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This thesis proposes a system bus design for .synchronous circuits. Interrupt
technique and DMA method are included in the design for bus. Moreover, an interfacing
between synchronous and asynchronous circuits with 1/} capability is also shown, our
proposed system composes of a reference asynchronous processor, which instruction,
architecture and control unit have been modified. The a@synchronous system bus, DMA
controller, both synchronous and asynchronous circuits I/O ontroller are demonstrated.

The bus structure is divided into six components Bus Interface, Bus Driver, Bus
lines, Bus Controiler, Bus Receiver, and Synchronous Interface. Bus interface is designed to
interface with an asynchronous processor. Bus Driver acts like an on/off switch to
enable/disable transition signal on the bus. The weak inveriers are added on each bus line
to remove high impedance. Bus receiver receives date from bus and transfer to the
destination. Bus controller is designed with STG to control th: bus synchronization.

Two versions of DMA controller are introduced: syn« nronous and asynchronous. The
state machine model is used for a synchronous version, while structural encoded STG is
implemented for an asynchronous version. I/O controller is responsible for arbitrating
between two or more I/O modules such as the display, the kizyboard and other inputs.

The proposed design has been implemented on Spzirtan-38 FPGA no. 3S500EFG320
by partitioning each module in order to prevent place and routing conflict. Finally, time
simulation and board demonstration are shown. The desigr- consumes 141,063 gates count
for system with asynchronous DMA controller and 141,587 gates count for system with

synchronous DMA controller.





