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ABSTRACT

This paper proposes the hardware IP design of JBIG2 encoder. In order to facilitate the next generation FAX
after the standardization of JBIG2, major modules of JBIG2 encoder are designed and implemented, such as
symbol extraction module, Huffman coder, MMR coder, and MQ coder. ImpulseC Codeveloper and Xilinx
ISE/EDK program are used for the synthesis of VHDL code. To minimize the memory usage, 128 lines of input
image are processed succesively instead of total image. The synthesized IPs are downloaded to Virtex-4 FX60
FPGA on MLA410 development board. The four synthesized IPs utilize 36.7% of total slice of FPGA. Using
Active-HDL. tool, the generated IPs were verified showing normal operation. Compared with the software
operation using microblaze cpu on ML410 board, the synthesized IPs are better in operation time. The
improvement ratio of operation time between the synthesized IP and software is 17 times in case of symbol
extraction IP, and 10 times in Huffman coder IP. MMR coder IP shows 6 times faster and MQ coder IP
shows 2.2 times faster than software only operation. The synthesized H/W IP and S/W module cooperated to

succeed in compressing the CCITT standard document.
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FPGA 2,413 / 25,280 639 / 25,280 2,173 | 25,280 4,122/25,280
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s S/W(ns) 1,490,199,310 65,050 143,426,080 64,648
2
HE] H/W(ns) 86,178,510 6,250 23,060,660 28,863
o HEAe) oF 17 W oF 10 vl ok gul oF 2.2 ¥
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Device Utilization Summary

Logic Utilization Used Available | Utilization
Nl}mber of Slice 3341 50,560 6.6(%)
Flip Flops

Number of 4 input

LUTs 9,814 50,560 19.4(%)

Logic Distribution

Number of occupied 9271 25280 36.7(%)

Slices
Total Number 4

16,4 60 32
input LUTs 6491 30,5 (%)
Number of bonded

1 576 4

10Bs 5 14
Total equivalent gate 4621873

count for design
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