ECE 764
Floating point execution subunit


Fall 2008


Project 3

DUE: Friday 

For this project you will work in groups of 3 or 4.

The project is to both HDL model and verify the sub-unit.  A dropbox has been added on CARMEN for submission.
*******************+++++++++++++*****************
FOR THIS PROJECT there will be a 6 to 8 minute presentation of the results on Friday June 4 by each group.
FPA/FPM subunit specification

The following is a Floating Point subunit to be used in computer processor architecture.  It consists of the Floating Point Adder and Floating Point Multiplier execution units, a set of Floating Point registers and controllers.  A high level diagram is given in the figure below.
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FPA and FPM Controller description

Each of the execution units has its own sub-state machine controller.  For the FPA the controller coordinates the two input register stations and the output hold register.


The general concept of operation is the when there is a free register the subsystem controller sends an operation to the unit and it is loaded in the free register.  The controller will maintain status information of the availability of each register.  This is due to the fact that data transfers and the controller clock operate much faster than the execution unit.  It takes 15 controller clock cycles for an operation.
Explanation of the registers

The input registers:

Operation ID – A 6 bit unique Identifier for linking back to the main controller and which instruction of the process thread indicated by the Process Thread ID bits (6).  A 7th bit is used to indicate an ADD or Subtract operation.

Ox status – A register used to indicate the status of that register.



0 – Register is free



1 – Register contains data



2 – Register contains data and operation in progress


OxSx – Operation x (1 or 2) Source x (register number) – The register in the floating point register set that this is a copy of.  That register will have a flag indicating that its data is in use.

OxD – The destination for the results of the operation – That register, typically this will be one of the source registers, will have a flag bit indicating that the register is being held pending delivery of the results.


Opx – Input operands – the two operands for the operation

The Results


Oper ID – Carried forward when the operation goes into execution. 

Res D – The destination for the result 


Result – the data of the result


Result Flags – these get delivered, along with the OperID to a results flag queue to be available for any conditional tests that would be done after completion of the execution of the instruction in it thread.


R status – the results status register – 0 no result – 1 a result ready for return to register
General FPA/FPM controller operation


The controller starts out by checking the Load Operation and Data Request.  
If there is a request and a register is free to receive it the controller responds by indicating this on the status line.  In response the data is sent and loaded into the free register.  After the load, the status of the register is set to a value of 1 and the appropriate values loaded into all the registers.
If there is a completed operation, indicated by a 1 in R status, then the result is sent back to the main FP registers and a value of 0 placed in R status.

Concurrent to this if an operation is in progress then it continues.  If an operation is not in progress then a status 1 register can be started into operation by loading the registers operands into the unit and setting the status register to a value of 2.  After the correct number of cycles the value of R statues if set to 1 to indicate a complete operation.
Diagram of FPx execution unit.
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