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SGMICRO

SGMGH60365

650V, TOLL Package,

GaN E-Mode Power Transistor

FEATURES

e AEC-Q101 Qualified

e E-Mode Transistor-Normally off Power Switch
e Ultra High Switching Frequency

® No Reverse-Recovery Charge

® Low Gate Charge, Low Output Charge

e ESD Safeguard

® RoHS Compliant and Halogen Free

APPLICATIONS

AC/DC Converter

DC/DC Converter

Totem Pole PFC

Fast Battery Charging

High Density Power Conversion
High Efficiency Power Conversion

ABSOLUTE MAXIMUM RATINGS

PRODUCT SUMMARY
Roson (TYP) Rbpson (MAX) Ip (MAX)
Vgs = 6V Vgs = 6V Tc = +25°C
60mQ 80mQ 29A

PARAMETER SYMBOL | VALUE |[UNITS
Drain-to-Source Voltage Vbs 650 \Y
Drain-to-Source Voltage Transient | Vps.transient 800 Y,
Drain-to-Source Voltage (Pulse)® Vbs-puLse 750 Y,
Gate-to-Source Voltage Vas 6to7 \Y
Gate-to-Source Voltage (Pulse) ® Vespuse | -20t010 |V
Drain Current Ip 29 A
Drain Current (Pulse) Iom 58 A
Total Dissipation Po 164 w
Junction Temperature T, -55to +150| °C
Storage Temperature Range Tste -55t0 +150| °C
Lead Temperature (Soldering, 10s) +260 °C

PIN CONFIGURATION
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DS: Driver Source

Stresses beyond those listed in Absolute Maximum Ratings may

cause permanent damage to the device. Exposure to absolute

maximum rating conditions for extended periods may affect reliability.

NOTES:

1. tpuLse < 200ps.

2. tpuLse < 100ns, total time < 10h.

3. T, =-55°C to +150°C, f = 100kHz, open drain, tpy.se = 50ns.
4. Vgs =6V, Tc = +25°C, tpyLse = 10us.
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650V, TOLL Package,

SGMGH60365 GaN E-Mode Power Transistor
PACKAGE/ORDERING INFORMATION
SPECIFIED
PACKAGE ORDERING PACKAGE PACKING
o DESCRIPTION | TEMPERATURE NUMBER MARKING OPTION
RANGE
SGMGH60365 TOLL-8B -55°C to +150°C | SGMGH60365TOMSG/TR 2;)’2‘)&'\;'(8 Tape and Reel, 1200

MARKING INFORMATION

NOTE: XXXXX = Date Code, Trace Code and Vendor Code.
XX XXX

Vendor Code

Trace Code
Date Code - Year

Green (RoHS & HSF): SG Micro Corp defines "Green" to mean Pb-Free (RoHS compatible) and free of halogen substances.

you have additional comments or questions, please contact your SGMICRO representative directly.

DISCLAIMER

SG Micro Corp reserves the right to make any change in circuit design, or specifications without prior notice.

THERMAL RESISTANCE

PARAMETER SYMBOL TYP UNITS
Junction-to-Ambient Thermal Resistance " Resa 57 °C/IW
Junction-to-Case Thermal Resistance Resc 0.76 °C/W

NOTE: 1. Rgya is determined with the device mounted on one square inch of copper pad, single layer 20z copper on FR4 board.
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SGMGH60365

650V, TOLL Package,
GaN E-Mode Power Transistor

ELECTRICAL CHARACTERISTICS

(Ty = +25°C, unless otherwise noted.)

PARAMETER | symsoL | CONDITIONS | min | TYP | mAX | UNITS

Static Characteristics

Zero Gate Voltage Drain Current Ipss Vas = 0V, Vps = 650V T, =+25%C > 65 pA
T, =+150°C 13 390

Gate-to-Source Leakage Current lgss Vgs =6V, Vps = OV 163 MA
T,=+25C 1.2 1.7 25

Gate-to-Source Threshold Voltage Ves v | Ves = Vos, Ip =30.7mA \Y

- T,=+150°C 1.6

Drain-to-Source On-State Resistance Rbson Ves =6V, Ip = 8A T, =+25°C 60 80 mQ
T, =+150°C 135

Gate Resistance Re f = 5MHz, open drain 3 Q

Dynamic Characteristics

Input Capacitance Ciss 230

Output Capacitance Coss Vs = 0V, Vps =400V, f = 100kHz 73

Reverse Transfer Capacitance Crss 0.5 pF

Effective Output Capacitance, Energy Related Co er 105

Effective Output Capacitance, Time Related Cotr |Ves=0V, Vps =0V to 400V 150

Output Charge Qoss 60 nC

Turn-On Delay Time to on 3

Turn-Off Delay Time f.0FF | Ves =BV, Vps = 400V, Ip= 16A, L = 318yH, 5 ns

Rise Time tr Ron = 10Q, Rorr = 2Q, see Figure 22 4

Fall Time te 4

Gate Charge Characteristics

Total Gate Charge Qe 6.3

Gate-to-Source Charge Qes Vgs = 0V to 6V, Vps = 400V, Ip = 8A 0.5 nC

Gate-to-Drain Charge Qop 22

Gate Plateau Voltage Veiar | Vps = 400V, Ip= 8A 22 \Y

Reverse Conduction Characteristics

Source-to-Drain Reverse Voltage Vsp Vgs = 0V, Is = 8A 2.3 \%

Pulsed Current, Reverse Ispuise | Ves = 6V, tpuise = 10us 58 A

Reverse Recovery Charge Qrr Vps =400V, Is = 8A nC

Reverse Recovery Time trr 0 ns

Peak Reverse Recovery Current IrrM A
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SGMGH60365

650V, TOLL Package,
GaN E-Mode Power Transistor

TYPICAL PERFORMANCE CHARACTERISTICS

Figure 1 Typ. output characteristics Figure 2 Typ. output characteristics
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20 | V=6V
as=2V.
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z Vgs=4V T
40
V=3V
20 1
V=2V
0
0 1 2 3 4 5
VpslV) Vos(V)
Io=f(Vbs,Vas); Tj=25°C lo = f(Vbs,Vas); Tj= 125 °C

Figure 4 Typ. Drain-source on-state resistance

1
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I,=4A
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Figure 3 Typ. Drain-source on-state resistance
0.25
15=2A
Ip=4A
0.2 4
1,=6A
g 1,=8A
50.15
2 Ip=10A
0.1 4
0.05 T T T T T T T T
1.5 2 25 3 3.5 4 4.5 5 5.5
Ves(V)
Rbs(on) = f(Ip,Ves); Tj= 25 °C

Ros(on) = f(Ip,Vaes); Tj= 125 °C
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SGMGH60365

650V, TOLL Package,
GaN E-Mode Power Transistor

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Figure 5 Typ. channel reverse characteristics

Figure & Typ. channel reverse characteristics
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Figure 7 Typ. channel reverse characteristics Figure 8 Typ. channel reverse characteristics
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650V, TOLL Package,
SGMGH60365 GaN E-Mode Power Transistor

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Figure 9 Typ. transfer characteristics Figure 10 Typ. Gate-to-Source leakage
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Figure 11 Drain-source leakage characteristics
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Ipss = f(Vps); Ves =0V
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SGMGH60365

650V, TOLL Package,
GaN E-Mode Power Transistor

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Figure 12 Gate threshold voltage

Figure 13 Drain-source on-state resistance
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V1h = f(Tj); Ves= Vbs; Ip = 30.7 mA Ros(on) = f(Tj); Io = 8 A; Ves=6V
Figure 14 Power dissipation Figure 15 Max.transient thermal impedance
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650V, TOLL Package,
SGMGH60365 GaN E-Mode Power Transistor

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Figure 16 Safe operating area Figure 17 Safe operating area
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Drain-Source Voltage Vds (V) Drain-Source Voltage Vds (V)

Ip=f(Vps); Te= 25 °C

Io = f(Vbs); Tc=125°C

Figure 18 Typ. gate charge Figure 19 Typ. capacitances
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SGMGH60365

650V, TOLL Package,
GaN E-Mode Power Transistor

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Figure 20 Typ. output charge Figure 21 Typ. Coss stored Energy
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Figure 22 Switching time test circuit
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Figure 23 Switching times waveform
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Vps=400V, Ib=16A, L=318 pH, Ves=6V,
Ron=10 Q, Rei=2 Q
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650V, TOLL Package,
SGMGH60365 GaN E-Mode Power Transistor

REVISION HISTORY

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Original to REV.A (JUNE 2026) Page

Changed from product preview t0 ProdUCHION GaTA..........coiiiiiiiii ettt e e bt e e a e e s bt e e e et e e sbb e e e aabeeeenneeas All
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

TOLL-8B
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RECOMMENDED LAND PATTERN (Unit: mm)
Dimensions In Millimeters
Symbol
MIN NOM MAX
A - - 2.450
b 0.650 - 0.900
b1 1.100 - 1.300
c 0.400 - 0.600
D 9.700 - 10.100
D1 8.500 REF
D2 8.500 REF
D3 9.460 REF
E 10.180 - 10.580
E1 0.500 - 0.900
E2 3.300 REF
E3 2.770 REF
e 1.200 BSC
el 4.300 BSC
H 11.480 - 11.880
L 9.130 REF
L1 0.500 - 0.700
L2 1.000 - 1.400
L3 1.000 - 1.400
M 4.180 REF
0 10° REF

NOTE: This drawing is subject to change without notice.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

P2+

TAPE DIMENSIONS

- A D D
@ -
W Q1 Q2 Q1 Q2 Q1 Q2 ‘ —K‘J
N ) B0 _—
Q3 Q4 03\/(14 Q3 T Q4 \ I
—
~——— Reel Diameter ——— =t \ W
1l P1 - A0—| »—KOL
Reel Width (W1) -
m=mp> DIRECTION OF FEED
NOTE: The picture is only for reference. Please make the object as the standard.
KEY PARAMETER LIST OF TAPE AND REEL
Packade Tyoe Reel | RS a0 | B0 | ko | PO | P1 | P2 | W Pin1
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
nnonnnnn
TOLL-8B 13" 24.4 10.25 | 1210 | 2.65 4.0 16.0 2.0 24.0 I O |
€ Y 56 Micro Corp TX10000.000
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PACKAGE INFORMATION

CARTON BOX DIMENSIONS

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF CARTON BOX

Reel Type L(enr:r?]t)h ‘?TITI\(::\’)] '}Ir?:?nr;t Pizza/Carton
(=]
=]
13" 386 280 370 5 %
€ Y 56 Micro Corp TX20000.000
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