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HIGH POWER, BACK-CONTACT, THIN FILM RESISTOR
WIRE BONDABLE SILICON CHIP RESISTOR

IGBR

Case Sizes: 0202, 0404, 0606, 
08

08

KEY FEATURES  
• Sintering, soldering, and epoxy attachment 

method options

• Low inductance

• Only one wire bond required – up to  
6 mils diameter

• Moisture-resistant

• Small size, high power density

APPLICATIONS
• Gate resistor for silicon carbide MOSFET 

and IGBT-based power converters

• Current limiting for LED lighting

• High power

• Alternative energy

• Hybrid assemblies

How to Design an Rg Resistor for a Vishay Trench PT IGBT

Application Note
www.vishay.com Vishay Semiconductors
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Vishay’s PT Trench IGBT technology achieves a significant improvement in overall performance by implementing these features: 

• Faster turn-off capability due to the high hole confinement achieved by adopting the Trench MOS structure for the device’s 
front-end. This design aspect allows for efficient hole accumulation close to the device’s base junction, where the carrier has 
a quicker response during device turn-off. 

• Lower VCE(sat) due to high cell density, an optimized doping profile, and lifetime killing technology. 

• Device robustness due to an optimized doping profile and lifetime killing process.

PT Trench IGBT technology is capable of guaranteeing a maximum junction temperature of +150 °C, showing a temperature 
coefficient for the main electrical parameters that is comparable with planar IGBT technology. The MOS Trench structure of the 
device’s front-end leads to different Cge, Crss capacitance, and dynamic behavior compared to planar devices, and these 
differences need to be taken into consideration when using a PT Trench IGBT. 

CALCULATING THE GATE RESISTOR
The gate driver circuit is made from a driver with an internal resistance, the connection between the driver circuit and the power 
module (twisted wire or PCB), and the internal layout of the IGBT module (internal connection, wire bonding, or chip in parallel). 

The connection between the driver and IGBT terminal is a second-order circuit because it has an inductance and the gate of 
the IGBT does not have a negligible capacitance. A simplified electric model of the circuit is show in Fig. 2. 

Fig. 2 Fig. 3 

The gate driver usually has low series resistance and negligible inductance if the output stage is a transistor output. If the output 
is a pulse transformer, the inductance must be evaluated and taken into account. 

The connection between the gate driver and IGBT can be a wire or PCB, as show in Fig. 4. The inductance of wire connections 
varies by the type of cable, the number of twists per inch, diameter, length, etc. For PCB connections, stray inductance varies 
by the track layout. 

Fig. 4 

In addition, at the external inductance there is internal inductance of the module due to the connection between the gate 
terminal and gate pad on the IGBT chip.
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POWER RATING COMPARISONSSIMPLIFIED ELECTRICAL MODEL OF THE CIRCUIT

BACK CONTACT SCHEMATIC

Part Type
Case
Size

Power
Rating

Thin film wire bondable, back-contact resistor on silicon 0808 Up to 4 W

Thin film surface-mount resistor on AlN 2512 Up to 6 W

Thick film chip resistor on AlN 2512 3.5 W

Rtan

RSi

Rtotal = Rtan + RSi
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