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Problem 18.1 (Simulation)

*** Top Level Netlist ***

Cl1 0 VOUT 100f

M1 1 VINO O CMOSNB L=3u W=3u

M2 VOUT VIN 1 0 CMOSNB L=2u W=10u
M3 12 VOUT 1 0 CMOSNB L=6u W=7u

M4 VOUT VIN 11 12 CMOSPB L=2u W=25u
M5 11 VIN 12 12 CMOSPB L=2u W=5u

M6 0 VOUT 11 12 CMOSPB L=3u W=3u
VDD 120 DCS5SACO00

VIN VINO DCOACO0O0

***%* Spice models and macro models *****
.MODEL CMOSNB NMOS LEVEL=4
.MODEL CMOSPB PMOS LEVEL=4

***%* End of spice models and macro models *****
.OPTION ABSTOL=1u RELTOL=0.01 VNTOL=5mv
.DC VIN 05 0.01

.end

The SPICE simulation is shown below:
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Problem 18.3 (Simulation)

*** Top Level Netlist ***

C2 201.2p

M1 1200CMOSNB L=3u W=3u

M2 VOUT 2 1 0 CMOSNB L=2u W=10u
M3 12 VOUT 1 0 CMOSNB L=6u W=7u
M4 VOUT 2 11 12 CMOSPB L=2u W=10u
MS 11212 12 CMOSPB L=3u W=3u

M6 0VOUT 11 12 CMOSPB L=11u W=12u
R1 2 VOUT 100k

VDD 120 DCS5SACO00

***%* Spice models and macro models *****
.MODEL CMOSNB NMOS LEVEL=4
.MODEL CMOSPB PMOS LEVEL=4

***** End of spice models and macro models *****
.OPTION ABSTOL=1u RELTOL=0.01 VNTOL=5mv
.tran 1n 1000n O 1n uic

.end

The SPICE simulation is shown Ibelow:
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.subckt invtOl.sub 4 1

Ml 1400 CMOSNB L=2u W=3u
M2 1433 CMOSPB L=2uW=3u
VDD 30 DCS5ACO00

.ends invt01.sub

.subckt invt02.sub 4 1

MIl 1400 CMOSNB L=15u W=3u
M2 1433 CMOSPB L=15u W=3u
VDD 30 DCSACO00

.ends invt02.sub

*** Top Level Netlist ***

XUl 12 invtO1.sub

XU2 2 VOUT invtO1.sub
XU3 VOUT 2 invt02.sub
VIN 10 DCOACO0O0

*¥%x* Spice models and macro models *****

**#%* End of spice models and macro models ***%*
.OPTION ABSTOL=1u RELTOL=0.01 VNTOL=5mv
.DCVINO050.01

.end

The SPICE simulation is shown below:
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Problem 18.9

.subckt invtO1.sub 4 1

Ml 1400 CMOSNB L=2uW=3u
M2 1433 CMOSPB L=2u W=3u
VDD 30 DC5ACO00

.ends invt01.sub

*** Top Level Netlist ***

Cl VA2 1p

CL 0 VOUT 1p IC=0

Ml 66 VA 0 CMOSNB L=2u W=9u } Note the SiEe of M| and M2 is incteased
11\1412 zgl}/rl‘:\()v'l?v[%’lc‘}OCMOSNB L=2u W=9u to IM/2pt For ofriving DC loadl.
XU1 VOSC2 invt01.sub

VDD 60 DC5ACO00

VOSC VOSC0 DC 0 AC 00 PULSE(0 5 00.1n 0.1n 50n 100n)

**x** Spice models and macro models *****
.MODEL CMOSNB NMOS LEVEL=4
.MODEL CMOSPB PMOS LEVEL=4

***x* End of spice models and macro models *****
.tran 1n 1000n O In uic

.end

The SPICE simulation is shown below:
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Problem 18.10

.subckt invtO1.sub 4 1

Ml 1400 CMOSNB L=2u W=3u
M2 1433 CMOSPB L=2u W=3u
VDD 30 DCS5ACO00

.ends invt01.sub

*** Top Level Netlist ***

Cl 25 100f

C2 0 VOUT 1p

M1 550 VOUT CMOSNB L=30u W=3u

M2 VOUT VOUT 5 VOUT CMOSNB L=30u W=3u

XUl 12 invtO1.sub

VOSC 10 DC 0 AC 00 PULSE(0 5 00.1ns 0.1ns 25n 50n)

**%x* Spice models and macro models *****
.MODEL CMOSNB NMOS LEVEL=4
.MODEL CMOSPB PMOS LEVEL=4

**x** End of spice models and macro models *****
.OPTION ABSTOL=1u RELTOL=0.01 VNTOL=1mv
.tran 5n 4000n O 5n uic

.end

The SPICE simulation is shown below:
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Froblem 18.))
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The circuit in this Proé/em /S o{/ﬁ:erenf +hon  the mu/fi/a/z‘ér of
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