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Research and Development of High-speed Logic Emulator for Ultra-Scale Integrated
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Although FPGA-based logic emulators for logic verification of integrated
circuits are widely used in worldwide, they have low frequency operation due to implementation
problems and cannot easily partition the test circuit into multiple FPGAs. Therefore, in this
research, a novel FPGA-based logic emulator using high-speed serial communication is proposed. The
proposed emulator connects among multiple FPGAs by the virtual wiring, which enables many inter FPGA

wirings and it also enables the circuit partitioning easily. In this research, researcher clarifies
the basic architecture of the emulator and the circuit partitioning method suitable for it.

FPGA




FPGA-based

FPGA
FPGA
- FPGA
FPGA
FPGA
1
80
ZeBuPersonal
_ EVE, 2009
FPGA-based Lo
=
Z + HES7
8-, Aldec, 2012
FPGA & 40
[
'g ZeBuBlade2 g
B |\ EVE, 2011 {
S 20 \
FPGA E o zosee
$N_pran
| N
0 500
FPGA-based h
1 FPGA-based
FPGA-based “Virtual wire”

ZeBuServer
EVE,2009

1,000 [Mgates]

J.Babb, R.Tessier and

A.Agaral, “Virtual wires: Overcoming pin limitations in FPGA-based logic emulators,” |EEE Workshop

on FPGA-based Custom Computing Machines (FCCM 1993), pp.142-151, 1993.

Virtual wire FPGA
FPGA
FPGA FPGA
FPGA
FPGA
2,000 FPGA
FPGA FPGA -based
FPGA-based
FPGA -based
FPGA -based
20MHz
FPGA
FPGA-based
FPGA
FF FF FPGA
FF
FPGA
FPGA IP Xilinx  FPGA
Aurora
IP
8B10B 64B66B



FPGA

2 Xilinx Kintex Ultra Scale FPGA
GTH

GTH
500Mb/s 16.375Gb/s

N bit

N bit

GTH TR (“ptal o | i
FF 4 i’v Transmitter Receiver °"'°"'tﬁ_i '
. (| Hh l . | Optioa fier ) T l'I | ]
wbit | pecover rme o
16 User Design User Design
FPGA1 FPGA2
2
FPGA
FPGA
FF FPGA
FF
1 FF
3 FF
FF
3
METIS
hMETIS
2
FPGA
METIS
Xilinx Kintex UltraScale FPGA XCKU040-2FFVA1156E KCU105
Evaluation Kit 2
3 VTR fir_scu_rtl_
restructured_for_cmm_exp, rs_decoderl mac2 DES
2
METIS
6Gbps 1 5.73 11.70MHz

Vertex UltraScale+ XCVU13P



32.75Gbps 128 29.97 45.02MHz

128 9
FPGA 1 16
FPGA FPGA
FPGA

113
l

FPGA ?
RECONF2016-56 vol.116 no.417 pp31-36 Jan. 2017.

M.Amagasaki, F.Murase, M.Kuga, M.lida, and T.Sueyoshi : “FPGA based ASIC Emulator with
High Speed Optical Serial Link,” Proc. of the 8th International Workshop on Highly-Efficient
Accelerators and Reconfigurable Technologies (HEART2017), Article No. 18, June 2017.
doi:10.1145/3120895.3120913

“FPGA

EX]

2018 A6-1 ppl-6 March. 2018.

” RECONF2018-33
vol.118 no.215 pp79-84 Sep. 2018.

113
l

FPGA »
RECONF2016-56 vol.116 no.417 pp31-36 Jan.2017.(2017/1/23 )

M.Amagasaki, FMurase, M.Kuga, M.lida, and T.Sueyoshi, : “FPGA based ASIC Emulator
with High Speed Optical Seria Link,” Proc. of the 8th International Workshop on
Highly-Efficient Accelerators and Reconfigurable Technologies (HEART2017), Article No. 18,
Bochum, Germany, 9™ June 2017.

“FPGA

EX]

2018 A6-1 ppl-6 March. 2018. (2018/3/2 )

b3

RECONF2018-33 vol.118 no.215 pp79-84 Sep.2018.(2018/9/18 )

http://www.arch.cs.kumamoto-u.ac.jp/



)
@)

ZHAO, Qian

AMAGASAKI, Motoki

IIDA, Masahiro

SUEY OSHI, Toshinori



