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Figure 9--11 A 2-bit synchronous binary counter.
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Figure 9--12 Timing details for the 2-bit synchronous counter operation (the propagation delays of both flip-flops are assumed to be 
equal).
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Figure 9--13 Timing diagram for the counter of Figure 9-11.
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Figure 9--14 A 3-bit synchronous binary counter. Open file F09-14 to verify the operation.
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Figure 9--15 Timing diagram for the counter of Figure 9-14.
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Figure 9--16 A 4-bit synchronous binary counter and timing diagram. Points where the AND gate outputs are HIGH are indicated by the 
shaded areas.
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Figure 9--17 A synchronous BCD decade counter. Open file F09-17 to verify operation.
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Figure 9--18 Timing diagram for the BCD decade counter (Q0 is the LSB).
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Figure 9--23 A basic 3-bit up/down synchronous counter. Open file F09-23 to verify operation.
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Figure 9--24
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Figure 9--19 The 74HC163 4-bit synchronous binary counter. (The qualifying label CTR DIV 16 indicates a counter with sixteen states.)
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Figure 9--20 Timing example for a 74HC163.
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Figure 9--21 The 74LS160 synchronous BCD decade counter. (The qualifying label CTR DIV 10 indicates a counter with ten states.)
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Figure 9--22 Timing example for a 74LS160.
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Figure 9--25 The 74HC190 up/down synchronous decade counter.
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Figure 9--26 Timing example for a 74HC190.
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