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1. Package Features

Leadless Design: The TOLL (Transistor Outline Leadless) package adopts a leadless structure,
connecting directly to the circuit board via the bottom metal tab. This design reduces parasitic
inductance and capacitance, contributing to enhanced high-frequency performance and
switching speed.

Bottom-side Heat Dissipation: Heat is conducted from the bottom metal tab to the circuit
board, and then dissipated through the board’ s heat dissipation structures (e.g., heat sinks).
Despite the relatively long heat dissipation path, it can meet the thermal requirements of high-
power applications.

High Integration: Some GaN devices with TOLL packages integrate circuits such as gate drivers,
overcurrent protection and overheat protection. This reduces the number of external
components, simplifies circuit design and improves system reliability.
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2. Application Scenarios

o Data Center Power Supplies: Supporting high-frequency switching, they can reduce
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the size of passive components and improve power conversion efficiency and power
density.

¢ Solar Microinverters: Suitable for bidirectional DC/DC conversion and inverter stages,
enabling high-efficiency and high-power-density energy conversion.

e On-Board Chargers (OBC): Meeting the requirements of electric vehicles for high
power density, high efficiency and miniaturization, they reduce power losses and
improve charging efficiency.

¢ Industrial Power Supplies: Such as motor drives and power modules, they are
applicable to high-power, high-reliability and space-constrained application scenarios.
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3. Differences from the TOLT Package

Heat Dissipation Method: The TOLL package adopts bottom-side heat dissipation, while the
TOLT package features top-side heat dissipation. The TOLT package has a shorter heat
dissipation path and lower thermal resistance, making it more suitable for applications with
extremely high heat dissipation requirements.

PCB Footprint: Due to its bottom-side heat dissipation design, the TOLL package cannot have
its driver placed on the back of the power device, resulting in a relatively large PCB footprint. In
contrast, the TOLT package allows the driver to be arranged on the back of the power device,

which reduces the PCB footprint and improves power density.
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4. Advantages and Challenges
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Advantages: It features high integration, low parasitic parameters and excellent high-frequency
performance. Ideal for high-power and high-density power supply designs, it can simplify circuit
layout and enhance system efficiency and reliability.

Challenges: The relatively long heat dissipation path imposes high requirements on the thermal
design of the circuit board; the relatively large package size may render it unsuitable for
miniaturized applications with extremely stringent space constraints.
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