Low Cost DCC (LC-DCC) 2.2
Software Users Guide

24th April 2020



Summary
Provided in this document is a software user’s guide for the LC-DCC Windows and Android software and
M3/M4 processor programming details.

Software that resides in the ARM processors that control the DCC track lines and associated Windows and
Android software is purchased from eBay.

Disclaimer
The designers accept no responsibility for any damage to any train or accessory decoder connected to this
DCC system through incorrect assembly or use of the hardware design.

Please read s-9.1_electrical_standards_2006.pdf NMRA standard before purchasing and using a power
supply. Also note some cheap power supplies can give over voltage output.

License / Usage Terms

All the software components are protected by license. When you buy the software from eBay, you are
entitled to one license which will be provided by Email, contact support@swws.co.uk with processor
identification code. Extra licenses may be purchased via PayPal, go to http://www.swws.co.uk/lc-dcc.html and
complete the PayPal order.

Existing users of the 1.X design

Existing users will need to obtain a license key, this will be provided free if you have purchased via my eBay account.
Users creating their own software who want to upgrade will also need to contact us to obtain an “unlock code” for
their M3 or M4 processor. Also, the M3/M4 pins A6/A7/C0/C1/B0/B1 functions have changed so this document
should be consulted.

LC-DCC Forum

A low cost DCC forum can be found at http://low-cost-dcc.freeforums.net, this was created in March 2019.



mailto:support@swws.co.uk
http://www.swws.co.uk/lc-dcc.html
http://low-cost-dcc.freeforums.net/

Buying On EBay

Please note that there are a number of false adverts on EBay that cannot provide support or valid updates
for this project and may not even provide anything for your money. The idea of Low Cost DCC is to make
available a quality product at a price that everyone can afford. Only buy from the designer and developer
of this project. To ensure you are buying from the only official EBay listing check the seller information is

as displayed below (seller: johncaffyn, location: Bristol). Any other listing is false.

BB Low Cost DCC Controller2amp ¢ X 4
sfed7e12g8nvarOsw.. % @y | @

@ https://www.ebay.co.uk/itm/Low-Cost-DCC-Controller-2amp-or-10amp-with-CV-programming-and-BlueTooth/332313493010?epid= 140058687 158hash=item4

€ &
Create postage discounts
<3 Low Cost DCC Controller 2amp or 10amp with CV programming and Shop with confid
& op with confidence
&£ BlueTooth
("0 4 A KA 3 t eBay Money Back Guarantee
= = 8. 8 8 & product ratings Y Y
Low Cost DOC 20 X G Get the item you ordered or your
Condition: New money back. Learn more
20 available
Quantty: |1 86 sold / See Feedback
Seller information
johncaffyn (253 % )
£14.99
100% Positive Feedback
m Contact selier
Add to basket See other items

Add to watch list |«

e S j . -
Configuration Check Updates
L Bxit LC-DCC
100% buyer satisfaction Click & Collect 162 watchers

Collection:  Click & Collect - Select store at checkout

Postage: Free Standard Delivery | See details
ftem location: Bristol, United Kingdom
— Posts to: Worldwide
=
Delivery: Estimated between Fri. 12 Apr. and Mon. 15 Apr. @
" Processed
Payments:  PayPal m visA =|_hypaypa4 | See payment information

Returns:  No returns accepted | See details

@ Have one to sell? Sellit yourself



Contents

SUIMIMIAIY it e e e e e e e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaeeaeeens 2
DT ETol 113 (=T TSSO TSP PR PRSPPI 2
R Tol T T I A U= T= LT =Y 1 0 LT 2
EXISTING USEIS Of the 1. X AESIZN .. .uiiiiiiiiiie ettt et e e et e e e e et e e e e e bt e e e s eataeeeesabeaeeeenbeeeeeaasaeeeennseeeeennteeeeennrens 2
I 1O G o (U o OO PP 2
BUYING ON EBAY ..uetiiiiiiiii ittt et e ee ettt et e e ettt et e e e e s e sttt e e e e ee s s aasb et e e eeeesa s assbeaaeeeesesaassbetaeeeesesanssbaaaaeeeeesanssraaaaeasenns 3
T e o [V Tord o] o U TSP PO PRUROPPIO 6
M3/M4 Programming FIle.......ui i ccieeciie ettt ettt e st e s esaeesteesteesteesaaesabeeabe e beesbaessaessseesbeenseasaesssesssesasesnteeseeseessns 6
Programming STM32FA11RE NUCIEO BOAITS ........uviiiiiiieeeciiee ettt ettt e et e e e e tee e e e eabe e e e eente e e e eeabaeeeeasteeeeanbeeeeennsens 7
Programming SMT32F103 Arduino BOAIAS .......cccuuiiiiiiiiieiiiiiee s seiiee e eeitee s estte e e seteee s ssbee e e ssabeeeessnbeeeessasaeesesnseeessnnseeessnasens 9
Programming Vel iCatiON ... ..uiii et e et e e e et te e e e e bteeeeebeaeeeeastaeaeabteeeeanstasaesstaaeeassseassnsseneesnns 11
VAT Yo (o N L T o U DAY o o] ot 14 o] o - PRSPPI 13
) ] Y == o PP P PP PP PPPTOPPPT 13
(@oT o} = (VT 1A o T A YAVAT o o [o 1YY PP 14
SErIAl POIt CONNMECLION «..eeeitietieeiee ettt ettt bttt st et e bt e bt e s bt e she e sateeate e beenbeesbeesmeesabesabeeabeenbeeanees 14
VA e T T o T=Tot 1 o] o OO PR POPP O PPPPPP 14
(00T 0 A o] 1T B Y=] i A Ta Y= PRSP 15
CUITENt OVEIIOad SETEINGS. . eei it e e e e e e st e e e s bt e e e e s abbeeeesateeeeassbaeeesssaeeessseeeesnnsees 16
Track CONTIOI WINGOW ..ottt ettt ettt e bt e s bt e sat e sab e et e e b e e bt e s bt e sheesabeeabeebeesbeesanesanenane 17
POPUPD IV BNU L s s s ann 18

PN o [T o= = o =4 o <IN TU T o] o P PUPPR 20
=T o TS e Yo o o] R R SRI 23
FUNCEION BUETEONS ...t st e et e e st e e e s mb et e s s mr e e e e s mra e e e smbaeeesannneeess 23
ENgine WIiNdOW — WINAOWS ONIY .....uiiiiiiiiiicieie ettt e et e e e et ta e e e s ata e e e s sasseeeeansseeeessssaeesnnsseeesnnsnneens 24
DCC Packet Configuration WINOGOW..........uuiiiicuiiieeccieie ettt ettt e e ettt e e e e ctte e e e ettt e e e e abaeeessasseeesnsaeeeeaasseeesansseeesansenaens 26
SEIVICE MO WINTGOW ...ttt sttt ettt s bt st et e et e e b e e s beesbeesatesabe s bt e be e beenbeesmeeeneeeaneebeens 28
TIME TADIE WINAOW ...ttt s e st e bt e e s bt e e s ar e e sabe e e beeesareeesmseesareeeaneeesrenennneenas 29
LC-DCC Controller Communications WINGOW .........cc.eeruieiieirienienieeieeneesie ettt sttt et st sne b e sneesanesane e 31
JiNaTe [go]To =] [UT=] do Yol d o 12N T o] ITor= ) Lo o FPU S PURRR 32
TaI &= [T =Yg Yo [eYTo VY o] o] [ oF- A o T o VSRR 32
SHAMT-UD SCIEN e 33
SEIVICE IMOTE SCIEEN.... ettt ettt sttt ettt e b e b e s bt e she e s et e et e e bt e b e e s heesasesmsesab e e b e e beenbeesmeesnneeareeseens 34
D] GO Oo 70} i o] BT ol =TT o TSP SPUPTOTRROPRRTI 35
Multi Train DCC CONTIOI SCIEEN «..co.uviiiieiteiteeiee ettt sttt et sb e st e st st st e bt e b e s b e e eme e et e e be e beesbeesnnesanesane 36
(@0 g} T={0 = 1A (o] o Yol f=T=Y o TR UEURE 37

J N aF ] Loy (U @oT g iT={ U= o] Yo Y=Y o T 38



Yool =T Yo A = TW] o ol @e Yo i F={U = 4] o TSR 39

ENGINE & ACCESSONY AUUIESS .eeeieiiiiiiiiitiee e e ettt e e e e e e e ettt e e e e e e e e e e bareeeeeeaeesaasssaeeeeaasesassssaseeasasasasnsssasssesesasanssrssenes 40
Yool =T Yo VR o] o] o] IYo o =1=T VUSSR 41
LiceNSE IManNAZEMENT SCIEEN ..cciiiii ettt ettt ettt e e e e sttt et e e e e e e s b sttt e eeeeeesaansbbaaeeesesassasebaeeeeesesnannsenaees 42
F AN a Yo [oTlo IV ZeY (ol Y o o] ITor=Y o o [P PP 43
) - [ ol o I Yol 1= o IO U U UUUU OO UPUUUPUPUUPUUPPPPPP 44
CoNfigUration OPtiONS SCIEEN .....cii it ettt eete e e et e e e et e e e e ebteeesebteeesebteeeeabeeeeeansteeesasteseesstneseanssnnansnns 45
Update CUuStomM COMMANGAS SCrEEN ......uviiiiiiiiie ettt sttt e ettt e e s st e e s sbteeeesbreeeesbaeeeesnraeeessseeesasbeeessnsseeessnsseeessnnsens 46
GOOEIE VOICE INPUL SCIEEN ...ceeiiiee ettt e ettt e ettt e e et e e e ette e e e etteeeeebteeeesstaaeeestaeesasstaeaaastaeesastseesastesesanssneesanstenassnns 47
IMANAEE LICENSES SCIEEN «...eeiiiiieeee ettt et ettt e e e e e ettt et e e e e e s bab et e e e e e e e s aasabaaeeeeeeesansssbaaaeesesassnsabaeaeessessannsrraees 48

VL= Y o] @ o F= YV e{cl 1y e Y 2SR 49



Introduction

This book describes installation and use of the various software items that make up the LC-DCC system.

This includes programming the M3/M4 micro controllers, installing and using the Android application and
installing and using Windows and Linux applications.

All software components can be downloaded free of charge from www.swws.co.uk/dcc files.html. The
software requires a license to use which is purchased on EBay.

M3/M4 Programming File

The M3 and M4 binary programming files are contained in .zip files that can be downloaded from
www.swws.co.uk/Ic-dcc-files.html. Within the .zip file there are four programming files, these files are for different
current configurations. The INA219 can be configured to measure 3.2 amps maximum (default) or 6.4 amps, 9.6
amps or 12.8 amps by adding extra shunt resistors. The programming files are setup for each of these current limits
and the correct one should be chosen for your configuration. If no INA219 is connected then you can program any
binary file into the M3 or M4 processor.



http://www.swws.co.uk/dcc_files.html
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Programming STM32F411RE Nucleo Boards

To program STM32F411RE boards you must download from the STM website the STM32 ST-Link Utility Windows
application and associated USB drivers.

The board is then programmed using the STM32 ST-LINK Utility as follows:

Install the STM V2 Link software, this can be downloaded for free from: http://www.st.com/en/embedded-
software/stsw-link004.html.

Connect the F411RE board to a PC using a USB cable.

Use the file menu and open the binary file you require to load. This may be bt_terminal_m4.bin if you need to
configure a Bluetooth module or any LC-DCC controller file such as lc_dcc_serial_m4_3p2.bin,
Ic_dcc_serial_m4_6p4_wadc.bin etc.

B, STM32 ST-LINK Utility - O *
File Edit View Target ST-LINK External Loader Help

He @&l BT

Memory display Device
Device ID
Address: | 0x08000000 Size: Ox6620 Data Width: | 32 bits
| ™ | | Revision ID
Flash size

Device Memory ~ File : dec_cirl_serial_m4.bin
[dec_ctrl_serial_m4.bin], File size: 26144 Bytes

Address 0 |4 E c | asci
000000000 20008360 08004E6T 08004ECE 08004ECE “EUiNLENLEN..
000000010 D200MEC2 | 4FFOE92D 4338FBDC ES91B0B3 EN..-ed0Ueg8CrF="&
000000020 93014100 FO4F4422 FO040901 20000307 |LA.""DO&...5...,
0x00000030 F103FAD9 BFBA4623 EBOCIDE3  1CE703E3 JOL.REF,;5..85.9.
000000040 BBE4F393 EA414297 46300106 F233463C "gik—BAE. .=F<Ffp
0x00000050 DIEAIBE4  |FBCC4SFD | F3007338 F10E2099 i ¢NOEigBs. 6 ™E.R
0:0000D0BD EBCB0ED1 EBODOSDE 93000308 FO4F46BE L EE...E..."%FODE
000000070 FO4FOBOD F1BED901 46720FD0 FIOEBFBE  |..08..%A..rF,;.A
0x00000080 EBOCO207 | FODEO2E2 F8920407 Fa201BE4 ...Ed@..8..'0d. 0
£ >

I1‘EI:II|5: 15 : [dec_ctrl_serial_m4.bin] opened successfully,

Disconnected Device ID :



http://www.st.com/en/embedded-software/stsw-link004.html
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Use the target menu then program and verify (CTRL+P) to program to F411RE flash memory:

Download [ dec_ctrl_serial_m4.bin ] pod
Start address : |0=08000000
Filz path : |E:'\users'xiu:nhn'\Du:u:uments'xdu:u:_stmEEf‘l 03%mdhdec_chl_z| | Browse
" erification
(®) Werify while programming () Werify after programming

Click "Start" to program target.

Fieszet after programming




Programming SMT32F103 Arduino Boards

To program STM32F103 boards there are two options, either via the serial interface of USART1 or by using the debug
connector and an STM ST-LINK V2 USB adapter. If using the STM ST-LINK V2 USB adapter follow the instructions in
the previous section for the STM32F411RE processor. For the serial USART1 option you must download from the
STM website the Flash Loader Demonstrator Windows application. The programming screens appear as follows:

i Flash Loader Demonstrator — = i@ Flash Loader Demonstrator — >
‘ 'I augmeanted ‘ 'I augmented
Select the communication port and zet settingz, then click nest to open
cohhection.
Target iz readable. Please click "Mext" to procesd.
Commot far all familiss
(v LART
Paort Mame COM4 ~ | Parity Ewen hd
BaudRate  [115200 <] Eche Disabled - [Femove protecion |
[rata Bits 2 Timeaut(z) 10 hd
Flazh Size E4KE
‘ Mext ‘ Close Back ‘ Mext | Cloze
s Flash Loader Demonstrator - = ¢z Flash Loader Demonstrator - x
‘ " augmented ‘ 'I augrmanted
Pleaze, select your device in the target list " Erase
Target  |STM3I2FI_Med-density_G4K | = - J
PID () J0410 {* Download to devi
* Download to device
BID [hl |NA Download from file
Yergion |22 ||sers\iohn\D ocumentghdes_stm32F1 024m3hdec_ctil_senal_m2.bin J
Flash mapping * Erase neceszary pages " MoEraze " Global Erase
Marne | Start address | End address | Size | R | W’| ~
R Fagsd 045000000 ¢ BODOSFF  Dx400(1K) @ (| eooooo0 ~]
& Pagel 0« 8000400 0= 80007FF  Ox400(1K) E [~ Optimize [Remave some FFs) [~ Werify after download
WPage2  0x2000300 O« S000BFF 0400 (1K) 1 Aol option bytes | [
A Paged Ov B000CO0 0w SOOOFFF  Owxd00 (1K) &
A Paged 08001000 OxB0OT3FF w400 (1K) " Upload fram device
% Page5 08001400 0= 80017FF  Ox400(1K) Upload to file
4 Pagefs O 8001500 O SOOTBFF  Oxd00[1K) | J
A Page? 0+ BO0ICO0 0w BODTFFF 04400 (1K)
& Paged Ox 8002000  Ox BO023FF  Ox400(1K) E (" Enable/Disable Flash protection
& Paged 048002400 O BOOZFFF  0x400 (1K)
8 Pagel0 048002800 0xBO0ZBFF  Ox400 (1K) |DIsBLE | [wRITE PROTECTION  ~| J
M Pacell 08002000 OxE002FFF Owooik) FEIEL v

Legend : Pratected UnPratected " Edit option bytes

Back ‘ Mewt | ‘ Cloze |

Back

(L]
=
2
ki

To program the STM32F103 make sure the two boot jumpers near the USB connector are set as shown below:
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Connect a FTDI 232 USB serial adapter as shown above on the right to A9 and A10 pins on the STM32F103. Power
the STM32F103 from either the FTDI module or from a USB cable connected between a PC and the STM32F103 USB
connector. Note if using the FTDI to power the STM32F103 ensure the correct voltage (jumper on FTDI) is selected
and connected to the correct pin on the STM32F103.

Run the flash loader software on the PC, select the correct COM port for the FTDI USB module. Select the next
button three times assuming all is ok (as per the previous page screens).

Select Download to device and choose which binary file to program. The binary files are different for the blue and
black pill and have blue or black in their names: lc_dcc_serial_m3_black_3p2.bin,
Ic_dcc_serial_m3_blue_3p2_wadc.bin for example. Once the programming is complete change the boot jumpers so
both jumpers are near the USB connector.

Cycle power on the STM32F103 board and then follow the programming verification section.

If you want to configure a Bluetooth module then program the bt_terminal_m3.bin file which works for both blue
and black pill boards.
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Programming Verification

Once the board has been programmed and if required the boot jumpers changed (STM32F103) the board LED should
flash once a second. To further verify the board has programmed use Tera Term or any other terminal emulator
program and connect to the board USB connector using a USB cable. Set Tera Term up as follows:

Tera Terrm: Mew connection 4
O TCPAP myhost.example.com
History
Telnet e
S5H S5H2
Other
UNSPEC
® Serial Port: |COM3: STMicroelectronics STLink Vi ~
Cancel Help
Tera Term: Serial port setup *
mert =~
Baud rate: 38400 w
Data: 8 hit w Cancel
Parity: none w
Stop: 1 bit v Help
Flow control; none w
Transmit delay
EI msecfchar EI msecfline

Tera Term: Terminal setup

Terminal size New-line
80 | x (24 | Receive: AUTO
[ Term size = win size Transmit: || - Cancel
Auto window resize
Help
Terminal ID: ¥T100 - [ Local echo

Answerback: |

| [ Auto switch (VT<->TEK)

Coding [receive]

UTF-8

e

Coding [transmit)

UTF-6

L

locale: |american

CodePage:

11




To verify correct operation of the software, use the following instructions on the terminal:
Press a lower case z key; this enables echoing of characters by the LC-DCC controller.
Next enter ?VER to display the software version number

The output should appear as follows on the Tera Term display for an STM32F103 board with potentiometer control
attached:

M COM12:38400baud - Tera Term VT — O >
File Edit Setup Contrel Window Help

7VER
LC-DCC-PI@6-M3-24.04.20-3. 2A-0P2

Similar outputs will appear for the SM32F411RE boards. The software build date is indicated by 24.04.20 in the
above screen shot, the protocol version by PI06, the INA219 current limit by 3.2 (amps) and OP2 indicates two track
outputs.



Windows & Linux Applications

The Windows/Linux application can be downloaded from the website specified at the start of this document. This
application does not need to be installed it can be copied and placed on any of the PC drives. The application allows
for CV programming (service mode), train/points control and a time table driven mode for trains and points.

The following sections explain the different screens, screen shots are for Windows and may differ slightly on Linux.

Start Screen

When the application is executed the screen appears as follows:

W Low Cost DCC 2.2 X

. Configuration i Co Check Updates
Senice Mode Exit LC-DCC

This screen provides the user with buttons to configure the DCC control system, check for software updates on the
internet, exit the application and run the different operating modes of the DCC control software.

The check updates button will interrogate the www.swws.co.uk website to establish if there is a newer version of the
software available. If there is a newer version the user will be informed of the download URL link and the new version
number and release date.

The exit button closes the Windows application.

The configuration button displays a configuration window which is explained in the next section.

13
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Configuration Window

Serial Port Connection

The configuration screen has four pages. The first page allows the user to choose a serial port that is used to

communicate commands to the LD-DCC controller:

Configuration

Serial Port  WiIFI Controller Settings

Select Serial Port
COME - USB Serial Device (COME)

Refresh List
w® OK ¥ Cancel

Cwerload

A serial port must be selected then the connect button must be clicked to connect to the controller. Note that when
using Linux it may be necessary to change the access permissions for the serial device, for example:

sudo chmod ugo+rw /dev/ttyUSBO

WIFI Connection

The second page allows the user to connect to an LC-DCC system that supports WIFI connection.

Configuration

Serial Port WIFI
Enter LC-DCC IP Address:

Controller Settings

13216852

| Connect

«" OK

Remember to configure your LC-DCC Wifi unit first

¥ Cancel

Pt

Owverload

An IP address must be selected for the controller, then the connect button must be clicked to connect to the
controller. The LC-DCC controller must be configured first.

14



Controller Settings

The third page allows for a number of LC-DCC controller configuration options:

Configuration >

Serial Port  WIFI Controller 5ettings  Qverload

Accessory Repeats : Function Repeats ;| 4 w

[+] Enable Engine Lacks [ 1Enable Accessory Locks
[ LongAddress Mode []128 Speed Steps

o OK ¥ Cancel

The controller settings page has the following configuration options:

Accessory Repeats

As DCC is unreliable due mainly to the mechanical pickup on the track and dirt on the track the user can configure
the number of times an accessory packet is sent to the decoder. The maximum number of accessory packets that can
be sent is 8. The default value is shown above.

Function Repeats
This controls the number of times a function packet is sent to a train decoder. A function repeat value can be 1to 9
or continuous. The default value is shown above.

Enable Engine Locks

This option enables engine locking. This means no two serial interface controls can manage the same engine. If there
are multiple users controlling trains then this should be enabled. If you are using a second serial interface for Bluetooth
walk about control then you probably want this not enabled.

Enable Accessory Locks

This option enables accessory locking. This means no two serial interface controls can manage the same accessory
address. If there are multiple users controlling points or accessories then this should be enabled. If you are using a
second serial interface for Bluetooth walk about control then you probably want this not enabled.

Long Address Mode
Long address mode enables 14-bit engine addresses in the LC-DCC controller and all addresses generated by the
controller will be 14-bit addresses.

128 Speed Steps
This option sets the LC-DCC controller default speed steps to 128. The speed steps for any engine can be changed
from the track control screen to either 28 or 128.

15



Current Overload Settings

The fourth page allows the current overload detection configuration:

Configuration >

Serial Part  WIFI Controller Settings Overload

Cwerload Current (amps):.  Service Mode (amps):

[2.00 2| |os0 z

o OK ¥ Cancel

The overload detection page settings are as follows:

Overload Current

This is the overload detection maximum current allowed during normal train operation. If a current larger than this
is detected the LC-DCC controller will remove power from both tracks A and B.

Service Mode Current

This is the overload detection maximum current allowed during service mode operation. If a current larger than this
is detected the LC-DCC controller will remove power from both tracks A and B.

16



Track Control Window

% Track Control - LC-DCC-PIDG-M3-23.02.20-BETA-2.2A-0P2 O *

Engine Control

Bl

4 v

ﬂﬂ-'ﬂﬂ

FL|F1|[F2| P3| 4| F5 4 [ 0 3 .
£

: [] ] [] [] 0 []
GWR 0-6-0
- L
GWR 0-4-0

W
A
»

Emergency Stop
Add Engine Button L

Zoom Out =

Zoom In .
Load Track Image

Save Settings

f

Load Settings

0mA

The track control screen allows control of both trains and point/accessory decoders/dcc packets. Each point can
have two buttons allocated to it to control point direction. DCC packet control can be added via buttons and the
DCC packet configuration window. Engine buttons can be added to simplify engine control. Decoder function
buttons can be labelled by the user for each engine address and the button on colour for each button can be
defined. All configuration values can be saved and reloaded using the save/load settings buttons.

The status of track A and B power is monitored continuously along with the current being used by the layout.

To use this screen an image of the track layout must be loaded using the Load Track Image button. This can be in
any of the common image formats like .png, .jpg etc.

In the example screen above can be seen the new DCC packet control buttons for: depot, siding, all stop and
platform lights. These buttons allow user selected DCC packets to be sent to the controller and finally the track DCC
signals.

17



Popup Menu

The popup menu on the layout display allows addition of point control, packet control, engine windows, overload
reset, space bar configuration and other miscellaneous features such as: hide the left-hand engine panel to maximize
the track display, check their point configuration and setup DCC Concepts learning accessories.

W' Track Control - LC-DCC-PI0G-M3-23.03.20-BETA-3.2A-0P2 O >

Engine Control

Y
- S Add Point Control
8] - 22| . Check Point Control Setup
v Add DCC Packet Control
FLI/ F1 F2 F3 F4 F5 Hide Engine Panel
< ’ Mew Engine Window
DCC Concepts Setup
Show Centroller Communications
DCCE-5Stop Alt+E
DCC Reset Alt+R
DCC Stop All Alt+A
Emergency Stop Overload Reset
Space Bar Option »
Add Engine Button Accessory Tests
Zoom Out
ZoomIn

Load Track Image

Save Settings

Load Settings

Space Bar Option
The space bar menu option allows the following action to be performed when the space bar is pressed:

Do Mothing
Power Tracks Off
Stop Engine

#® E-Stop All Engines
Stop All Engines

E-Stop All Engines generates a DCC emergency stop all whereas a Stop All Engines generates a broadcast stop DCC
packet.

Overload Reset
If the LC-DCC controller has detected an overload and disabled power to the tracks the overload can be reset by
using this menu option. The cause of the overload must first be resolved.

18



Adding Engine Windows
Engine windows can be added using popup menus from either the main track display or via engine buttons from the
left-hand panel. See the Engine Window section for more information.

DCC Concepts Setup

This menu option allows configuration of accessory decoders that have a program/learn switch. It allows an
accessory address to be sent to the track via the LC-DCC controller so the accessory can learn the programming
address. This menu option is only enabled before any train or accessory commands have been sent to the LC-DCC
controller.

Adding Packet Control Buttons
Use the Add DCC Packet Control menu option to add a button that controls the sending of DCC packets. See the DCC
Packet Configuration Window for more information.

Adding Point Direction Buttons
To add point direction buttons, use the right mouse button on the track image and then the popup menu Add Point
Control, enter a label for the point and an address:

Point Label pod

Enter Label (optional) :

bre |
" OK 2 Cancel

Address ot

Enter Address

& 0K # Cancel

The point control setup can be checked by right clicking on the track image and selecting the Check Point Control
Setup menu option. This will check addresses are not duplicated and direction values (0 or 1) are not duplicated.
Any problems are highlighted red and yellow.

Once a point button has been added it can be managed by using the popup menu for the point direction button.
This is accessed using a right mouse click on the point direction button.

The popup menu has the following options:
Change Value (Direction)

This option allows the accessory value sent to the DCC unit to be changed, valid values are 0 to 7 inclusive. This
value along with the address is used to switch a DCC point decoder when the button is clicked.

Change Address

This allows the DCC address used for the point direction button to be changed. When the point direction button is
clicked this address along with the direction value 0 to 7 will be sent to the DCC control unit to control the point
decoder.
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Move

This option will move the point direction button with the mouse until the user clicks on the button or track image
with the left mouse button.

Delete
This option allows the point direction button to be deleted.

Adding Engine Buttons
Engine buttons can be added using the Add Engine button. The button must have a label:

Engine Label >

Enter Engine Label :

o 0K 3 Cancel

Each engine button has a popup menu accessed by using the right mouse click on the engine button:

|
r
I—gw Change Address

=r

Stop Engine
Remowve Engine Button

Mew Engine Window

Speed Steps ¥
Set Volume
Analog Control > Use ADC1 POT-1

~ Use ADCT POT-2
Use ADCT POT-3
Use ADCT POT-4
Use ADC2 POT-5
Use ADC2 POT-6
Use ADC2 POT-7
Use ADC2 POT-8

Deactivate Analogue Control

The popup menu has the following options:
Change Address

The engine address can be changed using the following dialogue window:

GWR 0-4-0 >

Enter Engine Address:

| |
" OK 2 Cancel

Stop Engine
This option will send a DCC stop command for the engine address.
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Remove Engine Button
The engine button can be deleted with this option.
New Engine Window - Windows Only

Creates and engine window with the same address as the engine button.



Speed Steps

Allows the speed steps to be changed between 28 and 128 steps for the engine decoder.
Set Volume

Allows the engine sound volume to be changed assuming the engine decoder has sound.
Analog Control

Allows configuration of the analogue potentiometer options assuming the LC-DCC controller has ADC
potentiometers build into it.



Engine Control
Apart from the engine buttons there is an engine address field that can be used to select engine address.

Below the engine address field are buttons to control engine speed + or -, engine direction >> or << for forward or
reverse and an engine stop button.

Below these buttons is a scroll bar that can also be used to set engine speed.

Below the speed scroll bar are buttons that allow engine functions to be turned on or off. The buttons currently
support the NMRA DCC function group 1 functions F1..F4 and FL (light).

Function Buttons

Each function button has a popup menu accessed by using the right-hand mouse button. The popup menu allows
the function “on” colour to be changed and the button label to be changed for each engine address. All changes can
be saved in the settings file.



Engine Window — Windows Only
The user can add as many engine windows as required. The window allows control of one engine address. The user
can add buttons to control engine functions. The widow appears as below:

1 ]

The use can configure the window by using the mouse right click button to access the following menu:

1 [=]

Add Function Button

Remove Function Button
Change Window Title
Change Engine Address
Increase Window Size
Decrease Window Size
Change Button Function *
Change Butten lcon b

Function Button Time >

The use can a a new function button, delete (remove) a function button, change the window title, change the engine
address or change the window size.
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To change the function or icon used for a button, right click on the button and select the Change Button Function or
Change Button Icon menu item then choose the new function or icon from those displayed:

L a 1 B

¥ FO * Add Function Button

Add Furction Button Remove Function Button

@ » Remove Function Button Change Window Title
Change Window Titlz
ChangeEnginz Address

Change Engine Address

Increase Window Size

Increase Window Sizz . .
Decrease Window Size

Decrease Window Size

Change Button Function »
Change Button Function » F)

w

BV §OL §

Change Button lcon
ChangeButton lcon » F1 Horn

o

Function Button Time
Function Butten Time » F2

Siren

Light
Whistle
Steam
Diesel

Lamp

F20
F21
F22
F23
F24
F25
F26

The function buttons can be configured to automatically turn a function off after it has been turned on by using

the Function Button Time menu option:

1 [~

+ Add Function Button
Remowe Function Button
@ » Change Window Title

Change Engine Address
Increase Window Size
Decrease Window Size

Change Butten Function >

Change Butten lcon >

Function Button Time ¥~ Always On Or Off
Half Second On
One Second On

Two Seconds On

Five Seconds On
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DCC Packet Configuration Window

This window allows different DCC packets to be configured, on the track control window a button is provided to send
the packet. The user can select the text for the button, the button background colour, the number of times the packet
is sent and what type of packet is sent.

The window has four different pages to allow different DCC packets to be created:

Select & Format DCC Packet

BasicAccessory ExtendedAccessory Multi-Function FO-F28  Miscallaneous

Address: Accessory Value -DDD . .. Active-C ...
i . @0 O1 O2 O3 ol
[ ]Use Broadcast Address O4 O5 06 OF @1

MMEAFORMAT: {preamble} 0 10AAAAAA D 1AAACDDD 0 EEEEEEEEA

Repeat Sends: Label: |Lahe|ynurbuttnn | Colour: |I:I|::I5iluer o

w" OK M Cancel

The window above allows basic accessory packets to be configured, the user must provide the accessory address
(1..512), value (0..7) to send to the decoder and a value for the activate bit (C). A broadcast can be created by
selecting the Use Broadcast Address option.

Select & Format DCC Packet

BasicAccessory BExtendedAccessory  Muli-Function FO-F28  Miscallaneous

Address: Yalue Address Coding Method . . .
i s =
[ 1Use BroadcastAddress

MMRA Standard maximum value is 31. () Method 2 (JMRI Alternate)
However some manufacturers allow the

full range 0 .. 255 to be used.
NMRAFORMAT: {preamble} 0 10AAAAAA D DAAADAAT O 000XCCCCK 0 EEEEEEEE 1

Repeat Sends: Label: |Lahe|ynurbuttnn | Colour: |I:I|::I5iluer w

o DK » Cancel

@® Method 1 {JMRI Default)

The window above allows extended accessory packets to be configured, the user must provide the accessory address
(1..2044) and a value (0..255) to send to the decoder, values above 31 are not NMRA standard but some
manufacturers support them. A broadcast can be created by selecting the Use Broadcast Address option.
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Select & Format DCC Packet

BasicAccessory ExtendedAccessory Multi-Function FO-F28  Miscallaneous

Address: Function Group . . . BIT Settings . ..

: @® Group 1 FO-F4

| CIF1 []F2
() Group 2 FE-F&

[]Use BroadcastAddress

[JUse Long Address () Group 2 F9-F12 CJFs  [JFs

() Expansion F13-F20
() Expansion F21-F28

Repeat Sends: Label: |Lahe|ynurbuttnn | Colour: |I:I|::I5iluer o

w" DK ¥ Cancel

CIFL

The window above allows some multi-function decoder packets to be configured, the user must provide an address
and choose which function group to use. The bits in the function group must then be set or cleared. A broadcast
can be created by selecting the Use Broadcast Address option.

Select & Format DCC Packet
BasicAccessory ExtendedAccessory  Multi-Function FO-F28  Miscallaneous

Miscallaneous Packets . ..

(® Broadcast Stop Packet

(") Broadcast Emergency Stop Packet

() Reset Packet
Repeat Sends: 1 > Label: |Label your button | Colour: ||:||::I5iluer w
o DK M Cancel

The window above allows for some miscellaneous packets to be configured; the repeat send option is disabled for
these packets.
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Service Mode Window

& Service Mode - LC-DCC-PI06-M3-23,03.20-BETA-3.2A-0P2 X
File Decoder Reset
GV Decoder Manufacturer . . . Speed Table . ..
CVNumber.  CV\Value: Manufacturer: STEP VALUE ~ Read
1 2 |2 | |LaisDCC |
; 20 Write
- Model/Version No: 2 92
Read Write 3 ‘
[ y 3 04 Linear Fill
Long Address . .. Read 4 96 Load
= 5 938
: ¥ Save
Ccv29 . .. 6 | 100
Read L [[JReverse Direction 7 102
28/128 Speed Steps 8 104
SetACK Pulse Offset (APO) []DCAnalog Enabled 9 106
[JRailcom 10 108
Show Controller Communications [] Complex Speed Curve " 110
Long Engine Address
Write Generic Reset (CV8=8) [tongEngi 12 112
Read Write 13 | 114
TrackAB. .. 14 116
Use Track B Output 15 54 v

This screen allows decoder service mode programming of all CVs from 1 to 1024. For special CVs such as CV29, 14-
bit engine addresses (long address) or the speed table there are special controls to simplify programming. For all
other CVs there is a simple control to read or write individual CV values.

Complete CV settings can be saved and restored using the File menu options Save All CVs To File and Load All CVs
From File to store and recall CV settings to/from a file.

The DCC NMRA decoder ACK pulse is detected using the INA219 current monitor. The peak current before any
service read is made and recorded and the peak current during the read is recorded. If the peak current increases
this is considered to be a decoder acknowledge.

To overcome differences in decoders and noise on the current measurements the increase in current for an
acknowledgment may be modified using the APO setting. This adjusts the acknowledgment pulse threshold from
20mA to 80mA (the default is 44mA).

There is also a Decoder Reset menu which contains resets for various DCC decoders. A reset can however be
achieved by using the CV write facility and following the decoder manufacturers reset instructions.

Track power can be turned on and off using the File menu options Track Power Off and Track Power On. A green or
red background in the Track A/B display shows track power status. To change from using track A or B simply click
the Use Track B Output checkbox.
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Time Table Window

The time table window allows train function and accessory operations to be run from a time table. Engine speed and
functions can be set as well as accessory on/off commands. The following is an example screen display of a running
time table:

¥ Time Table - DCC-CTRL-5M-PI04-M4-31.12.17 — | =
Time Decoder Address Action Comment
0.10 ENGIME GWR 0-4-0 FORWARD

0.20 EMNGIME GWR 0-4-0 SPEED+

0.20 ENGIME SR 0-6-0 REVERSE

1.20 EMNGIME SDJR 0-6-0 SPEED 4
POINTS |4 5 | Switch to northbound

5.00 TIMETABLE REPEAT Repeat the time table

Load Time Table Save Time Table Start Time Table Stop Time Table Track Power On

B E 1omA Time Table Stopped

Using the right mouse button, a menu can be accessed that allows adding, editing and deleting of time table events.
The engine event form appears as below:

Engine Event >

-

GWR 0-4-0 Stop Speed
Slow Down

Speed Up

Set Speed

Forward

Reverse

FL On

FL Off

F1 On v

Event Time (secs): | 0,10 = X Cancel

Comment : | | « OK
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This form can be used to add or edit engine time table events. Engine addresses can be changed to engine names
using the right mouse button to access a popup menu.

The accessory event form appears as below:

Point Event ot
FIRST SIDIMG A Direction/Value . . .
2
3 @0 O
4
SECOND SIDING Oz O3
]
7 O4 OS5
]
J O6 o7
10 A
Event Tirme (secs): | 0.10 = %€ Cancel
Comment : | |  OK

This form can be used to add or edit accessory (point) control events. Accessory addresses can be changed to
meaningful names using the right mouse button to access a popup menu. Note any accessory value from 0 to 7 can
be selected to be sent to the decoder. This supports all possible accessory modes available under NMRA DCC
control.
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LC-DCC Controller Communications Window

On most screens there is a menu option or button to display the LC-DCC controller communication window. It
appears as follows:

¥ | C-DCC Communications >

?C5T FS
C3Ta0:23:5:4:3:1:0:2000:3100z:0

Z

Z

MO

MO

IVER
LC-DCC-PI0E-M3-23.03.20-BETL-3.2-0F2
05T

C3Ta:0:258:5:4:3:1:0:2000:3100:0

?ID
06T71££56-55517049-87223526-d402ba3s
LE=3

FE=4

LAM=(

H55=28

ENLE=1

LCLE=0

OLC=2000

TC=d224bclc

d224kbclc

M1

M1

E3

Q

OP-MODE

ES:3:0:0:0:0:0:0:Y:0

POO551494

PQOSS1494

BQ0S5144 W

It contains the latest communication commands and responses to and from the LC-DCC controller. If you experience
problems with your LC_DCC controller we may ask you to copy this output and Email it to us so we can determine
your problem. The output can be copied by using the popup menu accessed by clicking the right mouse button.
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Android Bluetooth Application

The Android application is stored in the .zip file as dcc_phone.apk. The application is installed onto the Android
device using the following instructions:

Installing Android Application

To allow the software to be installed on the phone, the security setting “unknown sources” must be enabled, see
below. The file dcc_phone.apk is then copied to the Android device either by using USB or some other mechanism.
The software is installed by running the “My Files” application, locating the dcc_phone.apk file copied to the phone
and selecting it then choosing install.

eatt@=rQ@

@t R EBTF 3 F .l oxi 1853
€ My Files * Q

< Security

L& DCC_Phone

Local storage » SD card » dcc_ctrl

Device administration e Do you want to install this application? It
H DCC_Phone.apk does not require any special access.

Device administrators
View or disable device administrators.

Unknown sources

Allow installation of applications from both
trusted and unknown sources.

Encryption

Encrypt device

Protect your device by encrypting its data.

Encrypt SD card
Protect your SD card by encrypting its data.

Find My Mobile

Remote controls
on CANCEL INSTALL
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Start-up Screen

When the Android application is launched the screen shown below is displayed. The user must select a Bluetooth
connection by clicking the Select Bluetooth Device button and choosing a Bluetooth connection. Once a connection
has been chosen the other buttons become enabled and the user can select from the main options:

Start DCC Control

Multi Train DCC Control

Service Mode

DCC Controller Configuration
Analogue Control Configuration
License Configuration/Request

YVVVVYYVYYVY

These different screens are explained in the following sections.

giffgaff =l = 0, @ @ $100% =1 17:45
Low Cost DCC 2.2
y _
l""#
Select Bluetooth Device <«— Select LC-DCC blue-tooth controller
Start DCC Control <«— Run basic train controller
Multi Train DCC Control <«— Run multi-train train controller

LC-DCC Controller Configuration <+— Start CV programming service mode

Service Mode <«— Run LC-DCC controller configuration

< Open analogue configuration screen

Manage Licenses <«— Add or request a license
LC-DCC-PI106-M3-23.03.20-BETA-3.2A-0P2 Controller response disola
CST-0:28:5:4:3:1:0:2000:3100:0 — P piay

v 0O O < <
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Service Mode Screen

amlOzoos X T 4l 34% L 15:36
LC-DCC - Service Mode
Read decoder maker and model _,  poog maker ? ?

‘:’ Reverse Direction I:’ 28/128 Speed Steps
I:' DC Analogue Enable I:‘ RailCom
‘:’ Complex Speed Curve I:’ Long Engine Adress

Read CV29 value and decode _,, Read Write «— Write CV29 value
14-bit address read or to write »  Address Rend Write <«— Write 14-bit engine address value
Change accessory address button > B — e Write CV value to address
Accessory address _,, 1 ? Read CV <«— Read CV value from address
Track A/B Power Control Buttons _, - - NO-INA219 <« Controller current monitor output
SERVICE-MODE <«— Controller response display

The service mode screen allows programming of decoder CV values. To read the decoder make and model click the
Read Maker button. To program the CV29 value use the check boxes to set: reverse direction, 28/128 speed steps,
analogue enable, railcom, complex speed curve and long engine addresses then click Write. To read CV29 click the
Read button in the CV29 section of the screen. You can also use the Read CV and Write CV buttons for CV29 by
entering the CV address as 29. To change between track A and track B perform a long button press on either button
A or B. To read any CV address, select the address by clicking the Address button and then click Read CV. To Write
any CV address, select the address in the address box, select the value by clicking the Value button and then click
Write. A 14-bit engine address can be read or written by using the Address button in the Engine Long Address section
to set the 14-bit address. The Read and Write buttons can be used to read or write the 14-bit address to or from CVs
17 and 18.

A long button press is when the button is pressed and “held down” for a short period.
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DCC Control Screen

giffgaff“al & ), © s %100% 51 17:45

LC-DCC - DCC Control

Decrease engine address by one, 5 Increase engine address by one,
long click invokes address edit screen ™ > Address- Address + long click invokes address edit screen
Change engines step from/to 128 —» STEPS 28 FORWARD STOP <+— Stop engine
Increase engine reverse speed _, << Speed 7 Speed >> <«— Increase engine forward speed
°® < Use slide for engine speed
. ) . forward and reverse
Click to turn on/off engine functions,
) FL F1 F2 F3 F4
scroll left right to access more buttons
Eleven configurable accessory buttons, > PT1 PT2 PT3 PTa
long click ANY-PT for configuration
PT5 PT-6 PT7 PT-8
PT9 P10 PT-11 ANY-PT 4 Any point button, allows control of
~ TRACKCONTROL any accessory
Track A/B Power Control Buttons > ’ A ‘ - < Controller current monitor output
£$:2:0:0:0:0:0:0Y:0 «— Controller response display

v O O < ¥

The DCC control screen allows the control of engine decoders and accessory decoders. Use Address + and Address —
buttons to select an engine address (long click for address edit screen). An X displayed in the engine speed display
indicates that the engine is locked by another user. Once an unlocked engine address is chosen the engine speed will
be displayed and the engine control buttons Forward, Reverse, Stop, Speed >> and << Speed will become enabled,
the engine speed slider will also become enabled. Use the FL (FO) to F28 buttons for the engine decoder functions.
These buttons are highlighted light green when a decoder function is activated. To access different function buttons,
scroll left or right over the function buttons.

There are eleven accessory decoder buttons that can be used to control configured addresses and values. There is an
accessory button labelled ANY-PT that can be used to send any accessory decoder value to any address. The ANY-PT
button is also used with a long click to configure the eleven accessory buttons. The accessory button labels, decoder
addresses and values can be configured. These eleven buttons can send decoder values 0/1, 2/3, 4/5 and 6/7
depending on whether the button indicates on or off.

Tracks A and B can be turned on or off by holding down either the A or B buttons.

If an INA219 is present in the LC-DCC controller then the current in milli-amps being used by the controller will be
displayed next to the B button.

If the engine address selected is controlled by a potentiometer this will be indicated and any change in engine speed
due to a change in the potentiometer will be displayed.
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Multi Train DCC Control Screen

giffgaff“al = ), © & $100% =01 17:46

LC-DCC - Multi Train Control

Eight engine buttons with configurable __,

gwr Engine 2 Engine 3 Engine 4
button label and engine address via
long click Engine5 Engine6  Engine7  Engine8

Four configurable engine function
“ =2 R buttons via long click
Current engine speed, direction

Function button for FO to F28 functions > d add
and address

Engine speed control buttons _,, e >> stop  E-sTop  <4— Engine stop & E-Stop buttons
® < Use slide for engine speed
| ACCESSORYCONTROL forward and reverse

Eleven configurable accessory buttons, __,,

PT-1 PT-2 PT-3 PT-4
long click ANY-PT for configuration
PT-5 PT-6 PT-7 PT8
PT9 P10 P11 ANY-PT  «— Any point button, allows control of

any accessory

Track A/B Power Control Buttons _, <«— Controller current monitor output

<«— Controller response display

The multi train control screen allows the user to control up to five engines using engine buttons on the screen. Each
engine address and button text are set by long clicking the engine button. When the engine button is clicked the
engine address for that button will be selected in the LC-DCC controller and the address will also be displayed on the
screen.

If an engine is already in use by another user then the engine speed display will show an X and no buttons will be
enabled.

There are eleven accessory decoder buttons that can be used to control configured addresses and values. There is an
accessory button labelled Any that can be used to send any accessory decoder value to any address. The Any button
is also used with a long click to configure the eleven accessory buttons. The accessory button labels, decoder addresses
and values can be configured. These eleven buttons can send decoder values 0/1, 2/3, 4/5 and 6/7 depending on
whether the button indicates on or off.

The track power can be controlled by using long clicks on the track A and track B buttons. The current being used is
also displayed under the track control section if an INA219 is present in the LC-DCC controller.

If the engine address selected is controlled by a potentiometer this will be indicated and any change in engine speed
due to a change in the potentiometer will be displayed.
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Configuration Screen

a;iOrvwmww *":?_II 34% a 15:36

LC-DCC - Configuration

Accessory Packet Repeats 4

Change accessory repeat value __, «— Accessory packet repeat sends

Change function repeat value _, Engine Function Packet Repeats 3 «— Engine function repeat sends

Change engine locks option _, l:‘ Enable Engine Locks
Change accessory locks option _, |:| Enable Accessory Locks
Enable 14-bit address mode _,, D Use 14 Bit Long Engine Address

Set default speed steps to 128 ___ I:l Use 128 Speed Steps

Change overload detection limit __y, oot current Limit (max 3.1A) 0.0 «— Set overload current limit in amps
Send Configuration «— Send controller configuration
CST:0:28:5:4:3:1:0:0:3100 «— Controller response display

The configuration screen is used to configure:

Accessory Packet Repeats — The number of times an accessory packet is sent to an accessory decoder

Engine Function Packet Repeats — The number of times a function packet is sent to an engine (255=continuous)
Enable Engine Locks — When there are multiple users, lock an engine to a user

Enable Accessory Locks — When there are multiple users, lock and accessory to a user

Use 14 Bit Long Engine Address — This enables use of long engine addresses from 1 to 9999

Use 128 Speed Steps — This sets the default engine speed steps to 128 if checked otherwise 28

Set Current Limit — Allows the user to change the default current overload detection limit

Once the settings have been configured use the Send Configuration button to send the settings to the LC-DCC
controller.
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Analogue Configuration Screen

QWO ooE® 37 50

LC-DCC Analogue Configuration

Enable potentiometer engine control _, D POT1 ENABLE LocoAddress 1 «— Potentiometer 1 engine address
POT configuration will be disabled if

associated ADC is not connected [:\ POT2 ENABLE Loco Address = 2 «— Potentiometer 2 engine address

D POT3 ENABLE LocoAddress =~ 3 «— Potentiometer 3 engine address

[:\ POT4 ENABLE LocoAddress 4 «4— Potentiometer 4 engine address

D POT5 ENABLE  Loco Address 5 <— Potentiometer 5 engine address

l:\ POT6 ENABLE  Loco Address 6 < Potentiometer 6 engine address

D POT7 ENABLE LocoAddress =~ 7 «— Potentiometer 7 engine address

l:\ POT8 ENABLE Loco Address 9998 «— Potentiometer 8 engine address

Send analogue configuration _,, oK Cancel < Cancel analogue configuration

Use address buttons to change engine
address values for each potentiometer.
Enable or disable each potentiometer via
the check boxes.

This screen allows the user to configure up to eight potentiometers used for analogue control if ADC cards are fitted
to the LC-DCC controller. Each potentiometer can be enabled or disabled using the ENABLE check box. The engine
address controlled by each potentiometer can be assigned by clicking the address buttons. The analogue
configuration is sent to the LC-DCC controller once the OK button is clicked. Check boxes will be disabled if the
potentiometer is not fitted or enabled.
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Accessory Button Configuration

@FQOxwHO 7.

Accessory button number __,

1 test 0/1 1
Accessory button label e 2 /1 , «— Accessory address from 1..512

Click to enter new label 3 x3 01 3  Accessoryvalue 0/1,2/3,4/5, 6/7

4 x4 0/1 B Click to change setting

5 x5 0/1 5

6 x6 0/1 6

7 c7 4/5 7

8 c8 0/1 8

9 Label9 | 0/1 9

10 c10 2/3 10

i pt#4 0/1 11
Click OKto save settings__,, oK Cancel «— Click to discard changes

Click the point/accessory label button
to edit the button label.
Click the value button to change value

This screen allows the user to configure up to eleven accessory buttons that can be labelled, address configured and
value configured. To change the button label simply click the label you want to change and enter a new label when
prompted. To change the accessory address simply click the address you want to change, the address screen will
appear and you can enter a new address. The values can be configured as 0/1, 2/3, 4/5, and 6/7 by clicking the
button showing the value. The value used to control the accessory decoder is determined by whether the accessory
button on the screen is indicating on or off. The settings for these eleven buttons are saved even when you close the
android application.
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Engine & Accessory Address

afg O 2> [ ;ﬁ = L 30% 12:09 e O S ;ﬁ | > o 30% = 12:09
LC-DCC Accessory Decoder Address LC-DCC Short Engine Address
Maximum Address 512 Maximum Address 127
+ + + + + + + +
0 3 0 0 0 0 0 1
OK Cancel OK Cancel
300 1

The above screens are used to select either an engine address (short or long) or an accessory address. The plus and
minus buttons are used to change the address digit, the digits automatically wrap at 9 and 0. The OK button is used
to accept the address, the Cancel button is used to cancel the address edit.
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Accessory Control Screen

LC-DCC Accessory Control

Click to selectvaluefor___, 1 2 3
accessory decoder
current value is highlighted a

Selected address __,, 300 Accessory Address «— Click to change accessory address

Ten most recent addresses used
Click address to choose it

512

Command for LC-DCC controller_,AC:wO:5

Click to send command to controller _, Send Cancel

This screen is used to send an accessory control packet to the LC-DCC controller. The use must select the accessory
address and the value to send. The values are displayed on eight buttons, the selected value is a highlighted button.

The address can be selected by either clicking the Accessory Address button or by selecting a previous address from
the list. The controller command display is automatically updated when the address or value is changed. The Send
button is used to send the command to the LC-DCC controller. The Cancel button is used to cancel the accessory
command.
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License Management Screen

The license management screen below allows for the configuration of licenses to use with the LC-DCC controller.

Each LC-DCC controller needs a different license. If you require multiple licenses contact sales@swws.co.uk for bulk
discount.

LC-DCC License Management
[ Current Licenses=10f5 1| . Number of valid licenses

81389d1179a7bfa3d929a330edd2b65d74807¢c6d0997a522
36987c365002954f1f576b3bb4fcc9f4e0cebafd7641f675

License codes

< Identification field required for license
0670ff51-57528250-87011430-d6236931

R <«— Add new license button
ew License

B ‘L A «— Request a license via an email
equest License Via al

e < Remove all licenses
ear ICenses

The LC-DCC controller identification is displayed in the middle of the screen. This must be supplied to
support@swws.co.uk to obtain a license code. Up to five license codes are currently support in the Android
application which allows connection to up to five different LC-DCC controllers. The license can be emailed to
support@swws.co.uk by clicking the Request License Via Email button.
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Android Voice Application

The Android voice application is stored in the .zip file as Ic_dcc_voice.apk. The application is installed onto the
Android device using the same instructions as for the Android Bluetooth application in the previous section.

The application uses voice commands to control the LC-DCC controller, the predefined voice commands are:

Voice Command

LC-DCC Command

Notes

OPERATE M1 Enter controller operational mode to run trains and accessories
STANDBY MO Enter standby mode, only generates DCC idle packets
FORWARD >> Command engine into forward direction

REVERSE << Command engine into reverse direction

EMERGENCY STOP I Emergency stop all engines

STOP 00 Stop currently selected engine

All STOP HH Stop all engines

POWER ON PA1 PB1 Enable DCC power to both A & B tracks

POWER OFF PAO PBO Disable DCC power to both A & B tracks

TRACK A ON PA1 Enable DCC power to track A

TRACK A OFF PAO Disable DCC power to track A

TRACK B ON PB1 Enable DCC power to track B

TRACK B OFF PBO Disable DCC power to track B

ENGINE <address> E<address> Set engine address for following commands

SPEED <value> S<value> Set speed value for currently selected engine address

Example: “SPEED 28” sends controller command S28

FUNCTION <number>
<ON or OFF>

F<number>=<1-0>

Set engine function number (0..28) either ON (1) or OFF (0)
Example: “FUNCTION 2 ON” sends controller command F2=1

POINT <address>
VALUE <value>

AC<address>=<value>

Set accessory address to value
Example: “POINT 4 VALUE 1” sends controller command AC4=1

ACCESSORY <address>
VALUE <value>

AC<address>=<value>

Set accessory address to value
Example: “ACCESSORY 4 VALUE 1” sends to controller AC4=1

These commands can be overridden by the user custom commands. All words highlighted in bold in the table above
can be redefined on the configuration screen.




Start-up Screen

When the Android application is launched the screen shown below is displayed. The user must select a Bluetooth
connection by clicking the Select Bluetooth Device button and choosing a Bluetooth connection. Once a connection
has been chosen the other buttons become enabled and the user can select from the following options:

Configuration Options
Update Custom Commands
Manage Licenses

Single Voice Command
Continuous Voice Commands
Test Voice Commands
Emergency Stop

YV VVYVYVYVYVY

These different screens are explained in the following sections.
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LC-DCC Voice 2.2

R TS ] < Click to select the controller Bluetooth

e e < Click for configuration options

e < Click to add custom voice commands

Vi s «— Click to manage licenses

Click for DCC Estop, only when connected

Voice command buttons for single, >
continuous and testing

. LAST SPOKEN COMMAND
Spoken command after pre-processing . enaiNe4 SpEED 12 LiGHT OFE

engne espesa2tghtoft a4 Volce as textfrom google

CONTROLLER COMMUNICATIONS

F0=0
LC-DCC controller commands to and, _,. s12

from controller via Bluetooth Q
0 O g 7

When using repeated commands, the application will continuously wait for voice commands. To cancel this use the
voice command “CANCEL VOICE”. This command can be redefined in the configuration screen.
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Configuration Options Screen

The configuration screen allows some of the words used by the application to be changed for locality use. The user
may also configure some basic LC-DCC controller settings. Any settings not configured on the screen can be
configured by creating a custom command. The configuration screen appears as follows:

giffgaff*, s ¥ & $100% =087
LC-DCC CONTROLLER SETTINGS
Choose short or long engine addresses __,, [ Long Engine Adcresses

Choose 28 or 128 speed steps _, [ ] speed steps 128

SPEACH SETTINGS
Change word used for ENGINE or LOCOMOTIVE _, | /oo orloco ENGINE
Change word used for POINT or TURNOUT _, | = . @ enouT TURNOUT
Change word used for FUNCTION _, Word for FUNCTION FUNGTION
Change word used for SPEED __, o) o S SPEED
Change word used for ON _,, o p—_—" oN
Change word used for OFF _,, Word for OFF. OFF
Change word used for ACCESSORY _, |\ ¢ ccrssory ACCESSORY
Change word used for CANCEL VOICE command __,  ¢anceL voicE command STOP VOICE
Save changes and send to controller __, SR cancel <«— Cancel any changes

At the top are the LC-DCC controller configuration settings, currently the use can change short/long engine address
and speed steps. The second part of the screen contains all application words that can be changed by the user. To
change a word: click the button and when prompted speak your new word. The new word will appear in the label
opposite the button just clicked. Finally, at the bottom of the screen are two buttons: save to accept the changes
made and cancel to discard any changes. All settings are saved even when the application is closed.



Update Custom Commands Screen

The custom commands screen allows the user to add their own LC-DCC controller commands to the application. This
extends the vocabulary that the application can support. As shown below a number of new commands have been

added, the highlighted command STATUS generates a controller command ?LPB/n. The /n indicates line-feed for the
application, the new controller command may contain as many commands as required, any line-feeds need to be /n.

To add a new command, click the Add Command button, a google voice input screen will appear (see next section),
speak your command, you will then be prompted to enter the LC-DCC controller command in a text edit screen.
Once the process is complete the new command will appear on the list.

To delete a command simply highlight it and then click the Delete Command button

A list of common LC-DCC controller commands can be displayed by clicking the Command Reference button. For a
more detailed list of commands consult the LC-DCC Serial/Bluetooth/WIFI Command Reference.
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LC-DCC Voice Custom Command Update

Click add button and speak the new command then
enter LC-DCC command when prompted.

Highlight voice command and then click delete button
to remove command.

CURRENT List of custom voice commands

<« Highlighted voice command

STOP
REVERSE
FORWARD

QUERY
Controller command for highlighted

2LPB/n <«— voice command, /n for linefeed
Click to add new voice command - )
—>»  AddCommand Delete Command < Delete highlighted voice command
Dlsplay command reference screen — Command Reference Close Screen < Close custom command screen and

with some basic command information Return to main application screen



Google Voice Input Screen

For the voice application to work your phone or tablet must be connected to the internet as the voice to text
processing is performed in the “cloud”. When you choose to speak a command, the following screen will appear
(left), if a problem recording your voice happens then the right-hand screen will appear:

giffgaffal = 3! @ & %-30181% =) 08:22 giffgafffull & . ¥ s %-30¢81% M) 08:22

Try saying something Didn't catch that. Try speaking
again.

Try again

Your audio will be sent to Google to provide
speech recognition service. A transcript will
be shared with this app.

Saving audio to john |l -
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Manage Licenses Screen

This screen allows the management of controller/software license activation codes. The screen appears as follows:

@ % 10(79% W1 07:26

LC-DCC License Management
Licenses - Maximum Five

f508e0ed2ff9b5788714a9ac03ecc797ef082bac8bad51

7529e5df4f774f55dc17ce40ee644d6ch536ece59075¢2
4312

e44bc33b52fa03be67218331e881761f39e4a8a%9a4103
250ee4bc84509256d2f05d111fc4abd9da63d7e4dd346f

07eb1
SPARE
SPARE
SPARE
. Controller ID
ID for controller connected to via bluetooth > T e S P ETTOTTes
Add a new license __,, e i P Clear all license fields
Send swws.co.uk an email with controller __ e T <« Close license screen

ID requesting a new license

The screen displays current license activation codes along with the ID for the LC-DCC controller currently connected
to the application via Bluetooth. To request a license, you can simply click the email request button and this should
open a phone email application with an email to send to support@swws.co.uk for an activation code.
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Version Change History

April 2020

Added Android voice application. Improved Android and Windows applications. Added packet queue.
Added eight potentiometers into controller and applications.

December 2019

Android accessory button update. Added packet control to Windows application. Updated engine form.
March 2019

Initial version.



