10/12 & 10/14

CS150


Section week 7

Reflections ( HW7, #1 ), ROM based FSMs( HW7, #2 )

If there’s extra time: Clocking ( ~HW7, #3 ), Memory devices (~Lab7), UART  ( Serial communications -Checkpoint 1 or 2)
1. Transmission lines

The theory behind transmission lines is that long wires are not ideal; they actually create a complex system of resistance, capacitance and inductance and we call a long wire that has these traits a transmission line. Unlike signals travelling through very short wires ( for which we don’t need to consider propogation time ), signals on transmission lines take a finite time period to travel from one end to the other. The duration is fundamentally limited by the speed of light through the medium which, in the case of wires, is generally given as about ____________ which means a signal travels _______ meters in a ns.









Rs = Source resistance









Zo = Characteristic impedance









RL = Load resistance

How long would it take for a signal to propogate through this transmission line?


The standard equation for the calculating reflection coefficient is ( = 


Travelling from left to right on this line, ( = 


( Reflection from load )

Travelling from right to left on this line, ( = 


( Reflection from source )


Draw the voltage values at time 2.5ns, 7.5ns, 12.5ns when:

RL = 2 Ohm

RS = 18 Ohms

Zo = 6 Ohms 

V0 = 0V

Vwave = +10V

Rule of thumb: 

Time for a given signal to travel down a transmission line should be less than _________ its rise time in order to avoid reflections.

Example: What should the minimum rise time be for a signal in the transmission line shown above in order to avoid serious reflection?

2. Types of FSMs 

What methods of implementing logic have we seen so far?


Type


Strong points



Weak points

a.

b.

c.

d. 

e.

ROMs:

Where can a ROM be used in a FSM?

Let’s say we knew the following about a FSM:


Q1
Q0
IN
NS1
NS0
OUT1
OUT0__

0
0
0
0
0
1
0

 

0
0
1
1
1
1
0



0
1
0
0
1
1
0

0
1
1
0
1
0
1

1
0
0
1
1
1
1

1
0
1
1
0
0
0



1
1
0
1
0
1
1



1
1
1
0
1
0
1

OK. Implement the above table in 8x1 ROMs.

Step 1: Figure out what goes in each ROM:


     Data       Input(Address):
111
110
101
100
011
010
001
000





How many CLBs would it take to implement this logic with ROMs?

Does it make any difference in the number of CLBs that you need to use if you combine NS & OUT into one ROM?

If there’s extra time: Clocking ( ~HW7, #3 ), Memory devices (Lab7), UART
3. Clocking

a. Using the falling edge of the clock 

b. Two phase clocking

c. Two phase non-overlapping clocking

4. Memory devices

Latches, FF, ROM

RAM:

Fill in the function column.

OE\  WE\   function

-------------------

 0    0     write!

 0    1     read

 1    0     write

 1    1     high Z

You can also ask what possible problems you might get if you assert OE\ and WE\ at the same time.  This is the bug that was in the TA schematic from previous semesters.  It makes writes with possible errors depending on the speed of the SRAM and extra stuff on the data lines (pull-ups from LED, wire capacitance, etc.)

Timing problems from MT2.

5. UART
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