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Transistor Sizing

+ Channel Resistance (from Chapter 3) | .

"ON" resistance of transistors Rp
- Rn = 1/(u,Cox (W/L) (Vzs-Vin) )

- Rp = 1/(u,Cox (W/L) (Vsg-IVipl) )

+ Cox = ¢, /1, [F/cm?], process constant ; — Vg
Vi VDD-|V,|

* Channel Resistance Analysis

- R < 1/W (increasing W decreases R & increases Current)
- R varies with Gate Voltage, see plot above
- If Wn = Wp, thenRn < Rp
* since W, > W,
» assuming Vtn ~ |Vip|
- to match resistance, Rn = Rp
mm  adjust Wn/Wp to balance for p, >
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Transistor Sizing

+ Channel Resistances
- Rn=1/(n,Cox (W/L) (Vg-Vin) )
- Rp = 1/(,Cox (W/L) (Ve-IVtpl))
- Rn/Rp = w,/u,
- if Vin= |[Vip[, (W/L), = (W/L),

* Matching Channel Resistance
- there are performance advantage to setting Rn = Rp
+ discussed in Chapter 7
- foset Rn=Rp
* define mobility ratio, r = u,/u,
« (W/L), = r (W/L),

- pMOS must be larger than nMOS for same resistance/current

* Negative Impact
& - = CGp = r Cg, larger gate = higher capacitance
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» See class notes we explained In class for
sizing
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Transistor Matching and Scaling

* Channel Resistance Matching
- increase Wp so that Rn = Rp
- pMOS larger than nMOS
- pMOS current drive = nMOS

current drive st IIV'“ = .
+ Scaling ratio, S = |
- scaling W to increase current capabllmes i
e
- typically in unit steps, 1x, 2x, 4x, etc. o
- generally L kept at *z;;:;.f T
minimum value '”“ . I # T
0 X W 2W
W s
R 1X 2X 4x
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