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ISA	Subscribe	Advertise	Job	Center	InTech	Magazine	Contact	This	site	uses	cookies	to	store	information	on	your	computer.	Without	consent	some	advanced	features	will	not	be	available	and	future	visits	may	require	repeated	consent,	so	it	is	recommended	that	you	accept	the	use	of	cookies.	For	more	information,	visit	the	Automation.com	Privacy
Policy.	Keithley	Introduces	2450	SourceMeter	with	Touch	Screen	August	14,	2013	Keithley	Instrumentsy	announces	2450	SourceMeter	Benchtop	Source	Measure	Unit	(SMU)	with	capacitive	touchscreen	graphical	user	interface.	The	SMU	tool	combines	the	intuitive	touchscreen	and	icon-based	control	that	new	SMU	users	can	enjoy	with	the
exceptional	versatility	experienced	users	need	to	learn	faster,	work	smarter,	and	invent	more	easily.	The	2450	incorporates	a	number	of	ease-of-use	features	that	ensure	faster	time-to-response	than	competing	solutions,	including	a	context-sensitive	help	feature,	quick	setup	modes	that	speed	up	tool	setup	and	capabilities.	On-screen	graphs	that
quickly	turn	raw	data	into	usable	results.	The	Model	2450	combines	the	functionality	of	a	power	supply,	a	real	power	source,	a	6-1/2-digit	multimeter,	an	electronic	load	and	an	activation	controller	into	a	tightly	integrated,	half-rack	tool.	With	all	these	capabilities,	the	2450	integrates	the	capabilities	of	I-V	systems,	curve	plotters	and	semiconductor
analyzers	at	a	fraction	of	their	cost.	Benefits	of	Benchtop	Applications	Many	of	the	features	of	the	2450Â​s	Â​s	help	to	speed	up	and	simplify	lab/benchtop	work:	Color	and	5-inch	touchscreen	user	interface:	Full-colour	display	and	large	fonts	Screen	improve	the	legibility.	A	simple	structure	of	the	menu	-based	menu	allows	you	to	reach	any	measurement
configuration	panel	with	a	simple	touch.	Large	measurement	intervals	with	higher	low	current	performance:	the	new	low	-current	intervals	(100na,	10na)	and	tension	(20mv)	eliminate	the	need	to	add	low	level	tools	to	A	elpitlum	,srotcennoc	xairt	lenap	raeR	:noitamotua	dna	ytivitcennoc	CP	.tnemurtsni	wen	a	htiw	metsys	a	gnidargpu	htiw	detaicossa
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the	interbloc	of	the	instrument	and	jack	of	the	TSP	link	to	simplify	the	Configuration	of	the	configuration	of	the	multiple	tool	test	configurations.	Prices	and	availability	The	US	list	price	of	the	2450	model	is	$	5,400;	A	version	without	front	panel	designed	for	integration	into	automated	systems	is	available	for	$	5,100.	The	2450	model	is	now	available
for	orders.	Go	to	the	Keithley	Instruments	website	more	information,	this	blog	examines	the	remote	interfaces	of	Keithley	2450	Smu	and	the	programming	skill.	USB	connectivity	The	Keithley	2450	offers	both	a	USB-A	connection	of	the	front	panel	and	a	USB-B	connection	of	the	rear	panel.	The	front	panel	supports	the	use	of	USB	mass	storage	devices
with	FAT/FAT32	format	for	saving	the	buffer	data,	arbitrary	data	from	the	execution	of	scripts,	screens	and	configuration	data.	It	is	also	used	to	upload	updated	scripts	and	firmware.	The	rear	USB	connection	allows	you	to	control	the	device	via	a	USB	test	and	measurement	class	driver	(Ivi),	generally	provided	by	the	visa	bookcase	of	the	installed
system	(for	example	Ni-Visa).	Cié	allows	the	connected	direct	remote	control	of	the	device	using	the	Scpi	commands	or	test	script	processes	(TSP).	The	Keithley	2450	is	identified	with	a	video	of	05E6,	PID	of	2450	and	REV	of	0100.LXI-LANS	connectivity	The	tool	supports	the	network	connectivity,	supporting	LXI	version	1.4	Core	2011	to	the	launch
and	version	1.5	Specific	of	the	2016	device	according	to	the	last	Firmware	(1.7.1e).	The	web	interface	is	quite	powerful	and	functional	compared	to	other	tools	that	I	have	used	in	the	past,	offering	a	series	of	functionalities	for	those	who	are	not	prone	to	the	program.	At	the	IP	address	of	the	instrument	in	a	web	browser	lifts	the	web	interface.	The
homepage	provides	a	simple	summary	of	the	details	of	the	instrument	and	the	last	LXI	message.	From	this	page,	a	series	of	options	are	provided	along	the	navigation	of	the	sidebar.	lateral.	For	the	configuration	of	an	access	password,	date	and	time.	The	LXI	page	offers	a	quick	summary	of	the	details	of	the	instrumentâ	€	â	Â	Â	Â	Â	Â	Â	Â	Â,	producer,
serial,	description,	version/characteristics	LXI,	host	name,	address,	firmware	and	strings	of	visa	resources.	An	ID	button	is	also	provided	to	facilitate	the	identification	of	the	tool	in	a	rack.	Secondary	pages	allow	you	to	control	and	change	the	configuration	of	the	IP	address	of	the	instrument	and	to	read	the	error	log.	The	virtual	front	panel	allows
interaction	with	The	tool	as	if	you	were	in	the	front	panel.	It	also	allows	you	to	download	the	screenshots	by	clicking	with	the	right	mouse	button	on	the	LCD	area.	The	update	frequency	of	the	web	panel	is	relatively	decent,	managing	few	screens	per	second,	making	it	a	very	convenient	way	to	interact	with	the	front	panel	of	the	instrument	in	a	remote
environment	or	for	use	in	educational	or	remote	support	circumstances.	You	can	also	send	commands	to	the	tool	from	the	web	interface	and	view	the	output.	This	means	that	you	could	avoid	the	'â	€	â	€	â	€	Â	€	â	€	of	having	to	connect	a	USB	stick	or	write	a	program	to	download	the	recorded	information	is	â	€	Â	"a	very	useful	function.	The	help
function,	which	provides	a	basic	HTML	aid	page,	but	is	not	particularly	necessary	as	the	web	interface	is	very	intuitive	to	use.	to	command	the	tool	through	the	network	using	Scpi	or	TSP	controls	in	a	very	similar	way	to	USB,	although	perhaps	with	greater	latency	and	jitter.	Cié	allows	a	more	flexible	positioning	of	the	instrument	and	a	more	easily
sharing	of	the	instrument	between	more	users.	The	subsequent	functionalities,	such	as	Hislip,	which	improves	performance	VXI-11,	do	not	appear	to	be	supported.In	fact,	I	have	done	all	my	tests	with	the		in	KickStart	2	and	with	my	scripts	in	the	Instrument	Performance	Testing	via	Connectivity	chapter		LAN	ever	It	runs	continuously	for	up	to	two
weeks.A	tool	nmap	scan	revealed	the	following	open	ports:PORT	STATE	SERVICE	VERSION	23/tcp	open	telnet	80/tcp	open	http	Allegro	RomPager	4.62	|_http-favicon:	unknown	MD5	favicon:	D06A75D73D7D56A130EC48928EB4DFC5	|_http-generator:	HTML	Tidy	for	Windows	(server	July	1,	2004),	see	www.w3.org	|	http	methods:	|_	Supported
Methods:	GET	HEAD	POST	|_http-title:	Keithley	111/tcp	tools	open	rpcbind	2	(RPC	#100000)	|	rpcinfo	|	port/proto	service	version	|	100000	2	111/tcp	rpcbind	|_	395183	1	1024/tcp	1024/tcp	open	kdm	1	(RPC	#395183)	1025/tcp	open	NFS-or-IIS?	5025/tcp	open	scpi-raw?	|	fingerprint	ropes:	|	General:	|_	FAILURE:	Ã	is	executing	a	command	from
another	interface.	Use	ABORT	to	stop	5030/tcp	open	surfpass?	5044/tcp	open	lxi-evntsvc	111/udp	open	rpcbind	2	(RPC	#100000)	|	rpcinfo	|	port/proto	service	version	|	100000	2	111/tcp	rpcbind	|_	395183	1	1024/tcp	5353/udp	discovery	open	service	based	on	DNS	mdns	|	dns-service-discovery:	|	23/tcp	scpi-telnet	|	txtvers=1	|	Manufacturer=Keithley
Instruments	|	Model=2450	|	Serial	number=xxxxxxxx	|	Firmware	version=1.7.1e	|	Address=192.168.xxx.xxx	|	80/tcp	http	|	txtvers=1	|	path=/	|	Manufacturer=Keithley	Instruments	|	Model=2450	|	Serial	number=xxxxxxxx	|	Firmware	version=1.7.1e	|	Address=192.168.xxx.xxx	|	80/tcp	lxi	|	txtvers=1	|	Manufacturer=Keithley	Instruments	|	Model=2450
|	Serial	number=xxxxxxxx	|	Firmware	version=1.7.1e	|	Address=192.168.xxx.xxx	|	1024/tcp	vxi-11	|	txtvers=1	|	Manufacturer=Keithley	Instruments	|	Model=2450	|	Serial	number=xxxxxxxx	|	Firmware	version=1.7.1e	|	Address=192.168.xxx.xxx	|	5025/tcp	scpi-raw	|	txtvers=1	|	Manufacturer=Keithley	Instruments	|	Model=2450	|	Serial
number=xxxxxxxx	|	Firmware	version=1.7.1e	|_	Address=192.168.xxx.xxxThe	tool	has	a	rather	limited	number	of	services,	including	telnet,	HTTP,	RPC,	SCPI,	LXI/VXI,	and	mDNS.	Ã​	survived	nmap	scanning	without	abnormal	behavior,	so	Ã¢	at	least	a	little	.ilatigid	reggirt	o	tib	emoc	osu'l	rep	niard-nepo	o	tuptuo	,tupni	emoc	etarugifnoc	eresse	onossop
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roiggam	alled	eroilgim	¨Ã	s​Âs​Â	idnamoc	ia	ossecca'l	eraccolb	rep	atatiliba	eresse	²Ãup	ehc	drowssap	alled	azzerucis	id	enoiznuf	al	e	NAL		Ãtivittennoc	id	inoizatnemelpmi	ertla	da	ottepsir	atsubor	can	receive	and	send	digital	I/O	signals	to	Keithley	and	non-Keithley	equipment.	This	can	be	particularly	useful	in	production	scenarios	when	it	comes	to
interfaces	with	managers,	especially	due	to	the	ability	to	use	these	I/O	I/O	SCPI	or	TSP	control.	This	can	also	be	used	with	an	optional	cable	to	provide	connectivity	with	previous	Keithley	TriggerLink	buses.SCPI	versus	Keithley	Test	Script	Processor	(TSP)	Programming	Traditionally,	remotely	controllable	test	equipment	typically	uses	the	SCPI
command	set	as	a	quasi-standardized	command	and	response	format.	This	standard	has	been	around	for	a	long	time	and	is	simple	to	implement,	being	mostly	an	ASCII	style	exchange	with	command	response	and	continues	to	remain	popular	due	to	the	standardization	of	the	main	commands	between	instruments	of	a	particular	category.	This	means
that	programs	written	to	exploit	basic	SCPI	commands	can	be	run	on	different	tools,	although	in	fact	the	subtle	differences	in	implementation	can	cause	problems.	For	this	reason,	top-level	abstractions	are	used	in	certain	environments	(e.g.	LabVIEW)	that	require	tool	drivers	to	bridge	the	gap	between	the	tool	and	the	tool’s	command	set.However,
most	of	the	commands	in	the	SCPI	model	are	generally	based	on	a	powerful	command	host	control	tool.	In	this	arrangement,	the	logic	and	flow	of	the	program	are	executed	by	the	host,	while	the	actual	measurements	and	outputs	are	generated	by	the	command	tools.	Essentially,	the	tool	is	a	dumbumbumbumbumb	device	that	follows	what	the	host
requires.	This	works	well	for	many	applications,	but	has	some	drawbacks	mainly	due	to	the	latency	of	command	generation,	transmission	and	processing	causes	bottlenecks	in	test	speed.	Also,	ensuring	synchronization	between	different	devices	can	be	difficult	in	this	arrangement.Keithley	decided	to	think	a	bit	out	of	the	box	and	introduced	their	TSP
system.	This	is	an	implementation	of	a	programming/scripting	language	based	on	Lua	The	test	tool	itself	provides	an	alternative	to	the	traditional	SCPI	command	set.	All	the	commands	offered	via	SCPI	have	a	TSP-based	equivalent,	documented	in	the	reference	manual,	but	the	great	advantage	Ã¢	that	conditional	anu	otinrof	ah	yelhtieK	,anutrof	reP
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to	start.	The	Instrument	Reference	Manual	provides	the	complete	list	of	supported	commands,	while	the	programming	syntax	is	substantially	in	compliance	with	the	lua	standards.	Law:	Keithley	Karaoke	with	the	2450per	to	show	how	versatile	the	TSP	is,	I	thought	to	break	with	the	tradition	of	the	series	And	to	try	something	a	little	different,	more	in
line	with	my	previous	element14	Project14	posts.	Greet	Keithley	Karaoke!	In	case	you	are	curious,	this	is	entirely	coded	using	TSP	commands.	A	midi	file	was	analyzed	to	obtain	the	notes,	which	was	converted	to	TSP	using	a	short	Python	program	in	the	Beeper.beep	()	commands.	Using	the	TSB,	I	made	the	debug	of	the	program	in	real	time,	allowing
me	to	set	breakpoints	where	you	can	insert	the	display	controls.	Settext	()	to	write	the	texts.	¬.	I	came	to	me	the	idea	for	this	demo	simply	because	we	were	making	the	debut	of	a	hardware	problem	with	the	outputs	of	the	channels	and	I	decided	to	stop	using	them	until	I	had	received	further	advice	from	Keithley	due	to	unusual	behavior.	If	you	are
interested	in	trying	it	yourself,	the	code	for	the	demo	is	below:-	Keithley	karaoke	demo	of	Gough	he	(Goughlui.com)	â	€	"June	2020-	as	part	of	the	element14	roadtest	program	(on	a	diversion	)	-	note	â	€	"View	the	upper	line	20	char,	the	lower	line	32	char	displays	()	display.settext	(display.text1,	âithhley	karaoke")	display.settext	(display.text2,	Â
«demo	by	Gough	he	â	€	"jun	2020â")	delay	(2.0)	Display.settext	(Display.text1,	Â	«survivorâ»)	display.settext	(display.settext	(display.settext).	Text2,	Â	«by	destinyâ	€	™	s	Childâ»	)	Delay	(2.0)	-	Now	that	you	are	out	of	my	life,	I	am	much	better.	Display.settext	(Display.text1,	Â	«Now	that	you	are	out	of")	Display.settext	(Display.text2,	Â	«Of	my	life,	I'm
much	better".)	Beeper.beep	(0.269,415.3	(0.095)	Beeper.beep	(0,178,415.30)	delay	(0.004)	(0.004)	delay(0.095)	beeper.beep(0.178.493.88)	delay(0.004)	beeper.beep(0.087.466.16)	delay(0.095)	beeper.beep(0.064.415.30)	delay(0.117)	beeper.beep(0.360.415.30)	delay(0.004)	beeper.beeper	beeper.beep(0.064.415.30)	delay(0.117)
beeper.beep(0.178.415.30)	delay(0.004)	beeper.beep(0.178.466.16)	delay(0.004)	beeper.beep(0.178.493.88)	delay(0.004)	beeper.beep(0.178,41	5.30)	delay(0.186)	â​​	Hai	pensato	che	sarei	stato	debole	senza	di	te,	ma	sono	piÃ¹	forte.	display.settext(display.text1,	"You	think	that	I'd")	display.settext(display.TEXT2,	"be	weak	without	you",)
beeper.beep(0.087.415.30)	delay(0.095)	beeper.beep(0.087.415.30)	delay(0.095)	beeper.beep(0.0	0,095)	beeper.beep(0,087,415,30)	delay(0,095)	beeper.beep(0,178,415,30)	delay(0,004)	beeper.beep(0,303,392,00)	delay(0,061)	beeper.beep(0,087,311,13)	(0.095)	beeper.beep(0.246,392.00)	delay(0.117)	display.settext(display.TEXT1,	"but	I'm	strong.")
display.settext(display.TEXT2,	"	")	beeper.beep(0.178,392.00)	delay(0.004)	beeper.beep(0.178,415.30)	delay(0.004)	beeper.beep	0,004)	beeper.beep(0,178,466,16)	delay(0,004)	beeper.beep(0,178,415,30)	delay(0,367)	â​​	Pensavi	che	sarei	stato	rotto	senza	di	te,	ma	sono	piÃ¹	ricco.	display.settext(display.TEXT1,	"You	think	that	I'd")
display.settext(display.TEXT2,	"be	broke	without	you,")	beeper.beep(0.087.415.30)	delay(0.095)	beeper.beep(0.087.415.30)	delay(0.095)	beeper.beep(0.178.415.30)	delay(0.004)	beeper.beep(0.178.466.16)	delay(0.004)	beeper.beep(0.17	0,493,88)	delay(0,004)	beeper.beep(0,087,466,16)	delay(0,095)	beeper.beep(0,064,415,30)	delay(0,117)
display.settext(display.TEXT1,	"but	I'm	richer.")	display.settext(display.TEXT2,	"")	beeper.beep(0,360,415.30)	delay(0)	004)	beeper.beep(0.178.311.13)	delay(0.004)	beeper.beep(0.178.415.30)	delay(0.004)	beeper.beep(0.178.466.16)	delay(0.004)	beeper.beep(0.178.493.88)	delay(0.004)	beeper.beep(0	178.415,30)	ritardo(0,367)	â​​	Pensavi	che	sarei
stato	triste	senza	di	te,	ridevo	di	piÃ¹.	display.settext(display.TEXT1,	"You	che	“)	display.setText	(display.text2”,	be	sad	without	yourself,	“)	beeper.beep	(0,087,415.30)	delay	(0,095)	beeper.beep	(0,087,415.30)	delay	(0,095)	Beeper.beep	(0,087,415.30)	delay	(0,095)	beeper.beep	(0,178,415.30)	delay	(0,004)	beeper.beep	(0,269.39	2.00)	Delay	(0.095)
Beeper.beep	(0.087	392.00)	Delay	(0.095)	display.setText	(display.text1,	“strongest	laugh”.)	Display.setText	(display.text2,	“”)	Beeper.beep	(0.178,392.00)	delay	(0.004)	Beeper.beep	(0.178,	415.30)	delay	(0.004)	beeper.beep	(0.087,466.16)	delay	(0.095)	beeper.beep	(0.178,466.16)	delay	(0.004)	Beeper.Beep	(0.178.415.30)	Delay	Grow	up	without	you,
now	I’m	wiser.	Display.setText	(display.Text1,	“Thought	i”)	display.setText	(display.text2,	“wouldn’t	have	grown	without	you”)	Beeper.beep	(0.087.415.30)	delay	(0.095)	beeper.beep	(0.087.415.30)	delay	(0.095)	beeper.beep	(0.178.415.30)	delay	(0.004)	beep)	delay	178.466.16)	late.	0.004)	Beeper.Beep	(0,087,	466.16)	delay	(0.095)	beeper.beep
(0.064,415.30)	delay	(0.117)	beeper.beep	(0.246,415.30)	delay	(0.117)	display.settext	(display.TEXT1,	“now	I’m	wiser”.)	display.settext	(Display.Text2,	“”)	Beeper.beep	(0,178.415,	30)	delay	(0.004)	Beeper.beep	(0.178.466.16)	delay	(0.004)	Beeper.beep	(0.178.493.88)	delay	(0.004)	Beeper.beep	(0.303,	554.37)	delay	(0.061)	beeper.beep	(0.178.493.88)
delay	(0.186)	–	I	thought	I’d	be	helpless	without	you,	but	I’m	smarter.	Display.setText	(display.text1,	“Thought	to	be”)	display.setText	(display.text2,	“defenceless	without	you”)	Beeper.beep	(0,087,415.30)	Delay	(0,095)	Beeper.beep	(0.087,	415.30)	Delay	(0,095)	Beeper.Beep	(0.087,415.30)	delay	(0.095)	Beeper.Beep	(0.178.415.30)	delay	(0.004)
Beeper.beep	(0.087,392.00)	Delay	(0.095)	Beeper.beep	(0.087,392.00)	delay	(0.095)	beeper.beep	(0.087.392.00)	delay	(0.095)	beeper.beep	(0.223.392.00)	delay	(0,140)	display.settxt	(display.text1,	“but	I’m	smarter”.)	display.setText	(display	(display	.Text2,	“”)	Beeper.beep	)400,0(	)400,0(	odratiR	)03.514,551.0(peeb.repeeb	)590.0(yaled
)03.514,871.0(peeb.repeeb	)041.0(yaled	)03.514,322.0(peeb.repeeb	)160.0(yaled	)88.394,303.0(peeb.repeeb	)400.0(yaled	)03.514,871.0(peeb.repeeb	)711.0(yaled	)03.514,551.0(peeb.repeeb	)711.0(yaled	)03.514,551.0(peeb.repeeb	)".pu	evig	'nog	ton	m'I"	,2TXET.yalpsid(txettes.yalpsid	)".rovivrus	a	m'I"	,1TXET.yalpsid(txettes.yalpsid	.pu	evig	'nog	ton
m'I	.rovivrus	a	m'I	--	)763.0(yaled	)03.514,871.0(peeb.repeeb	)400.0(yaled	)61.664,871.0(peeb.repeeb	)711.0(yaled	)61.664,460.0(peeb.repeeb	)400.0(yaled	)03.514,871.0(peeb.repeeb	)"	"	,2TXET.yalpsid(txettes.yalpsid	)".noillim	9	dlos"	,1TXET.yalpsid(txettes.yalpsid	)400.0(yaled	)00.293,871.0(peeb.repeeb	)711.0(yaled	)00.293,642.0(peeb.repeeb
)711.0(yaled	)00.293,460.0(peeb.repeeb	)711.0(yaled	)00.293,642.0(peeb.repeeb	)400.0(yaled	)03.514,871.0(peeb.repeeb	)590.0(yaled	)03.514,780.0(peeb.repeeb	)590.0(yaled	)03.514,780.0(peeb.repeeb	)590.0(yaled	)03.514,780.0(peeb.repeeb	)",uoy	tuohtiw	lles	t'ndluow"	,2TXET.yalpsid(txettes.yalpsid	)"	I	thguoht	uoY"	,1TXET.yalpsid(txettes.yalpsid
.noillim	9	dlos	,uoy	tuohtiw	lles	t'ndluow	I	thguoht	uoY	--	)763.0(yaled	)03.514,871.0(peeb.repeeb	)400.0(yaled	)88.394,871.0(peeb.repeeb	)400.0(yaled	)03.514,871.0(peeb.repeeb	)590.0(yaled	)03.514,780.0(peeb.repeeb	)"	"	,2TXET.yalpsid(txettes.yalpsid	)".'nillihc	m'I	tub"	,1TXET.yalpsid(txettes.yalpsid	)590.0(yaled	)03.514,780.0(peeb.repeeb
)400.0(yaled	)88.394,063.0(peeb.repeeb	)400.0(yaled	)03.514,871.0(peeb.repeeb	)711.0(yaled	)88.394,642.0(peeb.repeeb	)400.0(yaled	)61.664,871.0(peeb.repeeb	)400.0(yaled	)03.514,871.0(peeb.repeeb	)590.0(yaled	)03.514,780.0(peeb.repeeb	)590.0(yaled	)03.514,780.0(peeb.repeeb	)763.0(yaled	)03.514,871.0(peeb.repeeb	)",uoy	tuohtiw	desserts"
,2TXET.yalpsid(txettes.yalpsid	)"eb	d'I	taht	thguoht	uoY"	,1TXET.yalpsid(txettes.yalpsid	.'nillihc	m'I	tub	,uoy	tuohtiw	desserts	eb	d'I	taht	thguoht	uoY	--	)400.0(yaled	)61.664,871.0(peeb.repeeb	)711.0(yaled	)61.664,460.0(peeb.repeeb	)400.0(yaled	)40	0.0(peeb.repeeb	)400.0(yaled	)61.664.871.0(peeb.repeeb	)400.0(yaled	)03.514.962.0(peeb.repeeb
)681.0(yaled	)03.514.780.0(peeb.repeeb	)".evig	'og	ton	m'I"	,2TXET.yalpsid(txettes.yalpsid	)".lavivrus	a	m'I"	,1TXET.yalpsid(txettes.yalpsiD	.otussivvarpos	nu	onoS	-	)802.0(yaled	)03.514.551.0(peeb.repeeb	)160.0(yaled	)61.664.303.0(peeb.repeeb	)400.0(yaled	)03	514,871,0(peeb.repeeb	)590,0(odratir	)00,293,871,0(peeb.repeeb	)711,0(odratir
)00,293,551,0(peeb.repeeb	)590,0(odratir	)00,293,962,0(peeb.repeeb	)590,0(	odratir	)00,293,962,0	peeb.repeeb	)400.0(yaled	)03.514,871.0(peeb.repeeb	)590.0(yaled	)03.514,871.0(peeb.repeeb	)590.0(yaled	)03.514,871.0(peeb.repeeb	)".'ni	lavivrus	no	peeK"	,2TXET.yalpsid(txettes.yalpsid	)".lavivrus	lliw	I"	,1TXET.yalpsid(txettes.yalpsid	.'ni	lavivrus	no
peeK	.²Ãrevivvarpos	​​â	)160.0(yaled	)03.514.303.0(peeb.repeeb	)160.0(yaled	)88.394.303.0(peeb.repeeb	)400.0(yaled	)03.51	871.0(peeb.repeeb	)590.0(yaled	)03.514.871.0(peeb.repeeb	)590.0(yaled	)03.514.871.0(peeb.repeeb	)590.0(yaled	)03.514.962.0(peeb.repeeb	)160.0(yaled	)88.394.303.0(peeb.peeb	)400.0(yaled	)61.664,871.0(peeb.repeeb
)400.0(yaled	)03.514,962.0(peeb.repeeb	)590.0(yaled	)03.514,871.0(peeb.repeeb	)".ti	ekam	lliw	m'I"	,2TXET.yalpsid(txettes.yalpsid	)".lavivrus	a	m'I"	,1TXET.yalpsid(txettes.yalpsid	.²Ãraf	oL	.otussivvarpos	nu	onoS	-	)711,0(yaled	)03.514,642,0(peeb.repeeb	)160,0(yaled	)61.664,303,0(peeb.repeeb	)400,0	peeb.repeeb	)590,0(yaled	)00,293
871,0(peeb.repeeb	)711,0(yaled	)00,293	551,0(peeb.repeeb	)160,0(yaled	)00,293	303,0(peeb.repeeb	)590,0(yaled	)00,293	962,0(peeb.repeeb	)400,0	)711.0(yaled	)03.514,871.0(peeb.repeeb	)711.0(yaled	)03.514,551.0(peeb.repeeb	)590.0(yaled	)03.514,871.0(peeb.repeeb	)".redrah	krow	'nog	m'I"	,2TXET.yalpsid(txettes.yalpsid	)".pots	'og	ton	m'I"
,1TXET.yalpsid(txettes.yalpsid	.orud	¹Ãip	orovaL	.omref	im	noN	​​â	)590.0(yaled	)03.514,962.0(peeb.repeeb	)160.0(yaled	)88.394,303.0(peeb.repeeb	)400.0(yaled	)03.514,871.0(peeb.repeeb	Deffo	UMS	0542	Yelhtiek	Ehtnoisulcnocnocnocno	(Nvoted	Detcepxenu	Siht	",	2X.Conte.ReReBege)	160.0	(marged	)	61.664,303.0	(towed)	03.0	(tables)
03.01.webo.0	(maed)	00.093.0.0	(yaed)	00.093	,	962.0	(tow)	00.093,303.0	(MaD.01.0	(tabled)	03.0	(tabled)	03.0	(tabled)	03.0	(mall.reebo	(tow.rebebo)	".	'nivivrus	this	peek",	2xter.alSid	(NvtTes.alSidSid)	".Snivrus	Liw	i	-	yaed	)	03.014,962.0	(fly.REebo.0.04,30.0	(Maed)	03.0	(tow)	03.0.0	(Maed)	03.0.0	(yeled)	03.514	,	871.0	(tow.0.0	(yeled)
03.01.ReBePee)	50.0	(Ma	.re.REeboise)	590.0	(Yal	ED)	03.51.MREA.REEVE)	590.0	(yeled)	03.51.0	(tow	.alStid	(Txettes.alSalpsid	.ti	Ekam	Annog	M'i	.rovivrus	a	m'.04.0.REebo.0	(mar-friendly)	03.514,871.0	(tow)	00.093,851.0	(maed)	00.293,30.0	(Maed)	00.093,	962.0	(tow.0	(yeled)	03.01.BeBe.0	(tabled)	03.0	(tabled)	03.0	(towed)	03.0	(tow.	yaed)	03.0
(tow.	yaed)	03.0	(Peellah	Krow)	".	​​Redrah	Krow's).	Redrah	Krow's'	I	",	2XTIF.CALSID	(NLSITE.ALSID).	Pots'	NOKE	M'i"	royal	.alSalSid	(NTRETTES..0)	681.0	(	yabled)	03.51.971.0	(fly.REebo.0.04,30.0	(tow)	03.0	(tables)	03.0	(tow)	04.0	(tow)	04.0	(tow)	04.0	(tow.reboebo)	590.0	(yeled)	03.514,871.0	(tow.01.0	(maed)	03.01.0	(tow	o	elatnedicca	osu'l
elibaborp	onem	odnedner	,otatset	oh	ehc	itnemurts	ilg	art	emirp	elled	anu	ehcna	¨Ã	otnemurts	olled	otazzirotua	osu'l	erineverp	rep	azzerucis	id	illevil	e	drowssap	id	osu'l	osrevartta	NAL	aiccafretni'lled	azzerucis	aL	.gnitseT	ecnamrofreP	tnemurtsnI	olotipac	len	etazzilitu	enamittes	eud	id	odnamoc	id	ezneuqes	el	ettut	rep	elibadiffa	atavort	oh'l	e	NAL
aiccafretni'lled	osu	oipma	ottaf	oh	,tset	li	etnaruD.yelhtieK	non	e	yelhtieK	erutaihccerappa	noc	otnemaiccafretni'l	rep	elitasrev	otlom	enoizisopsid	anu	alodnedner	,¨Ãler	noc	osu'l	rep	txeV	aenil	anu	ertloni	e	,reggirt	o	ilatigid	tib	emoc	osu'l	rep	otrepa	erottelloc	o	aticsu	,ossergni	emoc	ilibarugifnoc	,O/I	id	eenil	ies	erffo	elatigid	O/I	id	atrop	aL	.elatigid
O/I	atrop	al	noc	erotattada	nu	azzilitu	ehc	kniLreggirT	a	emeisni	,yelhtieK	id	ocificeps	kniL-PST	atirehgram	a	anetac	a	sub	li	ehcna	otatroppus	¨Ã	,avitanretla	nI	.erawdrah	erotanoiza'lled	enoizazzinorcnis	noc	dradnats	sub	nu	opmetnoc	la	odnerffo	,enoizammargorp	alla	ehcifidom	id	ominim	oremun	nu	noc	,eihccev	¹Ãip	UMS	el	noc	atterid	isauq
	Ãtilibitapmoc	eritnarag	rep	BIPG		Ãtivittennoc	erffo		Ãtinu'L	.azzerb	anu	enoizammargorp	aznes	otnemurts	ol	noc	aznatsid	a	oroval	li	edner	ehc	reffub	led	daolnwod	id		Ãticapac	el	e	elautriv	elatnorf	ollennap	led	enoizatnemelpmi	aus	al	rep	elibazzerppa	etnemralocitrap	¨Ã	bew	aiccafretni'L	.11-IXV		Ãtivittennoc	e	atterid	aserp	,bew	aiccafretni	etnetop
anu	odnerffo	,etnecer	¹Ãip	erawmrif	led	otnemanroigga	emoc	IXL	id	)6102(	5.1	enoisrev	alla	emrofnoc	¨Ã	s​Â¢Ãtnemurtsni​Â	NAL	aiccafretni'L	.CMT-BSU	elibitapmoc	otnemurts	emoc	osu'l	etnesnoc	eroiretsop	BSU	aiccafretni'L	.erawmrif	led	itnemanroigga	e	tpircs	id	otnemacirac	li	rep	e	otnemurts	ollad	tohsneercs	e	inoizatsopmi	,itad	id	enoizartsiger
al	rep	23TAF/TAF	otamrof	ni	BSU	assam	id	airomem	id	ivitisopsid	id	elatnorf	ollennap	lus	osu'l	etnesnoc	BSU	aiccafretni'L	.elatigid	O/I	e	kniL-PST	,BIPG	,NAL	,BSU	iuc	art	,otomer	ollortnoc	noc		Ãtivittennoc	id	inoizpo	id	ammag	atsav	of	tools.	But	the	most	larger	resource	of	2450	are	its	large	memory	buffers,	the	dual-dialect	support	for	the	Scpi
commands	and	e	e	.adarts	us	avorP	.tseTdaoR	recarT	V-I	noc	UMS	0542	yelhtieK	led	etrap	af	golb	otseuQ​​â.IPCS	​Â​Â¢Ãlo-noub	arocna	eteva	heb​Â​Âecaip	iv	non	es	e	,etnetop	enoiznuf	anu	etnemarucis	​Â​Â	.V-I	recarT	ppa	el	art	otnorfnoc	lus	olotipac	len	af	is	emoc	ortsom	iV	.tenpst	idnamoc	id	osu'l	osrevartta	yelhtieK	non	itnemurts	id	otomer	ollortnoc	li
erinrof	rep	yelhtieK	otnemurts	onu	us	PST	erazzilitu	rep	idom	onos	ic	otnauq	ni	,inucla	rep	ednarg	¬Ãsoc	amelborp	nu	eresse	non	ebbertop	otseuq	,aivattuT	.PST		Ãtilanoiznuf	noc	yelhtieK	ivitisopsid	a	​Â​Â¢Ãdeit​Â​Â¢Ã	onos	itappulivs	tpircs	ilg	ittut	idniuq	,atazzidradnats	itnemirtla	¨Ã	non	ehc	yelhtieK	id	acificeps	enoiznuf	anu	id	attart	is	ehc	¨Ã	PST	rep
etneinevnocni	ocinu'L.onaredised	ol	es	CP	nu	id	osu'l	erative	id	itnetu	ilga	¬Ãsoc	odnettemrep	,UMS		Ãtinu'llen	enoizucese'l	e	otnemacirac	li	rep	BSU	us	itavlas	eresse	onossop	itaerc	tpircs	ilG	.ecilpmes	¹Ãip	arocna	IPCS	ad	enoizisnart	al	edner	ehc	espilcE	us	otasab	oppulivs	id	etneibma	nu	¨Ã	,BST	etimart	ovittaretni	odom	ni	tpircs	ilged	gubed	li
eriugese	de	eraraperp	id		Ãtilibissop	al	noc	atanibmoc	eS	.BSU	elatnorf	ollennap	nu	ni	o	oviticapac	reffub	nu	ni	itatlusir	i	odnazziromem	,otnemurts	ollus	etnematterid	eriugese	id	)pool	,imar(	tset	id	acigol	alla	odnetnesnoc	itarepus	eresse	onossop	imelborp	itseuq	,auL	us	otasab	gnitpircs/enoizammargorp	id	oiggaugnil	led	eterpretni	nu	etnetu'lla
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