Problem 27.1

*** Top Level Netlist ***

Cl 0 Vol 100fF

C2 0 Vo2 100fF

C3 0 Vo3 100fF

M1 1 V5_0Vol 0CMOSNB L=2u W=3u

M2 5 V0_5 Vo2 VDD CMOSPB L=2u W=3u

M3 Vo3 V5_090CMOSNB L=2u W=3u

M4 9 VO_5 Vo3 VDD CMOSPB L=2u W=3u

Vi 10 DC2ACO00

V2 50 DC3ACO0O0

V3 90 DC25AC00

vDD VDDO DCS5ACO0O0

Vinl VO0_50 DC 0 AC 0 0 PULSE(O 5 5ns 1ps 1ps 5ns 10ns)
Vin2 V5_00 DC 0 AC 0 0 PULSE(5 0 5ns 1ps 1ps 5ns 10ns)

**kxx% 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=5mv
.op

tran .lns 10n 0 .1n
.end
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Problem27. 3

ClF) VN (V)

1.00E-15
1.10E-14
2.10E-14
3.10E-14
4.10E-14
5.10E-14
6.10E-14
7.10E-14
8.10E-14
9.10E-14
1.01E-13
1.11E-13
1.21E-13
1.31E-13
1.41E-13
1.51E-13
1.61E-13
1.71E-13
1.81E-13
1.91E-13
2.01E-13
2.11E-13
2.21E-13
2.31E-13
2.41E-13
2.51E-13
2.61E-13
2.71E-13
2.81E-13
2.91E-13
3.01E-13
3.11E-13
3.21E-13
3.31E-13
3.41E-13
3.51E-13
3.61E-13
3.71E-13
3.81E-13
3.91E-13
4.01E-13
4.11E-13
4.21E-13
4.31E-13
4.41E-13
4.51E-13
4.61E-13
4.71E-13

0.002035
0.000613
0.000444
0.000365
0.000318
0.000285
0.000261
0.000241
0.000226
0.000213
0.000202
0.000193
0.000185
0.000178
0.000171
0.000166
0.00016
0.000156
0.000151
0.000147
0.000144
0.00014
0.000137
0.000134
0.000131
0.000128
0.000126
0.000124
0.000121
0.000119
0.000117
0.000115
0.000114
0.000112
0.00011
0.000109
0.000107
0.000106
0.000104
0.000103
0.000102
0.0001
9.92E-05
9.8E-05
9.69E-05
9.58E-05
9.48E-05
9.38E-05



4.81E-13 9.28E-05
491E-13 9.18E-05
5.01E-13 9.09E-05
5.11E-13 9E-05
5.21E-13 8.91E-05
5.31E-13 8.83E-05
5.41E-13 8.75E-05
5.561E-13 8.67E-05
5.61E-13 8.59E-05
5.71E-13 8.51E-05
5.81E-13 8.44E-05
5.91E-13 8.37E-05
6.01E-13 8.3E-05
6.11E-13 8.23E-05
6.21E-13 8.16E-05
6.31E-13 8.1E-05
6.41E-13 8.04E-05
6.51E-13 7.97E-05
6.61E-13 7.91E-05
6.71E-13 7.85E-05
6.81E-13 7.8E-05
6.91E-13 7.74E-05
7.01E-13 7.68E-05
7.11E-13 7.63E-05
7.21E-13 7.58E-05
7.31E-13 7.53E-05
7.41E-13 7.47E-05
7.51E-13 7.42E-05
7.61E-13 7.38E-05
7.71E-13 7.33E-05
7.81E-13 7.28E-05
7.91E-13 7.23E-05
8.01E-13 7.19E-05
8.11E-13 7.14E-05
8.21E-13 7.1E-05
8.31E-13 7.06E-05
8.41E-13 7.02E-05
8.561E-13 6.97E-05
8.61E-13 6.93E-05
8.71E-13 6.89E-05
8.81E-13 6.86E-05
8.91E-13 6.82E-05
9.01E-13 6.78E-05
9.11E-13 6.74E-05
9.21E-13 6.7E-05
9.31E-13 6.67E-05
9.41E-13 6.63E-05
9.51E-13 6.6E-05
9.61E-13 6.56E-05
9.71E-13 6.53E-05
9.81E-13 6.5E-05



9.91E-13 6.46E-05
1.00E-12 6.43E-05
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Problem 37. ¢
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Problem 37. & ( cont.)
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Problem 27.8 (cont.)
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Problem 27,12
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Problem 27.14

*** Top Level Netlist ***

M1
M2
M3
M4
M5
M6
M7
Vi
V2
VCLK
VDD

1 Vom Vop 0 CMOSNB L=2u W=10u

1 Vop Vom 0 CMOSNB L=2u W=10u OFF
0 VCLK 1 0 CMOSNB L=2u W=10u OFF
6 VCLK Vop 8 CMOSPB [=2u W=3u
Vom VCLK 7 8 CMOSPB L=2u W=3u
Vop Vom 8 § CMOSPB L=20u W=3u

Vom Vop 8 8 CMOSPB L=20u W=3u

70 DC24ACO00

60 DC2.6 AC00

VCLK 0 DC 0 ACO0O0PULSE(0S5 50n 1p 1p 100n 200n)
80 DC5ACO00

*x®%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=1m RELTOL=0.1 VNTOL=100mv
tran Ins 300ns 40ns Ins uic

.end



The SPICE simulation result is shown below:

v " ’ —® op+om
60
50 —& L
40
30

) !

0g =

0.0 500 100.0 150.0 2000 250.0 3000

time nS



Problem 27.15
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*** Top Level Netlist ***

Cl 02 1pf

C2 04 1pf

Iref 100 DC50uACO0

M1 0230CMOSNB L=5uW=15u

M10 61011 11 CMOSPB L=5u W=70u

M2 0450CMOSNB L=5uW=15u

M3 6 CLK1 3 0 CMOSNB L=5u W=15u

M4 3 CLK2 9 0 CMOSNB L=5uW=15u

M5 3 CLK1 2 0CMOSNB L=5u W=15u

M6 4 CLK2 5 0 CMOSNB L=5u W=15u

M7 9 CLK150CMOSNB L=5u W=15u

M8 5 CLK2 6 0 CMOSNB L=5u W=15u

M9 101011 11 CMOSPB L=5u W=70u

V_AMMI 1190V

\2 CLK1 0DC 0 AC 00 PULSE(5 0 10n 1ns 1ns 30ns 60ns)
V2 CLK2 0DC 0 AC 00 PULSE(0 5 10n 1ns 1ns 30ns 60ns)
VDD 110 DCS5SACO00

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

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



.OPTION ABSTOL=1u RELTOL=0.01 VNTOL=1mv
.tran 1ns 300ns 100ns 1ns
.end

The SPICE simulation result is shown below:

Units clkl+4 v_amm1#branch*10000
cke +10
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