International
IR Rectifier

HEXFET® Power MOSFET

® Dynamic dv/dt Rating

® Repetitive Avalanche Rated
® Current Sense

® [ast Switching

® Ease of Paralleling

® Simple Drive Requirements
* Lead-Free

Description

PD-96003B

IRC630PbF

Third Generation HEXFETSs from International Reclifier provide the designer
with the best combination of fast switching, ruggedized device design, low

on-resistance and cost-effectiveness.

The HEXSense device provides an accurate fraction of the drain current
through the additional two leads to be used for control or protection of the
device. These devices exhibit similar electrical and thermal characteristics as
their IRF-series equivalent part numbers. The provision of a kelvin source
connection effectively eliminates problems of common source inductance
when the HEXSense is used as a fast, high-current switch in non current-

sensing applications.

Absolute Maximum Ratings

D VDSS = 200V
Kelvin
H Source R‘DS(OI’I] = 0409
H Current
¢g§ Sense 'D =0.0A
|

TO-220 HexSense

Parameter | Max. Units |
lo@ Tc=25°C | Continuous Drain Current, Vas @ 10V | 9.0 AT
lo @ Tc=100°C | Continuous Drain Current, Ves @ 10V f 87 ] A
lom Pulsed Drain Current @ [ ) s |
Pp @ Tc=25°C |Power Dissipation 74 W

Linear Derating Factor TEL§ 0.59 W/°C
Vas Gate-to-Source Voltage +20 \'
_E_A_;_ I éﬁéfé_ﬁuTse_A_v_alanche Energy @ 150 mJ
lar Avalanche Current ® 9.0 A
Ean Repetitive Avalanche Energy @ 7.4 m.J
dv/dt | PeakDiode Recoverydvidt @ 5.0 Vins
Ty Operating Junction and s510+150 | |
Ts16 | Storage Temperature Range °C
| Soldering Temperature, for 10 seconds 300 (1.6mm from case)
o _ [ Mounting Torque, 6-32 or M3 screw 10 Ibfsin (1.1 Nem)
Thermal Resistance
o Parameter Min. Typ. Max. Units
Rasc ! :lt]rm_éfiag-to-(f_.a_sg_ . — = 1.7
|Rics | Case-to-Sink, Flat, Greased Surface — 050 | — | cew
[Rwa  |Junction-to-Ambient - — | 62
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Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parameter | Min. | Typ. | Max. | Units ] Test Conditions
V(srjoss Drain-to-Source Breakdown Voltage | 200 | — — V| Vas=0V, In= 250pA
AVarypss/ATy| Breakdown Voltage Temp. Coefficient — | 024 | — | VPC |Reterence to 25°C, Ip= 1mA
Roston) Static Drain-to-Source On-Resistance — — | 040 | o |ves=10V,Ip=5.4a @
Vasiiny Gate Threshold Voltage 2.0 — 4.0 V | Vps=Vags, lp= 2501A
Tts Forward Transconductance 26 | — — S | Vps=50V, lp=5.4A @
Ipss Drain-to-Source Leakage Current = L= | +& vy VG=200W, ViV
—_ — 250 Vos=160V, Vas=0V, Tj=125°C
e Gate-to-Source Forward Leakage — — 100 o Ves=20V
Gate-to-Source Reverse Leakage — — | -100 Ves=-20V
Qg Total Gate Charge — — 43 Ib=5.9A
Qs Gate-to-Source Charge — | — | 70 | nC |Vps=160V
Qg Gate-to-Drain ("Miller") Charge — — 23 Vas=10V See Fig. 6 and 13 @
faion) Tum-On Delay Time — 9.4 - Vop=100V
1 Rise Time — 28 — i Ip=5.9A
Lol Turn-Off Delay Time — 39 — Re=120
1 Fall Time — 20 - Rp=160 See Figure 10 @
3 Between lead,
Lo Internal Drain Inductance —_ 45 — & mm (0.25in.)
nH | from package
Ls Internal Source Inductance — | 75 | — and center of
die contact
Ciss | Input Capacitance — | 800 [ — Ves=0V
Cuss | Output Capacitance — | 240 | — | pF |Vpe=25V
Crss | Reverse Transfer Capacitance — 76 - J/=1.0MHz See Figure 5
r | Current Sensing Ratio 1410 | — | 1570 | — |1p=9.0A, Ves=10V
Coss | Output Capacitance of Sensing Cells — 9.0 - pF | Vas=0V, Vps= 25V, f=1.0MHz
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units | Test Conditions
Is Continuous Source Current ] = | B0 MOSFET symbol D
(Body Diode) | & showing the ki,
Ism Pulsed Source Current = e a6 | integral r.everge 1 S S
(Body Diode) @ p-n junction diode. R
Vsp Diode Forward Voltage — — | 20 V| Tu=25°C, Is=0.0A, Vas=0V @
ter Reverse Recovery Time — | 170 | 340 ns | Ty=25°C, [r=5.9A
Qn Reverse Recovery Charge — 11 | 22 | uC |difdt=100A/s @
ton Forward Tum-On Time Intrinsic turn-on time is neglegible {turn-on is dominated by Ls+Lp)
Notes:

@ Repetitive rating; pulse width limited by
max. junction temperature (See Figure 11)

@ Vpp=50V, starting Ty=25°C, L=2.8mH
Ra=250, |1a5=9.0A (See Figure 12)

2

@ Igp<9.0A, di/dt<120A/us, Vop<V(BRiDSS,

Ty£150°C

@ Pulse width < 300 us; duty cycle £2%.
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Capacitance (pF)

Isp, Reverse Drain Current (Amps)

IGR Rectifier
o Vg = OV, f = 1Mz - 5. I
L Ciss = Cgg + Cgg. Cds SHOATED 7y Vps = 160V -
Crss = Cgg = Vo = 100V \\
\\ Coss = Cds + Cgd 2 16 Vpg = 40V
e = & y
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Vps. Drain-to-Source Voltage (volts) Qg, Total Gate Charge (nC)
Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
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www.irf.com



International IRC630PDbF

IGR Rectifier

D.U.T.
9
—* Voo

10
- @ ] )10V
g- Pulse Width < 1ps
< Duty Factor £ 0.1%
- B S I
é Fig 10a. Switching Time Test Circuit
8 4
= Vs
s |- . 90% \I /i \I B
& N N\ /i
| | |
10% i |
%28 50 75 100 125 150 VG; _J II | : \:;__
Te, Case Temperature (°C) taon) Y h{o;)hﬂ'
Fig 9. Maximum Drain Current Vs. Fig 10b. Switching Time Waveforms

Case Temperature

10 1 ﬁ T
; : EH
-
——
[$)
]
u Ju-""'-
© 1 poo.om e p— . ===
E’ 1§1 |
E I i
fé‘ - ]
] bt
o
E FO.1 P l
= LU |
= 0.1 po.os +
m 1 1 H P
b A g ]
e o-02_ A SINGLE PULSE
fo.01— LA (THERMAL HESFDNEE] 1—‘ rl ha_|
] NOTES:
H 1. DUTY FACTOR, D=ti/t2
12 2. PEAK Ty=Ppy % Zgnje *+ Te
1079 {074 5@ 1072 0.1 1 10

t1, Rectangular Pulse Duration (seconds)
Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
www.irf.com 5



IRC630PbF
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Fig 12b. Unclamped Inductive Waveforms
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Fig 13a. Basic Gate Charge Waveform
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IGR Rectifier

@ Driver Gate Diive CIRCUIT LAYOUT CONSIDERATIONS
I Pa « LOW BTRAY INDUCTANCE
+ GROUND PLANE
® « LOW LEAKAGE INDUCTANCE

CURRENT TRANSFORMER

DRIVER

= Voo
+ dv/ch GONTROLLED BY Rg
« DRIVER SAME DEVICE GROUP AS DUT
* lgp CONTROLLED BY DUTY FACTOR D"
Fig 14. Peak Diode Recovery dv/dt Test Circuit
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Fig 15. Typical HEXSense Ratio Vs. Fig 16. Typical HEXSense Ratio Vs.
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IRC63

HexsenseTO-220 5L Package Outline

( Dimensions are shown in millimeters (inches)
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NOTES
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00\1619

DIMENSIONING AND TOLERANCING PER ASME Y14.5 M- 1994,
DIMENSIONS ARE SHOWN IN INCHES [MILLIMETERS].

LEAD DIMENSION AND FINISH UNCONTROLLED IN L1.

DIMENSION D & E DO NQT INCLUDE MQLD FLASH, MOLD FLASH

OPbF

SHALL NOT EXCEED ,005” (0.127) PER SIDE, THESE DIMENSIONS ARE

MEASURED AT THE OUTERMOST EXTREMES OF THE PLASTIC BODY.
DIMENSION b1 & c1 APPLY TQ BASE METAL ONLY,
CONTROLLING DIMENSION : INCHES.

THERMAL PAD CONTQUR OPTIONAL WITHIN DIMENSIONS E,H1,D2 & E1

DIMENSION E2 X H1 DEFINE A ZONE WHERE STAMPING
AND SINGULATION IRREGULARITIES ARE ALLOWED.

.
A H1
Ll
DAT /DETML B
u uA
A
— ’ly M

DIMENSIONS
SyMBoL MILLIMETERS INCHES
MIN. MAX. MIN. MAX. NOTES
3.56 482 140 190
] 051 1.40 020 055
ot e A2 2.04 2.92 080 15
L b 0.64 0.88 025 035
b1 0.64 0.84 025 033 5
¢ 0.36 0.61 014 024
A ct 0.36 0.56 D14 022 5
“ ll u D 14.22 16.51 560 650 4
D1 8.38 9.02 330 355
|| 02 12.19 12.88 480 507 7
oo L £ 9.66 10.66 380 420 47
s £1 8.38 8.89 330 350 7
e 1.70 BSC 067 BSC
H1 5.85 6,55 230 270 7.8
mino L 13,47 14.09 530 555
\ - K] - 6.35 - 250 3
oP 354 408 139 161
IEN\K Q 2.54 3.42 100 135
b &mff @ 9093 9097
b1
Hexsense TO-220 5L Part Marking Information
EXAMPLE: THIS IS AN IRC640 O
WITH ASSEMBLY PART NUMBER
LOT CODE 1789 INTERNATIONAL y
ASSEMBLED ON'WW 19, 1997 RECTIFIER ~__ | _[Ree0
INTHE ASSEMBLY LINE 'C' LOSO ToR e ™
/ v DATE CCDE
nom - . . ASSEMBLY YEAR 7 = 1997
Note: .P _in ossﬂemb\y line "poswt\orw LOT CODE WEEK 19
indicates "Lead—Free LINEC

Data and specifications subject to change without notice.
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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. 02/05

www.irf.com 9



