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RESEARCH GOALS
Found efficient ways to
measure each semiconductor.

Verify how the length of the
used cables impact on the
behavior of the conductivity.

Analyze the behavior of the
semiconductors once the
reverse bias voltage is applied.

% OF GOAL
ACTUAL PERFORMANCE AND ACCOMPLISHMENTS COMPLETED
Different ways of measuring were examined and experimented for. Using 100

two probes with the semiconductor attached to a cupper plaque and silver

between them two was a step forward.

Different cable sizes were used to examine the behavior of the current. It 75
was found that the shorter the cable the less the ringing, but then the

device was not conducting. It needs to be examined why the device is not

conducting with shorter cables.

After extent simulations it was found how the device was supposed to 100
behave and what we should expect to see each time it was simulated.
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The research project | have been working throughout the summer was “Simulation and Characterization of Wide Band
Gap Power Devices”. During this research our objectives were to learn how the semiconductors were supposed to behave and
base on this look for efficient ways to measure each semiconductor. Through the process we learn that attaching the
semiconductor to a cupper plaque using silver gave us the option of using two probes instead of one. This gave us more
accurate measurement each time a simulation was made. We learn too that the length of the cables was creating a sort of
oscillation that could be called ringing. The longer the cable the more the ringing the semiconductor would experiment in each
simulation. We then start using shorter cables and the ringing was diminished, but the semiconductor was still experiencing
some ringing. This research should be continued to keep looking for ways to eliminate the ringing completely without affecting
the conductivity of the semiconductor. This is an important research because semiconductors are used in our daily life devices,
so we need them to be the most reliable they can be. This can only be achieved by making sure the semiconductors designed
and build are working properly and as expected. As tedious as measuring can be, because is a repetitive process, is really
important to be a well-executed process.

Measurement of Wide Band Gap Semiconductor Power Devices

Rubén E. Torres, Yu Duan, Prof. Patrick Fay
_ Abstract | _ Objectives |

Ihe importance of semiconductors in our daily life is more « Found eficient ways to measure each
significant than we often think. Since these devices, put in a semiconductor.
simplified way, help conducting the energy that electronic devices

* The use of aluminum to attach the semiconductor to a
‘cupper plaque is important, given that improve conductivity.

necd, and do so in an cfficient and secure way. These electronic o Verify how the length of the used cables. * The use of two probes is indispensable to take the
devices range from phones, to computers, to cars, and even o impact on the behavior of the measurements as it helps in making a more accurate
industrial controllers. Nearly every device that uses energy in some conductivity. simulation.

way, takes advantages of semiconductor devices for operation. As

technology progress and_innovates, semiconductors are being o Analyze the behavior of the * Recovery time of cach diameter in the semiconductor is
designed and created smaller. The reason for this is to have more semiconductors

efficient_devices. In this rescarch we are focusing on Procedure

semiconductors that are power devices based on wide band gap * Long cables contribute to the ringing or interference effect

i Preparing the Wide Band Gap Semiconductor: in the conduction of current.

« Apply aluminum on the cupper plaque.

« Attach the semiconductor back to the aluminum on the cupper
plaque.

emiconductor oot

this project, pn junction rectifiers (diodes) based on GaN (Gl

Nitrate) with diffrcat arcas that range from 35, 70, 160, ns.na
i and

* Continue the measurements on the different diameters of the
Prepare the Lab Instruments: devices with shorter cables.
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« Compare the recovery time for the different cable sizes.

GaN p junctions. The meast
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apn vacuum chamber of the probe station. . Vllythelh:nnpnfﬂ:volﬂpq,plymh:nmmm
mamnlmmmmwnmmmnmg © Move ‘confirm the behavior of the devic
short cables is cssential to minimize inging or interference that the other the cupper plaque.

e . X * Using the same parameters and procedure. Apply it to other
3 Is important to be carcful that the probes aren’t damaging the semiconductors analyze its behavior of conduction.
« Probe Station semiconductor or the cupper plaque. This will result in bad

‘measurements.
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Semiconductors have been intensively researched and -
worked on for a long time. However, for the nceds and challenges

This rescarch shows us the importance of not only
mcasuring semiconductors devices, but how they need other
componcat 1o work propely, o hci ull pocatal, How the
et 0P s the elements wilze 1 couduct (ch s shusi
copper) current have an impact in how the semiconductor

X i going to behave, This is important for futures references and

rescarch we are focusing on the measurement of wide band gap 1

components
needed for it to work on an optimal level. Further, the data

o R ——
capability and behavior the focus is mainly put on how the device . Sohavier of 63 wih thert eabi dulum trom 4 0 4V e collected and the graphs we accomplished through these data.
behave once a reverse bias voltage is applied. Reverse bias voltage 4 | e Demonstrate how versatile and efficient the semiconductors are
munlwhﬂumddendingeol’vohggm‘ memple.whn \ = - conducting the necessary current.
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