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EE 4077 Test I


Test is open book and notes.


Place all answers in the spaces provided.














1. (5%) The PC bus signal _____________=  ________  can be used to reset hardware during power on.








2.(5%)  The PC-AT has a ________ bit address bus and a __________ bit data bus.








3. (5%) Which signal other than an address line, IOR and IOW, needs to be gated into the I/O address decoder circuit to make sure the I/O address is valid and why is it needed?
































4.(5%)  What would be the hardware cost of assigning a block of memory addresses for all I/O devices and not having special I/O instructions and I/O addresses?



































5.(5%)  Only gates with ________________________outputs can be used to drive the Dx lines on the PC bus.











6. (5%) In turbo C the function, __________________ ,is used to return the data value of an I/O bus read operation.


�
7.(25%)  Fill in the timing diagram below for an I/O read operation from port B of an 8255 with the data value 27H. Label the time in ns.  The 8255 I/O circuit has a base port address of 3E8H, uses a 688 address decoder with a delay of 30ns.  The 8255 chip has a read to data output valid delay of 200ns. Include typical delays times for the I/O interface hardware from data sheets and use the same clock time as machines in the lab.   Fill in values on the time axis on the bottom line.  Accurate delay time values must be clearly shown in your diagram for full credit.  Small I/O card time delay values should be labeled relative to the generating signal and the exact delay time should be indicated on the diagram.


Timing Diagram for I/O Read Operation from Port B


PC BUS Signals





Processor______________________________________________________________________________


CLOCK








AEN    _______________________________________________________________________________








A2      ________________________________________________________________________________








A1      ________________________________________________________________________________








A0      ________________________________________________________________________________








D1      ________________________________________________________________________________








D0      ________________________________________________________________________________








I/O Read  _____________________________________________________________________________








I/O Write _____________________________________________________________________________





I/O Card Signals





8255 


/CS pin _______________________________________________________________________________








8255 


/RD Pin_______________________________________________________________________________








8255 DO Pin___________________________________________________________________________________











Time ___0____________________________________________________________________________


(in ns.)


�
8.(25%) Design a 1-bit I/O port with a SPST (i.e. Single Pole Single Throw) toggle switch input bit and a LED output bit with a hardwired address decoder built using a 688 comparator chip, the minimum number of NAND, NOR, AND, OR, INVERT gates needed, a 74LS175 positive edge triggered quad D flip-flop with clear chip, and a 74LS241 octal tri-state non-inverting driver chip with an active low enable.  The port address is 0x3E8 and it also must respond to address 0x3E9.  Draw the logic diagram in the space below and label all PC bus input signals used.  Pin numbers on chips are not required.  The LED must be off at power on and bright when it is turned on.  Include the LED and switch in the diagram below.





LOGIC DIAGRAM for 1-bit I/O port with a Switch and LED


�
9.(20%) One approach to I/O testing on a computer requires that every bit that can be output can be read back into the computer.  Write a C program to perform the following test operation.  An 8255 with a base address of 0x3E8 is setup to be tested.  Port B is connected to port A and the low 4-bits of port C are wired to the high 4-bits of port C.  The 8255 has not been initialized.  Cycle through all possible output values to port B and low 4-bits of port C and check to see if the inputs read from A and the high 4-bits of C are the same.  Then switch the inputs and outputs and repeat the procedure.  Pri
