EE 304
MOSFET Characteristics
Graded Srice Assignment — 25 points

OV R XpPRCTRd TO JO 2 v ollowing analysis and simulaTion problem alon<, &ining ouTside

Y rected to do the folowing anal J simulation problem ol Obtaining cutsid
aSSistanC@ £rom other than the instructor wil be considered o breach of academic integrity as
well as the ECE Student Code of Conduct,

I Consider an NMOS transistor with V, = 7V, k,' =100 u/\/\/z, W =10 [T and

[ =lpm (5pts)

(o) Carefully hand plot Ip versus Vs £rom OV to 5V, for Vs ranging £rom OV to 3V in steps of
SV increments, Yor each valuz of Vs above V., give the valug of Vie.,: and b at Vpss,r. Show
all your Calculations w\(} maKe sure your plot s neqt c\n(} aCCurate,

(b) Use SPICE +o verify your curves plotted in part () by doing primary and parametric DC
sweeps, For the NMOS +ransistor use the MpreqklV part €rom the Breakout Library and edit
the SPICE model to conform to the NMOS specifications given above. The SPICE parameters
Cor V. and K, are given in Table 4.7 of your text, The SPICE parameters for W and | are,
cleverly, W and | . To edit the SPICE model, first ief+ click on the MOSFET +o highlight the part,
right ClicK 1o 0pen o m2nU and then €t ciick on “Edit PSeice Model” to open the PSrice Model
Editor. In the editing window insert appropriate values as PARAME TER =yalue with spaces between
entries, /\Iso, in The schematic be sure to connegt the (;o()y terminal To the source termingl.
/\mo*rojre and sUbmit your Iy versus Vps curves found using SPICE as well as the ¢ircuit you used
to obtain The curyes,

o) Redo part (b) but include the effect of channcl Ikngth modulation. In addition to the
specifications given above, assume Vi = 50V or A= 02 V™. The SPICE parameter for A is
L/\/\/\BD/\, Annotate and submit your Ip yersus Vs curves obtained using SPICE.

2, Repeat parts (o) and (b) €or o PMOS transistor (you don™t have o repeat (¢)) In this case,
assume V, = =7V, k' =100 u/\/\/z, W =10 pm, and [ =1 pm Aiso, slot Iy varsus Vs £rom OV +o —
5V, for Vs ranging £rom OV o =3V in steps of =5V increments, For the PMOS +ransistor
use the MbreakP part £rom the Breakout Library ond edit the SPICE model o conform to the
PMOS specifications given above. Note that the same SPICE parameter symbol is used for k!
and K . (10pts)



