ESPIRITU, Joseph Troy

SANTOS, Lloyd Vincent

Date Submitted: July 12, 2004
Exercise 1: Full-Adder
Gate-Level Schematic:
Netlist: 
.include "nominal.jsim"

.include "stdcell.jsim"

.include "8clocks.jsim"

.subckt FA A B Ci S Co 

Xxor1 A B x1 xor2

Xxor2 x1 Ci S xor2

Xand1 A B a1 and2

Xand2 A Ci a2 and2

Xand3 B Ci a3 and2

Xor a1 a2 a3 Co or3

.ends

XFullAdder1 clk3 clk2 clk1 S Co FA // A = clk3 B = clk2 Ci = clk1

.tran 40ns

.plot clk3 // A

.plot clk2 // B

.plot clk1 // Ci

.plot S

.plot Co

.plot clk[3:1]

Waveform:
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Exercise 2: Four-Bit Adder
Netlist:
.include "nominal.jsim"

.include "stdcell.jsim"

.include "8clocks.jsim"

.subckt FA A B Ci S Co

Xxor1 A B out1 xor2

Xxor2 out1 Ci S xor2

Xand1 A B out2 and2

Xand2 A Ci out3 and2

Xand3 Ci B out4 and2

Xxor3 out2 out3 out4 Co or3

.ends

.subckt ADDER a0 a1 a2 a3 b0 b1 b2 b3 s0 s1 s2 s3 s4

* remember the node named ?0? is the ground node

* nodes c0 through c3 are internal to the ADDER module

Xbit0 a0 b0 0 s0 c0 FA

Xbit1 a1 b1 c0 s1 c1 FA

Xbit2 a2 b2 c1 s2 c2 FA

Xbit3 a3 b3 c2 s3 s4 FA

.ends

Xtest clk1 clk2 clk3 clk4 clk5 clk6 clk7 clk8 s0 s1 s2 s3 s4 ADDER

.tran 1280ns

.plot clk[8:5]

.plot clk[4:1]

.plot s[4:0]

Representative Waveform:
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Exercise 3: Full-Adder

Waveforms:
[image: image3.jpg]clk3

s obise
oz
b bt
ik
Cin [
b0t
g o
EXemy 8
Sum Lo
b
Cout
b s00piae
SwEsT)

L L1

E |

o4

05

[

- 500perdly.





Propagation Delay for S = 140ps
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Propagation Delay for Cin = 120ps
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Propagation Delay for Cout = 380ps

Exercise 4: Four-Bit Adder
Waveform:
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Propagation Delay for S = 1520 ps
Exercise 5: Comparisons
5a
Waveforms with propagation Delays to be compared to the one in part 4.
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Propagation Delay: 1,100 ps
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Propagation Delay: 520 ps
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Propagation Delay: 1,100 ps
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Propagation Delay: 860 ps

