

[image: image1]KM5203 is a highly integrated silicon core for  MPEG-4  Video Encoder and Decoder. It supports Simple Profile Levels 1 to 3 for QCIF (176x144)  and CIF (352x288)  resolution video  encoding and decoding with low bit rates up to 384  Kb/s. The core can encode incoming video stream or decode the video bit stream.  Its open architecture allows direct interface with other IP cores like embedded processors, USB, and VGA etc., to build complete System-on-a-chip (SoC) solutions.
Features

· Compliant with ISO/IEC 14496-2 standard video compression

· Supports Simple Profile Levels 0-3

· All the features required are built into the core

· Supports I-VOPs and P-VOPs up to 4 video objects
· Supports Motion vectors +/- 16 search range

· IEEE-1180 compliant IDCT 
· Type 1 dequantizer

· Inverse DC/AC prediction

· Fully synchronous design
· Low power design for portable devices
· Generic host PIO interface

· Generic  DMA interface to SDRAM

· Low latency embedded processor cache bus interface
· Internal 16-bit SDRAM bus 

· Interface to 16Mbit or 64Mbit SDRAM

· YCbCr 4:2:0 raster stream output
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Optional Features

· YCbCr to RGB conversion

· Video scaler to convert  to VGA or D1 resolution from CIF or QCIF and vice versa
· Type 2 quantizer support (H.263+)

· H.263+ compatible stream decode

· Overlapped Block Motion Compensation filter 

· Deblocking/Deringing post processing filter  

· Resynchronization Features
· Extension to higher bit rates and video resolution

Functional Description
For the encoder operation, a CIF or QCIF YCbCr 4:2:0 video resolution data can be transferred from the external DMA interface to SDRAM. All the core registers are programmable from the external host PIO interface to start the encoder operation. Incoming video data is converted into macro blocks and coded as I-VOP or P-VOP based on register parameters and bit rate feed back. The intra macro blocks are passed through DCT transform, quantizer, dc/ac prediction, scan, and entropy coder modules.The inter blocks are passed through motion estimation, DCT transform, quantizer, scan, and entropy coder modules. The resultant encoded bit stream is stored into the SDRAM for further processing or storage. The following simple profile table illustrates the stream parameters.

For the decoder operation, a compatible MPEG4 Video elementary stream can be transferred from the external DMA interface to SDRAM. All the core registers are programmable from the external host PIO interface to start the decoder operation. The bit stream parser block takes data from SDRAM buffers and parses the bit stream into decompression parameters and compressed macro block data. The compressed macro block data is inverse scanned, inverse dc/ac prediction performed, dequantized, and sent through IDCT block. For P-VOPs motion compensation is performed on a parallel data path and the prediction is added to the incoming stream.  The decoded data is then stored into SDRAM in YCbCr 4:2:0 raster scan order for further processing or display.
Parameters at different levels of Simple Profile as specified in ISO/IEC 14496-2 are: 

	Level 
	Typical Visual Session Size 
	Macroblocks per VOP 
	Maximum VBV Buffer Size 
	Maximum number of objects 
	Maximum Video Packet length (bits) 
	Maximum Bitrate (kbps) 

	 1 
	 QCIF 
	 99 
	 10 
	 4 
	 2048 
	 64 

	 2 
	 CIF 
	 396 
	 40 
	 4 
	 4096 
	 128 

	 3 
	 CIF 
	 396 
	 40 
	 4 
	 8192 
	 384 


Table 1: Parameters of Simple Profile 

Applications

• Digital Video Capture, Storage, and Playback devices 
• Video Conferencing 

• Surveillance video

• Solid-state video Cameras/Camcorders

• Video recorders 
• Video Streaming devices

• Portable (PDA, Cell Phone) Video devices
• Wireless Video devices
Deliverables
• RTL source code (Verilog) or optimized netlist

• Bit-accurate C model 

• Test Bench

• Documentation
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