EE 4743 Test #3 –Solutions   Fall 1999 – Reese

1. (20 pts) In Figure #1, calculate the following timings.  You MUST show me how you get your numbers by listing the path delay you calculate using the gate numbers on the diagram.  If you just put down a number, you will get zero credit even if you get the number correct.

a. Maximum Register to Register delay

G10  TCQ +  G7 Tpd + G6 Tpd + G8 Tpd + G10 Tsu =   3 + 4 + 4  + 4 + 2 =  17ns

b. Maximum clock to out delay

G5 Tpd + G10 TCQ + G7 Tpd + G6 Tpd + G8 Tpd + G11 Tpd + G13 Tpd = 

                                  =   5 + 3 + 4 + 4 + 4+ 4 + 5 =   29 ns

c. Maximum pin to pin delay (that is not clock to out delay)

              G4 Tpd + G7 Tpd + G6 Tpd + G8 Tpd + G11 Tpd + G13 Tpd =  5  + 4+ 4 + 4 + 4 + 5 = 26 ns

d. Setup time on B input

               G2 Tpd + G6 Tpd +G8 Tpd +  G10 Tsu – G5 Tpd  =  5 + 4  + 4 + 2 – 5 =  10ns

e. Hold time on B input

G2 Tpd + G9 Thd -  (G2 Tpd + G6 Tpd) =   5 + 1  -  ( 5+ 4)  =  -3 ns

2.  (20 pts) Figure #2 shows an input bus going to a counter with a FSM controlling the counter . The timing diagram below it shows activity on the input bus and the "Start" line.

a.   For the ASM chart in Figure 2a, what value does the counter have when I exit State S2?  $81


b.   For the ASM chart in Figure 2b, what value does the counter have when I exit State S2?  $01


c.   For the ASM chart in Figure 2c, what value does the counter have when I exit State S2?  $00


d.   For the ASM chart in Figure 2d, what value does the counter have when I exit State S2?  $86


3. (20 pts) List the pins that form a JTAG port and describe the function of each.

              TCLK  -   Clock for scan operation

              TMS  -  Test mode select , when ‘1’, clocking in scan vector,  when ‘0’,  normal operation

              TDI  -- serial data in for test vector

              TDO – serial data out for test result

4. (20 pts)  Given a dot clock frequency, a Vertical sync frequency, and a horizontal sync frequency for a raster scan display.

a. How do you compute the maximum number of dots per line?        Dot clk/horizontal sync

b. How do you compute the maximum number of lines?   Vertical sync / Horizontal Sync

c. Given that I want to display K dots per line,  N lines, and 256 colors per dot, how much memory do I need for the video display?           K x  N  x 8  bits

d. How did the Ga Tech video display implementation for the Altera UP1 board reduce memory requirements?      Divided the screen into 16 x 16 blocks for character display,  ROM held the character patterns (64 possible characters)

5. (20 pts) A common operation in computer graphics is textel averaging.   The equation for textel averaging is:

           a * b *T00    +  (1-a) * b * T01  +  a * (1 - b) * T10   +   (1-a) * (1-b) * T11 
Another  way to write this is:
        b * ( a * T00    +  (1-a) * T01  )   +  (1-b) *  ( a *  T10   +   (1-a) * T11 )


Figure 3 shows the flowgraph for this equation.


 The cofficients T00, T01, T10, T11 are preloaded and are available. The a, b values are input via two input busses (and A-bus and a B-bus).    The computations  "1-a", "1-b"  are just one's complement operations since 0.8 fixed point convention is used; so these computations do not cost any clock cycles (1-a, 1-b available immediately when a, b are loaded).

Fill out the scheduling table below for latency=6 clks, initiation rate = 3 clks. You can only use the resources that are shown.. I have already filled out the Input bus schedule.  .  Use the NODE name (N1, N2, etc) shown on the flowgraph.   Use node names with tic marks to tie node operations to sample values (ie, N1 is for first sample, N1’ is for 2nd sample, N1’’ is for 3rd sample, etc).

MARK THE THREE CLOCK CYCLES that will form the “general” schedule. Fill out all clock cycles shown!
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