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General Description

OSNEG65R065TD1

650V Enhancement Mode GaN HEMT

OSNEG65R065TD1 is an enhancement mode GaN-on-Si power transistor. The properties of GaN

allow for high current, high breakdown voltage and high switching frequency. The TO-Leadless

package offers low parasitic resistance/inductance, strong heat dissipation and high solderability,

releasing device potential and make GaN better apply to industrial applications.

Features

¢ 650V GaN enhancement-mode power switch

» Ultra fast switching

e Zero reverse recovery loss

* Monolithic integrated ESD protection
* RoHS, Pb-free, REACH-compliant

Applications
e LED lighting drivers

*  Bridgeless totem pole PFC

*  High frequency LLC

e Solarinverters, energy storage systems

*  Consumer, industrial and datacenter high density power supply

*  Appliance and industrial motor drives

Key Performance Parameters (Tc.se=25°C except as noted)

Parameter Value Unit
Vbs 650 \
Ip, pulse 60 A
Rbs(on), max @Ves=6 V 65 mQ
Qg 6.5 nC

Marking Information
Product Name Package Marking
OSNEG65R065TD1 TOLL OSNEG5R065TD1

Package & Pin Information
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OSNE65R065TD1
650V Enhancement Mode GaN HEMT

Absolute Maximum Ratings at Tj=25°C unless otherwise noted

Parameter Symbol Value Unit
Drain-source voltage Vbs 650 \%
Drain-source voltage transient Vs, transient 850
Gate to source voltage, continuous?, Tj=-55 °C to 150 °C Ves -T1+7 \%
Gate to source voltage, pulsed?, Tj=-55 °C to 150 °C Vs, pulse -20/+10 \%
Continuous drain current ) 30 A
Pulsed drain current Ip, puise 60 A
Pulsed drain current4, Tj=150 °C Ip, puse 25 A
Power dissipation Prot 169 w
Operation temperature T; :55 to 150 °C
Storage temperature Tstg -55 to 150 °C

Thermal Characteristics

Parameter Symbol Value Unit
Thermal resistance, junction-case Reuc 0.74 °C/W
Thermal resistance, junction-ambient Reua 40 °C/W
Reflow soldering temperature Tsold 260 °C

Static Electrical Characteristics at Tj=25°C unless otherwise specified

Parameter Symbol Min. Typ. Max. Unit Test condition
Gate threshold vV 11 17 2.6 v Vbs=Ves, Ip=7.5 mA
voltage GS(th) 19 Vbs=Vas, Ib=7.5 MA,

' Ti=150 °C
. 50 65 Ves=6 V, Ipb=15 A
Drain-source on- R mo
state resistance DS(ON) 120 Ves=6 V, Ip=15 A,
Ti=150 °C
Gate-source _ _
leakage current less 160 MA Ves=6 V, Vbs=0 V
Drain-sTER | 2 55 A Vbps=650 V, Ves=0 V
leakage current pss 105 H Vps=650 V, Ves=0V,
T;=150 °C
Gate resistance Re 1.6 Q f=5 MHz, Open drain
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ORIENTAL® OSNEGB65R065TD1
SEMICONDUCTOR 650V Enhancement Mode GaN HEMT

Dynamic Electrical Characteristics

Parameter Symbol Min. Typ. Max. Unit | Test condition
Input capacitance Ci 225 pF
i Ves=0V,
Output capacitance Coss 60 pF | Vbs=400V,
] f=1 MHz
Reverse transfer capacitance Crss 0.8 pF
Effective output capacitance, Coten 102 oF
energy related Ves=0V,
i i Vbs=0 V-400 V
I;ffectwe output capacitance, Cott 151 oF
time related
Turn on delay time td(on) 8.2 ns | Ves=6V,

. Vbps=400V,
Rise time tr 5.5 ns Ron=10 0,
Turn off delay time ta(ofty 9.8 ns | Ro=1Q,

Ip=15 A,
Fall time tr 5.4 ns /| L=100 pH
Output Charge Qoss 60 nC" | Ves=0V,
: Vbs=400V,
Output Capacitance Stored Eocs 8.2 ul =1 MHz
Energy
Gate Charge Characteristics
Parameter Symbol Min. Typ. Max. Unit | Test condition
Total gate charge Q 6.3 nC
g 9 i Ves=6V,
Gate-source charge Qgs 1.6 nC | Vbs=400V,
) Ib=30 A
Gate-drain charge Qgd 1.9 nC
Reverse conduction characteristics
Parameter Symbol Min. Typ. Max. Unit | Test condition
. Is=30 A,
Source-drain reverse voltage Vsp 29 \% Vas=0 V
Pulsed current, reverse Is, pulse 50 A Ves=6 V
Reverse recovery time trr 0 ns
Peak reverse recovery current lrrm 0 A 1s=30 A,
Vr=400 V
Reverse recovery charge Qn 0 nC
Notes

1. Vbs, wransient is intended for surge rating during non-repetitive events, tpyse<1 ps.

2. The minimum Vgs is clamped by ESD protection circuit.

3. Pulse width =50 ns, f=100 kHz.

4. Pulse width =10 us.

5. Device mounted on 1.6 mm PCB thickness FR4, 4-layer PCB with 2 oz. copper on each layer. The recommendation for thermal
vias under the thermal pad is 0.3 mm diameter (12 mil) with 0.889 mm pitch (35 mil). The copper layers under the thermal pad and

drain pad are 25 x 25 mm? each. The PCB is mounted in horizontal position without air stream cooling.
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Electrical Characteristics Diagrams

OSNE65R065TD1
650V Enhancement Mode GaN HEMT
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Figure 1. Typ. output characteristics T;=25 °C
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Figure 2. Typ. output characteristics T;=150 °C
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Figure 3. Typ. on-resistance vs. drain current
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Figure 4. Typ. on-resistance vs. drain current
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Figure 5. Typ. transfer characteristic for

various case temperatures

Vgs, Gate-source voltage (V)

Figure 6. Typ. Gate-Source leakage
characteristics
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OSNE65R065TD1
650V Enhancement Mode GaN HEMT
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Figure 7. Channel reverse characteristics at

0 P —

AN

<

k= Vgs=-2

2 20 / / /
3 Ves=0 V

£

m

S0 .

a

A
1=}
\\

Vpe, Drain-source voltage (V)

Figure 8. Channel reverse characteristics at

Tj=25°C Tj=150 °C
2.0 120
1,=7.5 mA 1,=15 A

194 ° : iy
- o es™
S 18 g 100 /
& o
o 1.7 9
= ST SRS c

[}

S 16 g 80 -
2 o
215 g /
K = [
w 14 c 60
o o ~
£ 13 = /
>£ 1.2 18 40 -

11

1.0 20

50 0 50 100 150 50 0 50 100 150

T;, Junction temperature ('C)
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Figure 10. Drain-source on-state resistance vs.
temperature, Ip=15 A, Vgs=6 V
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Figure 11. Capacitances vs. drain-source
voltage
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Figure 12. Gate charge characteristic
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OSNE65R065TD1
650V Enhancement Mode GaN HEMT
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Figure 13. Typ. output charge, Freq=1 MHz.
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Figure 14. Typ. Coss stored energy, Freq=1 MHz
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Figure 15. Transient thermal impedance
(junction-case)
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Figure 16. Maximum power dissipation
derating vs. case temperature
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Figure 17. Safe operating area
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ORIENTAL® OSNEGB65R065TD1
SEMICONDUCTOR 650V Enhancement Mode GaN HEMT

Test circuits and waveforms

Vgs +
(on)
‘_ ton

Figure 1. Switching time test circuit & waveforms
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Package Information

OSNEG65R065TD1

650V Enhancement Mode GaN HEMT

M2 M3 § =0 T mm
Il A F7[ Symbol Min Max
A 2.20 2.40
b 0.30 0.50
_ gr ] F j b1 0.35 0.55
1 k Q b2 0.70 0.90
il c 0.40 0.60
T o D 10.28 10.58
S “j%f D1 0.60 0.80
TOP VIEW SIDE VIEW D2 (3:30)
b= rem o b2 i D3 (2.77)
ﬁ%%fﬁ@ﬂi{ E 970 | _10.10
E1 (8.50)
E2 (8.50)
)i ] E3 (9.46)
T - e 1.10 1.30
E1 H 11.48 11.88
e -
3 e :
& = L (9.13)
BOTTOM VIEW L1 0.13 0.33
L2 0.50 0.70
L3 1.10 1.30
L4 1.10 1.30
M (4.23)
M1 0.16 0.36
M2 1.10 1.30
M3 3.00 3.20
0 4° 10°
e2 4.20 4.40
Version: TOLL package outline dimension
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Ordering Information

OSNE65R065TD1
650V Enhancement Mode GaN HEMT

Package Units/ Reels/ Units/ Inner Boxes/ Units/
Type Reel Inner Box Inner Box Carton Box Carton Box
TOLL 2000 1 2000 7 14000

Product Information
Product Package Pb Free RoHS Halogen.Free
OSNEG65R065TD1 TOLL yes yes yes

Legal Disclaimer

The information given in this document shall in no event be regarded as a guarantee of
conditions or characteristics. With respect to any examples or hints given herein, any typical
values stated herein and/or any information regarding the application of the device, Oriental
Semiconductor hereby disclaims any and all warranties and liabilities of any kind, including
without limitation, warranties of non-infringement of.intellectual property rights of any third

party.

For further information on technology, delivery terms and conditions and prices, please
contact the Oriental Semiconductor sales representatives (www.orientalsemi.com).

© Oriental Semiconductor Co.,Ltd. All Rights Reserved
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