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Problem 24.3 and 24.4
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*** Top Level Netlist ***

.ic V(5)=.75

Cl VIN 5 10u

C3 0 VOUT 1p IC=0

M1 1200CMOSNB L=5uW=30u

M2 45 10CMOSNB L=5u W=15u

M3 VOUT 6 1 0 CMOSNB L=5u W=15u
M4 4477 CMOSPB L=5u W=70u

MS VOUT 4 77 CMOSPB L=5u W=70u
M6 2200CMOSNB L=5u W=15u

R1 67 30k

R2 06 10k

R3 5010k

R4 75 30k

RS 7 2 380k

Vi VINO DCOACO0O0PULSE(@© 10 100n 100n 500u 1m)

vDD 70 DC5ACO00

***** 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=10u RELTOL=0.01 VNTOL=1{0mv

stran 10u 10m 5m 10u uic
.end



The SPICE simulation result is shown below:
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* prob 24.6 (Gain simulation for circuit b)

R1 2 3 3.8E6

Ml 6 5 4 4 CMOSPB L=5U W=70U
M2 8 0 4 4 CMOSPB L=5U W=70U
M3 6 6 3 3 CMOSNB L=5U W=15U
M4 8 6 3 3 CMOSNB L=5U W=15U
M5 2 2 1 1 CMOSPB L=5U W=70U
M6 4 2 1 1 CMOSPB L=5U W=70U

vbDDh 1 0 DC 2.5
VvSs 3 0 DC -2.5
Vin 5 0 DC O

* BSIM model for n-channel CN20
.MODEL CMOSNB NMOS LEVEL=4

* BSIM model for p-channel CN20
.MODEL CMOSPB PMOS LEVEL=4
.probe

.DC Vin -.2 .2 .001
.end

* Prob 24.6 (CMR simulation for circuit b)

R1 2 3 3.8E6

M1 6 5 4 4 CMOSPB L=5U W=700
M2 8 5 4 4 CMOSPB L=5U W=70U
M3 6 6 3 3 CMOSNB L=5U W=15U
M4 8 6 3 3 CMOSNB L=5U W=15U0
M5 2 2 1 1 CMOSPB L=5U W=700
M6 4 2 1 1 CMOSPB L=5U W=70U0
VDD 1 0 DC 2.5

VsSsS 3 0 DC -2.5

Vin 5 0 DC O

* BSIM model for n-channel CN20
.MODEL CMOSNB NMOS LEVEL=4

* BSIM model for p-channel CN20
.MODEL CMOSPB PMOS LEVEL=4

.probe
.DC Vin -3 3 .01
.end
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* problem 24.6 (Gain simulation for circuit a)

R1 10 3 3.8E6

M5 3 3 4 4 CMOSNB L=5U W=15U

M6 5 3 4 4 CMOSNB L=5U W=15U

M1 7 6 5 4 CMOSNB L=5U W=15U

M2 9 0 5 4 CMOSNB L=5U W=15U

M3 7 7 10 10 CMOSPB L=5U W=70U
M4 9 7 10 10 CMOSPB L=5U W=70U

vDpb 10 0 DC 2.5
VSsS 4 0 DC -2.5
Vin 6 0 DC 0

* BSIM model for n-channel CN20
.MODEL CMOSNB NMOS LEVEL=4

* BSIM model for p-channel CN20
.MODEL CMOSPB PMOS LEVEL=4
.probe

.DC Vin -.2 .2 .001

.end

* Problem 24.6 (Simulation for CMR of circuit a)

R1 10 3 3.8E6

M5 3 3 4 4 CMOSNB L=5U W=15U
M6 5 3 4 4 CMOSNB L=5U W=15U
M1 7 6 5 4 CMOSNB L=5U W=15U
M2 9 6 5 4 CMOSNB L=5U W=15U
M3 7 7 10 10 CMOSPB L=5U W=70U
M4 9 7 10 10 CMOSPB L=5U W=70U

VvbD 10 0 DC 2.5
vVsSsS 4 0 DC -2.5
vin 6 0 DC 0

* BSIM model for n-channel CN20
.MODEL CMOSNB NMOS LEVEL=4

* BSIM model for p-channel CN20
.MODEL CMOSPB PMOS LEVEL=4

.probe
.DC Vin -3 3 .01
.end
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Froblem 24. 4

For both n and p Chennels are of sige of lool/s i, we have

50/“A/v1 x /oo

Iss = JoyA = SIS

' ( Vesw —0-33)2—

e VG—SN = 097 v

’7jly2 x /o0

I = = v V - /

S [ojuA P sep -0.71)
> Vsap = 1./5

S Vorin| = 0970, - 15, toFlv+o.23 =

-38omV{

See next page for SPICE g mula tion
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*** Top Level Netlist ***

Iss 73 DC 10u AC00

Issl 63 DC 10uACO00

M1 12123 CMOSNB L=5u W=100u
M1l 82123 CMOSNB L=5u W=100u
M2 12053 CMOSNB L=5u W=100u
M21 1209 3 CMOSNB L=5u W=100u
M3 116112 CMOSPB L=5u W=100u
M31 669 12 CMOSPB L=5u W=100u

M4 1075 12 CMOSPB L=5u W=100u
M4l 77812 CMOSPB L=5u W=100u

V_AMM2 1030V

V_AMM3 1130V

VDD 120 DC25AC00

VI1 20 DC1ACO00

VSS 30 DC-25AC00

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

DCVIL-11.1
.end

* ok ok ko



The SPICE simulation result is shown below:
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« problem 24.13 - Noise verification of Problem 24.12
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Problem 24. 17
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