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Liability disclaimer:

Use all items that can be bought and installation instructions that can be found on this site at your own risk. They have been developed for personal use, and |
find them very useful. That is why | wish to share them with other model railroad hobbyists. All items and procedures have been tested and used on my own
model railroad systems without causing any damage, but this does not necessarily imply that all modifications and procedures will work in any and all

environments or systems. | cannot take any responsibility when items or procedures are used under different circumstances. Always use your own judgement
and common sense!
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|l ocoBuffer 3.1

LocoBuffer is a hardware device that provides a hardware interface between a LocoNet and a RS232 serial port or
USB virtual serial port. Takes LocoNet commands in and buffers it and sends it out the serial port at 16457 baud in
MS100 compatible mode, 19200 or 57600 baud in LocoBuffer mode or to the USB. Takes serial port commands in
at 16457, 19200 or 57600 baud or from USB and buffers it and sends it out on the LocoNet. It also does them both
at the same time. The baud rate is jumper selectable for the RS232 interface and automatic for the USB. It
provides all the timing necessary to interface both.

The data you get will be full packets. The binary data will be packets that are 2,4,6 or multi byte in length. They will
contain the data as documented in the Digitrax LocoNet Personal Edition 1.0.

To connect LocoBuffer to a computer you need a straight thru DB9 serial cable and can be purchased in any
computer store or electronic store. You also need a cable to connect the LocoBuffer to the LocoNet. This cable will
have 6 wires and RJ12 connectors on both ends.

Because of the used windows driver can only be 1 LocoBuffer connected on a PC.

You may connect multiple PC’s with a LocoBuffer on LocoNet.

LocoNet connection:
The connection to LocoNet is with a 6-wire cable with RJ12 connectors. Important is that on the connector on both

ends of the cable the pinl to pinl is connected.

7] ]

Correct Wrong
RS232 Connection USB-A to USB-B Connection
Y
£
<
£ N Uhld g
<
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Bill of materials:

UT DEVICE Refdes USB RS232
PCB 1 |HDMO09V31 1 |HDMO9V31
IC socket For Ul 1 |28 pins 1 | 28 pins
IC socket For U5 1 |28 pins 0 X
Resistor R1,R8 2 | 1kQ (Brown,Black,Red,Gold) 2 | 1kQ (Brown,Black,Red,Gold)
Resistor R16 1 | 1kQ (Brown,Black,Red,Gold) 0 X
Resistor R2 1 |220kQ (Red,Red,Yellow,Gold) 1 |220kQ (Red,Red,Yellow,Gold)
Resistor R3 1 |22kQ (Red,Red,Orange,Gold) 1 |22kQ (Red,Red,Orange,Gold)
R4,R10,R11, 7 7
Resistor R12,R13,R15,R19 10kQ (Brown,Black,Orange,Gold) 10kQ (Brown,Black,Orange,Gold)
Resistor R5 1 147kQ (Yellow,Violet,Orange,Gold) |1 |47kQ (Yellow,Violet,Orange,Gold)
Resistor R6 1 | 150kQ (Brown,Green,Yellow,Gold) |1 | 150kQ (Brown,Green,Yellow,Gold)
Resistor R7 1 |4k7Q (Yellow,Violet,Red,Gold) 1 |4k7Q (Yellow,Violet,Red,Gold)
Resistor R9 1 147Q (Yellow,Violet,Black,Gold) 1 147Q (Yellow,Violet,Black,Gold)
Resistor R14,R22 2 110kQ (Brown,Black,0Orange,Gold) |0 X
Elco Cil 1 | 100uF/25V 1 | 100uF/25V
Capacitor C2,C8,C12,C13 4 [100nF (104) 4 1100nF (104)
Capacitor C7,C9,C11 3 | 100nF (104) 0 X
Capacitor C3,C4 2 | 15pF (15) 2 | 15pF (15)
Capacitor C5,C6 2 | 15pF (15) 0 X
Capacitor C10 1 |470nF (474) 0 X
Diode D3 1 | 1IN4001 or 1N4002 1 | 1N4001 or 1N4002
LED 3mm D1 1 |Green 1 | Green
LED 3mm D4 1 |Green 0 X
LED 3mm D2 1 |Red 1 |Red
Transistor Q1 1 |BC337-40 1 | BC337-40
Transistor Q2,03 2 |BC547B 2 |BC547B
Power IC U4 1 17805 1 |7805
Comparator IC | U3 1 |LM311N 1 |LM311IN
XTAL X1 1 | Quartz 20MHz 1 | Quartz 20MHz
XTAL X2 1 | Quartz 20MHz 0 X
Jumper JP1,JP6 2 |2 pins 2 | 2 pins
Jumper JP3 0 X 1|2 pins
Jumper JP2 1 |3 pins 1|3 pins
Connector J1,J2 2 |RJ12 2 |RJ12
Connector J3 1 | 4 pins print connector 1 | 4 pins print connector
Connector J4 0 X 1 |9 pin sub-d female
Connector J5 1 |USBtype B 0 X
Connector J6 1 | DC-power connector 1 | DC-power connector
0 1 MAX233CPP or SP233ACP or
RS232 interface | U2 X ADM233LJN
PIC processor | U1l 1l |LB164 1 |LB164
PIC processor | U5 1 |USB001 0 X
Spacer 4 | Nylon 6.6, 5X5mm 4 | Nylon 6.6, 5x5mm
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Green LED’s:
On Power supply voltage OK
Off No power supply present
Red LED:
On No central station connected or current source on LocoBuffer with JP6 selected.
Off LocoNet OK, no activity
Blinking LocoNet command transfer

Jumper settings:
JP1: OFF 19200 baud for RS232
ON 57600 baud for RS232 and USB

JP2:  1-2 5V power for the module with external power supply
2-3 5V power for the module from the USB connection
A USB 1.0 and some USB connections of Laptops do not give enough power.

JP3: OFF LocoBuffer mode with JP1 selectable serial speed
ON MS100 compatible mode

JP6: OFF  LocoNet current source disabled

ON LocoNet current source enabled
This is current source for LocoNet to install if you do not have a master LocoNet control station as an LocoCentral,
Intellibox, Digitrax... There is only one current source needed for a LocoNet line. If you install the components, you
can enable-disable it with JP6. However, for this option you need to put power on the Power connector.

Power connector possibilities:

Via J3: Pin 2: 12VDC input/output
Pin 4: GND input/output

Via J6: Center pin: 12VDC input
Casing: GND input

Hans Deloof Version 27/08/2024
info@loconet.be
https://www.locohdl.be



Remark:
- Put the PIC on an IC socket, then you can later install an update PIC.
- If your XTAL component is in metal, look that there is no contact between the metal surface of the XTAL and the

solder holes.
- With a DC power supply is the GND the same as an Intellibox or LocoBooster.

USB Interface

12VDC
@ Soldl Power
Loconet -‘E"-’ S ¥ connector
"{__'!}J 2.9 <
LocoNetQJ2 :::T_:j:; E]ﬁ] A 2
o e iu; LocoButfer U3.1 HDMOS
Serial interface RS232
Serial
interface
12VvDC
2fs] cmEito ; Power
Loconet O5 “2‘- ' connector

L'!:’

o
G—u [T il
“LocoNet 92 (iR - [:}

iiv ) -
kS g O
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Computer settings with RS232:

Communications Port (COM1) Properties iedid] For good functioning of the LocoBuffer the "Flow control" must stand

on "hardware" for the RS232 version.

General  PortSettings | Driver  Detals | Resouces

Bits per second: | 57600 v
Databits: |8 v
Paity:  None v

Stop bits: |1 b

Flow control v

[ Advanced... J [ Restore Defaults J

Computer settings with USB for Windows 2000, XP, Vista:
Install first LocoHDL configuration programme version 3.6.1 of higher on your PC.
Connect the LocoBuffer to the computer with a USB cable, put then power on the module.

The next picture appears on the screen:
Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
‘Windows will search for cunent and updated software by

looking on your computer, on the hardware installation CD. or on
the Windows Update Web site (with your permission).

Read ow privacy policy

Can Windows connect to Windows Update to seaich for
software?

(® Yes, this time only
() Yes, now and every time | connect a device
O No, not this time

Click Next to continue.

I Next > Cancel

Click on “Next”

Found New Hardware Wizard

This wizard helps you mnstall software for

CDC RS-232 Emulation LocoHDL

*) If your hardware came with an installation CD
& or floppy disk. insert it now.

What do you want the wizard to do?

O Install the software automatically (Recommended)
() Install from a list or specific location (&dvanced)

Click Next to continue.

l < Back J[ Next > ][ Cancel J

Click on “Next”
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Found New Hardware Wizard

Pleasze choose your search and installation options.

(®) Search for the best diiver in these locations.

Uss the check boxes below to imt or expand the default zearch, which inchades local
paths and removable media. The best driver found will be installed

[ Search removable media (floppy, CD-ROM...)
Inchude this location in the seaich:

C:\Program Files\LocoHDL v

O Don't search. | will choose the diver to install

Choase this option to select the device drives from a st Windows does not guarantes that
the diives you choose wil be the best match for your hardware

[(BoukJL NahJ[Ea\celJ

Fill in as on above screen and click on “Next”

Found New Hardware Wizard

Please wait while the wizard searches... -

[@ CDC RS-232 Emulation LocoHDL

.

< Back -Car.el Wa|t

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for:

j Commurications Port

Click Finish to close the waard

Click on “Finish”
The USB driver for LocoBuffer is now installed.

To know which virtual serial port has been linked with the LocoBuffer, you do the following:
Open the Control Panel from the Start menu.

® Control Panel f-:l@@
>

File Edt View Favorites Tools Help

<« > ) ’ / ) Search I Folders v

s | @ control Panel

v B s
Name Comments &N
_)schedued Tasks  Schedule computer tasks t.
v Security Center Views your current security
®, sounds and Audi... Change the sound scheme
¢ Spesch Change settings for text-t.

A s m See information about your
See Also < il Taskbar and Star... Customize the Start Menu .
& User Accounts Change user account setti.

“ Windows Update 3 :
|§‘| Windows CardSp.., Manage Information Cards

@) tielo end SUpport @ windows Firewall  Configure the Windows Fir, +
_ s Double click on “System”
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System Properties

 SystemRestoe | Automatic Updates _ Remote
General | Computer Name { Hardware Advanced
Device Manager

The Device Manager lists all the hardware devices installed
- on your computer. Use the Device Manager to change the
properties of any device,

Drivers
E% Driver Signing lets you make sure that installed drivers are

compatible with Windows. Windows Update lets you set up
how Windows connects to Windows Update for drivers,

[ Driver Signing ] [ Windows Update ]

Hardware Profiles

s Hardware profiles provide a way for you to set up and store
different hardware configurations.

Hardware Profiles

[ ok |[ canca |

File  Action View Help

- B EFS R A<Ra

5, Device Manager E‘@ng

i+ a PCMCIA adapters
+ < Personal identification devices
= Ports (COM&LPT)
Y Communications Port (COM1)

Communications Port (CQ

Y ECPPrinter Port (LPT1) | P
Disable

[+ %8 Processors Uit
it ! Secure Digital host controller lort

<
) K@ Smart card readers Scan for hardware changes
# @, Sound, video and game cont
+| < Storage volumes Properties

=+ System devices
+ Universal Serial Bus controllers

|€

Look at the “Properties” of the different Communication Ports

Communications Port (COM4) Properties

General | Port Settings | Driver | Details |

y Communications Port (COM4)
P

Device type: Ports (COM & LPT)
Manufacturer: Microchip Technology, Inc.
Location: Location 0 [CDC RS-232 Emulation LocoHDL)

Device status

This device is working properly.

If you are having problems with this device, click Troubleshoot to
start the troubleshooter.

| Troubleshoaot...

Device usage:
1 Use this device (enable) vw

[ 0K ][ Cancel ]

Hans Deloof
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In this example is the LocoBuffer on Com4.

Click on “Device Manager” in Hardware tab page
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Computer setting with USB for Windows 7 and Windows 8:

lssli=hmeSS)  |nstall first LocoHDL configuration programme version 3.6.1 of

File Action View Help

&= | o HE ®

higher on your PC.

Connect the LocoBuffer to the computer with a USB cable, put then
power on the module.

45 MSI-PC
» M Computer
> g Disk drives
» Bl Display adapters
> é DVD/CD-ROM drives

|

T

I Keyboards

R

T

-Ad Monitors
¥ MNetwork adapters
a -3 Other devices

|

K Portable Devices
L Processors

-

=

> 78 System devices

3 - i Universal Serial Bus controllers

&:—:, Human Interface Devices
g IDE ATASATAPI controllers

--ﬂ Mice and other pointing devices

[ @ CDC R5-232 Emulation LocoHDL

-%, Sound, video and game controllers

@ v Control Panel » All Control Panel lterns » - Search Control Panel

Adjust your computer’s settings

P Action Center
@ Avira AntiVir Personal
KA Color Management
'@ Default Programs
E';;S Devices and Printers
Folder Options
@ HomeGroup
&2 Keyboard
% Network and Sharing Center

M Performance Information and Tools

E Power Options

] Region and Language
@ Speech Recognition
;j. Taskbar and Start Menu
H Windows CardSpace

EY Windows Update

] Administrative Tools
@ Backup and Restore
Credential Manager

B Desktop Gadgets

B Display

A Fonts
&} Indexing Options
Location and Other 5ensors
= Notification Area Icons

g Personalization
Programs and Features
™4 RemoteApp and Desktop Connections
@ Sync Center
[ Troubleshooting
Bl Windows Defender

Click on “Device Manager”

Here you see the application
“CDC RS232 Emulation LocoHDL”

Double click on the announcement
Hans Deloof
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View by:  Small icons +

[ AutoPlay

%el BitlLocker Drive Encryption
_-,L Date and Time

a4 Device Manager

'@' Ease of Access Center
el Getting Started
Internet Options

¥ Mouse

& Parental Controls

u;] Phone and Modem
i Recovery

& Sound

il System

8, User Accounts

i Windows Firewall

The PC communicates that no devices driver is found, but is as
device present.
For installing the device driver, open the Control Panel
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10

~— [=el] Click on “Update Driver”

General | Driver | Details

° E CDC R5-232 Emulation LocoHDL

Driver Provider:  Unknown
Driver Date: Not available
Driver Version: Nat available

Digital Signer: Mot digitally signed

Driver Details To view details about the driver files.

Update Driver... To update the driver software for this device.

) If the device fails after updating the driver, roll
TRl I back to the previously installed driver.

Disable Disables the selected device.

Urningtal To uninstall the driver {Advanced).

[ ok ][ Caneel

) 1 Update Driver Software - CDC RS-232 Emulation LocoHDL

How do you want to search for driver software?

 Search automatically for updated driver software
‘Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

% Browse my computer for driver software
Locate and install driver software manually.

Cancel

&3 1L Update Driver Software - CDC R-232 Emulation LocoHDL

Browse for driver software on your computer

Search for driver software in this location:

C:\Program Files\LocoHDL A Browse...

[#]Include subfolders

% Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device,

Hans Deloof
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Click on “Browse my computer for driver software”

Fill in above location “C:\Program Files\LocoHDL”,
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[57] Windows Security Py

Would you like to install this device software?

MNarme: Microchip Technology, Inc. Ports (COM &¢...

S Publisher: Microchip Technology Inc.

[[]  Always trust software from "Microchip Technology Install ] [ Don't Install J
Inc.".

fg' You should enly install driver software from publishers you trust. How can I decide which
device software is safe to install?

"\‘__j I Update Driver Software - Communications Port (COM3) ‘

Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

Communications Port

Close

| General | Driver | Deiailsl

Communications Port {COM3)

{,

Driver Provider: Microchip Technology, Inc.
Driver Date: 151172007

Driver Version: 5.1.2600.0

Digital Signer: Microchip Technology Inc.

Driver Details To view details about the driver files.

Update Driver... To update the driver software for this device.

N Back Drive: I the device fails after updating the driver, rol
Ll back to the previously installed driver.

Disable Disables the selected device.

Unintal To uninstall the driver (Advanced).

Close Cancel
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Click on “Install”

This window appears after the installation.

Now you see that the device driver is loaded.
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File Action View Help

L ANclNER 7 o

| @ % 1B

& = MSI-PC

b M Computer

b = Disk drives

> Wi Display adapters

» 4 DVD/CD-ROM drives
: El;'-t, Human Interface Devices
g IDE ATASATAPI controllers
2= Keyboards
--B Mice and other pointing devices
A Monitors
-F Network adapters
K3 Portable Devices
4 75" Ports (COM &L LPT)

‘? Communications Port (COM3)

D Processors
% Sound, video and game controllers

TR R R R

-

7

> (Ml System devices
5 - a Universal Serial Bus controllers

And then to see you that COM port has been produced which you can select in LocoHDL.

Computer setting with USB for Windows 10:

Install first LocoHDL configuration programme version 3.9.6 of higher on your PC.

Connect the LocoBuffer to the computer with a USB cable, put then power on the module.

iTrain setup:

. Interface Editor &

Interface | S LocoNet® ﬂ

Description LocoNet®

Control type (V] Vehicles (] Accessories (] Feedbacks

Networt [ SpeciﬂcT ImageT Comment]

Port | C COM1 ¥ 5 Refresh
Baudrate |19200Baud ||

Databits | 8 bits

Stopbits | 10it v

FlowControl No flow control v
1: LocoNet® |

[ oK J [ Cancel |
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