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MOSFET - Power, Single
N- Channel Source Down

Dual Cool® 33, WDFN9
25 V, 0.58 mQ, 310 A

NTTFSSCHOD7NO2X

Features

® Excellent Thermal Conduction by Advanced Source-Down Center
Gate Dual-Cooling Package Technology (3.3 x 3.3 mm)

® Ultra Low Rpg(on) to Improve System Efficiency

® [ow Qg and Capacitance to Minimize Driving and Switching Losses

® These Devices are Pb-Free, Halogen Free/BFR Free and are RoHS
Compliant

Applications
® High Switching Frequency DC-DC Conversion
® Synchronous Rectifier

MAXIMUM RATINGS (T, = 25 °C unless otherwise noted)

Parameter Symbol | Value | Unit
Drain-to-Source Voltage Vpss 25 \%
Gate-to-Source Voltage Vas -12/+16 | V
Continuous Drain Current Tc=25°C Ip 310 A

Tc=100°C 196
Power Dissipation Tc=25°C Pp 87 w
Pulsed Drain Current Tc =25 °C, Iom 1342 A
=100 us

Operating Junction and Storage Temperature Ty, Tstg | -5510 °C
Range +150
Source Current (Body Diode) Is 146 A
Single Pulse Avalanche Energy (lpk = 62 A) Eas 192 mJ
Lead Temperature for Soldering Purposes T 260 °C
(1/8” from case for 10 s)

Stresses exceeding those listed in the Maximum Ratings table may damage the

device. If any of these limits are exceeded, device functionality should not be

assumed, damage may occur and reliability may be affected.

1. The entire application environment impacts the thermal resistance values
shown, they are not constants and are valid for the particular conditions noted.

2. Surface-mounted on FR4 board using a 1 in? pad size, 1 0z Cu pad.

3. Eag of 192 mJ is based on started T; = 25 °C, Iag = 62 A, Vgg = 10 V, 100%
avalanche tested.
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058 MQ @ Vgs = 10V
25V @ Vas 310A

0.80mMQ2 @ Vgs =45V
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INDICATOR

0D7 = Specific Device Code
A = Assembly Location

YW = Assembly Start Week
ZZ = Assembly Lot Number

ORDERING INFORMATION

See detailed ordering and shipping information on page 6 of
this data sheet.

Publication Order Number:
NTTFSSCHOD7N02X/D
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THERMAL CHARACTERISTICS

NTTFSSCHOD7N02X

Parameter Symbol Value Unit
Thermal Resistance, Junction-to-Case (Bottom) ReJcs 1.4 °C/W
Thermal Resistance, Junction-to-Case (Top) RoJcT 1.2
Thermal Resistance, Junction-to-Ambient Roua 60
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Parameter Symbol Test Conditions | Min | Typ | Max | Unit |
OFF CHARACTERISTICS
Drain-to-Source Breakdown Voltage V(BR)DSS Vgs=0V,Ip=1mA 25 \Y
Drain-to-Source Breakdown Voltage AV BR)Dss/ Ip =1 mA, Referenced to 25 °C 21 mV/°C
Temperature Coefficient ATy
Zero Gate Voltage Drain Current Ibss Vps =20V 10 uA
Vps =20V, Ty=125°C 100
Gate-to-Source Leakage Current lgss Vps=0V,Vgs=+16V 100 nA
ON CHARACTERISTICS
Drain-to-Source On Resistance Rps(on) Vgs=10V,Ip=24 A 0.51 0.58 me
Vgs=6V,Ip=19A 0.56 0.65
Vgs=45V,Ip=19A 0.66 0.80
Gate Threshold Voltage VaGs(TH) Vgs = Vps, Ip =484 A 1.1 2.0 \
Gate Threshold Voltage Temperature AVgsahy/ Vgs = Vps, Ip =484 A -3 mV/°C
Coefficient ATy
Forward Transconductance JgFs Vps=5V,Ip=24A 190 S
CHARGES, CAPACITANCES & GATE RESISTANCE
Input Capacitance Ciss Vgs=0V,Vpg=12V,f=1MHz 3980 pF
Output Capacitance Coss 1160
Reverse Transfer Capacitance CRss 124
Output Charge Qoss 22 nC
Total Gate Charge Qg(rom Vgs=45V,Vpp=12V,Ip=24A 25
Vgs=6V,Vpp=12V,Ip=24 A 33
Ves=10V,Vpp =12V, Ip=24 A 55
Threshold Gate Charge QgTH) 5.7
Gate-to-Source Charge Qas 9.7
Gate-to-Drain Charge Qcp 4.1
Gate Plateau Voltage Vgp 25 \Y
Gate Resistance Rg f=1MHz 0.4
SWITCHING CHARACTERISTICS
Turn-On Delay Time ta(oN) Resistive Load, 4 ns
—— Vgs =0/10V, Vpp =12V,
Rise Time tr Ip=24A Rg=25Q 6
Turn-Off Delay Time t4(oFF) 26
Fall Time 1t 57
SOURCE-TO-DRAIN DIODE CHARACTERISTICS
Forward Diode Voltage Vsp Vgs=0V,Ig=24A 0.76 1.2 \
Vgs=0V,lg=24A T;=125°C 0.63
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ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)

Parameter | Symbol | Test Conditions | Min | Typ | Max | Unit |
SOURCE-TO-DRAIN DIODE CHARACTERISTICS
Reverse Recovery Time tRR Vgs=0V,Ig=24 A, 17 ns
Charge Time ty di/dt =700 Alus, Vpp =12V 10
Discharge Time tp 7
Reverse Recovery Charge QRrr 58 nC
Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product

performance may not be indicated by the Electrical Characteristics if operated under different conditions.
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Ip, Drain Current (A)

Rps(ony Drain to Source Resistance (mQ)

Rps(on), Drain-Source On Resistance (Normalized)

NTTFSSCHOD7N02X

TYPICAL CHARACTERISTICS
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C, Capacitance (pF)

t, Resistive Switching Time (sec)

Ip, Drain Current (A)

NTTFSSCHOD7N02X

TYPICAL CHARACTERISTICS

10000 10
Ip=24A /
—_—
~ = /
N s 8 /
\ g
1000 —— ¥‘352=£o\(/; S . /
J= )
E f=1MHz s 4
]
\\ 9 4 /
100 <
0]
)
Lo/
] Ciss Vpp=5V ——
] Coss Vpp=15V ——
10 LLCrss 0 Vop=12V ——
0 5 10 15 20 25 0 10 20 30 40 50 60 70
Vps, Drain to Source Voltage (V) Qg, Gate Charge (nC)
Figure 7. Capacitance Characteristics Figure 8. Gate Charge Characteristics
1e-06 1000
M SVARET,Y, Vas=0 =
FVps=12V. 7 7/
FIp=24A 100 L _L /L
7 77—
/ 7 7
— < 10 %
1e-07 - =7 7 i
S 7 / /
2 1 / /
8 7 7 y
= v 4 7 i
Q y 4 7 J
/ /I/ = 0.1 4 A /
o] 7 v &
- - 0 7/ 7 /
1e-08 9 001 / / /
— T 7 s £
— (on) H 7 7 /
ta(of M 0.001 VA L L T=-55°C—— L
t—1 = 7 7 TTJ=25°g — g
— =150°C —— H
16-09 L 0.0001 / / 4 J
1 10 0 0.2 0.4 0.6 0.8 1 1.2
Rg, Gate Resistance () Vsp, Body Diode Forward Voltage (V)
Figure 9. Resistive Switching Time Variation Figure 10. Diode Forward Characteristics
vs. Gate Resistance
Limit‘edt;yl‘RHmr\ ~<
1000 @T,=150°C Ds(ON - —
> N 100
<. N SN
S N NN <
100 47i,>\:§§\‘ 7\:\‘,,5\‘ i EEEEE =
F Tg=25°C B N X g
F gingle 1PuIsCe/W \\ NG N o
r =1.4° NN N 2
10 GJ(‘: | | \ \\ %
E = N S
i pulseDuration=1us N N 3 S
i pulseDuration=10us ——— N =3
pulseDuration=100us ——— NN 2
14 pulseDuration=500us = -
A pulseDuration=1ms
H pulseDuration=10ms
fl pulseDuration=100ms/DC ———
0.1 T e e e T —r— 1
0.1 1 10 100 1e-06 1e-05 1e-04 1e-03 1e-02
Vps Drain to Source Voltage (V) tay, Time in Avalanche (sec)
Figure 11. Safe Operating Area (SOA) Figure 12. Avalanche Current vs. Pulse
Time (UIS)
www.onsemi.com Share Feedback

5 Your Opinion Matters


http://www.onsemi.com/
https://cx.onsemi.com/jfe/form/SV_2co9s03RTjSwGHQ?tdid=NTTFSSCH0D7N02X-D&tdt=DATASHEET&palcodes=PA&pal3codes=PAL&page=5

NTTFSSCHOD7N02X

TYPICAL CHARACTERISTICS
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Figure 14. Transient Thermal Response
ORDERING INFORMATION
Device Marking Package Shipping®
NTTFSSCHOD7NO02X oD7 WDFN9 5000 / Tape & Reel
(Pb-Free)

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
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REVISION HISTORY
Revision Description of Changes Date

3 Replace figure 3 7/7/2025

This document has undergone updates prior to the inclusion of this revision history table. The changes tracked here only reflect updates made
on the noted approval dates.

DUAL COOL is a registered trademark of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or subsidiaries in the United States
and/or other countries.
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MECHANICAL CASE OUTLINE
PACKAGE DIMENSIONS

P WDFN9 3.30x3.30x0.58, 0.65P
CASE 511BX
ISSUE B
DATE 13 AUG 2024
[D[azalC NOTES:
2X -—D—pA]
(D8)—~| ~—D6— 5] 1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M, 2018.
8 . , 2. CONTROLLING DIMENSION: MILLIMETERS
f A COPLANARITY APPLIES TO THE EXPOSED PADS AS WELL AS
9 THE TERMINALS.
i T i T E7 4. DIMENSIONS D1, D2, E1 AND E2 DO NOT INCLUDE MOLD FLASH.
Jiigh E6) /B\  SEATING PLANE IS DEFINED BY THE TERMINALS.
£ 1 4 f M|aaa|C "A1" 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
PIN 1
INDICATOR D5— - 2X THE LOWEST POINT ON THE PACKAGE BODY.
TOP VIEW m | UNIT IN MILLIMETERS
SEE DETAIL A L | F(A3) DIM | MIN | NOM | mAX
/ A PoAL A | 053 | 058 | 063
— ] ===l =1 A1 | 0.00 - 0.05
SEATING
[[eeelC] A1J $ PLANE A3 0.20 REF
DETAIL A b 0.25 0.30 0.35
FRONT VIEW A SCALE: 3:1 A b1 0.37 0.42 0.47
D 3.30 BSC
& bbbM|C|A|B - D7 D2 2.31 2.41 2.51
ddd®|c ~—2.51— D3 | 158 | 168 [ 1.78
b(8X)— -[e]——| —D4(2X) . *1-765* (030 D4 [ 035 | 045 | 055
Eo- R L2 T e 5 ‘75 D5 | 025 | 035 | 045
HEHUEEE  9iss aats I { .
(k1) o I E3 | 052 1.06—H—= e D6 | 210 | 2.20 [ 2.30
1 | £ 0.35 ofi i D7 | 231 | 241 | 251
b1 e —fF 1 i 1 3.70 D8 0.55 REF
T 5 109 030 K 1.75 -55
= B 090 T | e 0.65 BSC
| o £ (k) W n U 0.55 E 3.30 BSC
e 5| L i ! E2 | 084 | 094 | 1.04
D3 0.65+ I L0.42(8%) E3 | 020 | 025 | 0.30
——Db2— —2.51— E4 | 150 | 1.60 | 1.70
BOTTOM VIEW LAND PATTERN E5 | 025 | 035 | 0.40
RECOMMENDATION = 0.50 REF
*FOR ADDITIONAL INFORMATION ON OUR PB-FREE STRATEGY E7 | 210 | 220 | 2.30
AND SOLDERING DETAILS, PLEASE DOWNLOAD THE ONSEMI K 0.75 REF
SOLDERING AND MOUNTING TECHNIQUES REFERENCE .
MANUAL, SOLDERRM/D. k1 0.45 REF
L 0.73 0.83 0.93
GENERIC L1 | 010 [ 020 | 0.30
MARKING DIAGRAM* 12 | 035 | 045 [ 055
XXX = Specific Device Code L4 | 040 | 050 | 060
. aaa 0.10
A = Assembly Location
bbb 0.10
Y = Year
W = Work Week cee 0.10
ZZ = Assembly Lot Code ddd 0.05
eee 0.08
*This information is generic. Please refer to
/ XXXAYWZZ device data sheet for actual part marking.
1 Pb-Free indicator, “G” or microdot “=”, may
PIN 1 or may not be present. Some products may
INDICATOR not follow the Generic Marking.
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ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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