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1 Zeto controllers family overview

Zeto controllers family is composed of five different units: Core, CX, CX Plus, VX-4, and VX-
16. Core is the brain of the whole system; it serves as an interface between the user and
other parts of the system. As such, it must always be present. As for other units, any
combination of them can be connected to the Core. The number of connected units to the
core can range from 1 to 16; it can be any mix of CX, CX Plus, VX-4, and VX-16. At any time,
the system can be expanded with new units. Each unit (CX, CX Plus, VX-4, and VX-16) has a
rotary switch at the back that enables setting a unique number between 1 to 16 (more about
it can be found in chapter 2). All units, including the core, are designed to be attached to a
standard DIN rail (see 4); they connect to each other and communicate with bus connectors
at the back, which sit within the DIN rail. The Core will automatically recognize how many
and what kind of units are connected to it. Units will be recognized by unique address
numbers selected by the aforementioned rotary switches. We briefly described the role of
the Core; let’s now introduce other family members.

Figure 1.1. 3D Rendering of the Zeto controllers family - Core, CX and VX

CXand CX Plus are two models of Universal Light Controllers. These are precise, high-power,
current-controlled LED drivers. They can operate in DC or Strobe mode, with the latter using
either internal or external trigger. It is important to note that CX can only be used with the
light that is designed to use an external LED controller. It won’t work or can cause damage to
the light or controller if used with the light equipped with a built-in driver. CXis NOT a voltage-
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regulated power supply and it cannot be used as such. In Metaphase lights family portfolio,
products compatible with CX controllers are easily desighated in finished good part
numbers. These will include ‘-U’ suffix and A-type drive designation for newer products;
examples would be: TXISO1A-06-W-M12-U or UB-LL-610-R-NC00-U.

VX-4 and VX-16 are sophisticated, multi-channel, programmable digital dimmers. They allow
precise control of light output of lights equipped with internal drivers and 0-10V dimming
control lines. In Metaphase (https://www.metaphase-tech.com) portfolio, these will be
products that have ‘-24Z’ suffix or B/C type drive designation in their finished good part
numbers; examples will be: UB-LL-1210-W-CCO00-24Z, TXISO1B-12-RGB-3.0M, TXBR3C-24-
B-L30-M12.

Both CX and VX units can be connected to the same Core and be used simultaneously. They
are intended to be used with different lights, though. It is envisioned that this can be useful
in a lab setup or an application that involves multiple illuminators, some of them with built-
in drivers and some of them without built-in drivers.

1.1 Core

In this chapter we will describe functions, connections and proper use of the Core unit. 3D
modelis presented in Figure 1.2.

USB Type-A
Software/Firmware (updates only)

USB Type-C,
Communications

Ethernet
communication

Touch screen
display DC Power

Bus connector —
24V and GND

Connection to other units

Figure 1.2. 3D model of the Core - shown various connections available
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As mentioned in the introduction, Core is necessary for any ZETO system to function.

Regardless how many other units are used (CXs and VXs). Therefore, the customer will have
to make sure that at least one Core is being purchased with the new system. Core will act as
a gateway to the entire system, providing communication and controls. There are 3 different
ways to interact with the system:

e Touch screen display on the front face of the Core
e USB-C, through serial COM port emulation
o This mode is designed to control the system by sending and receiving binary
commands (see 5)
e Ethernet
o This mode can be used to control the system by sending and receiving binary
commands (see 5), similarly to the USB-C port
e WEB
o Coreisequippedwith a WEB serverthat enables the whole system control just
with the use of the browser

Ethernet supports both UDP and TCP. Core can utilize the DHCP protocol to obtain an IP
address, or it is possible to set a static IP address. The MAC address assigned to the unitis
displayed on the sticker at the back.

Each mode of communication is discussed in a separate chapter below.

Additionally to the USB-C port, there is also a USB Type-A port present on the top of the Core
(see Figure 1.2). This portis only intended for software/firmware updates - this procedure is
described in paragraph 6.

DC power is delivered to the unit with the use of screw-in terminals —they are located at the
bottom of the unit (see Figure 1.2 for reference). There are two terminals for 24V and two for
GND. Only one pair can be used; another one can be used to daisy-chain 24V to the next unit
(CX, VX).

1.1.1 Core —using touchscreen display

After powering up the unit, by delivering 24V DC, and after approximately 9 seconds, this
image will greet the user on the touch screen display - Figure 1.. At the bottom right corner,
there will be displayed the current version of the software running currently on the Core. If
no other unit is connected (and powered) to the core, the screen won’t change, and there
will be no way to interact with the core. If, on the other hand, CX or VX are being connected,
this will be displayed - Figure 1.. The screenshot on the left corresponds to a CX, and the one
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ontherightto a VX. As it was mentioned before, both can be connected at the same time, as
well as multiple CXs and VXs. In order to toggle between them, use the left and right arrows
at the bottom of the screen. In the middle of the screen unit id (configured with the rotary
switch at the back) and type of unit will be displayed. Always present on the screen is an IP
address box — the top left corner of the screen. It is either the IP address assigned by the
DHCP server if such is present or a static IP address. To switch from DHCP to a static
address, please press the box, and this screen will appear — see Figure 1..

W ME TAPHASE

LIGHTING TECHNOLOGIES

Controller
v1.0

Figure 1.3. Greeting screen after powering up Core

There are two states that the core can be in. Locked and unlocked. To prevent unauthorized
changes to the settings/limits on the Core, the device needs to be “unlocked” with a PIN.
This PIN is configured during the initial setup of the CORE device. The core can be unlocked
by simply tapping on the red lock icon and inputting the correct PIN. You can reach out to
xxxxx@metaphase-tech.com for support in the case of a forgotten PIN.

Enter PIN
OO000ano

41516
71819
<] 0 JOK

Figure 1.4. Inputting PIN on Core
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10.2.86.188 E] E 10.2.86.188

Nehwork  Selings Unlocked Mebwork  Sefings Unlocked

oe 0000 @) Channel #2

MWode Currert 0.000V OFF
- ROOROO00
I

Channel

Cx#2 Vx-16 #13

Figure 1.5. Screen display when CX or VX is connected

If the DHCP box is selected, Core will seek an IP address assignment from the server. If
needed, the assigned in factory MAC address is on a sticker at the back of the Core. If DHCP
is disabled, one can enter its own IP address. In case DHCP is selected and server fails to
assign an IP address, the main screen will display ‘--.--.--.—" in the IP address field, on the
main page. Users can scan the QR code to access the web interface from a mobile device.

While using CX, there are two basic modes of operation — DC and Strobe modes. The screen
for DC is shown in Figure 1., whereas the one for Strobe is in Figure 1.. All settings are quite
self-explanatory. To toggle the channel output on and off, press the long button labeled
channel. One important thing to understand is that while the channel is on, this setting will
be stored in non-volatile memory. Even if CX is power cycled, the channelwill come back on.
This is intentional, in case of a power failure in the facility, the system will come back live
without any intervention.

By tapping the button Settings, we enter additional options for CX — see Figure 1.. There are
three screens to access. They allow us to check the firmware version, set the limits, and tap
to more options for the trigger. The latter includes switching between internal and external
triggers.
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a2:6a:54:27:¢c9:cc [m] DHCP
192 168 0O 5

oRAD

Scan o open in browser

Figure 1.6. Settings to set IP address or enable DHCP

10.2.86.188

Mebwork  Sefings Unlocked

Nlode Current

Dui cicle Period

Charinel

Figure 1.7. Screen displayed when CXis in Strobe mode

Settings Settings Settings Seftings

Settings

us 2us

Pulse Width Delay

20 us
Tlin PR Period

External

Puise Widh Delay

20us
Tlin Pl Period

External

0.020 A

DC Current MAX

0.100 A
Pt Current Lirnit

Trigger Source Trigger Source

2us
Tlax Pulse Wickh

Falling Falling

Trigger Polarity
Figure 1.8. Screenshot of Setting screens for CX

Trigger Polarity

When VX has been connected to the Core, this screen will be displayed - Figure 1.. It allows
settingvoltage inthe range between 0 and 10V for each channel separately. Toggling between
channels can be achieved with the use of the left and right arrows at the top of the screen.
16 boxes inthe bottom part of the screen are quick indicators of which channels are enabled.
Additional options can be found after pressing the Setting button, see - Figure 1.. It allows
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checking the firmware version, setting voltage limits for each channel, and assigning trigger
inputs to channel outputs; more on that in the chapter designhated to VX (see 1.3).

10.2.86.188

Hehwork  Selings Unlocked

Channel #2

0.000V OFF

rma 00004 Ehabus

EO0OR0O000
poooooog

Wx-16 #13

Figure 1.9. Screen shot of the main screen for VX

Settings Settings Settings

0000 0000 0000 0000

Trigger 4

YWarsion

0000 0000 0000 DOOO

Trigger 1 Tl Lewel 1

0000 0000 0000 D000

Trigger 2 MWlax Lewel 2

0000 0000 0000 0000

Trigger 3 MWlax Lewel 3
Figure 1.10. Screen shot of VX's Setting screens

1.1.2 Core - WEB interface

Every Core runs a web server, serving the Metaphase Vision control application. Point the
browser at the Core’s IP address and you get full control of every CX and VX module on that
Core's bus.

Metaphase Vision is designed to work on a laptop, a tablet or a phone. The layout adapts to
the screen. On a mobile device, the page tabs move to a bar along the bottom of the screen.

Accessing the Web Interface
Before you start, confirm that:

e The Coreis powered (24 V DC) and finished booting.
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e An Ethernet cable is connected and the orange and green LEDs beside the Core's
Ethernet port are lit.

e Your computer, tablet or phone is on the same network as the Core.

e AnIP address is displayed in the top-left box of the Core's touchscreen (see 1.1.1). If
itreads --.--.--.--, the Core did not receive a DHCP address — assign a static address
as described in 1.1.1 before continuing.

There are two ways in:
Option 1 — Type the IP address

Open any modern browser (Chrome, Edge, Safari or Firefox) and type the IP address shown
on the Core's touchscreen into the address bar, for example 10.2.86.188. No port number
and no https:// prefix are required.

Option 2 — Scan the QR code

Press the IP address box on the Core's touchscreen to open the network screen (Figure 1.6).
A QR code is displayed under the address field. Scan it with a phone or tablet camera and
open the link that appears.

System page

The Systems page is where you set up and manage your hardware. This is the first screen you
see when you open the app.

At the top, a summary header reports the number of Cores configured, the total number of
modules and how many Cores are currently connected, together with connection uptime.

Below it, each Core is shown as a card containing:

e The Core's name (click the pencilicon to rename it) and its address and port.

e Connection status and how long the link has been up.

e A 16-slot module grid representing bus addresses 1-16. Occupied slots show the
module type (VX-4, VX-16, CX or CX Plus), its address, and the name you have given
it. Empty slots are shown greyed out.

e A rescan control that re-runs the bus census, for use after you add, remove or re-
address a module.

Clicking a module in the grid jumps straight to that module's controls on the Channels page.
Module names entered here are stored on the Core itself, so they follow the hardware. The
same names appear on any other phone, tablet or PC that connects to that Core.

1C
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LE Yiston Exsiarm 08 System H! Channels A+ Monitor @ Core A8SF O Basic %
CORES MODULES _. STATUS UPTIME
[o=] @ =
1 4 All Connected 47s
S Core ABSF / | ® Connected 18.2.86.122 aa OB W
f BC:1F:64:FC:80:21
7 6/s ¥ 6/s A12 242TX | 230RX - 47s

9 ID1| Cx-1CH » 5 ID3| Cx-1CH ®
Cx (TXISO) Cx (ID 3)
ID4| Vx-4CH e ID5| Vx:-16CH »
6 b
Vx-4 (D 4) Vx-16 (ID 5)
8 9 uc] 11
12 13 14 15
+ Add Core

Figure 1.11. Core status and the 16-slot module bus grid.
Channels Page

The Channels page opens a grid showing every CX and VX module as a card, with a power
toggle and the essential live values on each. Click a card to expand that module into its full

control view.
[‘gsﬁ?:’:‘agsyix:sm“ 93 System 41 Channels Ar Monitor Core A88F O Basic o
4 AllOn ¥ All Off o &
3 of 4 devices active
+ Group
cx (D1 oc [onN c . cx (b3 DC | | OFF
Cx (TXISO) Cx (ID 3)
DC Current 120 mA DC Current 3010 mA
ﬂ O
Y 14 vx (DS e |
Vx-4 (ID 4) Vx-16 (ID 5)
]
Figure 1.12. Channels status page grid view.
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VX modules (VX-4 / VX-16)

The header shows the module name, its device ID, and how many channels are currently
active (e.g. 1 of 16 ch active), followed by the All On, All Off, Read All and Select buttons and
+ Group.

Output Level — the 0-10 V drive level, as a percentage, adjustable by slider or by typing a
value;

Output Limit (padlock icon) — the maximum level that channel is allowed to reach, shown
as a percentage and the equivalent voltage. This is a safety ceiling, not a drive level, and it
requires Admin access to change;

Trigger Input — assigns the channel to a trigger input (Off, T1-T4), which is how one trigger
is made to gate a group of channels as shown in Figure 1.11.

ﬁ “ﬂs‘\??_ﬁ‘_ﬁ?xismn 98 System 1! Channels Ar Monitor Core A88F QO Basic o5
< Back ID5 | 30f16chactive @ Synced8sago <> AllOn ¥ All Off £ Read All & Select
Vx-16 (ID5) 7

+ Group

CH1 ON O CH2 ON O

Output Level 0 % (0.0V) Qutput Level 0 % (0.0V)

Capped at 50% by this channel's output limit Capped at 50% by this channel’s output limit

Trigger Input Trigger Input

CH3 - @ CH4 or

Output Level 0 % (0.0V) Qutput Level 0 % (0.0V)

Capped at 50% by this channel's output limit. Capped at 50% by this channel’s output limit

Trigger Input Trigger Input

CH5 OFF CHé6 OFF

Figure 1.13. Expanded VX-16 module, one panel per output channel.
12

METAPHASE + 1-215-639-8699 - www.metaphase-tech.com

TECHNOLOGIES

ZetoController.UserGuide.REV.08.19.2026


http://www.metaphase-tech.com/

METAPHASE

TECHNOLOGIES

Zeto Controller Ty

CX modules (CX / CX Plus)

DC tab: DC Current in mA, with its Current Limit ceiling.

Strobe tab: Pulse Current with its Current Limit; Strobe Pulsewidth with its Pulsewidth Limit;
Trigger Delay; and Strobe Period with its Min Period.

Trigger Source (internal or external): Select sources T1 -T4.

The limit fields (current, pulsewidth, minimum period) are the guard rails that stop an
operator driving a light past its rating. They are marked with a padlock and require Admin
access; the day-to-day values above them do not. Remember that the strobe combinations
must respect the limits tabulated in 7.3, and that the channel ON state is stored in the CX's
non-volatile memory and will return after a power cycle.

Metaphase Vision g8 System il Channels 4 Monitor Core A8SF O Basic %
¢ Back ID1 | ON Q & Read All
Cx (TXISO) ~

DC Strobe
DC Current
Value 120 mA

Figure 1.14 Expanded CX module, DC and Strobe control tab.
Monitor page

The Monitor page exposes the binary protocol described in the METAPHASE ZETO -
Developer Integration Guide (see 5). It is the first place to look when something is not
responding as expected, anditis also a convenient bench tool when writing software against
the Core.

Communication Log
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Alive, decoded trace of every packet. Each row shows direction (TX/ RX/ SYS), the raw eight
bytes, the decoded command name, channel, device ID and data value, and the round-trip
time in milliseconds. Errors and timeouts are called out in the log. Export saves the log as a
CSVfile; Clear empties it.

Command Builder

Build a valid packet without memorizing the byte layout: choose the command from the
drop-down, enter Channel (0-15), Data and Device ID, check the Packet Preview, then press
Send Command.

Raw Hex
For sending an arbitrary eight-byte packet, e.g. 00 08 00 DC 01 00 00 01.
Protocol Reference

The command table, available inline for quick lookups for software development.

[\flgtgpr:a:se\i:ision 88 System 1! Channels A+ Monitor Core A88SF O Basic %
ED Vision Syster
[0 Protocol Reference > Communication Log
R +
1000 entries & Export W Clear
: 4 | Rx 00 08 OE DE 00 00 80 01 17:15:48.641
£ Command Builder ¥ OER - Output Enable Read - CH14 - ID O - Data1
Command 4 Tx B0 88 @E B2 B5 8@ 0O 00 17:15:48.641
OR - Qutput LevelRead - CH14 - ID5 - Data 0
0ES Output Enable Set (0xDC) v
4 | Rx 00 08 OE B2 00 0O OO 32 17:15:48.641
OR - Output LevelRead CH14  IDO  Data 50
Channel (0-15) Data Device ID
4 tx 0O 08 OF DE 05 00 00 00 17:15:48.641
0 0 5 OER - Output Enable Read - CH15 - ID5 - Data0
L rx 00 08 OF DE 0@ 00 60 01 17:15:48.641
Packet Preview OER - Output Enable Read - CH15 - IDO - Datal
115:48.64
00 08 B9 DC 05 80 00 80 FD [ 1x 00 08 OF B2 05 00 00 0O 17:15:48.641
OR * Output Level Read - CH15 D5 - DataD
SYNE KRR EH B R RESEDHE 0L L < B0 88 OF B2 00 60 BO 32 17:15:48.641
OR : Output Level Read - CH15 DO - Data50
<¢ Send Command
~ tx 0O 08 00 DE 00 06 60 0O 17:16:04.409
OER - Output Enable Read - CHO - IDO - Data0
s R H () sys == TIMEOUT -- 17:16:06.844
e
- RawHex No response to OER CHO (0 bytes received)
00 08 B0 DC 01 @A 0O 01 o~ [ T1x 00 08 00 DE 00 00 B0 0O 17:16:16.405
OER - OQutput Enable Read - CHO - IDO - Data 0
</ SendRaw ) svs -- TIMEOUT -- 17:16:18.411
No response to OER CHO (0 bytes received)
Figure 1.15 Monitor page — Command builder and live communication log.
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Access levels: Basic and Admin

Metaphase Vision has two access levels, shown and changed from the dropdown in the top
bar.

Basic is the default and covers all normal operation: turning channels on and off, setting VX
output levels, setting CX current, pulsewidth and period, assigning trigger inputs, creating
groups, renaming modules and channels, and reading everything back.

Admin additionally unlocks the settings that protect the hardware and the installation such
as VX output limits per channel; CX current limit, Pulsewidth limit/Min Period, and Data
Management (configuration backup and restore)

Anything that needs Admin is displayed with a padlock and will not accept changes until you
unlock.

How to unlock

Click the Basic dropdown, choose Admin, and enter the six-digit PIN. The dropdown turns
blue and reads Admin. The unlock applies to that browser session only — other devices, and
a later session on the same device, start at Basic again. To step back down, click the
dropdown and choose Basic.

Core A88F O Basic o—; W Enter Admin PlN
Access Level
Current: Basic slear 6-digit PIN
5.464
QO Basic Default v ’
© Admin p7-467
Figure 1.16. Selecting an access level. Figure 1.17. Entering the Admin PIN.

The PIN belongs to the Core, not to the browser. It is the same PIN that unlocks that Core's
touchscreen (see 1.1.1), and itis stored on the Core, so every device that connects uses the
same credential. A new unit ships with the default Admin PIN 000000; set your own during
commissioning.

To set or change the PIN

1. Elevate to Admin.

1t
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2. Click the chip again and choose Manage PINs.
3. Press Set Custom PIN (or Change if one is already set).
4. Enterthe new six-digit PIN, enter it a second time to confirm, and press Save PIN.

The new PIN is written to the connected Core(s); a confirmation message reports the result,
and warns you if any Core could not be reached. The trash icon beside Change removes the
custom PIN and returns the Core to the default 000000.

I\:Igt?!:’ta:sixision 88 System 1! Channels Ar Monitor Connected © Admin -~
Access Level
4 AlOn ¥ AllOff Current: Admin &
of 2 devices active
() Basic Default
+ Group
© Admin v
Cx D2 DC OFF Vx D 6
Cx (lD 2) A'I £ Manage PINs
DC Current 500 mA
o—) -

Figure 1.18. Managing PINs from the Metaphase Vision Web App

Forgotten PIN

There is no universal override code. Contact sales@metaphase-tech.com if you need
assistance.

1.2 Universal Light Controllers - CX and CX Plus

CX controllers are precise Current Controlled LED drivers. They can operate in DC or Strobe
mode, both with the use of internal or external trigger. Functionality-wise, CX and CX Plus
are identical. The difference is in maximum rating (for detailed spec, see 7.3):

e CX
o DC Current: 4A max
o Strobe current: 40A max
o Max output power: 60W
e CXPlus

1€

METAPHASE + 1-215-639-8699 - www.metaphase-tech.com

TECHNOLOGIES

ZetoController.UserGuide.REV.08.19.2026


http://www.metaphase-tech.com/

METAPHASE

TECHNOLOGIES

Zeto Controller Ty

o DC Current: 10A max
o Strobe current: 40A max
o Maxoutput power: 150W

3D models of CX/CX Plus, with labeled connections, are presented in Figure 1.. On the top
of the CX, there is a USB-C connector; this is a service port. It is used for software updates
and service functions. It cannot be used for controlling the unit. For that function, you have
to be connected to the USB-C port on the Core unit — see also 5. On the bottom of the unit,
there are screw terminals for DC Power connection. Two of those are labeled +24V, and
another two are Grounds (GND). It is important to use an appropriate power supply that is
able to deliver sufficient power. See the power supply guide here 3.

The front plate of the CX controller is shown in Figure 1.. On the front of the controllers, there
are two connectors; the top oneis a Trigger input. This one is used when an optional external
trigger is used. This input has to be enabled, either in the GUI with the use of a touch screen
display, through the WEB interface, or by sending appropriate instructions via Ethernet or
USB to the controller. It is also important to understand that this trigger input is not required
forthe controllers’ operation. The controller can generate an internal trigger signal where the
pulse duration and frequency can be set. The bottom input on the front of the controller is
an LED output, and this is where the light should be connected. Attention has to be paid to
the polarity; connecting a device with reverse polarity can damage the connected light. A
particular light may require more than one channel; in this situation, the customer needs to
procure additional CX (or a plurality of them). All CXs can be controlled by one Core unit; it
is also possible to mix CX and CX Puls units on the same bus (connected to the same Core
unit). It is also important to understand that the controller will recognize faulty conditions,
such as: no load, short, excessive power consumption (above the design values of the
controller); however, this is the user’s responsibility not to overcurrent the light connected
to the controller. Setting the current above the design values allowed by a particular light can
damage the light. Metaphase-designed lights compatible with external controllers will
always have a sticker stating the maximal allowable current both in DC and Strobe operation.
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USB Type-C
Firmware updates only

LED
indicators

Trigger
input

DC Power

LED Output 24V and GND
LED+ and LED-

Bus connector —
Connection to other units

Figure 1.19. 3D model of CX family controllers

Figure 1.20. Front plate of the CX controller

On the top of the front plate, there is a column of indicator LEDs. The one on the bottom is
labeled PWR and it indicates that 24V DC was supplied to the controller. Two other LEDs,
labeled S1 and S2, are status indicators. S1 is a heartbeat indicator; in normal operation, it
is pulsating all the time - this shows firmware running correctly. S2 is also pulsating,
however, only when the unitis idling (output is off). In a situation when outputis enabled, S2
will stay constantly on in DC mode and will pulsate quickly in Strobe mode. If either or both
Sindicators are constantly off, it means that the unitis malfunctioning. Try power cycling the
unit; if the problem persists, contact Metaphase for assistance.
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1.2.1 CX startup process

Startup process is an important step in CX operation. Light should be connected to CX
always with the power being disconnected from CX. After that, when power is turned on, CX
will perform a load testing procedure. If everything is correct, it will be ready to use. If you
power CX without light connected, it will return an error message — no load (see next
paragraph). It will stay in this mode untilitis power cycled. It means you need to connect the
light and power cycle the unit for it to recognize the load correctly. If you plan for changing
the type of light connected to the unit, this process needs to be repeated. Power down the
unit, replace the light, and power it up again. Do not attempt to swap the light during CX being
powered.

1.2.2 Errors in CX operation

As mentioned before CX will report a variety of errors. This can be viewed in three ways:

e Onthe Monitor page of the WEB interface — see Error! Reference source not found.

e Ontouch screendisplay; if error occurs CX label between toggle arrows becomes
yellow, when press it will display error type.

e You can also read error messages by sending appropriate binary command to the
Core, for more see paragraph 5.

1.2.3 Connecting external trigger source

Trigger input in both CX models is optically isolated. It can support both PNP or NPN drives,
moreover it is possible in setting to change trigger polarity if the reversed operation is
desired. Since CX’s trigger input is optically isolated, there may be a need to supply external
voltage to the input if the trigger source is not a able to provide one itself. Please carefully
study diagram in Figure 1.4 to understand available options for connectivity.

1<
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Triggeri ng OptiOﬂS 3Vto 24V Trigger Input Circuit

customer-supplied voltage Trigin + i

; : activate
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camera or PLC ground circuit(;
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Customer Camera or PLC o curent HensiHOr
5 Trig in -
. . ~ B =
device with NPN output 2 Ca
NPN outputs ideally pull down to Valts \‘-.‘
OV. But in reality, they may only e 3V-24V
An NPN (or N-channel FET) has the go down to .8V. f
characteristic of "pulling down" or . L time
“sinking" current to ground. Often, these outputs can only sink a . . i 3
few millamps. Further, they may Thel falll!’g-?d:ge tﬂr}gger s'sgnai would
"leak" somewhat, even in the OFF typically be "high" in the idle state and go
state, causing inadvertant activation. low" to activate
The CX requires the PNP source or NPN sink
= to be capable of at least 7mA. Additional
buffering may be required for certain camera
PNP Triggering PNP outputs pull up to the of PLC outputs.
supply voltage (i.e. typically
Customer Camera or PLC 3.3V, 5.0V, 12V, or 24V). The rising-edge trigger signal would
device with PNP output typically be "low" in the idle state and go
+V Often, these outputs can only source "high" to activate
a few millamps. Further, they may Volts
A PNP (or P-channel FET) has the "leak" somewhat, even in the OFF 3v-24v
characteristic of "sourcing” state, causing inadvertant activation. %
current from a supply. et ? time Trigger Input Circuit
b rei
o “n o—flrigint activate
: subsequent

circuits

Note: With the opto-isolation as shown, it is
best NOT to tie the camera and CX grounds
together so that ground currents are eliminated.
Ground currents are often the result of
differences in the grounds of two circuits where 0V or GND O—
one has its ground “lifted” by a voltage drop
over long wire runs.

Opto-isolated
transistor
Trigin -

customer-supplied GND, tied
to camera or PLC ground

Figure 1.4. Diagram explaining options of connecting external trigger signal to CX

1.3 Digital Programmable Dimmers - VX-4 and VX-16

VX controllers are programable digital multichannel dimmers with software-programmable
trigger inputs. VX-4 has four individually programmable 0-10V outputs and one trigger input.
VX-16 has sixteen 0-10V outputs and 4 trigger inputs. Trigger inputs can be assigned to any
output channels; this can be achieved with the use of a touchscreen display on the Core,
WEB interface, or writing software. One trigger input can control from 1 to 16 channels; this
enables toggling a particular number of channels simultaneously. This conceptis shown on
the diagram Figure 1.6.

In Figure 1.5, we can see 3D models of VX controllers with available connections. On the top
of the controllers close to the front, there is a USB-C port. Similarly to CX, this port is for
service and firmware updates only. Communication can only be achieved by connecting to
the Ethernet or USB-C port located on the Core. Behind the Ethernet port, there are channel
outputs from no. 1 to 8. Each channel has a pair of connections: V+ (0-10V) and GND. All

2C
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GNDs are connected internally together and are common ground. On the bottom of the unit,
there are channels 9-16, accordingly. All connectors are spring-loaded terminals. At the very
far end on the bottom, there is a DC 24V supply input. To distinguish it additionally from
outputs, it is equipped with screw terminals. There is a pair of 24V inputs and two GND
(grounds) inputs.

1-4 Channel outputs L8 ch |
(+V and GND) -8 Channel outputs

1 (+V and GND)

/

USB Type-C,
Firmware updates only

LED indicators

Trigger inputs (1-4)
Trgand Gnd

N

9-16 Channel outputs Bus connector —
EEVP:::‘:SND (+V and GND) Connection to other units

Figure 1.5. 3D models of VX-4 and VX-16 controllers, connectivity
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Gate signal for Group A

Gate signal for Group B

Figure 1.6. Diagram showing how VX can control different group of light simultaneously

In Figure 1.7 there are shown VX’s face plates. Starting from the top, there are two LEDs
labeled PWR and DIA. The first one is indicating 24V DC power connected to the device, and
the second one is a heartbeat indicator. The latter one should pulsate all the time, indicating
proper operation of the firmware running on the unit. In case of this indicator going
permanently off, try power cycling the unit. If that does not help, this can indicate
malfunctioning of the unit, and you should contact Metaphase for assistance.

Next to the two indicator LEDs, there are two columns of channel indicator LEDs. These are
showing if the particular channel is being enabled. And finally, at the bottom of the face

plate, there are Trigger channel inputs.

S *

s

TWNELARPHAASE

A

G

’ \

Figure 1.7. Face plates of VX controllers
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2 Selecting unit’s address

As mentioned before, the Core can support up to 16 units connected to it. It is up to user to
manually select unique address 1-16 on each unit. At the back of both CXs and VX there is a
rotary switch — see Figure 2.. Please use the screwdriver and rotate the switch to a desired
number. There cannot be two devices having the same address selected on one bus; there
is no requirement though that numbers have to be consecutive or units need to be
connected on the bus in a particular order.

Figure 2.2. Rotary switch at the back of the unit - setting unique address number

3 Selecting correct power supply

Power ratings of each Zeto unit are provided in section 7. Some more considerations are
needed though for selecting power supply based on loads connected to CX modules. It is
not always required to select power supply based on max rating of CX and CX Plus -60W and
150W, respectively. If the light to be used with CX will consume for example 10W max, power
supply used can be lower wattage one. Please use a rule of thumb to always have at least
+15% overhead when choosing power supply. When buying light from us, you will be
provided with the max power consumption value of this particular light. In any cases of any
problems or doubts when calculating power budget and selecting appropriate power supply
please contact Metaphase and you will be supported.

4 Mounting units on a DIN rail

DIN rail 35mm wide and 15mm deep must be used (NS 35/15)! DIN rail of 7.5mm depth is
NOT compatible.
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5 Programming guide

We refer you to the separate document titled: METAPHASE ZETO - Developer Integration
Guide.

6 Firmware/Software upgrades

To be added in next revision of this document.
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7 Specification

7.1 Core
Supply Voltage 24V +/- 10%
Connects up to 16 mixed modules
Module CXx / VX-xx
Supply Voltage 24V £10%
Cooling Passive

USB C (Emulating COM port) or

Connectivity Ethernet

L BUS interface to communicate with
Communication

CX-x / VX-xx
GUI Touchscreen Display
ROHS Compliance Yes
2t
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7.2 VX-4 and VX-16

Supply Voltage 24V +/- 10%
Channels (LED out) 4 or 16 Channel
Supply Voltage 24V £10%

Trigger Input 1 or 4 - Optically isolated inputs,

Configurable
Outputs 0-10V
Max Current Sink 50mA per channel
Cooling Passive

o BUS interface to communicate with
Communication

Core
ROHS Compliance Yes
2€
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7.3 CX and CX Plus

General spec

Channels (LED out) 1 Channel
Supply Voltage 24V £10%
Trigger Input
- Protection Optically isolated (3.75kV), reverse and
overvoltage protected up to 60V
- Voltage 2 to 30V with internal current limit and
miswire protection
- Current 3mA max internally limited
- Rate 50kHz max
- Pulsewidth Tus min
- Edge/Polarity Rising or Falling Edge
Operating Modes Strobe (Pulse), DC (CC, Constant Current)
ROHS Compliance Yes
Expected Lifetime 75,000 hours
Mounting Vertical, DIN Rail
Operating Ambient Temp 40C
Operating Humidity 0% to 90% RH non-condensing
27
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Strobe Mode Output
‘Parameter  Value(description)
Voltage 0.5to 55V (can effectively achieve Vf LED
up to 24V)
Current 10mA to 40A
Pulse width Tps to 60ms
Frequency 0 to 50kHz (infinite to 20us period).
Trigger modes Internal or External

Trigger Delay (delay between trigger event 6us (typical) to 60ms
and start of output pulse)
Combined Current, Pulsewidth, and Period | Strobe limits:

Limitations pw <=0.03/i
T>=75*pw*i*(pw*(i-10)+0.0048) (max FET
power)

T>=pw + 15us (re-trigger delay or min off time)

T >=20us (max trigger frequency)

Pout <= 30W

where: pw = pulsewidth in seconds; i = pulse
currentin Amps; T = pulse (or trigger) period in
seconds; f = pulse (or trigger) frequency in Hz

 fo

!
i
|
Trigger in X
!
!
1

LED out

tro— Trigger delay > 6us

trro— Re-trigger delay > 15us

tpw— Pulse width Tms - 60ms

tep— Pulse period (Frequency) > 20ms (<50kHz)*

*20ms is possible with internal trigger, with external trigger the minimum Period = Tms + 15ms + 6ms =22ms
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DC Current Mode Output
Current 10mAto 4A (CX) or 10A (CX Plus)
Voltage 0.5V to 55V
Continuous Power 60W (CX) or 150 W (CX Plus)
2¢
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8 Mechanical drawings

8.1 Core

f'YPE-C CONNECTOR ¢ G/ —TYPE-A CONNECTOR Revisons
1 v [ oacrion | owe o
¢ # % N
1972 &2455‘3 [
[50.10] : 4.593
0917 L [nses]
1804 [23.30]
o [45.83] TOP|[VIEW
T
|_—DIsPLAY [ 4.498
/ . [114.25]
1.969 CONNECTOR
[50.00] =
4270 l
o 3937 G S
[108.4¢] E @ [100.00] -
1.969
[50.00]
o] LEFTVIEW
0.169 ‘ CONNECTOR REAR VIEW
[4_30] FRONT VIEW
CONNECTOR BOTIOM VIEW CONNECTOR
e ies, Inc. 200 Rif Circle, Unit 7, Bristol, PA. 19007 215-639-8699 Fax 215-639-0977 | M’ METAPHASE
s | IGHTING TECHNOLOGIES
. TOLERANCE/FINISH ERE
QUANTITY: UNLESS CTHERYISE SPECTTED NETAPHASE TECHNOL OGS I o 13y CONTROLLER
MATERIAL: X oo FOSTN  I{ELUosE CONFISENTIAL £ PROPRETARY = -
e | BB R 2005 avaesar RERARS I AN OR SED FOR
I EINISH: ANY PURPOSE CONTRARY TOITS INTENDED _ 517¢ ORAVTHG HBER REV
) : CONSENT OF METAPRASE TEChoLooEs, . B CORE CONTROLLER A
Approval Signature Date TREATMENT: N/A T SCALE 1125 SHEET 1 OF 1

3C

_,_METAPHASE + 1-215-639-8699 - www.metaphase-tech.com

HTIMG TECHNOLOGIES

ZetoController.UserGuide.REV.08.19.2026


http://www.metaphase-tech.com/

Zeto Controller

8.2 VX-4

e reviions
[23.38] L. ~TYPEC CONNECTOR Rev. | DESCRPTON | OATE | apPROvED
i n A | s | s | =
¢ g
0.275
[6.99] q 0.350
0785
[15.95) TOP VIEW [2-07(9);] (850
o CONNECTOR q
o % ROTARY SWITCH
E===—=1
0.984 ! /_
P [25.00] CONNECTOR
[4.29]
=] 4.608 pabs
[117.05]
G - G @
i G ﬁ
! 1.604 i |
connector—/ | ‘ [40.73]
1
eeee LEFT VIEW
REAR VIEW
1153
[29.29]
FRONT VIEW
BOTTOM VIEW
Metaphase Technologies, Inc. 200 Rittenhouse Circle, Unit 7, Bristol, PA. 19007 215-639-8699 Fax 215-633-0977 ‘ M METAPHASE
| IGHTING TECHNOLOGES
TOLERANCE/FINISH e
MATERIAL X[ o0 [ 00| Rkaam] | HRGLUSES CONFIOETAL & PROPRETARY  oesmor
e | 65| 445 s mvarsar: MORMATOVICEUny T B2 Dclo5eo
I (TR TSRS o g o
‘Approval Signature Date TREATMENT:  N/A CONSENTOF METAPHASE TECHNOLOGIES, MG B SCALE 1125 SHEET 1 omA
8.3 VX-16
0920g reviions
338 vEC connecioR "= | oescarion | o [ arreove
! N
G
0.275
[6.99] 0.350
I ¢ [8.50]
_ 3
- ) ROTARY SWITCH
_ i /
984 ' CONNECTOR
5.00]
&‘26% 4.608 sof
: 117.05
R e——1—=q
= e =
e 3.936 i
SPEsdTe | @ 98] !
e | 1154
connecror— | | ¥ [29.30]
153 LEFT VIEW REAR VIEW
[29.29] CONNECTOR
FRONT VIEW

o
BOTIOM VIEW
Metaphase Technologies, Inc. 200 Rittenhouse Circle, Unit 7, Bristol, PA. 19007 215-639-8699 Fax 215-639-0977 ‘
UANTITY UNLESS GTLERAISE SPECIFIED
INCHES VRIS
MATERIAL: XX o o0 fasaum |
7o | E58 | A0 wos |mesere
T

Approval Signature Date JTREATMENT:  N/A

JAMETAPHASE

GHTIMNG TECHNOLOGIES

‘THIS DOCUMENT IS THE PROPERTY OF

METAPHASE TECHNOLOGIES, INC. WHOMMaY
UBJECT TO RETURN UPON DEMAND.

FFNCLUGES CONFIERTIAL § ARORRIETARY

W METAPHASE

L=l IGHTING TECHNOLOGIES
Toie
CONTROLLER

INFORMATION WHICH WAV NOT SE DISCLOSED
TO ANY THIRT

ANY PURPOSE CONTRARY TO.TS INTENDED

USE, WITHOUT THE EXPRESSED PRIOR WRITTEN
CONSENT OF METAPHASE TECHNOLOGIES, INC.

USED oW

stz CRATING NDE, e
B VX-16 CONTROLLER | A

SCALE 1:125 SHEET 10F 1

31

+ 1-215-639-8699 - www.metaphase-tech.com

ZetoController.UserGuide.REV.08.19.2026


http://www.metaphase-tech.com/

ontroller

0504 4361

:;E';_*/
2 .
[22.95] [1107¢]

[31.55]

REVISIONS

DESCRIPTION DATE | APPROVED

INTIALRELEASE | 9/11/2025 LEs

NOTCH ADDED | 1/22/2026 LES
&'2;07} CONNECTOR
485 —] [-TYP- ‘?0-033 ROTARY SWITCH
0182 1.59
[4.62] [12.33] G
TYP. - %
0338 ‘
Bss] T | | CONNECTOR
- 2439
1 [61.9¢] s BN Nyove

| —CONNECTOR !
0
TEe | [0.00] [oooe]
1972
CONNECTOR [50.10] REAR VIEW
FRONT VIEW

0.080 L
0487 [g03] [ 0083

J 201 0031 NOTCH IS OFFSET

[12.34]
} 0 BO FROM POCKET CENTER
( @E
G— ® G CENTER OF POCKET
Metaphase Technologies, Inc. 200 Rittenhouse Circle, Unit 7, Bristol, PA. 19007 215-639-8699 Fax 215-633-0977 ‘ M METAPHASE
* 0.347 1243 _— | IGHTING TECHNOLOGIES
DETAIL A ~[8' 80) ™ s 8] QUANTITY UNLESS OHERWISE SPECIFIED T ot v CONTROLLER
SCALE 2:1.25 B WATERIAL RO RS |
- INFORMATION WHICH MAY NOT B2 DISCLOSED
EINISH ERY PURROGE CONTRARY 10,75 ITENDED
o USE, WITHOUT THE EXPRESSED PRI WRITTEN [ ONTROL B
e S ‘ S | TREATERT WA TR B CXCONTROLLER | B
ME—DQ\PHASE + 1-215-639-8699 - www.metaphase-tech.com

GHTIMNG TECHNOLOGIES

ZetoController.UserGuide.REV.08.19.2026


http://www.metaphase-tech.com/

Zeto Cont

roll

8.5 CXPlus

i ¢ TYPE-C CONNECTOR REVEONS
CE ‘ ﬁEEBE_U t"j U_H HH‘HH ] REV. DESCRIPTION DATE APPROVED
O 254 ‘ E 4643 A INITIAL RELEASE | 9/11/2025 LES
[6.45} el = [1 ]7-94] B NOTCH ADDED | 1/22/2026 LES
Fs'zng CONNECTOR—————
: 0516
0.350
0485 —=l |- 1YP. ©0.063 [23.26] ¥l ROTARY SWITC G [8.69]
0.182 11533 [1.59] TOP VIEW . ¢ —~ 8.89
[4.62) —— [20.09] : !
TYP. — Y i
0.338 Q 1 AN
e | CONNECTOR 4.498
sg] ¥ T 5 430 [114.25] 2.0¢7
: 52.50
[ (61.94) 250} | o=
1.197 E 0904 4361 3937 lc
: ' ¢ G- —=¢q
[332] A [2295] 11074 [10000] f ] _E
~ 1.242 2,067
0.374 3155 5250 =
[9.50] * : ] (52.50] 4134
| CONNECTOR [105.00] *
L | |
000 - o
111 - [0.00] LEFT VIEW
CONNECTOR [50.10] REAR VIEW
FRONT VIEW
0.080
0487 [g03] 7| [ 0083
[12.3¢] A TT[201] 0.031 NOTCH IS OFFSET
A [0.80] FROM POCKET CENTER
(@7% 1 l BOTIOM VIEW
G ST I G CENTER OF POCKET
) Metaphase Technologies, Inc. 200 Rittenhouse Circle, Unit 7, Bristol, PA. 19007 215-639-8699 Fax 215-639-0977 | “ METAP HASE
} e | |GHTING TECHNOLOGIES
TOLERANCE/FINISH Tme
DETAIL A QuanTTY e s L L CONTROLLER
SCALE 2:1.25 MATERIAL: PO - T Lol T T LT —
e W R e e
R o oS CONTNARY To TS MIENDED, e s e =4
g CX-Plus CONTROLLER
ApPI'DVEI Signalure Date TREATMENT. N/A CONSENT OF METAPHASE TECHNOLOGIES, INC. B SCALE 1125 SHEET10F 1 B

ALY

ME TAPHASE

GHTING TECHNOLOGIES

+ 1-215-639-8699 - www.metaphase-tech.com

ZetoController.UserGuide.REV.08.19.2026



http://www.metaphase-tech.com/

——LIGHTING

For over three decades, Metaphase Technologies has been striving

“To bring innovation and inspiration to the global automated vision
inspection industry, that improves the health,
safety and security of our communities.”

We're proud of our demonstrated expertise in engineering
flexible lighting solutions
that have facilitated integration
into thousands of vision systems designs.

Throughout the world, Metaphase clients enjoy the enhanced

Made in the USA for over 30 years, our versatile designs
automation and image capture benefits of our patent-pending

i | dated toi ate the latest advance
breakthroughs in uniform diffuse high brightness and ultra S S i ki

brightnes s LED illumination. in LEDs, thermal management, optics, and electronic

: : s : technologies to meet the challenging needs of tod lobal
First to implement built-in constant current drivers across A S SRR e B oy s ghoba

multiple product lines, Metaphase continues to synergize automation and scientific marketplace.
cutting-edge LED lighting & control technologies that streamline  Contact us to see how Metaphase can help with your
innovation and increase return on investment. cutting-edge lighting needs.
ME‘I‘APH ASE 200 Rittenhouse Circle, West Unit 7, Bristol, PA 19007 USA
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