SystemCrafter, has some restrictions in transformation of systemC implementation into RTL VHDL (see systemCrafter SC unser manual). Major restriction is that asynchronous circuits cannot be transformed into RTL VHDL. The idea when implementing the datapath is to inline the asynchronous logic into a synchronous block. 
The datapath implementation is as follows: 
Instruction Fetch (figure 1) has the following circuits:
· Program Counter (PC) 

· Multiplexer 2 in 1 that chooses the address that will enter to PC. First input is  PC+4 address and second input is either jump address or branch address depending on the executing command.

· Three block of Memories called RS IMEM, RT IMEM, IMEM  

[image: image1.emf]
Figure 1

Instruction Fetch Implementation
Decode stage have the following circuits:
· Register file that is implemented from 2 dual port block ROMS (figure 2)
· A register that chooses the destination register address field according to the opcode of the executing instruction

· 2 registers that hold the source register addresses (Rs, Rt fields) 

· A register that holds the Immediate field 

· A register that holds the address of the executed instruction for previous stage.

· A register that holds the PC+4 Address from previous stage.
Register File has 32 registers, 2 read ports and a single write port. Is implemented by 2 dual port ROMS 32 x32. The ROMS are created from ISE 7.1i core jenerator wizard.
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Figure 2

Register File Implementation

Instruction Execution stage has the following circuits:

· A circuit that holds the result of alu unit (figure 3). 

· A register that holds the destination register address.

· A unit called Branch_Decision that produces the branch or jump address 

· 2 control registers that hold the control signals for Memory Access and Write Back stages.
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Figure 3
The circuit that produces and holds the alu result

Memory Access unit has the following circuits:

· Data Memory that is a single port RAM 1024x32. The memory is created by ISE 7.1i core jenerator.

· A register that holds the destination address field 

· A control register that holds the control signals for Write Back stage.

Due to the restrictions of systemCrafter (cannot transform asynchronous multiplexers into RTL VHDL), in order to have all the instructions completed into 5 clock cycles, the data memory in case of having arithmetic or logical instructions works as a register. The result is then written to address 0x16.
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Complete Datapath
