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Basic NCL State Machine Structure

An NCL sequential circuit just like the classic sequential circuit is a combinational
circuit with a feedback memory element.

A pipeline (input) coupled to a ring (memory) through a shared completeness
path which is the updating combinational expression.

The input data is combined with the current internal state to determine the new
state and the functional output.  The new state is fedback through the pipeline
ring to become the current state for the next input data wavefront.
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Monkey Get Banana
• Monkey must press A,B,C,D in that order to get a Banana
• Any out-of-sequence press forces him to start over

Next state function map

to state 0 to state 0

to state 0to state 0

to state 0

to state 2

to state 1

to state 0

A

B

state 0 state 1 state 2 state 3

to state 0to state 0 to state 0 to state 3C

to state 0to state 0 to state 0 to state 0D Give Banana

0 1 2 3
DCBA

B,C,D

A,C,D A,B,D A,B,C
Give
Banana

A

C

B

D

Buttons

A B C D

state 0

state 1

state 2

state 3

0A

1B

2C

Give Banana 3D

(0B+0C+0D)+(1A+1C+1D)+(2A+2B+2D)+(3A+3B+3C)+3D

Page 4



Monkey Get Banana
Complete state machine with the combinational circuit in a three stage ring.  It
is not feasibile to embed registration because the combinational gates are
already four input.  We would have to decompose gates to include the
Acknowledge signal so embedding registration would not save gates.
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A 4 entry stack with push, pop and read commands
The states are the address lines to the register file.

Stack Controller
The state machine maintains the current top of the stack for each
command it sends an address and command to the register file and sets
the next state.  For the empty and full conditions it outputs an error code.
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Stack Controller Combinational Circuit

Both ranks of Logic can
become embedded
completeness/acknowledge
stages in the feedback ring.
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