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Binary Ripple Counter (Down Counter)

CLK

Q0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0

Q1 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1

Q2 1 1 1 1 0 0 0 0 1 1 1 1 0 0 0 0 1 1

Q3 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 1 1
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* figure from wikipedia
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* figure from wikipedia
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4 to 1 Multiplexer 
using  Tri-state Buffer
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4 to 1 Multiplexer using AND and OR gates

* figure from wikipedia
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Decoder Circuit

* figure from wikipedia
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Address Decoder in Memory System

Memory Unit
2k words

n bits / word

4K x 8

212 = 4096 words

1K = 210

8 bits / word

n in/out lines

k address lines

Read

Write

4K x 8

212 = 4096 words

8 bits / word

Memory Unit
2k words

n bits / word

1K = 210 n in/out lines

k address lines

Read

Write

0000_0000_0000 0110_0000

0000_0000_0001 0100_0110

0000_0000_0010 0110_1010

0000_0000_0011 0110_0011

1111_1111_1111 0001_0000

8

4K=212=4096

12 bits bits

number of 
8 bit locations
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