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Preliminary Document
NTBTO23N65GN1

Features

* Low Rps(on) to Minimize Conduction Losses

¢ Ultra Low Gate Charge for High Speed Switching
®* FOM-Qg = 282 nC*mQ

¢ TOLT Top Cool Package

® Pb-Free, Halogen Free and RoHS Compliant

Typical Applications

® High Density Power Modules

¢ High Performance PSU for Data Center and Industrial
® Telecom Power Supplies

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

DATA SHEET
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650 V
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Parameter Symbol Value Unit
Drain-to-Source Voltage Vpss 650 \Y
Drain-to-Source Transient Voltage, Vbs(TRAN) 800 \%
tp <200 us
Gate-to-Source Voltage Vas -6to7 \
Gate-to-Source Transient Voltage, Vas(PuLsg) | -20to 10 \Y
tp = 50 ns, fp = 100 kHz, open drain
Continuous Drain Current, Ips A

Tcase =25 °C 102
Tcase = 100 °C 70
Pulsed Drain Current, Ips(PULSE) A
tp < 10 us, Ty=25°C 175
Ty=125°C 104
Power Dissipation, Vgg =6V, Prot 480 W
Tcase =25°C
Operating Junction Temperature Ty -55to 150 °C
Storage Temperature Tstg -55to 150 °C

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.
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Gate (Pin 9)

Driver Source (Pin 10)
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Power Source (Pin 11-16, Top)

ORDERING INFORMATION

See detailed ordering and shipping information on page 3

of this data sheet.

This Preliminary document is for informational purposes only.
onsemi may update or withdraw it without notice. Content and
referenced products are under development and subject to

change.

Publication Order Number:
NTBT023N65GN1/D
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THERMAL CHARACTERISTICS

Parameter Symbol Value Unit
Junction-to-Cases RoJc 0.26 °C/wW
Junction-to-Ambient (Note 1) RoJa 48 °C/W
Maximum Soldering Temperature (MSL3) TsLp 260 °C

1. Device on 1 in2, 2 oz copper pad on single layer FR-4 PCB

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 650 \%
Drain-to-Source Leakage Current Ipbss Vgs =0V, Vpg =650 V 10 TBD uA
Vgs=0V,Vps =650V, Ty=125°C 113
Gate-to-Source Leakage Current lgss Vgs=6V,Vps=0V 284 TBD uA
Vgs=6V,Vps=0V,Ty=125°C TBD uA
ON CHARACTERISTICS
Drain-to-Source On Resistance Rps(on) Vgs=6V,Ips=26A 16 21 mQ
Vgs=6V,Ipg=26A,Ty=125°C 31
Gate Threshold Voltage VaGs(TH) Vps = Vgs, Ips =100 mA, Ty =25 °C 1.6 \
Vps = Vags, Ips = 100 mA, Ty =125 °C 1.5
DYNAMIC CHARACTERISTICS
Input Capacitance Ciss Vps =400V, Vgg=0V,f=1MHz 791 pF
Output Capacitance Coss 266
Reverse Transfer Capacitance CRrss 25
Output Capacitance, Energy Related Coss(ER) Vps=0V1t0400V,Vgs=0V 386 pF
Output Capacitance, Time Related Coss(tR) 503
Output Charge Qoss 201 nC
Output Capacitance Stored Energy Eoss 30.9 ud
Gate Resistance Rg f=5MHz 4 Q
Gate Charge Qg Vpg =400V, Ipg =26 A, Vgg =0/6 V 17.6 nC
Gate-to-Source Charge Qas 1.7
Gate-to-Drain Charge Qcp 6.3
Gate Plateau Voltage VpLAT 21 \Y
SWITCHING CHARACTERISTICS
Turn-On Delay Time to(on) Vps =400V, Ips =26 A,Vgs=0/6V, TBD ns
Turn-Off Delay Time t(OFF) Re =109 Roorr =229 TBD ns
Turn-On Rise Time iR TBD ns
Turn-Off Fall Time te TBD ns
REVERSE CONDUCTION CHARACTERISTICS
Source-to-Drain Reverse Voltage Vsp Vgs=-2V,Igp=26 A 4.4 \
Vgs=0V,Igp=26A 2.4
Vgs=6V,Igsp=26A 0.4

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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Gate Drive Guidelines

This GaN device utilizes a Schottky gate structure, which
behaves similarly to a MOSFET with a purely capacitive
input and does not require continuous gate current during the
on-state. For optimal performance, apply a low-impedance
gate driver with appropriate gate resistance to control
switching speed and limit ringing. A typical gate voltage of

p

s, ¥
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6 V is recommended, with optional negative gate bias for
hard-switching applications to improve dv/dt immunity and
prevent false turn-on. Minimize gate loop inductance
(<1 nH) through careful PCB layout and short connections.
For additional robustness, Zener clamps may be used to limit
gate voltage in both polarities.

0

S S

Figure 1. Schottky Gate Conventional Driver Schematic

ORDERING INFORMATION

Device Order Number

Package Type Shipping

ENGNTBT023N65GN1TXG

TOLT Top Cool TBD
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REVISION HISTORY

Revision

Description of Changes

Date

PO

Initial Preliminary Document release.

5/5/2026
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PACKAGE DIMENSIONS

PDSOG16 10.15x9.90x2.30, 1.20P

CASE XXXXX
ISSUE O
(ZX)*—@—*
SOLDER MASK (10.20)
D3 - - FREE AREA
el T,
AU A
| 1 [E4 )
f - w J
D4 % t —— NOTE 6
[E] b oadl e e e o By B2 ES 17.00 (10.45) Smaiczis J(——:—— 520
1 | T
(k1) (Ii) ‘ DETAIL "B"
[ il | b ‘\\/
i
t
INDT(‘:’:«:OR D2 LEL 080 (16X)
I 060 —| |— — 120 TYP

STRATEGY AND SOLDERING DETAILS, PLEASE

DOWNLOAD THE ONSEMI SOLDERING AND MOUNTING
TECHNIQUES REFERENCE MANUAL, SOLDERRM/D.
NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M-2018
2. UNIT DIMENSION: MILLIMETERS
N 3. DIMENSIONS D AND E DO NOT INCLUDE MOLD FLASH,
GAUGE

PROTRUSIONS, OR BURRS. MOLD FLASH PROTRUSIONS OR
GATE BURRS SHALL NOT EXCEED 0.150mm PER SIDE
4. DIMENSIONS D AND E1 ARE DETERMINED AT THE OUTERMOS1
EXTREMES OF THE PLASTIC BODY
OPTIONAL MOLD FEATURE.
LAND PAD UNDER THE PACKAGE BODY IS FOR MECHANICAL
] SUPPORT ONLY. SOLDER CONNECTION IS NOT REQUIRED.
7. DIMENSION A1 1S THE LEAD STAND-OFF FROM THE BOTTOM

; LAND PATTERN
M SlDE VIEW RECOMMENDATION
*FOR ADDITIONAL INFORMATION ON OUR PB-FREE

ow

SURFACE OF THE PACKAGE BODY.
SETTING
PLANE:
DETAIL "B"
SCAIESX DIM MILLIMETERS DM MILLIMETERS
MIN. | NOM. | MAX. MIN. | NOM. | MAX
. A | 220 | 230 | 240 E5 | 384 | 3.94 | 4.04
Al | 000 | -~ | oos E6 | 218 | 228 | 2.3¢
A2 | 068 | 076 | 0.85 e .20 Bs(
EJECTOR
PIN MARK b 0.60 | 0.70 | 0.80 e/2 0.60 BSC
b2 | 070 [ 0.80 [ 030 H | 14.90] 15.00 [ 15.1t
] ¢ 040 | 050 | 060 K 2,65 REF
H E6 (2x) D 9.90 BSC k1 4.08 REF
A E— DI | 936 | 946 | 956 E 140 150 160
5 (2x) D2 | 820 | 830 | 840 L1 | 233 243 252
D3 | 190 | 200 | 2110 ] 0.50 BSC
D4 | 214 | 224 | 234 ) 10° REF
D5 | 0.30 | 040 | 050 aaa 0.20
- E 10.15 BSC bbb 0.25
E1 | 557 | 567 | 577 ccc 0.20
E2 | 527 | 537 | 547 ddd 0.20
E3 | 190 | 200 | 210 ece 0.10
E4 | 020 | 030 | 0.40

BOTTOM VIEW
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| } | Package outlines
H PCB pad openings
PINT e |

SYMBOL | DIMENSION | SYMBOL | DIMEMSION
a 3.40 d 10.20
b 0.80 € 10,00
c 1.20
Notes:

(1)All dimension are in millimeters.
(2)0rawing is not to scale.
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onsemi, ONSEML, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
A listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi reserves the right to make changes at any time to any
products or information herein, without notice. The information herein is provided “as-is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the
information, product features, availability, functionality, or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application or use
of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products
and applications using onsemi products, including compliance with all laws, regulations and safety requirements or standards, regardless of any support or applications information
provided by onsemi. “Typical” parameters which may be provided in onsemi data sheets and/or specifications can and do vary in different applications and actual performance may
vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. onsemi does not convey any license
under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized for use as a critical component in life support systems
or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should
Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

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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