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Mepypadn.

Flat-Band Voltage.

Qoptia otnv emadn oéediov-nuLaywyou.
Apaiwon.

Avtiotpodn.

Xapoktnplotikn I-V tou MOSFET.
MOSFET nmukvwonc.

MOSFET apaiwonc.

CMOS.
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Two-Terminal MOS Structure
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Two-Terminal MOS Structure Tox is 2nm to 50nm Evepyeiaxeg Gwveg piag MOS doprg,

Zxnuarikq avamapdotaon MOS KdTGGKEUf’]g. Mnyn: University of Colorado Boulder -
Principles of Electronic Devices - B. Van

Mnyn:Alagedveia 2 - Presentation on theme: "The MOS Transistor Zeghbroeck, 2011 - chapter6

Polysilicon Aluminum. Two-Terminal MOS Structure Tox is 2nm to http://ecee.colorado.edu/~bart/book/book/chapt

50nm." - Publish Lawrence Maddock — Mc Graw-Hill Companies, er6/qif/fig6_2_4.qif

Inc. http://images.slideplayer.com/14/4215177/slides/slide_2.jpg
http://slideplayer.com/slide/4215177/

Y€ TPOYHUATLKO TIUKVWT MOS uttdpyouv emLdOVELOKES
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Figure 1: MOS capacitance structure

XwpnTiKOTNTa MOS KATOOKEURG.

Mnyn: jbcapacitors blog - Structure and principle of operation
http://www.jbcapacitors.hk/upload/0124.jpg
http://www.jbcapacitors.hk/post/2011_1.html

(b) under negative bias, V,
at semiconductor
AVox = AQit/Cox

Cox: oxide capacitance

(a) at zero bias

metal oxide
semiconductor
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SUNTTEPIPOPA EVEPYEIAKWY (WVWV UTTO TNV ETTIROAR apvnTIKOU SuvaIKOU.
Principle of observation of interface states by means of XPS measurements under
bias: (a) band diagram of MOS structure at zero bias; (b) that under negative bias
V applied to the semiconductor with respect to the metal layer.

Mnyn: Study on semiconductor interfaces — Kobayasi Lab.
—__ http://www.sanken.osaka-u.ac.jp/labs/fcm/f25.JPG
“hitp://www.sanken.osaka-u.ac.jp/labs/fcm/research3-en.html
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Vacuum Level

= Conduction Band

Ferm: Lavel

Valence Band

Band diagram of a two-terminal MIS structure at zero gate voltage, showing accumulation of
holes near the surface. VFB is the flatband voltage, Xm is the metal work function, Xi is the
electron affinity of the insulator, Xs is the electron affinity of the semiconductor, and Eg is the

band gap of the semiconductor.KautruAwaon £€pyEIOKWY KOTOOTACEWY O€ OXEON HE TO ETTITTESO
Fermi petd tnv emaen.

)

Mnyn: Basic Physics and Band Diagrams for MOS Capacitors — Semiconductor Devices - NPTEL
http://nptel.ac.in/courses/Webcourse-contents/IIT-Delhi/Semiconductor%20Devices/L MB2A/4a/34.qif
http://nptel.ac.in/courses/Webcourse-contents/IIT-Delhi/Semiconductor%20Devices/L MB2A/4a/4a.htm
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O1 1peig TpdTTOI TTOAWOEIG TOU MOS.

MnynR: jbcapacitors blog - Structure and principle of operation
http://ecee.colorado.edu/~bart/book/book/chapter6/qif/fig6_2_2.qif
http://ecee.colorado.edu/~bart/book/book/chapter6/ch6_2.htm
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rnvkvwtng MOS

Biasing Conditions for p-type Si
increase V, increase ¥

O1 1peig TpdTTOI TOAWOEIS Tou MOS.

Mnyn:U.C. Berkley - Professor N Cheung
http://www-inst.eecs.berkeley.edu/~eel143/falO/lectures/Lec_22.pdf
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Tpavilictop MOSFET

Gate-Source Voltage at 0
Gate electrode

(Vgs=0) Drain-Source Voltage is positive Source electrode Drain electrode
= oO—— ———o©
Vps = (+) -— ] Gate (Meta!)[ ==

| | Ii flow of electricity
' Gate insulation film
) G D _ (Oxide filn)

Insulator (Si0;)
. _ . diffusion zone diffuzion zane
Electron Flow in N type channel
\7_ o - -———-”/ p-type Si substrate
Construction of MOSFET
Depletion layer forms MOSEET

JFET at PN junctions

Mnyn: Historias de Transistores, Silicios y Nanotubos

Mnyn:Rice University Publicado: 12 diciembre, 2014 en T logi
http://cnx.org/resources/af45464cf05e1a09fdc76281fcfeedb6559fc608/Pictur E;JiqL:g?a:m nn:cﬁr:n;ﬁjbos Teegnngg;oglrznsistores

£%2027.pn https://filotecnologa.files.wordpress.com/2013/08/mosfet-p.qif
http://cnx.org/contents/bc033053-d98b-4c32-9767-a74ac3c2af05@1 httgs://fiIotecnologa.wor dpres;)com./taq/tecnoloqi " =

e JTpwpa ofeldbiovu (HovwTn)
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Pe L') LLoL TT 0)\” C UN 6 E'V http://www.nano-ou.net/eduNanoelectronics2.aspx

Mnyn: NanOU, Nanoelectronics
http://www.nano-ou.net/Images/MOSFET_diagram_channel.png
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© 2004 Encyclopadia Britannica, Inc.

Mnyn: Encyclopaedia Britannica, Inc.
http://media-2.web.britannica.com/eb-media/39/76439-004-30D0275D.ipg
http://www.britannica.com/technology/integrated-circuit/images-videos/Depletion-mode-versus-enhancement-mode-

) MOSFETs-In-depletion-mode-metal/71006
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Xapaktnplotikn MOSFET

? I [ 1"’ I .
1.4 Vossat ™ Esa'l - Vpssa™VasVra Vas
|D ’ 3V \
[MA] 45 e
; 2.8V
Ohmic /-""‘
100 region / = Y > I pl‘:});*_mml
4 Velocity saturation =
08 il . | 4 2.4V
e
06 / P 22V |
N \
0.4 %/'— //
g [Sawration ] PV o proporiona
02 . / - 1.6V [0”]35):
. 1.4V
" L |
0.0 ' !
0.0 0.5 1.0 1.5 2.0 25 3.0V
e VDS

IMnyn: Current—voltage characteristic from Wikipedia, the free encyclopedia
http://postreh.com/vmichal/thesis/figures/img_chpt2/1-

V_characteristic _transistor MOS linear_saturated velocity saturated.jpg
https://en.wikipedia.org/wiki/Current%E2%80%93voltage characteristic
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CMOS
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Mnyn: ELECTRONIC CIRCUIT ANALYSIS SCIENCE Mnyn: The University of New Mexico
AND TECHNOLOGY http://ece-research.unm.edu/jimp/visi/slides/c1_basics-2.qif
___Digital circuits by: Sy Hien Dinh http://ece-research.unm.edu/jimp/visi/slides/c1_basics.html

/ i ittp:/ivoer.edu.vn/file/6321
| ‘b\«z ) ﬁ ttp://voer.edu.vn/c/digital-circuits/24240886/f31f9dbf
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