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Abstract

In this paper, an ASIC emulation system called ACE (ASIC Emulator) 1s proposed. It can produce the
prototype of target ASIC in a short time and verify the function of ASIC circuit immediately. The ACE
is consist of emulation software in which there are EDIF reader, library translator, technology mapper,
circuit partitioner and LDF generator and emulation hardware including emulation board and logic
analyzer.

Technplogy mapping is consist of three steps such as circuit partitioning and extraction of logic
function, minimization of logic function and grouping of logic function. During those procedures, the
number of basic logic blocks and maximum levels are minimized by making the output to be assigned in
a same block sharing product-terms and input variables as much as possible. Circuit partitioner obtain
chip-level netlists satisfying some constraints on routing structure of emulation board as well as the
architecture of FPGA chip. A new partitioning algorithm whose objective function is the minimization of
the number of interconnections among FPGA chips and among group of FPGA chips is proposed.

The routing structure of emulation board take the advantage of complete graph and partial crossbar
structure in order to minimize the interconnection delay between FPGA chips regardless of circuit size.
logic analyzer display the waveform of probing signal on PC monitor that is designated by user. In order
to evaluate the performance of the proposed emulation system, video quad-splitter, one of the commercial
ASIC, is implemented on the emulation board. Experimental results show that it is operated in the real
time of 14.3MHz and functioned perfectly.
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src.lib

20i3(z:0, al:l, a2, bl b2, ¢

dec38(z0:0, z1:0, z2:0, z3:0, z4:0, z5:0,
26:0, z7:0, a0, al'l, a21)
lat.lib

inv(z0:0, a0:I)

and2(z0:0, a0, al:l)

nor3(zn0:0, a0:1, al:I)

dec4e(z0:0, z1:0, z2:0, z3:0, s0:1, sl, s2:I)

trans.lib

aoid(z, al, a2, bl, b2, ¢)
and2($newnet0, al, a2)
and2($newnetl, bl, b2)
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a
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inv(z2, $newnet3)
inv(z3, $newnet4)
inv(z5, $newnet6)

z7, a0, al,

inv(z4, $newnetd)
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