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Design Steps and Philosophy:

1. Find how many inputs will affect a certain output, and their relationship.

2. Write the logical function for that output

3. Simplify the logical function.

4. Build the circuit

Examples (using the above 4 steps):

Movements:

M1:

1. M1 is 1 when:
- On1 is 1.
---  except  ---
- A is 1 and destination is 00 (box reaches its destination)
For both above cases, Enable must be 1

2. M1=Enable•On1•(A•Dest1’ •Dest0’)’
3. M1=Enable•On1•(A’+Dest1+Dest0)

4. The circuit will be implemented later.

Similarly:

M2=Enable•On2•(B’+Dest1+Dest0’)
M6=Enable•On6•(F’+Dest1’+Dest0)
M7=Enable•On7•(G’+Dest1’+Dest0’)

M3, M4, M5 is 1 when the box is on it and Enable is 1:

M3=Enable•(On3U+On3L)

M4=Enable•On4

M5=Enable•(On5U+On5L)

Directions

D1:

1. D1 is 1 when destination is 00

2. D1=Dest1’ •Dest0’

Similarly:

D2=Dest1’ •Dest0

D6:

1. D6 is 0 when destination is 10, otherwise D6 is 1

2. D6=(Dest1•Dest0’)’

3. D6=Dest1’+Dest0

Similarly:

D7=Dest1’+Dest0’

D3:

1. D3 is 1 when:
- Destination is 01
---  or  ---
- Destination is 10 or 11, and On3U is 1

2. D3=Dest1’ •Dest0+On3U•(Dest1•Dest0’+Dest1•Dest0)

3. D3=Dest1’ •Dest0+On3U•Dest1

Similarly:

D5=Dest1•Dest0+On5U•Dest1’

D4:

1. D4 is 1 when destination is 00 or 01 (in the case “moving from 00 to 01”, Belt 4 is not used, but a setting of D4 is not harmful because M4 is 0)

2. D4=Dest1’ •Dest0’+Dest1’ •Dest0

3. D4=Dest1’

Box-Pushers:

Push1:

1. Push1 is 1 when:
- box is on E and destination is 10 or 11

2. Push1=E•(Dest1•Dest0’+Dest1•Dest0)

3. Push1=E•Dest1

Similarly:

Push4=J•Dest1’

Push2:

1. Push2 is 1 when:
- box is on C and destination is 00
2. Push2=C•Dest1’ •Dest0’

Similarly:

Push3=D•Dest1’ •Dest0

Push5=H•Dest1•Dest0’

Push6=I•Dest1•Dest0
Stop Signal:

1. Stop is 1 when a box is on the destination

2. Stop=A•Dest1’ •Dest0’+B•Dest1’ •Dest0+F•Dest1•Dest0’+G•Dest1•Dest0

3. Stop=Dest1’ •(A•Dest0’+B•Dest0)+Dest1•(F•Dest0’+G•Dest0)

For Extra Credits:

Add 4 “Lock” inputs to 4 terminal belts: Lock1, Lock2, Lock6, Lock7. Locks will be triggered when a box reaches the destination, i.e. when A•Dest1’ •Dest0’=1 then Lock1=1. However, this lock will NOT automatically reset to 0 when A•Dest1’ •Dest0’ changes to 0, because when another box enters the system, the destination will change into a new one, while the old box should still “remember its old destination” and be locked there. Lock is set to 0 only when the old box has left the destination. This may be detected by 4 additional sensors installed at “4 exits” of 4 terminal locations.
In this case, M1, M2, M6, M7 should be changed as follows:

M1=Enable•On1•Lock1’
M2=Enable•On2•Lock2’

M6=Enable•On6•Lock6’

M7=Enable•On7•Lock7’

By the way, you require “you cannot remember anything”. This lock does remember the state (the old destination) from last delivery. Is this considered “remembering something”?
