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Tonne	Software	Jim	Tonne,	W4ENE	has	generously	made	available	a	collection	of	software	from	his	Tonne	Software	website	including	the	professional-quality	filter	design	software,	ELSIE,	and	the	meter	face	design	aid,	MeterBasic.		You	can	download	this	collection	as	a	28.5	Mbyte	ZIP	file	by	clicking	HERE.	This	package	includes	the	following
programs:	Elsie	-	LC	filter	designMeterBasic	-	meter	face	layout	designerSVCFilter	-	creates	designs	based	on	Standard	Value	Components	of	the	5%	tolerance	seriesOptLowpass	-	optimized	amateur-band	transmitter	output	filtersHelical	-	helical	resonator	bandpass	filters	in	the	VHF	and	UHF	rangePi-EL	-	impedance	matching	network
designerDiplexer	network	designer	-	for	custom	diplexer	designsJJSmith	-	a	Smith	chart	design	aidQuadNet	-	designs	active	allpass	networks	for	single-sideband	signal	generationClassE	-	amplifier	design	software	using	Class	E	topologyTower	-	computes	feed	point	impedance	at	the	base	of	a	vertical	antenna	over	ideal	groundPizza	-	generates
printable	azimuth-equidistant	or	rectangular	maps	showing	the	great-circle	path	and	the	sunrise-sunset	terminator	between	your	location	and	selectable	prefixes,	cities	or	lat/lon	coordinates.	All	programs	are	self-installing	Windows	32-bit	software.		See	the	Tonne	Software	website	for	questions	and	instructions	for	running	the	software.		Newer
versions	may	be	available	independently	on	the	Tonne	Software	website.	This	section	is	for	software	utilities	and	other	programsreferenced	in	the	Handbook	or	which	support	the	Handbook	material	and	are	not	included	in	the	main	download	package.		Check	the	web	page	for	earlier	editions	for	other	software.	Software	by	Phil	Karn,	KA9Q	The
package	of	software	routines	by	Phil	Karn,	KA9Q,	are	available	from	his	GIT	repository	at	www.github.com/ka9q/ka9q-radio.	The	packages	are	organized	in	several	compressed	tar	files	and	there	are	packages	specifically	to	support	the	funcube	dongle	SDR.	He	has	also	created	a	WWV	emulator	which	is	available	at	www.github.com/ka9q/WWV.		The
software	and	associated	documentation	will	be	updated	by	KA9Q	as	time	and	other	interests	permit.	Chapter	20	-	Transmission	Lines	The	concept	of	impedance	matching	is	explained	by	Lou	Ernst,	WA2GKH	in	a	two-part	tutorial	"Load	to	Source	Matching".		The	tutorial	consists	of	a	text-and-figures	presentation	that	explains	the	concept	and	process.
	The	presentation	is	accompanied	by	an	Excel	spreadsheet	that	allows	the	student	to	experiment	and	observe	the	effects	of	matching.	Chapter	21	-	Antennas	Bill	Wortman,	N6MW	has	contributed	GAMMAMW4	to	correct	an	error	in	the	previous	version	of	GAMMA	in	which	the	software	failed	to	find	solutions	to	the	calculations	when	the	combination
of	the	desired	feed	line	impedance	exceeds	the	product	of	the	raw	antenna	resistance	and	the	gamma	step-up	value.		The	new	code	fixes	that	problem.	Click	on	the	program	name	to	download	the	new	program	as	a	zip	file,	GAMMAMW4.		It	is	a	simple	text-based	application	that	runs	in	a	command	prompt	(C:\)	window	and	does	not	require	a	full
Windows	installation	procedure.		Unzip	(extract)	the	program	and	double-click	it	to	launch	it.	To	use	the	program,	you	will	need	to	know:	-	frequency	of	operation	in	MHz	-	feed	point	impedance	of	the	antenna's	driven	element	in	R	+	jX	form	-	feed	line	characteristic	impedance	-	the	driven	element	diameter	(D)*	-	the	gamma	rod	diameter	(d)*	-	spacing
between	the	outer	surfaces	of	the	driven	element	and	the	gamma	rod	(S)*	CatMeters	for	new	Yaesu	transceivers	For	FT-450,	FT-950,	FT-991,	FT-2000,	FT-DX10,	FT-DX101,FT-DX1200,	FT-DX3000,	FT-DX5000,	FT-DX9000	Instantly...	Read	more	RF	SOFTWARE	and	UTILITIES	(Freeware)					-	RFSim99	-	Free	RF	Design	Software					-	AppCAD	-	Free	RF
Design	Tool					-	WinSmith	-	Smith	Chart	software	(for	Windows	32b)					-	TX-line	-	Transmission	Line	Calculator	AWR					-	4nec2	-	Free	2D	and	3D	Antenna	Software				-	Qucs	-	Free	RF	Circuit	Simulator					-	LTspice	-	Free	Spice	Simulator					-	Sonnet	Lite	-	Free	EM	Software					-	Feko	Lite	-	Free	EM	Software					-	Ansoft	Designer	SV	-	Free	RF	Circuit
Simulator					-	Ansys	Electronics	Desktop	Student	-	Free	EM	Simulator					-	CST	Student	Edition	-	Free	EM	Simulator					-	AADE	-	Free	Filter	Design	Software					-	TonneSoftware	-	Free	RF	Software's					-	SMWLink	-	Free	MW	Link	and	Satellite	Software					-	ADIsimPLL	-	Free	PLL	Simulation	Software					-	ADIsimRF	-	Free	RF	System	Design	Tools					-
FilterLab	-	Free	Active	Filter	Design	Software					-	CircuitMaker	-	Free	Spice	Simulator					-	Micro-Cap	-	Free	Circuit	Simulator					-	MPLAB-Mindi	-	Free	Analog	Simulator					-	SimSmith	-	Smith	Chart	Tool					-	Smith	v4.1	-	Smith	Chart	and	S-Parameter	Tool					-	RF	&	Microwave	-	Graphical	Design	Tools					-	Amanogawa	-	Interactive	RF	Java	Applets					-
DL5SWB	-	Toroid	Ring	Core	Calculator					-	Toroids.info	-	Online	Toroid	Calculator					-	Saturn	-	Free	PCB	Design	Toolkit					-	Dishal	-	Free	Crystal	Ladder	Filter	Software					-	Afar	Communications	-	RF	Link	Budget	Calculator					-	Murata	-	Online	RF	Components	Characteristics					-	Johanson	-	RF	Components	Modeling	Program					-	Afreet	Software	Inc.	-
Free	Ham	Radio	Software					-	Coil32	-	Online	Inductor	Calculators					-	MultiSIM	Education	-	Free	Spice	Simulator					-	RF	Wireless	World	-	RF	Converters	and	Calculators					-	Pasternack	-	RF	Calculators	and	Conversions					-	Planar	Spiral	Coil	Inductor	Calculator					-	Online	LC	Filter	Design	-	WA4DSY					-	Online	RF	Calculators	-	VK2ZAY					-	Impedance
Calculators	-	Mantaro					-	Qorvo	-	RF	Design	Calculators	and	Tools					-	SIMetrix/SIMPLIS	-	Free	Circuit	Simulator					-	NgSpice	-	Free	Mixed	Mode	Simulator					-	All	About	Circuits	-	RF	Tools	and	Calculators					-	PCB	Calculator	-	Impedance,	Crosstalk,	Current					-	Coaxial	Cable	and	Matched	Loss	Calculator					-	Online	Calculators	for	DIY	Coil	Winding
				-	Micro-Cap	-	Free	Spice	and	Schematic	Software					-	OwenDuffy	-	Online	RF	Calculators					-	Single	Layer	Aircore	Inductor	Calculator					-	Planar	Spiral	Coil	Inductor	Design	Calculator	-	Apogeeweb					-	Online	Circuit	and	System	Calculators	-	Apogeeweb					-	SAF	-	GPS	Distance,	Elevation,	and	Fresnel	Zone	CalculatorPage	2	50MHz	SSB/CW
Transceiver	Iulian	Rosu,	YO3DAC	/	VA3IUL	-					On	receive	side	the	signal	from	the	antenna,	passed	through	a	Low	Pass	Filter	and	TX	/	RX	switch,	is	amplified	by	the	dual-gate	LNA	(Q1)	BF998.					Dual-FET	RF	mixer	(Q2,	Q3)	converts	the	50MHz	signal	to	the	first	IF,	which	is	on	45	MHz.	An	LC	BPF	filter,	is	placed	before	the	RF	mixer	to	attenuate	the
image	frequency.					The	Variable	Frequency	Oscillator	(VFO)	is	a	very	stable	Vackar	FET	type	oscillator	(Q7),	followed	by	a	buffer	amplifier	(Q8,	Q9).					First	IF	use	a	45MHz	Monolithic	Crystal	filter,	model	that	was	used	in	old	analog	cellular	phones	(same	as	the	44.545	MHz	crystal).	The	45MHz	crystal	filter	provides	first	IF	selectivity	and	also
second	image	attenuation.					The	IF	system	SA58640	from	NXP	is	used	in	the	second	conversion	of	the	receiver.	This	integrated	circuit	is	still	in	production	and	can	be	requested	from	NXP	as	a	sample,	or	get	direct	from	Digi-Key.	The	internal	crystal	LO	on	44.545	MHz	is	used	for	both	conversions,	on	receive	and	transmit.					The	SSB	455kHz	ceramic
filter	is	a	CFJ455K	from	Murata	(2.4	kHz	bandwidth).	This	is	a	cheap	filter	(compared	to	other	crystal	or	electromechanical	filters),	but	with	good	selectivity	performances.	The	second	455kHz	filter	(also	from	Murata)	is	a	common	455kHz	ceramic	filter	used	in	most	AM/FM	broadcast	radios.					Q4	transistor	is	picking-up	the	RSSI	output	of	the
SA58640	and	uses	for	the	Automatic	Gain	Control	(AGC).	The	S-meter	placed	on	the	emitter	of	Q4	is	indicating	the	receive	signal	level.	The	last	455kHz	IF	stage	(Q5)	is	a	dual-gate	MOSFET	controlled	by	the	AGC	signal.					The	dual-balanced	modulator/demodulator	(U2)	use	a	circuit	NJM2594	from	NJR	(Digi-Key).	The	circuit	is	used	as	a	Product
Detector	in	receive	mode,	and	as	a	Double	Side	Band	(DSB)	modulator	in	transmit	mode.	The	audio	amplifier	(U4)	is	a	LA4425A.					The	Beat	Frequency	Oscillator	(BFO)	(Q6)	uses	for	resonator	a	standard	455kHz	ceramic	resonator.	The	stability	of	this	kind	of	resonator	is	acceptable,	but	if	is	available	can	be	replaced	with	a	455kHz	crystal.					In	SSB
mode	a	10k	potentiometer	is	used	to	adjust	the	carrier	suppression	of	the	DSB	modulator	(U2).	In	CW	mode	a	1k	resistor	is	used	for	carrier	through.					The	preamplifier	of	the	electret	microphone	uses	a	low	noise	op-amp	TL081	(U3).					The	DSB	signal	from	the	modulator	is	amplified	by	a	monolithic	amplifier	U9	(MAR-6)	and	routed	through	the	SSB
filter	CFJ455K	filter,	which	is	the	same	filter	used	on	the	receive	path.	To	switch	the	SSB	filter	between	RX	and	TX	I	am	using	4xBA244	diodes.					The	dual-gate	mixer	(Q10)	(BF998)	up-converts	the	455kHz	SSB	signal	to	45MHz	IF.	A	45	MHz	Monolithic	Crystal	filter	is	used	at	the	output	of	the	mixer	to	filter	the	desired	signal,	and	two	amplifiers	(U7,
U6)	are	used	to	boost	the	signal	to	feed	the	TX	RF	Mixer	U8	(SBL-1).					In	CW	mode	the	biases	of	the	monolithic	amplifiers	U7	and	U6	are	switched	ON	and	OFF,	keying	the	carrier	signal.					An	LC	two-pole	BPF	is	used	at	the	output	of	the	RF	mixer	(U8)	to	filter	the	desired	50MHz	signal.					Q11	and	Q12	are	the	last	stages	of	amplification	on	transmit
path.	These	stages	could	drive	a	higher	power	amplifier	if	is	necessarily.	Click	here	to	find	an	All-Mode	version	of	the	50MHz	transceiver.	Schematic	Diagram	Block	Diagram
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