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DC FET Solutions (1)
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Remember:
R, Ro<blhey  kh=mCo

NFET Parameters:

\ k! = 50uA/V?,
] W = 400um,
L =10um,
Jj\_)?m Vi = 2V.
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DC FET Solutions (2)

Starting Point

k"
= Whn _ 1mA/V?
L
Io=0
Is = Ig
Thévenin Gate Circuit
R>
Ve = Vpp =5V
“ R1 + Ry

R = Rq || Rp = 750kS2
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DC FET Solutions (3)

Need to Solve for Vg

Vo =Vgs + IsRs = Vgs + IpRg

Saturation
W (Vs — Vir)?
I'p = punCox 7 (Ves 5 r) = K (Vgg — V)2
Combine
Vo =Vas + K (Vgs — Vr)? Rg
Quadratic

Vo = Vas + K (Vés — 2VasVr + Vi) Rs
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DC FET Solutions (4)

Va=Vaost+ K (chs —2VasVr + V%) Rg
Group Like Powers of Vg

Vo = Vag + KV2sRs — 2K VgV Rg + KViARg
KVAsRs + Vg — 2KVagVirRg + KVARg — Vg = 0
KV&gRs + (1 — 2KVrRg) Vas + (KVFRs — Vi) =0
aVas + bVgg+c =0

a = kRg b= (1—2KVrRg) ¢ = KVARg — Vg
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DC FET Solutions (5)

aVas+bVog+c=0
a = kRg b= (1—2KVrRg) ¢ = KVARg — Vg
Compute the Numbers and Check the Units

a=27Vv"1 b= —9.8 Unitless c= 5.8V
Solve the Quadratic Equation

—b + \/b2 — 4ac
2a

Vas = — [0.744,2.886]V
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DC FET Solutions (6)

Finish the Calculations

Ip =K (Vgg — Vip)? = 785uA

Vp=Vpp—IpRp =16.3V
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