TCS 372A                 Solution               Homework Set #1 - Chapter 3: 8, 11, 12, 15, 19              Due 10/9/06
                                                              All problems completed
3.8 The point here is that we can’t allow two masters to control the bus at one time.  The protocol described here says that at the beginning of any clock cycle any potential master can request the bus, and also that a master (hopefully the highest priority potential master) can take control at the beginning of a cycle when the bus is no longer busy.  If the signal is not propagated the length of the daisy chain in less than a cycle, the lowest priority potential master could not be aware that a higher priority potential master had requested the bus.  This would lead to two bus masters attempting to control the bus simultaneously.  To ensure this doesn’t happen, the propagation must take less than one cycle. 
3.11
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                                                    (figure  3.19)

      The clock cycles of a 10MHz clock are 100nsec long.
a) The read cycle takes 3 clock cycles or 300nsec.
b) The falling edge of the clock cycle in T3 occurs at 250nsec.

               Allowing 20nsec for data setting, the data must be placed on the bus before 230nsec.

3.12 a)  The clock cycles of a 8MHz clock are 125nsec long.  One wait cycle would provide an extra 125nsec 

               and two would yield 250nsec.  Therefore it would take 2 extra clock cycles to provide the required 

               180nsec.

c) Assuming the ready line is sampled at the middle of each clock cycle, to ensure the two wait states,

      the ready line would have to be asserted by the middle of T2 (187.5nsec) and held for more than 2 

      cycles (>312.5nsec).  The read would occur at 562.5nsec of the read cycle.
3.15 a)  Since the computer needs 4 clock cycles for each read, data is transferred at ¼ of the clock rate, or at 

              a 2MHz rate.

         b) If one wait cycle has to be inserted in every read, data is transferred every 5th cycle.  Data is transferred 

             at 1/5 the rate of the clock, or at a 1.6MHz rate.
3.19  The following timing diagram illustrates a write transaction on the PCI bus: 

            1__   2__   3__   4__   5__   6__   7__   8__   9__

CLK       __|  |__|  |__|  |__|  |__|  |__|  |__|  |__|  |__|

          ____                         ________________________

FRAME#        |_______________________|

               _____  ____  ____ _____  _____________

AD        ----<_____><____><____>_____><_____________>---------

              Address Data1 Data2           Data3

               _____  ____  ____  ______________________

C/BE#     ----<_____><____><____><______________________>------

              Bus-Cmd BE-1  BE-2            BE-3

          __________             _____                   ______

IRDY#               |___________|     |_________________|

          __________             _________________       ______

TRDY#               |___________|                 |_____|

          ________________                               ______

DEVSEL#             |_____|_____________________________|

              |<--->|<--->|<--->|<--------------------->|

              Address Data  Data        Data

              Phase   Phase Phase       Phase

              |<--------------------------------------->|

                            Bus Transaction

        The following is a cycle by cycle description of the read transaction: 

· Cycle 1 - The bus is idle. 

· Cycle 2 - The initiator asserts a valid address and places a write command on the C/BE# signals. This is the address phase. 

· Cycle 3 - The initiator drives valid write data and byte enable signals. The initiator asserts IRDY# low indicating valid write data is available. The target asserts DEVSEL# low as an acknowledgment it has positively decoded the address (the target may not assert TRDY# before DEVSEL#). The target drives TRDY# low indicating it is ready to capture data. The first data phase occurs as both IRDY# and TRDY# are low. The target captures the write data. 

· Cycle 4 - The initiator provides new data and byte enables. The second data phase occurs as both IRDY# and TRDY# are low. The target captures the write data. 

· Cycle 5 - The initiator deasserts IRDY# indicating it is not ready to provide the next data. The target deasserts TRDY# indicating it is not ready to capture the next data. 

· Cycle 6 - The initiator provides the next valid data and asserts IRDY# low. The initiator drives FRAME# high indicating this is the final data phase (master termination). The target is still not ready and keeps TRDY# high. 

· Cycle 7 - The target is still not ready and keeps TRDY# high. 

· Cycle 8 - The target becomes ready and asserts TRDY# low. The third data phase occurs as both IRDY# and TRDY# are low. The target captures the write data. 

· Cycle 9 - FRAME#, AD, and C/BE# are tri-stated, as IRDY#, TRDY#, and DEVSEL# are driven inactive high for one cycle prior to being tri-stated. 

