1. Coding Control (ROM). 
Determine the value of the control pins for the timing states of a subroutine call instruction.  

	
	Program Counter Enable  

(Active High)
	Program Counter Load 

(Active Low)
	Program Counter Increment

(Active Low)
	Memory Address Register Load

(Active High)
	Memory Read 

(Active High)
	Memory Write 

(Active High)
	Memory Data Register Enable

(Active High) 
	Memory Data Register Load

(Active High)
	Instruction Register Enable 

(Active High)
	Instruction Register Load 

(Active High)
	Accumulator Enable 

(Active High)
	Accumulator Load 

(Active High)
	ALU Add 

(Active High)
	ALU Enable  (Active high)
	TMP Register Load

(Active High)
	TMP Register Enable

(Active High)
	Stack Pointer Increment

(Active High)
	Stack Pointer Decrement

(Active High)
	Stack Pointer Enable
(Active High)

	Address state

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Increment state
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Memory State

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Increment Stack Pointer
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Stack Pointer to MAR
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PC to Memory
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Instr Reg. to PC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Determine the value of the control pins for the timing states of a subroutine return instruction.  

	
	Program Counter Enable  

(Active High)
	Program Counter Load 

(Active Low)
	Program Counter Increment

(Active Low)
	Memory Address Register Load

(Active High)
	Memory Read 

(Active High)
	Memory Write 

(Active High)
	Memory Data Register Enable

(Active High) 
	Memory Data Register Load

(Active High)
	Instruction Register Enable 

(Active High)
	Instruction Register Load 

(Active High)
	Accumulator Enable 

(Active High)
	Accumulator Load 

(Active High)
	ALU Add 

(Active High)
	ALU Enable  (Active high)
	TMP Register Load

(Active High)
	TMP Register Enable

(Active High)
	Stack Pointer Increment

(Active High)
	Stack Pointer Decrement

(Active High)
	Stack Pointer Enable
(Active High)

	Address state

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Increment state
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Memory State

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Stack Pointer to MAR
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Memory to PC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Decrement SP
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	No op


	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
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