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1.	Introduction

The	 NTP	 to	 LTC	 Generator	 is	 a	 professional	 device	 that	 converts	 accurate	 time	 from	 Network	 Time
Protocol	(NTP)	servers	into	a	continuous	SMPTE	Linear	Timecode	(LTC)	signal.	This	device	is	designed	for
broadcast	 facilities,	 recording	studios,	and	professional	audio/video	 installations	 requiring	precise	 time
synchronization	across	multiple	devices.

Key	Benefits:

The	device	provides	rock-solid	timecode	generation	with	automatic	compensation	for	network
delays,	ensuring	frame-accurate	synchronization	between	multiple	units	on	the	same	network
(typically	within	1-5ms).

2.	Main	Features

Ethernet	Connectivity:	Standard	Ethernet	with	automatic	DHCP	or	manual	static	IP	configuration

Timecode	Standards:	PAL	25	fps	and	NTSC	29.97	fps	with	drop-frame	support

OLED	Display:	128×32	pixels	showing	IP	address,	gateway,	NTP	server,	and	synchronization	status

Web	Interface:	Complete	configuration	and	monitoring	via	any	standard	web	browser

mDNS	Support:	Easy	access	via	 http://ntpltc.local 	without	knowing	the	IP	address

PLL	Discipline:	Micro-adjustment	of	timer	period	(±1	µs	NTSC,	±2	µs	PAL)	for	smooth	tracking	without
audible	glitches

OTA	Updates:	Firmware	updates	over-the-air	with	progress	indication	and	automatic	reboot

Recovery	Mode:	Physical	button	with	LED	feedback	for	network	recovery	and	factory	reset

3.	How	It	Works

The	device	uses	a	hardware	timer	interrupt	service	routine	(ISR)	to	generate	the	LTC	signal	continuously,
ensuring	uninterrupted	timecode	output	even	during	NTP	synchronization	events.	The	timer	operates	at
precise	intervals:

PAL	Mode:	40,000	µs	per	frame	(25	frames	per	second)

NTSC	Drop-Frame:	≈33,333	µs	per	frame	with	SMPTE	drop-frame	rules	applied	(frames	00	and	01
are	skipped	at	the	start	of	each	minute,	except	at	minutes	00,	10,	20,	30,	40,	and	50)



The	 ICS2008B	 timecode	 encoder	 chip	 is	 controlled	 via	 MCP23S17	 SPI	 GPIO	 expander.	 The	 lwIP	 SNTP
implementation	 maintains	 system	 time	 synchronization,	 while	 a	 Phase-Locked	 Loop	 (PLL)	 algorithm
gradually	adjusts	the	timer	period	to	track	NTP	without	causing	frame	jumps	or	discontinuities.

4.	Network	Setup

On	 power-up,	 the	 device	 attempts	 to	 obtain	 an	 IP	 address	 via	 DHCP	 from	 your	 network	 router.	 If	 no
DHCP	 response	 is	 received	 within	 approximately	 10	 seconds,	 it	 automatically	 falls	 back	 to	 a	 static	 IP
configuration	(either	the	last	saved	configuration	or	the	default	 192.168.1.100/24 ).

▸	Accessing	the	Device

Once	connected	to	your	network,	you	can	access	the	web	interface	using:

mDNS	hostname:	 http://ntpltc.local

Direct	IP:	The	IP	address	shown	on	the	OLED	display

Recommendation:

For	optimal	precision	and	stability,	use	a	local	NTP	server	on	your	LAN	rather	than	public	Internet
NTP	servers.	A	local	NTP	server	typically	provides	synchronization	accuracy	of	1-3	milliseconds
between	devices,	while	Internet	servers	may	have	5-20	ms	variability	depending	on	network
conditions.



5.	Web	Interface	Overview

The	 web	 interface	 provides	 complete	 access	 to	 all	 configuration	 and	 monitoring	 functions.	 The	 main
administration	page	serves	as	the	central	hub	for	accessing	all	sections.

Figure	1:	Administration	menu	with	main	navigation	buttons

▸	5.1	Network	Configuration

Access	 this	 page	 to	 configure	 network	 parameters	 including	 IP	 addressing	 mode,	 static	 IP	 settings,
subnet	mask,	and	gateway.



Figure	2:	Network	Configuration	page

Parameter Description

DHCP	Mode
Select	"Dynamic"	to	automatically	obtain	IP	from	your	router,	or
"Static"	for	manual	configuration

IP	Address
In	static	mode,	enter	the	desired	IP	address	(e.g.,
192.168.1.100)

Netmask Subnet	mask,	typically	255.255.255.0	for	most	local	networks

Gateway IP	address	of	your	router	(e.g.,	192.168.1.254)

Network	Status Shows	connection	status	and	current	IP	address	obtained

After	making	changes,	click	SAVE	to	apply	the	new	settings.	The	device	may	reboot	to	activate	the	new
network	configuration.

▸	5.2	NTP	Settings

This	page	allows	configuration	of	time	synchronization	parameters,	timezone,	daylight	saving	time,	and
drop-frame	mode.



Figure	3:	NTP	Settings	configuration	page

Parameter Description

Primary	NTP	Server
IP	address	of	your	local	NTP	server.	Set	to	0.0.0.0	to	use	global
public	NTP	servers

Backup	Servers
Automatically	uses	pool.ntp.org,	time.nist.gov,	and
0.pool.ntp.org	as	fallback	servers

Timezone
Select	your	timezone	from	the	dropdown	menu	(e.g.,
GMT+08:00	for	Beijing,	Singapore)

Daylight	Saving
Check	this	box	if	daylight	saving	time	(summer	time)	is	currently
in	effect	in	your	region

Drop	Frame	NTSC
Enable	for	NTSC	29.97	fps	with	drop-frame.	Disable	for	PAL	25
fps	operation

Sync	Interval
Time	between	NTP	synchronization	requests	in	seconds	(default:
600	=	10	minutes)

Important	-	Drop-Frame	Mode:

Drop-frame	changes	are	applied	immediately	and	affect	both	the	timer	configuration	and	the
ICS2008B	encoder.	Ensure	you	select	the	correct	mode	for	your	application.	PAL	systems	should	use
"Disabled",	while	NTSC	systems	typically	require	"Enabled"	to	maintain	long-term	time	accuracy.



▸	5.3	System	Info	&	Sync	Precision

This	 page	 displays	 real-time	 synchronization	 status	 and	 system	 information.	 The	 page	 automatically
refreshes	every	second	to	provide	live	monitoring.

Figure	4:	System	Info	&	Sync	Precision	monitoring	page

Information Description

NTP	TIME Current	synchronized	time	in	HH:MM:SS	format	with	date

LAST	SYNC Timestamp	of	the	most	recent	successful	NTP	synchronization

Time	Since	Sync Elapsed	time	since	the	last	synchronization	event

Sync	Status
Shows	"SYNCED"	(green)	when	synchronized,	or	"NOT	SYNCED"
if	unable	to	reach	NTP	server

Sync	Interval Configured	interval	between	synchronization	attempts

Sync	Precision	Notes:

lwIP	SNTP	automatically	compensates	for	network	delay

Two	devices	on	the	same	local	network	should	synchronize	within	1-5	ms

For	optimal	precision,	use	a	local	NTP	server	on	your	LAN

RTC	drift	is	compensated	at	the	configured	sync	interval

Recommended:	600	seconds	(10	minutes)	to	avoid	NTP	server	rate	limiting

▸	5.4	Firmware	Update	(OTA)



The	Over-The-Air	(OTA)	update	system	allows	you	to	update	the	device	firmware	without	physical	access
to	the	hardware	or	serial	connection.

Figure	5:	Firmware	Update	(OTA)	page

Important	Note:

The	LTC	timer	will	be	paused	during	the	firmware	update	process,	and	the	device	will	reboot
automatically	upon	completion.	Plan	firmware	updates	during	maintenance	windows	when	timecode
continuity	is	not	critical.



6.	Initial	Setup	Procedure

Physical	Connection
Connect	 an	 Ethernet	 cable	 to	 the	 device's	 RJ45	 port	 and	 provide	 power	 according	 to	 the
specifications.	The	OLED	display	will	show	network	information	within	a	few	seconds	of	boot.

1

Network	Access
The	device	will	attempt	to	obtain	an	IP	address	via	DHCP.	If	unsuccessful	after	10	seconds,	it
will	use	the	static	fallback	address	 192.168.1.100 .	Check	the	OLED	display	for	the	assigned	IP
address.

2

Open	Web	Interface
Using	 a	 web	 browser	 (Chrome,	 Firefox,	 Safari,	 Edge),	 navigate	 to	 http://ntpltc.local 	 or
directly	to	the	IP	address	shown	on	the	OLED	display.

3

Configure	NTP	Server
Go	 to	NTP	Settings	 and	enter	 the	 IP	address	of	your	 local	NTP	server	 in	 the	 "Primary	NTP
Server"	field.	For	testing	purposes	or	if	you	don't	have	a	local	NTP	server,	you	can	leave	it	set
to	 0.0.0.0 	to	use	public	servers	(pool.ntp.org,	time.nist.gov).

4

Set	Timezone
Select	your	timezone	from	the	dropdown	menu	and	enable	"Daylight	Saving"	if	applicable	to
your	location.	This	ensures	the	displayed	time	matches	your	local	time.

5

Configure	Drop-Frame	Mode
Select	Enabled	for	Drop	Frame	NTSC	if	you're	working	with	NTSC	29.97	fps	systems	(common
in	 North	 America	 and	 Japan).	 Select	Disabled	 for	 PAL	 25	 fps	 systems	 (common	 in	 Europe,
Australia,	most	of	Asia).

6

Save	and	Verify
Click	SAVE	 to	 apply	 the	 settings.	 Navigate	 to	SHOW	NTP	 TIME	 to	 verify	 that	 the	 device
shows	 "SYNCED"	 status	 and	 the	 correct	 time.	 The	 LTC	 signal	 is	 now	 being	 generated
continuously.

7



7.	Firmware	Update	Procedure

Troubleshooting	OTA	Issues:

If	the	upload	stalls	at	approximately	60%,	this	typically	indicates	either	a	network	connection
interruption	or	that	the	firmware	file	is	too	large.	Check	the	file	size	against	"Max	OTA	size"	and
ensure	you	have	a	stable	Ethernet	connection.	If	problems	persist,	contact	technical	support	for
assistance	with	serial	update	procedure.

Access	OTA	Page
From	 the	 main	 administration	 menu,	 click	UPDATE	 FIRMWARE	 to	 access	 the	 OTA	 update
page.

1

Verify	Current	Version
Note	the	following	information	displayed	on	the	page:

Current	version:	Currently	installed	firmware	version	and	build	date

Max	OTA	size:	Maximum	file	size	accepted	(e.g.,	1280	KB)

Current	sketch:	Size	of	the	current	firmware	(e.g.,	886	KB)

2

Select	Firmware	File
Click	Choose	File	and	select	the	firmware	binary	file	(with	 .bin 	extension)	provided	by	your
supplier	or	downloaded	from	the	support	website.	Ensure	the	file	size	is	smaller	than	the
"Max	OTA	size"	value.

3

Upload	and	Monitor	Progress
Click	Upload	&	Update.	A	progress	bar	will	display	the	upload	percentage	from	0%	to	100%.
Do	not	close	the	browser	window	or	disconnect	the	device	during	this	process.

4

Completion	and	Reboot
When	the	upload	reaches	100%,	you	will	see	an	"OK"	message.	The	device	will	automatically
reboot	 with	 the	 new	 firmware.	 Wait	 approximately	 30	 seconds,	 then	 reconnect	 to	 the	 web
interface	to	verify	the	new	version	number.

5



8.	Reset	Button	and	LED	Functions

The	device	includes	a	physical	reset	button	with	professional	active-low	LED	feedback.	The	LED	operates
in	inverse	logic:	LED	ON	=	LOW	signal,	LED	OFF	=	HIGH	signal.

▸	During	Button	Press

Press	Duration LED	Behavior Function	Armed

0	-	4	seconds Slow	blink	(~1	Hz) Pre-hold	(no	action)

4	-	10	seconds Fast	blink	(~4	Hz) Recovery	Mode

≥	10	seconds Solid	ON Factory	Network	Reset

▸	On	Button	Release

Recovery	Mode	(release	between	4-10	seconds):

The	next	boot	will	temporarily	use	static	IP	 192.168.1.100/24 	for	that	session	only.	Saved	network
settings	 remain	 unchanged.	 This	 is	 useful	 for	 regaining	 access	 if	 you	 have	 misconfigured	 the
network	settings	and	cannot	reach	the	device.

Factory	Network	Reset	(release	after	≥10	seconds):

Restores	 network	 settings	 to	 factory	 defaults:	 DHCP	 mode	 enabled,	 default	 IP/Gateway/Subnet
cleared	from	NVS	(non-volatile	storage).	The	device	will	reboot.	Note	that	this	only	affects	network
configuration;	NTP	settings	and	firmware	version	are	not	affected.



9.	Troubleshooting	Guide

▸	Cannot	Access	Web	Interface

Symptoms:	Unable	to	load	 http://ntpltc.local 	or	direct	IP	address	in	browser.

Possible	Causes	and	Solutions:

Verify	the	device	is	connected	to	the	same	network	as	your	computer

Check	the	OLED	display	for	the	current	IP	address	and	try	accessing	it	directly

Your	system	may	not	support	mDNS;	use	the	direct	IP	address	instead

Try	the	Recovery	Mode	procedure	(hold	button	4-10	seconds)	to	temporarily	set	IP	to	192.168.1.100

Verify	your	computer's	firewall	is	not	blocking	HTTP	connections

▸	Status	Shows	"NOT	SYNCED"

Symptoms:	System	Info	page	shows	"NOT	SYNCED"	status.

Possible	Causes	and	Solutions:

Verify	gateway	is	configured	correctly	in	Network	Configuration

Check	that	DNS	is	accessible	from	your	network

If	using	a	local	NTP	server,	verify	it	is	running	and	reachable	(use	ping	to	test)

Temporarily	try	 0.0.0.0 	as	Primary	NTP	Server	to	use	public	servers

Verify	your	firewall	is	not	blocking	NTP	protocol	(UDP	port	123)

Check	that	your	router	allows	outbound	NTP	traffic	if	using	Internet	servers

▸	No	LTC	Signal	Output

Symptoms:	Connected	equipment	does	not	receive	timecode	signal.

Possible	Causes	and	Solutions:

Verify	device	status	is	"SYNCED"	on	System	Info	page

Check	Drop	Frame	setting	in	NTP	Settings	matches	your	required	standard

Verify	physical	connections	to	ICS2008B	encoder	and	MCP23S17	GPIO	expander

Check	output	cable	connections	and	receiving	equipment	configuration

Verify	power	supply	is	stable	and	provides	sufficient	current

Try	toggling	Drop	Frame	mode	and	saving	to	reset	the	encoder

▸	OTA	Update	Fails	at	~60%

Symptoms:	Firmware	upload	stalls	or	fails	partway	through.

Possible	Causes	and	Solutions:



Network	connection	interrupted	during	upload;	retry	the	update

Firmware	file	is	too	large;	verify	file	size	is	less	than	"Max	OTA	size"

Use	a	quality	Ethernet	cable	and	ensure	power	supply	is	stable

Close	other	applications	that	may	be	consuming	network	bandwidth

If	problem	persists,	contact	support	for	serial	update	instructions

▸	OLED	Display	Blank

Symptoms:	OLED	shows	no	information.

Possible	Causes	and	Solutions:

Verify	device	is	receiving	power	(check	PoE	or	external	power	supply)

Check	I²C	connections	to	OLED	display	module

Display	may	be	faulty;	web	interface	should	still	be	accessible

Try	power	cycling	the	device	completely

OLED	may	have	entered	sleep	mode;	try	pressing	the	reset	button	briefly



10.	Best	Practices	and	Recommendations

▸	Network	Infrastructure

Local	NTP	Server:	Deploy	a	dedicated	NTP	server	on	your	LAN	for	best	stability	and	precision	(1-3
ms	typical	synchronization	accuracy	between	devices)

Quality	Cabling:	Use	Cat5e	or	better	Ethernet	cables,	properly	terminated	and	not	exceeding
maximum	run	lengths

Stable	Power	Supply:	Ensure	the	device	receives	stable	and	adequate	power	according	to
specifications

Network	Segmentation:	Consider	placing	timecode	devices	on	a	dedicated	VLAN	for	critical
applications

▸	Synchronization	Settings

Sync	Interval:	600	seconds	(10	minutes)	is	recommended	for	most	applications	to	avoid	NTP	server
rate	limiting

Reduced	Interval:	With	a	local	NTP	server,	you	can	reduce	to	120-300	seconds	if	tighter	tracking	is
required

Internet	NTP:	Always	maintain	600-second	interval	when	using	public	Internet	NTP	servers

Multiple	Devices:	Stagger	sync	intervals	by	30-60	seconds	when	deploying	multiple	units	to	avoid
simultaneous	NTP	requests

▸	Operational	Considerations

Browser	Access:	Avoid	opening	System	Info	page	from	many	browsers	simultaneously	during	stress
testing

Firmware	Updates:	Schedule	OTA	updates	during	maintenance	windows	when	timecode	continuity
is	not	required

Documentation:	Record	your	network	and	NTP	settings	for	quick	restoration	in	case	of	configuration
loss

Backup	Configuration:	Take	screenshots	of	all	configuration	pages	as	backup	documentation

Environmental:	Ensure	adequate	ventilation	and	keep	device	within	specified	operating
temperature	range

▸	Monitoring	and	Maintenance

Regular	Checks:	Periodically	verify	"SYNCED"	status	and	check	"Time	Since	Sync"	value

Log	Monitoring:	If	available	on	your	NTP	server,	monitor	for	unusual	query	patterns

Network	Health:	Monitor	Ethernet	link	status	and	check	for	packet	loss	or	errors

Firmware	Updates:	Check	for	firmware	updates	quarterly	or	when	new	features	are	announced



11.	Technical	Specifications

▸	Hardware	Platform

Microcontroller ESP32	with	Ethernet	MAC

Display OLED	128×32	pixels,	monochrome,	I²C	interface

Timecode	Encoder ICS2008B	controlled	via	MCP23S17	SPI	GPIO	expander

Power External	power	supply	(refer	to	datasheet	for	specifications)

Reset	Button Tactile	switch	with	multifunction	capability

Status	LED Active-low	LED	with	multiple	blink	patterns

▸	Timecode	Generation

Standards SMPTE	Linear	Timecode	(LTC):	PAL	25	fps,	NTSC	29.97	fps

Drop-Frame
SMPTE	compliant:	frames	00,01	dropped	at	minute	start	except
minutes	00,10,20,30,40,50

Generation	Method
Hardware	timer	ISR,	continuous	operation,	no	interruptions
during	NTP	sync

Timer	Precision PAL:	40,000	µs/frame;	NTSC:	~33,333	µs/frame

PLL	Discipline
Micro-slew	adjustment:	±1	µs	(NTSC)	/	±2	µs	(PAL)	applied	at
frame	boundaries

▸	Network	Capabilities

Ethernet 10/100	Mbps,	RJ45	connector

IP	Configuration DHCP	automatic	or	manual	static	with	fallback

mDNS	Hostname ntpltc.local	(HTTP	service	advertised)

Protocols
HTTP	(web	interface),	SNTP/NTP	(time	sync),	mDNS	(service
discovery)

Time	Synchronization lwIP	SNTP	implementation	with	automatic	delay	compensation

▸	Synchronization	Performance



LAN	Precision 1-3	ms	typical	between	devices	with	local	NTP	server

Internet	Precision 5-20	ms	typical	(network	dependent)

Sync	Interval Configurable:	120-3600	seconds	(recommended:	600	seconds)

Drift	Compensation Automatic	via	PLL	algorithm	at	configured	intervals

▸	Firmware	and	Updates

Update	Method OTA	(Over-The-Air)	via	web	interface	with	progress	indication

Max	OTA	Size ~1280	KB	(depends	on	partition	scheme)

Version	Display OLED	splash	screen	and	OTA	page

Update	Behavior
LTC	timer	paused	during	update;	automatic	reboot	on
completion



12.	Support	and	Contact	Information

For	 technical	 support,	 documentation	 updates,	 firmware	 downloads,	 or	 additional	 assistance,	 please
contact:

Elettronica	Mangione

Professional	Broadcast	Synchronization	Equipment

Via	Clarice	Marescotti	15

00151	Roma,	Italy

Tel:	+39	329	319	4599

Web:	 www.el-man.it

Email:	el-man@el-man.it

Online	Resources:

Visit	our	website	for	additional	documentation,	video	tutorials,	application	notes,	and	firmware
updates.	Register	your	product	to	receive	notifications	about	new	features	and	technical	bulletins.

13.	Regulatory	and	Safety	Information

▸	General	Safety

Install	in	accordance	with	local	electrical	codes	and	regulations

Use	only	the	specified	external	power	supply	according	to	device	specifications

Do	not	expose	to	moisture	or	operate	in	wet	locations

Ensure	adequate	ventilation	around	the	device

Disconnect	power	before	servicing	or	making	connections

▸	Disposal	and	Recycling

This	 product	 contains	 electronic	 components	 that	 must	 be	 disposed	 of	 in	 accordance	 with	 local
regulations	 for	 electronic	 waste.	 Do	 not	 dispose	 of	 with	 general	 household	 waste.	 Contact	 your	 local
waste	 management	 authority	 or	 the	 manufacturer	 for	 information	 on	 proper	 disposal	 and	 recycling
procedures.



Appendix	A	-	Quick	Reference

▸	Default	Settings

DHCP	Mode Enabled	(fallback:	192.168.1.100/24)

mDNS	Hostname ntpltc.local

NTP	Server 0.0.0.0	(use	public	servers)

Sync	Interval 600	seconds	(10	minutes)

Drop-Frame Disabled	(PAL	25	fps)

▸	LED	Patterns	Quick	Reference

LED	Pattern Meaning

Slow	blink	(~1	Hz) Button	held	0-4	seconds

Fast	blink	(~4	Hz) Button	held	4-10	seconds	(Recovery	armed)

Solid	ON Button	held	≥10	seconds	(Factory	reset	armed)

▸	Common	Access	URLs

Main	Interface http://ntpltc.local	or	http://[IP-ADDRESS]

Network	Config http://ntpltc.local/config.html

NTP	Settings http://ntpltc.local/ntp.html

System	Info http://ntpltc.local/system.html

OTA	Update http://ntpltc.local/ota.html
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