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spec
 



Choose circuit
•Differential input, single output
• 1 stage <-> 2 stage?
•Gain > 999 => telescopic opamp?



NMOS characteristics
•W/L = 1
•Vgs = 0.6V; Vds: 0~1.8V
•Vds-id



PMOS characteristics
•W/L = 1
•Vsg = 0.6V; Vsd: 0~1.8V
• Id-Vsd





Current Source 
•Choose Iout = 5mA (because of satbility)
•Output swing: 0.2~1.2V
•Vsg = 0.6V; Vsd = 0.7V
• Iout = 4.76mA; W
•Power = 1.8*4.76 = 8.57mV





Current Source
•Choose I = 2mA
•Vsg = 0.6V, Vsd = 0.6V
• I = 2.08mA; W
•Power = 3.74mV





Current source
•  





Stage 2
• Iout = 4.76mA
•Vsg = 0.6V; Vsd = 0.7V
• Iout = 4.76mA; W





Stage 1
• I = 2.08/2 = 1.04mA
•Vgs = 0.6V; Vds = 0.6V
• Iout = 1.04mA; W





Stage 1
• I = 2.08/2 = 1.04mA
•Vsg = 0.5V; Vsd = 0.6V
• I = 1.04mA; W





Iref
• I = 4.35mA
•Vds = 1.2V
• I = 4.35mA; W; Vgs



Vbias, I



Frequency compensation
•  



Gain
•  



result
•Gain = 60.1dB
•Power = 11.98mV


