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m1,2 g = UGBf 
2.5m = 12-10 × 2 ×  × 106 × = 200m1,2 g 

> 2.5m m1,2g 

12= m1,2gmg

gm

 

 
S.R = Im5 / Cl 
ID5 = S.R × Cl = 400µA ID5 > 400 µA 

=2mAD5I

1mA = / 2 D5I = D1,2I 

gm1,2 =  2ß ID1,2 ß = 0.072 
ß = µp Cox (w/l)1,2 

µp Cox = 50 µA/V µn Cox =150 µA/V2 
(w/l)1,2= 0.072/50µ = 1400 

0.65 = gsV

Vth = 4mV 
ID1 = 1/2 µp Cox (w/l)1,2(Vgs1-Vth)2 Vgs1 = 0.5V 

eff 4aV   eff4V DD V

eff2aV + eff12V

 (w/l)

gsV

cut offlinear 

w/l) 

:

> 0.7 eff2aV -eff12V -eff 4a V   eff4V  DDV 

> 1.1 eff2a+Veff12 + Veff 4a + V  eff4V

Value Parameter 

 Gain 

 u 

 S.R 

 Vcmi 
 Vcmo 

Peak to peak output 
swing 

 CL 

 Vdd 
 PM > 60 º 
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= 0.12 eff4aV = eff4V0.1 = eff2a= V eff12V

2
effV×  µ×  / ½ D= I (w/l) 

= 2770 3a,4a(w/l) = 3,4(w/l)= 1333 1a,2a(w/l) = 1a,2a(w/l)

hspice 

(w/l) 

g

OP

    
A 577.625m Vbias1 1.1153 
C 116.9835m Vbias2 575.1774m 
C 116.9835m Vbias3 526.6023m 
D 1.3178 V+ 0 
E 1.3178 V- 0 
F 835.5535m Vdd 1.8 

transient

cmoV

  

.

 

ac

ac

Value Parameter 
(w/l)=1100 m5 
(w/l)=1400 m1, m2 
(w/l)=2700 m3, m4, m3a, m4a 
(w/l)=900 m1a,m2a 
(w/l)=1000 m11,m12 
(w/l)=50 mp1 
(w/l)=70 mp2 
(w/l)=38 mp3,mn2,mn3 

Vds ID  
-1.2224 -2.2809m M5 

-460.6420m -1.1404m M1 
-460.6420m -1.1404m M2 
-482.2232m -644.2314u M3 
-482.2232m -644.2314u M4 
-482.2232m -644.2314u M3a 
-482.2233m -644.2314u M4a 
718.5700m 644.2322u M1a 
718.5700m 644.23222u M2a 
116.9835m 1.7847m M11 
-684.7478m 1.7847m0-100u M12 
-684.7478m -100u Mp1 

-1.2248 -142.6037u Mp2 
-1.2734 -77.7492u Mp3 

575.1774m 142.6038u Mn2 
526.6023m 77.7492u Mn3 
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ac

 

 

 

220Mhz =u f

 

PM = 135

.OP

**** voltage sources 

element 0:vdd 0:v+ 0:v- 

 volts 1.8000 0. 0. 

 current-3.8897m 0. 0. 

 power 7.0015m 0. 0. 

total voltage source power dissipation=7.0015m 
watts 

***** current sources 

element 0:ibias 

 volts 1.1153 

 current 100.0000u 

 power-111.5252u 

total current source power dissipation = -111.5252u 
watts 

THD

THD.fourtransient

Hspice

.noise

ac
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the results of the sqrt of integral (v 2 / freq  

using more points from fstart to fstop 

results in more accurate total noise values  

total output noise voltage = 6.6229m volts 

total equivalent input noise = 13.6995u 
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