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FPGA Implementation and Design of USB SIE IPCore
Z0U Qiong, GUO Donghui
(Xiamen U niversity, Xiamen, 361005, China)

Abstract: On the basis of USB Open Core, anovel USB SIE (Serial Interface Engine) logic block architecture is designed.
The USB SIE is partitioned into several temporally independent functional modules, and each of which is designed with RTL
(Register T ransfer Level) individually. All the modules are then integrated into one design and simulated successfully. The
USB SIE logic blocks are synthesized and implemented on FPGA successfully.
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always @ (send _token or token _pid or tx _data _ data)
if(send _token)

else tx _data = tx _data _data;

tx _data = token _pid;

always @ (dsel or tx _data _st or tx _spec _data)
if ( dsel)

else tx _data _data = tx _data _st;

tx _data _data = tx _spec _data;

always @ (cre _sell or cre _sel2 or data _pid or crel6 _rev)
if(! ac_sell & ! crc_sel2)
x _spec _data = data _ pid;
else

if( cre _sell)

tx _spec _data = crcl6 _rev[15: §]; // CRC 1
else
tx _spec _data = crcl6 _rev[7:0]; // CRC 2
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Number of Slice Flip Flops: 234 out of 1536 15%
Number of 4 input LUT s: 326 out of 1536 21%
Number of bonded I0Bs: 125 out of 180 69%
Number of GCLKs: 1 out of 4 25%

Minimum period: 15. 955ns ( Maximum
Frequency: 62.676MH z)

Minimum input arrival time before clock: 16.836ns

Maximum output required time after clock: 25. 885ns

Maximum combinational path delay: 29.717ns
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