MGB31N65H
650V GaN Power Transistor (FET)
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Features
650V, 9A, Ros(n)(typ.) = 240mQ@VGS = 12V.
Very low Qrr &
Reduced Crossover Loss TO-263
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B Easy to drive with commonly-used gate drivers Bottom View
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Excellent QG x RDS(on) figure of merit (FOM) ¢ 7
RoHS compliant and Halogen-free

Application

B High efficiency power supplies

® High efficiency USB PD adapters
m Other consumer electronics

g

Cascode Schematic Symbol Cascode Device Structure

Absolute Maximum Ratings (Tc =25° C unless otherwise noted)

Symbol Parameter Limit Unit
Vbs Drain-Source Voltage 650 \%
V(TR)DSS Transient Drain to Source Voltage 2 800 \%
Vess Gate-Source Voltage 1+ 20 Vv
Drain Current-Continuous Tc=25°C® 9 A
° Drain Current-Continuous Tc=100°C*® 6 A
Ipm Drain Current-Pulsed Pulse Width = 100us 21 A
Pob Maximum power Dissipation @Tc = 25°C 38 W
Tc Operating Temperature Case -55 to +150 °C
Ty Operating Temperature Junction -55 to +150 °C
Ts Storage Temperature -55 to +150 °C
TsoLp Soldering Peak Temperature © 260 °C
Thermal Characteristics
Symbol Parameter Typical Unit
ReJsc Thermal Resistance Junction-Case 3.3 °C/W
ReJsa Thermal Resistance Junction-Ambient ¢ 50 °C/W
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Electrical Characteristics ( T, =25° C unless otherwise noted)

B Off Characteristics

MGB31N65H

650V GaN Power Transistor (FET)

Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Veupss | Reverse Breakdown Voltage Vas = 0V 650 - - \%
VGE = OOV, Vps = 650V _ _ 20 IJA
Ipss Reverse Leakage Current 1,225 C
Vs = 0V, Vps = 650V i 50 i A
T,=150°C H
Gate-to-source Leakage _ _
less Current Vps = 0V, Vas = 20V - - +150 nA
B On Characteristics
Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Vesiny | Gate Threshold Voltage Vbs = Vas, Ip =500pA 3.0 4.0 5.0 Vv
Ves = 12V, Ip =4A - | 240 | 300
R On Resist T,=25°C 0
DS(on)eff n Resistance Vos = 12V, 1o =4A ] 180 ] m
T,=150°C
B Dynamic Characteristics
Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Ciss Input Capacitance Ves =0V, - 321 -
Coss Output Capacitance Vps =400V - 16 - pF
_ f=1MHz
Crss Transfer Capacitance - 0.6 -
Output Capacitance,
Coten energy related i 25 i .
c Output Capacitance, Ves=0V, i 67 i P
oltn) time related Vps = 0~400 V
Qoss Output Charge - 27 - nC
B On Characteristics
Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
td(on) Turn-On Delay Time - 23 -
Vgs = 0~12 V,
tr Turn-On Rise Time Vps =400V, - 10 -
=6 A ns
tacof) Turn-Off Delay Time p=6A, - 37 -
Rg =47 Q
tr Turn-Off Fall Time - 8 -
Qe Total Gate Charge Vas = 0~12 V, - 7 -
Qas Gate-Source Charge Vps =400V, - 2.2 - nC
. Ib=6A
Qop Gate-Drain Charge - 2 -
Miracle Technology Co., Ltd. -2- Rev 1.0




e |

MIRACLE POWER

MGB31N65H

650V GaN Power Transistor (FET)

B Drain-Source Diode Characteristics

Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Ves =0V, Is=3A - 1.4 - Y,
Vsp Reverse Voltage
Ves =0V, Is=6A - 2.1 - Vv
trr Reverse Recovery Time Is=6 A ,Vps= 400V, - 16 - ns
Qrr Reverse Recovery Charge | di/dt= 1000 A/ps - 27 - nC
Notes:

a. In off-state, spike duty cycle D<0.01, spike duration <1us .

b. For increased stability at high current operation.

c. Reflow MSL3 .

d. Device on one layer epoxy PCB for drain connection (vertical and without air stream cooling, with 6cm? copper area
and 70um thickness).
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MGB31N65H
650V GaN Power Transistor (FET)

Typical Characteristics (Tc = 25°C unless otherwise noted)
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Figure 1. Typical Output Characteristics T.=25°C
Parameter: Ves

Figure 2. Typical Output Characteristics Ts = 150°C
Parameter: Ves
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Figure 3. Typical Transfer Characteristics Vos=10V
Parameter: Ty

Figure 4. Normalized On-resistance
Ip=4A,Ves=12V
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Figure 5. Typical Capacitance
Ves = 0V, f = 1MHz

Figure 6. Typical Coss Stored Energy
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v | MGB31N65H
RAGLE POWER 650V GaN Power Transistor (FET)

Typical Characteristics (Tc = 25°C unless otherwise noted)
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Figure 7. Typical Qoss
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Figure 9. Forward Characteristics of Rev. Figure 10. Safe Operating Area Tc = 25°C
Diode Is = f(Vsp), Parameter TJ (calculated based on thermal limit)
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Figure 11. Safe Operating Area Tc = 80°C . L
L. Figure 12. Power Dissipation
(calculated based on thermal limit)
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WIRACLE POWER 650V GaN Power Transistor (FET)

Typical Characteristics (Tc = 25°C unless otherwise noted)
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Figure 13. Transient Thermal Resistance

Driver Same as D.U.T
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Figure 14. Switching Time Test Circuit Figure 15. Switching Time Waveform
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Figure 16. Diode Characteristics Test Circuit

Figure 17. Diode Recovery Waveform
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MIRACLE POWER

m TO-263 Package Information
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A GED 0. 10 10,40
B BEO] g.20 .50
B1l 0L 005 (R
C .40 460 4,80
o L1E 1325 L3y
E 0.0 08D 095
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L2 190 240 290
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Miracle Technology Co., Ltd. -7- Rev 1.0




-y MGB31N65H
650V GaN Power Transistor (FET)

MIRACLE POWER

B Revision History

Version Date Subjects (major changes since last revision)

0.1 2023-05-07 | Preliminary Version

1.0 2024-10-10 | Datasheet Complete
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