JTElectronics DCCBaseStation
Back and FortlController Module
Model: JTEDCBF

We haveadvanced our originaDCG+ controller configurationto this upgraded modelthe JTEDGBF which gives
automaticback and forth(shuttle) control for up to two locomotivesOnce the JTEDEEF module is connected to your
mainlinetrack and you attach a sensor near each end of the tracke DCC enabletbcomotive will travel back and forth
automaticallyunder DCC controlThe JTEDGEBFcan even controtwo DCC enabletbcomotiveson separateback and
forth tracks!

The JTEDGBFmodule comprises of an Arduino based microcontrobleard with updated firmwareto add automated
back and forthfunctionality, amotor driver boardto power theDCC track andthe JTEDGBFsensor connectioiboard
You will need to provide whatever sensors you want to 0$ee JTEDCEF modulewill operateas a back and forth DCC
controller totally standalone orcan beconneced to your computer via a USB callie configurethe back and forth
locomoative settings eg. locomotive DCC addrdssttle speed and random delay range at each end of the track

If the JTEDGBFmodule is connected to a power supply, your trackésd your computer you camse the JMRI software
program your DCC Decodess/ *a@d@to run trains on the trackike a normal layoutAlso,you can setup the computer
as a JMRI network server and cantyour DCC layout over WiFi from a phone or tablet.

Since the JTED@E controller also incorporatesl of the original fully functional JTEDCBase Stationcontroller, you
canstill use it to program CV values into the locomotive DCC decodesissepaate programming trackYou can also use
this JTEDGBFBa® Station controller with the free JMRI DecoderPro softwanel write automation script$o control
your ownlayoutsand evernvery complexcontrol of all DCC devices égcomotives, turnouts, sensors, outputs and other
DCC accessorie¥bu can use Google and/or YouTube for instructions on how to d§ ffrosdsable the back and forth
functionality dl you need to do is delete thBCC basestatioconfiguration fo that particula locomotiveDCC addressnd

its associatedsensors.

All documentation and software for both thariginal DccPlusPlus controller and the JMRI software is available doline
free. You are paying for the hardware boards and their configuration, so the system is ready to use.

The JTEDGBFmodule is supplied with a 300mm USB cdbleconnecting to your computef required You will need to
provideyour own DQpower supplyto i KS a2 2NJ 5NADGSNE 02 NR® . Sgk NBE (GKI
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will fail if you apply more than 15 volts due to component substitution. The JTEDCC module has been modified to wo
up to 20\DC(absolute maximum) input as mosmaltscaletrain layouts will work on a DCC supply voltage 2bd 15
volts DC. A 15VDC 5Amp TosHigtop charger will work well as a power supply2 NJ a b ¢ & O, wi®d t6 theO 2
VIN and GND terminals on tivotor Driverboard 6-Way terminal stripYou could also use a 1Z2\MAmpDC power adapter
from an oldinternet modemto get you going

The DccPlusPlugmware in the Arduino board is continually monitoring track current of both tracks and will turn of
power to both tracks when a threshold level isached. This is to prevent a short on the track from destroying the Motol
Driver board or your power supplyWe have increased the current limit threshold to approximately 1600mA which shoul
be plenty to run a couple of ] OF £ S 202 & ¢ RlsdtwaieAvilkgl$d ivelakiGdicatian of the mainline track
OdZNNBy il FyR GKS OdINNByld fAYALG OGNRLI GKNBakK2fR 6Aff ¢
1600mA.

21 1e h SXhbQ¢ D9¢
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| can only provide very basic help getting the JTEDGBF module wired up and working. | am no expert on track layout:
or operating the JMRI software so if you are having issues try some google searches and you will find the solution.

This JTEDGBFmodule is a DIY solution for DCC contraoldaas such is not recommended for beginners in DCC control or
track wiring.

This JTEDGBFmoduleis supplied agpreassembledArduino compatible shields like in the pho® It will be damaged by
shorting out the pins, connections, or components, or bpy of the shields (boards) coming ia unusualcontact with
external voltagesor metal/conductive objects

The JTEDGBF module will also be damaged by incorrectly connecting power to the wrong terminals of the motol
driver shield. Make sure you connect yo DC power supply to the VIN and GND termin@slLYand with the correct
polarity. Make sure you connedDNLYyour tracks to the A, A+ and B B+ terminals and thaho other power supply or
train controller is connected to the tracks

PLEASE REFER TOWHENG DIAGRAMS IN THIS DATASHEET FOR CORRECT WIRING INFORMATION

Like most electronic equipment the JTEDBE circuit boards contain static sensitive devices and may be damaged b
high voltages present during electrostatic discharge. Avoid electrostaliecharge by handling the JTEDCC module as
little as possible.To prevent damage, we suggest you put the JTED®QGule into an enclosureor locate it somewhere
protected from contact with random external objects.
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SOFTWARE LINKS

JMRI Compute€ontrol Software http://jmri.org

DccPlusPlus BaseStation https://qgithub.com/DccPlusPlus/BaseStation/wiki/WhigtDCCG-PlusPlus

Wireless Throttles with IMRI http://www.nmra.org.au/Clinics/WiThrottle%20Clinic%202012%20handout.pdf

General DCC Information https://dccwiki.com/

MODULE DIMENSIONSPPROX)

LENGTH 77mm
WIDTH 53mm
HEIGHT 36mm

This document is updated from time to time as new information becomes avaialgeally due to people asking relevant
jdzSaidiAz2ya NBIFNRAYI dzal IS 2 NIRD 2AiySTRAE 3 d_NdghiSioghef/df eatiiPag e R
what document date you have. The latest version of this datasheet document can be downloaded from
http://www.jtelectronics.conz/products/documents?2 NJ D2 2 3 {-BFE ¥ W¢ 95/ /

JTEDGBFMODULE TOP VIEW
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WIRING CONNECTIONS

TRACK 6-way TERMINAL STRIP
(GND) To DC Power Supply NEGATIVE

0

CROSSING SENSOR’
TERMINAL STRIP

4 (VIN) To DC Power Supply POSITIVE
SENSOR "10003" input (A2)->48

D&

o B4E8%8

,1

- (A+ and A-) To MAINLINE Track
GROUND connection (A3 N

ﬂ’ f\-{‘x
v __> weiily wlily

| (B+ and B-) To PROGRAMMING Track
SENSOR "20003" Input (A4

NSOR 6-way TERMINAL STRIP
GROUND connection (A5) v (2) SENSOR "10001" Input
(4) SENSOR "10002" Input
(6) SENSOR "20001" Input
¥ — (7) SENSOR "20002" Input

(G) GROUND power connection to sensors

et o e i Jois e 0o 8n L Fn il e BBu s le Mu B 3 (V) POSITIVE power connection to sensors
- S ——— o . (if required by sensors)

TRACKs-WAY TERMINAL STRIP WIRING CONNECTIONS

B- Programming Track

B+ Programming Track

A- Mainline Track

A+ Mainline Track

VIN  Power InputPositive Connection 12 to20vDC
GND Power Input Ground/Negative Connection

NOTE20vDC is thenaximumthe JTEDCC board will handle. Your system will use a lower voltage. Please check the
Gt 26 SNJ { dzZLILX ASaé¢ aSOGA2y o0Sft2gionsRBNI LI2gSNI adzLliy & @2¢ i

SENSORWAY TERMINAL STRIP WIRING CONNECTIONS

A % 4 A x

\Y; Power output to sensorsThisd + ¢ 0 MY O lyfy SO0 SR A YiSSNW/AlYELHffe 20%Ay (IKKSS d
¢ S NI A y lahd cduid bEPussd to supplyCpower to your sensarif required

G Ground outputtosensol8 ¢ KA & GDé GSNNXAYLFE A& O2yySOGSR -way G SNJ

¢ S NI Ay lahd isfusedith &ulply & 3 NB dzy R éto yBL2 sbns@ O A 2

{ Sy &0t & A \ifirdoming a second locomotvon a second track)

{ Sy &8 Nh k¢ (ifirghniddra second locomotive on a second track)

{ Sy &2 NE &My Iz

{Syaz2N) amnnnmé Ay Lzl

CROSSINGENSORERMINAL STRIP WIRING CONNECTIONS

A2 { Sy a2 NJ inpw forfirstdocomotiveCrossing Sensor (if used)
A3 GROUND connection from send®003

A4 { Sy & 2 NJ input forsacondl locomotivErossing Sensor (if used)
A5 GROUND connection from sen&f003

N B O

http://www.jtelectronics.co.nz/products Document updated: 7 September 2021



http://www.jtelectronics.co.nz/products

10001
HOSN3S

I

QaN91LNO NIA

<=== NOILOFYIA ..QUVMAOL..
JAILONOD0T LSuld

O oo

«€. =8S3¥Aav 290da
JAILOWODO0T LSyId

2000}
HOSN3S

GND LNO NIA

THOTHTHT

—

AlddNns
d3IMOd
od

49-0043lr

+ — E“wz_>+< -v+8-9 eaegge

(paainbai i)
AIVUL ONINANVHEOOJ™d

NS

1NO

LNO

20001 10001
YOSN3IS ¥UOSN3S
Ol M Ol FdIM

JAILOINODOT FTONIS Jd04 NVHOVIA ONIRMIM

Document updated: 7 September 2021

http://www.|telectronics.co.nz/products


http://www.jtelectronics.co.nz/products

1000}
HOSN3S

GN9LNONIA

<=== NOILOFAIA .QUVMAO. 2000}
JAILONOD0T LSdld JOSN3S

‘.. oo 00 00 90 00
_ﬂuﬂ mannn| [aanns]

AaN9UNO NIA

Ooo

«€. =883¥aav 004
>

(paJinbau 1)

vd
N

AlddNS
J3AMOd
od

10002
YOSN3S

GN9LNONIA

N/
A = 4

| = AIVHL ONINNVEOONd
aNoNIn+Y -y +8 -8 @9@@@9

LNO 1No

-1N0

49-0043lr ——©

Z0001 L0004 20002 10002
MOSNIS MOSN3S MOSN3S HOSN3S
OL3¥IM OL 3MIM OLINIM OL 3¥IM
<=== NOILOI¥IC ..QYVMYOA.. “000Z
3AILOWOD01 ANOD3S ¥OSN3S

@0 (» s OO0 OO0
o

«V. =8§83¥0aav 504
JAILONOD0T ANODJ3S

S3AILOINOD0T OML d04 WVHOVIA ONIFIM

Document updated: 7 September 2021

http://www.|telectronics.co.nz/products


http://www.jtelectronics.co.nz/products

ENSORS

You will need TWO sensashien running a single locomotive, and FOUR sensbes running twdocomotives More

aSyaz2zNa oAft 06S NBIJdZANBR AT @2dz dzaS & duME deadiopivide thess O
sensors as there are mg options<

The sensors can be an electronic inafea type such as the IRLD1 locomotive detectayunted belav the track or maybe
you could useeed switchesnountedjust belowthe track and magnetattachedto the bottom of the locomotive and the
lastrolling stock.-The sensor must send out a low resistance ground / 0 volts sigreai activatedand this will be
detected by the JTED@E controller module.

The sensorare placed neaeachend of the trackasindicatedin the wiring diagrams3&/hen the locomotive (and/or rolling
stock)activates the sensor, the JTEBBEwillsend out the appropriate DG@mmandfor the locomotiveto stop, wait,
andchange direction. The locomotive may take a while to slow down andtstfige it changes directiofmaybe because
2F GKS 5/ inertikaB de@eRratiNdE:#ing so youmayhave to place the sensosemefurther distance from the
ends of the tracko allow the locomotive to decelerate and stophere is also a programroke random delayetween the
time the locomotive is sent the STOP command and senCHANGE DIRECTION comnaride ends of the track.

Correct sensor operation is critical to the back and forth operafltre sensors must operatevhich issend out a gsund

signal for at least 300mso be detected correctlyif you have a very short locomotiykke a LNER 397%th no tender or
rolling stock)at full speedt may pass by your sensan a tiny fraction of a seconahd not be detected in this case the

locomotive will carry omnd run off the end of the track.

Note: If you are powering the sensors from another power suppiyake sure you connect theegativeground terminal
of the power supply to theground (G) terminal of the JTED®Econtroller, which will complete the electrical circuito
the sensor inputs.

Sensor reliability issues may be mitigated by the following

1. If you are using an electronic senseg. the IRLDAdjustthe output pulsedelaysothe output pulseis extended
to about 1 second. This wédhsurethe longersensor pulse is detectagliably

2. If your electronic sensasutput is not adjustabletry addingrolling stock to the locomotiveA longer target will
likely give a longedetection pulsefrom the electronic sensor

3. If you are using reed switches as sensors, add more magnets to the undartiidelocomotive(and last rolling
stockfor reverse direction!}o give moreand/or longer detection pulse

4. Add more sensors in parallehaybe plaed acouple ofcentimetres apart This will have the effect of sendiag

more/longersensorpulses making sensor pulse detection much more likely
3x REED SWITCH SENSORS
WIRED IN PARALLEL

T

=¥

-3

Make sure you follow the wiring diagramis this datasheetcarefully as it is important to connectensas tothe correct
sensor inputs on the JTED®E controller modulé
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You can use the JTEDCC controller and the freeD&tiRtler Prsoftware to easily program the CV values in your

decoder. It is very simple to uggust openyour locomotive in the roster, select the tab containing the required CV
settings, ajust the setting and cliched2 NA GS OKI y3Sa 2y aKSSGé¢ odzitzy

Below isa screenshotofl KS &l H G ADKESNSE @&2dz OFy aSi (GKS RSOAUKRSHD A 5/
Roster Entry  Basic  Motor Basic Speed Control  Speed Table  Function Map  Lights  Analog Controls  Consist  Advanced Sound  Sound Levels Cvs

(@) Short {one byte) address

(") Long (two byte) address

Active Address:
3

Primary Address |3
Extended Address 3972 Manufacturer ID: |48
Address Format | Short {one byte) address - Decoder Version: |131

Decoder sound ID: |0
Locomotive Direction normal = <~

Speed Steps | 28/128 speed step format{recommended) -

Power Source Conversion | NMRA Digital anly o
Read changes on sheet Write changes on sheet Read full sheet Write full sheet
Read changes on all sheets Write changes on all sheets Read all sheets Write all sheets
St24 A4 I BONBSY&AK20G 27 (K3modeboRldcads® o aSdGdGAy3a ¥2

Roster Entry Basic Motor | Basic Speed Control  Speed Table Function Map Lights Analog Controls Consist Advanced Sound  Sound Levels Cvs

Acceleration Rate |5

Deceleration Rate |5

Back EMF Cutoff | 178

Mator Algorithm | 1 e
P(1) adjustment | 50

1{1) adjustment | 50

P2 adjustment | 215

12 adjustment | 129

Read changes on sheet Write changes on sheet Read full sheet Write full sheet

Read changes on all sheets Write changes on all sheets Read all sheets Write all sheets
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¢CKS / +Q&a GFo @gAftft aKz2g &2dz GKS FOhGdzat / + ydzYoSNBE NBI
Roster Entry  Basic Motor Basic Speed Control  Speed Table  Function Map Lights  Analog Controls  Consist  Advanced  Sound  Sound Levels :
cv - Value (Ded... State Read Write Compare
3 Fram file Read ||| Write ||| Comp...
5 From file Read Write Comp...
5 From file Read Write Comp...
131 From file Read Write Comp...
43 From file Read Write Comp...
128 From file Read Write Comp...
207 From file Read Write Comp...
132 Fram file Read Write Camp...
29|12 From file ? W W
150/ 1 From file Read Write Comp...
151 50 From file Read Write Comp...
152 50 From file Read Write Comp...
153|215 From file Read Write Comp...
154|129 Fram file Read Write Camp...
o [ . [ ——
Read changes on sheet ” Write changes on sheet ” Compare changes on sheet ” Read full sheet ” Write full sheet ” Compare full sheet
| Read changes on all sheets || Write changes on all sheets ” Read all sheets ” Write all sheets |
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POWER SUPPLY

Being a DIY controller solution, there's many possibilities to use an old DC power supply you have.
Someinformation on DCC power requiremerisshere:https://dccwiki.com/Power_supplwhichrecommends a
maximumpower supply voltage df5V for HO scale and 12V for N scale.

NOTEYoumust power theJTEDGBF moduleusing theVIN and GND terminals on thée ¢ NJ-@O1 & c¢ SN A y I §
You should not use theDC power socketbeside the USB socket) to supply pow&fou will need tocut the plug off the
power supplies shown belowuse a multimeter to determineexactlywhat wire is Positive and what wire is Negatiye
and connect the wires to theappropriate VIN and GNEerminals2 y (G KS -@¢&NI 6OQNMA y I £ { (0 NRA LJ

You canty hooking up a 122C1Amp power supply from an oidternet
modem(like in the picture to the rightlo get you started with running a
single locanotive. This type of power supply should be fine to run a HO ol
scale locomotive.

For HO scale use | have seen good resultswsgitgan old Toshiba
laptop chargetike in the picture to the rightand these areisually
rated for 15VDCat 5Amps.You will need to carefully check the
oSt (2 YI 1S &dz2N®mélap@pichaygkers #eR
18V or 19V DC and this will be too higle! Will damage the DCC
Decoder and/or motor in the locomotive!

Jaycar sell a 15V DC 2Amp power sufpgt. No MF8492) which will
also be suitable for a couple of HO scale locomotives with sound but a
Pocddpn AGQa | oAl LINAKROSeX
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JTEDGBFCONFIGUARTION

Configuration is done using JMRI DecoderPro software which you can dowrdoaghirw.jmri.org/downloadand
install onto your computep  { A y OS A { Q it whll wolK-o@ Windowisl| Mad add Linérghyuters
Before you get too carried awagconfiguringsettings make sure thévack andorth system operates as
expected

a ¢KS RSTldzZ & 5// FRRNXaa FT2NJ GKS FTANBRG f202Y20A

b. The default DCC address for econdf 2 02 Y2 1A @S Aa ané

c. Below arepictures ofthe default settings programmed into thETEDCGB8F moduleso if you mess

something up, you can reprograitback tothese default settings

Plug the JTEDE&Fmodule into a USB port on your computer
Startthe JMRI DecoderPro softwarandinitially configurethe{f @ a 1 SY a | y dzZPCCH&izNIE NE (0 IS 2
| 2yySOGA2y ¢ | & ,@nd delechbthe rdobrédBrial portso ZhatleEoderPro will communicate with
the JTEDGBF module5 2y Qi F R2dza G | y& 2 { kSideiadlis shaud wérk OKy 5 S 02
Click on menilDCC++
Selectmenu opton ConfigureBase Statim
You will get a list of configudeSensors as in the picture bel@and there will beeightsensors preconfigured

5hbQ¢ /1! bD9SENSOBETTNGR
THE SENSORS WILL NOT WVRMHRPERLUKF YOU CHANGE THESE SETTINGS

™ Configure DCC++ Base Station — O >

File Edit

_Sensors| Turnouts Outputs

Index Pin # Pullup Delete
10001 2 Delete
10002 4 Delete
10003 16 Delete
20001 ] Delete
20002 7 Delete
20003 18 Delete

Add Sensor Save Sensors
Close
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8. The seners with index10001to 10003 are forthed FANR G ¢ f 202Y20A 0SS 2y (GKS N
a. The sensowith index D001 isusedto commandthe first locomotive to gdbackward
The sensor with index D02 isusedto commandthe first locomotive to gdorward
c. The sensor with index 108@& 10004 areused to command the first locomotive temporarily 6stopg.
Seethe Crossing Detection section later in thiscument

9. The sensors with inde30001to 20003+ NB T geblndi K52 @2 YtheitrackS 2
a. The sensor with inde20001 is tocommandthe secondiocomotive to gdackvard
b. The sensor with inde20002 is tocommandthe secondocomotive to gdorward
c. The sensor with inde20003 & 20004 areused to command theecondocomotive totemporarilyéstopg &
See the Crossing Detection section later in tlisument

10. The Pin# settings where the sensor is eventually connected to #reuino control board

11. ThePullUp settingvas designed téurn on the Arduino internal puilip resistor. Thissetting is currently ignored as
the DCC+¢ontrollerfirmware always enableall pull-up resistors.
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