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Front	 Top

PID	Controller



Ø Integral

ØProportional

Ø Derivative

Ø Artifact	due	to	slow	speed	of	
analog	chip

Ø Speed	is	~	100	kHz,	we	need	
response	of	30	kHz	(fast	enough)

Ø Too	disruptive	to	add	to	existing	
setup

Ø Laser	working	well	enough	without	
stabilization

Ø Can	be	added	during	down	time





DDS	output

30MHz	Sine	
wave	function Single-sideband

modulator

(1.76GHz,	Fast	and	
well	controlled	signal)

Microwave	
generator

1.73GHz

Amplifier

HD	Communication	
HD28747

Directional	
coupler

Pasternack
PE2201-30

Circulator High-pass	filter

Mini-circuits	15542	
SHP-1000+

Stub	tuner

MauryMicrowave
1819B

Half-dipole
antenna

(Homebuilt)

Monitor

-30dB

Monitor

Well	controlled	slow	signal
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FPGA DDS

Input	Board

LCD	Display



Ø Fixed	power	connections

Ø Touched	up	soldering

Ø Removed	bridges	on	pins	of	FPGA	
chip

Ø Ordered	missing	parts	(connectors,	
clock)

Ø Ordered	USB	Blaster	programming	
device



ØWe	use	a	hardware	description	language	(HDL)	called	
Verilog

Ø Syntactically	similar	to	C	

ØCompiles	into	a	physically	realizable	system	of	logic	
gates

ØCan	execute	multiple	processes	in	parallel

Ø Learned	by	reading	Verilog	by	Example



Ø Contained	within	modules

Ø Data	types:	ports	(inputs/outputs),	wires,	registers

Ø Logic	gates	are	created	with	“assign”

Ø Clocks	used	for	timing





Ø We	use	Quartus	II	software	by	Altera

Ø Compile	code	and	assign	pins

Ø Download	program	via	USB	to	JTAG	port

Ø JTAG	is	debugging	port	which	all	chips	have

Ø Can	also	be	used	to	program



ØWe	are	using	source	code	written	by	
Steve	Olmschenk	from	Joint	Quantum	
Institute

ØProgram	with	full	software	for	microwave	
control

ØDesigned	to	control	DDS	to	produce	30	
MHz	sine	wave

ØAllows	manual	and	remote	control	of	
signal	using	LabVIEW	on	computers	in	lab

Ø I	added	documentation	to	code	package
Example	from	a	module	in	source	code














