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Introduction

The MDCT core is two dimensional discrete cosine transform implementation designed for use in compression systems like JPEG. Architecture is based on parallel distributed arithmetic with butterfly computation. Done as row/column decomposition where two 1D DCT units are connected through transposition matrix memory. Core has simple input FIFO interface. Design is synchronous, with single positive clock edge and no internal tri-state buffers. Latency between first latched input data and first DCT transformed output is 106 clock cycles. Core uses double buffered RAM for storing intermediate product results after first DCT stage for maximized performance. This way both 1D DCT units can work in parallel effectively creating dual stage pipeline. MDCT core takes 8 bit input data and produces 12 bit output using 12 bit DCT matrix coefficients. This may be enhanced to be configurable in the future.

Self checking testbench is included for testing operation of the MDCT core. Testbench takes matlab-converted bitmap image, MDCT core DCT-transforms it and testbench compares input image to reconstructed one by performing behavioral IDCT. Peak signal to noise ratio is computed to see how big error is introduced by fixed point arithmetic. Testbench can also perform quantization of DCT output, but when this option is enabled DCT core operation is not verified. Testbench created DCT images (reconstructed image and error image) can be converted to JPEG format by matlab scripts (included).

Core was not yet tested on real HW FPGA.

Architecture

This section describes the architecture of the block. A block diagram should be included describing the top level of the design.
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Operation

This section describes the operation of the core. Specific sequences, such as startup sequences, as well as the modes and states of the block should be described.

Registers

This section specifies all internal registers. It should completely cover the interface between the core and the host as seen from the software view.

List of Registers

	Name
	Address
	Width
	Access
	Description

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table 1: List of registers

Register 1 – Description

(You shall choose the style of register you prefer. Do not use both options in one and the same document.)

	Bit #
	Access
	Description

	
	
	

	
	
	

	
	
	


Reset Value:


Reg_Name: 0000h
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Table 2: Description of registers

Reset Value:


Reg_Name: 0000h

Clocks

This section specifies all the clocks. All clocks, clock domain passes and the clock relations should be described.

	Name
	Source
	Rates (MHz)
	Remarks
	Description

	
	
	Max
	Min
	Resolution
	
	

	clk_pad_i
	Input Pad
	10
	4
	0.1
	Duty cycle 70/30.
	For external interface.

	wb_clk_I
	PLL
	200
	-
	-
	Must be synchronized to sm_clk_i
	System clock.

	sm_clk_i
	Input port
	55
	40
	1
	There are multi-clocks paths.
	Clock 55MHz for State machine.


Table 3: List of clocks

IO Ports

This section specifies the core IO ports.

	Port
	Width
	Direction
	Description

	wb_clk_i
	1
	Input
	Block’s WISHBONE Clock Input

	wb_rst_i
	1
	Input
	Block’s WISHBONE Reset Input

	wb_sel_i
	4
	Input
	Block’s WISHBONE Select Inputs

	foo_pad_o
	1
	Output
	Block’s foo output to output pad

	…
	
	
	


Table 4: List of IO ports

Name

This section may be added to outline different specifications.

Name

This section may be added to outline different specifications.

This section contains an alphabetical list of helpful document entries with their corresponding page numbers.
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