Component Specifications (Test Cases)

Register A,B, C (same device, three instances)


These are the temporary registers that our architecture uses. A and B are used in the ALU whereas C is the output from the ALU that is transferred into memory, or a register. 
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Testing of A,B, and C is done by inputting values and verifying that they are stored into it, so by removing the signal, it stays constant. And when a new value is input, it changes to that value.

Instruction Register

The IR, has the same functionality as A,B, and C except it does not output in 16bits, it instead outputs in 5 different signals. These signals are bits 15-0, bits 15-12, bits 11-8, bits 7-4, bits 3-0. 
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Testing is done exactly like A,B,and C. When the IR gets a new input, it holds that output until instructed to write a new value into it. In addition, we can combine all of the buses on the output and check to see if it matches the bus on the input.
ALU


The ALU takes a two bit input as the ALUOp that tells it what function to do, e.g. add, subtract. It also takes two 16 bit inputs. These inputs are manipulated according to the incoming ALUOp in under a clock cycle. The 16 bit resultant signal is then outputted where it goes to temporary register C. 


Testing will be done by adding one bit, two bits, and so on up to 16 bits. The ALUOp will be changed to verify that each operation works properly. If it does not, we will see at what bit it errors by stepping up so the error can be fixed.
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RegisterFile

The registerfile takes the IR signals, a mux inputs consisting of hex”8” and IR[3-0], and the mux input consisting of C and memory data.
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To test the register file, we would need complete functionality of every other piece because it depends on everything else to work and everything else depends on it. The test would be done by manipulating RegWrite, and the mux’s to see what is outputted. 

Zero Extend


The Zero Extend takes in either one 4 or 8 bit number and extend it to a 16 bit number by adding 12 or 8 bits to the left hand side of the number, respectively.  There exists a different sign extend for each case, one for a 4 bit number and one for an 8 bit number.  Each one, however, out puts a 16 bit number.


In each case, testing is similar to most other testing in this milestone.  Since the Zero Extends 4 or 8 least significant bits must match those of the input bus.  This merely means passing the Zero Extend each number it can hold and making sure the output matches the input in these bits.  
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