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Disclaimer
The contents of this document are subject to revision without notice. ULTISCAD LLC shall have no liability for any

error or damages of any kind resulting from the use of this document.

The English version of this document is the original language and always takes precedence if there is any
discrepancy with a translation of the document.

All trademarks are the properties of their respective owners.

MFI-3 user’s manual 02162026 EN



Contents

3 111 o T 1 ot o T T 4
11 Unpacking And MOUNtING ..iccuieeimmeimmsimmsimmsimesmmemmemmesmmesnessnessnsssnessnsssasssnsssnsssnsssnsssnsssns 4
1.2 MOoUNtING TOOIS .uiuieuiureirsrainsrarararaira s ras s s narasassasasnarasnsnasssrasasnasasnnnnss 4
13 Safety Precautions .. ...cuiciririieireiririmeimeimemarasnnssssrsssss s snssassnssassessassassasnassassnssans 4
2  Features & advantages ....iccvreuressressassnssmassnssnassassnsssassnssnassnssnnssnssnsssnssnsssnssnssnnssnssnnsnnssnnss 5
3  Inputs, DIP settings and wiring INStrUCtiONS ........ccrrmmmmemmmsininmmrmmmmesssss s 5
3.1 DIP settings and indication options. .......c.ciccuiiiiiiiinniir i 6
4 Few typical applications.......cccoommmmmmmmmmm s 9
4.1 (07 Y= 1 War T ¢ ol T3 o T T [Tor= o ] 1 T 9
4.2 Breaker status indication.........ccoiciimiiiimiisii i 9
4.3 Lockout relay status indication. .....c.curcireremmmmmmmmmmmmmme s 10
LTI~ » 1= oL | 1o 1 oo 13 12
6 Product support and mMainteNaNCe ....ccicrrurereirermarereirermsrssrs s sassasnnsnnnnns 13

MFI-3 user’s manual 02162026 EN



1 INTRODUCTION

This document gives guidelines for mounting, connecting and commissioning Ultiscad’s MFI-3 indicator / pilot
light. MFI-3 is designed as a solution to numerous needs in control panel indication and operator interface. It is
a single-model product, with several user adjustable settings via DIP switches, to meet different application
requirements. It reduces the quantity of indicators required on a control panel and facilitates noticing abnormal
equipment conditions because operators have fewer indicators to observe and anomalies are signaled with
alternating or flashing lights (depending on user selected settings), drawing attention while giving precise and
reliable visual notification.

1.1 UNPACKING AND MOUNTING

The MFI-3 indicators are delivered in a cardboard box. To protect the indicator, it is important to store it in the

box until mounting.

MFI-3 is designed for through-hole mounting on control panel doors with the lens facing outside for operator

viewing. 15mm -16mm hole diameter is required on the panel of thickness no more than 5mm.

It is recommended that the DIP switch settings be completed before mounting for convenience, as

adjustments may not be easy after mounting especially when mounted in tight space between other devices.

1.2 MOUNTING TOOLS

- Screwdriver set
- Wire stripper
- Multimeter

- Crimp terminals (if needed)

1.3 SAFETY PRECAUTIONS

- Get gloves and glasses to avoid any mishap to your body or eyes.
- Verify the voltage ratings of your system and check compatibility with the indicator.
- Turn off the power source during installation. Avoid dealing with live panels.

- Clamp all the wires.
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p FEATURES & ADVANTAGES

a. 5light colors (red, green, blue, amber, and white) and multiple functions for several applications are
selectable via DIP switch.

b. Reduces inventory and ordering errors as a single-model product.

c. Suitable for narrow panel designs requiring lower congestion and space saving, one unit of MFI can
replace three units of 2-wire indicators, reduce energy consumption and carbon footprint, while removing
the need for push-to-test features in indicators. When separate 2-wire indicators are used, some of them
will be off at certain times making critical operations to require push-to-test feature in indicators to verify
that bulbs in off state are not burnt-out.

d. The 3 inputs of MFI are isolated (up to 2000V) and non-polarized, accepting a wide range of 48V to 125V
AC and DC voltage. This allows for supplying different voltage types (AC or DC) of different levels (48V-
125V) across them at the same time (The Superposition Theorem), should an application require that.
The inputs can be wired to different circuits that are on separate fuse lines from same source. Each input
is internally fused and protected from transients and spikes by metal oxide varistors (MOVs).

e. MFlis easy to install and configure, not requiring software or special skills. Typical upgrade only involves
moving wires from three units of 2-wire indicators, setting required function in DIP switch, changing wire
tags and replacing nameplates.

f.  MFI's replaceable bulb has a lifespan of about 50,000 hours (5 years). Lighting is by combined effect of
single diffused RGB LED bulb and outer dome lens (by LEDIL) for 340 degrees omnidirectional light,
giving good visibility while reducing glare. MFI is built with high quality materials, designed to far outlive its

bulb, and is sold with a limited 5 year warranty.

3 INPUTS, DIP SETTINGS AND WIRING INSTRUCTIONS (SEE FIGURE 1)

INPUT  INPUT

|

INDICATOR 12 POLE DIP
SWITCH

Figure 1: MFI-3 layout
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MFI-3 is designed for input voltages of 48V — 125V DC or AC. The three inputs are as follows:

Input 1: Terminals 1 and 2.
Input 2: Terminals 3 and 4.
Input 3: Terminals 5 and 6.

All the 3 inputs are non-polar and isolated from each other (up to 2000V) and can be supplied with different
voltages within the range 48V-125V at the same time (based on the superposition theorem) if an application
requires it. For example, 48VDC can be connected to input 3, while 120VAC is connected to input 1. Each input

is internally protected with fuse and metal oxide varistor.

For wiring, wire size AWG 22-14 CU is recommended with 1 or 2 wires per terminal.

In explanations given in this manual, “logic state 1” or “high” or “powered” at any of the inputs means that a
voltage of 48V-125V AC or DC is present at that input.

A 12-pole Dual In-line Package (DIP) switch is mounted on the side of MFI-3, accessible by removing the cover
during configuration. The poles are numbered 1 to 12, and each one is off when in the pushed down and on

when it is pushed up.

3.1 DIP SETTINGS AND INDICATION OPTIONS.

MFI-3 uses one replaceable RGB LED bulb to indicate six light colors including red, blue, green, amber,
white and purple. Purple light will not be covered in this manual because it is not an industry standard

color for signaling and notification.

Lighting is by combined effect of the LED bulb and outer dome lens (by LEDIL) for 340 degrees
omnidirectional light, giving good visibility while reducing glare.

The color of light indicated depends on the DIP settings and the input terminal(s) that are high or low at

any time.

Table 1 in page 8 shows the relationship between the inputs, DIP settings and indicated color.

THE DEFAULT SETTING.
Except for special requirement during ordering, MFI-3 is shipped with all DIP switch poles turned off as

default setting. In this setting, MFI will respond to inputs states as follows:

a) Only input 1 powered: Green light is on. (Explained in C and D of table 1)
b) Only input 2 powered: Indicator light is off. (Explained in A and B of table 1)
c) Only input 3 powered: Red light is on. (Explained in F of table 1)
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d) Inputs 1 and 2 powered: Green light for one second, every second. (Explained in B, C and G-iv, G-v
of table 1)

e) Inputs 2 and 3 powered: Red light for one second, every second. (Explained in B, C and G-iii, G-iv of
table 1)

f) Inputs 1 and 3 powered: Amber light is on. (Explained in C and G-I, G-ii of table 1)

g) All 3 Inputs powered: Amber light for one second, every second. (Explained in table 1)

TYPICAL APPLICATION OF MFI-3 IN DEFAULT SETTING (SEE FIGURE 2).

One unit of MFI-3 can be used for breaker status indication to signal OPEN status, CLOSED status and
TRIPPED status with wiring shown in figure 2. Input 1 is wired through the 52b contact and is powered
when the breaker is open. Input 3 is wired through 52a (most times in series with the trip coil) and is
powered when the breaker is closed. Input 2 is wired to the NAC contacts of the close switch such that
it receives power if the breaker opens by other means outside being opened from the close switch. The

status notification will be as follows:

BREAKER
. - GREEN — OPEN Y
OPEN Green I|ght \/) RED -—---—m- CLOSED e
CLOSED: Red light. GREEN/SEC ——— TRIPPED
TRIPPED: Green light for 1 second, every second. TYPICAL NAMEPLATE

More breaker status indication settings are available in application notes and guides covering usage for

maintenance mode indication.

Lo
= NAC
Lo |
—CI; C
CONTROL
POWER
TOTRIP GIRCUIT
hd
TO CLOSE CIRCUIT To%

@ TRIP COIL

Figure 2: Typical wiring
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TABLE 1

S/N | DIP SWITCH DESCRIPTION OF REMARK AND NOTES
POLE FUNCTION

A 1,2,3 Used to setup light color | All turned off = light is off.
indicated when only Only 1 switched on = Red.
input 2 is powered. Only 2 switched on = Green.

Only 3 switched on = Blue.
1 & 2 switched on = Amber.
1, 2 & 3 switched on = White.

B 8 Enables / disables If 8 is off, steady power applied at input 2 is seen
pulsing (momentary by MFI's input monitoring circuit as pulsed or
disabling) of input 2. applied for 1 sec and removed for 1 sec.

See G-iii & G-iv If 8 is on, steady power applied at input 2 is seen
(relationship between steady as it is.
the 3 inputs) below.

C 4,5,6 Used to setup light color | All turned off = green light if 7 is switched off. If 7 is
indicated when only on, then light is off.
input 1 is powered. The settings listed below are valid if 7 is switched

on.
All turned off = light is off.
Only 4 switched on = Red.
Only 5 switched on = Green.
Only 6 switched on = Blue.
4 & 5 switched on = Amber.
4, 5 & 6 switched on = White.
D 7 See C above and G-i, G-ii (relationship between the 3 inputs) below
10, 11,12 Used to setup light color | All turned off = light is off.
indicated when inputs 1 | Only 10 switched on = Red.
and 2 are powered. See | Only 11 switched on = Green.
G-v below. Only 12 switched on = Blue.
10 & 11 switched on = Amber.
10, 11 & 12 switched on = White.

F 9 Adds more light color By default, if only input 3 is powered, red light is
options to only when indicated. By switching on 9, input 3 borrows
input 3 is powered. settings from E above and indicates as follows:

9 & 10 (or only 9) switched on = Red.
9 & 11 switched on = Amber.
9,10, 11 & 12 or (9, 11 & 12) switched on = White.
For example, if 9, 10, 11 & 12 are switched on, a
white light will be indicated when inputs 1 and 2 are
powered as well as when only input 3 is powered.
If 9 & 11 are switched on, a green light will be
indicated when inputs 1 and 2 are powered and an
Amber light when only input 3 is powered.
G
RELATIONSHIP BETWEEN THE 3 INPUTS

When more than one MFI input is powered simultaneously, light color indicated depends on

priorities and logic determined by MFI’s input monitoring circuit as follows:

i) Inputs 1 takes priority over input 3 when both inputs are powered (except for ii
below). The light color set up for input 1 will be indicated and overrides the set up
for input 3. If no color is setup for input 1 (DIP poles 4, 5, 6 are turned off), the
indicator will be off until input 1 power is removed.
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ii)

Priority of input 1 over input 3 is based on state (on / off) of DIP switch pole 7. If 7
is switched on, input 1's priority over input 3 is enforced. If 7 is switched off, input 1
no longer has priority over input 3 and both inputs will produce their respective light
colors, mixed.

Inputs 2 takes priority over input 3 when both inputs are powered except when it is
momentarily disabled during pulsing described in iv below. The light color set up for
input 2 will be indicated and overrides the set up for input 3. If no color is setup for
input 2 (DIP poles 1, 2, 3 are turned off), the indicator will be off until input 2 power
is removed.

As described in B above, If DIP switch pole 8 is off, steady power applied at input 2
is seen by MFI's input monitoring circuit as pulsed or applied for 1 sec and removed
for 1 sec. If 8 is on, steady power applied at input 2 is seen steady as it is.

If inputs 1 and 2 are powered simultaneously, their individual color settings no longer
count and the positions of DIP switch poles 1, 2, 3, 4, 5, 6 do not matter anymore.
The color indicated depends on 10, 11, and 12 as described in E above.

4 FEW TYPICAL APPLICATIONS

4.1 OPEN CIRCUIT INDICATION.

MFI-3 can be used to indicate an open circuit fault resulting from wire disconnection, broken fuse, etc. It is better,

safer and more convenient for an open circuit fault to be indicated with a light color, rather than being represented

by a light turned off, to distinguish it from a burnt-out bulb, without needing a push-to-test.

Figure 3 below shows a typical wiring for open circuit (or loss of power) indication. In this application, a 120VAC

space heater circuit is monitored on input 1 of MFI with 48VDC supplied as control power to input 3.

MFI allows different voltages to be applied at the same time based on superposition theorem and isolated inputs.

A white light will be indicated in normal condition of the 120VAC heater circuit, and a red light during open circuit

fault or loss of power.

FUSE

——O—N
|
|
|
|
|
|
| HEATER
| CIRCUIT
I =171
| | | =
120VAC I | | % RS
| I ' T } CONTROL
: : : - ° POWER
! | I
! | I
: L_l_1
|
|
|
NC
CODE: 4567
SWITCH } ON IRIRTR HEATER CKT
POSITION OFF_[X[X[X XXX
DIP SWITCH NO____|112[3 415161718 ]9 [iofi1[12 O V;:gE EES::]T_HY Q
HEALTHY: WHITE LIGHT -
HEATER CKT STATUS [Ea0iT — ReD LiGHT
DIP SWITCH SETTING TYPICAL NAMEPLATE

Figure 3: Open circuit indication
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4.2 BREAKER STATUS INDICATION.
One unit of MFI can function like three separate 2-wire indicators of breaker status.
Typical usage includes:
1. Open, Closed and Maintenance Mode.
2. Open, Closed and Tripped/Locked Out.

Section 3.1 above (default settings) explains the breaker status indication of open, closed and tripped, with the
tripped state flashing a green light (green light for 1 second, every second). The DIP switch can be changed from

default setting to indicate a light color (e.g. white) alternating every second with green light as follows:

CODE: ALL SWITCHES OFF

SWITCH TON BREAKER

e ?;LESESD?REEEUZHZE 5 Hort s O GREEN — OPEN O

BREAKER POSITION  [5pEN: GREEN LIGHT RED --—-—— CLOSED

TRIPPED: GREEN, / SEC GREEN/SEC -—-—-—- TRIPPED
DEFAULT DIP SWITCH SETTING TYPICAL NAMEPLATE

CODE: 10-11-12

SWITCH [oN XXX BREAKER
B SWiTCH N<|1OFF 5 i< 516178 [0 Halrite O GREEN — OPEN O
BREAKER POSITION [ GEoSE0 REDLIGKL RED -—-—— CLOSED
TRIPPED: WHITE + GREEN, / SEC WHIITE s TRIPPED
DIP SWITCH SETTING TYPICAL NAMEPLATE

Figure 4 below shows wiring for maintenance mode indication. The DIP switch is set up for MFI to indicate a blue

light alternating every second with breaker position as follows:
1. Breaker is closed and in maintenance mode: Blue light alternating with red light, every second.

2. Breaker is open and in maintenance mode: Blue light alternating with green light, every second.

£MTCE
SWITCH
LGS
e
CONTROL &
POWER
TO TRIP CIRCUIT
TO CLOSE CIRCUIT ==52a
52b
<TT6 TRIP COIL
CODE: 3-12
SWITCH I ON % < BREAKER
POSITION OFF_[X[X|_[XIXIXXIXIX[X[X
DIP_SWITCH NO 1[2[3]4[5[6]7 (89 fOfiT[iz Q GREEN — OPEN O
CLOSED-REDLGHT | | ~  RED —————-
BREAKER POSITION [ SoEN- GREEN LIGHT RED CLOSED
MTCE MODE BLUE + BREAKER POSITION, / SEC BLUE ——————- MTCE MODE Figure 4:
DIP SWITCH SETTING TYPICAL NAMEPLATE Open, closed

and maintenance
mode indication

10
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4.3 LOCKOUT RELAY STATUS INDICATION.

An important application of MFl is in lockout relays (LOR) status indication. Over six setting options are available
and included in application notes / guides.

MFI uses its open circuit indication feature, to signal a red light when the LOR or trip circuit is faulty. One MFI unit
functions like three separate 2-wire indicators of healthy, tripped and fault conditions.

In figure 5 below, MFI through input 1, indicates a steady / continuous white light when LOR is closed and the trip
circuit is healthy. When LOR trips, the trip coil is disconnected from input 1 and connected to input 2 to indicate a
white light. With DIP switch pole 8 switched off, input 2 is pulsed (momentarily disabled) every second, to allow
input 3 to produce a red light. This confirms MFI’s ability to indicate a red light when LOR or trip circuit fault
occurs. The result is white and red alternating lights every second, signaling a tripped state.

When trip circuit is open or LOR coil / contact is broken power will only be available at input 3 to indicate a steady
red light.

Settings are also available (see application notes / guides) for most retrofits, where the users prefer the indicating

pattern they are familiar with, especially LOR health-only indication in closed or tripped state.

|

RP
CONTACT T

48V - 125V - T8 ‘ ‘
AC /DC

86
(LOR)

@ o M oo
e Ao Lk

i

T
=

=

I

3
T %
TEST | | OPEN CKT
SWITCH : } TEST
[ .
CODE: 1-2-34-567
SWITCH Iou B B EA AR 86
OFF KRR X
E%Sg\liff)\:cu NO 1]2[3[a]5 6 (7 [8]9 hofrifiz O WHITE - HEALTHY Q
LOR CLOSED WHITE LIGHT WHITE+RED —- TRIPPED
LOR TRIPPEDWHITE +RED LIGHT/ SEC
OPEN TRIP CKT/ LOR FAULT. RED LIGHT (NOTE 1] RED --—-- FAULT
DIP SWITCH SETTING TYPICAL NAMEPLATE

Figure 5: Typical wiring for LOR status
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5 SPECIFICATIONS

Input Voltage:

Current Draw:

Power
Consumption:

Input Resistance:

Isolation
Between

Inputs:

Protection:

Lighting:

Operating Temp:

Nominal: 48V to 125V DC/AC
Range: 40V to 145V DC/AC

AC Frequency: 50/60 HZ
25 mA at 125 VDC
3 Watts

5 KOhms

2000 Volts Between The 3 Inputs:-
Input 1 (Terminals 1 & 2)
Input 2 (Terminals 3 & 4)
Input 3 (Terminals 5 & 6)

Each Input Is Protected By 1 Amp Fuse And Metal Oxide Varistor.

Bulb: Replaceable Discrete 5mm RGB LED Bulb.
Lens Material: Polycarbonate (UL 94V-0), 340° Omnidirectional, 145° Viewing Angle.
Visibility: Good, Reduced Glare.

-30°Cto+55°C(-22 °Fto +131 ° F)

DIMENSIONS. All dimensions below are in mm. Mounting hole diameter is 15mm - 16mm.

T
50.0 &
N__ L .
L
2%0 %54 | 283
) i)
35.2
TERMINALS AND WIRING
Wire: AWG 22-14 CU 1 or 2 Wires Allowed Per Termination.
CONFORMITY TO STANDARDS
IEC 60073 & NFPA 79: Mandatory Color Coding - Colors must convey operational meaning
consistently.

RoHS Compliance:

MFI-3 is made of RoHS compliant parts and components.

12

MFI-3 user’s manual 02162026 EN



6 PRODUCT SUPPORT AND MAINTENANCE

Contact Ultiscad LLC for troubleshooting of this device. MFI-3 does not contain user, or field-replaceable parts or
components Do not attempt any repairs to this device. If this device, its part, or component is determined to be
defective by Ultiscad, a procedure will be initiated for its return.

IMPORTANT: If instructed to return the device, handle and package it with care as damage that occurs in return
shipping is not covered by Ultiscad warranty.

Ultiscad LLC warrants its products to be free from defects in material and workmanship for FIVE years following
the date of shipment.

Ultiscad will repair or replace, free of charge, any product of its manufacture which, at the time it is returned to
the factory, is found to have been defective during the warranty period.

This warranty does not cover damage or liability for misuse, abuse, or the improper application or installation of
the product.

THIS LIMITED WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES WHETHER EXPRESS OR
IMPLIED (INCLUDING, WITHOUT LIMITATION, ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE), AND WHETHER ARISING UNDER COURSE OF PERFORMANCE, COURSE OF DEALING OR
TRADE USAGE.

This Warranty is exclusive and limited to repair or, replacement at the discretion of Ultiscad LLC.

IN NO EVENT SHALL ULTISCAD LLC BE LIABLE TO BUYER OR ANY OTHER PERSON OR ENTITY FOR ANY EXTRA
COSTS, EXPENSES, LOSSES, LOSS OF PROFITS, OR ANY INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES
RESULTING FROM ANY PRODUCT DEFECT OR FROM THE USE OR INABILITY TO USE THE PRODUCT, WHETHER
ARISING IN CONTRACT OR WARRANTY, STATUTE, TORT, STRICT LIABILITY, NEGLIGENCE, OR OTHERWISE.

Ultiscad LLC. reserves the right to change, modify or improve the design of the product without assuming any
obligations or liabilities relating to any product previously manufactured by Ultiscad LLC. Any misuse, abuse, or
improper application or installation of this product or use of the product for personal protection applications when
the product is identified as not intended for such purposes will void the product warranty. Any modifications to
this product without prior express approval by Ultiscad LLC will void the product warranties.

All specifications published in this document are subject to change; Ultiscad reserves the right to modify product
specifications or update documentation at any time. Specifications and product information in English supersedes
that which is provided in any other language. For the most recent version of any documentation, download the
latest versions from Ultiscad.com, or email Ultiscad support team.

Ultiscad LLC reserves the right to change any of the above.

L& ULTISCAD|

ULTISCAD LLC. Email:

3120 Southwest Fwy Ste 101 info@ultiscad.com
Texas 77098-4520, USA. support@ultiscad.com
Tel / FAX: +1 682-422-9967 sales@ultiscad.com
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