Component Specifications
Registry 

The registry will consist of sixteen 16-bit registers, 3 ports, and 2 special purpose registers.  The inputs include ReadReg1, ReadReg2, WriteReg, and WriteData.  The outputs consist of ReadData1, ReadData2.  Each register will contain 16 d-flip flops.  WriteReg goes into a 16 bit decoder.  The output of the decoder is connected to the CLK input of the registers.  The Writedata bus connects to the input of all of the registers.  This way, registers will only be written to when the decoder calls upon them.  All of the output buses from each of the 16 registers connect to two multiplexers, each accepting 16 bus signals.  ReadReg1 connects to the first multiplexer and that multiplexer outputs the bus specified by ReadReg1 to ReadData1.  ReadReg2 connects to the second multiplexer and that multiplexer outputs the bus specified by ReadReg2 to ReadData2. Below is a picture of how the register file will work on the inside. A full size version of this picture can be found in our turnin folder under MileStonefour with the file name "RegisterFile.jpg".
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A

 
A is an ordinary 16-bit register.  It has a 16-bit input bus and a 16-bit output bus.  It does not need a control signal because this is capable of being changed with every clock cycle.
B


B is an ordinary 16-bit register.  It has a 16-bit input bus and a 16-bit output bus.  It does not need a control signal because this is capable of being changed with every clock cycle.
ALUOut


The ALUOut is an ordinary 16-bit register.  It has a 16-bit input bus and a 16-bit output bus.  It does not need a control signal because this is capable of being changed with every clock cycle.

IR

The IR (Instruction Register) is an ordinary 16-bit register.  It has a 16-bit input bus and a 16-bit output bus.  The IR needs a control signal to determine when it is capable of being changed (written).  

SLL

 
This receives an 8-bit bus as an input.  The output will be a 16-bit bus.  In order to implement the functionality of SLL (Shift Left Logical), the 8-bit input has to be connected to the highest 8-bits of the 16-bit output.  The lowest 8-bits of the output will be connected to the ground.  This does not have a control signal input.

SE


SE (Sign Extend) receives an 8-bit bus as an input.  The output will be a 16-bit bus.  The highest bit from the input bus will be connected to the highest bit on the 16-bit bus.  Pins 14-7 on the output will be connected to the ground.  The lower 7 bits of the input bus will be connected to the lowest 7 bits of output bus.  This does not have a control signal.

PC


The PC (Program Counter) is an ordinary 16-bit register.  It has a 16-bit input bus and a 16-bit output bus.  The PC needs a control signal to determine when it is capable of being changed (written).  

MDR


The MDR (Memory Data Register) is an ordinary 16-bit register.  It has a 16-bit input bus and a 16-bit output bus.  It does not need a control signal because this is capable of being changed with every clock cycle.
ALU
The 16-bit ALU utilized by this processor supports bitwise OR, 16-bit 2’s complement addition and subtraction, and set less than, with overflow for the latter three functions.  The following diagram implements the described 16-bit ALU. Below are two pictures of how the ALU will work. The one on the left (titled: 1-bit ALU) is a 1-bit ALU that supports bitwise OR, 16-bit 2’s complement addition and subtraction, and set less than. To the right (titled: 16-bit ALU) is 16 of the 1-bit ALU's put together in parallel to form a 16-bit ALU which also supports overflow and SLT correction when overflow occurs. Full size versions of these pictures can be found in our turnin folder under MileStonefour with the file names "1-bit ALU.gif" and "16-bit ALU.gif".
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