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• Fast turn-on/off speed for reduced cross-ov

• Strong gate with a high threshold, no need for negative gate drive, 

1. Description 

and a high repetitive input voltage tolerance of ±20V. 
er losses. 

• Low Qg and simple gate drive for lowest driver consumption at high 
frequencies. 

• Lowest VF in off-state reverse conduction among all SiC and GaN 
FETs for low loss during dead-times. 

• Low Qrr for outstanding hard-switched bridge applications. 
• High spike tolerance of 800V for enhanced reliability. 
Benefits 
• Enable very high conversion efficiencies. 
• Enable higher frequency for compact power supplies. 
• End-product cost & size savings due to reduced cooling 

requirements. 
• Improved safety & reliability due to cooler operation temperature. 
Applications 
• Half-bridge buck/boost, totem-pole PFC circuits or inverter circuits. 
• High-efficiency/High-frequency LLC or other soft-switching topologies.

Key Performance Parameters 

  VDSS (V) 650 

 VDSS(PK), nonrepetitive (V) a) 800 

 VDSS(PK), repetitive (V) b) 750 

   RDS(on), typ (mΩ) c) 92 

 Qoss (nC) 55.6 

  Qg (nC) 14.4 

 

a)

b)

c)

 Duty < 1%, spike duration < 30μs, nonrepetitive 
 Duty < 1%, spike duration < 30μs, repetitive 
 Dynamic on-resistance

Part Number & Package Information 

Part # Package Package Base 

 TP65H070G4LSGB-TR-CN DFN 8x8 (mm) Source 
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Features 

The TP65H070G4LSGB-TR-CN series FETs are hybrid normally-off 
Gallium Nitride (GaN) field effect transistors with the strongest gate 
and the lowest reverse voltage drop of all wide-band-gap devices in 
the market. They allow simple gate drive, offer best-in-class 
performance and outstanding reliability.



2. Maximum Ratings 

Symbol Parameter Value 

VDSS (V) Drain-source maximum voltage (TJ = -55°C to 150°C) 650 

VDSS(PK), nonrepetitive (V) Drain-source maximum peak voltage, nonrepetitive a) 800 

VDSS(PK), repetitive (V) Drain-source maximum peak voltage, repetitive a) 750 

VGSS (V) Gate-source maximum voltage ±20 

PD (W) Maximum power dissipation (TC = 25°C) 65.8 

IDS (A) 
Maximum continuous drain current (TC = 25°C) 18.9 

Maximum continuous drain current (TC = 100°C) 12 

IDS (pulse) (A) Maximum pulse drain current (TC = 25°C) b) 95 

TJ (°C) Operating junction temperature -55 to +150 

TS (°C) Storage temperature -55 to +150 

Tsold (°C) Reflow soldering temperature c) 260 

 
 

   

a)

b)

c)

 Duty cycle < 1%, spike duration < 30μs 
 Pulse width = 10μs  
 Reflow MSL3  

3. Thermal Characteristics 

Symbol Parameter Typ.

RΘJC (°C/W) Junction-to-case thermal resistance 1.9 

RΘJA (°C/W) Junction-to-ambient thermal resistance a) 50 

a) Soldered on a PCB of 6cm2 metal area and 70μm thickness 
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4. Device Characteristics TJ = 25°C unless specified 

Symbol Parameter Min. Typ. Max. Unit Test Conditions 

VDSS Drain-source maximum voltage 650 - - V VGS = 0V 

VGS(th) Gate threshold voltage 3.2 3.65 4.1 V VDS = VGS, ID = 1.8mA 

 
RDS(on) Drain-source on resistance a)

- 92 110 mΩ VGS = 10V, ID = 12A  

- 184 - mΩ 
GS = 10V, ID = 12A,  V 

TJ = 150°C 

IDSS Drain-source leakage current 
- 2.5 25 μA VDS = 650V, VGS = 0V  

- 5 - μA 
DS = 650V, VGS = 0V,  V 

TJ = 150°C  

IGSS Gate-source leakage current  
- - 100 nA VGS = 20V 

- - -100 nA VGS = -20V 

  Ciss Input capacitance - 818 - pF 
VGS = 0V, VDS = 400V,
f = 500kHz 

Coss Output capacitance - 53 - pF 
VGS = 0V, VDS = 400V,  
f = 500kHz 

Crss Reverse transfer capacitance - 3.6 - pF 
VGS = 0V, VDS = 400V,  
f = 500kHz 

 
Co(er)

Equivalent output capacitance 
(energy related) - 78 - pF VGS = 0V, VDS = 0V to 400V  

 
Co(tr)

Equivalent output capacitance  
(time related) - 139 - pF VGS = 0V, VDS = 0V to 400V  

Qg Gate charge total - 14.4 - nC 
VDS = 400V, VGS = 0V to 10V, 
ID = 12A  Qgs Gate to source charge - 4.7 - nC 

Qgd Gate to drain charge - 5.2 - nC 

Qoss Output charge - 55.6 - nC VGS = 0V, VDS = 0V to 400V  

td(on) Turn-on delay time - 23 - ns 
VDS = 400V, VGS = 0V to 12V, 
ID = 13A, RG = 36Ω, 
ZFB = 120Ω @100MHz, 
see Figure 13 

tr Rise time - 7.1 - ns 

td(off) Turn-off delay time - 58 - ns 

tf Fall time - 7.5 - ns 
a) Dynamic on-resistance 

Reverse Device Characteristics, TJ = 25°C unless specified 

Symbol Parameter Min. Typ. Max. Unit Test Conditions 

IS Reverse current - - 12 A 
VGS = 0V, TC = 100°C,  
≤ 25% duty cycle  

IS (pulse) Reverse pulse current - - 35 A 
VGS = 0V, VSD = 6V,  
pulse width ≤ 10μs, TJ = 150°C 

VSD Reverse voltage a)
- 1.7 - V VGS = 0V, IS = 12A  

- 1.4 - V VGS = 0V, IS = 8A  

trr Reverse recovery time - 17.9 - ns IS = 13A, VDD = 400V,  
di/dt = 1000A/μs Qrr Reverse recovery charge b) - <2.5 - nC 

 

  

a)

b)
 Including the effect of dynamic on-resistance  
 Excluding Qoss 

3/9



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

5. Typical Characteristics (TC = 25°C unless specified)

Figure 1. Typical Output Characteristics at TJ = 25°C 
(Parameter: VGS) 
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Figure 2. Typical Output Characteristics at TJ = 150°C 
(Parameter: VGS) 
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Figure 3. Typical Transfer Characteristics 
(VDS = 10V, Parameter: TJ) 
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Figure 4. Normalized On-Resistance 
(ID = 12A, VGS = 10V) 
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Figure 7. Typical Gate Charge 
(IDS = 12A, VDS = 400V) 
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Figure 8. Reverse Conduction Characteristics 

(-20V ≤ VGS ≤ 0V, Parameter: TJ) 
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Figure 9. Power Dissipation 
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Figure 10. Current Derating 
（Pulse Width ≤ 10μs, VGS ≥ 10V） 
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Figure 5. Typical Capacitance 
(VGS = 0V, f = 500kHz) 
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6. Design Considerations  
 

 

 

  

 

The fast switching of GaN device reduces current-voltage crossover losses and enables high 

frequency operation while simultaneously achieving high efficiency. However, taking full 

advantage of the fast switching characteristics of GaN switches requires adherence to specific 

PCB layout guidelines and probing techniques. 

DO DO NOT 

Place gate driver close to the GaN device and 
separate input traces from output traces 

Use long gate drive traces, long lead length 
and route the output traces next to the input  

Use gate ferrite bead and dc-link RC snubber Use close-by decoupling capacitor without 
series resistor 

Minimize trace length of the PCB layout for 
both drive loop and power loop 

Use a traditional differential voltage probe for 
Vgs of high side device 
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7. Circuit Implementation 

 
Half-bridge Schematic 
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Figure 13. Simplified half-bridge schematic 
 
 

 
Gate Ferrite Bead (FB)

Recommended gate drive: (0V, 10-12V) with RG = 36Ω a)

 b) Required DC Link RC Snubber 
(RCDCL) c) 

Recommended Switching Node 
RC Snubber (RCSN) 

100-330Ω@100MHz (10nF+10Ω) × 2 
Not necessary, 

see note d and e below 

Notes:  
a) For bridge topologies only. RG could be smaller in single ended topologies.  
b) Examples of material selection: MPZ2012S***AT000(TDK), BLM21PG***SZ1D(Murata). 
c) RCDCL should be placed as close as possible to the drain pin. Other decoupling capacitors should be located away from the RCDCL. 
d) RCSN is needed only if RG is smaller than recommendations. 
e) If required, please use 15Ω+68pF. 
f) The typical value of RGS is 10kΩ. 
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8. Package Dimensions 
 

 
 
 
9. Recommended PCB Land Pattern 
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DIM. Millimeters
MIN. TYP. MAX.

A 1.05 1.10 1.15
A1 0.00 0.02 0.05
b 0.90 1.00 1.10
c - 0.20 -
D 7.90 8.00 8.10
D1 6.85 6.95 7.05
E 7.90 8.00 8.10
E1 3.10 3.20 3.30
e 2.00 BSC

Nd 6.00 BSC
h 0.15 0.25 0.35
K 2.70 2.80 2.90
K1 0.90 1.00 1.10
L 0.40 0.50 0.60

DFN 8×8 (TP65H070G4LSGB-TR-CN)

Date:2022.5
Lead finish: Sn Plating

Rev. 01



The information presented in this document is for reference only. Involving product optimization and productivity improvement, ChipNobo
reserves the right to adjust product indicators and upgrade some technical parameters. ChipNobo is entitled to be exempted from liability
for any delay or non-delivery of the information disclosure process that occurs.

本文件中提供的信息仅供参考。涉及产品优化和生产效率改善，ChipNobo 有权调整产品指标和部分技术参数的升级，所出现信息披露过程存在延后或
者不能送达的情形，ChipNobo 有获免责权

NOTICE

。

The product listed herein is designed to be used with residential and commercial equipment, and do not support sensitive items and
specialized equipment in areas where sanctions do exist. ChipNobo Co., Ltd or anyone on its behalf, assumes no responsibility or liability for
any damages resulting from improper use.

此处列出的产品旨在民用和商业设备上使用，不支持确有制裁地区的敏感项目和特殊设备，ChipNobo 有限公司或其代表，对因不当使用而造成的任何
损害不承担任何责任。

For additional information, please visit our website http://www.chipnobo.com, or consult your nearest Chipnobo sales office for further
assistance.
欲了解更多信息，请访问我们的网站 http://www.chipnobo.com，或咨询离您最近的 Chipnobo 销售办事处以获得进一步帮助。
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