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ABSTRACT

Communication network in KTX (Korea Train eXpress), the express train system, has to
transmit status variables periodically within tens of seconds and real—time control informations
which has short reply like status transition or alarm. KTX uses Tornad* (TOken Ring Network
Alsthom Device) network for this purpose. This network can send and receive messages which
enable express train applications embedded in intelligence boards to communicate by itself.
Layer 1, 2 of Tornad* is implemented with differential manchester encoding and IEEE 802.4
standard( token bus standard ) respectively. To implement layer 1 and 2, we implemented
twisted pair modem using FPGA for layer 1 and used MC68824 from Motorola for layer 2.
MC68824 bus arbitration and memory controller is implemented using CPLD.
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3. Tornad* Physical Layer &

3.1 Component of the board
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3.2 DPRAM Interface Logic & Arbitration Logic design
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34 HXE
HAEs 3A2E B #o]29 LOOPBACKS &3tk MPC8609] HelolE ol&ste] ofgfo] g&
Tl HAEE R3Pst9 . Host Interface tests= MPC8603 TBCY <#o]lH E= ClEH ol A~
o} MPC860%} TBCS] mlE R QlEjHo]~E A§dl: A oZ MC688249] Aos et ¥4
olt}, 18]31 LOOPBACK TESTE TBCZF EZE& AAsta dolHE dE3sta I HAE3 deolHE
vk woba] =2l WFo] Aste AS HAEste #Aolth. HAE AL ot At
HOST INTERFACE TEST 34
® Issue SET MODE 3 Command to Set SWAP and HLEN Bits
Prepare First 34Bytes of Test Buffer
Load CPA VALO with Function Code of Buffer if Needed
Load CPA VALl and CPA VALZ with Pointer to Buffer
Clear Done Bit in CPA Status Word
Issue HOST INTERFACE TEST(Code is BC)
Wait for Done Bit in Status Word
® Compare Returned Data to Data which was given to the TBC
LOOPBACK TEST %%
® Jssue SET MODE 3 Command to Set SWAP, HLEN, RCDS, and TCDS Bits if Needed
Prepare Test Buffer
Load CPA VALO with Function Code of Buffer if Needed
Load CPA VALI and CPA VALZ with Pointer to Buffer
Issue SET INTERNAL/EXTERNAL LOOPBACK MODE
Initialize Modem if in External Loopback Mode
Clear Done Bit in CPA Status Word
Wait for Done Bit in Status Word

Read Indication O and 1 for Errors

>

Compare Returned Data to which was given to the TBC
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