Bverleaf writeKTEX

Collaborative writing and publishing

John Hammersley (@DrHammersley)
Books in Browsers V — 24th October 2014



Map of scientific collaborations from 2005 to 2009

Computed by Olivier H. Beauchesne @ Science-Metrix, Inc.

Data from Scopus, using books, trade journals and peer-reviewed journals



Vot VI /2"2.:..1&».)»(,_

http://hdl.loc.gov/loc.pnp/cph.3a50642



http://hdl.loc.gov/loc.pnp/cph.3a50642



oo a s SB - ey S

http://hdl.loc.gov/loc.pnp/cph.3a50642



omreas sSmen - sl 53N

Aoroe - Phowmet [PZasinger

Airreoe - Phewmir JHeacengen

\R x\\«xnﬁ( 3R

Ut Arrese ~ PhemZt ))k.\.vn/(1

,x\.‘s..c.s&( B T

http://hdl.loc.gov/loc.pnp/cph.3a50642



Pt [Pasinser

i Airvoe ~ Dot [PZaainger

rriot - PheemZit [PZasingcr

http://hdl.loc.gov/loc.pnp/cph.3a50642










Problems...

Dealing with multiple versions of the same document;
Long email chains passing files around,;

Hours spent formatting & typesetting;

Maintaining and formatting references & citations;

Long revision cycles to incorporate comments, leading to more of
the above.



It doesn't have to be like this!
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Online collaborative editing tools provide...

One version of the document, accessible by all;
No need to email files — simply send the link;

Typesetting done automatically in the background whilst you type
(thanks LaTeX!);

Automatic reference styles and citation links;

Review tools to allow colleagues and supervisors to comment
directly on the document.
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Why LaTeX?

It makes beautiful documents
— It's easy to spot a LaTeX document in a pile of Word docs

It was created by scientists, for scientists
— Alarge and active community

It is powerful | you can extend it
— Packages for papers, presentations, spreadsheets, ...



WriteLaTeX in 2013

50,000 authors in 170 countries 60 -
Over500,000d ts ted ;540 1 ) ’\
r ocuments crea =

L%}
[=}
|

Inuse at over 1,000 universities
and institubions worldwide.

U_

T 1 | T 1
2012-01 2012-07 2013-01 2013-07 2014-01

Bverleaf write XX



“I'm so proud of my project report...
science I love you.”

Hannah & Cat
Manchester College Students

“It really streamlined the process of writing the
paper... I was happy to find a 21st century solution.”

Artem Kaznatcheev
Researcher at McGill University
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Overleaf provides a rich text editor for non-LaTeX users
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Modeling of Trap Induced Dispersion of
Large Signal Dynamic Characteristics of
GaN HEMTs
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Abstract—We propose here a non-linear GaN HEMT maodel
for CAD including o tropping elfects description consistent
with bodh small-signal and large-signal operaiing modes. Tt
takes inte account the dynamics of the traps and then allows
to sccurately model the moduelated large signal characteristics
that are encounterod in telecommunication and radar signals.
This madel 5 elabsrated through low-Trequency  S-parameler
meensurements complementary fo more classical pulsed-1V char-
acterizations. A Bx75um AllaN/GaN HEMT modd was designed
wed particularly validoted in lorge-sipnal pulsed BF operation.
It ks also shawn that thermal and trapping elfects have appasite
effecis on the ouipul conductance, thus opening the way lor
separale charnclerizations of the two efTects,

Index Terms—Trappings effects, thermal elTects, low Trequency
S-parameters, CAD non-linear model, RF pulsed operation.

Abstract

We propose here a non-linear GaN HEMT model for CAD including a trapping effects
description consistent with both small-signal and large-signal operating modes. It takes
into account the dynamics of the traps and then allows to accurately model the
modulated large signal characteristics that are encountered in telecommunication and
radar signals. This model is elaborated through low-frequency S-parameter
measurements complementary to more classical pulsed-IV characterizations. A 8x75um
AllnN/GaN HEMT model was designed and particularly validated in large-signal pulsed
RF operation. Itis also shown that thermal and trapping effects have opposite effects
on the output conductance, thus opening the way for separate characterizations of the
two effects.

. INTRODUCTION

Gallium Nitride (GaN) High Electron Mobility Transistors
(HEMT) on SiC are now recognized as good candidates for
the development of a number of RF applications and notably
Power Amplifiers (PA) for telecommunications and radars, due
to their high breakdown wvoltage, their high cut-off frequency
us well as their high temperature capabilities. However they
are still subject to parasitics effects such as thermal effects
amd especially wapping effects, Those wapping effects have
been extensively siudied using a number of techniques such
as pulsed measurements, load-pull measuremenis as well as
frequency dispersion measurements. At the same time. medels
have been pronosed that 1ake those cffects o sccount 110 121
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account the dynamics of the traps. Finally we conclude and
draw some perspectives.

1L IMPACT OF TRAPS ON LARGE SIGNAL
CHARACTERISTICS

One convenient way o kdentify the impact of wapping
effects is to monitor the average drain current of the transisior
versus an increasing RF input power. It has already been
reported in [1] and [3] that this drain current under class-
AB conditions decreases as the input power increases, con-
wadicting the expected characteristics. Clearly this behavior
cannot be explained by thermal behavior as far as the channel
temperaiure sinks when the power increases and would leads,
at least for moderasie powers, o an average drain current
enlargement.
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Overleaf includes rich commenting and track changes for review
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Introduction
Your introduction goes here! Some examples of commonly used Abstract
commands and features are listed below, to help you get started. If Your abstract.

you have a question, please use the help menu (* *?") on the top bar
to search for help or ask us a question.

Introduction

This is where you write your introduction. Some examples of
commonly used commands and features are listed below, to
Seems punchier. OK? help you get started. If you have a question, please use the help
menu (" ~7") on the top bar to search for help or ask us a
question.

ﬂ John Lees-Miller about 2 hours ago: -

ﬁ John Hammersley replied about an hour ago:

ol Some LaTeX Examples

Yep.
How to Include Figures

i John Lees-Miller closed this about an hour ago. First you have to upload the image file (JPEG, PNG or PDF) from

your computer to writeLaTeX using the upload link the project
menu. Then use the includegraphics command to include itin
your document. Use the figure environment and the caption
command to add a number and a caption to your figure. See
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1. [¥TRODUCTION

Gallium Niside (GaN) High Electron Mobility Tranusior.
(HEMT) o SIC are now recognized as good candidues for
the developmens of a number of RF applications and notably
Power Amplificns (PA ) o lelecommunications and radan, dus
1 theie Bagh breakdown viltage, theis high cet-olf Irequency
as well as sheir high semperature capabilities. However they
ae will wbject o parmsitics offects sach ax thermal effects
rappang ellocts. Those wwapping effscts have
snsdied wiing & number of tachnigees such
a pehed me: cad-pull measunements a3 well s
Froguency divpenion meaurgments, A1 the same Bme, model
have been proposed that take those effects it woc nL2e
[*]. and while the effects of traps are well taken into account
in CW cosditions, their impacts on dynassic luge signal
characteristics remain difficult w0 undertand. They manifest
themmalves under modulated signaby wach as RF pulues or
telecommunications signals. Memory effects are the main con-
sequence of those rapping cifects. In this paper we propose o
investigate the dynamacy of thaw trapping <ffocts wning lape
wignal pulsed kusd prdl snesusrements as well s low Trequency
dispersion measarements. [t will be shown that & consistent
nanlincar mode| cam be obiaimed that allows o describe the full
dynamic behavior of Gal tanssors. The paper b opasired
m follows: Sectiom [l deccribes the theoretical bmpact of
traps on ghe average surrent obtaned wnder pulsed load pull
condilions, Section 1 prescnts the scaurcmenti pesformed
on mm AllnN/GaN 8x7% HEMT and the resules obtained

account the dynamics of the traps. Finally we conclude and
draw Some Perspectives.
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One comvenicat way 1o hlessfy the impsct of 1Fapping
effects is bo monitor the average drain currest of the transisior
vonus @ incrcasing RF inpet power. I has alrcady boen
eegonied in (1] snd [3] that this drain curvent under class-
AB condition: decreases 35 the inpu power incremes, con
Eradicting e capoctod chasaciorinticn. Cheasly i behavior
canmi be explaisod by thermal behavior aa fa s the chasnc]
temperature sinks whem the power increases and woukd leads,
at least for moderate powers. to an average drain current
enlarpement
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ANGaNAGEN and IsAINAGaN HEMTs of 327500,
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same shape of e averape drain curent which is shesstized
in Figure 1. The average cement decresse is due 1o the wap
capiure, which iscreases alike 10 the gate and drain volsge
engunsons veru the inpat power for 3 W meassemsent
Tndord. she pumber of ioniend taps i roughly proportnal
o the maximum value of the dainsource voltage, because
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