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NW6507EBDS8

GaN E-Mode 650V Power Transistor

Features

e 650V enhancement mode GaN power transistor

e DFN 8x8 package

e Typical Ros(on) =

® Ipsmaxpc=27A

e Simple gate drive 0V to 6 V and large Vaesith)
e High switching frequency (> 1 MHz)
e Reverse conduction capability

73 mQ

e Zeroreverse recovery loss

e Kelvin Source for optimized gate drive

e Gate ESD protection

Applications

e PDchargers

e Power Adapters
e Power Factor Correctors

e High density power converters
e High efficiency power converters

Pin Description
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Description

The NW6507EBD8 is an enhancement mode GaN
transistor designed for large power density and high
switching frequency. Its large threshold voltage and
the presence of a kelvin source connection enable fast
and safe gate driving. These features enable high
efficiency and reliable power switching.
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Absolute Maximum Ratings

T, =25 Cexcept as noted. Exceeding the maximum ratings may damage the device.

Parameter Symbol Value Unit
Drain-to-Source Voltage Vbs 650 \Y
Drain-to-Source pulse Voltage Vps(pulse) 800 \Y
Gate-to-Source Voltage Vs -10to +7 Vv
Gate-to-Source pulse Voltage Vs, pulse 8.5 \%
Continuous drain current (Tc =25 °C) Ip 27 A
Pulsed drain current (Tc = 25 °C, Tpuise = 1 ps) Ip,pulse 78.8 A
Power dissipation Ptot 107 w
Operating Junction Temperature T, -55to +150 °C
Storage Temperature Range Ts -55 to +150 °C
Thermal Characteristics
Parameter Symbol Value Unit
Thermal Resistance, Junction to Case RH,1-¢,bottom 1.17 °C/W
Thermal Resistance, Junction to Ambient R1n,-A 46 °C/W
Maximum reflow soldering temperature Tsold 260 °C
Electrical Characteristics
Static Characteristics
Parameters Symbol | Min | Typ Max | Unit Condition
- 75 - mQ los=8A,Ves=6V, T;=25°C
Drain-to-Source On Resistance Ros(on) - 73 - mQ lops=8A,Ves=7V, T)=25°C
- 153 - mQ lps=8A,Vgs=7V, T;=150°C
Gate-to-Source Threshold Voltage | Vasith) 1.0 1.82 2.6 Vv lps=4.6 mA, T;=25°C
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1.91 Vv lps=4.6 mA, T,=150°C
Gate-to-Source Forward Leakage lgss 1 mA Ves=7V, Vps=0V,T;=25°C
1 pA Vps=650V, Vs=0 V, T, =25 °C
Drain-to-Source Leakage Current Ipss
50 HA Vps=650V, Vgs=0 V, T, =150 °C
Dynamic Characteristics
Input Capacitance Ciss - 139 pF
. VDs =400 V, VGS =0 V,
Output Capacitance Coss - 33.7 pF £ = 1MHz
Reverse Transfer Capacitance Crss - 0.06 pF
6Effective Output Capacitance,
Energy-Related Coter i 49.7 PF Vps=0V to 400V,
Effective Output Capacitance, Ves=0V
C - 73.7 F
Time-Related o) 3 P
Output Charge Qoss - 29.3 nC Vps=0Vto400V, Vgs=0V
Gate resistance Re - 1.8 Q f = 100MHz, open drain
Gate Charge Characteristics
Total Gate Charge Qe - 2.21 - nC
Gate-to-Source Charge Qgs - 0.34 - nC Vps =400V, Ip= 8 A
Gate-to-Drain Charge Qep - 1.05 - nC Ves=0to 7V
Gate plateau voltage Vplateau - 2.35 - Vv
Reverse conduction characteristics
Pulsed current, reverse Is, pulse - - 78.8 A Tc=25°C
Source-Drain Reverse Vo i 2 69 i vV o =8 A Ves =0V, T, = 25 °C
Voltage
Reverse recovery chart Qrr - 0 - nC Excluding Qoss
Reverse recovery time Ter - 0 - nS -
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Electrical Performance Graphs

N7 T T 7 T — T T T T T T T T 1
: Vas =7V Vgs =7V
60 I 7] 40
o - Vs = 6V
i =+ 0 Vg =5V
< a0l Ves =8V < =
g | . &
0L Ves =4V | 20k Vgs = 4V |
20 = -
I Ves =3V | 10l Vs =3V
10 — | |
i Vgs = 0w1v; Vgs =2V 1 Vgs = 0V/1V;VGS =2v
0 1 L s 0 | 1 il i
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Vps (V) Vps (V)
Figure 1: Typical pulsed Ips vs. Vps Output Figure 2: Typical pulsed Ips vs. Vps Output
Characteristics at T, =25 °C Characteristics at T, =125 °C
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Figure 3: Normalized Rps(on) as a function of T, & P ps Gé ! !
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Figure 5: Typ. channel reverse characteristics (T, Figure 6: Typ. channel reverse characteristics (T,
=25°C) =125°C)
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Figure 7: Typical Ciss, Coss, Crss VS. Vbs Figure 8: Typical Vgs vs. Qg at Vps =400 V
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Figure 9: Typical energy stored in Coss Figure 10: Power Derating vs. Tcase
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Figure 11: Typ. Drain-source on-state resistance Figure 12: Safe operating area Tc=25°C
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Figure 13: Safe operating area Tc=125°C Figure 14: Max. Transient Thermal Impedance
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Package Information
Top View

D

Side View

A2

Bottom View
D2

Pin1 INDEX MARKING

DIMENSIONS IN MILLIMETERS

Source

I Y T W |

2 3 3 1
DOrain  Drain  Drain  Drain

SYMBOLS MIN. NOM. MAX.
A 0.75 0.85 0.95
A1 0.00 0.02 0.05
A2 0.44 REF
A3 0.203 REF

0.95 1.00 1.05
D 7.90 8.00 8.10
D2 6.84 6.94 7.04
E 7.90 8.00 8.10
E2 3.10 3.20 3.30
2.00REF
K 1.00REF
0.45 0.50 0.55
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Recommended PCB Footprint & Stencil

Recommended PCB Footprint Recommended Stencil apertures
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Pin INDEX MARKING - slalfayer Solder Mask /A Stencil Apertures

All dimensions are in units mm.
All pads are solder mask define.
Thickness of stencil : 100 um
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Disclaimer

The information given in this document is intended as a reference only and shall not in any event be regarded as
a guarantee of performance. Novawave does not assume any liability arising out of the use of any product
described herein, including but not limited to any personal injury, death, or property or environmental damage.
The products shown herein are not designed for use as critical components in medical, life-saving, or life-sustaining
applications, 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. No license, patent right, or any other intellectual property right
is granted or conveyed. Novawave reserves the right to make changes without further notice to any products
herein to improve reliability, function, or design. Novawave standard terms and conditions apply. All rights
reserved.
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