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II
Abstract

studying and researching in PMOS devices develop to go forward in
Metal-oxide semiconductor integrated c;rcuits (MOS ICs) which is widely
used both digital and analog circuits. It have has more advantegeously
than bipolar transistor by the function of density. But, as MOS devices
are scaled down to near.a micrometer dimensions, geometry effects resulting
from this scalling can produce variation in devices performance.

In this Master thesis, basic theoretical fabrication *techniques
in thermal process at Electronics Research Center of KMITL and scalling
down the dimensions of MOSFET are reported by studying about the short
channel effect,narrow channel effect throughout another undesirable effect.
Unless, the preventible method of this effect can be analized and con-
sidered by guard-ring protection and back gate bias. Finally, integrated
circuit designing and data measurement of available smallest size of
P—ch MOSFET can be fabricated on Monolithic ICs which have channel length

20 um, channnel width 40 pm and gate oxide thickness 700€§ are showed

together.
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3. 10 - 40 Method
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Appendix A

SI letter Syrhdls Derived from Pioneers

Unit Symbol
ampere A
bel B
coulomb C
curie Ci
falad F
gauss G
gilbert ) Gb
henry . H
Hertz Hz
joule J
kelvin K
lambert L
maxwell Mx
>

neper Np
oersted e
ohm 9]
roentgen , R
siemens S
tesla T
volt v
watt W
weber Wb

name
Ampere
Bell
Coulomb
Curie
Faraday
Gauss
Gilbert
Henry
Hertz
Joule
Kelvin
Lambert
Maxwell
Neper
Oersted
Ohm
Roentgen
Siemens
Tesla
volta
Watt

Weber
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Multiplier - Prefix — Abbreviation table

multiplier

Prefix

exa
peta
tera
giga
mega
kilo
hecto
deka
deci
centi
milli
micro
nano

pico

femto

atto

Abbreviation
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Appendix ¢

Conversion table

1 angstrom (°a) = 1070 m
= 0.1 nm
1 inch = 1000 mil
= 2.54 cm.
1 mile = 1.61 km.
1 mile/hour = 0.447 m/s
1 ft/s = 0.305 m/s
1 year = 365.2422 day
3
= 8.766 x 10 hr
.5 .
= 5.259 x 10 min
7
= 3.156 x 10 sec
1 1b. = 0.4536 kg.
1 slug = 14.3 kg.
1 newton = 105 dyne
1 1lb-force = L. 448 newton
) . 7
1 joule = 10 erg
= 6.424 x 1012 MeV
eV 1.6 x 10_19 joule
23.1 K.cal
k.cal 4,186 x 103 joule
watt 1 joule /sec
2.389 x 10’4 k.cal/sec
hp. 745.7 watt



1 degree

f radians

I_I

c=1+J§—!-+

w

[l
In x
log c
in 2

AINNAAU 1 U ITHINEA

Celsius (oc)

o
Fahrenheit ( F)

::!I—‘

-188~

0.01754 radian
180 degree
2.71828

2.3026 log x
0.43429
0.693

4 2
1.033 x 10 kg/m
760 mm Hg (torr)

o o
273.16 + C Kelvin ( K)

o o
427.6 + F Rankine ( R)
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Appendix D

Physical constants

Quantity Symbol ) Magnitude
¥ S A -31
NI5DH T UDID L AR TBU m 9.11 x 10 kg.
- ~27
NIAdT 229U 50U m 1.673 x 10 kg.
a . a _ 7
HapdI UM IDU m 1.675 x 10 2 kg.
- -19
1553 208 L 8RR 5BU gle) 1.6 x 10 Coulomb
a'hswﬁms:mwﬂsrq‘ua:maaﬁi: e/m_ 1.76 x 10 coul/kg.
7DD L 60A 5DU
o ! -34
AN INYDIUNAIN h 6.624 x 10 Joule-sec
1 1] ( (
1A 9nEa< Tu A i k 1.380 x 10°23 Joule,Ck

8.620 x 107" eV/Ck

g ‘¢ i .
AR I8 LAH U -TUER 3R 6 5.670 x 1078 w/m?.%*
mazTnla N ; 8.02 x 10°® (K mole)™
Y AVO / . X mole
] [ o
AAINIBINY R 8.317 x 10° Joule/k.
mole .OK
< 8
AU TN c 2.998 x 1 m/s
S ‘ 9 2 2
AANTBINT N NDM - 1 = 9x10° nt m°/Coul
41le
(o]
2R 5794 2D INIAT N 19 TU 3R 5 mp / m 1.836

UALD L aARIAY

Permitivity %23gand € 8.85% x 107 2 F/m



Dielectric constant %84 Si

Dielectric constant 234 SiO

2
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12
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Appendix E Physical constants
AR AB RIS Lo savlul iadanau n 1350 em/v-sec
mwﬂa.aqw"maqﬁLaﬂmauﬁ.ﬁi o <100 400 cm *fv-sec
FEUNW <100>
Jeun <111> Moo <111> 60.0 cm 2/v--sec
A uAea I aTaaluiiadanay o 480 cm Y/ v-sec.
mwﬂ'cz'am"maﬂaaﬁ?ni:um <100> Mg <1005 130 cm?
JEUN <111> Coupg <11 190 cm?
permeavility UB3gRKIN My 1.257x16°  H/cm

(L9 x 167 )
dhnnamsau (T = 300°k) kT 0.0259 Volt
ﬂnun;N?Jaﬁ:ﬂ‘ﬁwa"ww‘luuﬂu gg "1 eV
ﬂuamum (T = 300°K)
Qﬁuauﬁtaﬂﬂiauﬁgnni:{u n, 1.4 x 149 (/cin3)
R ERIY ] muw"l’u‘luunm pRETE
2a9tanau (T = 300°K)

-
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List of Symbols

ng
gmL

m sat

9sd

sd sat
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Name
v‘: o ¢
771R T minnaanl da
218 T3 i Lm
v
72R T Tnan

v duq
728 T luiadanau

v 1

LY
GRREERSR PR

v v < ’ o
i:ﬂuwaqq1unﬂauaﬁqqﬂﬂaqunaﬂ11uu1

Ly
TEAUHAIAULHATH

7774027192895 s WA Wl uwoun aanau

o e

FEANRIUAUNTUTA

vy w e
53ﬂUWﬂQQ1uﬁduuuqﬂﬂaQuﬂU3qlaUﬂ

s
ﬂﬁﬁNﬂWﬂﬂuﬂuaqﬁqﬁﬂﬂaquaﬁLwn

AR INAA 1IN YDIIN 552U

¢

NI IUNDUAAUAUN
I's
NI IUADUAN UA UNYA INATA 290

¢
NIUADUAN LA UNYAINDE TN aA
¢ 1]

NIUABUANUA UNDIRA

¢
AAUNAUA UN
¢ ]

ABUARUA UNDNA 2

Unit
F‘/cm2
F/cm2
F/cm2
F/cm2

2
F/cm

eV
eV
eV
eV

eV

Hz

Hz

mho

mho'

mho

mho
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Appendix G Controlling of .Threshold voltage

v o ¢ ‘ (%) d' o ! (%
Tun1588NWUEs19Nad LI Wy L auEud LumTuen AU S IEANN DA WS 9l
b

s s y <

oA Tasluwunugiiua 5199013 Vo i L Auum 159Ra9n0s Vo 1y
| o v B vd Y v v v ‘d B

v haimsluadea s canluiiz tia onitaunt geaanlunaslzey wnnlmain

qv I = v v o -« L v <

wulagLannsiwy Lauwtiua Alanaemslausemidngd tfususnn 1579 WA IA AN

¢! . v [

H1SANADTAI 9 NAUNITHS 9 Taga nduns (2.6), (2.13), (2.15)

Q Q Q
ss 5 B
(2.6) Vo = Que- T - T Ot - Ty
o o o
fox o
(2.13) CO = —
ox
(2.15) @ = v 2 .8, aNy (|2§f [+ Vee!

v v o

¢! v

a E] <
Y1974 b <
1 Lﬂﬁim?ﬂﬂuv{ﬂ\l’lﬂ 1aun MS st’ 'I:O , ND’ VBG “av  lunasuoni q

1anina9ntuluaanwy Vp (Simulation) NAUNIINARAIHT TIN5
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Appendix H
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R.S. flip-flop (NAND)
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'R.S. flip-flop (NOR )
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R.S. flip-flop+ck ( NAND)
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