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IR Rectifier
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
ViBriDSS Drain-to-Source Breakdown Voltage 100 | — | — V| Vies =0V, Ip = 250pA
AVierpssAT)| Breakdown Voltage Temp. Coefficient | — (0.122) —— | V/°C | Reference to 25°C, Ip = TmA
-— | — |0.100 Ves =10V, Ip=9.0A @
Rpsiony Static Drain-to-Source On-Resistance — | — 0120 © | Vo= =50V, Ip=9.0A @
-— | — |0.150 Vs = 4.0V, Ip =8.0A @
VGS(th) Gate Threshold \/oltage 1.0 — | 20 \ VDS = VGS- ID = 250UA
Ofs Forward Transconductance 77 | — | — S Vps =25V, Ip =9.0A
loss Drain-to-Source Leakage Curmrent :: :: 22550 HA st ; ggslvv\glgi_OS/VTJ —150°C
lose Gate-to-Source Forward Leakage — | ——| 100 A Vs = 16V
Gate-to-Source Reverse Leakage —_— | — | -100 Ves =-16V
Qq Total Gate Charge - —| 34 In =9.0A
Qgs Gate-to-Source Charge — | — | 48 nC | Vps =80V
Qgd Gate-to-Drain ("Miller") Charge -— | —] 20 Ves = 5.0V, See Fig. 6 and 13 @
tdton) Turn-On Delay Time -— | 72 | — Voo = 50V
tr Rise Time -— | 53 | — ns Ip =9.0A
tarom Turn-Off Delay Time -— | 30 | — Rg =6.00, V5 = 5.0V
tf Fall Time 26 Rp =550, See Fig. 10 @
Lo Internal Drain Inductance — | 45| — | nH sritxe(i:zl;ié)‘ Q .
G
Ls Internal Source Inductance —_— | 75 | — ::?CZ::zfi?die contact 1
Cies Input Capacitance -— | 800 | — Ves = 0V
Coss Output Capacitance -— | 160 | — | pF | Vps =25V
Cras Reverse Transfer Capacitance -— | 80 | — f =1.0MHz, See Fig. 5
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units Conditions
Is Continuous Source Current ] 47 MOSFET symbol °
(Body Diode) A showing the
Ism Fulsed Source Current integral reverse 5
{Body Diode) @& — | ®° p-n junction diode. .
Vsp Diode Forward Voltage —_— — 1.3 v Ty=25°C, Is =9.0A, Ves =0V @
trr Reverse Recovery Time —— | 140 210 ns | Ty=25°C, Ir = 9.0A
Qir Reverse RecoveryCharge —— | 740 (1100 | nC | difdt = 100A/us @
ton Forward Turn-On Time Intrinsic turn-on time is negligible (tum-on is dominated by Lg+Lp)
Notes:

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

@ Starting T,=25°C. L =3.7mH

R =250, |, = 9.0A. (See Figure 12)

@ lgp < 9.0A, difdt < 540A/s, Vpp < Vigrpss:
T,£178°C

@ Pulse width < 300ps; duty cycle < 2%
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Fig 3. Typical Transfer Characteristics Fig 4. Normalized On-Resistance
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C, Capacitance (pF)

Isp , Reverse Drain Current (A)

IGR Rectifier
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Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
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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 Waveform

E.5. Single Pulse Avalanche Energy (mJ)
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Diode Recovery dv/dt Test Circuit
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Circuit Layout Considerations
¢ | ow Stray Inductance
s Ground Plane
+ Low Leakage Inductance
Current Transformer

o —
Y
Re o dv/dt controlled by R +
¢ Driver same type as D.U.T. T Voo
* |Isp controlled by Duty Factor "D"
* D.U.T. - Device Under Test
® Driver Gate Drive
Period | = _PW.
P W+ Period
Vog=1ov *
()() ¥
@ |o.u T I, Waveform
3
Reverse
Recovery | Body Diode Forward
Current  |™ Current
difclt
@|our Vpg Waveform )
Diode Recovery ¥
dvi/dt
_iVDD
Re-Applied | — 7 L
Voltage Body Diode * ! Forward Drop
@ Inductor Curent %—\\ﬁ
Ripple = 5% lsp

i

* Vs =5V for Logic Level Devices

Fig 14. For N-Channel HEXFETS
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TO-220AB Package Outline

Dimensions are shown in millimeters (inches)

., 1054(a415) 3.78 (.149) -B-
287 (113) 1029 (405) /Vf 354 (139) 4,69 (185)
2.62 (.103) —¢ 4.20 (.165)
[A-] |_ 1.32(052)
I 1.22 (048)
) 6.47 (255) 1
T A 6.10 (240)
15.24 (.600) T
14.84 (584
(584) LEAD ASSIGNMENTS
1.15 (045
j v HEXFET IGBTSs, COPACK
LA 1- GATE 1- GATE
2- DRAIN 2- COLLECTOR
3- SOURCE 3- EMITTER
4- DRAIN 4- COLLECTOR
14.09 (555)
13.47 (530) 4.06 (.160)
3.55 (140)
0.93 (.037) 055 (022)
I
1.40 (.055) 0.69 (.027) 0.46 (.018)
1.15 (.045) [9] o036 (014) @ [B[A W] 252 (115)
' T 264(104)
Camum -

2X
NOTES:

1 DIMENSIONING & TOLERANCING PER ANSI Y14.5M, 1982.

2 CONTROLLING DIMENSION : INCH

3 OUTLINE CONFORMS TO JEDEC OUTLINE TO-220AB.
4 HEATSINK & LEAD MEASUREMENTS DO NOT INCLUDE BURRS.

TO-220AB Part Marking Information

EXAMPLE:

THIS IS AN IRF1010

LOT CODE 1789
ASSEMBLED ON WW 19, 1997
IN THE ASSEMBLY LINE "C"

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

INTERNATIONAL PART NUMBER

RECTIFIER y
IRF1010

LOGO \‘IG?R 719C 4

17 89

/

[~ DATE CODE

ASSEMBLY/ YEAR 7 = 1997
LOT CODE WEEK 19
LINE C

TQ-220AB package is not recommended for Surface Mount Application.

Data and specifications subject to change without notice.
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