IRF6648 Internationall

TGR Rectifier

Electrical Characteristic @ T; = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. [ Units Conditions
BVpss Drain-to-Source Breakdown Voltage 60 | — | — V.  |Vas =0V, Ip =250pA
ABVpgg/AT, Breakdown Voltage Temp. Coefficient | — | 0.076| — | V/°C |Reference to 25°C, Ip = TmA
Rbs(on) Static Drain-to-Source On-Resistance | — | 55 | 7.0 | mQ [Ves=10V,Ip=17A®
Vasith) Gate Threshold Voltage 3.0 | 4.0 4.9 V  |Vbs = Vas, Ip = 150pA
AVgsiny/AT, Gate Threshold Voltage Coefficient —_— -11 — |mV/°C
Ipss Drain-to-Source Leakage Current — | — | 20 pA |Vbs =60V, Vgg =0V
— | — | 250 Vpg =48V, Vgg =0V, T; = 125°C
lgss Gate-to-Source Forward Leakage — | — | 100 [ nA |Vas=20V
Gate-to-Source Reverse Leakage — | — | -100 Vas = -20V
gfs Forward Transconductance 31 | — | — S [Vos=10V,Ip=17A
Qq Total Gate Charge — | 36 50
Qgs1 Pre-Vth Gate-to-Source Charge — | 75 | — Vps = 30V
Qgs2 Post-Vth Gate-to-Source Charge — | 27 | — [ nC |Ves=10V
Qqq Gate-to-Drain Charge — | 14 21 Ib=17A
Qgodr Gate Charge Overdrive — 12 — See Fig. 14
Qs Switch Charge (Qgs» + Qgq) —_— 17 —_—
Qoss Output Charge — | 21 [ — | nC |Vbs=16V, Vgs=0V
RG (internal) Gate Resistance — 10| — 1T @
ta(on) Turn-On Delay Time — | 16 | — Vop =30V, Vgs =10V ©
t, Rise Time — | 29 [ — Ip=17A
taor) Turn-Off Delay Time —_ 28 —_— ns |Rg=6.2Q
t Fall Time — 13 _— See Fig. 16
Ciss Input Capacitance — | 2120 — Vgs =0V
Coss Output Capacitance — | 600 | — | pF |Vos=25V
Crss Reverse Transfer Capacitance — | 170 | — f =1.0MHz
Coss Output Capacitance — | 2450 | — Vas =0V, Vpg = 1.0V, =1.0MHz
Coss Output Capacitance — | 440 | — Vas = 0V, Vpg = 48V, f=1.0MHz
Avalanche Characteristics
Parameter Min. | Typ. | Max. | Units Conditions
Eas Single Pulse Avalanche Energy — | — 47 md |T,;=25°C, Is = 34A, Rg = 25Q
L =0.082mH. See Fig. 13
Diode Characteristics
Parameter Min. | Typ. [ Max. | Units Conditions
Vsp Diode Forward Voltage — | — | 13 V |Ty=25°C, Is=17A, Vg5 =0V ©
t Reverse Recovery Time — | 31 47 ns |Ty=25°C, lg=17A, Vpp = 30V
Q. Reverse Recovery Charge — 37 56 nC |di/dt = 100A/us ®

Notes:
® Pulse width < 400ps; duty cycle < 2%.
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Absolute Maximum Ratings

IRF66438

Parameter Max. Units
Pp @T, =25°C Power Dissipation ® 2.8 W
Pp @T, = 70°C Power Dissipation ® 1.8
Pp @T; =25°C Power Dissipation @ 89
Tp Peak Soldering Temperature 270 °C
Ty Operating Junction and -40 to + 150
Tstg Storage Temperature Range
Thermal Resistance
Parameter Typ. Max. Units
Roua Junction-to-Ambient ®® —_— 45
Roa Junction-to-Ambient @® 12.5 o °C/W
Royc Junction-to-Case @® — 1.4
Rey.pca Junction-to-PCB Mounted 1.0 —
10
g
< =D = 0.50: | ! =
N | T
e 0.20 = |
2 0.1 L+ T IHI . .
L 4 2 5 i(° i a1
§ 0.1 05 — [T Ri (°C/W)| i (sec) §
o} —— o= = = = * 1 0.17199 [ 0.000044 H
o 0.02 L4 > T T, T []
3 0.0 F I I I 0.67673 | 0.001660 |
£ oo / o-m 0.54961 | 0.007649 |
E —_A~|SINGLE PULSE = —
( THERMAL RESPONSE ) Notes: 111 11
1. Duty Factor D = t1/t2
2. Peak Tj = P dm x Zthjc + T¢[]
0.001 LI L1 11l
1E-006 1E-005 0.0001 0.001 0.01 0.1
t4 , Rectangular Pulse Duration (sec)
Fig 1. Maximum Effective Transient Thermal Impedance, Junction-to-Case ©
Notes:

® Surface mounted on 1 in. square Cu, steady state (still air).

@ Used double sided cooling, mounted on 1 in. square Cu board

PCB with small clip heatsink (still air).

Note ®
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Fig 4. Typical Transfer Characteristics Fig 5. Normalized On-Resistance vs. Temperature
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Fig 6. Typical Capacitance vs.Drain-to-Source Voltage Fig 7. Typical Total Gate Charge vs
Gate-to-Source Voltage
4 www.irf.com

Downloaded from AFFOW.Com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

Internationall IRF6648

TSR Rectifier
= 60

a ' 30
£ " Ip=17A | | Ty=25C
[0] =
r s VI
2 5 Vgs = 10V \\/
& 40 £ 20 Vgs = 15V
S = / /
@ =)
(&)
£ 8 15 /
@ «
o g 10
< 20 3 /
£ > \\
© =
a \ T;=125C
= 10 S — 5
c
o
19 T)=25°C
£ 0 - 0
4 6 8 10 12 14 16 0 20 40 60 80 100
VGS, Gate -to -Source Voltage (V) Ip, Drain Current (A)
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Fig 10. Typical Source-Drain Diode Forward Voltage Fig 11. Typical Threshold Voltage vs.
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Current Regulator
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Fig 14a. Gate Charge Test Circuit

Fig 15a. Unclamped Inductive Test Circuit

A
— Voo

LY

Pulse Width <1 ps
Duty Factor <0.1 %

L

Fig 16a. Switching Time Test Circuit
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Fig 17. Diode Reverse Recovery Test Circuit for N-Channel
HEXFET® Power MOSFETSs

DirectFET™ Substrate and PCB Layout, MN Outline

(Medium Size Can, N-Designation).
Please see DirectFET application note AN-1035 for all details regarding the assembly of DirectFET.
This includes all recommendations for stencil and substrate designs.

_2.075, 1.82 | 2505
\ |

|
***:/ gt
o| A2 __pg LA Ed g
ol u@ﬁ // =
77— B ‘
o = 0.80 G = GATE
x4 D = DRAIN
0.85 S = SOURCE
L 1.45
X2
LO
olX D 4 D
- S
g {24 |
e
S
D/ X D/ 2
o o S
O L0
oY
O
www.irf.com 7

Downloaded from AFFOW.Com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

IRF6648

DirectFET™ Qutline Dimension, MN Outline
(Medium Size Can, N-Designation).

Please see DirectFET application note AN-1035 for all details regarding the assembly of DirectFET.

This includes all recommendations for stencil and substrate designs.
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L DIMENSIONS

METRIC IMPERIAL

CODE| MIN | MAX | MIN MAX

A 6.25 | 6.35 | 0.246 | 0.250

B 4.80 | 5.05 |0.189 | 0.201

C 3.85 | 3.95 | 0.152 | 0.156

D 0.35 | 045 | 0.014 | 0.018

E 0.88 | 0.92 | 0.034 | 0.036

F 0.78 | 0.82 | 0.031 0.032

G 1.38 142 | 0.054 | 0.056

H 0.88 | 0.92 | 0.034 | 0.036

J 0.48 | 0.52 | 0.019 | 0.020

K 1.16 1.29 | 0.046 | 0.051

L 274 | 291 | 0.109 |0.115

M 0.59 | 0.70 | 0.023 | 0.028

N 0.03 | 0.08 | 0.001 0.003

P 0.08 | 0.17 | 0.003 | 0.007

DirectFET™ Part Marking

GATE MARKING

— 0G0
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IR Rectifier
DirectFET™ Tape & Reel Dimension (Showing component orientation).

-

NOTE: Controlling dimensions in mm
Std reel quantity is 4800 parts. (ordered as IRF6648). For 1000 parts on 7" reel,
order |IRF6648TR1

REEL DIMENSIONS

STANDARD OPTION (QTY 4800) TR1 OPTION (QTY 1000)
METRIC IMPERIAL METRIC IMPERIAL
CODE | MIN MAX MIN MAX MIN MAX MIN MAX
A 330.0 | N.C 12.992 | N.C 177.77 |N.C 6.9 N.C
20.2 N.C 0.795 N.C 19.06 |N.C 0.75 N.C
12.8 18.2 0.504 |0.520 135 12.8 0.53 0.50

1.5 N.C 0.059 N.C 1.5 N.C 0.059 | N.C
100.0 | N.C 3.937 N.C 58.72 |N.C 2.31 N.C

N.C 18.4 N.C 0.724 |N.C 13.50 N.C 0.53
12.4 14.4 0.488 |0.567 [J11.9 12.01 0.47 N.C
11.9 15.4 0.469 |0.606 ] 11.9 12.01 0.47 N.C
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DIMENSIONS
NOTE: CONTROLLING conE M‘NMURLACAX M“&APERL’;&X
DIMENSIONS IN' MM
A 7.80 | 8.10 |0.311 |0.319
B 3.90 | 4.10 |0.154 |0.161
C_ [11.90 [12.30 | 0.469 |0.484
D 5.45| 555 |0.215 0.219
B 5.10 | 5.30 |0.201 |0.209
F 6.50| 6.70 | 0.256 |0.264
G 150] N.C 0059 | N.C
H 150 1.60 | 0.059 | 0.063

Data and specifications subject to change without notice.
This product has been designed and qualified for the Consumer market.
Qualification Standards can be found on IR’s Web site

International
ISR 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.02/06
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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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