Problem

26.1

*** Top Level Netlist ***

I1

M1
M2
M3
M3l1
M4
M4l
M5
M6
M7
M8
VDD
Vminus
Vos
Vplus

10 DC 20u ACO00

1103 0 CMOSNB L=2u W=10u
1560CMOSNB L=2u W=10u

7 3 Voplus 7CMOSPB  L=2u W=3u

7337 CMOSPB L=2u W=3u

7 6 Vominus 7 CMOSPB L=2u W=3u
7667 CMOSPB L=2u W=3u

0 Voplus Voplus 0 CMOSNB L=2u W=3u

0 Vominus Voplus 0 CMOSNB L=2u W=3u
0 Voplus Vominus 0 CMOSNB L=2u W=3u
0 Vominus Vominus 0 CMOSNB L=2u W=3u
70 DCS5SACO00

50 DC25AC00

102 DC10mvACOO0

20 DC1ACO0

*xxx% Spice models and macro models *****

.MODEL CMOSNB NMOS LEVEL=4

.MODEL CMOSPB PMOS LEVEL=4

***%* End of spice models and macro models *****

.DC Vplus 2 3 .0t



.end

The SPICE simulation result is shown below:
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Problem 26.3

*** Top Level Netlist ***

Il

Mi
M2
M3
M3l
M4
M41
M5
Mé
M7
M8
VDD
Vminus
Vplus

10 DC 20u AC0O0

1230CMOSNB L=2u W=10u

1560 CMOSNB L=2u W=10u

7 3 Voplus 7 CMOSPB L=2u W=3u

7337 CMOSPB L=2u W=3u

7 6 Vominus 7 CMOSPB L=2u W=3u
7667 CMOSPB L=2u W=3u

0 Voplus Voplus 0 CMOSNB L=2u W=3u

0 Vominus Voplus 0 CMOSNB L=2u W=6u
0 Voplus Vominus 0 CMOSNB L=2u W=6u
0 Vominus Vominus 0 CMOSNB L=2u W=3u
70 DC5ACO00

50 DC25ACO00

20 DC1ACOO0

*xx%* 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=10mv



.DC Vplus 3 2 -.001
.end

The SPICE simulation result is shown below:
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Problem 26.4
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*** Top Level Netlist ***

nn
Ml
M10
MI11
MI12
M13
M14
M15
M16
M17
Mi18
MI9
M2
M3
M4
M5
M6
M7
M3
M9
VDD
Vminus
Vplus

130 DC20uACO00
1230cmosnb I.=2u W=3u

2 109 0 CMOSNB L=2u W=3u
1029 0 CMOSNB L=2u W=3u
2290CMOSNB L=2uW=3u
11116 6 CMOSPB L=2u W=3u
1011 6 6 CMOSPB L=2u W=3u
12 12 6 6 CMOSPB L=2u W=3u
2126 6 CMOSPB L=2u W=3u
9900 CMOSNB L=2u W=300u
13 Vplus 11 0 CMOSNB L=2u W=10u
12 15 130 CMOSNB L=2u W=10u
7 10 3 0 cmosnb L=2u W=3u
3100 cmosnb L=2u W=3u

5216 cmospb L=2u W=3u

5107 6 cmospb L=2u W=3u
6156 cmospb L=2u W=3u

Vout 700 CMOSNB L=2u W=3u
6 7 Vout 6 CMOSPB L=2u W=3u
10109 0 CMOSNB L=2u W=3u
60 DCS5

150 DC25ACO00

Vplus 0 DC 0 AC 0 0 PULSE(2.4985 2.5015 210ns 5ns Sns 10ns 2ms)

**%%x 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 CHGTOL=1.0E-13 ITL4=100 RELTOL=0.01 VNTOL=1mv
.probe .

.tran 1n 300n 200n In uic

.plot tran all

.print tran all

.end

The SPICE simulation result is shown below:
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Problem 26.5

*** Top Level Netlist ***

1 VDD 11 DC 100u AC00

M1 12 VDD VDD CMOSPB

MI10 8900 CMOSNB L=2u W=3u

Ml11 VDD Latch 1 VDD CMOSPB L=2u W=3u
M12 Qb 1 VDD VDD CMOSPB L=2u W=30u
M13 Qb 1 00 CMOSNB L=2u W=10u

MI14 Q2 VDD VDD CMOSPB L=2u W=30u
M15 Q200CMOSNB L=2u W=10u

M2 VDD 1 2 VDD CMOSPB

M21 VDD Latch 2 VDD CMOSPB L=2u W=3u
M3 4500 CMOSNB

M31 084 0CMOSNB L=2u W=3u

M4 04 50CMOSNB

M41 0950CMOSNB L=2u W=3u

M5 1 Latch 4 0 CMOSNB L=2u W=3u

M6 2 Latch S 0 CMOSNB L=2u W=3u

M7 9 Vin 11 VDD CMOSPB L=2u W=10u
M3 1112 8 VDD CMOSPB L=2u W=10u

M9 9900 CMOSNB L=2u W=3u

VDD VDDO DCSACO00

Vin Vin0 DCO0 ACO0PULSE(2.48 2.52 15n Ins 1ns 40ns 100ns)
Vlatch  Latch 0 DC 0 AC 00 PULSE(O 5 0 In 1n 20ns 40ns)
Vminus 120 DC25AC00

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

*+**x End of spice models and macro models *****



.OPTION ABSTOL=1u RELTOL=0.01 VNTOL=50mv
stran In200n 0 In
.end

The following is the SPICE simulation result:
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Problem 26.7
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Problem 26.10
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*** Top Level Netlist ***

El Vout043 1E4
RF1 Vout 3 20k

RF2 0 4 20k

RI1 5320k

RI2 4 Vin 20k

Vin Vins DCOACO00S

IN(0 5 1khz 0 0)

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

***** End of spice models and macro models ***%*

OPTION ABSTOL=1u RELTOL=0.01 VNTOL=1mv

.op
.tran 500n 1ms 0 500n
.end
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Problem 2 6.10 (cont.)

*** Top Level Netlist ***

El Voplus04 5 1E4

E2 0 Vominus4 5 1E4

RF1 Voplus 5 20k

REF2 4 Vominus 20k

RIl 0520k

RI2 4 Vin 20k

Vin Vin0 DCO0OACOO0SIN(OS 1khz 0 0)

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

***%* End of spice models and macro models *****

.OPTION ABSTOL=1u RELTOL=0.01 VNTOL=1mv

.op
stran 500n 1ms 0 500n
.end
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Problem 26.11

Point Yoltagn

*** Top Level Netlist ***

Il Vpbias 0 DC 500u AC00

M21 Vpbias Vpbias VDD VDD CMOSPB L=2u W=1000u
M5 0033 CMOSPB L=2u W=1000u

M6 0022 CMOSPB L=2u W=1000u

M7 1 Vpbias VDD VDD CMOSPB L=2u W=1000u

M8 2 Vpbias VDD VDD CMOSPB L=2u W=1000u
V_AMMI 130V

VDD VDDO DC5AC00

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

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

.op
.end
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