Kennliniensimulation
n — Kanal

p - Kanal
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Aufgabenstellung:

Simulation der Ausgangs — und Steuerkennlinien jeweils eines n — und p — Kanal
Transistors.

Berechnung der Verstarkung £.
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n — Kanal:

Schaltung:
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Ausgangskennlinie:

Simulationseinstellungen:

Simulation Settings - NM0OS

General Analysis Ilnclude Filesl Librariesl Stirnuluiz | Elptiu:unsl Diata Collection | Probe Windu:uwl

Analysis type:

Optiong:

Frimary Sweep
[w]Secondary Sweep
[IMonte Carlofwforst Case
[Parametric Sweep

[T emperature [Sweep)
[]5ave Biaz Point

[]Load Biaz Paoint

— Sweep varablz

" Model parameter

* Woltage souice M ame: |V2
" Cument source Mol ype: I—Ll
" Global parameter

[ adel name: I

- Temperature Farameter name:

~ Sweep type
% Linear Start value; ID—
" Logarithmic Im, End walue: |1'3—
Inerement: ||:|-|—
 Walue ligt I

x|

Simulation Settings - NMOS

General Analysis |Incluu:|e Filesl Librariesl Stimulug I Elptiu:unsl [rata Collection I Probe Windu:uwl

Analysis pe:

[

IDE Sweep

Optionz:

[ Primary Sweep
Secondary Sweep

[ Monte Carlo wforst Case
[ |Parametric Sweep

[ ] Temperature [Sweep)
15 ave Biaz Point

[ ]Load Bias Paoint

— Sweep varniahle

% Voltage source Mame: IW
" Cument source
~ [adel type; I 'I
" Global parameter
" Model parameter ol riziie: I

Earameter name: I

" Temperature

— Sweep type
o Start value: IEI
" Logarithmic IDecade 'I End value: E
Increment; |2
= Walue ligt I

x|

Hilfe:

(] I Abbrechen

[JEemehmern

] I Abbrechen

Dbernehmen Hilfe:
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Simulation:
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Steuerkennlinie:

Simulationseinstellungen:

Simulation Settings - NM0OS

General Analysis Ilnclude Filesl Librariesl Stimuluiz | Elptiu:unsl [rata Collection | Frobe Windu:uwl

Analysis type:

[w]S econdary Sweep
[IMonte Carlo™orst Casze
[Parametric Sweep
[]Temperature [Sweep)
[]5ave Biaz Point

[|Load Biaz Point

x|

— Sweep variable Ainalysis type:
¥ ‘oltage sounce Mame: IW IDE Sweep j
" Cument source .
~ i odel ype; I "I Options:
" Global parameter = 3
: I nimary Swes
" Model parameter HAGHE! armE: -,-____ o _.
Secondary Sweep
" Temperature Earameter name: I [ |Monte Carlo'arst Case

[ |Parametric Sweep

[ ] Temperature [Sweep)
15 ave Biaz Point
[ ]Load Bias Paoint

~ Sweep type
* Linear Statvae [0
" Logarithmic m Erdvaue [0
Increment: Im—
 Walue ligt I

Simulation Settings - NMOS

General Analysis |Incluu:|e Filesl Librariesl Stimulug I Elptiu:unsl [rata Collection I Probe Windu:uwl

— Sweep varniahle

% Voltage source Mame: I‘v’2
" Cument source
~ [adel type; I 'I
" Global parameter
" Model parameter ol riziie: I

Earameter name: I

" Temperature

— Sweep type
o Start value: IEI
" Logarithmic IDecade 'I End value: 1
Increment; |2
= Walue ligt I

x|

Ok I Abbrechen

[DEerm

ehmen Hilfe

] I Abbrechen

Dbernehmen Hilfe:
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Simulation:
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p — Kanal:

Schaltung:
0
- V4
OVdc
M2
| —
>
L[ V3
21 PMOSl '—
T W =1L
0Vdc | L=1U
0
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Ausgangskennlinie

Simulationseinstellungen:

Simulation Settings - pmos

General Analysis |Incluu:|e Filesl Librariesl Stimuluig | Elptiu:unsl [rata Collection | Frobe Windu:uwl

Analysis type:

Dptiong:

Primary Sweep

[w]5 econdary Sweep
[kante Carlofworst Case
[(IPararnetric Sweep

1T emperature [Swesp)
[]5Save Biaz FPoint

[ |Load Bias Paint

— Sweep vanable

f* Yoltage souice M ame: W
" Cument source
- f el e
" Global parameter
odel name;

" Model parameter

" Temperature Barameter narme;

1

~ Sweep typs
% Linear Start walue: ID—
= Logarithmic I@ End value: Im—
Inerement: ID-I—
= Walue ligh |

X

Simulation Settings - pmos

General Analysis |Include Filesl Librariesl Stimulus I I:Iptiu:unsl [ata Collection | Frobe Windu:uwl

Analysis type:
I OC Sweep j

Options:

[ Primary Sweep

1=Tn]
izt Caze
[ 1Parametic Sweep

[ 1Temperature [Sweep)
[15ave Biaz Point

[|Load Bias Paoint

— Sweep vanable

{* “altage source Hame: I‘«-"3
" Cument source
- flodel tupe: I 'l
" Global parameter
" Model parameter itleidaf ez I

Paraneter name; I

" Temperature

~ Sweep ype
% Linear Start value: ID—
= Lagarithric m End value: |1U—
Inerement: |2—
= Walue ligt I

X

(] I Abbrechen

[Eemetmer

Hilfe:

Ubernehrmen Hilfe:

QK I Abbrechen
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Simulation:
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Steuerkennlinie:

Simulationseinstellungen:

Simulation Settings - pmos

Gepneral  Analysis Ilnclude Filesl Librariesl Stimuluz | Elptiu:unsl D ata Collection | Frobe Windu:uwl

Analysis type:

Dptiong:

Frimary Sweep

[w]5 econdary Sweep
[IMonte Carlo™orst Casze
[Parametric Sweep

— Sweep variable

* Yoltage souice M arne: W3
" Curent source
~ A mdel type;
" Global parameter
Fmdel name:

" Model parameter

" Temperature Earameter name:

1

X

Simulation Settings - pmos

General Analysis Ilnclude Filesl Librariesl Stimuluz I Dptiu:unsl [ata Collection I Frobe Windu:uwl

Analysis type:
I DC Sweep

[

Optiong:

[ Primary Sweep
Secondary Sweep
[tonte Carlo/wiorst Caze
[“1Parametnic Sweep

— Sweep vanable

* Voltage source Marme: W
" Curent source

- Madel type;
" Global parameter

" Model parameter e rams:

i Temperature Farameter, nanme:

1

x|

[T emperature [Sweep] [~ Sweep type [T emperature [Sweep) - Sweep type
gfavdegmsgu.m: o Start value:; IEI SEEV,:BE-IES Eo_mtt 9 Ly Start walue: IEI
oad Biaz Poin nad Biaz Poin
End value: I-'l 0 End walue: I-'l il
" Logarithmic IDecade ""I - " Logarithmic IDecade "I
Increment: I 0.1 Increment: |-2
 Walue list I © Walue list I
Q. I Abbrechen [Eemetmen Hilfe Ok, I Abbrechen Ubermehrmen Hilfe
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Simulation:

0A - —
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Berechnung von § und Uy,

IDS = % ) (UTH - UGS )2

U. = UGS1 _\/UGsz
Th

1— IDS1

Umgeformt: loss

2'|Dsz

B ) (UGS2 _UTh)2

n - Kanal:

Mathematica 5.2:
ugsl = 8;

ugs2 = 6;

idsl = 0.00365;

ids2 = 0.00190;

{0.818927}
b= {(2%ids2) / (ugs2 - uth)?}
{{0.000141561}}

Ergebnis:
U;, =0,818927V

A A

p - Kanal:

Mathematica 5.2:
ugsl = 10;

ugs2 = 8;

idsl = 0.00178;

ids2 = 0.00109;

{0.803158}
b= {(2+ids2) / (ugs2 - uth)?}
{{0.0000420894}}

Ergebnis:
U;,, =0,803158V

B= 0,0000420894% = 42,0894[1%
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