irsim example: Two to four decoder

| 2 to 4 decoder consisting of two inverters
| and four NAND gates

| Nodes:

| D1 High order input
] DO Low order input
|

|

|

|

Out3 Output == if D1,D0 == 1,1
Out?2 Output == 0 if D1,D0 == 1,0
Outl Output == 0 if D1,D0 == 0,1
Out0 Output == 0 if D1,D0 == 0,0

| Provide both true and complement of DO and D1

n DO DOBar GND

p DO vdd DOBar

n D1 D1lBar GND

p D1 vdd D1Bar

| Out3 assert (== Q) 1f D1,D0 == 1,1
n DO Z3 GND

n DI Oout3d 723

p DO vdd Out3

p D1 vdd Out3

D1,DO0 = 1,0

|

n DORar 22 GND
n D1 out2 72

p DOBar vdd ©Out?
p D1 vdd OutZ
| D1,DO = 0,1

n DO Z1 GND
n D1Bar Outl Z1

p DO vdd Outl
p D1Bar vdd Outl

D1,D0 = 0,0
DOBar 2zO GND
D1Bar Out(O 20
DOBar vdd 0OutO
D1Bar vdd Out0

T 33—



Two to four decoder: irsim test commands
| Start-up X-window analysis display
ana DO D1 OutO Outl Out2 Out3
| Watch nodes on terminal, to;k\\

Note use of analysis window
w Out3 Out2 Outl Out0O DO D1

Take decoder through four input states
D1 DO

DO

D1

DO

D1
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Two to four decoder: irsim test run

32 > script decodeZ.script

Script started on Wed Aug 14 14:08:11 1991
16 > irsim decode?

**x*% TRSIM version 8.6 ***

14 nodes; transistors: n-channel=10 p-channel=10
parallel txtors:none

irsim> @ decodeZ.test

D1=0 DO0=0 Out(0=0 Outl=1 OutZz=1 Out3=1

time = 100.0ns

D1=0 DO=1 Out0=1 Outl=0 Outz=1 Out3=l

time = 200.0ns

D1=1 DO=1 OutO0=1 Outl=1 Out2z2=1 Out3=0

time = 300.0ns

D1=1 DO=0 OutO0=1 Outl=1 Out2=0 Out3=1

time = 400.0ns

D1=0 DO0=0 Out0=0 Outl=1] OutZ2=1 Out3=l

time = 500.0ns

irsim> g

17 > D

script done on Wed Aug 14 14:08:30 1991
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