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Binary Ripple Counter (Down Counter)
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* figure from wikipedia

4 to 1 Multiplexer
using Tri-state Buffer
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4 to 1 Multiplexer using AND and OR gates
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Truth Table
SiSo| L Ii In|F SiSo| s L Ii In|F SiSo|LLIi Io|F SiSo|lz L 1Ii Ip|F
0 0 0O 0 0 0]O 0 1 0 0 0 0ofoO 1 0 0O 0 0 O0foO 11 0O 0 0 0]0O0
0 0 0 1 1 0 0 0 1 0 0 0 1 0 0 0 0 1 0
0O 0 1 0O 0 0 1 o 1 0O 0 1 0ofoO 0O 0 1 0]O0
0 0 1 1 1 0 0 1 1 1 0o 0 1 1 0 0 0 1 1 0
01 0 0]O 0O 1 0 ofoO 01 0 O 1 0O 1 0 0]O0
01 0 1 1 0O 1 0 1 0 0O 1 0 1 1 01 0 1 0
0O 1 1 0]O0 0O 1 1 0 1 0O 1 1 0 1 0O 1 1 00
0o 1 1 1 1 0O 1 1 1 1 0O 1 1 1 1 01 1 1 0
1 0 0 0fO 1 0 0 0fO 1 0 0 0O 1 0 0 O 1
1 0 0 1 1 1 0 0 1 0 1 0 0 1 0 1 0 0 1 1
1 01 010 1 01 0 1 101 01]0 1 0 1 0 1
1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1
1 1.0 0]0 1 1 0 00 1 1 0 0 1 1 1 0 0 1
1 1 0 1 1 1 1 0 1 0 1 1 0 1 1 1 1 0 1 1
1 1.1 0]60 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1
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Decoder Circuit

[— — — A 2-to-4 line single bit decoder — — — = Truth Table
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Address Decoder in Memory System

4K x 8

k address lines

=)

1K =2%

212 = 4096 words

8 bits / word
Read
Write
n in/out lines
Read 4K x 8
Write 12 bits 8 bits
k address lines ~
I (0000_0000_0000
1K = 210 n in/out lines 0000_0000_0001

0000_0000_0010
0000_0000_0011

4K=2%=4096 <
( number of
8 bit locations

[ N I
212 = 4096 words

8 bits / word
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