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NFET symbol and cross section
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NFET formulae (1/2)

Ips =Ip — IR

Va—Vro—Vs(p)
IF(R) — ISZTLQ 1 —I_ (& 2nUr

Ir >> Ip: in saturation, else: triode region/linear region.
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NFET formulae (2/2)

Ir << Ig (Vg < Vg + nVg): weak inversion/subthreshold

VG —VTO —TLVS
nUp

simplifies to: Ip = Ige

I >>Ig (Vg > Vg + nVg): strong inversion/above threshold

Va—Vro—nVe(py\ 2
simplifies to: IF(R) — Izlg ( = Tr?UTn Sw})
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NFET Early effect
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Briefly Mentioned: Gate Leakeage/Direct
Tunneling

toxr < 2—3nmM
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Capacitor symbol and cross section
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Capacitor formulae
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Resistor layout
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Resistor formulae

V=RI
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Current Mirror Schematics
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Current Mirror formulae

Iout = I;;, (if both transistors are in saturation, and have the same
W /L ratio, and neglecting the Early effect)
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Differential Pair Schematics
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Differential Pair Formulae
—Vro—Ve / V1 Vo
Ib = Il —+ 12 = Ise nUr <€nUT -+ enUT>

Vi—-Vo
I—l — Iy — e nUp
I, — I,—1I1
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Transconductance Amplifier Schematics
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Transconductance Amplifier Formulae
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Resistive Net Formulae
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Diffuser Net Formulae

| R A
Ry, 7 §225y2 Ry,
=V
V* = —eUT
1 Va—V1o
& — g* — ISe nUp

Attention: transistors must be in subthreshold for this to be appli-
cablel
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Winner Take All Principle
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winner Take All Basic Circuit
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Smooth Cooperative Winner Take All
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Hysteretic Winner Take All
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Local Winner Take AIll Principle
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