= Gansic Data sheet

RoHS Halogen

Gallium Nitride E-Mode HEMT Q@
GS700ETC165B: 165mQ, 700V =) S S

i

Description

This is a 700V GaN-on-Si enhancement-mode power ~ Applications

transistor in TO252 package. The properties of GaN . AC/DC converters

allow for high current, high breakdown voltage and | DC/DC converters
high switching frequency. The DFN8x8 package Bridgeless totem pole PFC

offers low parasitic inductance, strong heat
+ Fast chargers

dissipation capability and high solderability, which
. . + Power adapters
make GaN apply better to consumer and industrial

applications. « LED lighting drivers

+  Wireless power transfer

Features « Laser drivers

+  Ultra-low FOM + TV display
+ Ultra-high switching frequency

+ Reverse current capability

« Zero reverse recovery loss

+ Monolithic integrated ESD protection

* RoHS, Pb-free, REACH-compliant 1
3
2
Table1 Key Performance Parameters at T; =25°C si -~ lr
| Parameters ‘ Values Units . 1
VDS, max 700 v D
RDS(on), max 240 mQ
Qe 25 nC
|D, Pulse 18 A
Qoss @ 400V 17 nC s

Table2 Pin Information

Gate Source Drian
1 2 3

Table 3 Order Information

| Ordering Code | Package Type Product Code | [o]e]
GS700EWF165G1 TO252 GS700ETC165B 3k/reel
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1 Maximum ratings

at Tj=25 °C unless otherwise specified. Continuous

Table 3 Maximum rating

Parameters

Symbols

application of maximum ratings can deteriorate transistor lifetime.

Values

Notes/Test Conditions

Ves =0V
Drain-source voltage Vbs, max 700 \Y Tj = -55C to 150°C
Drain-source voltage transient ' V/Ds, transient 800 Vv Ves =0V
Continuous current, drain-source | Ip 10 A Te =25°C
Pulsed current, drain-source 2 Ip, puise 18 A Tc=25°C;Ve=6V
Pulsed current, drain-source 2 Ip, pulse 10 A Tc=125°C; V=6V
Gate-source voltage, continuous | Vas -1to +7 \% Tj =-55°C to 150 °C
Tj =-55 °C to 150 °C;
Gate-source voltage, pulsed Vs, pulse -20 to +10 V | teuse =50ns, f =100 kHz;
open drain
Power dissipation Ptot 75 w Tc =25°C
Operating temperature Tj -55 to +150 °C
Storage temperature Tstg -55 to +150 oC

1. Vbs, ransient iS intended for surge rating during non-repetitive events, teuse< 1 s.

2. Pulse width = 10 ps.

2 Thermal characteristics

Table 4 Thermal characteristics

Parameters

T

ymbols ; Units Notes/Test Conditions
Thermal resistance, junction-ambient Rthia 80 °C/W
Thermal resistance, junction-case Rthic - 1.65 - °C/W
Reflow soldering temperature Tsold - - 260 oC MSL3
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3 Electrical characteristics

at T; =25 °C, unless specified otherwise.

Table 5 Static characteristics

Parameters Symbols . Notes/Test Conditions
1.2 1.6 25 Ip=10 mA; Vps = Vas; Tj= 25°C

Gate threshold voltage VGs(TH) \%

- 2 - Io=10 mA; Vbs = Vas; Tj= 150 °C

- 0.01 0.5 Vps =700 V; Ves =0V, T;j=25°C
Drain-source leakage current | Ipss pA

- 15 - Vps =700 V; Ves=0V; T;j= 150 °C
Gate-source leakage current | lgss - 2 pA Ves =6V;Vps =0V
Drain-source on-state R - 165 240 mQ | Ves =6V;Ib=3A; Tj=25°C

DS

resistance for) - 390 - mQ |[Ves =6V;Ib=3A; Tj=150°C
Gate resistance Rac - 6.5 - Q f = 5MHz; open drain

Table 6 Dynamic characteristics

Values
Parameters : Notes/Test Conditions
Typ.

Input capacitance Ciss - 65 - pF Ves=0V; Vps =400 V; f = 100KHZ
Output capacitance Coss - 20.6 - pF Ves=0V; Vps =400 V; f = 100KHZ
Reverse transfer capacitance | Crss - 0.14 - pF Ves=0V; Vbs =400 V; f = 100KHZ
Effective output capacitance,

Coen - 30 - pF Ves=0V; Vps=0to 400 V
energy related '
Effective output capacitance,

Cotr) - 48 - pF Ves=0V; Vps=0to 400 V
time related 2
Output charge Qoss - 17 - nC | Ves=0V;Vpbs=0to 400 V
Turn-on delay time td(on) - 2 - ns
Turn-off delay time td(off) - 3 - ns Vps =400 V;Ib=6A; L =318 pH;
Rise time tr - 4 - NS [ Ves=6V:Ron=10Q; Roi=2Q
Fall time t - 5 - ns

1. Coen is the fixed capacitance that gives the same stored energy as Coss while Vps is rising from 0to 400 V.

2. Counis the fixed capacitance that gives the same charging time as Coss while Vps is rising from 0to400 V.
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Table 7 Gate charge characteristics

Values
Parameters Symbols Notes/Test Conditions
Gate charge Qe 2.0 - nC
Ves=0t06 V; Vps =400V,
Gate-source charge Qes 0.4 - nC es oS
- Ib=3A
Gate-drain charge Qo 0.7 - nC
Gate plateau voltage Vpiat 25 - \% Vps =400 V; Ib=3A

Table 8 Reverse conduction characteristics

VS

Parameters Notes/Test Conditions
Source-drain reverse voltage | Vsp 4.0 - \Y Ves =0V;Isp=3 A
Pulsed current, reverse Is, puise - 18 A Ves =6V
Reverse recovery charge ' Qr 0 - nC Isp=3A; Vbs =400V
Reverse recovery time tr 0 - ns
Peak reverse recovery

lrm 0 - A
current

1. Excluding Qoss
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4 Electrical characteristics diagrams

at Tj = 25 °C, unless specified otherwise.

Figure 1 Typ. output characteristics Figure 2 Typ. output characteristics
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Figure 5 Typ. channel reverse characteristics Figure 6 Typ. channel reverse characteristics
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Figure 7 Typ. channel reverse characteristics Figure 8 Typ. channel reverse characteristics
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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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Figure 12 Typ. capacitances Figure 13 Typ. gate charge
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Figure 14 Typ. output charge Figure 15 Typ. Coss stored energy
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Figure 16 Gate threshold voltage

Figure 17 Drain-source on-state resistance
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Figure 18 Power dissipation Figure 19 Max.transient thermal impedance
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Figure 20 Safe Operation Area Figure 21 Safe Operation Area
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Figure 22 Switching time test circuit

Figure 23 Typ. switching time waveforms
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5 Package Outlines
prom— e
=il :
i —
- 1
Nk ‘ ‘
e R [
(4 H
MM MM
e NOM x| SYMBOL M | NoM | mAX
A 220 2.30 2.40 e 2.286BSC
Al 0.00 . 0.13 H 9.40 10.10_| 10.50
A2 0.92 1.07 1.17 p 1.38 1.50 1.75
b 0.63 0.78 0.90 L1 2.90REF
b3 5.10 5.33 5.46 L2 0.51BSC
c 0.43 0.53 0.61 L3 0.88 . 1.28
D 598 6.10 6.22 L4 0.50 = 1.00
D1 5.30REF L5 1.65 1.80 1.95
E 640 | 6.60 6.73 [ 0° - 8°
E1 4 83REF
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6 Reel Information

T
1.920.2 ]

‘- 16.843

A2 B+1 | C+03 |D+03 | E+05 | F*08 | G+3 | T+0.2
b 331 ¢ 100 b 135 2.5 20.6 16.8 16.8 1.9
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7 Revision history

Major changes since the last revision

Revision ‘ DF: (] Description of changes

1.0 2025-01-23 1.0 version release

2.0 2025-04-28 Implemented Electrical Characteristic Diagram and Data and Reel
Information
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