e R6024ENJ

SEMICONDUCTOR

Nch 600V 24A Power MOSFET Data Sheet
®Qutline
Vbss 600V LPT(S)
Roson (Max.) 0.16°50 (Tsoc-_ziﬁg(oszK)
o 24A
@
Pp 40W 3)
®Features ®Inner circuit
1) Low on-resistance.
2) Fast switching speed. gg gf‘;ﬁ]
3) Gate-source voltage (Vgss) guaranteed to be +20V. (3) Source
4) Drive circuits can be simple. *1 BODY DIODE
5) Parallel use is easy. @ @ @
6) Pb-free lead plating ; ROHS compliant ®Packaging specifications
Packaging Taping
Reel size (mm) 330
®Application Type Tape width (mm) 24
Switching Power Supply Basic ordering unit (pcs) 1,000
Taping code TL
Marking R6024ENJ
®Absolute maximum ratings (T, = 25°C)
Parameter Symbol Value Unit
Drain - Source voltage Vpbss 600 \/
T.=25°C Ip " +24 A
Continuous drain current
T.=100°C Ip +13.0 A
Pulsed drain current Ip,puise - +72 A
Gate - Source voltage Vass +20 V
Avalanche energy, single pulse Eps 2 497 mJ
Avalanche energy, repetitive Ear ° 0.75 mJ
Avalanche current, repetitive Iar 41 A
Power dissipation (T, = 25°C) Pp 40 W
Junction temperature T; 150 °C
Range of storage temperature Tstg -55 to +150 °C
Reverse diode dv/dt dv/dt ™ 15 Vins
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R6024ENJ Data Sheet

®Absolute maximum ratings

Parameter Symbol Conditions Values | Unit
Vps = 480V
Drain - Source voltage slope dv/dt 50 Vins
T;=25°C

®Thermal resistance

Values
Parameter Symbol Unit
Min. Typ. Max.
Thermal resistance, junction - case Rinic - - 3.13 °C/IW
Thermal resistance, junction - ambient Rihsa - - 80 | °C/W
Soldering temperature, wavesoldering for 10s Tesold - - 265 °C

®Electrical characteristics (T, = 25°C)

Values
Parameter Symbol Conditions Unit
Min. Typ. Max.

Drain - Source breakdown

voltage Vigrpss |Ves= 0V, Ip=1mA 600 - ; Vv

Vps = 600V, Vgg = 0V
Zero gate voltage

_ I T, =25°C - .

drain current bsS ] 0.1 100 WA
T;=125°C - - 1000

Gate - Source leakage current lass Vgs =120V, Vpg = 0V - - +100 nA

Gate threshold voltage Ves@ny |Vos=10V, I[p=1mA 2 - 4 \%
Vgs= 10V, Ip=11.3A

Static drain - source 6

) T,=25°C - ) .

on - state resistance Ros(on) : 0-150 | 0.165 Q
T;=125°C - 0.320 -

Gate input resistance Rg f = 1MHz, open drain - 6.1 - Q
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R6024ENJ Data Sheet

®Electrical characteristics (T, = 25°C)

Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Transconductance O ° |Vbs=10V, Ip=12A 6.5 13.0 - S
Input capacitance Ciss Vgs = 0V - 1650 -
Output capacitance Coss Vps = 25V - 1350 - pF
Reverse transfer capacitance Ciss f=1MHz - 160 -
Effective output capacitance,
Co(er) - 66 -
energy related
VGS =0V E
_ _ Vps = OV to 480V P
Effective output capacitance, C i 314 i
time related oftr)
Turn - on delay time taony © |Voo=300V, Vgs=10V | - 35 -
Rise time t"  |lp=12A - 50 -
ns
Turn - off delay time taory © |RL=27.4Q : 180 -
Fall time t®  |Rg=10Q - 50 -
®Gate Charge characteristics (T, = 25°C)
Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Total gate charge Q.  [Voo= 300V - 70 -
Gate - Source charge Qqs ®l1p=24A - 10 - nC
Gate - Drain charge Qga ° |Vas =10V - 35 -
Gate plateau voltage Viplateawy |Vop = 300V, Ip=24A - 6.4 - \%

*1 Limited only by maximum temperature allowed.

*2 Py < 10us, Duty cycle < 1%

*3 lp = 4.1A, Vpp = 50V

*4 Reference measurement circuits Fig.5-1.

*5 Mounted on a epoxy PCB FR4 (25mm x 27mm x 0.8mm)

*6 Pulsed
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R6024ENJ Data Sheet

®Body diode electrical characteristics (Source-Drain) (T, = 25°C)

Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Inverse diode continuous, 1 i i o4 A
forward current
T, = 25°C
Inverse diode direct current, Iy ] i 79 A
pulsed
Forward voltage Vep ®  [Vas= 0V, Is= 24A - - 1.5 \Y;
Reverse recovery time t, - 625 - ns
Reverse recovery charge Q,° Is = 24A 13.3 C
y charg ™ |di/dt = 100A/us ' s

Peak reverse recovery current L © - 42 - A

®Typical Transient Thermal Characteristics

Symbol Value Unit Symbol Value Unit
Riny 0.0578 Cin 0.00248
Rz 0.218 K/W Cinz 0.00916 Ws/K
Rins 0.604 Cins 0.209
i Tj Rthl Rth,n i T case
i —{ | —=— — — —m— ?
PD i
T% __ cthl ___ cth2 ____ Cthn i
Y S B
| Tamb
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R6024ENJ Data Sheet

®El|ectrical characteristic curves

Fig.1 Power Dissipation Derating Curve Fig.2 Normalized Transient Thermal
- Resistance vs. Pulse Width
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R6024ENJ Data Sheet

®El|ectrical characteristic curves

Fig.4 Typical Output Characteristics(l) Fig.5 Typical Output Characteristics(ll)
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R6024ENJ Data Sheet

®El|ectrical characteristic curves

Fig.8 Breakdown Voltage Fig.9 Typical Transfer Characteristics
< vs. Junction Temperature
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R6024ENJ

Data Sheet

®El|ectrical characteristic curves

Fig.12 Static Drain - Source On - State
Resistance vs. Gate Source Voltage
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Fig.14 Static Drain - Source On - State
Resistance vs. Drain Current

Fig.13 Static Drain - Source On - State
Resistance vs. Junction Temperature
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Resistance vs. Drain Current
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R6024ENJ

Data Sheet

®El|ectrical characteristic curves

Fig.16 Typical Capacitance
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R6024ENJ Data Sheet

®El|ectrical characteristic curves

Fig.20 Inverse Diode Forward Current Fig.21 Reverse Recovery Time
vs. Source - Drain Voltage vs.Inverse Diode Forward Current
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®Measurement circuits

Fig.1-1 Switching Time Measurement Circuit Fig.1-2 Switching Waveforms
Vas — Ip Pulse width
o Vbs
D.UT.
|7
Re Vop
T - 90% 41— 90%
A’_ — td(on) | tr td(oth t
ton toff
Fig.2-1 Gate Charge Measurement Circuit Fig.2-2 Gate Charge Waveform
Ves <« |p V?
o Vbs
- Q L/
la(Consty — ™ il D.U.T. Ves|
T Vob Qgs| Qgd
ik A+
Charge
Fig.3-1 Avalanche Measurement Circuit Fig.3-2 Avalanche Waveform
Vs |
/// \
’ \\\ V(eR)DSS
\\
\
\
\
\\
S V(er)pss
Bas=7 " Lolas V@ERripss - Vob
Fig.4-2 dv/dt Waveform
Vbs
///T
’ Y V(ER)DSS
\\
\
\
\
\\
Fig.5-2 di/dt Waveform
Ie
DUT. ‘ tr
0
— Voo o 10%
DRIVER
MOSFET I
Re de/ d
1< 90%
— — I-x 100%

www.rohm.com
© 2014 ROHM Co., Ltd. All rights reserved. 11/12 ROHM 2014.03 - Rev.B



R6024ENJ

Data Sheet

®Dimensions (Unit : mm)
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Pattern of terminal position areas
[Not a recommended pattern of soldering
DIM MILIMETERS INCHES
MIN MAX MIN MAX
Al 0.00 0.30 0.000 0.012
A2 4.30 4.70 0.169 0.185
A3 0.25 0.010
b 0.68 I 0.98 0.027 [ 0.039
Y 8.90 0.350
b3 1.14 1.44 0.045 0.057
c 0.30 0.60 0.012 0.024
cl 1.10 1.50 0.043 0.059
D 9.80 10.40 0.386 0.409
E 8.80 9.20 0.346 0.362
e 254 0.100
HE 12.80 13.40 0.504 0.528
L 2.70 3.30 0.106 0.130
L1 0.90 1.50 0.035 0.059
| 1.10 0.043
3 7.25 0.285
4 1.00 0.039
Lp 0.90 1.50 0.035 0.059
X - 0.25 - 0.010
DIM MILIMETERS INCHES
MIN MAX MIN MAX
bd - 1.23 - 0.049
b6 - 10.40 - 0.409
I - 2.10 - 0.083
12 - 1.55 - 0.297
13 - 13.40 - 0.528
Dimension in mm / inches
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