Design Specification for Floating Point Unit of ALU

1. Some Assumptions derived from Function Specification::

· All designs are complied to MIPS32
· Only Support IEEE 574 format (single precision)
· FPU is a core part of CPU, not stand-alone

· The FPU has no own storage registers, all values and results should be stored in the CPU.

· The FPU core assumes that the CPU has to issue the instructions and know when the result should come out

· The CPU should decide whether can issue FP instructions or not (detect hazards etc.).

2. Instruction Set Design
Arithmetic Instructions  Supported:

	Mnemonic 
	Instruction

	ADD.fmt
	Floating Point Add 

	SUB.fmt
	Floating Point Subtract

	MUL.fmt
	Floating Point Multiply

	DIV.fmt
	Floating Point Divide 

	ABS.fmt
	Floating Point Absolute Value


FPU Instruction Formats:

Note: Only support register operands 
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	COP1 t
	fmt
	ft
	fs
	fd
	function


Function value of Arithmetic Instruction:

	Mnemonic
	Instruction
	function value:

	ADD
	Add
	000000

	SUB
	subtract
	000001

	MUL
	multiply
	000010

	DIV
	divide
	000011

	ABS
	Absolute value
	000101


· As all the function values begin with 3 zeros, only last 3-bits make sense.

IEEE 574 Format (only “single” format is supported):
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	S
	Exponent 
	Fraction


3. External Interface Desgin
Requiremetns:

· Two operands are input from data-path

· Operation type is inputted from Control path.
· Result is output to data-path.

· The unit should give out exceptions .

· The unit should give “ready” signal when finished in the Control Path
	Deriction 
	Size
	Meaning

	INPUT
	[31:0]
	Operand A

	INPUT
	[31:0]
	Operand B

	INPUT 
	[2:0]
	Operation Type

	OUTPUT
	[31:0]
	Result

	OUTPUT
	1
	Exception (Overflow, Underflow, Divide by Zero)

	OUTPUT
	1
	READY


4. The Top-level Diagram of the Floating Point Unit

The top-level of the FPU design is shown in the figure below. Preceding all the functional units is a pre-decode block. The pre-decode block decode each input. Following the block is a calculation unit, in which all add, sub, absolute, multiply and divide operations are executed.  Actually, the calculation unit is made up of several sub-units such as ADD/SUB, MULT, DIV etc.Following this block are two sets of MUXes. One set selects a data-output from the calculation unit, the other MUX is to select “exception” flag outputs from the calculation unit. The MUXes are sharing the same select lines, so that the data output and flag outputs are always selected from the same sub-units of calculation unit.
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