REASUNOS

RS20N90D

Description

@ Lead Free Package and Finish

N-channel MOSFET

Features Application
e 20V, 90A e Load Switch
Rbsion) < 5.0mQ @ Ves = 4.5V e PWM Application
Rbson) < 6.0mQ @ Vgs = 2.5V ¢ Power management
o Lead free and Green Device Available
e Excellent Rpsionyand Low Gate Charge 100% UIS TESTED!
e Lead free product is acquiredcc 100% AVds TESTED!
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Schematic Diagram

Package Marking and Ordering Information

Device Marking Device Device Package (Eéesl)
RS20N90D RS20N90D TO-252 2500

Absolute Maximum Ratings (Tc=25C unless otherwise specified)

Symbol Parameter Max. Units
Vbss Drain-Source Voltage 20 V
Vass Gate-Source Voltage 12 \Y,

. . Tc=25C 90 A

Ip Continuous Drain Current -

Tc=70C 72 A

lom Pulsed Drain Current not? 360 A

Eas Single Pulsed Avalanche Energy "°t? 240 mJ

Po Power Dissipation Tc=257TC 80 W
ReJc Thermal Resistance, Junction to Case 21 T

Ty, Tste | Operating and Storage Temperature Range -55to +175 T
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REASUNOS

RS20N90D

Electrical Characteristics (1,=25C unless otherwise specified)

Symbol ‘ Parameter Test Condition | Min. ‘ Typ. ‘ Max. | Units
Off Characteristic
V@erpss | Drain-Source Breakdown Voltage Vas = 0V, Ip = 250pA 20 - - V
Ipss Zero Gate Voltage Drain Current Vps =20V, Vgs = OV - - 1 MA
Iess Gate to Body Leakage Current Vgs = £12V, Vps = OV - - +100 nA
On Characteristics
Vasth) Gate Threshold Voltage Vps=Vas, Ip = 250pA 0.4 0.65 1.0 \%
Static Drain-Source On-Resistance | Vgs =4.5V, Ib =20A - 3.7 5
Rosen | notes _ _ mQ
Vas =2.5V, Ip =15A 4.7 6
Dynamic Characteristics
Ciss Input Capamta.nce Vs =10V, Ves = OV, - 4800 - pF
Coss Output Capacitance - 700 - pF
- f=1.0MHz
Crss Reverse Transfer Capacitance - 350 - pF
Qg Total Gate Charge - 27 - nC
Qgs Gate-Source Charge VDS:_1 OV, Ip =20A, - 7.0 - nC
Qga Gate-Drain(“Miller”) Charge Ves =4.5V - 6.5 - nC
Switching Characteristics
td(on) Turn-On Delay Time - 6.5 - ns
tr Turn-On Rise Time Vps =10V, Ipb=2A, - 17 - ns
td(off) Turn-Off Delay Time Re= 3.0Q, Vgs =4.5V - 30 - ns
te Turn-Off Fall Time - 17 - ns
Drain-Source Diode Characteristics and Maximum Ratings
% Maximum Continuous Drain to Source Diode Forward ) ) 90 A
Current
Ism Maximum Pulsed Drain to Source Diode Forward Current - - 360 A
Drain to Source Diode Forward Vgs = 0V, Isp=30A,
Vsb , - - 1.2 \Y
Voltage T,=257C
tir Reverse Recovery Time Ty=25°C, IF=30A, - 35 - ns
Qr Reverse Recovery Charge di/dt =100A/us - 15 - nC

Notes:1. Repetitive Rating: Pulse Width Limited by Maximum Junction Temperature
2. EAS condition: Ty=25C, Vop=10V, Ve=10V, Rc=25Q, L=0.5mH, las=21A
3. Pulse Test: Pulse Width<300us, Duty Cycle<0.5%
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REASUNOS

|- Drain Current (A)

Rdson On-Resistance(Q)

Vgs Gate-Source Voltage (V)

Copyright Reasunos

100

80

60

40

20

10

0

80
syl
Vps=5V
4V -
2V - B
<
p—— -—
p— <
£ 4
=
O
£ 125,147,
©
5 /
Vas=1.5V b 25°C
i 0
0 1 2 3 4 5 05 1 15 2 25
Vds Drain-Source Voltage (V) Vgs Gate-Source Voltage (V)
Figure 1 Output Characteristics Figure 2 Transfer Characteristics
10 18
[14]
=
8 S 16 Vas=10V
7 1,=20A
6 g 14 ™~ A/
= —
Vas=25V o /
4 E 12 //‘
Vos=4.5V ‘c-u -
2 E 1 o=
o
=
0 0.8
0 5 10 15 20 25 30 0 25 50 75 100 125 150 175 200
Ig- Drain Current (A) T,-Junction Temperature('C)
Figure 3 Rdson- Drain Current Figure 4 Rdson-Junction Temperature
- 1.0E+02
Vpe=10V /"
1o=20A 2 1.0E+01 ,A
Ew&mu / //
v 5 / /
O 10E-01
,/’#’- c J/’ /f
A © 10E02
/ o /\/
9 1.0E-03
P 5
‘,/’ o 10E-04
r m
J» 1.0E-05
0 20 40 60 80 100 00 02 04 06 08 10 12

Qg Gate Charge (nC)
Figure 5 Gate Charge

http://www.reasunos.com

Vsd Source-Drain Voltage (V)
Figure 6 Source- Drain Diode Forward
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REASUNOS RS20N90D
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REASUNOS RS20N90D

Test Circuit
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Figure 3:Unclamped Inductive Switching Test Circuit & Waveforms

Copyright Reasunos http://www.reasunos.com REV:AQ Sep.2021 Page 5 of 7




REASUNOS RS20N90D

Package Mechanical Data

E A Dimensions
B2 Cc2 Ref. Millimeters Inches
{ —'3 /S = Min. Typ. Max. | Min. Typ. Max.
; = A 2.10 2.50 | 0.083 0.098
— |
A2 0 0.10 0 0.004
a B 0.66 0.86 | 0.026 0.034
T w . B2 5.18 5.48 | 0.202 0.216
1/ \\
‘ , N C 0.40 0.60 | 0.016 0.024
\ Hﬁ \ [/ \' C2 | 044 0.58 | 0.017 0.023
| ‘ | \ i D 5.90 6.30 | 0.232 0.248
| B \C / D1 5.30REF 0.209REF
. e
G i E 6.40 6.80 | 0.252 0.268
DETAIL A E1 4.63 0.182
—~Y7 G | 447 467 |0.176 0.184
- G H | 950 10.70 | 0.374 0.421
= /f\? L 1.09 1.21 | 0.043 0.048
A
I [ N I L2 1.35 1.65 | 0.053 0.065
= < V1 7° 7°
‘ ‘ ‘ L2 v2 | o 6° 0° 6°
H LM H DETAILA
| | |
| TO-252
Reel Spectification-TO-252
_B
& PO_ P2 T Dimensions
w \$k & &-&1o fZTSoMAX Ref. Millimeters Inches
W H H H H = Min. Typ Max. Min. Typ Max.
= A] Pl e i o ﬁg W | 1590 | 16.00 | 16.10 | 0.626 | 0.630 | 0.634
5 & |l & Lu E | 165 | 1.75 | 1.85 | 0.065 | 0.069 | 0.073
e o F | 740 | 750 | 7.60 | 0291 | 0.295 | 0.299
20 A o h DO | 140 | 150 | 1.60 | 0.055 | 0.059 | 0.063
B D1 | 140 | 150 | 160 |0.055 | 0.059 | 0.063
° 20 PO | 390 | 400 | 410 | 0.154 | 0.157 | 0.161

Pt | 790 | 800 | 810 | 0.311 | 0.315 | 0.319
P2 | 190 | 200 | 210 | 0.075 | 0.079 | 0.083
A0 | 6.85 | 690 | 7.00 | 0.270 | 0.271 | 0.276
BO | 1045 | 1050 | 10.60 | 0.411 | 0.413 | 0.417
i KO | 268 | 2.78 | 2.88 | 0.105 | 0.109 | 0.113

T | 024 0.27 | 0.009 0.011

t1 | 0.10 0.004
10PO | 39.80 | 40.00 | 40.20 | 1.567 | 1.575 | 1.583
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REASUNOS RS20N90D

Disclaimers:

Reasunos Semiconductor Technology CO.,LTD(Reasunos)reserves the right to make changes
without notice in order to improve reliability,function or design and to discontinue any product
or service without notice .Customers should obtain the latest relevant information before orders
and should verify that such information in current and complete.All products are sold subject to
Reasunos's terms and conditions supplied at the time of order acknowledgement.

Reasunos Semiconductor Technology CO.,LTD warrants performance of its hardware products

to the speciffications at the time of sale.Testing,reliability and quality control are used to

the extene Reasunos deems necessary to support this warrantee. Except where agreed upon by contr-
actual agreement,testing of all parameters of each product is not necessarily performed.

Reasunos Semiconductor Technology CO.,LTD does not assume any liability arising from

the use of any product or circuit designs described herein.Customers are responsible for their
products and applications using Reasunos's components.To minimize risk,customers must provide
adequate design and operating safeguards.

Reasunos Semiconductor Technology CO.,LTD does not warrant or convey any license eith-
er expressed or implied under its patent rights,nor the rights of others.Reproduction of inform-
ation in Reasunos's data sheeets or data books is permissible only if reproduction is without
modification oralteration.Reproduction of this information with any alteration is an unfair and
deceptive business practice. Reasunos Semiconductor Technology CO.,LTD is not responsi-
ble or liable for such altered documentation.

Resale of Reasunos's products with statements different from or beyond the parameters stated
by Reasunos Semiconductor Technology CO.,LTD for that product or service voids all exp-
ress or implied warrantees for the associated Reasunos's product or service and is unfair and
deceptive business practice. Reasunos Semiconductor Technology CO.,LTD is not responsi-
ble or liable for such statements.

Life Support Policy:

Reasunos Semiconductor Technology CO.,LTD's Products are not authorized for use as cri-
tical components in life support devices or systems without the expressed written approval of
Reasunos Semiconductor Technology CO.,LTD.

As used herein:
1.Life support devices or systems are devices or systems which:
a.are intended for surgical implant into the human body,
b.support or sustain life,
c.whose failuer to when properly used in accordance with instructions for used provided
in the laeling,can be reasonably expected to result in significant injury to the user.

system whose failure to perform can be reasonably expected to cause the failure of the life
support device or system,or to affect its safety or effectiveness.
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