.254), See Fig. 10 @®
: Between lead, p
Ln Intemal Drain Inductance — | 45 |— 6mm (0.25in.) B
i from package Qﬂ
Ls Internal Scurce Inductance — | 75 — sl riber ot sontack :
Cics Input Capacitance — | 3500 — Ves =0V
Basg Qutput Capacitance —— | 1400 | — BE Vg = 25V
G Reverse Transfer Capacitance — | 690 | — f=1.0MHz, See Fig. 5®
(6 Drain to Sink Capacitance — 12 | — f=1.0MHz
Source-Drain Ratings and Characteristics
Parameter Min.| Typ.| Max. | Units Conditions
Ig Continuous Source Current MOSFET symbol u
(Body Diode) S b e 5 | showing the =
lsp Pulsed Source Current integral reverse <
(Body Diode) @® it Mo i o p-n junction diode. s
Vs Diode Forward Voltage — — 1.3 V| Ty=25°C Is=37TA Ve =0V @
te Reverse Recovery Time ——| 94| 140 ns | T,=25°C, |z =60A
Qr Reverse RecoveryCharge ——| 280 410 HC | difdt = 100A/USs @®
ton Forward Turn-On Time Intrinsic turn-on time is negligible (tum-on is dominated by Le+Lp)

Specification changes

Rev. # | Parameters| Old spec. | New spec. Comments Revision Date
1 Vs (Max.) 25V No spec. Removed Vg Max. Specification 11/1/96
1 Vg (Max.) +20 +16 Decrease Vs Max. Specification 111/96
Notes:

O Repetitive rating; pulse width limited by
max. junction temperature, ( See fig. 11 )

@ Vpp = 15V, starting T, = 25°C, L = 220uH
Re = 2502, lag = 60A, (See Figure 12)

2

@ ISD < BOA, difdt < 140N|JS‘ VDD < V(BR)DSS-

T s 175°C
@ Pulse width <300us: duty cycle < 2%.
® t=60s, f=60Hz

® Uses IRL2203N data and test conditions

www.irf.com




International IRLI2203NPbF

IGR Rectifier
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IRLI2Z203NPDbF International

C, Capacitance (pF)

lsp ,Reverse Drain Current (A)

IGR Rectifier
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Ves =0V, = 1MHz Ip = 60A ==
Ciszs =Cys +Cgg , Cys SHORTED e Vpg = 24V
Crss = Cygy = Vpg =15V
E Coss = Cds +Cud o 12
5000 Ciss =
I
NN & 2
T - o g /
Coss | ™ 2 d
\h 3
4000 \\ 8 //
N ~ = p
\\ s ° /7
Crss \‘*».. o (A
& ; 7
2000
~ \\ @ 3 i
\...- = /'
e FOR TEST CIRCUIT
! : / SEE FIGURE 13
| 0 100 0 a0 80 a0 120 150
Vpg . Drain-to-Source Voltage (V) Qg, Total Gate Charge (nC)
Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
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International IRLI2203NPbF

IGR Rectifier
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Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig 12a. Unclamped Inductive Test Circuit
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Fig 12b. Unclamped Inductive Waveforms
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Fig 13a. Basic Gate Charge Wavefarm
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EAS , Single Pulse Avalanche Energy (mJ)

International

ISR Rectifier
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Fig 13b. Gate Charge Test Circuit
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IR Rectifier
Peak Diode Recovery dv/dt Test Circuit
D.U.T —< Circuit Layout Considerations
o — e Low Stray Inductance
x ® + Ground Plane
*» Low Leakage Inductance
Current Transformer
<_
¥
? |
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1 AN
@ 1
y ¥
R ¢ dv/dt controlled by R 1
e Driver same type as D.U.T. — Voo
® |5 controlled by Duty Factor "D* )
s D.U.T. - Device Under Test

@ Driver Gate Drive P
Period D=—H
P V- Period
f
Vgg=10v *
[
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*Vse = 5V for Logic Level Devices

Fig 14. For N-Channel HEXFETS



IRLI2203NPbF

TO-220 Full-Pak Package Outline

Dimensions are shown in millimeters (inches)
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SECTION B-B

International
IGR Rectifier

DIMENSIONING AND TOLERANCING PER ASME Y14.5 M- 1994

DIMENSIGNS ARE SHOWN IN MILLINETERS [INCHES]

LEAD DIMENSION AND FINISH UNCONTROLLED IN L.

DIMENSION D & E DD NOT INCLUDE NCLD FLASH. MOLD FLASH SHALL NOT EXCEED
©.005" (0.127) PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE DUTERNOST

NOTES:

1.0

20

30

40
EXTREMES OF THE PLASTIC BODY.
DIMENSION bl APPLY TO BASE METAL ONLY.

50

TO-220 Full-Pak Part Marking Information

EXAMPLE:

THIS IS AN IRFI840G
WITH ASSEMBLY
LOT CODE 3432

ASSEMBLED ON WW 24 1999
INTHE ASSEMBLY LINE "K"

Note: "P" in assembly line
position indicates "Lead-Free"

ASSEMBLY /

LOT CODE

i
I
1 STEP QPTIDNAL ON PLASTIC BODY DEFINED BY DINENSIONS u & v.
‘ 70 CONTROLLING DIMENSION  INCHES.
I
I
‘ DIVENSIONS
' SYMBOL|  MLLMETERS INCHES
WiN MAX. NN NAX. NOTES LEAD ASSIGNMENTS
A [ as 483 0180 | 0190
I A 257 283 0101 | 0114 HEXFET
! Az | 2w 28 oove | omz —
b | o6z | 089 0024 | 0035 1.- CATE
bl | 0622 | 0838 | 0024 | 0033 5 2- DRAN
b2 | 1229 | 1400 | 0048 | 0065 5 SOURCE
b3 | 1223 | 14w | o048 | 0099
c | o440 | 0820 || 007 | oo2s
o | o440 | Dsae | o007 | o023 (CETs, CopACK
D | 865 9,80 034 | 0336 4 - GATE
{Ho.01 d | 1580 16.12 0622 | 0635 32— COLLECTOR
NQT CONCAVE a2 | 1397 1422 0.550 | 0.560 3 IMTTER
43 | 1230 | 1292 | o484 | 0509
4t | aes a9t 0340 | 0390
E | 1036 | 1065 || 0408 | 0419 4
e 254 B5C 0,100 BSC
L [1320 | 1373 || 0520 | 0541
u | sl 350 0122 | 0138 3
n | 60 615 0258 | 0242
o | 305 345 0120 | 013
u | 240 250 0094 | o008 3
v | o4 a0 0016 | 0020 5
° k2 7 3 7
ol 45 5
: PART NUMBER
INTERNATIONAL P
RECTIFIER —_ | IRFI8406
LOGO TsaR 924K
0 a2 |
r DATE CODE

YEAR 9 = 1999
WEEK 24
LINE K

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. 06/04
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Note: For the most current drawings please refer to the IR website at:
http://www.irf.com/package/
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