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Classes 4 — counters

Counters

Asynchronous counters
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Synchronous counters
Synchronous 1-directional counters
Circuit Counter Load Clear
74160 Decimal Synchronous Asynchronous
74161 Binary Synchronous Asynchronous
74162 Decimal Synchronous Synchronous
74163 Binary Synchronous Synchronous
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RCO output timing
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Synchronous bi-directional couters

Circuit Counter Count direction Load Clear
74190 Decimal Direction input Asynchronous | -
74191 Binary Direction input Asynchronous | -
74192 Decimal Up/down inputs Asynchronous | Asynchronous
74193 Binary Up/down inputs Asynchronous | Asynchronous
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Example 1
Design asynchronous couters mod 7 couting in 8421 i 5421 codes.
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Example 2
Design asynchronous counter mod 13.
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Example 3

Design asynchronous counter mod 44 without any other elements.
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Example 4

Design asynchronous counter mod 66 without any other elements.
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Example 5

Design synchronous counter mod 5, using circuits with synchronous or asynchronous clear.
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Example 6

Design synchrounous counter counting as following: 0, ..., A, B, ..., C, 0 etc. (A<B<C). Assume both load and
clear are synchronous.
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Example 7

Design synchrounous counter counting as following: 0, 1, ..., 14, 15, 14, ..., 1, 0, 1 etc. Assume both load and
clear are asynchronous. Use bidirectional couters with up/down inputs and direction selection.
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Example 8
Design a , digitised sawtooth” signal generator, using a counter and a demultiplexer.
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Resistor Value [Q] Output voltage [V]
RO - 5,0
R1 9100 4,5
R2 3900 4,0
R3 2400 3,5
R4 1500 3,0
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R5 1000 2,5
R6 680 2,0
R7 430 1,5
RS 240 1,0
R9 110 0,5
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