Solid-State Electronics Laboratory_TCAD simulation105060012 張育菘
Atlas MOSFET case
#Specifications: 
1. Channel length = 0.18 μm. 
2. Gate oxide thickness = 3 nm. 
3. Adequate threshold voltage = 0.5 ± 0.2 V. 

#Output: 
1. Generate the device mesh for N-MOSFETs and P-MOSFETs. 
· NMOS
[image: ]
· PMOS
[image: ]

2. Plot Id-Vg at Vds= 1V for N-MOSFETs and P-MOSFETs. 
· NMOS
[image: ]
· PMOS
[image: ]










3. Plot Id-Vd at Vgs= 0.6, 0.8, 1V for N-MOSFETs and P-MOSFETs.
· NMOS
[image: ]
· PMOS
[image: ]
4. Shows the threshold voltage and subthreshold swing of your devices at Vds= 1V 
· NMOS
[image: ]
· PMOS
[image: ]
5. Upload all .in file. 

Athena Inverter case
#Specifications: 
1. Channel length = 0.18 μm. 
2. STI isolation. 

#Output: 
1. Upload Inverter .in file. 
2. Generate the device for Inverter.
[image: ]
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Deck

# NHOS Case
go atlas

#
set Lg=0.1 # length of Gate

set Lsd=0.1 # length of source and drain
set Ldd=0.04

set Tpoly=-0.2

set Tox=-0.003 # thickness of oxide

set Nwell=2e+17

set lvt=2e+18 § for Gate

set N1dd=6e+18

set Nsd=7e+19 # N doping of source and drain

#define HMesh
mesh space.mult=1.0
.mesh 1oc=0.0 spac=

.10

Variables history x

~CINsd  7e+19 (#12.4
r vd 1 (#67
~Qvg 2 (#68
-~ vt 0428574477516701 (# 91

subvt 0.0842492280408115 (# 92

vd123 2 (#95
~Qval 1 (#96
~DOvg2 o8 (#97
~Qvgs 06 (# 98

Outputs x
lter: [+str, * log ~| Default Filter
B ovstr N

x
x.mesh loc=§"Lsd" spac=0.06 B o2str
x.mesh loc=§"Lsd"+§"Ldd" spac=0.02 B o3str
x.mesh loc=§"Lsd"+§"Ldd"+(§"Lg"*0.5) spac=0.02 B oastr
x.mesh loc=§"Lsd"+§"Ldd"+(§"Lg"*0.5) spac=0.02 B o5.str
x.mesh loc=§"Lsd"+§"Ldd"+§"Lg" spac=0.02 | | & os.str
B o7.str
B osstr
source 0.000e+00 -3.096€-06 -5.461e-22 -3.096e-06 -3.096e-06 B oostr
drain 2.000e+00 3.096e-06 -6.744e-18 3.096e-06 3.096e-06 B 10str
gate 6.000e-01 -0.000e+00 -0.000e+00 -0.000e+00 0.000e+00 R
base 0.000e+00 -7.517e-20 -1.494e-12 -1.494e-12 -1.494e-12 Resource usage
Total 2.204e-16
Time for bias point: 0.00 sec. 90.5 1B 30.7 KB/a
Total time: 2.34 min.
ATLAS> log off
ATLAS> SAVE outfile=NHOS_IDVD_Vg0.6.str
HASTER format file written to NHOS_IDVD_Vg0.6.str at Mon Apr 20 17:19:08 2020
ATLAS> OUTPUT COIN.BAND VAL.BAND
ATLAS> SAVE outfile=NHOS_IDVD_VgO.6_Band.str
MASTER format file written to NMOS_IDVD_VgO.6_Band.str at Mon Apr 20 17:19:10 2020
ATLAS>
ATLAS- :I 90.5 1B 0 bytes/s 0 bytes/s
Memory 10 read 10 write
Output W Scroll to bottom  Clear
Line: 89 Colum [ Finished executing line 137 - atlas Size of generated files : 1.8 MB Free space : 2556.9 GB DeckBuild 5.0.10R Copyright ® 1984 - 2020 silvaco
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# PHOS Case
go atlas

#
set Lg=0.1 # length of Gate

set Ldd=0.04

set Tpoly=-0.2

set Tox=-0.003 # thickness of oxide
set Pwell=2e+17

set Pvt=2e+ls # for Gate

set Pldd=6e+18

#define HMesh

mesh space.mult=1.0
.mesh 1oc=0.0 spac=
.mesh loc=§"Lsd" spac=0.06

.mesh loc=§"Lsd"+§"Ldd" spac=0.02
.mesh loc=§"Lsd"+§"Ldd"+(§"Lg"*0.5)
.mesh loc=§"Lsd"+§"Ldd"+(§"Lg"*0.5)

.10

-2.000e+00 7.922e-18
gate -6.000e-01 -0.000e+00
base 0.000e+00 1.492e-12

Tine for bias point: 0.00 sec.
Total time: 2.77 min.

ATLAS> log off

ATLAS> OUTPUT CON.BAND VAL.BAND

ATLAS>
ATLAS>
ATLAS>
ATLAS>

set Lsd=0.1 # length of source and drain

set Psd=7e+19 # P doping of source and drain

.mesh loc=§"Lsd"+§"Ldd"+§"Lg" spac=0.02

-6.591e-07
-0.000e+00 0.000e+00

ATLAS> SAVE outfile=PMOS_IDVD_Vg-0.6.str

ATLAS> SAVE outfile=PHOS_IDVD_Vg-0.6_Band.str

-6.591e-07

1.492e-12  1.492e-12
4.910e-17

MASTER format file written to PMOS_IDVD_Vg-0.6.str at Mon Apr 20 17:19:48 2020

MASTER format file written to PMOS_IDVD_Vg-0.6_Band.str at Mon Apr 20 17:19:50 2020

Variables history
7e+19 (#12

Outputs

-1 (#67
-2 (#68
0.460035513589737 (# 94
subvt 0.0843479187143794 (# 9%
vd123 -2 (#98
~Qvgl 1 (#99
~Qvg2 -08 (#10
~Qvgs 06 (#10

x

B o2str
03str
04.str
05.str
06.5tr
07.str
08.str
09.str
10.str
1lstr

B
3

Resource usage

iter: [+str, *log ~] Default Fitte

x
-

90.6 1B 24.0 KB/
:I 90.5 1B 0 bytes/s 0 bytes/s
Memory 10 read 10 write

Output W Scroll to bottom  Clear

Line: 95 Column: 2

[ Finished executing line 145 - atlas

Size of generated files : 3.1 MB

Free space : 2556.9 GB

DeckBuild 5.0.10R Copyright ® 1984 - 2020 silvaco
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