Score: _________________    Name:_______________________________________________





EE 4077 Final


Test is open book and notes.


Place all answers in the spaces provided.








1. (5%)  Give three main ways newer busses  for PCs are able to obtain higher bandwidth.

















2.(5%)  What are the advantages of using a FF with a clock enable line versus gating the clock signal?


























3.(10%)  What are the three main options for I/O transfers and what are the tradeoffs.



































4.(5%)  Draw a Viewlogic Xilinx bi-directional I/O pin in the space below.  Use pin 5.



































5.(5%)  In a typical I/O output port design, if the D FF clock signal is inverted the port may work on some but not all systems.  Explain why this is the case.

















�
7.(20%)  Fill in the timing diagram below for a DMA memory to output port bus cycle.  The hardware is set up as shown in the DMA request hardware figure in the old text DMA handout and uses the PC bus signal, DRQ3.  DMA is enabled for DRQ3 and a DMA request occurs.  The DMA request is serviced and it continues to repeat on a periodic basis.  Use X if there are any don't care signals.  The correct sequence of events is all that is important in the diagram since the actual times will vary.  Label all important timing relationships.





Timing Diagram for DMA Operation
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�
8.(30%) Design an 1-bit input port on a Xilinx chip using parts from the Xilinx library.  At power on reset the input bits should go to logic 0.  A handshake line sent from the external device, TAKE_IT, signals that data should be clocked into the input port FF.  TAKE_IT signals the new data is available from the external device.   GOT_IT is set when the CPU reads to the data port.   GOT_IT resets TAKE_IT in hardware. The external device does not have latches on the data lines so one must be built in the port.  The port supports programmed I/O, interrupt driven I/O or DMA.  A control/status port with the next sequential address is used to enable interrupts or DMA.  Bit 0 on the control port enables/disables interrupts, Bit 1 resets the interrupt request ff, and Bit 2 enables/disables DMA.  Bit 0 on the status port reads the TAKE_IT bit.  The starting address of the port is hardwired to 3E8.  The port uses one I/O address for data and the next address for status/control.   Draw the detailed schematic as it would appear in the viewlogic CAD system.  Place labels on all common signal names and clearly label the address decoder section, the I/O port data hardware, I/O port control hardware,  interrupt request, and DMA logic.  You might want to put the interrupt and DMA hardware on the next page to have enough room for your schematic.





Viewlogic Schematic  for 1-bit Xilinx I/O input port with interrupt and DMA capability


�
�
9.(20%) Write two C functions that use the hardware described in the previous problem.  The first C function, INBYTE, uses programmed I/O only and waits for the port to be ready (i.e. external device has new data value)and returns the  new data value from the port.  The second program uses interrupts to input the new data value from the port. It uses the global C variable NEW_DATA to make the value available to the main program. (include interrupt service routine C code only - assume interrupts are already enabled and vectors have been setup by main 
