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v nMOS & pMOS small-signal parameter extraction
=g, r, calculation

v' Amplifier design
=>» Satisfy gain, output swing, power consumption
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Pspice Simulation

In class homepage,

Lecture Notes

-Simulation-
PSpice 9.1 Student Version
PSpice Basic Manual

MOSFET Librarvy

Download!
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| | mosfetind

|| mosfetlib

maosfet

<MOSFET library>
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Small-Signal Parameter Extraction
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<nMOS schematic> <pMOS schematic>
v V=2V v Vg=1.25V
v" Plot Iy vs V¢ v" Plot Iyvs Vi
. dlp . dlp
> 4: caIcuIatlon(aVGS) 2, calculatlon(aVDS)
=>»Maximum g,_>3mS =>r >185kQ2

12 YONSEI 4 page / 10 page Inwmm
> ¢ UNIVERSITY CS




Ip Vs Vs

| Tr
ol | Simulation Dulput Variabl ~Funclions or Magros——————————
| i i f I | 1 |‘ IAna\og Operators and Functions LI
| : | N ! ! 1t | I | | [ - - o [
¥ analog I~
sk | Trace b e i !
- } | I } ! | I } | ! | 1 ! | I ! 2 ! 4 ¥ I™ Digital N
{ . . . | | | . I . : : e : . | Lo . | | d . H | | :%é} W Volkages /
I : L Raat] b _ _ - Traces | ||m P s e
R | Leiiile! | EHEEE ] Leiiiled peiiid | EEREE N ] I .« RN SR ] Leiiidid 1BIM) ARCTANL)
D | | | EERRARRE] | : [ERR: Lliiziliz | y: it |1y 1BiM2) I Nese [v7Hz) ATAN()
e =>» D(‘your wave’)| [ T ety
| | | | | 1 | :B u;} ™ Subeircuit Nodes B?]SU
"1 | T I | I T 1DM3) DE(]
1T I TN EERER | Div5] ENVMAK] . |
1G[M1] ENVMIN(.]
1G[M2] ExP[]
1G[M3) G(]
SIS IR R EEEIRER HI NN NSIRSE SRR NEEEEERINEEEY - aliiEE NI RN S RN ENIES SR ERNEEEEERIEENEE. 3 EEESAEEERAEN 1G[MS5) MG ]
15(M1] LOG[ )
:g mg% 90 variables listed 'I;ID[]m m
| 1S[MS5] - M ) -
....... Full List

Trace Expression: ||

ON S EI 5 page / 10 page Imovative Research Group
NIVERSITY




Cursor Usage
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Amplifier
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V;a:erm Yalue / Output SWIng > 0.9 Vpp

[REFDES = [v7 v Galn(lAvl = )>40dB

-~

Vout
Vin

* TEMPLATE=\V"@REFDES X+ %- ?DCIDC @DC| PACIAL @&

i VOFF=0

VOFF=0

s VAMPL=2.5m v' Power consumption < 35mW
v |nc|udeNgn-changeamemmbutesFREQ=1k ak. VDD % (Current Summation)

[+ Inchude Spstem-defined Athibutes Cancel

o | dB = 20*log(|4,|)
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Output Swing

v DC sweep(Vin VS Vout)
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Transient Simulation

v /v, >40dB
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Grading Policy

© Small-signal analysis[20], Single-ended amplifier[50], Report[30]

@ For gain of amplifier, design with larger gain will get more points. Grade
policy is followed in table.

Grade A (6 person ) 10 points
Grade B ( 6 person ) 8 points
Grade C ( 6 person ) 6 points
Grade D (6 person ) 4 points
Grade E (6 person ) 2 points

@ Deadline: 10:00 AM, 23 Dec. 2015 @ B629(Hardcopy)
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