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Parameter Extraction and Device Characteristics
of Submicron MOSFET’'S(1I)
~Characteristics of fabricated devices-
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Abstract

& o
(Yong-jin Seo, Eui-goo Chang)

In this paper, we have fabricated short channel MOSFETs with these parameters to verify the
validity of process parameters extraction by DTC method.
The experimental results of fabricated short channel devices according to the optimal process

parameters demonstrate good device
characteristics,
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such as good drain current-voltage

low body effects and threshold voltage of <% 1.0V, high punchthrough and
12V, low subthreshold swing(S.S) values of <

105mV/decade.
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Fig. 1 Process flow chart.
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Fig. 3 Drain current vs. drain voltage charact—
eristics of 50/0.8um devices.
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Azt

il
9

% pMOS 27 £H
ol p

ZRL _9,]6‘—1. Tko]&’.zo?oi A B
e BARER ACE ALY F7t: pon }j?}
o A Hgrg —6‘7}/\]?‘]“ A3s} =o) Ay

dodol IR ALReE G4

HHFANAAE] o Z7}5)7)

3371 Mg

2% 58 AWl 50/08m2 nMOS
PMOS&7te] ZH9 HolE At wa s|uHs
R AoE AF9 WHHE =y WYL Ty
A &A% Aotk nMOS pMOS 42z 2% 7

=1
=

=]
=



1B
(A IG( A)
N -cng
—15’03‘_(!) nMOS Device [ :ag::t :m:_ 1E-08
18 yD35v step 1.0000v
" N -\’\\ r
. . // ] c
T e
2
P .
/ 16 ]

A

>

B

—1E—Q3L

.0000 - 10.0
vG 1.000/div  { V)

(a) nMOS 4z}

I6
18( A) (A
T 1 1T T
(b) pMOS Device -
1E-0! oM ——t—ypineren —-1E-06
anart -3 .0000v
MD =S\ rop ~8.0000v _ |
O Steo -1.,0000V
IB L] 1
— -4 1 o
s Pl eLaue
“7div =3 /div
IG
il Qi;?iﬁilﬁv!iiu
vy l]’
1E-13 -1E-14
-10.00
-0000 vG 1.000/div (V)

(b) pMOS 2:2}

38 5 50/08m 22 =g HY Wsle m}
ACE A o 7|84 F 2 Aol A
54
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Table 1 Typical device characteristics.
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. nMOS Device i
Device Parameter %xperimemal SimulationJ [Expexp'il\fnct)axsltalD;winﬁaﬁon
Threshold Voltage (Vas=0V) [V] 109 12 -0.85 -0.7
Threshold Voltage (Ves=13V) [VI] 177 19 -1.15 -1.0
Field Threshold Voltage [V] 15 - -10 -
Punchthrough Voltage [V] 130 - -122 -
Breakdown Voltage [V] 130 - -122 -
Drain Saturation Current [A) 156x107 | 163%10% -65x10° |-7.1x10°
Peak Gate Voltage [V] 27 23 -212 -20
Substrate Current [A] -76%x10° |-20x10%| 26x10% | 80x107
Mobility [cm®/v-sec] 350 - 136 -
Body Factor [V 085 - 035 —
Transconductance [A/V] 66x10* | 526x10% -1.26x10* [-15%x10™*
Subthreshold Swing [mV/dec.] 105 15 80 11
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