23 5 JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY  Vol.23 No.5 2001

1001-2486 2001 05-0059-05

*
FPGA
410073
CAM
CAM FPGA CAM
CAM CpP CAM CpP
TP333 FPGA CAM CP APEX VIRTEX
TN957.51 A

Design and Application CAM Based on FPGA

XU xin LI Zong-hua LU Qi-zhong ZHOU Yi-yu
School of Electronic science and Engineering National Univ. of Defense Technology ChangSha 410073 China
Abstract The content addressable memory CAM is a fast matching memory. It' s widely used in communication and
radars. In this article new methods of CAM designing based on two series of FPGA are brought forward. Two approaches of
coherent processor CP based on CAM are discussed. The real — time processing performance is supported by FPGA platform
emulation.
Key words FPGA Content Addressable Memory CAM Coherent Processor CP  APEX VIRTEX

CAM
CAM
CAM
CAM
CAM
FPGA CAM CAM
FPGA IP
FPGA CAM 1999 2000 Altera Xilinx
APEX Virtex FPGA FPGA CAM
1 CAM
CAM Content — Addressable Memory CAM
CAM
RAM CAM RAM
CAM RAM RAM CAM
Match
* 2001-06-22

99]7.3.1.KG0121
1975-



70 2001 5

RAM RAM 10bit RAM
1024 CAM
1024 8bit 10bit
CAM
1 RAM CAM

RAM

CAM

T o)
¥ 70,

Bx1024 | Ritnk

HAL[9:0]
8x 1024

RAM FBH -
RAM read mo::ite CAM 2R =t

CAM read mode

1 RAM CAM
Fig.1 Read mode comparasion on RAM and CAM

CAM RAM CAM
CAM
CAM
CAM CAM

2 APEX FPGA CAM

APEX FPGA  Altera FPGA APEX
APEX PLD
APEX 250
64bit 66MHz 620Mbps 2.5V APEX
0.22pum 1.8V APEX 0.18ym
APEX LUT Product Term  Memory
ESB embedded system block APEX APEX
CAM
APEX
CAM CAM 20ns 4ns CAM
APEX APEX
APEX ESB CAM ESB CAM
APEX20KE ESB 32 X32bit CAM
APEX ESB CAM
CAM ESB
2

32bit bit



FPGA 71

CAM
Data Address [ AC ik 02
AR 45 13 ™ Encoded autput
St py—
27 (L
45 02
85 03 ERAE =
2 CAM

Fig.2 CAM read operation

3 Virtex FPGA CAM

APEX CAM CAM
Xilinx Foundation Virtex FPGA CAM
Virtex CAM
CAM Virtex CAM
SRL16E Block SelectRAM Distributed SelectRAM
3.1 SRL16E CAM
SRL16E SRL16E Virtex
SRL16E CAM
3 4 16bit
“1" 15 0" 16 SRL16E 4
16bit CAM
« g “« g
SRIL16E
T L
MSE A, [3:0]
8 C LUT
MARE7:0]~ SRLI6E
S A T
St > LU
t Virtex Slice
3 SRL16E 8bitCAM 16

Fig.3 Write operation of 8bit CAM based on SRL16E
3.2 Block SelectRAM CAM

SRL16E CAM Virtex Block SelectRAM CAM
Block SelectRAM CAM16Word X 8bit
Block SelectRAM Block SelectRAM

A B 4096Word X 1bit  256Word X 16bit



72 2001 5

RAM Block SelectRAM CAM Block SelectRAM

3.3 Distributed SelectRAM”* CAM

SelectRAM* CAM Block SelectRAM Virtex
LUT SelectRAM " CAM
LUT Look—Up Table 16 Word X 1 bit RAM RAM
16bit 16 RAM 4
RAM 16
4 CAM

Coherent Processor

CP CAM CpP CAM CAM CP
CAM
1 CAM RAM CP 2 CAM CAM
CAM
CAM IP
CAM RAM IP CAM
RAM RAM P
CAM RAM CP
CAM
4 256 X1bit RAM
8bitCAM CAM RAM
RAM 1 0
CAM

i
CAaM CAM BTG _ Mt

AR 2:36 4l n 124
— | 1 125

Log gt )
8bitRF HA

I
R4 0125128
A5 n + 1147152

127

4 CAM CP
Fig.4 CP designing based on improved CAM
Xilinx Foundation XCV100PQ240 10 FPGA

CAM
Virtex Block SelectRAM CAM



FPGA 73

5
1
5
Fig.5 Simulation Platform based on DSP and FPGA
1 CAM CP
Tab.1 CAM and CP simulation conclusion
CAM CP CAM RAM CP
XCV100PQR40
108 904
10 180
CLB 20Xx30 ICLB=2Slice
Block RAM 40 960bit
PDW 48bit  12bit+ 12bit + 8bit + 8bit + 8bit
SRAM PDW CP
50MHz 50MHz
50MPPS 25MPPS
>35 >50
<25 <32
CAM FPGA CAM

FPGA CAM

Stromon C.D. et al. An Architecture based on Content Addressable Memory for the Rapid Execution of Prolog A . Proceedings of
5th International Conference and Symposium on Logic Programming Seattle C . WA 1998.

Altera Corporation. High-Density Embedded Programmable Logic Devices for System — level Integration R . Product Directions Tuly
1999.

Xilinx Corporation R . Virtex FPGA application Notes 2000.
Virtex FPGA J. 2000 11.





http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200105016.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e6%ac%a3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%ae%97%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e5%90%af%e4%b8%ad%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e4%b8%80%e5%ae%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%e7%94%b5%e5%ad%90%e7%a7%91%e5%ad%a6%e4%b8%8e%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22StromonC+D%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200105016%5e1.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200105016%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Altera+Corporation%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200105016%5e2.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200105016%5e2.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200105016%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e6%ac%a3%3b%e5%8d%a2%e5%90%af%e4%b8%ad%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dzjsyy200011022.aspx
http://c.g.wanfangdata.com.cn/periodical-dzjsyy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e5%86%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b0%be%e7%ac%b9%e5%8b%a4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GUO+Jun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Tsumo+Sasao%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_wdzxyjsj200706029&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_wdzxyjsj200706029.aspx
http://c.g.wanfangdata.com.cn/periodical-wdzxyjsj.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%ae%b8%e8%89%af%e6%a0%8b%22+DBID%3aWF_XW
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Thesis_Y1298027&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Thesis_Y1298027.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%a4%a7%e9%be%99%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e6%ac%a3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e5%90%af%e4%b8%ad%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_dzjsyy200112021&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_dzjsyy200112021.aspx
http://c.g.wanfangdata.com.cn/periodical-dzjsyy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%be%af%e5%bf%97%e9%9b%84%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%9e%97%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_dzjsyy200308002&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_dzjsyy200308002.aspx
http://c.g.wanfangdata.com.cn/periodical-dzjsyy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%ba%a2%e5%8d%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e9%9b%85%e6%94%b8%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%ae%b7%e8%94%9a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%9d%be%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%8d%ab%e9%9d%92%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%94%e9%9d%92%e8%8d%a3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Hong-nan%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HUANG+Ya-you%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YIN+Wei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Song%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Wei-qing%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Wei-qing%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22KONG+Qing-rong%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hndxxb200809014&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_hndxxb200809014.aspx
http://c.g.wanfangdata.com.cn/periodical-hndxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e5%a4%8f%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_kxycf201010021&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_kxycf201010021.aspx
http://c.g.wanfangdata.com.cn/periodical-kxycf.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%a4%a9%e4%ba%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a7%9c%e7%a7%8b%e5%96%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%91%a3%e9%98%b3%e6%98%a5%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dzgcs200608001.aspx
http://c.g.wanfangdata.com.cn/periodical-dzgcs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%88%8a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e4%b8%ba%e6%b2%9b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_hkldjs200701008.aspx
http://c.g.wanfangdata.com.cn/periodical-hkldjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e6%b5%b7%e6%ba%90%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e4%b8%80%e5%ae%87%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dzdkjs200401004.aspx
http://c.g.wanfangdata.com.cn/periodical-dzdkjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%a8%81%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xddzjs201013010.aspx
http://c.g.wanfangdata.com.cn/periodical-xddzjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ad%8f%e5%a8%9f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Thesis_Y740832.aspx
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200105016.aspx

