el RNDO30N20

SEMICONDUCTOR

Nch 200V 3.0A Power MOSFET Datasheet
®Qutline
Vpss 200V P
Ros(on (Max.) 870mQ (<Ssco-$34),28>
Ib 3.0A C e
Po 20W g‘
®Features ®Inner circuit
1) Low on-resistance.
2) Fast switching speed. (1) Gate /
(2) Drain
3) Drive circuits can be simple. (3) Source @) ';} 2
4) Parallel use is easy. +1 ESD PR %IODE \:
5) Pb-free lead plating ; ROHS compliant @
6) 100% Avalanche tested
Taping
®Application Reebsi 330
Switching Power Supply T 16
Automotive Motor Drive éordering unit (pcs) 2,500
Automotive Solenoid Drive ping code TL
Marking NO3N20
®Absolute maximum ratin
Symbol Value Unit
Drain - Source Vbss 200 \Y
It +3.0 A
It +1.6 A
Ip,puise +6.0 A
Vess +30 Vv
nche energy, single pulse Eps ° 0.73 mJ
Avalanche current Iar 1.5 A
T.=25°C P 20 W
Power dissipation
T,=25°C™ Pp 0.85 Y
Junction temperature T, 150 °C
Range of storage temperature Tsig -55to +150 °C

www.rohm.com
© 2014 ROHM Co., Ltd. All rights reserved. 1/12 2012.08 - Rev.A



RNDO30N20

Data Sheet

®Thermal resistance

Values
Parameter Symbol Unit
Min. Typ. Max.
Thermal resistance, junction - case Rinic - - 6.25 | °C/W
Thermal resistance, junction - ambient * Rinsa - - 147 4 °C/W
Soldering temperature, wavesoldering for 10s Tsoid - - 265 °C
®Electrical characteristics(T, = 25°C)
Values
Parameter Symbol Conditions Unit
Min, Typ. Max.
Drain - Source breakdown voltage| Vgripss |Ves= 0V, Ip=1mA 200 - - \%
VDS = ZOOV, VGS =0V
- - 10
T; =25°C
Zero gate voltage drain current Ipss uA
VDS = ZOOV, VGS =0V
- - 100
T;=4252C
Gate - Source leakage current less Vs =#30V, Vps =0V - - +10 nA
Gate threshold voltage Vesd@y. Vbs =10V, I[p1mA 3.2 - 5.2 V
Vs =40V, I5="1.5A - 620 870
Statlctd:aln - 'sczurce Roston 5 Vs = 10Ng = 1.5A mo
on - state resistance ) 1150 | 1610
T,;5\125°C
Forward transfer admittance Ots Vps =10V, Ip=1.6A 0.75 1.50 - S
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RNDO30N20 Data Sheet

®Electrical characteristics(T, = 25°C)

Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Input capacitance Ciss Vgs = OV - 270 -
Output capacitance Coss Vps = 25V - 30 - pF
Reverse transfer capacitance Crss f=1MHz - 10 -
Turn - on delay time tyon) S |Vpp= 100V, Vgs = 10V - 13 b
Rise time t Ip=1.5A - 13 -
ns
Turn - off delay time taory © |RL=12Q - 18 -
Fall time t°  |Rg=10Q £ 17 -
®Gate Charge characteristics(T, = 25°C)
Values
Parameter Symbol Conditions Unit
Min: Typ. Max.
Total gate charge Q" [Vopf 100V - 6.7 -
Gate - Source charge Qg (Mo 3:0A - 2.7 - nC
Gate - Drain charge Quats. Ves = 10V - 2.4 -
Gate plateau voltage Vipiatea) | Voo =AO0OVA="3A - 7.2 - \Y;
®Body diode electricalharacteristics (Seurce-Drain)(T, = 25°C)
Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Continuou$ §6urce current I ! - - 3.0
- T.=25°C
Pulsedésource current low 2 - - 6.0
Forward voltage Ve ®  [Ves=0V, Is= 3.0A - - 1.5
. *5
Reverse recovery time ty ls = 1.5A - 55 - ns
Reverse recovery charge Qn di/dt = 100A/us - 11 - nC

*1 Limited only by maximum temperature allowed.

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

*3 L =500uH, Vpp =50V, Rg = 25Q, starting T; = 25°C

*4 Mounted on a epoxy PCB FR4 (20mm x 30mm x 0.8mm)
*5 Pulsed
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RNDO30N20 Data Sheet

®Electrical characteristic curves

Fig.1 Power Dissipation Derating Curve Fig.2 Maximum Safe Operating Area
120 100 SSSSSES
—Operation in this
= | _area is limited
e 100 by Rps(on)
3 10 /|
E a0 L i NN
o o) \
2 = e
- 60 € 1 /
(&)
g % / \
i 40 © / \
2 £ g \\
. g o1 10m N\
a) o \
= 20
[}
=
[e)
o 0 0.0

0 25 50 75 100 125 150 175 1 9? 100 1000
Junction Temperature : T;[°C] &0 Drai Voltage : Vps [V]
Fig.3 Normalized Transient Th
Resistance vs. Puls
10 [T [T L LTIl
T,=25°C
Single Pulse

Ring-om = iy X
Ring-o) = °

ient Thermal Resistance : 1y

D = Single
[T T

0.0001 0.01 1 100

Pulse Width : P, [s]

www.rohm.com
© 2014 ROHM Co., Ltd. All rights reserved. 4/12 ROHM 2012.08 - Rev.A



RNDO30N20

Data Sheet

®Electrical characteristic curves

Fig.4 Avalanche Current vs Inductive Load

lo L L LI

Vpp=50V,R;=250Q
V=10V, Vgr=0V
Starting T,,=25°C

N

0.1
0.01 0.1 1 10

Avalanche Current : l,5 [A]
/
Avalanche Energy : E g / Epg max. [%]

100

Coil Inductance : L [mH]

Fig.6 Typical Output Characteri

4

@l ypical Output Characteristics(ll)
1 3 T T T T \
0.9 a Vs=10.0V T,=25°C
: [ Pulsed

Fig.5 Avalanche Energy Derating Curve
vs Junction Temperature

120
100
80
60
40
AN
20
E\
125 150 175

5 50

Ju perature : T, [°C]
K\

0.8 2:5 Ves=8.0V
= < —
o 06 o ]
~ = _— Vgs=7.0V
IS 0.5 c 15
2 2 /
S5 04 5
©) O 1
£ £
@
a)
0.5 [ Vs=6.0V
0
0 0.2 0.4 0.6 0.8 1 0 2 4 6 8 10
Drain - Source Voltage : Vpg [V] Drain - Source Voltage : Vpg [V]
www.rohm.com
© 2014 ROHM Co., Ltd. All rights reserved. 5/12

2012.08 - Rev.A



RNDO30N20 Data Sheet

®Electrical characteristic curves

Fig.8 Breakdown Voltage Fig.9 Typical Transfer Characteristics
vs. Junction Temperature
® 280 : : 10 ——
8 L0 |[Ves=ov H Vo= 10|
o Ip=1mA
z 260
S 1
g 250 3 .
© — 1/ 4
® — 240 -0 J
@ = = iy
o @ 230 1= 0.1 J= T.,= 125°C =
o 2 g T.=75°C |
3.8 =0 3 ~T=25C
2z 210 < " T,=-25°C —
= ©
s 200 a)
a
3 190
g 180
5 -50 0 50 100 150 7 8 9 10
z
Junction Temperature : T; [°C] Gat Voltage : Vg [V]

F@Transconductance vs. Drain Current

Fig.10 Gate Threshold Voltage
vs. Junction Temp

5.0 10 —
| Vos= 10V |
Z'E 4.5
7 )
z s 1 |
N - I
3 ] L]
g \Q £ T,= —25°C
oS ki T,=25°C
> 3 T,=75°C
- 1ot
o S 0.1 T,=125°C
(8]
(%]
C
o
|_
2.5 0.01
50 -25 0 25 50 75 100 125 150 0.01 0.1 1 10
Junction Temperature : T; [°C] Drain Current : I [A]

www.rohm.com
© 2014 ROHM Co., Ltd. All rights reserved. 6/12 ROHM 2012.08 - Rev.A



RNDO30N20 Data Sheet

®Electrical characteristic curves

Fig.12 Static Drain - Source On - State Fig.13 Static Drain - Source On - State
Resistance vs. Gate Source Voltage Resistance vs. Drain Current(l)
2000 10000 —

(O] —250 (0]
2 1800 [1z25c]| S | T.=25°C
8 5]
U) -
2 1600 @
3 L~ 1,=3A @
X 1400 b x
8 H— 1,=15A o
= = [ —_—
& % 1200 g5
c £ ==
S = 1000 § < 1000

= c
S 7 800 8 7 z
= >
3 600 2=
£ 400 c
g <
a 200 a
Q 2
g 0 I 10
2 n

0 2 4 6 8 10 12 14 16 18 20 1 10

Gate - Source Voltage : Vgg [V] & §nt Ip [A]

ﬁ? &2
o0

<

Fig.14 Static Drain - Source On
Resistance vs. Juncti

2000

1800

1600

1400

1200

1000

800

n - Source On-State Resistance
" Rps(on) [MQ]

-50 0 50 100 150

Junction Temperature : T; [°C]

www.rohm.com
© 2014 ROHM Co., Ltd. All rights reserved. 7/12 ROHM 2012.08 - Rev.A



RNDO30N20 Data Sheet

®Electrical characteristic curves

Fig.15 Static Drain - Source On - State Fig.16 Drain Current Derating Curve
Resistance vs. Drain Current(Il)
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RNDO30N20 Data Sheet

®Electrical characteristic curves

Fig.17 Typical Capacitance Fig.18 Switching Characteristics
vs. Drain - Source Voltage
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RNDO30N20 Data Sheet

®Electrical characteristic curves

Fig.20 Source Current Fig21 Reverse Recovery Time
vs. Source - Drain Voltage vs.Source Current
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RNDO30N20 Data Sheet

®Measurement circuits

Fig.1-1 Switching Time Measurement Circuit Fig.1-2 Switching Waveforms
Vs o Pulse width
Vbs
Rt 50% 90% N_509,
oo I Noo
D.UT. Vi

DS = o
Ra Vop 10%

— 90%

td(on) tr td(off)
ton
Fig.2-1 Gate Charge Measurement Circuit Fig.2-2 Gate Charge
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Fig.3-1 Avalanche Measurement Circuit
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RNDO30N20 Data Sheet

®Dimensions (Unit : mm)
A2

D n [B]
b1 cl
CPT3 — A
™ ¥T¥
S
L | ] £ Al
w| | ]
T LT T
= | -
| ] |

b6

MHAMETERS INCHES
DM M) M N MAX
Al 0100 0154 | 0 0.006
250 | ) 0087 0.098
1B 0.01
0.75 0.022 0.03
30 0.197 0.209
0.20
0.03
0.016 0.024
0.016 0.024
0.248 0.264
0.213 0.228
0.09
0.354 0.394
0.087 0.11
0.031 0.055
0.047 0.071
0.209
] 0.035
Lp 1.00 1.60 0.039 0.063
x - 0.25 - 0.01
DIM MILIMETERS INCHES
MIN MAX MIN MAX
b5 - 1.00 - 0.04
b6 - 5.20 - 0.205
1 - 2.50 - 0.098
12 - 5.50 - 0.217
13 - 10.00 - 0.394

Dimension in mm/inches
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Notice

10)

11)

Notes

The information contained herein is subject to change without notice.

Before you use our Products, please contact our sales representative and verify the latest specifica-
tions :

Although ROHM is continuously working to improve product reliability and quality, semicon-
ductors can break down and malfunction due to various factors.

Therefore, in order to prevent personal injury or fire arising from failure, please ta af
measures such as complying with the derating characteristics, implementing redu
fire prevention designs, and utilizing backups and fail-safe procedures. ROHM shall
responsibility for any damages arising out of the use of our Poducts beyond the rating specifi
ROHM.

[o]

Examples of application circuits, circuit constants and any other information co rein are
provided only to illustrate the standard usage and operations of the Produc eripheral
conditions must be taken into account when designing circuits for mass p .

The technical information specified herein is intended only to s
examples of application circuits for the Products. ROHM does not 0
any license to use or exercise intellectual property or other rig
parties. ROHM shall have no responsibility whatsoever for
such technical information.

3; ROHM or any other
rising out of use of

The Products are intended for use in general electronic e ent (i.e. AV/OA d S, uni-
cation, consumer systems, gaming/entertainment as the appli icated in
this document.

The Products specified in this document are to be radiati .

For use of our Products in applicatio iring a high deg f ility’ (as exemplified
below), please contact and consult wi representative : n equipment (i.e.
cars, ships, trains), primary communi quipment, traffi ‘crime prevention, safety
equipment, medical systems, ser ion systems.

Do not use our Products i iri reliability, such as aerospace

equipment, nuclear power ¢ aters.

ROHM shall have no
the recommended useé

ury arising from non-compliance with
contained herein.

ROHM has u re accuracy of the information contained in this
document. H arrants that such information is error-free, and ROHM
shall ha ages arising from any inaccuracy or misprint of such
inform

e e with any applicable environmental laws and regulations,
or re details, including RoHS compatibility, please contact a
Il have no responsibility for any damages or losses resulting
ble laws or regulations.

ucts and technologies contained in this document to other countries,
rocedures and provisions stipulated in all applicable export laws and
without limitation the US Export Administration Regulations and the Foreign
n Trade Act.

This document, in part or in whole, may not be reprinted or reproduced without prior consent of
ROHM.

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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@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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