Single Stage opamp design flow 

Calculate total charge to be delivered Qtotal=Cin*Vin+Cin*Vin/Cfb*Cl
Calculate number of time constants tau required to settle error=e^(-t/tau)
1/tau=cin/cfb*gmin/(cl+cin*cfb/cin+cfb)

Divide available time into slew and settle time (50/50 is a good start)
Calculate Itail, gmin.

Check ratio gm/Itail to be between 5 and 10 and readjust slew/settle time


Increase slew time if ratio is small, increase settle if ratio is large

Calculate W/Lin
Calculate von for fold and mirror devices from swing requirements

Calculate W/Lmir and W/Lfold
Calculate von for tail device from input swing requrement

Calculate W/Ltail

Design is done, now do checks

Noise: did we meet spec?
Phase margin: calculate bandwidth fugbw=1/(2*pi*tau)

Calculate parasitic cap at fold node, p3=gmcasc/(2*pi*C)

Calculate parasitic cap at mirror node, p2=gmmir/(2*pi*C)

Phase margin PM=90- arctan(fugbw/p2) – arctan(fugbw/p3) 
Is it greater than 60 degrees?

For parasitic caps, use Ca’=400aF/um^2, Cp’=400aF/um, Cox=1.2fF/um^2 and ignore Cdg. Remember that L=0.5um and minimum drain/source length is 1um

Cgs=2/3*Cox’*W*L

Cdb=Csb=Ca’*W*1um+2*Cp’*(W+1um)

This is generally where we stop.

Just in case you want to know:

If Noise is too high and we have plenty of phase margin, increase gmin to 10*Itail

If noise is still too high by N, increase all W/L and all currents by N^2 to meet noise spec, increase CL by N^2 to keep bandwidth ok

If PM is too small, increase gmcasc to 10*Itail by increasing W/L casc. 
