	Component
	Number

	Instruction Register (IR)
	1

	Program Counter
	1

	Shift Left Logical
	1

	ALUOut
	1

	CoProcessor Register File
	1

	ALU
	1

	Input Register
	1

	Output Register
	1

	A Register
	1

	B Register
	1

	Interrupt
	1

	Control
	1

	Register File
	1

	Memory
	1

	And Gate
	1

	Or Gate
	1

	2 Bus 16 Bit Mux
	2

	4 Bus 16 Bit Mux
	3

	8 Bus 16 Bit Mux
	3


A Register


The A Register is going to be made from a 16 bit Flip-Flop. We will be using the FD16CE Flip-Flop component that has been pre-constructed in Xilinx. It has a 16 bit input and a 16 bit output. The component also has a control signal, when it is high the 16 bits will be passed through to the output. The component also has a clock, which will be hooked to the processor clock, and a clear that will not be used.
B Register


The B Register is going to be made from a 16 bit Flip-Flop. We will be using the FD16CE Flip-Flop component that has been pre-constructed in Xilinx. It has a 16 bit input and a 16 bit output. The component also has a control signal, when it is high the 16 bits will be passed through to the output. The component also has a clock, which will be hooked to the processor clock, and a clear that will not be used.
Input Register


The Input Register is going to be made from a 16 bit Flip-Flop. We will be using the FD16CE Flip-Flop component that has been pre-constructed in Xilinx. It has a 16 bit input and a 16 bit output. The component also has a control signal, when it is high the 16 bits will be passed through to the output. The component also has a clock, which will be hooked to the processor clock, and a clear that will not be used.

Output Register


The Output Register is going to be made from a 16 bit Flip-Flop. We will be using the FD16CE Flip-Flop component that has been pre-constructed in Xilinx. It has a 16 bit input and a 16 bit output. The component also has a control signal, when it is high the 16 bits will be passed through to the output. The component also has a clock, which will be hooked to the processor clock, and a clear that will not be used.
Program Counter


The Program Counter is going to be made from a 16 bit Flip-Flop. We will be using the FD16CE Flip-Flop component that has been pre-constructed in Xilinx. It has a 16 bit input and a 16 bit output. The component also has a control signal, when it is high the 16 bits will be passed through to the output. The component also has a clock, which will be hooked to the processor clock, and a clear that will not be used.
And Gate


The And Gate component for our processor will be the AND2 component that has been pre-constructed in Xilinx. It has two inputs, each is one bit, and it has one output that is one bit. 

Or Gate


The Or Gate component for our processor will be the OR2 component that has been pre-constructed in Xilinx. It has two inputs, each is one bit, and it has one output that is one bit.

CoProcessor Register File


The CoProcessor Register File is going to be made using three 16 bit Flip-Flops and a 2 Bit Mux. The FD16CE Flip-Flop component that is pre-constructed in Xilinx will be used for the three 16 bit Flip-Flops needed. The first of the three flip-flops will have a 16 bit input coming from the PC and an enable bit for write control. The second flip-flop will have a 16 bit address hardwired to the input and the enable bit will be hardwired high. The third flip-flop will also have a 16 bit address hardwired to the input and the enable bit hardwired high. All the outputs of the registers will be 16 bits and will be coming into a 2 Bit Mux. The 2 Bit Mux will have the three 16 bit inputs and a single 16 bit output. It will have a 2 bit control input coming from the Control.
ALUOut


The ALUOut is going to be made from a 16 bit Flip-Flop. We will be using the FD16CE Flip-Flop component that has been pre-constructed in Xilinx. It has a 16 bit input and a 16 bit output. The component also has a control signal that will be hardwired high. The component also has a clock, which will be hooked to the processor clock, and a clear that will not be used.

Shift Left Logical


Our Shift Left Logical will be represented by a Barrel Shifter. The Barrel Shifter is a large Mux. The Mux has sixteen 16 bit inputs. Each input will have a specific number of bits hardwired to zero. Such as: the first input will have the first bit hardwired to zero and the rest of the bits are a0-a14, the second input will have the first two bits hardwired to zero and the rest of the bits are a0-a13. The Mux will have a 4 bit control signal which will determine the number of bits that the input will be shifted, essentially picking which of the 16 inputs to send to the output. The output will be 16 bits. This will be created in Coregen IP. 
Instruction Register (IR)


The IR will be created using Coregen IP. It is a Register File with a 16 bit input. It has four outputs. The first output is a 4 bits and will contain bits [15:12] of the instruction coming through. The second is 6 bits and will contain bits [11:6] of the instruction. The third is 3 bits and will contain bits [5:3] of the instruction. The last output is 3 bits and will contain bits [2:0] of the instruction. The IR also has a control bit going to the Control.
Interrupt


The Interrupt component will be created using logic gates in Coregen IP. It will consist of a two input Add gate: AND2B1 (in which the second input is inverted), a three input Add gate: AND3B2 (in which the first and second input are inverted), and an Or gate: OR2. The first input to the AND2B1 is the WIB and the second input, which is inverted, goes to the Control. The first input to the AND3B2, which is inverted, is the control. The second input to the AND3B2, which is inverted, is the IEB. The third input to the AND3B2 is the WIB. The outputs of the two add gates go to the OR2 gate and the output of that goes out of the Interrupt component as its output. 
2 Bus 16 Bit Mux


For this mux we created a mux using Coregen IP and used a bus multiplexer file and chose 2 bus inputs and 16 bit buses . The module also had a two bit control signal. It had no clock and this was accomplished by selecting non-registering when creating the module. It is also default set to LUT and we left this as is.

4 Bus 16 Bit Mux


For this mux we created a mux using Coregen IP and used a bus multiplexer file and chose 4 bus inputs and 16 bit buses . The module also had a two bit control signal. It had no clock and this was accomplished by selecting non-registering when creating the module. It is also default set to LUT and we left this as is.

8 Bus 16 Bit Mux


For this mux we created a mux using Coregen IP and used a bus multiplexer file and chose 5 bus inputs and 16 bit buses . The module also had a two bit control signal. It had no clock and this was accomplished by selecting non-registering when creating the module. It is also default set to LUT and we left this as is.

Control


The Control component will be created using the StateCad tool in Xilinx. The Control has 18 outputs (eleven 1 bit, four 2 bit, and three 3 bit). It also has two inputs. A 4 bit input for the OpCode and a 1 bit input from the Interrupt component. The different states will be taken from our State table as of the last milestone. 
ALU


TBA
