
The  411  on  Occupancy  /
Vacancy  Sensors  and  Their
Technology

Does anyone even really know what “411” is anymore or have I
dated myself? I digress…

In offices buildings, lighting can account for 15%- 20% of
energy use. Lighting controls, when properly used, can reduce
that  by  25%.  Because  there  are  diverse  types  of  controls
technologies and applications, it is recommended to game plan
accordingly.

First used in the 70’s as an alternative to microwave and
ultrasonic motion detectors, Passive Infrared (PIR) detectors
promised  lower  costs  and  false  alarms.  The  technology
originated at Optical Coating Labs in California. PIR motion
detectors use thermal sensors which detect small temperature
increases.  Ultrasonic motion detectors detect occupancy by
sending out ultrasonic sound waves into a space and measure
the  speed  at  which  they  return.  As  movement  by  a  person
occurs, frequency changes and triggers the sensor.

When sensors are used correctly they can be highly efficient
at saving energy, keeping occupants safe and keeping lighting
fixture maintenance costs low. When used incorrectly, sensors
can be a burden on occupants and cause more headaches than
they cure.

New and improved sensor technology make it so occupants never
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give  the  sensors  a  second  thought.  With  dual  technology
sensors, unless an occupant is napping under his/her desk,
there is no worry of lights being turned off while an occupant
is in the room. With switched plugs clearly marked, occupants
don’t have to worry about PC’s being shutdown improperly and
unexpectedly.

Let’s talk a little more about the basic technology behind
occupancy sensors:

Passive Infrared Motion Detection

PIR (Passive Infrared) occupancy sensors are best used for
detecting  large  or  major  motion  like  an  occupant  walking
through a space.  PIR works by detecting movement of heat
sources in the space. It can only detect heat in its direct
range of view and its cover is directional and limited to line
of sight. Thus, planning and design are key with this type of
technology. Since PIR only detects large movement, they are
prone to false offs. Here is an example of a Wattstopper PIR
ceiling sensor CI-355:

https://literitecontrols.com/product/ci-355-passive-infrared-line-voltage-ceiling-sensor/


Ultrasonic Motion Detection

Ultrasonic technology in occupancy sensors is used for minor
or  small  motion  detection.  This  makes  ultrasonic  an
appropriate choice where small movements, such as working at a
desk, takes place for extended periods of time. As previously
mentioned, ultrasonic works by emitting an ultrasonic sound
wave into the space and measuring the frequency. When there is
movement  in  the  space,  the  signal  bounce  back  is  read
differently and the sensor knows there is movement in the
space. Ultrasonic technology can detect motion even around
corners. Limits to this technology include: higher power needs
and false triggers. Here is an example of a Lutron ultrasonic
ceiling sensor LOS-CUS-1000-WH:

https://literitecontrols.com/product/ci-355-passive-infrared-line-voltage-ceiling-sensor/


Dual-Tech Motion Detection

Like it sounds, dual-technology combines both ultrasonic and
PIR sensor technologies to provide optimal detection, with
minimal false reads. The occupancy sensor will not turn on the
lighting until both PIR and Ultrasonic elements are triggered.
Once a light is turned on, the sensor only needs one of the
technologies to keep the lights on. This helps ensure the
lighting is not turned off while the occupant is in the space.
Dual-technology sensors are more expensive (though not much),
but  are  more  effective.  Here  is  an  example  of  a  dual
technology  ceiling  sensor  from  Wattstopper  DT-355:

https://literitecontrols.com/product/los-cus-1000-wh-1000-square-ft-180-fov-ultrasonic-ceiling-mount-sensor/
https://literitecontrols.com/product/los-cus-1000-wh-1000-square-ft-180-fov-ultrasonic-ceiling-mount-sensor/
https://literitecontrols.com/product/dt-305-dual-technology-line-voltage-ceiling-sensor/
https://literitecontrols.com/product/dt-305-dual-technology-line-voltage-ceiling-sensor/


Here is an example of a dual technology wall mount sensor by
Wattstopper DSW-100:

Occupancy with Daylight Sensor

Some occupancy sensors are equipped with a daylight sensor
that allows the installer to set a light level at which the
occupancy sensor will not trigger the lighting on based on
daylight in the space.  So, the end user can save additional
money by not using lighting if the space does not require it

http://literitecontrols.com/product/dsw-200-dual-technology-wall-switch-sensor-w-2-relays/dsw-200/
http://literitecontrols.com/product/dsw-200-dual-technology-wall-switch-sensor-w-2-relays/dsw-200/


based on natural light.  Generally, you can adjust sensitivity
according to your interest.  These are only used to detect the
lighting in the space to switch lighting on or off, depending
on the light levels and they are not applicable to certain
energy  codes  that  require  daylighting  and  dimming
requirements.

Occupancy vs. Vacancy Sensors

Occupancy sensors generally are equipped with Auto –On setting
so when an occupant enters the room, the lights turn on.  Some
have the ability to switch to a Manual- On, a vacancy setting,
meaning that the lights will turn on only if the occupant
turns the light on at the switch.  However, it will detect
movement and keep the lights on until the occupant leaves the
room, at which point the sensor will detect vacancy and turn
the lights off.

Have  questions  about  which  sensor  is  right  for  your  job?
Contact us at literitecontrols.com and we can help. Already
have sensors in mind? Check out literitecontrols.com for the
best pricing.

 

LUTRON VIVE
LUTRON VIVE

Introducing a revolutionary wireless lighting control solution
for new and existing commercial buildings.

https://literitecontrols.com/
https://literitecontrols.com/
https://www.literitecontrols.com/lutron-vive/


Design
Build from a full suite of products
Combine individual fixture control and area control
Expand the system at any time

Install
Less wiring for faster installation as well as reduce
labor time
Push button setup or using smart device
Start small and expand at any time

Maintain
Monitor, adjust, and manage from any smart device
Energy saving
Minimize down time
Expand capability
Simple integration

Energy-saving  control
strategies

Occupancy/vacancy sensing
Daylight harvesting
Time scheduling
Demand response
Plug load control
High-end trim
Personal dimming control
HVAC integration
System optimization service



Vive wireless solutions
Control type support:

Lutron Hi-lume EcoSystem
0-10V
Phase control
Switching
CCO

Load type support:
LED
Incandescent/halogen
Fluorescent
MLV
ELV
CFL

Mounting options
Wallbox mount
Ceiling mount
Fixture mount

Device setup
Setup and program with Vive wireless hub

Press and hold on wireless device1.
Vive wireless hub identifies the device2.
Connect the devices and program through any smart3.
device

Setup without a Vive wireless hub
Press and hold wireless dimmer for 6 seconds1.
Press and hold wireless occupancy sensor for 62.
seconds
Now  the  dimmer  is  connected  to  the  occupancy3.



sensor

SnapLink  Double  Installation
Guide

http://literite.wpengine.com/demo/wp-content/uploads/2017/03/S
napLink-Latching-double-pole-Installation-Guide.pdf

SnapLink  Latching  Relay
Installation Guide

http://literite.wpengine.com/demo/wp-content/uploads/2017/03/S
napLink-Latching-Relay-single-pole-Installation-Guide.pdf
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Chelsea Engraving Form

http://literite.wpengine.com/demo/wp-content/uploads/2017/03/L
CD-Button-Engraving-for-Chelsea-Switch_12.09.11-fill-out-form-
SECURED.pdf

LC&D System Programming

Navigating the DTC1.
Tab Up & Tab Down1.
Scroll Up & Scroll Down2.
Enter/Exit3.
Delete4.
Setting the Contrast5.
Auto/Hand Switch6.

Programming a Chelsea Switch2.
Adding a relay to a switch button1.
Copying Switch Programming2.
Button Modes3.

On Mode1.
Off Mode2.
Toggle3.

https://www.literitecontrols.com/chelsea-engraving-form/
http://literite.wpengine.com/demo/wp-content/uploads/2017/03/LCD-Button-Engraving-for-Chelsea-Switch_12.09.11-fill-out-form-SECURED.pdf
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Mix Mode4.
Maintain5.
Group#6.

Setup Menu4.
Buttons 7 & 8 Special Functions1.

Btns1-6 <- 9-141.
Btns1-3 <- 9-112.
Disable 1-63.
Disable 1-144.

9-14 disables 1-62.
Digi-link Cards5.

Groups3.
Group types1.

Momentary On1.
Momentary Off2.
Momentary Mix3.
Maintain4.
Maintain + Timer5.
Maintain + Blink6.

Overriding Groups2.
Deleting Groups3.
Group Toggle4.
Global Groups5.
Zones6.

Changing from discrete to zone mode1.
Adding or remove relays from a zone2.

Schedules4.
Schedule Types1.

Every Day1.
By Day2.
Monday-Friday3.

Schedule Control Methods2.
Time Based1.
Photocell2.
Astronomical3.

Setting up Holidays & Exceptions3.
Disabling or Deleting a Schedule4.



Photocells5.
PCC1 and PCC31.

Disabling PCC Inputs1.
Adjusting Input Sensitivity2.

Blue Box Onboard Photocell2.
MicroPanel Photocells (iDIM/iDH)3.

Micropanels6.
Activating a Scene1.
Scene Types2.

Raise1.
Lower2.
Scene3.
Freeze4.
No Auto5.
Restart6.
Flip7.

MicroPanel Photocell Setup and Operation3.
System Setup7.

Setting Location1.
Setting Date & Time2.
Relay Properties3.
Bus Map (Panel/Switch Types)4.
Address by Button5.
Keyboard Lock Code & Backdoor Password6.

Troubleshooting8.
Manual Override1.
Read Address2.
Bus Scan Display3.
Scan by Serial4.
What & When5.

Schedules Events1.
What Controls Groups?2.
What Controls Relays?3.

Navigating the DTC

Tab Up & Tab Down



The TAB UP and TAB DOWN keys are used to move the cursor
forward and backwards across the display. They change which
parameter on the screen is selected.

Scroll Up & Scroll Down

The SCROLL UP and SCROLL DOWN keys are used to adjust the
selected parameter. They are also used to override groups,
copy  switch  programming,  and  disable  or  enable  selected
schedules. Scrolling up or down on a page number will bring
you to the next page on the screen.

Enter/Exit

The ENTER button enters into the selected sub menu. It is also
used to toggle loads from the manual override screen, and add
loads into a switch or group. The EXIT button brings you back
to the previous menu.

Delete

The delete key is used to delete groups and schedules.

Setting the Contrast

To set the contrast on the GR2400, hold the CONTRAST key, and
then press SCROLL UP or SCROLL DOWN. To adjust the contrast on
a Blue Box, there is a contrast adjustment screw on the back
of the DTC.

Auto/Hand Switch

The Auto/Hand switch can be set to HAND to close all relays in
the panel. This is useful for testing relays, and verifying
line voltage is present on the relays. The panel must be in
AUTO mode under normal operation.

Programming a Chelsea Switch



Adding a relay to a switch button

To add a relay to switch button, enter into PROGRAM SWITCH
from the USER MENU. Press ENTER on the switch ID# you wish to
program, and then press ENTER on the button number you wish to
program (buttons are numbered left to right, top to bottom).
The mode of the button is selected in the top right hand
corner  of  the  button’s  display  (TOGGLE  in  this  following
image):

Select the correct LCP number (panel number), and LOAD number.
Use  SCROLL  UP  and  SCROLL  DOWN  to  adjust  the  LCP  &  LOAD
numbers. Press ENTER on the load number to add it to the
button. Added loads will appear in bold font, below the word
“EDIT”. Press ENTER again on an added load to remove it.

Button Modes

SCROLL UP or SCROLL DOWN on the button mode to change it

On Mode

This mode will turn any relays added to the button ON.

Off Mode

This mode will turn any relays added to the button OFF.

Toggle

This mode will toggle (turn on and off) and loads added to the
button.

Mix Mode

This mode is capable of turning some relays on and others off
at the same time.

Maintain



This mode will hold the ON command, as long as the button is
held down.

Group#

Assigning a group number, as a buttons mode, will make that
button control the chosen group number. The button will use
the group’s mode as the mode of operation.

Copying Switch Programming

To copy switch programming, enter into PROGRAM SWITCH from the
USER MENU. Select the switch you wish to copy the programming
from and press SCROLL UP. Then, select the switch you wish to
copy the programming to and press SCROLL DOWN. Press ENTER on
‘Yes’ to confirm.

Setup Menu

The ‘Setup Menu’ is a special menu available on some switches,
which allows the disabling of buttons, or the changing of a
button’s function on the fly. You can access this menu by
entering into PROGRAM SWITCH on the USER MENU, entering into a
specific switch ID#, and then selecting SETUP and pressing
ENTER. To use these features, the switch must be setup as a 14
button switch (see BUS MAP).

Buttons 7 & 8 Special Functions

7 ON = will perform the function you select, when a relay
programmed to button 7 is on (assumes ON MODE)

8 ON = will perform the function you select, when a relay
programmed to button 8 is on (assumes ON MODE)

Btns1-6 <- 9-14

This function will swap the functions of buttons 1-6 with the
functions of buttons 9-14 respectively.

Btns1-3 <- 9-11



This function will swap the functions of buttons 1-3 with the
functions of buttons 9-11 respectively.

Disable 1-6

This function will disable buttons 1-6 on the switch.

Disable 1-14

This function will disable buttons 1-14 on the switch.

9-14 disables 1-6

When this option is set to Y, buttons 9-14 can disable buttons
1-6. If the load programmed to button 9 is on, button 1 will
be disabled. If the load programmed to button 10 is on, button
2 will be disabled and so forth (this assumes the button is
programmed in ON MODE):

Button 9: RELAY ON disables Button 1

Button 10: RELAY ON disables Button 2

Button 11: RELAY ON disables Button 3

Button 12: RELAY ON disables Button 4

Button 13: RELAY ON disables Button 5

Button 14: RELAY ON disables Button 6

Digi-link Cards

A digi-link card is a contact closure card. It is programmed
exactly the same as a Chelsea switch. A digi-link card can
have either 6 or 14 inputs and therefore, is set up as either
a 6 or 14 button switch. Each input on the card is represented
as a button. When an input# becomes electrically connected to
the local ground on the digi-link card, it triggers that input
number.

Here is a diagram, demonstrating the wiring on the LC&D digi-



link card:

Groups

Any relays that are going to be on a time schedule must be
part of a group. When more than 8 relays are being added to a
switch button, those relays must also be part of a group.
Groups are useful when you have multiple switches that operate
the  same  loads.  You  can  assign  a  group  to  a  switch  or
photocell,  instead  of  having  to  assign  every  load
individually. To create or edit a group, press ENTER on GROUP
LOADS on the USER MENU. Select the group number you wish to
edit, and press ENTER. You will a screen similar to this one.

To add loads to a group, use the same method as adding loads
to a Chelsea switch

(see Programming a Chelsea Switch)

Group Types

Momentary On

This is similar to On Mode. When a group is set to Momentary
On, that group will turn on whenever it is triggered.

Momentary Off

This is similar to Off Mode. When a group is set to Momentary
Off, that group will turn off whenever it is triggered.

Momentary Mix

This is similar to Mix Mode. When a group is set to Momentary
Mix, the group can trigger some relays ON, and others OFF at
the same time.



Maintain

A group programmed as Maintain will stay on as long as it’s ON
command is held. On a switch, the button has to be held down
for the load to stay on. This is also the correct group type
to use for loads under photocell and time schedule control.

Maintain + Timer

This group type is made to be used in conjunction with time
schedules. When a Maintain+Timer group is scheduled on, the
auto off timer will be disabled, and the lights will stay on.
Outside the hours of its scheduled times, the group will time
out and shut off after being on for a certain amount of time.
If you press ENTER while you have this group mode selected,
you can adjust the value of the timer by entering into the SET
TIMER sub-menu (default is 2 hours).

Maintain + Blink

This group type is the same as a Maintain+Timer group, except
the lights will flash before timing out to warn the occupant.
If you press ENTER while you have this group mode selected,
you can adjust the number of minutes, prior to shutting off,
the lights will blink. This setting is also adjusted under the

SET TIMER sub-menu. A 2nd blink warning can be programmed here
as well.

Overriding Groups

To override a group, select GROUP LOADS from the USER MENU and
press  ENTER.  TAB  DOWN  and  select  the  group  you  want  to
override. SCROLL UP to override the group ON. SCROLL DOWN to
override the group OFF.

Deleting Groups

To delete a group, select GROUP LOADS from the USER MENU and
press ENTER. TAB DOWN and select the group you want to delete



and press the DELETE key. Press ENTER on ‘Yes’ to confirm.

Group Toggle

Groups do not have a toggle mode. If you want to toggle a
group, you have to use a spare status relay, and the button 7
& 8 special functions.

Global Groups

Groups 17-32 are preprogrammed to be global for all multi-bus
systems. This means they will activate universally across all
system busses whenever activated on any single bus. To take
advantage of this feature, the global group must be set up
identically on all system busses.

Zones

Zones  are  similar  to  groups,  except  a  relay  may  only  be
assigned to one zone. Zones will only exist if a panel has
been  set  up  in  zone  mode,  as  opposed  to  discrete  mode.
Discrete mode is the normal mode for most systems. In discrete
mode, Load 1 is Relay 1; Load 2 is Relay 2, and so forth. In
zone mode, Load 1 is Zone 1; Load 2 is Zone 2, and so forth.
Zones are programmed using the buttons on the control card.
Changing the mode of a panel, from discrete mode to zone mode,
is also done using the buttons on the control card.

Changing Panel Mode

To change the mode of the panel, press and hold the ASSIGN
button on the control card. After three seconds, the relay
LEDs will shut off. Continue to hold the assign button and
press the following key sequence on the relay buttons:

2, 4, 6, 2, 6

Let go of the ASSIGN button. After about 5 seconds, the relays
will change state. The panel has now cycled to the next mode.
It cycles through the modes in this order:



-8 Zone Mode (Panel uses 8 zoned loads)

-16 Zone Mode (Panel uses 16 zoned loads)

-Discrete Mode (Panel uses a load for each relay)

…and then repeats

Adding or removing relays from a zone

To add or remove a relay from a zone, press the ASSIGN button,
and then press the button for the zone number that you’d like
to add or remove relays from. Pilot lights for all relays in
that zone will light. Press the button for each relay number
you’d like to add to, or remove from that zone. If the pilot
light for that relay number flashes after you press it, it
means that relay is already in a zone. Press the button again
to force it into the zone. Leave it alone for 5 seconds, and
the relay will not be assigned. Press the ASSIGN button again
when you have added or removed all necessary relays to save
the configuration.

Schedules

Schedules are used to set automatic on and off times for any
relays inside an LC&D panel. They are also used to set up
photocell schedules for the onboard photocell in a master Blue
Box. To edit or view the existing schedules, select REVIEW
SCHEDULE from the USER MENU and press ENTER. A column of
schedules  will  appear  on  the  left.  What  those  schedules
control will appear in the column on the right. The schedules
(SCH 1, SCH 2…) contain the off and on times. The group to the
right of a schedule, contains the relays that will turn on and
off at those times. See the following screenshot:

Press SCROLL UP or SCROLL DOWN on a GROUP # or NO LOADS to
change what group is controlled.



Schedule Types

Every Day

A schedule to set to EVERY DAY means that the schedule runs
every day of the week, and does not change from day to day.

By Day

A BY DAY schedule is used when different on and off times are
needed for different days of the week. Press ENTER on any day
of the week to change the on and off times for that day. BY
DAY schedules can also be set up to run within a certain range
of dates. This range can be adjusted at the bottom of the BY
DAY schedule screen.

Monday-Friday

A schedule set to Monday-Friday runs the same schedule Monday
through Friday, but allows you to program separate on and off
times for both Saturday and Sunday.

Pressing SCROLL UP or SCROLL DOWN on the word TIME, changes
control method of that timed event.

Schedule Control Methods

Time Based

When a schedule displays ON TIME, or OFF TIME, it is switching
on or off its group at a particular time. This is the default
control method for a schedule. The ON TIME indicates what time
the schedule will turn its group on. The off time indicates
what time the schedule will turn its group off. The time set
on the controller is displayed on the start screen.

Photocell

When a schedule displays ON PCEL or OFF PCEL, it is switching



based on a photocell. The ON PCEL time indicates what time the
onboard photocell, in a BlueBox, is going to start controlling
the group. At the OFF TIME, the lights sweep off, and the
photocell relinquishes control of the group. If you have the
word PCEL selected, and you press ENTER, you will see this
screen:

ANALOG1 shows the current value that the onboard photocell is
reading. TIME DELAY is how long the photocell must remain past
the triggering levels, before actually switching the loads. ON
WHEN  LEVEL  FALLS  BELOW  will  turn  the  loads  on  when  the
lighting level read by the photocell is under the set value.
OFF WHEN LEVEL RISES ABOVE will turn the loads off when the
lighting level read by the photocell is above the set value.

Astronomical

When a schedule displays ON DUSK, ON DAWN, OFF DUSK, OR OFF
DAWN, it is switching its group according to an astronomical
clock.  Using  this  method,  the  controller  will  use  the
longitude  and  latitude  entered  in  its  SYSTEM  OPTIONS,  to
calculate the DUSK and DAWN times. DAWN indicates the time
that the sun sets. DAWN indicates the time that the sun rises.
The times that the controller calculates dusk and dawn to be,
will flash periodically on the start screen of the system
controller.

 

Setting up Holidays & Exceptions

By default, schedules are set up with no exceptions (EXCEPT
NONE).  An  exception  is  a  day  of  the  year,  in  which  the
schedule does not run. To set up an exception, the day you
would like to exempt must be entered into a holiday list. To
do this, enter into the SETUP MENU from the USER MENU. Select
SYSTEM  SETUP  MENU  and  press  ENTER,  and  then  select  EDIT



HOLIDAYS and press ENTER. Enter into either holiday list.
Pages 1 & 2 of the holiday list have predefined, commonly used
holidays. Pages 3 & 4 have dates that you can adjust yourself.
To make a day in the holiday list active, scroll on NO next to
the day and change it to YES:

After you have set the day to YES in the HOLIDAY LIST, scroll
on EXCEPT NONE in the schedule screen to change it to EXCEPT
H1, EXCEPT H2, or EXCEPT H1+H2. Using EXCEPT H1 will exempt
any active days in HOLIDAY LIST 1. Using EXCEPT H2 will exempt
any active days in HOLIDAY LIST 2. EXCEPT H1+H2 will exempt
activate days on both holiday lists:

Disabling or Deleting a Schedule

To disable a schedule, enter into REVIEW SCHEDULE from the
USER MENU. Select the schedule you would like to disable and
press SCROLL DOWN. The display will read ‘Disabled’ where the
group  normally  appears  to  indicate  the  schedule  is  now
disabled. To re-enable the schedule, select the schedule and
press SCROLL UP.

To delete a schedule, enter into REVIEW SCHEDULE from the USER
MENU. Select the schedule you would like to delete and press
the DELETE key. Press ENTER on ‘Yes’ confirm.

Photocells

PCC1 and PCC3

PCC1 & PCC3 cards are photocell input cards. A PCC 1 card is a
single input card that and a PCC3 card is a 3 input card that
can be digitally disabled. PCC cards read the light level from
a 2-wire analog photocell, and communicate the reading back to
the system controller. To program a PCC card, select PROGRAM
SWITCH from the USER MENU and press ENTER. Select the ID# of



the photocell card and PRESS ENTER (PCC cards will appear as
ANALOG/DIGI in the PROGRAM SWITCH screen). You will see a list
of triggers.

PCC cards are programmed using triggers. A trigger defines two
things: The lighting levels at which the loads will turn on
and off, and which loads are being triggered at those levels.
To program a trigger, select a TRIGGER# and press ENTER. Here
you can enter which loads are to be controlled by that trigger
the same way you would enter loads into a Chelsea switch (see
Programming Chelsea Switch).

The mode of the TRIGGER will appear in the top right hand
corner of the trigger screen. The default mode is MAINTAIN. If
you press enter while the mode is selected, you can adjust the
on and off triggering levels:

If  you  press  SCROLL  UP  or  SCROLL  DOWN  while  ANALOG  is
selected, you can choose which input number on the PCC card
the trigger is referencing. In the image above, input #1 on
the PCC card is reading 32. TIME DELAY indicates how long the
photocell must be beyond the triggering points before it will
switch the loads. You can SCROLL UP or SCROLL DOWN on the on
and off triggering levels to adjust them here as well.

Disabling PCC Inputs

On a PCC3 card, inputs 1-3 are disabled using triggers 11-13.
If  a  load  programmed  to  trigger  11  is  ON,  trigger  1  is
disabled. If a load programmed to trigger 12 is ON, trigger 2
is disabled. If a load programmed to trigger 13 is ON, trigger
3 is disabled. This assumes triggers 11-13 are programmed in
ON MODE.

Adjusting Input Sensitivity

Below each photocell input on a PCC3 card, is a dial that can



be adjusted to change the sensitivity of that input. Turning
the dial clockwise will decrease the sensitivity of the input
to work better outdoors. Turning the dial counter clockwise
will increase the sensitivity of the input to work better
indoors.

Blue Box Onboard Photocell

See Programming Schedules: Photocell Control

Micropanel (iDIM/iDH) Photocells

If an LC&D system uses a photocell hooked up to a MicroPanel,
the  photocell  may  only  control  loads  from  within  that
MicroPanel. The Micropanel photocell is a 3-wire photocell and
it is wired to the control card as shown below:

For more information on programming MicroPanel photocells, see
MicroPanel Photocell Setup & Operation

MicroPanels

Controlling  a  MicroPanel  is  accomplished  through  Scenes.
Scenes are presets, which determine how the lighting loads are
controlled. A MicroPanel may contain up to 12 scenes, which
are represented by loads 5-16 on the MicroPanel. There are two
types of MicroPanels: the iDH, and the iDIM. The iDH does not
contain 0-10v dimming outputs and therefore can only be used
for switching. The iDIM does contain 0-10v outputs, and is
capable of daylight harvesting.

Activating a Scene

Turning on a scene can be done through the manual override
screen, schedules, Chelsea switches, or through the hardware
inputs on the control card of the MicroPanel. The image below



shows how you can activate scenes, using various dry contacts
attached to the hardware inputs:

If any scene input is electrically connected to GND, that
scene  number  will  activate.  By  default,  the  input  is
considered a MAINTAIN type, and will only keep the scene on
for as long as the contact is connected. Inputs can also be
programmed  to  work  as  a  momentary  contact  (see  Relay
Properties)

Scenes

If you press ENTER on iDIM/iDH Scenes on the USER MENU, you
will see a display similar to this one:

Each item here is a scene. You can select a scene and press
SCOLL UP or SCROLL DOWN to change the type of the scene. The
type of the scene will indicate what the scene does when it is
activated. You can also SCROLL UP or SCROLL DOWN on the LCP
number to change which MicroPanel you are programming. If you
press  ENTER  on  a  scene,  a  display  will  appear  with  the
settings for that scene:

In  this  image,  DIM1,  DIM3,  &  DIM4  are  the  0-10v  outputs
(outputs 1, 3, & 4). Typically you will see these types of
channels on an iDIM panel. Rly2, Rly5, Rly6, Rly8, & Rly7, are
the relays in the MicroPanel. Typically you will see these
types of channels on an iDH panel. Next to each of these relay
and  dimmer  channels,  the  preset  level  is  listed.  You  can
adjust  this  using  SCROLL  UP  and  SCROLL  DOWN.  PC  here,
indicates a photocell will determine the level of that output
when the scene is activated. ON indicates the relay will turn
on when the scene activates. N/A indicates no change will be



made to that channel when the scene is activated. DIM channels
can also be set at levels between 0% and 100%.

If you press ENTER while PC is selected it will take you to
the photocell setup screen. (See MicroPanel photocell Setup &
Operation for more info)

Here is a list of the most commonly used scene types in a
MicroPanel and their functions:

Raise

A scene set to RAISE, will raise any dimmer channels that are
set to RAISE inside of the scene. Use a MAINTAIN type contact
for this scene type. Holding down the contact will slowly
raise the level of the dimmers. If the contact is double
tapped, the output will increase to full brightness. This
scene has an adjustable FADE rate, which is the amount of time
the dimmer channels take to go from 0 to 10 volts.

Lower

A scene set to LOWER, will lower any dimmer channels that are
set to LOWER inside of the scene. Use a MAINTAIN type contact
for this scene type. Holding down the contact will slowly
lower  the  level  of  the  dimmer.  If  the  contact  is  double
tapped, the output will decrease to minimum brightness. This
scene also has an adjustable FADE rate, which is the amount of
time the dimmer channels take to go from 10 to 0 volts.

Scene

A scene set to SCENE, can set any channel to operate off of a
photocell, or maintain a certain level of brightness between
0% and 100%. Like most scenes, this scene can also command
relays ON and OFF.

Freeze

A freeze scene will lock a certain scene in place for a set



time period, and then return to the original scene. During
this time, any occupancy sensors or photocells controlling
loads in the FREEZE scene will be disabled.

No Auto

The NO AUTO scene is a scene that will not turn on from a
locally wired occupancy sensor if the scene is turned off. The
occupancy sensor, however, will always be able to sweep the
lights off.

MicroPanel Photocell Setup and Operation

If you have a DIM channel set to PC, and you press ENTER while
PC is selected, you will see this screen:

You can SCROLL UP or SCROLL DOWN on IN1 here to select a
different photocell input for that channel to reference. FADE
UP and FADE DN are the amounts of time it will take for the
dimmer to sweep along the full dimming range up and down
respectively.  START  indicates  the  light  level  where  the
channel starts to dim. MID indicates that lighting level where
the dimmer will output 50%, and OFF indicates the lighting
level at which the channel will turn completely OFF. If the
brightness is above the MUST Turn ON level, the channel will
turn on regardless of the fade times. Time Out from Off is the
amount of time after the dimmer has turned off before it will
turn on again.

Restart

The restart scene is made to be used with photocells. It will
periodically  re-initialize  itself,  and  reassert  photocell
control over any channels set to “PC” inside of the scene. The
time between each re-initialization is determined by the TIMER
value inside of the scene. The scene will only adjust channels
that have been raised above the light level deemed appropriate



by the photocell. If any channels are manually dimmed below
this level, a restart scene will not raise them when it re-
initializes. If you would like it to, you must change ReStart
to ReIterate in the top right hand corner of the scene.

When a ReStart scene is turned off its behavior will depend on
the  setting  in  the  lower  right  hand  corner  of  the  scene
display. If NO-OFF is listed at the bottom of the scene,
photocell  control  remains  on,  but  the  scene  stops  re-
initializing periodically. You can change this setting to OFF-
OK, in which case the channels will actually turn off when the
scene is turned off, as opposed to allowing photocell control.

Flip

The flip scene is a special scene that allows you to switch
back and forth between two different scenes, as opposed to
just having a single scene turn on and off. Only scenes 5-10
can be set up as flip scenes, because they swap with scenes
11-16 respectively when triggered.

There are two different triggering modes for a flip scene.
They are trigger by INPUT and trigger by RELAY. Whichever mode
is being used will be displayed in the top right hand corner
of the scene:

Trigger by INPUT means that the state of the contact closure
input determines which scene is being used. If scene 5 was set
up as a flip scene, a contact closure on the scene 5 input
would turn on scene 5. When the contact opens, scene 11 is
activated.

Trigger by RELAY uses the status of scenes 5-10 in the manual
control screen to determine which scene is being used. If the
scene 5 status is ON, scene 5 is used. If the scene 5 status



is OFF, scene 11 is used. The statuses of scenes 11-16 are
used to turn the associated flip scene on and off. Scenes 5-10
may ONLY be operated from the bus when using this mode.

System Setup

Restricted

The restricted menu is a password protected menu that contains
additional system options. You can access the restricted menu
through the SETUP MENU. The password is 900001.

Setting Location

The location setting is used to calculate dusk and dawn times
when using the astronomical clock for time scheduling. You can
change this setting through the SETUP MENU -> SYSTEM SETUP
MENU -> SYTEM OPTIONS -> SELECT LOCATION. There is a preset
list of cities here that you can select as your location, or
you can manually enter your longitude and latitude. Press
ENTER while ‘HIT ENTER’ is selected to save your changes at
either of these menus.

Setting Date & Time

You  can  change  the  current  date  &  time  setting  on  the
controller through the SETUP MENU -> SYSTEM SETUP MENU -> SET
DATE AND TIME. Press ENTER while ‘HIT ENTER’ is selected on
this screen to save your changes.

Relay Properties

You can access the Relay Properties screen through the SETUP
MENU. At this screen you can change a relay from normally
closed, to normally open. You can also adjust the automatic
off timer and blink warning timer for a relay, or disable
blink functionality on a relay. When you first enter the Relay
Properties screen you will see this display:



Each board here represents 8 relays. The board number is the
address  associated  with  those  eight  relays.  In  the  above
example, there are two 16 relay panels. One panel is addressed
at 1 and the other is addressed at 5. 16 relay panels take up
2 addressed each. Press ENTER on a board number to view the 8
relays at that address, and their properties. Screenshot is on
the next page.

The above image shows the first 8 relays out of the control
panel at address 1. If this were a 16 relay panel, the next 8
relays would be accessible from board 2. Each relay’s settings
are in the same column as the relay number. In this image,
relays 1, 2, 3, & 4 are set to normally closed, with the blink
warning disabled for those relays. You can scroll up or down
here on a relay setting to change it from ‘Y’ to a dash and
vice versa. Pressing ENTER on any Y or dash setting here will
also  allow  you  to  disable  or  adjust  any  timers  on  the
associated relay. If the associated relay represents a scene
in a MicroPanel, you will also have the option to change the
input type to MAINTAIN, MOMENTARY, or TOGGLE.

Bus Map (Panel/Switch Types)

The Bus Map is where the CAT5 network map is stored. It
contains a list of every address on the system, and what type
of device is at that address. For almost any device on the
CAT5 bus to operate properly, it must be entered into the Bus
Map with its correct address and device type. The Bus Map can
be accessed through the Restricted Menu. Device types can be
changed using SCROLL UP and SCROLL DOWN.

Address by Button

Located  somewhere,  on  every  LC&D  network  device,  is  an
address/assign button. This button can be used to address the
device from the system controller. To do this, access the
ADDRESS BY BUTTON menu from SETUP MENU -> SYSTEM SETUP MENU ->



ADRESSING BUS SCAN -> ADDRESS BY BUTTON. Press SCROLL UP and
SCROLL DOWN to change the address number:

. 

Once  you  have  the  desired  address  number  set,  press  the
address button on the device you want to assign that address
to.  The  address  number  displayed  will  auto-increment  to
indicate the address has been assigned to the device.

Keyboard Lock Code & Backdoor Password

The controller can be configured with a lock code to restrict
access. This code can be entered through SETUP MENU -> SYSTEM
SETUP MENU -> SYSTEM OPTIONS -> KEYBOARD LOCK CODE. Setting
this code to 0000 will disable the lock code completely. If a
user forgets the password, the backdoor password of 5556 will
always work.

Troubleshooting

Manual Override

The manual override screen is accessible through the main USER
MENU. It is used to manually turn loads on and off. This
screen will also tell you which loads are on, which loads are
off, which loads are in the process of timing out and which
loads have been issued blink warnings.

The numbers at the bottom represent all the loads within the
selected panel (LCP1 in this image). If you press ENTER on a
load number here, that load will toggle. A darkened box next
to the load number indicates that the load is on. A dash
indicates that it is off. A box with a single leg means that
the load is timing out. A box with two legs means that the
load has been issued a blink warning.

Read Address



Located  somewhere,  on  every  LC&D  network  device,  is  an
address/assign button. In addition to being able to use this
button to assign an address to the device, you can also use
this button to read the currently assigned address from the
device. To do this, access the READ ADDRESS menu from SETUP
MENU  ->  SYSTEM  SETUP  MENU  ->  ADRESSING  BUS  SCAN  ->  READ
ADDRESS. Press the address button on the device you wish to
read the address from. Its address and serial number will be
displayed on the screen.

 

Bus Scan Display

The bus scan display gives a visual representation of all
detected system devices on the CAT5. This menu can be accessed
through SETUP MENU -> SYSTEM SETUP MENU -> ADRESSING BUS SCAN
-> BUS SCAN DISPLAY. Each digit on this display represents a
system  address.  The  addresses  run  left  to  right,  top  to
bottom, and there are 127 total addresses. Panels are shown
here as 3’s, and switches appear as 1’s. In the following
display there is a panel at addresses 1 and 2. There is a
switch or similar type device at addresses 4 and 5:

Scan by Serial (Scan by Factory ID)

Scan by Serial is a function that will scan that CAT5 bus, and
return a list of all detected devices, their serial numbers,
and address numbers. After scanning, it also informs you if
there  are  any  unaddressed  devices  or  duplicate  addresses
(collisions) and allows you to reassign device addresses. This
is useful because it allows you to address switches and other
devices without having to physically be present at the device.
Scan  by  Serial  can  be  accessed  through  RESTRICTED  ->
ADDRESSING BUS SCAN -> MORE DIAGNOSTICS -> DEVICE MANAGEMENT
-> SCAN BY SERIAL. After pressing ENTER on Scan by Serial, you
will see this screen:



Press ENTER to resume and the system will show total items,
collision count, and unaddressed item count.

Pressing ENTER again here, will bring you to the list of
devices on that CAT5 (see image on the next page)

Pressing  SCROLL  UP  or  SCROLL  DOWN  while  the  Serial  #  is
selected will allow you to cycle through all the CAT5 devices
by their serial numbers. Unaddressed devices will come up here
with an address of zero. To change the address of a device,
select the address number and press SCROLL UP or SCROLL DOWN
to set the desired address. Select “SAVE ADDRESS CHANGES”, and
press ENTER to save any address changes made at this screen.

What & When

The What & When menu has 3 sub menus:

Scheduled Events

This will display a list of upcoming scheduled events in the
time schedule. It gives you details about the events, such as
the group number, the time, and whether it is an ON or OFF
event.

What Controls Groups

This will tell you what controls a specific group number. If
you select a group here and press ENTER, it will list any
switch buttons or schedules that control that group.

What Controls Relays

This screen will tell you what controls a specific relay. If
you press ENTER on a load number here, it will tell you what



switch buttons operate that relay. It will also tell you if
that relay is part of a group, and display the group number.

 

Voltage Barrier Instructions
http://literite.wpengine.com/demo/wp-content/uploads/2017/03/V
oltage-Barrier-Instruction.pdf

Mapping  and  Addressing
Devices

Programming Chelsea Switches

Different  Types  of  Light

https://www.literitecontrols.com/voltage-barrier-instructions/
http://literite.wpengine.com/demo/wp-content/uploads/2017/03/Voltage-Barrier-Instruction.pdf
http://literite.wpengine.com/demo/wp-content/uploads/2017/03/Voltage-Barrier-Instruction.pdf
https://www.literitecontrols.com/mapping-and-addressing-devices/
https://www.literitecontrols.com/mapping-and-addressing-devices/
https://www.literitecontrols.com/programming-chelsea-switches/
https://www.literitecontrols.com/9386-2/


Dimming
Different Types of Light Dimming

In the old days, light dimming is through a variable resistor.
As the nob is turning, the amount of resistant will vary which
makes the current delivered to the load vary. Therefore, the
voltage drop caused by the resistive nob will decrease the
load voltage and dim the light down. The disadvantage of this
is its inefficiency, it doesn’t save any energy since the
applied voltage and current are the same between the dimming
load  and  non-dimming  load.  Current  must  travel  through  a
resistive  nob  so  the  energy  is  wasted  as  heat  from  the
resistive nob. It can also be potentially dangerous since it
creates a lot of heat.

Incandescent  Dimming  (Also
referred to as 2-Wire Forward
Phase Dimming)
The use of incandescent dimming can reduce energy consumption
and  increase  lamp  life.  Since  incandescent  lights  uses
resistive  filaments,  it  can  be  dimmed  by  most  electronic
dimmers. Typical incandescent dimmers such as Lutron DV-600P.
These dimmers use a silicon device, usually an SCR or a Triac,
to turn the AC waveform on part way through its cycle. By
varying the point at which the waveform turns on, we can alter
the  amount  of  power  delivered  to  the  lamp.  Incandescent
dimmers cannot be used to dim low voltage loads, but magnetic
low voltage dimmer or electric low voltage dimmer can be used
to dim incandescent loads.

https://www.literitecontrols.com/9386-2/


 

Benefits of Incandescent Dimming:

Incandescent compatible LED Drivers/lamps work with most
2-wire forward phase dimmers making them perfect for
many retrofit applications.
Some LED Drivers are specially designed to eliminate the
problems  associated  with  using  2-wire  forward  phase
dimmers with LED fixtures including flicker, ghosting,
pop on, drop out, etc.
2-wire forward phase dimmers are the least expensive and
have the most installations in the marketplace. In many
cases, these dimmers are less expensive than electronic
low voltage dimmers or 0–10V dimmers.
Generally, provide smooth dimming down to 10% depending
upon the dimmer’s limitations.

Drawbacks of Incandescent Dimming:

2-wire forward phase dimmers should not be used with ELV
drivers  because  doing  so  could  cause  any  of  the
following  malfunctions:  dimmer  buzz,  lamp  flicker,
interaction  between  circuits  or  radio  frequency
interference  (RFI).
At times, noticeable noise in a forward phase dimming
system can be observed as the filaments of the lamps are
being dimmed. When the power is turned on to the lamp
part  way  through  the  waveform  cycle,  the  filament
expands very rapidly, and then as the voltage ramps back
down  again  the  filament  cools.  This  rapid  cycle  of
expansion  and  contraction  leads  to  “Lamp  Sing”  (an
audible hum that can be objectionable).



Magnetic Low Voltage Dimming
Modern dimmers chop up the sine wave and turn off the circuit
whenever the voltage switches polarity and turn it back on.
The amount of time it turns off will dictate how bright the
light will be. If the dimmer is set on a lower light, then the
turn off time will be longer. If it’s on a brighter setting,
then the turn off time will be shorter. It usually has a very
smooth turn off period.

Magnetic transformers step down the 120 VAC line voltage into
12 VAC or 24 VAC. It uses copper winding around a steel core
to  produce  magnetic  flux.  It’s  usually  rated  as  Volt-Amp
because it’s heavily inductive and produces reactive power;
which we need to take it into account for on the rating.
Dimmers  with  magnetic  low  voltage  transformers  use  the
technology  known  as  “leading  edge”,  it’s  often  used  with
inductive loads such as motors.

Drawbacks of MLV Dimming:

Typical incandescent dimmers cannot be used to dim low-
voltage lighting systems, nor they can be used to dim
fluorescent  lights.  DO  NOT  USE  REGULAR  INCANDESCENT
DIMMER  ON  LOW  VOLTAGE  DIMMING.  It  produces  a  small
amount  of  DC  voltage  which  may  harm  the  magnetic
transformer.

Electric Low Voltage Dimming



(Also referred to as Reverse
Phase Dimming)
Electric transformers step down the 120 VAC voltage to 12 VAC
or 24 VAC using electronic circuitry. It’s usually very small
compare to magnetic transformers. They tend to have capacitive
input which leads the current, and will require a trailing
edge waveform for dimming. It’s very smooth to turn on but
requires a Neutral wire connection.

Benefits of ELV Dimming:

ELV  dimming  drivers  are  generally  widely  tested  and
approved by dimmer manufacturers for LED loads.
Generally, 2-wire reverse phase dimmers work better on
LED Drivers than most 2-wire forward phase dimmers. The
reason  is  that  most  LED  Drivers  use  Electronic  Low
Voltage  (ELV)  Transformers.  These  transformers  are
generally capacitive type loads which work much better
when controlled by Reverse Phase dimmers.
Allows smooth dimming down to 5% depending upon the
dimmer’s limitations.

Drawbacks of ELV Dimming:

2-wire reverse phase dimmers can be more expensive than
forward phase incandescent or magnetic low voltage style
dimmers.
Smaller install base could mean replacing incompatible
dimmers on retrofit projects.
2-wire reverse phase drivers should not be used with
forward phase dimmers because doing so could cause any
of  the  following  malfunctions:  dimmer  buzz,  lamp



flicker, interaction between circuits or radio frequency
interference (RFI).
2-wire reverse phase dimmers require a neutral wire.
This can result in having to pull additional wire on
remodel projects.
Some  architectural  loads  (e.g.,  linear  fluorescent)
perform better when dimmed with ELV dimmers. However, it
is  very  important  to  refer  to  the  luminaire
manufacturer’s  datasheet  to  verify  compatibility  of
forward or reverse phase dimming.

0-10 V Dimming Also Referred
to as 4-Wire Dimming)
Low  voltage  0-10  V  dimming  are  usually  used  on  LED  or
fluorescent  lights.  It  uses  low  voltage  0-10  VDC  signal
connected to each LED power supply or fluorescent ballast. 0 V
would be the minimum brightness and 10 V would be the maximum
brightness. Its most common applications would be LED lighting
fixture with 0-10 V dimming input. It usually requires a power
pack providing DC power to the 0-10 V dimmer.

Benefits of 0-10V Dimming:

Use existing 0–10V systems in retrofit applications.
Large 0–10V install base in commercial applications due
to IEC standards.
Allows smooth dimming down to 5% depending upon the
dimmer’s limitations.
Compatible  with  many  daylight  harvesting  controls,
occupancy sensors, and building automation.

Drawbacks of 0-10 V Dimming:



Some manufacturers do not follow the IES standard. This
leads  to  LED  Drivers  and  lamps  that  claim  0–10V
compatibility but drop out or pop on, or dim backwards
with the lowest output at the top and the highest output
at the bottom. Also, a function of correct pairing of
LED Driver and LED load.
The control signal is a small analog voltage and long
wire runs can cause a signal level drop that can produce
different light levels from different drivers on the
same control circuit.

Digital Dimming (Also Known as Dali)

With digital dimming, the driver receives a digital signal
which  tells  it  how  to  respond.  The  advantage  of  digital
dimming is that fixtures are addressable. You can also have
many more different levels of light output when using digital
dimming. Light fixtures require a Dali Driver and were more
common among fluorescent fixtures.

Reference:

http://home.howstuffworks.com/dimmer-switch.htm

http://ecmweb.com/lighting-control/shining-light-dimming

http://reader.mediawiremobile.com/Lutron/issues/107167/viewer?
page=91

http://www.lutron.com/europe/ResourceLibrary/362219.pdf

https://www.acuitybrands.com/products/detail/257121/fresco/fre
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