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The design and implementation of 10 gigabit ethernet
link based on FPGA

KONG De-wei'*, YUAN Guo-shun', LIU Xiao-qiang'**

(1 Institute of Microelectronics of China Academy of Sciences, Beijing 100029, China;
2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Based on the FPGA hardware, this paper designs a 10 Gigabit Ethernet link transmission system.
Simplifying the seven-layer OSI model, the paper designs a five-layer network transmission model and deeply studies
the transport layer, network layer and data link layer. A complete UDP/IP protocol, ARP protocol and 10 Gigabit
data link layer MAC controller are implemented. The UDP/IP protocol implements data encapsulation and
decapsulation. The ARP protocol solves the mapping problem between IP address and MAC address, which is
conducive to build a large-scale system. Using repeated CRC units, the paper implements CRC with zero delay,
which speeds up the data transmission process. The system was designed and implemented on the Xilinx-based
Kintex UltraScale device and the system function test was performed on the MC02 development board.
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S_paylaod_tready &&
S_payload_tvalid &&
S_payload_tlast

M_paylaod_tready&&\ S_hdr_valid &&
S payload tvalid&g | —rdr_ready &&

Write_header
M_paylaod_tready
S_hdr_valid &&

S_hdr_ready &&
M_paylaod_tready

M_paylaod_tready&&
S_payload_tvalid&&
IS_payload_tlast
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BN TE R SFP+ 6478 1 A R BdE . Hk %
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Setup Hold

Worst Negative Slack (WNS): 2.420ns Worst Hold Slack (WHS): 0.031ns

Total Negative Slack (TNS):  0.000 ns Total Hold Slack (THS): 0.000 ns

Number of Failing Endpoints: 0 MNumber of Failing Endpoints: 0

Total Number of Endpoints: 17032 Total Number of Endpoints: 17014
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Resource Utilization Available Utilization %

LUT 6332 242400 261
LUTRAM 194 112800 017
FF 7440 484800 153
BRAM 11.50 600 1.92
(o] 4 520 077
GT 1 20 5.00
BUFG 6 480 125
MMCM 1 10 10.00
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Filter: | arp || udp.port == 1234| v | Expression... Clear Apply Save
No. Time Source Destination Protocol Length Info
10397 46.7704150[Dellinc_aa:cc:71] Broadcast ARP 42 who has 100.

10398 46.770744002:00:00:00:00:00 DellInc_aa:cc:71 ARP
10399 46.7707750{100.100.1.185 100.100.1.128 ubP
10400 46.7710550100.100.1.128 100.100.1.185 upbp

60 100.100.1.12
51 Source port:
60 Source port:

= Frame 10399: 51 bytes on wire (408 bits). 51 bytes captured (408 bits) on inter
@ Ethernet II, |src: DellInc_aa:cc:71 (e0:db:55:aa:cc:71), Dst: 02:00:00:00:00:00|
3 Internet Protocol version 4, src: 100.100.1.18 00.100.1.185), Dst: 100.100.
3 User Datagram Protocol, Src Port: BUB0 (B0BU), DSt Port: 1234 (1234)
- pata (9 bytes)

Data: 6772656174206d616e

[Length: 9]

0000 02 00 00 00 00 00 €0 db 55 aa cc 71 08 00 45 00 ........ U..q..E.
0010 00 25 7¢ 86 00 00 80 11 00 00 64 64 01 b9 64 64 Z%l..... ..dd..dd
0020 01 80 1f 90 04 d2 00 11 cc 23 67 72 65 61 74 20 ........ . spreat |
0030 6d 61 6e Lizun ] el
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