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Introduction

TowerJazz Test Structures

Investigated devices were CMOS structures located on TID TJ180 v2
test chip

Primary results of threshold voltages are of un-irradiated nMOS
transistors
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Measurements

Measurement Conditions (1)

Gate voltage sweep from 0V to
1.8V was performed on 26
nMOS transistors with various
W/L

Source and substrate terminals
were connected to common
ground

Drain voltage was kept at
maximum value of 1.8V to keep
operation of transistor in
saturation mode n-channel MOSFET cross-section
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Measurements

Measurement Conditions (2)

Compliance currents of 10−5A
order were set to drain and
source

Current limit of 10nA was also
set to gate

These measures were taken to
protect the test sample

n-channel MOSFET cross-section
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Data Analysis

Fitting Method (1)

Main goal is to extract threshold voltages from the dataset

Shockley 1st order transistor model in saturation region was applied

Ids =

{
0 Vgs < Vth
µnCoxW

2L (Vgs − Vth)2 Vgs > Vth
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Data Analysis

Fitting Method (2)

For simplicity
√
Ids and Vgs data was used for analysis

This allowed linear fitting

The main concern was to select fitting region

2 approaches were implemented
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Data Analysis

Fitting Method (3)

1st option was to exclude all the
data point correspond to less
than 20% or greater than 80%
of the maximum drain current
value

2nd option - all the points are
excluded that correspond to less

than 80% of the maximum
dI

1/2
ds

dVgs

Results are prepared for both
approaches

Kestutis Kanisauskas, Jens Dopke (University of Glasgow & STFC)Data Analysis Results of TowerJazz Test Structures September 19, 2014 10 / 15



Results

Presentation Outline

1 Introduction

2 Measurements

3 Data Analysis

4 Results

Kestutis Kanisauskas, Jens Dopke (University of Glasgow & STFC)Data Analysis Results of TowerJazz Test Structures September 19, 2014 11 / 15



Results

Results (1)

*Enclosed-Layout-Transistors
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Results

Results (2)

Maximum difference in results
|∆V |max = 0.057V

Minimum |∆V |min = 0.001V
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Results

Thank you for your attention!
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Results
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