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Introducing The Clipper

A leap forward in Transistor switch testing
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Introduction
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The Clipper is connected between Drain and Source terminals of a (eg) Power MOSFET. The

output signal provides a 1 to 1 picture of what is happening across the MOSFET without the

disturbing influence of the high drain voltage.

In this way, the Oscilloscope resolution can be reduced to 0.2V per division, given excellent

visability of the on-time switching characteristics.

Yellow::  Drain Voltage (100V/div)

Blue:       Clipped Drain voltage (0.2V/div) 

Functional diagram of the Clipper

Vds 470R Vosc
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Application
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Max 1500V

Clipper

PWM 

Gate 

control

In this example, the voltage across a

MOSFET used for Motor Control is

being measured.

The high drain voltage (yellow trace) is

clipped to either 14V or 2V (blue trace),

depending on range setting.
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General Specification
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• Max positive input voltage:  1500V  (absolute max 1700V)

• Max negative input voltage  -10V 

• Switching Speed: <80ns (lo range)

• >99% voltage transfer

• Zero offset

• No calibration required

• No external power required

• Designed as Laboratory Equipment (+10 to +35C)

• Non-destructive connection (no current loop required)

.
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When to use the Clipper?
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The Clipper measures directly:

• Voltage between Drain and Source (Vds) of a power transistor (Mosfet or IGBT). 

The output voltage measurement is given in a range between either 0 and 2V (Lo Range) or

between 0 and 14V (Hi Range). This allows the oscilloscope to be set to the appropriate full-scale

range, with the normal sensitivity of 200mV or 2V per division.

The high resolution Vds information obtained, can be used for the following indirect 

measurements:

• Measuring RDS(on) during operation (since switch current is normally known).

• Observing changes to the RDS(on) during operation, indicating thermal resistance changes (for 

example insufficent Heatsinking or Cooling).

• Junction temperatures can be directly visualised based on RDS(on).

• Thermal stability directly visible as load is dynamically varied.
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Thermal Process Monitoring
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If the RDS(on) is not stable (non „Stable Operating Area“ - SOA), then a reliability issue exists. This 

could either be a catastrophic thermal runaway issue, resulting in shutdown. Alternatively, a higher 

than expected junction temperature (Tj) may exist, possibly reducing the lifetime of the transistor.

These problems can be split into 2 groups:

• Production Issues

• Design issues

For production issues, a number of possibilities can be the cause:

• Variations in production processes (eg device soldering variations, such as voids)

• PCB thermal via conductivity problems (eg blocked thermal vias)

• Heatsink attachment issues (eg non-uniform thermally conductive paste or foils)

• Cooling problems (eg airflow disturbance, fan speed problems)
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Design Verification
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Design issues causing SOA problems include:

• Incorrect load regulation

• Incorrect transistor selection

• Gate drive optimization problems

• IGBT turn-on issues

• Insufficent thermal design (Heatsink design or cooling insufficient).

The Clipper can therefore be used to verify a new product design. Using a current probe, then the 

exact RDS(on) value can be determined. Using the „maths“ function of modern digital oscilloscopes, 

the Voltage across the Drain-Source (blue) can be divided by the current (green), as sensed by a 

current probe, resulting in a direct graphical display of RDS(on) (red): 

VDS from clipper (200mV/Div)

ISW from current probe (500mA/Div)

Rds(on) (500mΩ/Div)
VIN (100V/Div)
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Summary
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To summarize, the Clipper is ideally suited to the following applications:

• Production screening & testing

• Use for 100% evaluation of product

• Design verification and qualification

• Verify that thermal design is good, and SOA has been attained.

• Fault finding (repair and maintenance)

• Locate field problems, or re-occuring field defects.
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Packing
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The Clipper is delivered in a stable aluminium case, with a selection of 

adapters.
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Contact Details

Confidential 10

Springburo GmbH

Theodor-Ludwig-Str 24

D-79312 Emmendingen

Germany

Website: www.Springburo.org

Email: info@springburo.org

Tel: +49 (0)7641 9538305

Safety Warning, possibility of lethal shock:

This product has been designed to function within specification up to 1500V DC. It will 

also not be damaged with input voltages up to 1700V DC. The plastic case is 

designed to improve safety in a high voltage environment.

The Clipper must only be connected when all power is switched off. No personell must 

be permitted within the test area while power is applied. Your legally required high 

voltage safety procedures must be applied at all times to prevent injury.


