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Semi-Custome Design Methodology for Bidirectional
Routing Fabric of Programmable Logic Cores

XIE Xiao-dong, LI Ping, FAN Xue, LI Wen-chang, and LI Wei
(State Key Laboratory of Electronic Thin Films and Integrated Devices, University of Electronic Science& Technology of China Chengdu 610054)

Abstract A novel design methodology for programmable logic cores (PLCs) is proposed. A structured
hardware description strategy is applied where some repeatable tiles are created and then replicated to form the
fabric of the PLC, afterwards, the semi-custom design flow is used for layout generation. Compared with the
existing ‘soft” PLCs design methodlogy, the problem of ‘combinational cycle’ is solved through bypassing the
process of synthesis. Experimental results show that the area of PLCs designed following this methodology is
reduced by about 50%. The feasibility of this methodology is verified through the implementation of desired logic

functionality on the proof-of-concept prototype chip.
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Architecture STRU of SWITCH_block is
A Component  TI01D1 (AOE:in  std_logic;Y:out
y std_logic)
B3 A1 7 ] [ F1 )i ] Begin --TRISTATE BUFFER with active
S D O By
For iin 0 to N-1 generate
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Architecture STRU of PLC is --PLC, tracks:N,
size:M>M Component BASIC_module (left_channel,
bottom_channel, right_channel, top_channel: inout
std_logic_vector ((N-1 downto 0)---);

Component SWITCH_block (left_channel,
bottom_channel, right_channel, top_channel: inout
std_logic_vector ((N-1 downto 0)--- ); Signal
H_channel,V_channel: channel_array; type
channel_array is array (M—1 downto 0, M—1 downto 0)
of logic_vector (N-1 downto 0);
Begin

For i in 0 to M-1 generate
Module

For K in 0 to M-1 generate

BASIC_moduleortmap (left_channel=>
V_channel(K,i), bottom_channel=>H_channel (K,i),
right_channel=>V _ channel (K+1,i), top_
channel=>H_channel(K,i+1)---);

SWITCH_ block port map (left_ channel=>H_
channel (K,i), bottom_channel=>V_channel (K,i),
right_channel=>H_ channel (K+1,i), top_ channel=>
V_channel (K,i+1)--);

End generate;

-- replicate Basic

TI01D1portmap (a=>left_channel(i), y=>right_
track(i)---);

TI01D1portmap (a=>right_track(i), y=> left_
track(i)--);

TI0O1D1portmap  (a=>left_track(i), y=>top_
track(i)---);

TI0O1D1portmap  (a=>top_track(i), y=>left_
track(i)-*);

End generate; --bidrectional switch

Architecture STRU of BASIC_module is --Basic
Block
Component MX41D1 ( - ) -4 t0 1
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Component DFPNSNRQ?2 (--+)
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