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® | CC Educational Resources

*1CC Fusion Project (my open source DIY HW /SW project)
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vent IDs, which

- 3 providing immediate feedback on
the status

* Autonomous Operation: LCC a ithout the need for a computer.

* Defining LCC's Role: It is important to note what LCC is not:

®* LCCdoes not serve as a substitute for DCC systems.
®* DCCis primarily used on the track for direct train control.

®* LCC operates beside the track, enhancing and potentially replacing DCC accessory decoders.

TCD Webinar



 a quick bus system

* Freedom ¢ unrestricted use and integration.

* Universal Compatibility: | ary framework for hardware and software, ensuring
wide-ranging interoperability.
®* Company Agnostic: LCC’s design is independent of any corporate affiliation, promoting widespread
/2

adoption and innovation.
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ppropriately.

llowed by the
onditional logic rules.

R

User Exer

ay present a Iarning curve, but the investment of time and

® Initial implementation o
effort pays dividends in operational efficiency and control.
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™ OpenLCB Network Tree — O X

Window Help

Y\wnLCB NetvN
+ 02.01.57.10.00.8A - Cressman East - 1511 and 152

4 02.01.57.10.00.08 - Cressman West - 151R and 152R

+ 02.01.57.20.00.03 - LCC - LocoNet Gateway - Rev-B7a firmware
+ 02.01.57.10.02.B5 - LCC Control Panel - Signal demo panel

+ 02.01.57.10.00.0B - Manion East - 201L, 202L and 251R, 252R

+ 02.01.57.10.00.0A - Manion West - 201R and 202R

+ 02.01.57.10.00.07 - Whithead East - 101L and 102L

+ 02.01.57.10.00.06 - Whithead West - 101R, 102R, and 51L, 52L
+ 02.01,12.7F.45.18

+ 02.01.12.7F,55.F0

In the OpenLCB o-peer interaction.

®* LCCNodelD

®  Adistinctive 48-bit hexadecimal identifier- for each LCC Node (e.g., 05.01.01.01.5C.60).
®*  Every Node mandates a unique Node ID, which is utilized by its firmware.
®*  The NMRA LCC assigns a unique set of Node IDs to ensure global uniqueness, akin to an ID assigned by Pat Fleming.
* (DI - Configuration Description Information:
/2024

®*  This details the Node's functions and the configurable settings for connected devices.

G It's designed to be stored within the Node for persistent reference.

TCD Webinar



d consumers, streamlining

® PrO 1CE | Producer

‘ Event

* Thisis W‘ EVICE ¢ S ‘_ Consumer

P

»Tumont  (,
® such as a sensor detecting a train or ¢ achine moving the points. o B
®* Consumer
* This is any device or Node that performs an action in response to an Event ID, like a signal changing its aspect or a
/2

turnout moving.
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eeded.

3in arrives.

peration across all sections.

-and-match approach to layout

User Interface Cu s or touch panels, tailored to the specific needs of
the layout operator.

Troubleshooting and Diagnostics: With bi-d vide feed bak for diagnostic purposes, helping to quickly identify and resolve issues
with trackside devices.

Modular Layouts: LCC simplifies wiring and setup for modular layouts, making it easier to connect and disconnect sections while maintaining consistent control across
the entire system.

Event-Driven Operations: LCC allows for complex event-driven operations, where specific actions on the layout can trigger predefined sequences, enhancing the
automation and interactivity of the model railroad.

TCD Webinar
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| Input (Produ(fpr\ Hxrante

Configuration — INPUT (BLOCK DE...]

We now go to the Indications (Producers) for this line, and enable two events. The
first (Event 1) will be sent when the Input is ’On’ (goes low in our application)
When we need to know if the block goes occupied, we will use this EventID.

Indications
Producer commands.

| Event1 | Event 2 I Event 3 | Event 4 | Event 5 | Event 6
Upon this action
|lnput On |vl Refresh |

EventID
(P) this event will be sent. - _ .
[02.01.57.10.00.06.00.06 Refresh | Write Copy I Paste ‘ | Search

Other uses of this Event ID:
Sensor Whithead West Main 1 Active

Event 2 will bé set to ‘Input Off’. Use ‘Copy’ and ‘Paste’ when you need to
utilize the magic numbers (EventID) for these events. Its description “Whithead
West Maj 1’ Is noted here to remind you of its function. We can search on this
name when we need to use this event in some logic. This information is known
because | made a JMRI sensor that follows it. This 1s a JMRI feature available
in the JMRI CDI tool.

Source: RR-Cirkits.com — Dick Bronson — Signaling Clinic Presentation
2/7/2024 TCD Webinar



http://rrcirkits.com/Clinics/MER 2021/MER-2021-Signaling with LCC-B.pdf

CON
'TUR’«

= QOutput (Consumer) Events

Event 1 will turn ‘On’ the line and event 2 will turn it ‘Off’. Remember we alrea

specified that /On’ just sends a 109mS pulse, so oupcoils are safe.
ands
Con mer commandy.

[ Event1 | Event /| Event 3 | Event 4 | Evght 5 | Event 6

EventID

(C) When this . ) !
[02.01,57.10.0407.00.30 I Refresh Write Copy aste Search

Other use
Turnout Trnout 201 Closed

tate will be changedto.
|Dn (Lihe Active) | Refresh ‘ ﬁte

Commands
Consumer comiman

Eventl | Event 2 | Event 3 | Ev,ﬁ 4 | Event5 | Event 6
EventID
(C) When this event occurs, _ _
|02 01.57.10.00.07.00.31 Copy l Paste Search
Other uses of this Eve . .

e changed to.
|fo (Line Inactiffe) ‘v| Refresh ‘ Write

Source: RR-Cirkits.com — Dick Bronson — Signaling Clinic Presentation
2/7/2024 TCD Webinar



http://rrcirkits.com/Clinics/MER%202021/MER-2021-Signaling%20with%20LCC-B.pdf

/ Block
Detect/ Occupancy

Mast
-/ Turnout / Rules_ [|Rule to| | Speed _>|:> This
Position / Norm/Rev Aspect Speed
: l
Speed T ppe%rance
Next L~ o To previous
Speed [+ Lamps JJ Signal
Effects
--_______.r"'jrr-_
/) rom Next Signal Drivers
0O

Selefef;

Source: RR-Cirkits.com — Dick Bronson — Signaling Clinic Presentation
2/7/2024 TCD Webinar
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Signal Mast# Signal Mast Head|(s):

Appearance: Individual Aspect Lamp Settings
Rule Rule Name Aspect [¥) Event to Set Aspect Lamp 1 Lamp 2 Lamp 3

Mast Rules Worksheet - WB LH
Node ID: 02 01.5. . .
Control Point/ Signal Description:
l -
P

! Clear Clear

LOGIC ALERT

5

7

Turnout and Signal ation Convention:
Switches: Odd numi “ontral Points or tie to
nearest milepost.

Signals: Even Mumbers off the aszocizted Turnout
MNumber; suffix with "W E"; suffix with additicnal
number correlating to b wmber with more than
one track.

G = Green, FG = Flashing Green,
R = Red, FR - Flashing Red.
Available Rule Names:

#4-Medium Limited Use: [ ) to indicated Lamp Phase,Flash Rate

Turnout_1

Available Track § 3

& Previous Signal Ref

Fiestricting Tumble

Mast Rules-WB LH  past Rules-WB RH Mast Rules-EB LH ~ Mast Rules-EB RH Mast Rules-SNGL X-LH Mast Rules-SNGL X-RH ~ Mast R = +

Source: The-LCC-Channel, Detlef Kurpanek
* TLC #13 video: https://www.youtube.com/watch?v=I5a-frZvOsg&list=PLaVRheJZ60pPkUZOzWV2GM mgPnEiN4Vo&index=14

* File: https://gnwrwy.com/Icc-resources/
2/8/2024 TCD Webinar



https://www.youtube.com/watch?v=I5a-frZv0sg&list=PLaVRheJZ60pPkUZOzWV2GM_mgPnEiN4Vo&index=14
https://www.youtube.com/redirect?event=comments&redir_token=QUFFLUhqa1MwUFp5MGI4TkxVNVZHYUdRRy0tQlFvTFVFd3xBQ3Jtc0tsZklDRHF0MVhNZXl2REppTjZSbzdQTF9uUkpYMWcxRUtvRm9mMmhiaE9lT0FaUU5rczVOSkdvWG92X1FIaFlzdnpFaFp2LUJPUEN2S3VrYTQwSmhvYncxcUZnV3JRLUxmZkNNUVczYUpLLTctVEs1dw&q=https%3A%2F%2Fgnwrwy.com%2Flcc-resources%2F&stzid=Ugz0qkfqnT-2W8BaVDh4AaABAg.9WfFw1lu6wd9WfYk9p6x90

Source: htt rrcirkits.com /descri index.html

TCD Webinar


https://www.rr-cirkits.com/
http://rrcirkits.com/description/index.html
http://rrcirkits.com/manuals/
http://rrcirkits.com/description/LCC-Power-Point-flyer.pdf
http://rrcirkits.com/description/LCC-Terminator-flyer.pdf
http://rrcirkits.com/description/LCC-usb-flyer.pdf
http://rrcirkits.com/description/Tower-LCC-flyer.pdf
http://rrcirkits.com/description/signal-lcc-p.png
http://rrcirkits.com/description/index.html

-

Ty

> ‘

| i e LCC Bus (CAN out cables)
5 2. LCC Terminators
3. LCC Buffer-USB (device)
* Computer interface
* LCC Bus (CAN in/out cables)
4. BODA4-CP (device)
* Current Transformers (CT)
* Track Blocks
* DCC Bus
LCC Bus i * Turnout Motor
* Turnout Power

PRODUCTS: R y
Lee R T s . 1. LCC Power Point (device)
1\] e i— oW RN e, 00— +  DC Power

Buttons

* Facia Buttons (controls turnout)

LCC Layout Command . . .
& Control Wiring S. Signal-LCC (device)

Drawn by: Dick Bronson L S i g nad I H ed d S

» , Linux Mac Date: April 2017
- Windows Buffer-USE 6. 2" LCC Node and Devices

Power Point

Source: https: / /www.rr-cirkits.com /wiring /

2/6/2024 TCD Webinar



https://www.rr-cirkits.com/wiring/

LC(

——

Example: LCC Evaluation Module

Simple evaluation / test module in Sn3 (48" x 18”): Block detection via current detection coils:
* Added basic ground cover! * Block occupancy indicated by LEDs, hidden in bushes
NCE command station (centre) attached with Velcro Turnouts operated by servos via Octopus III controller:

Simple power connectors for DCC & LCC (bottom right): * LCC connected to the Octopus 111
« 15V DC for LCC and Octopus 111 (servo controller) * Frog polarity controlled by a Tam Valley Frog Juicer
« 15V AC for NCE DCC command station LEDs to indicate turnout position:
* Aim: make this tmnspormblc for demos * 2 x pushbuttons to ope rate crossover. Either toggles crossover

w .& : ¥

".-3& -’c’ h ’f‘s! .L.Au\;..i‘-?&- ..

- nnl.m-'u! l.\ ullul_.l“..t.Ln-L-.-.__,_
LA (\ \ y‘)"a -O'). ~ '5“')

Source: Robin Peel, YouTube Video: https: watch?v=ijjaNduOcgaE

2/8/2024


https://www.youtube.com/watch?v=jjaNdu0cgaE

watchev=jjaNduOcgaE


https://www.youtube.com/watch?v=jjaNdu0cgaE

Source: https:/ /www.rr-cirkits.com /wirin

TCD Webinar
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Logic Rai”

TECHNOLOGIES

° G 6357 8&cat=&page=1

® LecTools by Bob Jacobsen, tps:
Mac/iPhone /iPad app for configu
Throttle — works with TCS CS-105 to control locomo
Send events, configure CDI, monitoring of LCC bus activity, and more

Use Wi-Fi LCC network hub from TCS CS-105, JMRI, and others

‘- odel Railroad Systems by Deepwoods Software, Robert Heller, https: //www.deepsoft.com /home /products /modelrailroadsystem

®* LCC software, hardware designs, and DIY Kits

UE X(by Rick Lull

DIY Kit for an LCC Node to control Track Siding
/2024 TCD Webinar


https://www.tcsdcc.com/cs-105
https://www.youtube.com/watch?v=hswuW1iz-Co
https://www.youtube.com/watch?v=BfaoZgjfcBg
https://www.trainboard.com/highball/index.php?threads/new-mrc-products-announced-at-amherst-rail-show.154111/#post-1289975
https://www.logicrailtech.com/xcart/product.php?productid=16355&cat=0
https://www.logicrailtech.com/xcart/product.php?productid=16357&cat=&page=1
https://apps.apple.com/us/app/lcctools/id1640295587
https://www.deepsoft.com/home/products/modelrailroadsystem/

LCC Playlist 4

e :
Gt ol H
n@ The LCC Channel Welcome -
and Intro :
2 TheLCC-C

nanne:
Connecting the LCC Buffer-
USE to a Win10 PC
The-LCC-Channel
M TLC 22 The Minimum LCC
2 | System
 The-LCC-Chanre
B TLC 22 -Intro to and Wiring
SR ihe S gnal-LCC Node

f? TLC #4 - Intro to an LCC 10
| card:the BOD4-CP

l ! TLC #3 Intro to the COI
TLC #6 Saving, Restoring
and Upda‘tr Firmware on_

TLC 2B Setting up Panel Pro

= for LCC H
741 | h

l

_Introduction to
Layout Command
Contrels

®  User Gro

®* Discussions ol

, Basic Concepts and 5
*  Website: https://groups.io/qg/layoutcommanc i ' Practical Exg,mples” =

®  Subscribe: layoutcommandcontrol+subscribe@groups.io QfLCC for MOde, Ral’: 9""5

4. Discord NMRA Interchange
*  #lcc channel
5.  NMRA https://www.nmra.org/lcc (docs and FAQs)
/2 / TCD Websinar


https://www.youtube.com/watch?v=jjaNdu0cgaE
https://www.youtube.com/watch?v=5GcjrlOH1ds&t=2203s
https://www.youtube.com/watch?v=Cx4hxv0-GJ8&list=PLaVRheJZ60pPkUZOzWV2GM_mgPnEiN4Vo
http://rrcirkits.com/Clinics/MER 2021/MER-2021-Signaling with LCC-A.pdf
http://rrcirkits.com/Clinics/MER 2021/MER-2021-Signaling with LCC-B.pdf
https://www.amazon.com/Introduction-Layout-Command-Control-Practical/dp/0988825902/ref=sr_1_2?crid=2DHOBJA408NRF&keywords=layout+command+control&qid=1707164239&sprefix=layout+command+control%2Caps%2C134&sr=8-2
https://openlcb.org/
https://groups.io/g/layoutcommandcontrol
mailto:layoutcommandcontrol+subscribe@groups.io
https://www.nmra.org/lcc

An LCC DIY Open Surce oJge
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ops at the train

and track power.

While operations are occurring, several trains are running continuously on changing routes and using warning signals at

tunnels, crossings, yard, station.
®* Sounds:

®* Add sound for more realistic layout. Sounds in woods, industry, stations, city, streets, etc.

TCD Webinar


https://www.youtube.com/results?search_query=mianature+wunderland

® Documentation:

®* Hardware: ordering PCBs, assembly of PCBs

* Software: CDI configuration

TCD Webinar



ovement of 1/O cards)

Many example
Support for a virtual cluster using ESP32-NOW (simplified Wi-Fi)
Support for |12C connectivity
Documentation
® Tools: Doxygen (code), Markdown (non-code), GitHub.io (landing page), Hyde (publication)

® Covers: DIY PCB assembly, planning, software configuration, etc.

TCD Webinar
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distributed 1/O card

®* Advanced Auton

® Crossing Grade; train detection and direction, move crossing arms, blink signal lights, crossing

arm lights, slow down train (DCC), sound bells /horn

* Station; similar to crossing grade, detection, train controls (slow, stop, bells /horn), station sounds

TCD Webinar



CAN Communications (MCP2515 Module)
JMRI (to LCC Node Card)
Wi-Fi (to computer)

TCD Webinar



Node Card CAN connections, 8x |/O lines, Bluetooth, Wi-Fi, Required, Implements LCC support via ESP32 and firmware. Connects to input devices (sensors, buttons, etc) and output

Alexa voice support, provides power, and 12C. (relays, LEDs, etc). Communications with other LCC Nodes (wired or wireless), Bluetooth to phones (admin)

Output Card

Input Card
I/O Card

Button Card

Touch Pad Card

Block Occupancy Detection (BOD) Card
Positional Occupancy Detection (POD) Card

Switchable Circuit Overload Detection
(SCOD) Card

Turnout Card

DCC Card
Sound Card
PWM Card

Stepper Motor Card
RFID NFC Card

Ultrasonic Occupancy Detection (UOD) Card

2/6,/2024

16x output lines

16x input lines

16x input / output lines

16x input lines
12x touch pads

8x Block Detections
4x Position Detection

8x Track Blocks

8x turnout motors (stall, twin-coil)

Cab speed, direction, sounds
4x MP3 Players

16x PWM Devices

4x Stepper Motors
1x RFID NFC Reader

15x Sensors

Consume LCC events to drive output devices on/off (relays, LEDs, etc)

Connect to input devices to produce on/off LCC events based on input from switches/sensors

Connect to input devices to produce on/off LCC events based on input from switches/sensors
Consume LCC events to drive output devices on/off (relays, LEDs, etc)

Connect to buttons to produce on/off LCC events based on mechanical buttons pushes (debounce)

Connect to capacitive touch pads to produce on/off LCC events based on touch

Connect to track blocks to produce LCC events based on occupancy (occupied, not occupied)
Place optical sensor between ties to produce LCC events based on exact position of cab/cars

Connect to track blocks; Consume events to turn current power on/off
* Produce LCC overload event when circuit overload detection occurs

Connect to turnout; Consumes LCC throw /close events to move turnout point sets

* Produces LCC thrown/closed events after point set movement is done

Consume LCC events to control train speed, direction, and sounds (horn, whistle, bells sequences)
Consume LCC events to select and play/pause MP3 files thru layout speakers

Consume LCC events to control Lamp LEDs (on/off, blink, brightness), Servo Motors, DC Motors, NeoPixels strips

Consume LCC events to control stepper motor movements
Produces LCC identification events in the presence of RFID tags (mounted on cabs/cars)

Produces LCC detection events when an object (person) is within configured range of sensor

TCD Webinar




Button Card Usage Guide

Buttons on a model train layout provide tactile control and interaction, enhancing the user experience and allowing for precise operation

of various feature{jB

Button Use Description

Start/Stop Trains Use buttons to manually start or stop trains on various tracks.

Change Train Directions Allow operators to change the direction of a train's travel.

Activate Sound Effects Trigger sound effects like train whistles, station announcements, or ambient noises.

Control Lighting Effects Turn on or off specific lighting elements, or change lighting scenarios (e.g., day to night).

Operate Turnouts Switch the rail turnouts to direct trains to different tracks.

O Animate Scenery Activate moving parts in the scenery, such as opening bridge, rotating windmill, or animated
figures.

Control Level Crossings Operate gates and signals at level crossings manually.
Activate Special Effects Trigger special effects like smoke from chimneys, fire scenes, or water effects.
Emergency Stop A safety feature to immediately stop all trains and moving parts in case of an issue.

\ Cycle Through Scenes Change between different scenes or layouts, for modular train setups.
Activate Display Lights Control additional lighting for display purposes, not part of the layout's operational lighting.
Launch Automated Start a sequence of events, like a complete train journey with multiple actions.
Sequences

2/6/2024 TCD Webinar 29




Assembly Guides
@tableofcontents

Assembly Guides {#assembly guides}
Breakout Boards
Additional Materials:
Supplies
Informational Guides

How to Guides

Cards are PCB (boards) that provide specific functions for adding layout automation. Cards are connected

together using a Node Bus Hub to form the project's Node Cluster. Each cluster requires one Node Card to run
the firmware for the LCC Node.

Included below are the assembly guides for cards:

Node Bus Hub - integrates multiple cards for assembling an LCC Node Cluster.

O = Qutput Card - supports adding output device controls (LEDs, etc.) e

Fidgds

RPI-CAN Card - supports RPI, JRMI, and CAN integration into the LCC Node Cluster (no additional wiring)

Sound Card - supports adding sounds to the layout using MP3 players.

Breakout Boards

Additional Materials:

Supplies )
/2024 TCD Webinar 30
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h has been a challenge

ied wiring, which go beyond the capabilities of DCC

LCC provide
accessory decoders. - -
The system is designed to be future-proof, allow d expansions without the need for physical access to the hardware, unlike many DCC

components.

* No Centralized Control Requirement:

®* LCC operates on a peer-to-peer network, eliminating the need for a centralized command station, which is a core component of DCC systems.

®*  This decentralized approach of LCC enables more robust and resilient layout operation.

TCD Webinar
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