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No.7 Signaling FISU Filter Based on FPGA
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Abstract In allusion to the disadvantage of processing Fill-in Signal Unit(FISU) using CPU, on the basis of analyzing the process of initial
aligning and FISU processing in No.7 signaling system, a new design scheme adopting Field-Programmable Gate Array(FPGA) to achieve FISU
filter is put forward. The principle figures, communication mechanism between FPGA and CPU, and signal processing flow charts are carried out.
ISE and ModelSim software are used to achieve simulation. Simulation result proves that the scheme is correct, feasible and effective.

Key words No.7 signaling system; process of initial aligning; Fill-in Signal Unit(FISU) filter; Field-Programmable Gate Array(FPGA)

1 / (Backward Indicator Bit/Backward Sequence
No.7 Number, BIB/BSN)[2]
El TS16 (2) LSSU MSU
(High-level Data Link Controller, HDLC) (1 CPU FIB/FSN  BIB/BSN
No.7 FIB/[FSN  BIB/BSN  FISU
(Fill-in Signal Unit, FISU) 2 (3)FIFO CPU
No.7 CPU (4) CPU
100 ( ) ) CPU
CPU 95% (6)HDLC HDLC CRC
FISU El /
No.7 CPU B e
CPU FISU : :
CPU : HDLC : El
(Field-Programmable cPU K= Ky FIFO |
Gate Array, FPGA)®  FISU i !
2 FISU L i
21 FPGA 1 FPGA FISU
1 FISU FPGA <<CPU
FPGA E1 > No.7 22 CPU FPGA
CPU (Message Signal CcPU FPGA
Unit, MSU)[2] (Link Status Signal
Unit, LSSU)([2] FPGA FISU (1FISU  FIB/FSN  BIB/BSN
E1 HDB3 (2) LSSU MSU
FPGA  FISU FPGA
1 FPGA CcPU
1) CPU LSSU WMSU (1976 )
FISU / (Forward
Indicator Bit/Forward Sequence Number, FIB/FSN) 2009-09-15  E-mail Imyjinmei@163.com

—236—



(1)FISU  FIB/FSN  BIB/BSN FIFO
(2) LSSU (4)FPGA Hdlc_Rdy_Flag 1, Cpu_Sig_Flag 0
(3) MSU Dpram_Store_Flag 0 FSN/BSN
4) 1 FISU HDLC FIFO
MSU CPU MSU (5)FPGA RAM HDLC FIFO
CPU MSU Cpu_Sig_Flag  Hdic_Rdy Flag 0 Hdlc_Eop_Flag
FIFO FPGA FIB/FSN  BIB/BSN 1
FISU MSU  FIB/FSN  BIB/BSN (B)FPG A FSN/BSN HDLC
FIFO Hdlc_ Rdy Flag 0 Hdlc_Eop Flag 1
23 CPU FPGA (7)HDLC Hdlc_Eop_Flag 1 FIFO
CPU  FPGA FIFO El
No.7 ®) @~ @
No.7 = weora| cry cPU
64 Byte FIFO 64 Byte3 RAM \ RAM
(D7) Cpu_Sig_Flag 1
ERR ERR 1 CRC X
Dpram_Store_Flag |—\—
6 (D5-D0) .
( ) ERR 0 e FSN/BSN | |RAM [ FSN/BSN [ |RAM
3 FISU ’—M AA A4 'YVY ;
3.1 FISU SD[7:0] FSN/
2 RAM BSN RAM
CPU MSU  LSSU FPGA  Hdic_Eop_Flag *‘ H—F
FISU FD[7:0] ; FIFO FIFO
(1)Cpu_Sig_Flag CPU 1 3
RAM HDLC FPGA 0 3.2 FISU
(2)Dpram_Store_Flag CPU 1 RAM 4 FISU
2 FSN/BSN FPGA 0 FIB/FSN  BIB/BSN FPGA
(3)HdIc_Rdy_Flag HDLC 1 FPGA CPU
HDLC FIFO 0 :
(4)Hdlc_Eop_Flag FPGA HDLC  FIFO [ st ]
1 HDLC HDLC 0 FSN,BSN@@
Dp Store Flag ] Hrdetk ?BJDU\:l
wo N\ | EF FIFO \‘— o Wr Dpram_Flag <
]‘ Bk o> L i [€
é/f\[]:\]/l B it | Hdle_Rdy_Flag . <:’l>
g?j CPU_Sig_Flag Efﬁﬂ Fldic_Eop Flag » l—] &1t CPU_Sig Flag ?}% < e b Fleg
_>i£r;‘2%u‘ 24 Hdle Eop Flag .
5 i
3 4
4
(1)Hdlc_Eop_Flag HDLC
(1)CPU Cpu_Sig_Flag 0 RAM 1 LI FSN/BSN
Cpu_Sig_Flag  Dpram_Store_Flag 1 0
(2)FPGA Dpram_Store_Flag 0 RAM (2)HdIc_Err_Flag HDLC CRC
2 FSN/BSN Dpram_ Store_Flag 1 LI FSN/BSN
0 0
(3)FPGA Hdlc_Rdy Flag 1, Cpu_Sig Flag 1 (3)Dpram_Store_Flag FSN/BSN
Dpram_Store_Flag 0 RAM HDLC 1 FSN/BSN 0

—237—



(4)Wr_Dpram_Flag FSN/BSN Cpu_Sig_Flag 1 2) Hdlc Err Flag 0 FIFO
LI 0 CRC 1 RAM Cpu_Sig_Flag 1
RAM 0 (4)CPU Cpu_Sig_Flag 0 3
(5)Cpu_Sig_Flag RAM 1 CPU 1) 1
RAM 0 Cpu_Sig_Flag 0 2) 0 RAM
5 Cpu_Sig_Flag 0
(6) 1)~ ®)
3.3
HRD[7:0] m m FPGA Xilinx XCV600E-
Hd.mm% — 6HQ240C! VHDL ISE 8.2i
Hdic_Err_Flag ¥ 1 ModelSim SE 6.2b
SRDI70) W R / FPGA FIB/FSN
FBD|7:0] BRT T BIB/BSN FISU CPU
Rxd_Store_Flag IM@ @_ FISU FPGA
FRD[7:0] Tl FIB/[FSN  BIB/BSN  FISU CPU
Wr_Dpram_Flag % FISU
DRDI[7:0] m 1690 1068
Cpu_Sig_Flag IM,@ 16 RAM
MPD|7:0] PUBALT 4
. ] FPGA  FISU
FISU
> CPU  FISU
(1)HDLC
FIFO Hdlc_Eop _Flag 1
CRC Hdlc Err Flag 1 FISU
) 1) FIFO
3 LI LI 0  Wr_Drpam_Flag 1
2 2) FIFO 1 2 FSB/BSN
Wr_Drpam_Flag [ ' (M} - 2006,
[2] , .No.7 [M]. :
Rxd_Store Flag 1 3 3) Hdic Err_Flag 1 1999,
Wr_Drpam_Flag 1 3] ’ ’ ’ FPGA
(3) Rxd_Store_Flag 1 FIFO 2 [, 2007, 33(12): 270-272, 274.
FSN/BSN Rxd_Store_Flag 0 [4] Xilinx Corp. Vertex-E FPGA Family Data Sheet[Z]. (2004-06-06).
Wr_Drpam_Flag 1 Hdlc_Err_Flag 1) http:/Awww.xilinx.com.
Hdlc_Err Flag 1 RAM 3 1
( 235 )
(3) c1
24 h
(4) AT +4++ [1 , , ) [4.
ATH  Hang Up 2005, 25(12): 2914-2915.

[2] Spencer J B, Finholt T A, Foster I, et al. NEESgrid: A Distributed

2 Collaboratory for Advanced Earthquake Engineering Experiment

and Simulation[C]//Proc. of the 13th World Conference on
Earthquake Engineering. Vancouver, Canada: [s. n.], 2004.

[3] Donald M, Randall B. The Xport Collaboratory for High-brilliance
X-ray Crystallography[EB/OL].  (2003-04-24). http://www.cs.

6 indiana.edu/ngi/sc2000/index.html.

[4] Ellisman M H, Lu Dai, Lamont S, et al. An Award Winning
Methodology for Cyberinfrastructure Driven Collaborative Labora-
tories[EB/OL].  (2004-11-23). http://telescience.ucsd.edu/about.
shtml.

OK

—238—



