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ROHM

R5013ANJ

SEMICONDUCTOR

Nch 500V 13A Power MOSFET Datasheet
@ Outline
Vbss 500V HTE) @)
RDS(on)(Max.) 0.38Q
Po 100W TO-263
®Inner circuit
®Features @)
1) Low on-resistance. i
2) Fast switching speed. (1) Gate
[ (2) Drain
3) Gate-source voltage (Vgss) guaranteed to 0 L_} “ (8) Source
be +30V. '
*1 Body Diode
4) Drive circuits can be simple. X
5) Parallel use is easy. @
6) Pb-free lead plating ; RoHS compliant ®Packaginglspegifications
¢ Embossed
Packing Tape
Reel size (mm) 330
® Application Type | Tape width (mm) 24
Switching Power Supply Basic ordering unit (pcs) 1000
Taping code TL
Marking R5013ANJ
® Absolute maximumyratings (T,=25°C)
Parameter Symbol Value Unit
Drain - Source voltage Vbss 500 \Y
Tc=25°C o +13 A
Centinuous drain current "
Tc=100°C Ip” +6.4 A
Pulsed’drain current Ippuse 2 +52 A
Gate - Source voltage Vess +30 \%
Avalanche energy, single pulse Ens® 1.3 mJ
Avalanche energy, repetitive Exr* 6.7 mJ
Avalanche current Iar3 6.5 A
Power dissipation (T, =25°C) Pp 100 w
Junction temperature T 150 °c
Range of storage temperature Tsig -55 to +150 °c
Reverse diode dv/dt dv/dt 15 V/ns
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R5013ANJ Datasheet

® Absolute maximum ratings

Parameter Symbol Conditions Values | Unit
Vps =400V, Ip = 13A
Drain - Source voltage slope dv/dt 50 V/ns
Tj=125°C

®Thermal resistance

Values
Parameter Symbol Unit
Ming, | Typ.< | Max.
Thermal resistance, junction - case Rinic - - 1.25 | °C/W
Thermal resistance, junction - ambient Riua - - 80 °C/W
Soldering temperature, wavesoldering for 10s Tsold - - 265 °c

®Electrical characteristics (T, =25°C)

Values
Parameter Symbol Conditions Unit
Min. | Typ. | Max.

Drain - Source breakdown

voltage V@rpss” | Ves 20Vl SimA 500 - - V

Drain - Source avalanche

breakdown voltage Verps |¥gs =0V, Ip = 13A - 580 - v

\Vps =500V, Vgg = 0V
Zero gate voltage

T; = 25°C -

drain current Ipss J 0.1 1 100 | A
Tj = 125°C - - 1000

Gate #Source leakage current less Vgs =130V, Vpg = 0V - - +100 | nA

Gateythreshold voltage Vesty |Vps =10V, Ip=1mA 25 - 4.5 Vv
VGS = 10V, ID =6.5A

Static drain - source % [T. = 25°C )

on - state resistance Ros(en) J 029 | 038 | Q
Tj = 125°C - 0.56 -

Gate input resistance Re f = 1MHz, open drain - 8.4 - Q
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R5013ANJ Datasheet

®Electrical characteristics (T, =25°C)

Values
Parameter Symbol Conditions Unit
Min. | Typ. | Max.
Transconductance 9s® |Vps =10V, Ip=6.5A 4 9 - S
Input capacitance Ciss |Vgs =0V - 1300 -
Output capacitance Coss | VDs =25V - 500 = pF
Reverse transfer capacitance Crss f=1MHz - 40 g
Effective I()Ltjt%ut capacitance, Copen ) 855 i
energy relate VGS =0V, oF
Effective output capacitance, C Vps =0V to 400V 86.6
; otr) y : -
time related
Turn - on delay time tion © | VDD = 250V, Vs =10V - 30 -
Rise time t© Ip = 6.5A - 32 -
ns
Turn - off delay time tiom ©  |RL = 38.50 - 90 | 180
Fall time t;6 Rg =40Q - 30 60
® Gate charge characteristics (T, = 25°Q)
Values
Parameter Symbol Conditions Unit
Min. | Typ. | Max.
Total gate charge Q¢ |Vpp =250V - 35 -
Gate - Source charge Qg ® llp=13A - 8 - nC
Gate - Drain chargé Qe Vs = 10V - 15 -
Gate plateau voltage Vioiatesd) | VDD = 250V, Ip = 13A - 5.7 - \%

*1 Limited only by maximum temperature allowed.

*2Pw.=10us, Duty cycle < 1%

$3)L ~ 500pH, Vpp =50V, Rg = 25Q, starting T; = 25°C

*4 L=500pH, Vpp = 50V, Rg = 25Q, starting T = 25°C, f = 10kHz
*5 Reference measurement circuits Fig.5-1.

*6 Pulsed
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R5013ANJ Datasheet
®Body diode electrical characteristics (Source-Drain) (T, = 25°C)
Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Inverse diode continuous, o
Is - - 13 A
forward current
Tc=25C
Inverse diode direct current, "
lsm - - A
pulsed
Forward voltage Vsp Vgs =0V, Is =13A \Y;
Reverse recovery time t. 6 ns
N Is=13A
Reverse recov har: Q,*® -
everse recovery charge ™ difdt = 100A/us uC
Peak reverse recovery current lirm © - A
Peak rate of fall of reverse di./dit Tj= 257 ) Alus
recovery current
®Typical transient thermal characteristi
Symbol Value Unit
R 0.00198
Rin 0.00703 Ws/K
Ris 0.19
T case
T amb

________________________________________________________________________
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R5013ANJ

Datasheet
®Electrical characteristic curves
Fig.1 Power Dissipation Derating Curve Fig.2 Maximum Safe Operating Area
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R5013ANJ Datasheet

®Electrical characteristic curves

Fig.4 Avalanche Current vs. Inductive Load Fig.5 Avalanche Power Losses
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R5013ANJ

Datasheet

®Electrical characteristic curves

Fig.7 Typical Output Characteristics(l)

Fig.8 Typical Output Characteristics(l1)
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R5013ANJ Datasheet

® Electrical characteristic curves

Fig.11 Breakdown Voltage vs. Fig.12 Typical Transfer Characteristics
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R5013ANJ Datasheet

® Electrical characteristic curves

Fig.15 Static Drain - Source On - State Fig.16 Static Drain - Source On - State
Resistance vs. Gate Source Voltage Resistance vs. Junction Temperature
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R5013ANJ Datasheet

®Electrical characteristic curves

Fig.18 Typical Capacitance vs. Drain - Fig.19 Coss Stored Energy
Source Voltage
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R5013ANJ

Datasheet

® Electrical characteristic curves

Fig.22 Inverse Diode Forward Current vs.

Source - Drain Voltage
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R5013ANJ

Datasheet

® Measurement circuits

Fig.1-1 Switching Time Measurement Circuit
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R5013ANJ

Datasheet

®Dimensions

LPTS
<TO-263 >
(D2PAK)

L2

L3

areas

rn of termi i
ot a pattern ring pads]
INCHES

MIN MAX
0.000 0.012
0.169 0.185

0.010
0.027 | 0.039

0.350
0.045 0.057
0.012 0.024
0.043 0.059
0.386 0.409
0.346 0.362

0.100
0.504 0.528
0.106 0.130
0.035 0.059

0.043

0.285

0.039
0.035 0.059
- 0.010

DIM TERS INCHES

MIN MAX MIN MAX
bo - 1.23 - 0.049
bb - 10.40 = 0.409
l] - 2.10 - 0.083
1Z = 1.55 = 0.297
13 - 13.40 - 0.528

Dimension in mm/inches
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Notice

Notes

No copying or reproduction of this document, in part or in whole, is permitted without the
consent of ROHM Co.,Ltd.

The content specified herein is subject to change for improvement without notice.

The content specified herein is for the purpose of introducing ROHM's products (herein
"Products"). If you wish to use any such Product, please be sure to refer to the specificati
which can be obtained from ROHM upon request.

Examples of application circuits, circuit constants and any other information con
illustrate the standard usage and operations of the Products. The peripheral co
be taken into account when designing circuits for mass production.

document.
print of such

Great care was taken in ensuring the accuracy of the information
However, should you incur any damage arising from any inacc
information, ROHM shall bear no responsibility for such damage.

The technical information specified herein is intended only t e typical function
examples of application circuits for the Products. ROH S grant you,
implicitly, any license to use or exercise intellectual pr er rights held

other parties. ROHM shall bear no responsibility w for any dispute the
use of such technical information.

The Products specified in this document a| e to be useddwi electronic
equipment or devices (such as audio vis ent, office-auto t, commu-

nication devices, electronic appliances a u ent devices
The Products specified in this d not designed to i n tolerant.

While ROHM always makes
Product may fail or malfi

reliability of its Products, a

Please be sure to impl e Products safety measures to guard
against the possi er damage caused in the event of the
failure of any Product fire control and fail-safe designs. ROHM
shall bear your use of any Product outside of the prescribed
scope or, ion manual.

gh level of reliability the failure or malfunction of which
an life or create a risk of human injury (such as a medical
ment, aerospace machinery, nuclear-reactor controller,
evice). ROHM shall bear no responsibility in any way for use of
bove special purposes. If a Product is intended to be used for any
such special p , please contact a ROHM sales representative before purchasing.

If you intend to export or ship overseas any Product or technology specified herein that may
be controlled under the Foreign Exchange and the Foreign Trade Law, you will be required to
obtain a license or permit under the Law.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System

SEMICONDUCTOR

http://www.rohm.com/contact/
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