
Warmup
Sketch the output of this circuit as a function of time.
Assume both flip-flops store the value 1 at t = 0.
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Building the warmup circuit in VHDL

result

clk

(try it on VHDLweb!)

Challenge: what about this one?
What sequence does it make?
What if you go to 4 bits?

result

clk



Two-high detector
Build a circuit that detects when the input has been high for 2 clock cycles:

input

clk

two

(on VHDLweb)

Challenge: Build a circuit that detects when the input has been high for
200 clock cycles (and don't use 200 flip-flops; that's a waste.)



8-bit shift register (on VHDLweb)

input

clk

result8



Resetting a circuit
Since sequential circuits have storage, we need a way to start them
in a known state.



Resetting a circuit

signal count : unsigned (3 downto 0);

process (clk) begin

if rising_edge(clk) then

count <= count + 4d"1"

end if;

end process;

if (reset = '1') then

count <= 4d"0";

end if;

Where should this go?
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Resets on iCE40 FPGA
On our FPGA, flip-flops are always initialized to 0.
+ No reset signal is needed (most of the time)
- Any initialization value is ignored
Use a proper reset signal, or:
signal firstTime : std_logic; -- Defaults to 0

process(clk) begin
    if rising_edge(clk) then
        if(firstTime = '0') then
            -- Initialize stuff
        else
            -- Normal logic



Lab 6 (this week)
Going from one digit to 2, using sequential logic

330Ω

From
FPGA

From FPGA

a b c d e f g

(anodes)

(cathodes)

2 anode wires

7 cathode wires (same as lab 5)



Flashing dual 7-segment display

330Ω

From
FPGA

From FPGA

a b c d e f g

(anodes)

(cathodes)

330Ω

From
FPGA

From FPGA

a b c d e f g

(anodes)

(cathodes)

Only one segment is on at a time















1. Read Harris 3.4, 4.6 and complete reading check

For Thursday

2. Homework posted tonight

There will be paper and VHDLweb components

3. Lab 6 this week and next (prelab not required)

4. Lab 5 reports due this week


