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Solution

* Design your own
AWG!
* Use DAC40 board

* Field Programmable
Gate Array (FPGA)
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AWG Specification

e Range of period — 100 Hz to 4 kHz
e Number of points — 1000
e \oltage resolution — 14 bits (DAC40 DACs)

e Update rate for new waveforms — 0.1 seconds
(10 Hz)
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Logic Block Diagram
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Implement using Quartus I

File Edit View Project Assignments Processing Tools Window
b=

S

Help

Project Navigator
Entity

& Compilation Hierarchy

&Hierarch}l B Files | gP Design Units

tatus
Module

|Progr. | Ti.. &]

{ @ Documentation

v ]
%'\ System f, Processing /\\‘ Extra Info ’\. Info )'. Warning )‘.

Critical Warning )\ Error }‘. Suppressed /
v
SiMessage:
>

For Help, press F1

Idle

< W) 25 1y Y 12:05 PM




Design Flow

Design Entry
VHDL)
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ARCHITECTURE behave OF awgmemory IS
SIGNAL sclr : STD_LOGIC:
SIGNAL CT : STD_LOGIC;
SIGNAL address : address_bus;
SIGNAL datald : data_bus;
SIGNAL dataB : data_bus;
SIGNAL data : data_bus;
SIGNAL reg_enable : STD_LOGIC:
—--timing gnals
SIGNAL count_out integer RANGE O TO 2047 := 1601; --1600
SIGNAL npcount integer RANGE 0 TO 127
SIGNAL BOC_count integer RANGE 0 TO 15
SIGNAL next_pt STD_LOGIC;
SIGNAL BOC STD_LOGIC;
SIGNAL wfpulse STD_LOGIC;
SIGNAL waveform STD_LOGIC;
BEGIN
counter : lpm_counter
GENERIC MAP (LPM_WIDTH => 10)
PORT MAP (clock => clk, sclr =»> sclr, cnt_en => CT, g => address);
memoryld : altdpram
GENERIC MAP (WIDTH => 14, WIDTHAD => 10, RDADDRESS_REG => "UNREGISTERED",
LPM_FILE => "memoryi.mif")
PORT MAP (data => dataind, rdaddress => address, wraddress => wraddressai,
wren => wren, ¢ => datald, inclock => clk);
memoryB : altdpram
GENERIC MAP (WIDTH => 14, WIDTHAD => 10, RDADDRESS_REG => "UNREGISTERED",
LPM FILE => "memoryB.mif")
PORT MAP (data => datainB, rdaddress => address, wraddress => wraddressB,
wren =»> wren, ¢ => dataB, inclock => clk);
reg : lpm ff
GENERIC MAP (LPM_WIDTH => 14)
PORT MAP (data =»> data, clock => clk, enable => reg_enable, g => dac_data);

--GENERATE TIMING
--next_pt counter - count 1600
PROCESS (clk, count_out)
BEGIN
IF {eclk = '1') AND (clk'EVENT)
IF (count_out = 1601) THEN
next_pt <= '1';
count_out <= count_out
ELSIF (count_out = 1) THEN
count_out <= 1600;
next_pt <= '1';
ELSE
count_out <= count_out - 1;
next_pt <= '0';
END IF;
END IF;
END PROCESS;

--BOC counter count 101 next_pts

PROCESS (next_pt, npcount)

BEGIN

IF (next_pt = '1') AND (next_pt'EVENT) THEN
IF (nvcount = 1021 THEN




Simulate Design
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Conclusion

Dual-stroke waveform concept

e Efficient — Only 1 wavefront sensor

e Astronomical objects appear 2.5X brighter
In the Future

- Interface DACA40 to oscilloscope

- Test AWG
- Implement in next generation AO system
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