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SAFETY INSTRUCTIONS

Class | apparatus construction.

This equipment must be used with a mains power system with a protective earth connection. The
third (earth) pin is a safety feature, do not bypass or disable it. The equipment should be operated
only from the power source indicated on the product.

To disconnect the equipment safely from power, remove the power cord from the rear of the
equipment, or from the power source. The mains plug is used as the disconnect device, the
disconnect device shall remain readily operable. There are no user-serviceable parts inside of the
unit. Removal of the cover will expose dangerous voltages. To avoid personal injury, do not
remove the cover. Do not operate the unit without the cover installed.

The apparatus shall not be exposed to dripping or splashing and that no objects filled with liquids,
such as vases, shall be placed on the apparatus. No naked flame sources, such as lighted
candles, should be placed on the apparatus.

The appliance must be safely connected to multimedia systems. Follow instructions described in
this manual.

Ventilation

For the correct ventilation and avoid overheating ensure enough free space around the appliance.
Do not cover the appliance, let the ventilation holes free and never block or bypass the ventilators

(if any).
WARNING

To prevent injury, the apparatus is recommended to securely attach to the floor/wall or mount in
accordance with the installation instructions.

WEEE ( Waste Electrical & Electronic Equipment)
Correct Disposal of This Product

This marking shown on the product or its literature, indicates that it should not be
disposed with other household wastes at the end of its working life. To prevent
possible harm to the environment or human health from uncontrolled waste
disposal, please separate this from other types of wastes and recycle it
responsibly to promote the sustainable reuse of material resources.

Household users should contact either the retailer where they purchased this
_ product, or their local government office, for details of where and how they can
take this item for environmentally safe recycling.

Business users should contact their supplier and check the terms and conditions of the purchase
contract. This product should not be mixed with other commercial wastes for disposal.
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1.

Introduction

Thank you for choosing Lightware DVI matrix routers. The MX16x16DVI-Slim and
MX12x12DVI-Slim router are able to switch 16 inputs to 16 outputs or 12 inputs to
12 outputs in a non-blocking crosspoint configuration respectively.

1.1. Box contents

— Routing switcher

— Power supply unit

— Power supply rack mounting ears

— Speakon DC power cable

— |EC power cable

— User's manual (this document)

— CD-ROM with control software

— RS-232 9 pole D-SUB Male to Female cable

— UTP cross link cable

1.2. Description

Lightware MX16x16DVI-Slim and MX12x12DVI-Slim are single link DVI matrix
switchers with 16 DVI inputs and 16 DVI outputs or 12 DVI inputs and 12 DVI outputs
respectively, which routes any input(s) to any combination of output(s).

The router conforms to DVI 1.0 specification, and switches signals between 25 - 165
MHz pixel clock frequency: from 640x480@60Hz to 1920x1200@60Hz or
2048x1080@60Hz PC resolutions.

The input signals are compensated for 12dB loss and outputs are preemphasized
by +6dB, this way cable lengths up to 20 meters (65 feets) can be used.

The switcher has an RS-232 (or RS-422 optional) and an RJ45 LAN port for remote
control applications and a control panel for local control operation. Front panel
buttons are illuminated and easily relegendable with text for informative system
integration.




1.3. Features

Advanced EDID Management — The user can emulate any EDID on the switcher's
inputs independently, read out and store any attached monitor's
EDID in 100 internal memory locations, upload and download
EDID files using Matrix Control Software.

Non-blocking cross point matrix architecture — The router allows any input to be
switched to any output or more outputs simultaneously.

2.25 Gb/s channel transmission — Routes any DVI single link and HDMI1.3a signal
between 25 and 225 MHz TMDS clock frequency conforming to
DVI 1.0 standard.

Supports all HDTV resolutions — 720p, 1080i and 1080p etc. without HDCP
encryption - Unencrypted HDTV signals up to 165 MHz pixel
clock frequency regardless of resolution are passed through.

Supports HDMI signals — non HDCP encrypted HDMI 1.3a signals (with embedded
audio) are handled properly.

Cable equalization — DVI cables up to 20 meters can be used on all inputs thanks
to the +12dB compensation.

Output boost — DVI cables up to 15 meters can be used on all outputs thanks to the
+6dB preemphasizing circuit.

Front panel buttons control — 16 or 12 source select, 16 or 12 destination select,
Take, Load preset, Save preset, Control Lock, Output Lock

Relegendable buttons — Each button has an easy removable flat cap and a
translucent label which can be inserted under it to identify
sources and destinations.

RS-232 or RS-422 control — Simple ASCII based protocol is used for switching,
preset calling, status request, etc.

Ethernet control — TCP/IP Ethernet 10Base-T or 100Base TX (Auto-Sensing)

Built-in WEB site — easy access from a WEB browser to control and configure the
switcher

Fiber cable support — Self powered DVI fiber cables using +5V from DVI sources
(VGA cards, etc.) usually consume more than 50 mA, which load
is maximum allowed by DVI 1.0 standard. Lightware routers
support +5V 500 mA constant current output on each DVI output
to power long distance fiber optical cables.

Universal power supply — Accepting AC voltages from 100 to 240 Volts with 50 or
60 Hz line frequency on standard IEC connector.

Power failure memory — In case of power failure the unit stores its latest
configuration, and after next power up it loads automatically.

Ultra thin & light — only 32.8 mm (1.3 inch) deep, 4U high rack mountable housing.
Thanks to the aluminum alloy body, the matrix router weighs only
1.85 kg (4.1 Ibs). For full equipment weight see specification in
section 10 On page 71 .
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1.4. Applications

Some typical connection variations with the matrix router are shown on Figure 1-1.

20m DVI
cable

20m DVI
cable

@
MX-PSU-
125 DVI Monitor

DvI
@x_cable
%

DVI Monitor
DVI-OPT-RX220-Pro DVI cable

DVI-OPT-
RXHO .

Projector

DVl cable
DVI-OPT-TX220-Pro

DVI-TP-RX100

20m DVI
DVI-TP- DVI-TP-
X200 RX100 ovi
~ DVI cable cable

PC or Mac  Local Monitor

DVI Monitor

Projector

Figure 1-1. Typical application

Page 10/ 78 Section 1. Introduction
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1.5. Understanding EDID

1.5.1. Basics

EDID stands for Extended Display Identification Data. Simply put, EDID is the
passport of display devices (monitors, TV sets, projectors). It contains information
about the display’s capabilities, such as supported resolutions, refresh rates (these
are called Detailed Timings), the type and manufacturer of the display device, etc.

After connecting a DVI source to a DVI display, the source reads out the EDID to
determine the resolution and refresh rate of the image to be transmitted.

Who are
you?
PC or Mac Display
| am a monitor
Here is my EDID
PC or Mac Display
Now | know
what | can send
PC or Mac Display

Figure 1-2. EDID communication

Most DVI computer displays have 128-byte long EDID structure. However, Digital
Televisions and HDMI capable displays may have another 128 bytes, which is called
E-EDID and defined by CEA (Consumer Electronics Association). This extension
contains information about additional Detailed Timings, audio capabilities, speaker
allocation and HDMI capabilities. It is important to know, that all HDMI capable
devices must have CEA extension, but not all devices are HDMI capable which have
the extension.

1.5.2. Common problems related to EDID

Problem: ,My system consists of the following: a computer, a Lightware
MX16x16DVI-Slim matrix, a WUXGA (1920x1200) LCD monitor, and a
SXGA (1280x1024) projector. | would like to see the same image on the
monitor and the projector. What EDID should | chose on the router?”

Solution: If you want to see the image on both displays, you need to select the
resolution of the smaller display (in this case SXGA), otherwise the
smaller display may not show the higher resolution image.

Section 1. Introduction Page 11/ 78
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Problem: | have changed to a different EDID on an input port of the matrix to have
a different resolution but nothing happens.”

Solution: Some graphics cards and video sources read out the EDID only after
power-up and later they don’t sense that EDID has been changed. You
need to restart your source to make it read out the EDID again.

1.6. Advanced EDID Management

Info

Info

Each DVI sink (e.g. monitors, projectors, plasma displays, and switcher inputs) must
support the EDID data structure. Source BIOS and operating systems are likely to
guery the sink using DDC2B protocol to determine what pixel formats and interface
are supported. DVI standard makes use of EDID data structure for the identification
of the monitor type and capabilities. Most DVI sources (VGA cards, set top boxes,
etc) will output DVI signal after accepting the connected sink’s EDID information. In
case of EDID readout failure or missing EDID the source will not output DVI video
signal.

MX16x16DVI-Slim and MX12x12DVI-Slim provide Lightware’s Advanced EDID
Management function that helps system integration. The built in EDID Router stores
and emulates 100 EDID data plus all monitor's EDID that are connected to the output
connectors. First 50 EDID are factory presets, while memories 51 to 100 are user
programmable. The router stores the EDID of all attached monitors or projectors for
each output in a non-volatile memory. This way the EDID from a monitor is available
when the monitor is unplugged, or switched off.

Any EDID can be emulated on any input. An emulated EDID can be copied from the
EDID router's memory (static EDID emulation), or from the last attached monitors
memory (dynamic EDID emulation). For example, the router can be set up to emulate
a device, which is connected to one of the outputs. In this case the EDID
automatically changes, if the monitor is replaced with another display device (as long
as it has a valid EDID).

EDID is independently programmable for all inputs without affecting each other. All
input has it's own EDID circuit. EDID Router can be controlled via serial port or
Ethernet.

The user is not required to disconnect the DVI cable to change an EDID as opposed
to other manufacturer’s products. EDID can be changed even if source is connected
to the input and powered ON.

When EDID has been changed, the router toggles the HOTPLUG signal for
2 seconds. Some sources do not observe this signal, so in this case the change is
not recognized by the source. In such cases the source device must be restarted or
powered OFF and ON again.




2. Controls and connections

2.1. Front panel view

1

Control Lock Source buttons | | Take / Auto | Preset buttons

D000 ED0 DooEBmaEn (=R =)=
OEE000O00 DDo@EmEn

isual engineering

GHTWARE 16x16 DVI MATRIX ROUTER MX16x16DVI-Slim

73) Output Lock Destination buttons |

Info

Figure 2-1. Front panel view

o Control Lock Disables or enables front panel operation. When red
illuminated, all operations on front panel are prohibited.
See section 3.2.1 on page 19 for more information.

9 Output Lock Locks and protects one (or more) outputs. Inhibits
accidental input changing on protected output. See section
3.2.7 on page 23 for more information.

9 Source buttons Source buttons have three functions: to select an input, to
select a preset and to view the selected input’s state (only
in TAKE mode). See section 3.2.3 on page 20 for more
information.

e Destination buttons Destination buttons have two functions: to select an
output, or to view the selected output’s state. See section
3.2.4 on page 21 for more information.

e Take / Auto Displays the actual switching mode of the router (TAKE or
AUTOTAKE). Long press toggles the switching mode,
short press executes switching in TAKE mode. See
section 3.2.2 on page 19 for more information.

Load Preset Loads and executes a previously saved preset from one of
G the preset memories.
Save Preset Stores actual matrix state, in one of the preset memories.

See section 3.2.6 on page 23 for more information.

MX12x12DVI-Slim front panel differs only in that it has only 12 source and 12
destination buttons.
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2.2. Rear

view

Info

o DC voltage indicators

e DC power connector

Serial port
Ethernet port
Input connectors
Output connectors

CPU live LED

Reset button

Figure 2-2. Rear view

LED indicators for internal DC power voltages.

Speakon 4 pole receptacle. Connect ONLY to matching
power supply (MX-PSU-125) supported by Lightware. See
section 2.4.1 for more information.

9 pole D-SUB female connector. Can be ordered with
RS-232 or RS-422 control.

RJ45 connector. Remote control port for connecting the
unit to Local Area Network (LAN).

29 pole DVI-I digital-only female receptacle connectors.
Connect DVI source devices to these connectors.

29 pole DVI-I digital-only female receptacle connectors.
Connect DVI sink devices to these connectors.

Continuously blinking LED if the CPU works properly.

Resets all internal hardware elements.

MX12x12DVI-Slim rear panel differs only in that it has only 12 input and 12 output

connectors.

Page 14 /78
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2.3. Power supply unit
| Clamfii! Q Power switch | Fan air outlet |

AC connector | DC connector |

Figure 2-3. Power supply

o Clamp Prevents the IEC plug from loosing, or slipping out.

o AC fuse Replace with F 3.15 A type only.

e Power switch Power supply can be switched OFF/ON with this switch.

0 AC connector Standard IEC power connector. Works with 100 to 240
Volts, 50 or 60 Hz power sources.

e Fan air outlet Low noise fan. Never block air flow!

G DC connector Speakon 4 pole connector. Connect to router with

supported cable. See section 2.4.1 for more information.

Info There are several mounting possibilities with the provided rack mounting ears. See
section 10.3 on page 75 for suggested examples.

Section 2. Controls and connections Page 15/ 78
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2.4. Electrical connections

2.4.1. Power connector

Neutrik Speakon locking connector is used to connect the power supply unit with the
router. The connector is made with custom pin assignment. Using the DC power
cable provided with the router is always recommended.

Cing Never use the cable of other electronic equipment that seems to be compatible with
this connector!

DC power connector pin assignment
If a custom length DC power cable has to be made, follow the below specification.
Recommended cable: 4 wire, each 4 mm? (4xAWG12)
Maximum length 1.5 meters (5 feet)
Current: 10A@ 3.3V DC
1I0A@5VvDC

Cable connector type: Neutrik Speakon NL4FC

Em]

pin 1- — pin 2+
+3.3V GND

Figure 2-4. DC power cable connector pin assignments

Chassis connector type: Neutrik Speakon NLAMP

|
Ty

T _%\7._ TgE

GND + 3.3V

N

_/I |
in2- | = K— in 2+
Es.gv .\\\// pGNDz

Figure 2-5 DC chassis connector pin assignments
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2.4.2. DVlinputs

MX16x16DVI-Slim and MX12x12DVI-Slim provide 29 pole DVI-I connectors,
however only digital pins are internally connected. This way, users can plug in any
DVI connector, but keep in mind that analog signals (such as VGA or RGBHV) are
not processed.

Always use high quality DVI cable for connecting sources and displays.

Fix +12 dB cable equalization is provided, this way DVI cables up to 20 meters can
be used on all inputs.

Pin Signal Pin Signal Pin Signal
1 TMDS Data2- 9 TMDS Datal- 17 TMDS Data0-
2 TMDS Data2+ 10 TMDS Datal+ 18 TMDS Data0O+
3 TMDS Data2 Shield | 11 | TMDS Datal Shield | 19 | TMDS DataO Shield
4 nc 12 nc 20 nc
5 nc 13 nc 21 nc
6 DDC Clock 14 +5V Power 22 TMDS Clock Shield
7 DDC Data 15 GND (for +5V) 23 TMDS Clock+
8 nc 16 Hot Plug Detect 24 TMDS Clock-
C1 nc Cc2 nc C3 nc
C4 nc C5 GND

Table 2-1. DVI-I digital only connector Single Link pin assignments

1)(2)3)[+][5 )6 ) 7][e]
o] [10][11][12][13][24][15][16]
3 e

Figure 2-6. DVI connector

2.4.3. DVI outputs

MX16x16DVI-Slim and MX12x12DVI-Slim provide 29 pole DVI-I connectors for
outputs, however only digital pins are internally connected. This way, users can plug
in any DVI connector, but keep in mind that analog signals (such as VGA or RGBHV)
are NOT processed.

Thanks to the fix +6 dB pre-emphasizing circuit, DVI cables up to 15 meters can be
used. For using longer cable runs at outputs, use fiber optical DVI transmitters (like
Lightware DVI-OPT-TX100) or active DVI repeaters/extenders.

No output reclocking is provided.

Fiber Cable powering
As special feature MX16x16DVI-Slim and MX12x12DVI-Slim are able to supply 500
mA current on DDC +5V output (pin 14 on output connectors) to power fiber optical
DVI cables. Standard DVI outputs or VGA cards supply only 55 mA current on +5V
output, thus unable to power directly a fiber optical cable.

Info The matrix switcher does not check if the connected sink (monitor, projector or other
equipment) supports Hotplug or EDID signals but outputs the selected signal
immediately after switch command.
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2.4.4. RS-232/RS-422 control port

Lightware MX16x16DVI-Slim and MX12x12DVI-Slim can be remote controlled
through industry standard 9 pole D-SUB female connector located on the rear panel
of the unit. The router can be ordered with RS-232 or RS-422 control port.

Figure 2-7. D-SUB 9 pole connector

Pin nr. RS-232 RS-422
1 NC non connected TX- data transmit complement
2 TX data transmit TX+ data transmit true
3 RX data receive RX+ data receive true
4 DTR internally connected to Pin 6 | RX- data receive complement
5 GND signal ground (shield) GND signal ground (shield)
6 DSR internally connected to Pin 4 | NC non connected
7 RTS internally connected to Pin 8 | NC non connected
8 CTS internally connected to Pin 7 | NC non connected
9 NC non connected NC non connected

Table 2-2. D-SUB 9 pole pin assignments

2.4.5. Ethernet port

The Ethernet port can be connected to a LAN hub, switch or router with a UTP patch
cable. If connecting to a computer directly, a cross UTP cable has to be used!

See section 3.3 about remote operation on page 25 for more information.

LED1 LED2 | Hin nr. Name Wire color
OFF no activity no link 1 TX + Green stripe
Amber | half duplex 10 Mbp 2 TX - Green
Green | full duplex [ 100 Mbpgs | 3 RX + Orange stripe
Blink activity N/A 4 Not used Blue
5 Not used Blue stripe
T AL 6 RX - Orange
B 1 8 i 7 Not used Brown stripe
T (=02 8 Not used Brown

Figure 2-8. RJ45 connector Figure 2-3. Ethernet pin connections




3. Operation

3.1. Powering on

Info

Connect the power cord to the power supply unit’'s IEC standard AC power input
connector. The unit can be switched ON/OFF with a rocker switch. When it is on, the
switch illuminates, and the fan operates.

Connect the router to the power supply with the supplied DC power cable. The router
itself does not have a power switch, it remains powered on until the power supply
unit is on.

After powered on, the unit performs a self test, and then all front panel buttons light
up for one second. After the self test the CPU live LED starts blinking, the router
reloads its last configuration and it is ready to use.

At switching ON, the router reloads the latest settings which were used before it was
turning off. The unit has an internal emergency memory which stores all current
settings, and ties configurations. This memory is independent from presets and
invisible for the user. This built-in feature helps the system to be ready immediately
in case of power failure or accidentally powering down.

3.2. Front panel operations

3.2.1. CONTROL LOCK

Front panel button operations can be enabled or disabled using CONTROL LOCK
button, while RS-232 / RS-422 and Ethernet control is still enabled. If the button is
not illuminated, front panel button operations are enabled. If it illuminates red
continuously, front panel operations are inhibited.

Press and hold the CONTROL LOCK button for 3 seconds to toggle the control lock
state.

3.2.2. TAKE/AUTOTAKE modes

The router has two different switching modes: TAKE and AUTOTAKE. If the
TAKE / AUTO button is unlit, TAKE mode is active. When the TAKE / AUTO button
continuously lights green, AUTOTAKE mode is selected.

Press and hold the TAKE button for three seconds to toggle between TAKE and
AUTOTAKE modes.

TAKE mode allows the user to make multiple connections and disconnections at
once. This mode is useful when time delay is not allowed between multiple switching.
The commands are only realized when the TAKE button is pressed. If no button is
pressed for two seconds, all preselected actions (which were not realized with the
pressing TAKE) will be ignored, and the router returns to its idle state.

AUTOTAKE mode is useful when immediate actions must be done or fast switching
is needed between sources on a particular destination. In this mode switching occurs
immediately upon pressing one of the input selector buttons.
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3.2.3. Viewing crosspoint state

Info

User can check the current switching status on the front panel using front panel
buttons. This status view feature is slightly different in TAKE or AUTOTAKE modes
because of different switching philosophy of the two modes.

Status view occurs whenever the router has to be switched. After entering the view
state, the user can change the routing configuration. Viewing and switching can be
done after each other, or if nothing is pressed for three seconds, the router returns
to idle state.

View current state in TAKE mode

If all source and destination buttons and TAKE button are unlit (the unit is in TAKE
mode, and no input was selected in last 3 seconds), user can verify both input and
output connections. This informative display will remain for 3 seconds, and then all
button lamps go out. In TAKE mode no accidental change can be done unless TAKE
button is pressed.

For viewing input connections, press and release a source button. Now the
selected source button and all destination buttons will light up which are currently
connected to the selected source.

For viewing output connections, press and release a destination button. Now the
source button which is connected to the selected destination will light up. If no source
button is lighting, the selected destination is in muted state.

View current state in AUTOTAKE mode

Info

In AUTOTAKE mode only states of destinations can be viewed.

Press and release the required destination button. Now the source button which is
connected to the selected destination will light up. If no source button is lighting, the
selected destination is in muted state. By pressing another destination button, the
state of that destination can be seen.

Be careful, as in AUTOTAKE mode if a source button is pressed, it is immediately
connected to the last selected destination.




3.2.4. Switching

Creating a connection or multiple connections in TAKE mode

Step 1. First press and release the selected source button. The pressed source
button and all destination buttons which are currently connected to this
source will light up. The dark remaining destination buttons are not
connected to this source. This is an informative display about current status
of the selected input (view only).

Step 2. Press and release the selected destination button or buttons which has to be
connected to the selected source. The preselected destination button(s)
start(s) blinking.

Step 3. Press and release TAKE button to execute the tie or ties. Now the selected
input is switched to the selected output or to the multiple outputs.

Disconnecting or muting in TAKE mode

Info

Info

Step 1. First press and release the selected source button. The pressed source
button and all destination buttons which are currently connected to this
source will light up. The dark remaining destination buttons are not
connected to this source. This is an informative display about current status
of the selected input (view only).

Step 2. Press and release the selected, green lighting destination button which has
to be disconnected from the selected source. The pressed destination or
multiple destinations will turn dark.

Step 3. Press and release TAKE button to execute disconnection.

Deselected destinations are disconnected from any source, thus output devices will
display black image or "no signal* message, or automatically will turn off.

Multiple switching and deselecting actions can be done simultaneously, during only
one TAKE action.

Creating a connection in AUTOTAKE mode

Step 1. Press and release the selected destination button. The pressed destination
button, and the actually connected source button light up green. If no source
is connected (the output is muted) no source button will light up.

Step 2. Press and release the selected input button. The switch action will be
executed immediately. Switching between sources to the selected
destination can be done directly.

Deselecting or muting in AUTOTAKE mode

Info

Step 1. Press and release the selected destination button. The pressed destination
button, and the actually connected source button are lighting green. If no
source is connected (the output is muted) no source button will light up.

Step 2. Press and release the active green lighting source button. The output is
muted.

Deselected destinations are disconnected from any source, thus output devices will
display black or blue image or "no signal" message and may automatically turn off.
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3.2.5. Switching operations flowchart

To better understand the viewing and switching sequence in TAKE and AUTOTAKE

modes, please study the below diagrams.

TAKE mode

multiple connections can be made by a single TAKE action

viewing
source
connections

previewing
connections

connections
realized

~ nothing pressed for 3 sec
N

N

viewing
destination
connection

Figure 3-1. Switching flowchart in TAKE mode

AUTOTAKE mode

] )
idle o o
viewing last destination’s
AUTOTAK connection
E mode
J
A
)
connection
realized

Figure 3-2. Switching flowchart in AUTOTAKE mode
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3.2.6. Preset operations
The unit has 32 user programmable presets. Each preset stores a configuration
regarding all input connections and mute state for all outputs. All presets are stored
in a non volatile memory; the router keeps presets even in case of power down.
Memory numbers are assigned to source buttons 1 to 16. The other presets are
accessible only through software control (Serial or Ethernet).

Saving a Preset in TAKE mode

Step 1. Create the desired connections which have to be saved.
Step 2. Press and release the SAVE PRESET button.

Step 3. Press and release a source button according to the desired memory address
(source 1to 16 orto 12).

Step 4. Press and release TAKE button. Now the current configuration is stored in
the selected memory.

Info Preset save action always stores the current configuration for all outputs including
mute state, but ignoring lock state.
Loading a Preset in TAKE mode
Step 1. Press and release LOAD PRESET button.

Step 2. Press and release a source button according to the desired memory address
(source 1 to 16 or to 12).

Step 3. Press and release TAKE button. Now the selected preset is loaded.
Info Loading a preset modifies all output states that are not currently locked.

Saving a Preset in AUTOTAKE mode
Step 1. Create the desired connections which have to be saved.
Step 2. Press and release SAVE PRESET button.

Step 3. Press and release a source button according to the desired memory address
(source 1 to 16). Now the current configuration is stored in the selected
memory.

Info Preset save action always stores the current configuration for all outputs including
mute state, but ignoring lock state.
Loading a Preset in AUTOTAKE mode
Step 1. Press and release LOAD PRESET button.
Step 2. Press and release a source button according to the desired memory address
(source 1 to 16). Now the selected preset is loaded.

Info Loading a preset modifies all output states that are not currently locked.

3.2.7. OUTPUT LOCK

Using Lightware routers it is possible to lock a destination’s state. This feature
prevents an accidental switching to the locked destination in case of important signal.
Locking a destination means, that no input selection or muting can be executed on
that particular destination.

Destinations can be independently locked or unlocked. Locking a destination does
not affect other destinations.
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View locked outputs in TAKE mode

Step 1.
Step 2.

Press and release the Output Lock button.

The Output Lock button and all the buttons of any locked destinations lights
up, and remain illuminated for two seconds.

Lock an output in TAKE mode

Step 1.
Step 2.

Step 3.
Step 4.

Step 5.

Press and release the Output Lock button.

Now the Output Lock button lights up in red and all the locked output’s
buttons illuminate green (view state).

If no button is pressed for three seconds, the router returns to idle state.

If an unlit output button is pressed, it starts to blink, to indicate that it is
preselected for output locking.

Press and release TAKE button. The selected destinations are now locked.

Unlock an output in TAKE mode

Step 1.
Step 2.

Step 3.
Step 4.

Step 5.

Press and release the Output Lock button.

Now the Output Lock button lights up in red and all the locked output’s
buttons illuminate green (view state).

If no button is pressed for three seconds, the router returns to idle state.

If an illuminating output button is pressed, it goes off, to indicate that it is
preselected for unlocking.

Press and release the TAKE button. The deselected destinations are now
unlocked.

View locked outputs in AUTOTAKE mode
In AUTOTAKE mode a destination is selected all the time. Therefore the currently
selected output and input buttons are illuminated. The Output Lock button illuminates
regarding to the lock state of the current output.

Viewing all locked outputs is not possible is AUTOTAKE mode, as pressing the
Output Lock button instantly locks or unlocks the current output.

Lock an output in AUTOTAKE mode

Step 1.

Step 2.

Press and release the required destination button. Now the selected
destination button and the currently configured source button light up (view
mode).

Press and release the Output Lock button. Now the Output Lock button lights
up in red, and lock function is activated at once. No source can be changed
at the locked destination.

Unlock an output in AUTOTAKE mode

Step 1.

Step 2.

Press and release the required destination button which was previously
locked. Now the selected destination button and the currently configured
source button and the Output Lock button light up

Press and release the Output Lock button (deselect). Now the Output Lock
button turns off, and the locking function has been cancelled.




3.3. Remote operation

Lightware matrix routers can be controlled through various interfaces remotely. This
makes possible to use such functions that are not accessible via the front panel.
Also, this helps system integrators and operators to control multiple devices in a big
system through a single user interface.

Available connections:
The available remote connections and the relating chapters are listed below.

Connection type
U . f further
port serial port
Lightware matrix controller chapter 4
software ‘/ ‘/ page 26
- . chapter 5
built-in website \/ no page 40
. chapter 7
third party control system \/ \/ pagpe 49
Table 3-1. Available remote connections
Info Ethernet port can be connected to a LAN hub, switch or router with a UTP patch

cable. If connecting to a computer directly, a cross UTP cable has to be used!

User interface comparsion
The built-in website and the Lightware matrix controller software have little different
capabilities. The table below summarizes the main differences, helping you to select
the interface that suits your needs.

Matrix
Function controller Built-in website
software
platform Windows only ANY \/
installation installation web browser ‘/
required needed only
I/O and preset names \/ no
Preview presets \/ no
Easy EDID creator \/ no
EDID editor \/ no
EDID upload / download \/ no

Table 3-2. User interface comparison
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3.3.1. Serial port settings

MX16x16DVI-Slim and MX12x12DVI-Slim can be ordered with either RS-232 or RS-
422 communication port. The port settings are done in the factory. D-SUB connector
pin assignments can be found in chapter 2.4.4 on page 18.

The device uses standard RS-232 interface with the following settings:
9600 Baud
8 data bit
1 stop bit
no parity

null modem cable

3.3.2. Resetting the IP address

The unit's Ethernet port can be set to factory default IP configuration or to DHCP
mode with front panel buttons. To set the IP configuration perform the following:

Step 1. Ensure that there is no active connection on the Ethernet port. (unplugging
the LAN cable is the most secure)

Step 2. Switch the router to TAKE mode if used previously in AUTOTAKE mode by
pressing TAKE button for 4 seconds (light will go off).

Step 3. Press and release Control Lock (Control Lock button lights in up red
continuously).

Step4. Press and keep pressed the Output Lock button (the current protocol
indication will light up).

Step 5. Press and release the
a) Load Preset button to set the factory default IP settings

IP address: 192.168.254.254
port number: 10001

subnet mask: 255.255.0.0
gateway: 0.0.0.0

b) Save Preset button to set DHCP enabled

IP address: Acquired with DHCP
port number:  unchanged
subnet mask: unchanged
gateway: unchanged

Step 6. A light sequence will occur to confirm the command. (Save Preset, Load
Preset and Take/Auto buttons will light up one after the other)

Step 7. Reinsert the LAN cable to the Ethernet port if it was unplugged.

Step 8. Wait about 20 seconds before connecting the router via Ethernet.
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4. Software control — Using Lightware Matrix Controller

The matrix router unit can be controlled using Lightware Matrix Controller from a
Windows PC or Laptop through RS-232 or Ethernet port.

4.1. Installing the Matrix Controller software

Step 1. Run Installer LW _matrix_controller v3 2 0.exe

i& Installer_LW_matrix_controller_v3_2_0 Setup: In... |Z||E|fz|

AR| Check the components you want to install and uncheck the components
wou dan't want to inskall. Click Mext to continue.

Seleck components to install: LW Matrix Controller 3.2.0 {required)
Start Menu Shorteuts

Space required: 4.4MB

Cancel
Step 2. Select destination folder and click Install (Using the default path is highly
recommended)

ii&* Installer_LW_matrix_controller_v3_2_0 Setup: In... |Z||E|g|

| Setup will install Installer_LW_matrix_controller_v3_2_0in the following
foldet. Toinstall in a different Folder, click Browse and select another
folder, Click Install ko start the installation,

Destination Folder

Browse...

Space required: 4.4ME
Space available: 59.7GE

Cancel < Back Install

Step 3. If you want to create desktop icon click Yes in the next pop-up window:

Do you want create icons) on the desktop?

es Mo

Step 4. After finishing the installation the following message appears:

i

Installation was successful,

OK

Step 5. To run Lightware matrix control software find the shortcut icon in Start menu
- Programs - Lightware > LW_matrix_controller_vXXX or on the desktop,
and double click:

LW _matrix_controller_
w3z 0

Uninstalling

To uninstall the control software double click on: Start menu - Programs ->
Lightware - Uninstall_LW_matrix_controller_vXXX.exe

Section 4. Software control — Using Lightware Matrix Controller Page 27 /78
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4.2. Establishing the connection

Info

Info

The unit can be controlled from a Windows computer using Lightware Matrix
Controller software through RS-232 connection or Ethernet port.

Step 1. Connect the matrix switcher and the computer via

= serial port, with standard RS-232 Male to Female cable
= Ethernet (with a HUB or to a simple endpoint)
= Ethernet directly (with cross UTP cable)

If the connection is made through the router’s Ethernet port, be sure that the
computer is in the same network as the router.

If the computer has multiple Ethernet connections (for example WiFi and LAN
connections are used simultaneously) you will have to know the IP address for the
one that is used for controlling the matrix.

Step 2. Start the application

pumnm To run the CONTROL SOFTWARE double click on the icon of
B the software on the desktop or select proper shortcut from
Lw_matriz_contraller_  Start Menu - Programs - Lightware folder.
¥3_2_0

LiGHTWARE W

Control

Lightware Matrix Controller

v3.2.0

Searching for devices ...

Figure 4-1. Matrix Controller software startup
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Step 3. The Find dialog appears automatically

If the connection has been made via Ethernet, the software picks the primary
Ethernet interface, and shows the available Lightware devices on that port. The
device type and the serial number are displayed automatically. Click the desired
device, to highlight it.

If the computer has more Ethernet ports (for example WiFi and LAN connections are
used simultaneously), you must select the one that is used to control the router from
the drop-down list. If you are unsure which one to use, try to search for devices on
all of them.

If the connection has been made via serial port, the device type and serial number
can be inquired by double clicking the appropriate port, or it can be highlighted with
a single click.

Select an Ethemnet interface:

192163810116

Serial number
ShtDEMO

Available devices on Etheret:

P Type
‘_‘f192 166 2196 M1 B BOYI-Slim

Available Serial Ports:
Double click on the portto get Type and Serial number!

COM port Type Serial number

= COM3

Available devices in DEMO mode:

Type
S MX5%EHOMI-PRO

Connect

Search

AddIP...

Close

Select an Ethernet interface: 1921682208 s

Available devices on Etheret:

P Type Serial number

Available Serial Ports:
Double click on the port to get Type|and Serial number!

Serial number
Sh:DEMO

COM port Type
= COM3 % MH1Ex160YI-Slim

Available devices in DEMO mode:

Type
S MX5%EHOMI-PRO

Connect

Search

AddIP...

Close

Info:

Info:

Info:

Figure 4-2. Ethernet connection

Figure 4-3. Serial connection

Step 4. Click on the Connect button to connect to the device

If the router is not listed in the “available devices on Ethernet” box, try searching
again, or see the trouble shooting guide in section 9.3 about TCP/IP connection

problems on page 69.

Only one user is allowed to connect to the matrix switcher via Ethernet.

Be sure that the firewall is not blocking the application!
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When the Lightware Matrix Controller finds the hardware, it determines the product
type, and the control menu appears. The current state of the crosspoint switch is
displayed.

LighTware L
oty

Control

Figure 4-4. Matrix controller crosspoint array

4.3. Control menu

This menu contains the crosspoint area and the preset area. After connecting to a
new device, this menu appears by default.

This view adapts to the input and output numbers of the router. I1; 12; 13... columns
represent the inputs, the O1; 02; O3...rows represent the outputs. Each green
square represents a valid connection. Since an input can be routed to more outputs
simultaneously, there can be one or more green squares in one column. However
an output can be switched to only one input, so there can be only one green square
in any row.

4.3.1. Switch, mute and lock

Info:

For making a connection click on the desired square. If the output port is not locked
or muted, the connection will be made. For switching an input to all outputs, click
with the left mouse button on the input label, and click “Switch to all outputs” from
the popup menu.

Outputs can be easily muted by clicking on the button titled '"M’ beside the output.
This means that no signal is present at this output. If mute is active, the color of the
button’s background changes to black.

Outputs can be locked to any input. After locking an input to an output, no switching
is permitted to this output unless it is unlocked again. If output lock is active, the color
of the button’s background changes to red.

Loading a preset doesn't alter either the lock state or the switch state of a locked
output. If an output is locked to an input before preset loading it will also be locked
to that input after preset loading, so locked outputs ignore the preset.

Page 30/ 78
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4.3.2. Input and output card types

Info

With Lightware Hybrid Technology the matrix frames can be equipped with different
types of cards. The colored bars near the crosspoint area display the type of the card
in each slot. Whether it is an optical, a twisted pair or other kind of card, a different
color represents it’s type.

Since this product model is a compact built system, the cards cannot be changed.

Legend for card types:

MX-DVI-D card

4.3.3. Input and output names

Info:

To help memorizing the connected sources and destinations, names can be
assigned to inputs and outputs. I/O names can be maximum 16 characters long, and
can contain any ASCII characters except: () { }. All characters are converted to
uppercase.

If the CPU firmware version is above 2.4.3 then the I/O names are stored in the
router’s memory so they can be read by any other computer. Otherwise, the 1/O
names are stored locally in a file on the computer that was used to save the I/O
names. (By default this file can be found as C:\Program Files\Lightware\
LW_matrix_controller_v3_2_0\settings.ini)

Rename 1/O port

Read

4.3.4.

Info:

Step 1. Click on the desired input or output.

Step 2. Click RENAME in the popup menu. The Rename window appears.
Step 3. Type the desired name, and click Apply.

I/0 names

I/O names are loaded automatically when connection to the router is established.
However I/O names can be re-read manually as well.

Step 1. Click on any input or output.

Step 2. In the popup menu click Read 1/0 names.

PRESET operations

Preset operations can be done on the PRESET panel. The panel can be accessed
by clicking on the arrow at the right margin of the software window. Each Lightware
matrix switcher has 32 preset memories that can be loaded and saved at any time.

A preset setting stores a full configuration of all outputs, so preset loading have an
effect on every output, except the locked ones.
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Load preset
Step 1.

Step 2.

Step 3.

Save preset
Step 1.

Step 2.

Step 3.

Select the preset memory (Presetl...Preset32) you want to
load as the next configuration.

Press LOAD PRESET button or right click on the desired
preset, and click Load in the popup menu. Now the preset
is loaded.

The new /O configuration is displayed on the matrix
switching area.

Make the desired configuration on the matrix switching
area.

Select the preset memory (Presetl...Preset32) where you
want to save your current configuration.

Press SAVE PRESET button or right click on the preset
and click Save in the popup menu. Now the preset is
stored.

Preview preset

Step 1.

Step 2. The preset’s I/O configuration is displayed on the matrix switching area with

Right click on the desired preset, and click Preview in the
popup menu.

yellow squares for two seconds.

4.3.5. Preset names

To help memorizing the preset configurations, names can be assigned to saved
presets. Preset names can be maximum 16 characters long, and can contain any

Praq Load

Pres Save

Preg
Prag Rename...
Pre oo
Preset 11
Preset 12
Preset 13
Preset 14
Preset 15
Preset 16
Preset 17
Preset 18
Preset 19
Preset 20
Preset 21
Preset 22
Preset 23
Preset 24
Preset 25
Preset 26
Preset 27
Preset 28
Preset 29
Preset 30
Preset 31
Preset 32

Previemw

ASCII characters except: () { }. All characters are converted to uppercase.

Info: If the CPU firmware version is above 2.0.0 then the preset names are stored in the
router’s memory so they can be read by another computer. Otherwise, the preset
names are stored locally in a file on the computer that was used to save the preset

names. (By default this file can be found as C:\Program Files\Lightware\

LW_matrix_controller_v3_2_0\settings.ini)

Rename preset

Step 1.
Step 2.
Step 3.

Select the preset memory (Presetl...Preset32) you want to rename.

Click RENAME... in the popup menu. The Rename window appears.

Type in the desired name and click APPLY. Now the new preset name is

stored.

Rename preset Preset 3 to

Diagonal

Cancel Apply

Read preset names

The control software downloads the names automatically upon establishing
connection to the matrix. Preset names can be re-read manually by clicking on the

READ PRESET NAMES button in the preset area.

Read praset names




4.3.6. Output parameter settings

By right clicking on an output label a dialog window appears showing the parameters
for the corresponding output. Some settings are only accessible with Lightware PRO
series routers.

Scope of changes

Info:

There are two options to apply changes. To set the scope of the changed settings,
select the desired option in the top left box.

Apply changes to current output: this option means the modified parameters are
applied only to the currently selected port.

Apply changes to all outputs: this option means that the modified parameters are
applied to all output ports.

When opening this window again, the scope selection will be set to “Current Output”
regardless of the active selection at the time of closing. It is to avoid making changes
to all outputs by mistake.

Reload factory defaults

Current output: Reloads the default values to the currently selected output.

All outputs: Loads the factory default values to all outputs.

Drive current

It specifies the drive current of the internal crosspoint circuit. It is strongly
recommended to leave this value at the default 12 mA setting.

This setting does not affect the output directly, only an internal signal. Modifications
are done promptly when selecting a value from the drop down list.

Wareg Drive currents over 24 mA should be used with extreme caution since this could

damage TMDS transceivers in DVI devices!
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4.4, EDID menu

Info

Advanced EDID Management can be accessed by clicking on the EDID menu. This
view is divided in two segments. The upper segment can be opened by clicking the
green arrow. This segment contains the EDID editor. The lower segment is the EDID
router area. This consists of two list windows, which can display a selected part of
the EDID memory.

When the user enters the menu for the first time, the software starts to download the
whole EDID list from the matrix. It may take about 30-40 seconds.

4.4.1. EDID Router operation

After the list is downloaded, the current status is shown. The EDID memory consists
of four parts. Any memory part can be displayed on either side by using the drop
down lists.

The Emulated EDID List shows the currently emulated EDIDs for each input. It
contains the resolution, manufacturer and vendor name of the EDID reported to the
sources for each input separately. The source column displays the memory location
that the current EDID was routed from (MemO is shown as source if the source was
changed after it was copied to an input). The rows with red background are
dynamically routed to the input.

The Last attached Monitor's EDID List contains the resolution, manufacturer and
vendor name of the display devices connected to matrix switcher's output. The matrix
remembers the last display device’s EDID, so there is an EDID shown even if there
is no device attached to the router’s output at the moment.

The Factory EDID List shows the factory memory locations (01# - 50#) with
preprogrammed EDID.

The User EDID List shows the memory locations (51# - 100#) which can be used
by the user to save custom EDIDs.

Lighrwire

Advanced EDID Management
Emulated EDID List User Mermary - Synchronize EDID List
Inputs Manu Resolution Monitor Mame  Source Mermory | Manufacturer | Resolution Monitar Narme o]
Input 1 NEC 1280x1024@60.1Hz  LCD1S70NXp  Mong al# DEL 2560x1600E459.85Hz
Input 2 LWR 1280x1024@60. 1Hz  1280x1024@... MemD a2# NEC 1280x1024@60. THz  LCD1S70NRp
Input3  USE 12680x1024@E0.1Hz LCO1970MNXp Mem53 3% UsSE 12680x1024@60.1Hz  LCD1970NRp
Input4  NEC 1280x1024@60.1Hz  LCD1S70NXp  Mong o4#
Inputs  USE 1280x1024@60.1Hz  LCD1S70MXp  Mem53 55&
Input6  MNEC 12680x1024@60.1Hz - LCD1S70MNKp Miern52 B6#
Input 7 NEC 1280:1024@60.1Hz  LCD1970MXp  Memb2 ar#
Input8  NEC 1280x1024@B0.1Hz  LCD1S70NXp  MonB 58#
Input9  DEL 2560x1600@E59.85Hz lon12 o9#
Input 10 LWR 1024x760@49.98Hz  1024x760@50  Mem? B0#
Input 11 LWR 1024x7EG@49.98Hz  1024x768@50  Mem? B1#
Input 12 NEC 1280x1024@60.1Hz  LCD1S70NXp  Mong B2#
Input 13 LWR 1600x1200@60.0Hz  1600x1200@... Mem2? B3#
Input 14 LWR 1600x1200@60.0Hz  1600x1200@... Mem27 BA#
Input 15 LWR 1600:1200@60.0Hz  1600x1200@... Mem27? Bo#
Input 16 NEC 1280x1024@B0.1Hz  LCD1S70NXp  MonB BE#

Figure 4-5. EDID Management menu

Any DVI source reads the EDID from the Emulated EDID memory for the
corresponding port. The user can copy an EDID from any of the three EDID lists to
the desired input’s memory location. This is called EDID routing. There are two types
of the emulation: static and dynamic.

= Static EDID emulation happens, when an EDID from the Factory or User EDID
list is routed to an input

* Dynamic EDID emulation occurs, when an attached monitor’s EDID is routed
to an input. In this case the emulated EDID changes automatically, if a new
monitor is attached to the output, by simply copying the data from the monitor.

Changing the emulated EDID at one or all inputs




Info:

Info:

Info:

Step 1. Select the Emulated EDID List in one of the list window areas in the drop
down list.

Step 2. Select the desired EDID list in the other list window from which you want to
copy (route) the EDID.

Step 3. To change the emulated EDID at
a) one input, drag and drop the EDID to the desired input location.

b) all inputs at the same time, right click on the desired new EDID and
select “Switch to all Inputs” from the pop-up menu.

Step 4. Click Yes in the pop-up dialog window to confirm EDID change.

If dynamic emulation is established, the emulated EDID will be changed on all inputs
that are affected, every time a new monitor is connected to the output which was the
source of the dynamic EDID routing. If the monitor is disconnected from the output,
the last EDID remains emulated for the sources. This feature helps especially rental
technicians or system integrators to keep the source continuously transmitting the
signal, and adopt the system for new incoming display devices.

Power ON/OFF cycle will not affect the emulated EDID or other settings.

EDID routing procedure causes a status change, hence it is reported back to the
CONTROL SOFTWARE within 2-3 seconds.

Learning EDID from attached display device

The system is able to learn the EDID from a connected display device and store it in
one of the user programmable memory locations.

Step 1. Select the User Memory in the drop-down menu in one of the list windows.
Step 2. Select the EDID to be saved from the other list window.

Step 3. Drag and drop the selected EDID to the desired User Memory location.
Step 4. Click Yes in the pop-up dialog window to confirm EDID change.

Saving EDID from memory to file

The control software is able to download EDID from the matrix and to save it as an
EDID file (.dat file extension).

Step 1. Right click on the EDID to be saved.
Step 2. Click on the “Save to file” in the pop-up window.

Step 3. The Matrix Controller Software downloads the desired EDID and a save
dialog appears. It may take a few seconds to download the EDID. If the save
dialog is shown, type in the file name, and press Save button. After the
process was completed, an “EDID saved!” message confirms the command.

Load EDID from file to memory

The system is able to load EDID from a file located on the computer and store it in
the matrix. EDID are stored in *.dat files.

Step 1. Select the User Memory list in one of the list windows

Step 2. Right click on the desired memory location. Then select “Load from file” from
the pop-up menu.

Step 3. Browse your hard drive to find the desired EDID file. The software checks
whether the selected file is a valid EDID file.

Step 4. Click Open in the browser window. After the process finished, "EDID Upload
completed” message appears.
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Synchronizing EDID lists

Info:

Info:

By clicking “Synchronize EDID List” button the Lightware Matrix Controller software
rereads all EDID information from the connected matrix switcher. During normal
operation it is not necessary to use this function because the matrix switcher always
reports every status change automatically.

There is always a small delay in responses. So if a new monitor is connected to the
output its new EDID is not shown immediately but in 2-3 seconds!

As the matrix switcher reports status change nothing will happen if you select the
same EDID to a given input or connect the same display device to a given output!

4.4.2. Advanced EDID Editor

This powerful tool is essential for AV professionals. The Lightware Advanced EDID
Editor is integrated into the Lightware Matrix Controller software, and it makes
possible to manage every setting in the EDID on an intuitive user interface. The
editor can read and write all descriptors, which are defined in the standards, including
the additional CEA extensions.

Any EDID from the router’'s memory or a saved EDID file can be loaded in the editor.
The software resolves the raw EDID, and displays it as readable information to the
user. All descriptors can be edited, and saved in an EDID file, or uploaded to the
router's memory.

By clicking on the green arrow, the editor area rolls down.

| ﬁ ! "' ® E' ’2{ Advanced EDID Management
-

Ernulated EDID List Last Attached Monitor's EDID List Synchronize EDID List

When the user enters the menu for the first time, an empty EDID is loaded into the
editor's memory.

All EDID in the router's memory can be edited in the following way:
Step 1. Right click on the desired EDID to be loaded to the EDID Editor.

Step 2. In the pop-up menu, click on Edit EDID. The editor area automatically rolls
down, and the EDID is loaded into the editor area.

For further information, see the user’'s manual of Advanced EDID Editor.

4.4.3. Easy EDID Creator

Since the above mentioned advanced editor needs more complex knowledge about
EDID, Lightware introduced a wizard like interface for fast and easy EDID creation.
With Lightware Easy EDID Creator it is possible to create custom EDIDs in four
simple steps.

By clicking on the wizard icon, the Easy EDID Creator opens in a new window.

“ s ! » ® E' ’25 Advanced EDID Management

Ernulated EDID List ~ Last Attached Monitor's EDID List » Synchronize EDID List

For further information, see the user's manual of Easy EDID Creator.




MX16x16DVI-Slim
User’s Manual

4.5. Terminal menu

Figure 4-6. Terminal window

Terminal Window X

-={ONAME#1=2{ONAME#2=2}{ONAME=3=2{ONAME=4=2} &
{ONAME=5=21{ONAME=6=2}
< {ONAMEZ1=AAR)
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<-{006 104)
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<-{003 103)

N

<-(ALL 01 01 LO1 0103 04)
>{#6}

< {1MT0G)

->{\WP#5=7}
<-(\\P£5=010101010101)
B

<-(SPR035)
->{ONAME#1=projector_2}
<-{(ONAME#1=PROJECTOR_2)

(=]

Send

Command framing

Clear Terminal Window

4.6. STATUS menu

Basic device information, such as the installed cards’ firmware and hardware

Info:

revisions are displayed in this window.

This general-purpose serial terminal is
intended mainly for test and debug
purposes. After a successful connection
is established with a router this terminal
can be used either via serial or TCP/IP
connection. All commands can be used
here that are discussed in Programmer’s
reference, chapter 7, on page 49. The
text can be typed directly.

By default commands are automatically
surrounded by framing brackets. Every
sent command and every received
response gets an arrow (-> or <-) prefix,
and has different font colors in order to
help distinguishing.

If the “Command framing” checkbox is
unchecked, you can send multiple
commands together, however in this
case you have to type in the framing
brackets manually.

L1GHTWARE Lightuvare Matrix Controller v 3.2.0
Device Information

MX16x16DVI
192.168.2.196
00-20 4A-B5-09-24

Device Mame
IP Address:
MAC Address

Serial and [P Settings.

Serial 00000001
Installed Cards
Slot Mame Card Mame Firrnware Version Hardware Wersion
CPU Card WGP FW243
Contral Panel MH-CP FW:104
CPU Card WX-DVIEDID Fy3.20
MOTHERBOARD WE-16K16-D1 SCH 21 PCB_21
Slot 1 WX 16:416-DivI-0B SCH 21 PCB_21
Slot 2 W 16%15-Dv-0B SCH 21 PCE_21
Slot 3 WX 16:415-DvHE SCH21 PCB_21
Status Slot 4 WX 1B1B-DHE SCH 21 PCB_21
Web Content 125
Web Server 113

Restart Matrix

Figure 4-7. Status menu

If the device is connected via RS-232, the IP address field shows “serial connection

instead of the IP address.

”

If the matrix is connected via IP connection, the serial and IP settings can be viewed

by clicking on the “Serial and IP Settings..

.” button.

Section 4. Software control — Using Lightware Matrix Controller
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4.6.1. IP settings

Obtain IP address automatically

By selecting the “Obtain IP address automatically” option, the matrix gets the IP
address from the DHCP server on the LAN, or if DHCP server is not present, it gets
an AutolP address from the 169.254.xxx.xxx domain.

Fix IP configuration

Info:

In this case, the matrix has an IP address configuration set up by the
user/administrator. The earlier saved configuration is shown in brackets.

Step 1. Select the “Fix IP configuration” option.

Step 2. Type in the IP address, select the desired subnet mask and type in the
gateway IP address.

Step 3. Click on “Apply Settings” button. Depending on the modified settings, you
might need to restart the router and the Matrix Controller Software.

Serial and IP Settings X

IP configuration

(O Obtain IP address automatically
(DHCP and AutolP is enabled)

@ Fix IP configuration
IP address (192.168.2.106):

192.168.2.106

192.168.2.1

Subnet Mask (255.0.0.0):

Default gateway (192.168.2.1):

Load Default Apply Settings
IP port settings

for Barco Encore set Port 23
for Wista Spyder set Port 10001

IF port: Apply Settings

TCP-Serial configuration

Baud rate: 9600

Data bits: 8 bit
Parity: No parity
Stop bit: 1 Beset

Close

The “Load Default” button loads the factory default IP settings to the fields, which
contain a fix configuration:

IP Address: 192.168.254.254
Subnet Mask: 255.255.0.0
Default Gateway: 0.0.0.0

IP port settings

Info:

The router can be accessed via this TCP/IP port number with TCP connection. This
number can be modified to any number between 1025 - 65535 except the followings:
9999, 14000 - 14009, 30704, and 30718.

The port 23 is accepted for Barco Encore. To use the matrix with the Vista Spyder
set port to 10001.

The IP port number is 10001 by default.
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TCP-serial configuration
For informational purposes, the properties of the TCP-serial interface are displayed.
This is a communication interface from the embedded Ethernet device towards the
main CPU.

The “Reset” button resets these values to the factory default, and has a safety
purpose only.

In the normal operation there is no need to reset these values. The above picture
shows the factory default values in normal operation.

4.7. Find menu

By clicking this menu, the available devices can be rescanned on the serial port and
on the Ethernet. If the Matrix Controller Software has a live connection to a device
on a port, a question window appears, asking if you really want to search for devices.

Clicking Yes will open the Find window. See section 4.2 about establishing the
connection on page 28.

Clicking No will close the pop up window, the original connection remains active.
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5. Web control — Using built-in website

5.1. Accessing the router’s built-in website

Info:

Info:

Lightware matrices have a built-in web page, which can be accessed over TCP/IP
protocol and offers you full control over all settings even if you don’'t have the
opportunity to install new programs. The router’s built-in website is compatible with
most widely spread browsers and requires no additional software components such
as ActiveX controls. The web interface functionality has been tested and confirmed
with the following browsers:

= Mozilla Firefox 2 and 3 (recommended)
= Internet Explorer 6, 7 and 8

= Opera8and?9

= Safari 3

= Google Chrome 2.0

To access the webpage just run your preferred web browser and type the IP address
of the router as URL. The computer and the router have to be in the same subnet.

The only way to find out the router’s IP address (if it is not known) is to search for
devices with the Matrix Controller software. If this is not possible for some reason,
the IP address can be reset to factory default (192.168.254.254) with the front panel
buttons. See section 3.3.2 on page 26 for details.

Only one opened web page is allowed simultaneously. Other TCP/IP connections
are prohibited while the web page is opened. Using more instances of the web page
simultaneously will result in inadequate operations.

Crosspoints

12 3 4 5 6 1 8 9 40 11 42 13 14 15 16 Load Preset || 8ave Preset |
I [ Precen .

Preset2

Preset3

Presetd

Presets

Preseth

Preset?

Presetd

Presetd

Presetl
Presetl1
Preset12
Presetl3
Presetl4
Presetls
Presetlh
Presetl?
Presetld
Presetld
Preset2D
Preset?]
Preset22
Preset?3
Preset?4
Preset2h
Preset?B
Preset??
Preset2d
Preset?y
Presetil
Presetd!
Preset3z

Figure 5-1. Built-in website main page
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5.2. Menu description
The built-in website contains the following menus and submenus:
Control
The Control Menu has two submenus.
Set and View Crosspoints
This menu appears by default, when accessing the website.

It contains a matrix button area according to the input and output numbers of the
router. Columns are representing the inputs, while rows are the outputs. The green
squares represent the state of the matrix switcher.

The Preset selection box is on the right side of this page.
Output Settings

This menu contains advanced settings for output parameters. Some settings are only
accessible with Lightware PRO series routers.

EDID Management
By clicking on this menu, the built-in website downloads the EDID list from the matrix.
The user can view and modify the EDIDs.

Status
Basic device information such as the serial number, installed cards firmware, and
hardware versions are displayed on this page.

Configuration
This page shows the current network configuration of the matrix, such as IP settings
and port number.

Support
The contact information to Lightware Visual Engineering is shown in this page.
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5.3. Control menu

5.3.1. Crosspoint switching
Click on Control menu then select Set and View Crosspoints.

CONTROL
Crosspoints

1 2.4 5 6 1 8 9 10 1 12 13 14 15 16 Load Preset |[_save Preset |

n. Preset2
Presetd

L Presetd
M L Preseth
Preseth

MoL Freset?
Presetd

ML Presetd
L Presetll
“ Presetll
ML FresetlZ
Presetl3

M . Presetld
Presetls

LU Presetlb
Fresetl?

Mot Presetl

Figure 5-2. Built-in website crosspoint array

1; 2; 3... columns represent the inputs, and the 1; 2; 3... rows represent the outputs.
Each green square represents a live connection. For making a connection click on
the desired grey square. When the mouse pointer hovers over the array, the
corresponding input and output numbers are highlighted in red to help switching.

Mute outputs
Outputs can be easily muted by clicking the button titled 'M' beside the output. This
means that no signal will be present at this output. If muting is active the background
turns to black.

Lock outputs
Outputs can be locked to any inputs. After locking an input to an output no switching
is permitted for this output unless it is unlocked again. If lock is active, background
turns to red.

Info Loading a preset doesn't change neither the lock state nor the switch state of a
locked output. If an output is locked to an input before preset loading, it will also be
locked that input after preset loading, so locked outputs ignore the preset.

5.3.2. Preset operations

Preset operations can be done in the right panel of the Control & Set and View
Crosspoints page. Each Lightware matrix switcher has 32 preset memories that
can be loaded and saved any time.

Front panel Preset operations effect only the first 16 preset memaories, all others from
17 to 32 are available only via the Matrix Controller software or the router’s built-in
website.

Save Preset
Step 1. Make the desired configuration on matrix switching area.

Step 2. Select the preset memory location (Presetl...Preset32) where you want to
save your configuration to.

Step 3. Press the Save Preset button. A message box confirms that the preset is
stored.

Load Preset
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Step 1. Select the preset memory location (Presetl...Preset32) you want to load as
next configuration.

Step 2. Press the Load Preset button. Now the preset is loaded

Step 3. The new I/O configuration is displayed on the matrix switching area.

5.3.3. Output settings

Control menu - Output settings page contains advanced settings for output
parameters. Some settings are only accessible with Lightware PRO series routers.

Scope of changes

Info:

The affected output can be selected in the top box, or changes can be applied to all
outputs. To set the scope of the changed settings, select the desired option in the
top left box.

Apply changes to current output: this option means the modified parameters are
applied only to the currently selected port.

Apply changes to all outputs: this option means that the modified parameters are
applied to all output ports.

When opening this window again, the scope selection will be set to “Current Output”
regardless of the active selection at the time of closing. It is to avoid making changes
to all outputs by mistake.

Reload factory defaults

Current output: Reloads the default values to the currently selected output.

All outputs: Loads the factory default values to all outputs.

Drive current

It specifies the drive current of the internal crosspoint circuit. It is strongly
recommended to leave this value at the default 12 mA setting.

This setting does not affect the output directly, only an internal signal. Modifications
are done promptly when selecting a value from the drop down list.

Warning Drive currents over 24 mA should be used with extreme caution since this could

&I damage TMDS transceivers in DVI devices!
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5.4. EDID Router operation

By clicking on the EDID Management menu, the EDID router page appears.

When the user enters the menu first, the whole EDID list is being downloaded from
the matrix. It may take up to 20 seconds for the first time. After the list is downloaded,
the current status of the router’s EDID is shown in the three boxes.

The Emulated EDIDs box contains the resolutions and the vendor names of the
EDID reported to the source for each input separately.

The Last attached Monitor's EDIDs box contains the resolutions and vendor
names of the display devices connected to matrix switcher's output.

The EDID list box contains all the available EDIDs stored in the matrix memory.

5.4.1. Change emulated EDID at one or all inputs
All EDIDs are enumerated in the EDID list window.

Step 1. Select the desired EDID from this list with a left mouse click, a popup menu
appears.

Step 2. Click the “Switch this EDID to” item. A popup menu appears with an input
name list.

Step 3. Click on the desired input, or on the ALL text. Now the EDID has been
changed on selected input as the message box shows on the left corner.

Emulated EDIDs Last Attached Monitors EDIDs
EQIC Inputs _. Manufacturer_  Resoldion _ Monitor Name EDID Outputs Manutacturer Resolution Monitor Mame
' = = ~ htanitor 3 ~
Input LR 1024x765@7S 2Hz  1024xTES@TS
hanitor 4
Input 7 LR 1024x7BE@TS 2Hz 1024xTEEETS
donitor 5 MNEC 1280x1024@E0 1Hz  LCDa70NKp
Input 8 LR 1280x1024@60.1H  1280x1024@E0
Manitar 6 MEC 12801 024@E0 1H:  LCDS70NXp
Input 9 L 1280x1024@E0.1HZ 12801 024(@E0
L GO AHz  LCDA STOMKR
Input 10 LR 1280x1024@60.1Hz 12501 024(@E0
Inp %1024i@80.1Hz <1 024 IN_1 LR 12801 024@60.1Hz 1280x1029@60 @60 1Hz  LCD S70MKp
Input 11 MNEC 1260:1024@60.1Hz  LCD197 0Ny IN_2 LWWR 128001 024@E0.1Hz  1280:1024@60
Input 12 MEC 1280x1024@B01H  LCD1970Mxp IM_3 L'WR 12801 024@60 1Hz 1280:1024@E0

IN_4 L'WR 12801 024@60.1Hz 12801 024i@60 @59 55Hz

Fiput 13 DEL 2560x1600g39.65Hz IN_S LWWR 12801 124@80 1Hz 1280102960 V@sa stz
Input 14 LAk 1600:1 200@50.0Hz 16001 200650 IN_6 LWRADZSTES@TS 2He 1 024x76575 I
Iz
hput1s LR 1600x1200G60.0Hz 16001 200860 M7 LWR1026x7B5E75 2Hz - 1D24x7B5@75
IN_& LYWR 128001 D24@E0.0Hz 12501 02460
Inut 16 CEL 2560:x1600@259.85Hz v IM_3 LWR 12801 024@E0.1Hz 1280x1 02460 v
IN_1OLYWR 1 2601 D24@E0.1Hz 12501 02460
EDID List IN_11 MEC [ 2801 D24@60.1Hz  LCLN 570K
Memory Address Maritar Name MaraM_12NEC,_$30x1024@601Hz  LOD1STONKp
17 1367 BR@T4 SEHE Lynyr M_13DEL 25601 60059 85H a
IN_14 LYWR 16001 200@50.0Hz 16001 2006250
e 1250x1024@30.0Hz LR 1y 1 51LR 16001 200@A0 OHz 16001 200@6n
19 1280x1024@60AH2 L IN 1BDEL 25601 B00@59.85Hz b
20 128061 0A@FEAHE | 12501 D2H@TS
21 136651 D24@S0 90HE L 13661 D2H@ED
22 14001 050649 95Hz LAk 140051 DS0E@S0
3 14001 D509 S5Hz LAk 140051 DS0EED
24 14001 DS0E@TS OHz LR 140051 DS0ETS
25 1650%1 D50@S9 S5Hz LR 16501 DS0@ED
25 16001 200@50.0Hz LR 16001 200@50
27 150051 2006@60.0Hz LAk 150051 20060
R A9 INNERED SEH e A9I0A INNERRN b’

Figure 5-3. Static EDID routing

Info: Switching an EDID to ALL inputs may take several seconds.




The user can switch and learn EDIDs also in the Last Attached Monitors EDIDs
window. Switching an EDID from this list to an input results dynamic EDID routing.
This means that the emulated EDID changes automatically, if a new monitor is
attached to the output, by simply copying the data from the monitor.

Emulated EDIDs
EDDInputs _ Manufacturer | Resoltion  Monftor Name
Input & L' A024xTES@TS.2H 1 024x7EE@TS
Input 7 LR 1024xTEE@TS 2Hz 1024=7EE@TS
Input 8 LR 1260:1024[@60 1HZ  1280:1 02460
Input 8 L' 1280:1024@E0.1Hz  1280:1024@E0
Input 10 LR 12801 024@60 1Hz 128001 024@6B0
Input 11 MEC 1280:1024@6B0 1Hz  LCD1870MxR
Input 12 MEC 1280:1024@60 1H  LCD1970Mxp
Input 13 DEL 2560:1600@59 85Hz
Input 14 LR 16001 200[@50 0Hz 16001 200@50
Input 15 LR 16001200660 0H:  1600:1 20060
Input 16 DEL 2560160059 85Hz
EDID List

Memory Address Monitor Name

17 13647 BOE T 4.95H

18 1280x1024@50 0Hz

18 1280:1024@E0.1Hz

20 12801 024@75 1Hz

Last Attached Monitors EDIDs

EDID Ontpasts Manutacturer Resolution Monitor Mame
Manitar 3 ~
hanitar 4
Monitar 5 MEC 1280x1024@60.1H  LCDI970MXp
Manitar & MEC 1280x1024{@E0.1Hz  LCD1970NXp
hanitar 7 MEC 12800 )
Monitor 8 HEC 128(M_1 LWR 12801 024@80 1Hz 12801 024r@60
Moniter 9 Swyitch thiz EDID o IM_2Z LWR 1280:1024@E0 1Hz  1280:1024@60
Learn this EDID to IN_3_ VR 1 28001 024@E0 1Hz 128001 024@60
tonitar 10 IN_8 LR 1280:1024@60 1Hz 12801 0244@E0
Montor 11 DEL 25g(N_5 LR 12801 024@60.1 Hz 128010240260
IN_6 LWR1024xTESE@TS 2Hz  1024xTESE@7TS
Montar 12 DEL 2968 7 AR 1024x760@T5 2H  1024XTER@TS
Monitar 13 IM_8 LR 1280:1024{@60 1Hz 12801 024@60
oo 14 IN_8 LYV 12801 024@60 1Hz 12801 024260
IN_10 LR 1 28001 024@E0 1Hz 128001 024@60
IM_11 MEC 12801024060 1Hz  LCD1970MXp
Wanufacturer RBSUM‘NJ 2MEC 1280x1024@E0 1Hz LCD1870Mxp
LR 136476 M_13DEL 25601 600(@59 85Hz
[M_14 LWWR 16001 2000850 0Hz 1 600:1 2000850
LinR 1260x10) IM_15 LWWR 16001 2000860 0Hz 1 600:1 20002850
L' 1280:10IN_1EDEL 2360:1600@59 85Hz
LR 12801 024@B7S .

Figure 5-4. Dynamic EDID routing

5.4.2. Learn EDID from attached display device

5.5. Status

The matrix switcher can learn the EDID from a connected display device and store
it in one of the user programmable memory locations. All the monitor's EDIDs are
listed in the EDID list window, and also in the Last Attached Monitors EDIDs

window
Step 1.
Step 2.

Step 3.

EDID Inputs
Input &
Input 7
Input &
Input 9
Input 10
Input 41

Click the desired monitor's EDID from the list.

Click the Learn this EDID to submenu item. A popup window will show the
memory locations from 51 to 100, which are available for the user.

Click on the desired memory location. The lists are refreshed in a few
seconds, and a message box indicates the change.

Emulated EDIDs

_. Manufacturer___ Resolution
LR 1024x763@75.2H
LR 1024x763@75.2H
LR 1280x1024@60.1Hz
LR 1280x1024@60.1Hz
LR 1280x1024@60.1Hz
MEC 1280x1024@60.1Hz

. Mariter Name
1024x763@75
1024x763@7S
1280x1024@E0
1280x1024@E0
1280x1024@E60
LCD1970MRp

54
Last Attached Monitors Ess
Manufacturer _ 56

EDID Qutputs
honitor &
honitor 7
Meonitor &
honitor 9
Monitor 10
Monitor 11

MEC
MEC
HFC

1250
5 )
1259
1960

Switch this EDIDto &1

Learn this EDID to

DEL

62
E3
25 B4
65

Figure 5-5. Learning EDID from display device

Basic device information, such as the installed cards’ firmware and hardware

revisions are displayed in this window.
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5.6. Network Configuration

The unit's network values are displayed when you select Configuration - Network
Settings.

Info: It is possible to reload factory default IP setup using the front panel buttons. See
section 3.3.2 on page 26 about this.

5.6.1. Automatic IP Address Configuration

The matrix switcher supports three of the most used automatic IP configuration
protocols.

To assign IP address automatically:

Step 1. Click on Configuration menu

Step 2. Select Network Settings

Step 3. Select Obtain IP address automatically

Step 4. Enter the following (as necessary):

IP Configuration
(& Obtain IP address automatically ()  FixIP configuration:
Auto Configuration Methods
BOOTP: (O Enable ) Disable IP Address:
DHCP: & Enable O Disable Subnet Mask:
AutolP: O enable @ pisable Default Gateway: |f
[ Load Default ][ Apply Settings |

BOOTP Select Enable to permit the Bootstrap Protocol (BOOTP)
server to assign the IP address from a pool of addresses
automatically.

DHCP Select Enable to permit the Dynamic Host Configuration
Protocol (DHCP) server to assign leased IP address to the
matrix unit automatically.

AutolP Select Enable to permit the matrix to generate an IP in the
169.254.x.x address range with Class B subnet.

Info: Disabling BOOTP, DHCP, and AutolP (all three checkboxes) is not advised as the

only available IP assignment method will then be ARP or serial port.
Step 5. When you are finished, click Apply Settings button

Info: To continue using the built-in website, you must type in the IP address in your
browser.

5.6.2. Static IP address configuration

The user can manually assign an IP address to the unit, and enter related network
settings.

To assign an IP address manually:
Step 1. Click on Configuration menu
Step 2. Select Network Settings

Step 3. Select Fix IP Configuration




Step 4. Enter the following (as necessary):

IP Address If DHCP is not used to assign IP addresses, enter it
manually in decimal-dot notation. The IP addresses must
be set to a unique value in the network.

Subnet Mask A subnet mask defines the number of bits taken from the
IP address that are assigned for the host part.

Default Gateway The gateway address, or router, allows communication to
another LAN segments. The gateway address should be
the IP address of the router connected to the same LAN
segment as the matrix. The gateway address must be
within the local network.

Step 5. When you are finished, click Apply Settings button
Info: To continue using the built-in website, you must type in the IP address in your
browser.

5.6.3. Loading the default IP settings

Step 1. Click on the Load Default button. Now the factory default IP address, Subnet
Mask and Gateway address is loaded into the input boxes. But they are not
saved.

Step 2. To save the settings, click on Apply Settings button.
Step 3. The default fix IP settings are applied:

IP Address: 192.168.254.254
Subnet Mask: 255.255.0.0
Default Gateway: 0.0.0.0

5.6.4. TCP Port Configuration

The user can configure the TCP port number, which is used to communicate with
the matrix router through LAN. The input box initially contains the current setting.

Step 1. Type the desired TCP port number into the input box
Step 2. Press the Apply Settings button. The new port will be active after the next
connection.
5.6.5. Loading the default TCP Port settings

Step 1. Click on Load Default button. Now the factory default value is in the input
box, but it is not saved.

Step 2. To save, click on Apply Settings button. The new port will be active after the
next connection.

5.7. Support

For technical support, please don’t hesitate to contact Lightware Visual Engineering
at support@lightware.hu.
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6. About EDID memory

Info

Info

Info

Info

EDID router contains a 164 block non volatile memory bank. EDID memory is
structured as follows:

Lo B0 e Factory Preset EDID list
51100 i User programmable memories
101..116 (DVI_OUT _1...16) .cccvvieeereeeieiiiiiieeeeeenn Last attached monitor's EDID list
133..148 (DVI_IN_1..16) ..ccccviieeeeeeeiiiiieeeeeeen, Emulated EDID at input connectors

All EDID (including factory preset; user programmable memories; EDID at other
inputs; and EDID at outputs) can be switched and emulated at any of the inputs.

The first 50 EDID (1...50 inclusive) are factory preprogrammed and cannot be
modified. These are the most commonly used resolutions.

Memory locations 117..132 and 148..164 are reserved for 32x32 matrix
configurations only, therefore not accessible in this matrix router.

MX16x16DVI-Slim and MX12x12DVI-Slim can handle both 128 Byte EDID and 256
Byte extended EDID structures.

The attached monitor’s EDID is stored automatically, until a new monitor is attached
to that particular output. In case of powering the unit off, the last attached monitor’s
EDID remains in non volatile memory.

MEMORY Resolution MEMORY Resolution
01 640 x 480 @ 60.0 Hz 26 1600 x 1200 @ 50.0 Hz
02 640x 480 @ 75.0 Hz 27 1600 x 1200 @ 60.0 Hz
03 848 x 480 @ 60.0 Hz 28 1920 x 1200 @ 59.55 Hz
04 800x 600 @ 50.0 Hz 29 1920 x 1200 @ 50.0 Hz
05 800 x 600 @ 60.30 Hz 30 1440 x 4801 @ 60.3 Hz
06 800x 600 @ 74.99 Hz 31 640 x 480 @ 59.94 Hz
07 1024 x 768 @ 49.98 Hz 32 720 x 480 @ 59.92 Hz
08 1024 x 768 @ 60.0 Hz 33 1440 x 5761 @ 50.6 Hz
09 1024 x 768 @ 75.2 Hz 34 720 x 576 @ 50.0 Hz
10 1152 x 864 @ 75.0 Hz 35 1280 x 720 @ 50.0 Hz
11 1280 x 768 @ 50.0 Hz 36 1280 x 720 @ 60.0 Hz
12 1280 x 768 @ 59.92 Hz 37 1920 x1080i @ 50.3 Hz
13 1280 x 768 @ 75.0 Hz 38 1920 x1080i @ 50.0 Hz
14 1360 x 768 @ 60.1 Hz 39 1920 x1080i @ 60.5 Hz
15 1364 x 768 @ 50.0 Hz 40 1920 x 1080 @ 24.0 Hz
16 1364 x 768 @ 59.93 Hz 41 1920 x 1080 @ 24.99 Hz
17 1364 x 768 @ 74.98 Hz 42 1920 x 1080 @ 30.0 Hz
18 1280 x 1024 @ 50.0 Hz 43 1920 x 1080 @ 50.0 Hz
19 1280 x 1024 @ 60.1 Hz 44 1920 x 1080 @ 49.99 Hz
20 1280 x 1024 @ 75.1 Hz 45 1920 x 1080 @ 60.0 Hz
21 1366 x 1024 @ 59.99 Hz 46 2048 x 1080 @ 49.99 Hz
22 1400 x 1050 @ 49.99 Hz 47 2048 x 1080 @ 50.0 Hz
23 1400 x 1050 @ 59.99 Hz 48 2048 x 1080 @ 59.99 Hz
24 1400 x 1050 @ 75.0 Hz 49 1920 x 1200 @ 59.55 Hz
25 1680 x 1050 @ 59.99 Hz 50 2560 x 1600 @ 59.85 Hz

Table 6-1. Factory preset EDID list




7. Programmer’s reference

Users can connect the matrix through Ethernet, or serial port as well. After
establishing connection, there is no difference between connection types (except
some rare cases, which are uniquely noted).

Lightware matrix routers can be controlled with external devices which can
communicate according to the router protocol. Lightware routers have a special
protocol, but to interoperate with third party devices, a secondary protocol is also
provided.

7.1. Changing and viewing protocols
The router is equipped with multiple router protocols.

Step 1. Switch the router to TAKE mode if used previously in AUTOTAKE mode by
pressing TAKE button for 4 seconds. (light will go off)

Step2. Press and release Control Lock (Control Lock button lights in up red
continuously)

Step 3. Press and keep pressed the Output Lock button. Now one of the source
buttons will light up according to the current protocol (view protocol):

a) If Source#l button lights: Lightware protocol is active
b) If Source#2 button lights: Protocol#2 is active
Step 4.

a) If you do not want to change the protocol, release the Output Lock
button (view only).

b) If you want to change the protocol, keep the Output Lock button
pressed, and press the desired Source button, accordingly to the
new protocol. The desired Source button starts blinking, the router
performs a reset straight away and all buttons light up for 3 seconds.
Now the new protocol is active.

7.2. Protocol description
The protocol description hereinafter stands for Lightware protocol.

The matrices accept commands surrounded by curly brackets - { } - and responds
data surrounded by round brackets - () - only if a command was successfully
executed. All input commands are converted to uppercase, but respond commands
can contain upper and lower case letters as well.

Legend for control commands:
input number in 1 or 2 digit ASCII format (01,5,07,16 etc.)

<out> output number in 1 or 2 digit ASCII format
<inz> = input number in 2 digit ASCII format (01, 02, 10, 12 etc.)

<in>

<out> = output number in 2 digit ASCII format (01, 02, 10, 12 etc.)
<loc> = location number in 1, 2 or 3 digit ASCII format

<id> = id number in 1 or 2 digit ASCII format

<id*> = id number in 2 digit ASCII format

CrLf = Carriage return, Line feed (0x0D, Ox0A)

° = space character (0x20)

— = each command issued by the controller

— = each response received from the router
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7.3. Switching and control commands

7.3.1. Switch one input to one output
Description: Switch input <in> to output <out>.

Format Example
Command {<in>@<out>} — {1@5}
Response (O<out*>el<in?>)CrLf «— (OO05 101)CrLf

Explanation: Input 1 is switched to output 5.

7.3.2. Switch one input to all outputs
Description: Switch input <in> to all outputs.

Format Example
Command {<in>@0O} — {02@0}
Response (I<in?>eALL)CrLf < (101 ALL)CrLf

Explanation: Input 2 is switched to all outputs.
7.3.3. View connection on the specified output
Info Obsolete! Use {VC} instead

Description: View connection on output <out>.

Format Example
Command {?<out>} — {?05}
Response (O<out*>el<in?>)CrLf «— (005 101)CrLf

Explanation: Viewing connection for output 5. The connected input is 1.

Info If the output is locked, muted, or both locked and muted, the response format
changes. If the output is muted you get a letter 'M', if locked a letter 'L' and if muted
and locked at the same time 'U' before the 2 digit numbers (e. g. O05 ILO1).

7.3.4. View connection on all outputs

Description: Viewing all outputs’ connection results in different response length,
because it depends on the router's type (length =16 for MX16x16DVI-Slim,
length = 12 for MX12x12DVI-Slim). The response below supposes a router having
16 outputs.

Format Example 1 (MX16x16DVI-Slim)

Command {VC} — {VC}

Response (ALLe<Ol1>e<02>e<03> «— (ALL 02 02 02 05 05 05 08 08 08 08
0<04>e<05>0<06>0<07> 08 08 08 08 08 08)CrLf
0<08>e<09>e<010>
0<011>0<0121>0<013>
0<014>e<015>0<016>
)CrLf

Legend 1: All <Ox> indexes show the corresponding output’s connection state. If
value <O5> equals 04 it means that output 5 is connected to input 4. <O1>..<08>
are two digit ASCII characters (01, 02, 04, etc.).

Explanation 1: Viewing connection for all outputs. Input 2 is connected to outputs 1,
2 and 3. Input 5 is connected to outputs 4, 5 and 6. Input 8 is connected to outputs
7 through 16.




Info If an output is locked, muted, or both locked and muted, the response format
changes. If outputs are muted you get a letter ‘M, if locked a letter 'L' and if muted
and locked at the same time 'U' before the 2 digit numbers.

Format

Example 2 (MX16x16DVI-Slim)

Command {VC}

)CrLf

Response (ALLe<O1>e<02>e<03>
0<04>0<05>0<06>0<07>
0<08>e<09>e<010>
0<011>0<0121>e<013>
0<014>e<015>e<016>

VS

«— (ALL M0O2 LO2 U02 05 05 05 08 08 08
08 08 08 08 08 08 08)CrLf

Legend 2: Any <Ox> indexes can be a two digit number, or there can be a leading
character showing the mute and/or lock state for the corresponding output.

Index | Legend

Explanation

<Ox> <inz>

<Ox> is connected to <inz>, <Ox> neither muted nor locked.
<Ox> M<inz> <Ox> is connected to <inz>, <Ox> is muted, and unlocked.
<Ox> L<inz> <Ox> is connected to <inz>, <Ox> is not muted, but locked.
<Ox> u<inz> <Ox> is connected to <inz>, <Ox> is muted and locked.

Explanation 2: Viewing connection for all outputs. Input 2 is connected to outputs 1,
2 and 3. Output 1 is muted. Output 2 is locked. Output 3 is muted and locked. Input
5 is connected to outputs 4, 5 and 6. Input 8 is connected to outputs 7 through 16.

7.3.5. View mutes on all outputs

Description: Viewing all outputs’ connection results in different response length,
because it depends on the router's type (length =16 for MX16x16DVI-Slim,
length = 12 for MX12x12DVI-Slim). The response below supposes a router having

16 outputs.

Format

Example (MX16x16DVI-Slim)

Command {VM}

)CrLf

Response (MUTe<M1>e<M2>e<M3>
o<M4>e<M5>0e<M6G>0<M7>
o<M8>e<M9>e<M10>
o<M11>e<M12>0<M13>
o<M14>e<M15>e<M16>

— {VM}

— (MUT101100000000000
0)CrLf

Legend: All <Mx> indexes are one digit numbers, showing the mute state for the
corresponding output. If <Mx> equals 0 the output x is unmated. If <Mx> equals 1,

the output x is muted.

Explanation: Output 1, 3 and 4 are muted, the other outputs are not muted.

7.3.6. Mute specified output

Description: Mute output <out>.

Format

Example

Command {#<out>}
Response (1MT<out*>)CrLf

— {#03)
« (IMTO3)CrLf

Explanation: Output 3 is muted. Now no signal presents on output 3.
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7.3.7. Unmute specified output

Description: Unmute output <out>.

Format

Example

Command {+<out>}
Response (OMT<out*>)CrLf

— {+03}
«— (OMTO3)CrLf

Explanation: Output 3 is unmuted. Now output 3 is switched to the input it was

connected to prior to the mute command.

7.3.8. Lock specified output

Description: Lock output <out>. Output’s state cannot be changed until unlocking.

Format

Example

Command {#><out>}
Response (1LO<out®>)CrLf

— {#>05}
— (1LOO5)CrLf

Explanation: Output 5 is locked.

7.3.9. Unlock specified output

Description: Unlock output <out>. Now output 3 state can be changed.

Format

Example

Command {+<<out>}
Response (OLO<out?>)CrLf

— {+<05}
«— (OLOO5)CrLf

Explanation: Output 5 is unlocked.

Info The router issues the above response regardless of the previous state of the output

(either it was locked or unlocked).

7.3.10. Save preset to the specified memory location
Description: Save current crosspoint configuration (output states) to preset <id>.

Format

Example

Command {$<id>}
Response (SPR<id*>)CrLf

— {$4}
— (SPRO4)CrLf

Explanation: Current crosspoint state is saved to preset 4, including the mute state

of the outputs.

Info: Lock states are not saved. Lock state is assigned to the physical output of the router.

Presets don'’t affect output locks.

7.3.11. Load preset from the specified location

Description: Load preset <id>.

Format

Example

Command {%<id>}
Response (LPR<id*>)CrLf

— {%4)
— (LPRO4)CrLf

Explanation: Current crosspoint state is changed according to preset 4, including

the mute state of the outputs.

Info: Locked outputs are left unchanged. Presets don'’t affect output locks.




7.3.12. Preview preset
Description: Preview preset <id> without loading.

Format Example (MX8x8)

Command {VP#<id>=?} — {VP#3=?}

Response (VP#<id>=e<O1>e<02> «— (VP#3= 02 M02 M01 02 02 01 01 01
0<03>e<04>e<05>0<06> 010101 0101010101)CrLf
0<07>0<08>e<09>e<010>
0<011>0<0121>0<013>
0<014>0<015>0<016>)CrLf

Legend: Any <Ox> indexes can be a two digit number, or there can be a leading
character showing the mute state for the corresponding output.

Explanation: Viewing connections for preset 3. Input 2 is connected to outputs 1, 2,
4 and 5. Input 1 is connected to all other outputs. Outputs 2 and 3 are muted. The
shown input connections for these outputs are not active, but the last connection that
was routed to that output before it was muted.

Index | Legend Explanation

<Ox> <in®> <Ox> is connected to <inz>, <Ox> is not muted.

<Ox> M<inz> <Ox> is connected to <inz>, <Ox> is muted.

7.3.13. Renaming Presets / Inputs / Outputs

Description: Allows storing names for each preset / input / output. Any 16-byte long
string is allowed. All characters are converted to uppercase! The router accepts <id>
greater than the current I/O setup but treats it as modulo output. So if <id>= 17 on
a 16x16 router, then it will be treated as 1. All router models have 32 presets
memories.

Rename a preset

Format Example
Command {PNAME#<id>= — {PNAME#1=first preset}
<preset_name>}
Response (PNAME#<id>= «— (PNAME#1=FIRST PRESET)CrLf
<preset_name>)CrLf

Explanation: Preset 1 was named as “first preset”.

Rename an input

Format Example
Command {INAME#<id>= — {INAME#3=Media Player}
<input_name>}
Response (INAME#<id>= «— (INAME#3=MEDIA PLAYER)CrLf
<input_name>)CrLf

Explanation: Input 3 was named as “media player”.

Rename an output

Format Example
Command {ONAME#<id>= — {ONAME#2=Monitor_no2}
<output_name>}
Response (ONAME#<id>= «— (ONAME#2=MONITOR_NO2)CrLf
<output_name>)CrLf

Explanation: Output 2 was named as “monitor_no2”.
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7.3.14. Query names of Presets / Inputs / Outputs
Description: Each preset / input / output name can be read from the router.

Read a preset’s name

Format

Example

Command {PNAME#<id>=?}

Response (PNAME#<id>=
<preset_name>)CrLf

— {PNAME#1=?}
— (PNAME#1=FIRST PRESET)CrLf

Explanation: Name for preset 1 is “first preset”.

Read an input’s name

Format

Example

Command {INAME#<id>=?}

Response (INAME#<id>=
<input_name>)CrLf

— {INAME#3="?}
« (INAME#3=MEDIA PLAYER)CrLf

Explanation: Name for input 3 is “media player”.

Read an output’s name

Format

Example

Command {ONAME#<id>=?}

Response (ONAME#<id>=
<output_name>)CrLf

— {ONAME#2="?}
— (ONAME#2=MONITOR_NO2)CrLf

Explanation: Name for output 2 is “monitor_no2”.

7.3.15. Set default names of Presets / Inputs / Outputs
Description: Renames all preset / input / output names to the default: Preset 1..32

/ Input 1..16 / Output 1..16 respectively.

Info: The <id> field is not relevant here, only has to be a valid one. The command wiill
affect ALL Presets / Inputs / Outputs disregarding the actual number that was in the

command.

Reload default preset names

Format

Example

Command {PNAME#<id>=!}

Response (PNAME#<id>=
Preset<id>)CrLf

— {PNAME#2=!}
«— (PNAME#2=Preset 2)CrLf

Reload default input names

Format

Example

Command {INAME#<id>=!}

Response (INAME#<id>=
Input<id>)CrLf

— {INAME#4=1}
— (INAME#4=Input 4)CrLf

Reload default output names

Format

Example

Command {ONAME#<id>=!}

Response (ONAME#<id>=
Output<id>)CrLf

— {ONAME#3=!}
«— (ONAME#3=Output 3)CrLf




7.3.16. Reload factory default output setup
Description: Reload factory default output drive currents.

Format Example

Command {r00} — {r00}
Response (APWSE)CrLf «— (APWSE)CrLf

7.3.17. Query IP settings
Description: IP setup can be retrieved from the router with this command.

Format Example
Command {IP_CONFIG=?} — {IP_CONFIG="?}
Response (IP_CONFIG=<id> «— (IP_CONFIG=0 192.168.2.106 10001
e<ip_address>e<port> 255.0.0.0 192.168.2.1)CrLf
e<mask>e<gateway>)CrLf
Legend:
Identifier Description Default value
<id> 0-fix IP, 7-DHCP 0
<ip_address> IP address 192.168.254.254
<port> IP port of the router 10001
<mask> subnet mask 255.255.0.0
<gateway> gateway address 0.0.0.0

Explanation: The router has a fix 192.168.2.106 IP address on the 255.0.0.0 subnet
with a gateway on 192.168.2.1 and communicates over port no. 10001.

Info If the matrix responds only zeros for this command, please unplug from power
source, reconnect and try again.
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7.3.18. Reload factory default IP settings

Description: After issuing this command over serial connection the router will reload
the factory default IP setup.

Format Example

Command {IP_CONFIG=!} — {IP_CONFIG=!}

Response (Changing IP «— (Changing IP configuration...)CrLf
configuration...)CrLf
(DONENCTLf  or (DONENCrLf or (FAILED!CrLf
(FAILED!)CrLf

Parameters after successful command execution:
Parameter Value
IP address 192.168.254.254
port number 10001
Subnet mask 255.255.0.0
Gateway 0.0.0.0

Info IP settings can NOT be changed with this protocol command via Ethernet

connection, only via serial port. To change the IP settings via Ethernet, use the Matrix
Controller software (section 4.6.1) or the built-in website (section 5.6). Default setting
can be reloaded by the front panel buttons as well (section 3.3.2).

7.3.19. Load DHCP IP settings (only IP address!)

Description: After issuing this command over serial connection the router will inquire
IP address with DHCP.

Format Example
Command {IP_CONFIG=D} — {IP_CONFIG=D}
Response (Changing IP «— (Changing IP configuration...)CrLf
configuration...)CrLf
(DONE!NCrLf  or (DONENCrLf or (FAILED!)CrLf
(FAILED)CrLf

Parameters after successful command execution:

Parameter Value
IP address Acquired with DHCP
port number unchanged
Subnet mask unchanged
Gateway unchanged
Info IP settings can NOT be changed with this protocol command via Ethernet

connection, only via serial port. To change the IP settings via Ethernet, use the Matrix
Controller software (section 4.6.1) or the built-in website (section 5.6). Default setting
can be reloaded by the front panel buttons as well (section 3.3.2).




7.4. Router Status commands

7.4.1. View product type
Description: The router responds its name.

Format Example
Command {i} — {i}
Response (<PRODUCT_TYPE>)CrLf |— (MX16x16DVI-Slim)CrLf
Legend:
<PRODUCT_TYPE> inputs outputs |interface
MX12x12DVI-Slim 12 12 single link
MX16x16DVI-Slim 16 16 single link

7.4.2. View serial number
Description: The router responds its 8-digit serial number.

Format Example

Command {s} — {s}
Response (<SERIAL_NUMBER>)CrLf |— (SN:10170142)CrLf

Info Only the last 4 numbers are written onto the back of the router

7.4.3. View Firmware version of the CPU
Description: View the CPU firmware revision. To view other controller’s firmware

version see {FC} command.

Format Example

Command {f} — {f}
Response (<FW_VERSION>)CrLf «— (FW:2.4.4)CrLf
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7.4.4. View Installed I/O cards’ hardware
Description: Shows the hardware name and revision of the installed cards.

Info This router model is a compact type, so there are no separate input / output cards.
Separate card slot descriptors are listed only because of compatibility issues.

Format Example
Command {is} — {is}
Response (SL# 0 <MB_DESC>)CrLf |« (SL# 0 MX-16X16-DVI-SLIM
(SL# 1 <OB_DESC>)CrLf SCH_2.1 PCB_2.1)CrLf
(SL# 2 <OB_DESC>)CrLf «— (SL# 1 MX-16x16-DVI-OB SCH_2.1
(SL# 3 <OB_DESC>)CrLf PCB_2.1)CrLf
(SL# 4 <OB_DESC>)CrLf «— (SL# 1 MX-16x16-DVI-OB SCH_2.1
(SL# 5 <IB_DESC>)CrLf PCB_2.1)CrLf

(SL# 6 <IB_DESC>)CrLf «— Empty Slot

(SL# 7 <IB_DESC>)CrLf «— Empty Slot

(SL# 8 <IB_DESC>)CrLf «— (SL# 1 MX-16x16-DVI-IB SCH_2.1
PCB_2.1)CrLf

«— (SL# 1 MX-16x16-DVI-IB SCH_2.1
PCB_2.1)CrLf

«— Empty Slot

«— Empty Slot

Explanation (MX16x16DVI-Slim router): The router reports as if it has two output
ad two input cards.

7.4.5. View installed controllers’ firmware
Description: Shows the firmware revisions of the installed controllers.

Format Example

Command {fc} — {fc}

Response (<CARD_FIRMWARE>)CrLf |« (CF MX-CP FW:1.0.4 @ 0x10)CrLf

< (CF MX-DVI-EDID FW:3.2.0 @
0x50)CrLf

7.4.6. View current control protocol
Description: Shows the RS-232, TCP/IP control protocol.

Format Example
Command {p_7?} — {p_?}
Response CURRENTePROTOCOLe |« (CURRENT PROTOCOL = #1)CrLf
=e#<x>)CrLf

Legend: <x> stands for the active protocol.

Explanation: Protocol 1 is active here.

7.4.7. Set current control protocol
Description: Sets the current RS-232, TCP/IP control protocol (Default is *1°).

Format Example
Command {p_x} — {p_1}
Response (PROTOCOLe#<x>e «— (PROTOCOL #1 SELECTED!)CrLf
SELECTED!)CrLf

Legend: <x> stands for the selected protocol.

Explanation: Protocol 1 is activated.




7.5. EDID router commands

The EDID router manipulates the EDID memory, which has memory locations that
are assigned to specific input or output ports. Please see section 6 on page 48 about
EDID memory structure.

7.5.1. Route EDID to the selected input (static)
Description: Copies EDID from location <loc> to input <in>. <loc> must be 1..100.

Format Example
Command {<in>:<loc>} — {5:10}
Response (E_SW_OK)CrLf «— (E_SW_OK)CrLf
...delay... ...delay...
(E_S_C) CrLf «— (E_S_C) CrLf

Explanation: EDID from memory location 10 is copied to input 5.
Note: The router sends (E_S_C) only if the new EDID is different from the earlier one.

7.5.2. Route EDID to the selected input (dynamic)

Description: Copies EDID from location <loc> to input <in>. Location <loc> should
be 101...116 (MX16x16DVI-Slim) or 101...112 (MX12x12DVI-Slim) as opposed to
static routing where <loc> should be between 1..100.

Format Example
Command {<in>:<loc>} — {4:102}
Response (E_SW_OK)CrLf «— (E_SW_OK)CrLf
...delay... ...delay...
(E_S_C) CrLf «— (E_S_C) CrLf

Info Outputs 1..16 are mapped to logical addresses 101..116.

Explanation: EDID from output 2 is copied to input 4.

After choosing dynamic EDID routing to one (or all inputs) the router will follow the
EDID changes occurring on the output it was connected to. Every time a different
EDID is recognized on the output, it is copied instantly to the input.

7.5.3. Route one EDID to all inputs

Description: Copies EDID from the selected location <loc> to all inputs. Location
<loc> should be between 1..100 for static routing and between 101..116 for dynamic

routing.
Format Example
Command {A:<loc>} — {A:48}
Response (E_SW_OK)CrLf «— (E_SW_OK)CrLf
...delay... ...delay...
(E_S_C) CrLf «— (E_S_C) CrLf

Explanation: EDID from memory location 48 is copied to all inputs.

Info This operation takes about 8 seconds.

7.5.4. View EDID switch status on all inputs

Description: Indexes show the actual input and the number at the given index
(<in1>..<inN>) shows which EDID is switched to that particular input where N
represents the maximal input number of the given configuration.
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Format Example 1 (MX16x16DVI-Slim)

Command {VEDID} — {VEDID}

Response (VEDIDe<IN1>e<|N2>e < (VEDID 048 048 053 101
<IN3>e<IN4>e<IN5>e 101 101 101 101 101 101 101 101
<IN6>e<IN7> o<IN8>e 101 101 101 101)CrLf
<IN9>e<IN10>e<IN11>e
<IN12>e<IN13>e<IN14>e
<IN15>e<IN16>)CrLf

Legend: Any <INx> indexes are three digit numbers showing the current EDID that
is routed to the corresponding input. Respond length depends on input number of
the router.

Explanation: Factory preset EDID from memory location 48 is emulated on inputs 1
and 2. User saved EDID from memory location 53 is emulated on input 3. EDID from
output 1 is dynamically emulated on all other inputs.

7.5.5. Save EDID from output to memory location (Learn EDID)

Description: Learn EDID from the specified output <out> to the specified location
<loc>. Memory locations 51..100 are available for saving learned EDIDs.

Format Example
Command {<out>><loc>} — {4>51}
Response (E_SW_OK)CrLf «— (E_SW_OK)CrLf
(E_S_C) CrLf — (E_S C)CrLf

Explanation: EDID from output 4 is saved to EDID memory location 51.

7.5.6. View EDID validity table

Description: Shows EDID validity table, which contains information about the EDID
states.

Format Example
Command {wv} — {wv}
Response (EVe<VALIDITY_TABLE> «— (EV1111111111111111221212121111
)CrLf «~— 1111111111111211111111101111

0000000000000000000000000000
000000000000000001011111121121
1111111000000000000000011113
111111111110000000000000000
)CrLf

Legend: Response length is 164 characters . Each number represents the EDID
validity state for the corresponding memory location. The first 50 numbers (bold) are
representing the factory preset EDIDs, the second 50 numbers are representing the
User saved EDIDs. Next 16 numbers (italic) are showing the outputs’ EDID state,
and the last 16 numbers (bold and italic) are showing the emulated EDIDs on the
inputs.

Value | Description
‘0 invalid EDID
1’ valid EDID

‘3 changed EDID

If a changed EDID is queried by the {wh} command (see the next section), its value
returns to ‘1.

Explanation: There is one ‘3’ in the table on the 137t position. This means that the
emulated EDID on input 5 is changed since the last EDID query on that port.




7.5.7. View EDID header
Description: EDID_HEADER consists of 3 fields:

PNPID code The three letter abbreviation of the manufacturer

Preferred resolution The resolution and refresh rate stored in the preferred

detailed timing block.

Name The name of display device stored in product descriptor.
Format Example
Command {wh<loc>} — {wh104}
Response (EH#<loc>e «— (EH#104 NEC 1280x1024@60
<EDID_HEADER>)CrLf LCD1970NXp)

Explanation: Shows the EDID from memory location 104.

7.5.8. Download EDID content from the router

Description: EDID hex bytes can be read directly. The router will issue the whole
content of the EDID present on memory location <loc> (256 bytes).

Format Example
Command {we<loc>} — {wel>}
Response (EB#<loc>e<B1> «— (EB#1 00 FF FF FF FF FF FF 00 32
e<B2>e..0<B256>)CrLf F2 000000 .. ....0092) CrLf

Legend: <B1>..<B256> are space separated hex characters represented in ASCII

format.

Explanation: Full EDID from memory location 1 is downloaded.

7.5.9. Upload EDID content to the router

Description: EDID hex bytes can be written directly to the user programmable
memory locations (locations #51...#100).

Sequence:

Step 1.
Step 2.
Step 3.
Step 4.

Step 5.

Step 6.

Prepare the router to accept EDID bytes to the specified location <loc> with
command {WL#<loc>}

Router responds that it is ready to accept EDID bytes with (E_L_S)CrLf

Send 1 block of EDID (1 block consist of 8 bytes of hex data represented in
ASCIl format) with command {WB#<num>e<Bl>e<B2>e<B3>e<B4>
e<B5>e<B6>e<B7>e<B8>}

The router acknowledges with response (EL#<num>)

Repeat steps 3 and 4 to send the remaining 31 blocks of EDID (32
altogether)

After the last acknowledge, the router indicates that the EDID status changed
by sending (E_S_C) CrLf
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Format Example
Command {WL#<loc>} — {WL#53}
Response (E_L_S)CrLf «— (E_L_S) CrLf
Command {WB#1e<B1>e<B2>e<B3> |— {WB#1 00 FF FF FF FF FF FF 00}
o<B4>e<B5>e<B6>e<B7>
o<88>}
Response (EL#<num>)CrLf «— (EL#1) CrLf
Command {WB#2e<B9>e<B10> — {WB#2 38 A3 8E 66 01 01 01 01}
o<B11>e<B12>e<B13>
e<B14>e<B15>e<B16>}
Response (EL#<num>) CrLf «— (EL#2) CrLf

Command {WB#32e<B249>e<B250> |— {WB#32 36 59 42 0A 20 20 00 96}
e<B251>e<B252>e<B253>
0<B254>e<B255>0<B256>}

Response (EL#<num>) CrLf «— (EL#32) CrLf

Response (E_S C) CrLf «— (E_S_C) CrLf

Legend: <num> represents the sequential number of every 8 byte part of EDID.
<num> is between 1 and 32. <B1>..<B256> are the bytes of EDID.

Explanation: Full EDID uploaded to memory location 53.

7.6. Router initiated commands

7.6.1. EDID status changed

Info

Info

Description: This is sent after all commands which changes the EDID (EDID copy,
EDID switch), or after a new EDID source e.g. a new display device is connected to
the router.

Format Example
Command various — {5:101}
Response (E_S_C) CrLf «— (E_SW_OK)CrLf
— (E_S C)CrLf

Explanation: Copy EDID from output 1 to input 5 (dynamic emulation). First
response confirms the EDID routing command. (E_S_C) response is an automatic
message that is sent because an EDID has changed.

The router stores the last attached display device’s EDID connected to the output.
After disconnecting this device its EDID is still present at the router's memory,
therefore no status change message is issued by the router if a display device having
the same EDID is connected to that output. (The same display device is connected
again, or another display device (same brand) from the same manufacturer)

To keep your application in sync with the router it is recommended to issue a show
validity ( {wv} ) command after receiving an EDID status changed response, and
read all location indicating '3’ in the table, as the change of these EDID triggered the
EDID status changed response.
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7.6.2. Error responses

Invalid input number
Description: Given input number exceeds the [Response  (ERROL)CrLT |
maximum number of inputs or equals zero.

Invalid output number
Description: Given output number exceeds the
installed number of outputs or equals zero.

| Response  (ERRO2)CrLf |

Invalid value
Description: Given value exceeds the maximum [Response  (ERRO3)CrLf |
allowed value can be sent.

Invalid preset number
Description: Given preset number exceeds the | Response (ERRO04)CrLf |
maximum allowed preset number.

Info The maximum preset number is limited to 32 for all routers.
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7.7. Commands — Quick summary

Control commands

Command description cshea(:J:2r Command

Switch one input to one output 7.3.1 {<in>@<out>}

Switch one input to all outputs 7.3.2 {<in>@0}

View connection on the specified output 7.3.3 {?<out>}

View connection on all outputs 7.3.4 {VC}

View mutes on all outputs 7.35 {VM}

Mute specified output 7.3.6 {#<out>}

Unmute specified output 7.3.7 {+<out>}

Lock specified output 7.3.8 {#><out>}

Unlock specified output 7.3.9 {+<<out>}

Save preset to the specified memory location | 7.3.10 {$<id>}

Load preset from the specified location 7.3.11 {%<id>}

Preview preset 7.3.12 {VP#<id>=?}

Renaming Presets 7.3.13 {PNAME#<id>= <name>}
Renaming Inputs 7.3.13 {INAME#<id>= < name>}
Renaming Outputs 7.3.13 {ONAME#<id>= < name>}
Query names of Presets / Inputs / OQutputs 7.3.14 {PNAME#<id>= ?}

Set default names of Presets / Inputs / Qutputs | 7.3.15 {PNAME#<id>= 1}
Reload factory default output setup 7.3.16 {r00}

Query IP settings 7.3.17 {IP_CONFIG=7?}

Reload factory default IP settings 7.3.18 {IP_CONFIG=!}

Load DHCP IP settings (only IP address!) 7.3.19 {IP_CONFIG=D}
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Router Status commands

View product type 7.4.1 {i}
View serial number 7.4.2 {s}
View Firmware version of the CPU 743 {f}
View Installed I/O cards’ hardware 7.4.4 {is}
View installed controllers’ firmware 7.4.5 {fc}
View current control protocol 7.4.6 {p_?}
Set current control protocol 747 {p_x}

EDID router commands
Route EDID to the selected input (static) 75.1 {<in>:<loc>}
Route EDID to the selected input (dynamic) 7.5.2 {<in>:<loc>}
Route one EDID to all inputs 753 {A:<loc>}
View EDID switch status on all inputs 754 {VEDID}
Learn EDID to memory location 755 {<out>><loc>}
View EDID validity table 7.5.6 {wv}
View EDID header 757 {wh<loc>}
Download EDID content from the router 7.5.8 {we<loc>}
Upload EDID content to the router 7.5.9 {WL#<loc>}
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8. Firmware upgrade

Using Lightware bootloader application to upgrade router’s firmware

Info

The matrix router can only be upgraded via LAN, so connect the matrix router to the
local subnet. Be sure that there is no other active connection with the router via
Ethernet.

Step 1. Install the bootloader application with “Installer LW _bootloader.exe”

Step 2. Download and save all the firmware files that you want to load. If you have a
zipped archive, extract it.

Step 3. Run the application from
Start Menu > Programs - Lightware - LW_bootloader.
Step 4. Click “FIND” Button!

If the bootloader finds one or more routers their IP addresses will be listed in the tree
view window. On the tree view, device type and serial number is shown after the IP
address.

Note, that you must wait until all the devices on the network completely start up,
before pressing FIND button.

Lightware Bootloader v3.1.8

Lictirware L]

AddIP
Awailable devices on Ethernet

S 192.168.2.195 [MX16x160VI-Slim) (SM:DEMO |

Device Properties

Device Name

UPGRADE Searching...
SELECTED

FIRMWARES RIS MAL address:
o COM3

[ Quick Bootload {checksum verification only)

Carmrunication
Devicelist length: 2

Cantraller Type Hardware Version |Bootloader Version |Firmware Version  |Browse New Firmware

[

Figure 8-1. Bootloader searches for devices
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Step 5. Select the desired device

Double click on the IP address, then click “YES” to establish connection with the
matrix router. It will take 10-15 seconds to get all information from the router.

\:,/- Do you want ko establish connenction with the device?
-

Warning The bootloader application will hold the router in reset state when it establishes the
connection. All connected DVI sources and monitors will act as if the router was

powered down.

Step 6. Review the firmware versions

After the connection is made, the device properties, and he installed hardware parts

are displayed.

Lightware Bootloader v3.1.8

Lictirware L]

Awailable devices on Ethernet
@ y-Slim] [SH:DEMO ||

Device Name

Serial Mumber:
UPGRADE
SELECTED

Bl ilable COM Ports MAC address:
) COM3

IP address

Camrmunication
-5 select_GPIO D
-» gelect GPIOE
Mo card found

Caontroller Type Hardware Version |Bootloader Version |Firmware Yersion

Device Properties

Erowse New Firmware

MX16x16DVI

SN:DEMO

192.168.2.196

00204A-B5-D9-24

[ Quick Bootload (checksum verification only)

>

| |- DVI-CPU HiA 11 P11 FW243
| M- DViEDD Hyv2. 1 P02 P20
| MxccPt H-2.0 P02 P04
|| web Server Fiv: 1100
WEh Content FW 128

Select the one or more controllers that need firmware upgrade by clicking the

checkbox next to it.

MX-DVI-CPU is the main processor’s firmware, while MX-DVI-EDID is the firmware
for the processor that handles EDID management. MX-CP1 is the firmware for the

front panel.

Step 7. Browse for the new firmware(s)

Click the corresponding cell in the “Browse New Firmware” column. A dialog pops
up, to confirm if you really want to modify the path. Now you can browse for the new
firmware file to upload. After opening the new file, the new firmware field will contain

the name of the firmware file.

Erowse Mew Firmware

Cantroller Type |Hardware Yersion ‘Bootloader Wersion |Firmware Yersion
MX—DVI-CF’U Hd: 1.1 F:1.1.1 Fin:.24.3
MX—DVI—EDID H: 2.1 FWw:.1.0.2 Fi3.2.0

e Hw:2.0 Fiy:10.2 Fin1.04
Weh Server Fw:1.100
WEh Content FW1 26

cpu_ 4 hex
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Info:

Step 8. Upgrade firmware(s)

Click “UPGRADE SELECTED FIRMWARES” button. A confirmation message
appears. After clicking the “YES” button the selected controllers are being
reprogrammed, with the firmware you selected. If you select a file that doesn't fit for
the selected controller, you will get an information message about which file is wrong.
If you selected a controller to upgrade, but you had not selected a file for it, then you
will also get an information message about which file is missing.

Quick Bootload mode can be switched on or off any time. It makes the bootloader
software faster by only checking the checksum of the controller. No data verification
is done after writing if the checksum was correct.

The reprogramming can take between 3-8 minutes per controller.

A progress bar will show the current state of the reprogramming. An erasing process
will take place first, and then the programming is done, so the progress bar runs up
twice.

When the reprogramming is finished, a “Done!” message will appear in the bottom
left corner. The application closes the connection, and the router restarts.

Step 9. Done!

If the upgrade was successful, the following window pops up:

UPGRADE PROCEDURE REPORT

Total retransmissions:0
Total rewrites:0

Upgrade successful

Now you can close the application, or you can select another matrix router to
upgrade. After closing the bootloader application, switch the upgraded devices off
and then on. Now the router is ready to be used with the new firmware!




9. Troubleshooting

9.1. General problems

Check the router
Check whether the router is properly powered and whether CPU LIVE LED is
blinking. Try performing a reset through the controller software, or unplug and
reconnect the router’s power cable.

9.2. Serial connection problems

Check the protocol
Check whether the proper protocol is selected (see section 7.1 about changing and
viewing protocols on page 49). Select Protocol #1 in order to use the matrix with the
controller software.

Check the cable and software settings
Check whether your null-modem cable is properly connected. In most cases there
are more COM ports present in the operating system. Please verify the connection
settings of your software. The router communicates with 9600 Baud, 8 data bit, No
parity, 1 stop bit.

9.3. TCP/IP connection problems

Check the LAN cable type
If you connect the router directly to your computer, you must use a cross-link cable.
If the matrix is connected to an Ethernet hub, switch or router, you have to use a
straight patch LAN cable.

Check the network connection
The computer and the router have to be in the same network. If your computer has
multiple network connections (for example WiFi and LAN connections are used
simultaneously), check which network the router is connected to. The appropriate
Ethernet interface has to be selected in the Find dialog box of the Matrix Controller
software (see section 4.2 Establishing the connection on page 28).

Check the IP settings
If you connect the router directly to your computer, you have to set the router’s IP
address manually, since in this case there is no DHCP server that could assign an
address to the matrix.

If the IP address is set manually, check if there is an IP address conflict. If there is a
DHCP server on the network, try to set the matrix to DHCP mode. See section 3.3.2
about how to reset the IP address with the front panel buttons on page 26.

Check whether your computer’s firewall blocks the selected port.

Check the protocol
Check whether the proper protocol is selected (see section 7.1 about changing and
viewing protocols on page 49). Select Protocol #1 in order to use the matrix with the
controller software.

Check alive connections
Only one connection is allowed simultaneously. Check whether there is another
open connection (e.g. opened router web interface, running control software over
Ethernet). Try restarting the router if you have no other option.
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9.4. Picture is not displayed or distorted

Check the cables
Due to the high data rates, the cables must fit very well. DVI connectors have to be
locked with screws, no tensions or breaches are allowed. If your source or display
has more connectors then make sure that the proper interface is selected.

Although the router is equipped with DVI-I connectors, analog signals are not
supported. You cannot use VGA cables with DVI-VGA adapter plugs.

Check the crosspoint matrix
Check the connection between the input and output port either on the front panel or
from web or the control software. Check whether the output is muted or not.

Check EDID related problems
Maybe your display device is not capable of receiving the sent video format. Try
emulating your display device’s EDID to the source. You will find help on this process
in section 4.4.1 about EDID router operation with control software on page 34, or in
section 5.4 about EDID router operation with built-in website on page 44. If you get
a picture now, you have an EDID related issue, please read section 1.5 about
understanding EDID on 11 for more details.

Check the source
Check whether your source is powered on and configured properly. The HDMI output
can be turned off on most DVD players. If the source is a computer, then verify that
the DVI output is selected and active. Try restarting your computer; if you get a
picture during the booting process, you have to review the driver settings.




10. Specifications

General
POWET <. 100-240 V AC,; 50~60 Hz; 0.8 A
Power CONSUMPLION .....ocviieiiiiiiiiiicce e 75 W (256 BTU/hour)
(0] 131 o] 7= g o= SRR CE, UL, FCC
EMIJEMC ..ot EN 55103-1, EN 55103-2
SATBLY it ———————— EN 60065 Class |
WAITANTY . 3 years
Operating teMPErature ........cccoocvveeeiiiieeeeee e -20°C ~ +50°C
HUMIAILY e 10 ~90% RH
Enclosure (router)
RaACk MouUNtable ..........ovveiiiiiiiieee e Yes, 4U high
DC power CONNECON .....cccoeeeeeieieieie e, Neutrik 4 pole Speakon NL4AMP
Material ........ooooveiii s 2 mm aluminum alloy (AIMg3)
Dimensions ..............oeeen. 482W x 32.8D x 176.5H mm (19W x 1.3D x 7H inch)
NetWeight ... 1.85 kg (4.1 Ibs)
Enclosure (power supply)
RACK MOUNEADIE.........eeiiiiieie s Yes
= L= - | PR OP PP PPPPRPN 1 mm metal
AC POWEN CONNECION ...evviiiiiiiiiiiee et IEC receptacle (filtered)
DC pOWEr CONNECION ....ocveveiiiiiiiieiieee e Neutrik 4 pole Speakon NLAMP
Dimensions ..........ccoceeeenee 200W x 110D x 86H mm (7.9W x 4.3D x 3.4H inch)
Net Weight (POWEr SUPPIY) «eoevreriieeiiiiieeeiee e 1.42 kg (3.1 Ibs)
Net Weight (power cable) ..., 0.35 kg (0.8 Ibs)
Inputs
CONNECIOIS ...iiiiiiiieeeie ettt e e 29-pole DVI-I digital only
Input cable equalization ...........cccccooiiiiiiii Yes, +12dB fixed
EDID emulation ........cccceeieeiiiiiiiiiieeee e Yes, for each input connector
Outputs
CONNECIONS ...ctiiieeie et e e e 29 pole DVI-I digital only
Output PreemMN@SIS ......eeviiiiiiei e Yes, +6dB fixed
RECIOCKING ..ttt nb e e ennaee s No

+5V output current............ 500 mA continuous each, with overcurrent protection
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Signal
Datarate: .......ccceeeeeeennnn. all between 25 Mbps and 2.25 Gbps / TMDS channel
Channels: ... 1x TMDS Clock + 3x TMDS Colors
Resolutions: all between 640x480 and 1920x1200@60Hz or 2048x1080@60Hz
Color depth: ...ooveeeeiie e, maximum 36 bits, 12 bit/color
(©0] (o] g {01 14 T- | RSP ER RGB, YCbCr 4:4:4
HDTV reSOIULIONS: ...uvviiieeeieiiiiiie e e e 720p, 1080i, 1080p
HDMI 1.3a compatible: ........cccoovveeeeeiiiee e, Yes (embedded audio)
HDCP COMPUANT: ... s No
Resolution Vertical Horizontal TMDS Clock Comment
frequency (Hz) frequency (KHz) frequency (MHz)
640x480 60.00 31.47 25.18 DOS VGA
800x600 60.32 37.88 40 VESA SVGA
800x600 75.00 46.87 49.5 VESA SVGA
832x624 74.55 49.72 57.29 MACINTOSH
1280x720 60.00 45.00 74,25 HDTV 720p
1024x768 60.00 48.36 65 VESA XGA
1024x768 75.00 60.02 78.75 VESA XGA
1360x768 477 60.00 WIDE-XGA
1152x870 75.06 68.68 100 MACINTOSH
1280x1024 75.00 80.00 135.00 VESA SXGA
1400x1050 60.00 65.64 121.82 SXGA+
1920x1080i 60.00 67.50 74.25 1080i
1920x1080 60.00 67.50 148.5 HDTV 1080p
1920x1080 60.00 67.50 185.6 1080p 10bit
1920x1080 60.00 67.50 222.75 1080p 12bit
2048x1080 60.00 67.50 157.3 2K
1600x1200 60.00 75.00 162 VESA UXGA
1920x1200 60.00 75.00 162 VESA

Table 10-1. DVI timing examples for some typical supported resolutions

Control

Front Panel buttons
Serial port connector
Baud rate .......cceevveciviiiiiee e
Ethernet port connector
Ethernet protocol

IP address assignment

Yes, 37 buttons
9 pole D-SUB female RS-232 or RS-422
9600 Baud, 8 hit, 1stop bit, no parity
RJ45 female connector
TCP/IP, HTTP, TFTP, Telnet
fixed, DHCP, BOOTP, and AutolP
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10.2.

Mechanical drawings (power supply)
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Rack mounting variations
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11. Version applicability

This User's Manual applies to the following versions of the mentioned software,
firmware and hardware:

version

Lightware Matrix Controller software 3.2.0
router CPU firmware (MX-DVI-CPU) 2.4.4
router EDID firmware 321
router Control Panel firmware (MX-CP1) 1.04
router Web Server 1.1.3
router Web Content 1.2.6
router Motherboard PCB 2.1
router enclosure 21
power supply enclosure 1.1

12. Warranty

Lightware Visual Engineering warrants this product against defects in materials and
workmanship for a period of three years from the date of purchase.

The customer shall pay shipping charges when unit is returned for repair. Lightware
will cover shipping charges for return shipments to customers.

In case of defect please call your local representative, or Lightware at

Lightware Visual Engineering
1071. Budapest Peterdy str. 15, HUNGARY

Tel.: +36 1 889 6177
Fax: +36 1 342 9903
E-mail: support@lightware.hu



mailto:support@lightware.hu

13. Quality Check Record

Model name

Serial number

Date of manufacture

Checked

Hardware

Module

Hardware Firmware

Mother board

CPU

EDID management

LAN control server

WEB content

MAC address

Control Panel

Power supply

Electrical check

GND/EARTH Safety
+3.3V; +5V
CPU Live

Buttons

IR R B

Inputs
Outputs
RS-232

LAN

O] 0 [
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14. Document revision history

Document Release Date Changes Checked by

Rev. 0.1 21-04-2010 draft -

Rev. 0.8b 17-05-2010 first beta edition Tamas Lehel
router enclosure dimensions

Rev. 1.0 01-07-2010 power supply enclosure Tamas Lehel
document outline

Rev. 1.1 15-12-2015 Safety instructions updated, || 1 7cadenyi

CE page pulled out
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