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Tay
B K'W
L
K'=H.C,

M, fio A1AWAADIRINAY (Surface Mobility) veswmzlugoamudunszua
(cm2/volt.second)

Cox=Eux /iy Ao fhﬂ'nmi.x"lvlﬁwiawﬁmﬁwﬁuﬁ (Capacitance per Unit Area) U894
1 000 197 (F/em?)

w Ao anunialszantnavesusuuua (Effective Channel Width)

L Ao Awo1lsy@nTHavesusuiu (Effective Channel Length)

A Ao Channel Length Modulation Parameter (volt'l)

v, =v, +1|y 0+ V.~ ] @3
\J2¢E N 2|(|)r |

vw = V1 \/sn = 0): vra + 2 ¢F + (26)
Ci‘l
A/ 29E N 4 i
Y=—"—"—"—"— 70 Bulk Threshold Parameter (volt ) 2.7)
©
kT N |
¢E =—TIn fD Strong Inversion Surface Potential (volts) (2.8)
q n
Qs -
v, = (I)b" ——— A® Flatband Voltage (volts) (2.9)
&

(b.,-.. = (I)} (substrate ) — (I)r (gatc)
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®, (substrate) = —In| — dmsunsal NMOS Aflgusoutudn

q n

n

dmiunssi NMOS nilinnidlu n' polysilicon

kT
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Q. Ao Anlszyoen’lad (Oxide Charge)

k A9 AAINYDI Boltzmann = 1.381 x 10~ J/K = 8.62 x 10° eV/K
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11

a d o 3K ' 1 J
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V (sat)=v_—v (2.12)
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[ .4— effects
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o da 4 v A a A A =
urunuaniell iudfe AwseiulAEY (Threshold Voltage) voawommanuuindsy ¥iia
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Vos = Vs Vs

Saturation region
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] ENHANCEMENT
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(2.15)
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Y] ° Y 4 o o
dyonu v, swiliidanszumasu g,v, lao g, dlusmiuneudnuauan

U593 (Body Transconductance)

g =—= (2.20)

Y
8 B, 7 ="Ne, (2.21)
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G o—i———-——o + : B
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Ve g " Vs |
S

4 o a o ad ] " "
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=] o d o @ ' o
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Do B (231)
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awnsoagdldimuusiaes LEVEL 3 WuuvyiesiifinnuazBuamniiga tazez1diom

a a o { " ' a L o
nazdszinsnmvesdiignniiqadosuiu Tavsmsiiine faeqildluTusunsy PSpice

T T3 luansei 2.1

4 1 =Y o o = .
MINN 2.1 Amsiieesvesuuiaeswemaildlulysunsy PSpice

Symbol SPICE LEVEL Default Typical Units
keyword Parameter value value
o VTO 1-3 Zero-bias threshold voltage 1.0 1.0 v
K’ KP 1-3 Transconductance parameter 2x10° 3x10° A%
% GAMMA 1-3 | Body-effect parameter 0.0 0.35 v
2¢, PHI 1-3 | Surface inversion potential 0.6 0.65 v
A LAMDA 1-2 | Channel-length modulation 0.0 0.02 V!
E, TOX [-3 | Thin oxide thickness 1x 10’ 1x 107 m
N, NSUB 1-3 | Substrate doping 0.0 1x10" em’
Ny NSS I-3 | Surface state density 0.0 1x10" cm’?
N, NFS 2-3 | Surface fast state density 0.0 Ix10" cm”
Ny NEFF 2 Total channel charge coefficient 1 5 -
X, XJ 2-3 | Metallurgical junction depth 0.0 1x10° m
X, LD 1-3 | Lateral diffusion 0.0 0.8x10° m
Tos TPG 1-3 Type of gate material 1 1 E
U, uo 1-3 | Surface mobility 600 700 | em'/(v.s)
U UCRIT 2 Critical electric field for mobility 1x10" 1x10" V/em
i UEXP 2 Exponential coefficient for mobility 0.0 0.1 )
U UTRA 2 Transverse field coefficient 0.0 0.5 -
Ve VMAX 2-3 Maximum drift velocity of carrier 0.0 5 x ]04 m/s
Ay XQcC 2-3 Coefficient of channel charge share 0.0 0.4 =
o DELTA 2-3 Width effect on threshold voltage 0.0 0.1 -
K KAPPA 3 Saturation field factor 0.2 1.0 -
n ETA 3 Static feedback on threshold voltage 0.0 1.0 -
0 THETA 3 Mobility modulation 0.0 0.05 -
a. AF 1-3 Flicker-noise exponent 1.0 1.2 -
k. KF 1-3 Flicker-noise coefficient 0.0 1x 107 -
I IS 1-3 Bulk junction saturation current 1x 10" 1x10™" A
J, IS 1-3 Bulk junction saturation current per 0.0 1% 102 A
square meter
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Symbol SPICE LEVEL Default Typical Units
keyword Parameter value value
. PB -3 Bulk junction potential 0.8 0.75 \%
[ cl -3 Zero-bias bulk capacitance per 0.0 2x10® F/m’
square meter
I/n MJ 1-3 Bulk junction grading coefTicient 0.5 0.5 &
C o CISwW 1-3 Zero-bias perimeter capacitance per 0.0 1x107 F/m
meter
M, MISW 1-3 Perimeter capacitance grading 0.33 0.33 -
coefficient
FC FC 1-3 Forward-bias depletion capacitance 0.5 0.5 “
coetticient
€ CGBO 1-3 Gate-bulk overlap capacitance per 0.0 2% 107° F/m
meter
Cino CGDO 1-3 Gate-drain overlap capacitance per 0.0 4x10" F/m
meter
Ciso CGSOo 1-3 Gate source overlap capacitance per 0.0 4x 10" F/m
meter
ry RD 1-3 Drain ohmic resistance 0.0 10.0 Q
re RS 1-3 Source ohmic resistance 0.0 10.0 Q
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Abstract

This paper proposes an intergrable multiphase sinusoidal oscillator using multiple outputs
operational transconductance amplifier and grounded capacitors is described. The propose multiphase
sinusoidal n output current equal-amplitude signals that are equally spaced in phase. The oscillation
frequency can be electronically tunable without affecting the condition of oscillation. The propose circuit
also enjoys having simple structure, low component count, low active and passive sensitivities, and very
suitable for IC implementation. The theoretical results are verified by PSPICE simulation. Simulation

result show that a multiphase sinusoidal oscillator can be generated the high frequency of sinusoidal.
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