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Design the Transconductance operational amplifier (OTA) shown below to 

satisfy the following design parameters. 

· Assume ±2.5-V power supplies are used 

· 0.5µm, 5V Technology (Spice model parameters are given below)
1. Low frequency gain Vo/Vi ≥ 60 V/V (without CL)

2. Adjust the value of CL to achieve a phase margin of 60o
3. Calculate the upper 3dB frequency fh.
4. Calculate the slew rate SR.
5. Find the unity-gain frequency 
6. Calculate the input common mode rang CMR & the maximum output voltage swing.

7.  Find the OTA power dissipation. 
- Verify the computed results of the designed OTA with the results obtained form the related PSPICE program. 
(Use transient and ac analysis to verify your hand calculation)
Design the Layout of your OTA using Magic tool.
.MODEL CMOSN NMOS LEVEL=3 PHI=0.700000 TOX=9.6000E-09 XJ=0.200000U TPG=1

+ VTO=0.6716 DELTA=5.5330E-01 LD=5.5240E-08 KP=1.8064E-04 

+ UO=502.2 THETA=1.7940E-01 RSH=2.3460E+01 GAMMA=0.5565 

+ NSUB=1.2070E+17 NFS=5.9090E+11 VMAX=2.3830E+05 ETA=2.0630E-02 

+ KAPPA=1.6120E-01 CGDO=9.0000E-11 CGSO=9.0000E-11 

+ CGBO=3.8586E-10 CJ=5.83E-04 MJ=0.759 CJSW=2.00E-11 

+ MJSW=0.713 PB=0.99

.MODEL CMOSP PMOS LEVEL=3 PHI=0.700000 TOX=9.6000E-09 XJ=0.200000U TPG=-1

+ VTO=-0.9368 DELTA=4.0970E-01 LD=4.8060E-08 KP=4.4495E-05 

+ UO=123.7 THETA=2.3430E-02 RSH=2.5180E-01 GAMMA=1.0092 

+ NSUB=3.9700E+17 NFS=6.4990E+11 VMAX=1.3980E+05 ETA=2.1610E-02 

+ KAPPA=9.2290E+00 CGDO=9.0000E-11 CGSO=9.0000E-11 

+ CGBO=3.5270E-10 CJ=9.36E-04 MJ=0.488 CJSW=2.48E-10 

+ MJSW=0.184 PB=0.88
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