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Legal notices, exclusion of liability
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provided.
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1 Introduction

The Z21 Service Application "Z21 Maintenance.exe" has been created at the request of the Z21
Community. With this application you can configure and maintain your Z21 system equipment (white and
black Z21, smartRail) via Ethernet or WLAN.

G e

Eile Options Help

Connection

Enter the IP address of your Z21-digital switchboard and activate the connection.
Information: factory default setting is 192.168.0, 111

192.168.0.111

Versions

Serial number: Firmware version: Hardware type: Hardware version:
106021 V1.33 Z21b 1]

System

Supply voltage: Internal voltage: Main track current: Prog-track current: Temperature;
20,2V 18,1V 0mA 2ZmA 35°C

connected with 192.168.0.111

In addition to the settings that you may be familiar with from the app, advanced users can also change
the network settings (at your own risk!) or update the Z21 firmware.

Even more settings are also offered for smartRail.

In addition, a Zimo decoder update is provided for the Z21. However, as there are numerous possible
sources of problems here — from inadequate contact on the track to conversions with buffer capacitors on
the decoder — the information provided is also provided at the user's own risk.

Please take into account in the settings of your Windows firewall and potentially also of your virus
scanner, that "Z21 Maintenance.exe" must be able to access the ports 21105, 21106 and 34472 via UDP
in order to communicate with your Z21. Very strict settings on the virus scanner and firewall may cause
communication on these ports to be reported as "suspicious network traffic" and be blocked.

The application can be started directly after downloading. No installation is required. However, certain
network settings need to be implemented; these are described in the sections below.
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2 Connection from the PC to the Z21

2.1 Connection options

There are numerous options to connect the PC to the Z21:

e Cable connection from PC via the router included as standard.
The connection is the easiest to set up. Both the PC and the Z21 are connected to the WLAN

router via Ethernet cable.
Laptop or \.

Desktop PC WLAN Router ZZ 1

e Connection using WLAN via the router included as standard.
To do this, the PC must be registered on the WLAN router and the Z21 connected to the WLAN
router via Ethernet cable. With smartRail, only a connection via WLAN is possible.

) B8

Laptop or
Desktop PC WLAN Router Z 2 1

e Direct connection without router using patch cable from the Ethernet port on the PC
directly to the LAN port on the Z21. This is the most stable connection. Omitting the router and
manually configuring the PC interface eliminates many potential sources of problems. This type
of connection is recommended for firmware and decoder updates should unexpected problems
occur during the update.

Laptop or
Desktop PC ZZ 1

In all examples shown in this manual, it is assumed that the IP settings have not been changed in the Z21
and, where appropriate, the WLAN router supplied is being used.
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2.1.1 Connection using Ethernet cable via the router included as standard

The connection is the easiest to set up. Where necessary, first disconnect any Ethernet cables already
connected to the Ethernet port (100 MBIt/s) on your PC.

Then insert an Ethernet cable (patch cable) into a free, yellow Ethernet port on the router supplied and
connect the other end to the Ethernet port on your PC. The Z21 is also connected to a yellow port on the
router.

The PC should now be assigned an IP address by the router. If this is not the case, the network settings
of the PC have been changed. Please check the following setting in the event of a problem:

ws Settings

Feedback Hub

] &

c - o= Phone Network & Internet
>eth ng'.' Eh H H Link your Android, iPhone Wi-Fi, airplane mode, VPN
L
— - ( =
Q) 1 0 l Groove Music f< )\ AT
Accounts Time & Language
Your accounts, email, sync Speech, region, date
work, family

Then go to "Start"/"Setting"/"Network & Internet”

rD1 N

Home| =
@ &/ Metwork Connections - m} x
Find a se 4 1-' <« Metwork and Internet » Metwork Connections v & Search Metwork Connections @
Organize « S @ @
Network &
—~ Ethernet
I B Status L-._,!f_ meg.intern
S  Intel(R) PRO/1000 MT Desk...
£ Ethern
“* Dial-u
1item c[E
e VPN
Show available networks
(@5 Data usage
Change your network settings
& Proxy
@ Change adapter options
View network adapters and chaggf connection settings.
% Sharing options
For the networks you connect to, decide what you want to share.
ar? HomeGroup

Select the option “Change adapter options”
Select "Properties” for the port to which the Z21 now relates (right mouse button).
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0 Ethernet Properties X
Metwaorking

Connect using:
It esktop Adapter
Intel(R) PRO/1000 MT Desktop Ad

This connection uses the following items:

Z3Client for Microsoft Networks ~

i3?!—"“:3 and Printer Sharing for Microsoft Networks

i s-PerRE Sched

Qrtemet Protocol Version 4 (

[0 s Micross wreeepreritplexor Protocol

. Microsoft LLOP Protocol Driver

& Intemet Protocol Version 6 (TCP/IPvE) v

< >
Instal... Uninstall

Description v

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

0K Cancel

Select "Internet protocol (TCP/IP)" and click "Properties".
Internet Protocol Yersion 4 (TCP/IPvd) Properties X

General  Alternate Configuration

‘You can get IP settings assigned automatically if your network supports
thiz capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

Dbtain an IP address automatically:
(Duse :
IF address: l:l
Subniet mask: I:I
Default gateway: l:l

(®) Obtain DNS server address automatically
(D Use the following DNS server addresses:

Preferred DMNS server: l:l
Alternate DMS server: l:l

Validate settings upon exit

e

Advanced...

Cancel

The default setting is "Obtain IP address automatically".

If the firewall is activated on your PC, you can now continue with step 2.2 "Firewall", otherwise go to step
2.3 "Making and testing the connection".
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2.1.2 Connection using WLAN via the router included as standard

Switch on Z21 and router.

Iz
Tablet mode Network All settings

A 43 ) ENG

Click the mouse on the bubble (circled green) at the very bottom of the task bar and then on the network
settings above.

E meg.intern

Connected

7
* Secured
(.

® Secured

. .
Secured

Z721_6FCE
3

Secured

g ¢
Airplane mode Mobile hotspot

12:00

foADD) NG oy

You can see a list of available networks

The name of the WLAN network of the WLAN router is “Z21-wxyz”, where wxyz are the end digits of the
router serial number (see “S/N” field on the underside of the router).

Click on the relevant Z21 network.
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ﬁ ?21_6FCE
Secured

Enter the network security key

You can also connect by pushing the button on
the router.

Next Cancel

g «)
Airplane mode  Mobile hotspot

12:54
fOATID NG g O

Then enter the password for the network login.
This can be found in the "PIN" field on the underside of the router.
Then click "Next".

Z21_6FCE
No Internet, secured

Properties

Disconnect

Now the WLAN router is connected.

TIP!

You probably don't want your PC to automatically connect to the Z21's wireless router in the
future. This could be quite annoying when you want to use the wireless port on your PC for your
normal internet connection. For this reason, proceed as follows:

In the dialogue shown above, select "Change advanced settings" (marked orange in the screenshot
above).
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meg.intern

Z21_6FCE
No Internet, secured

Properties

Disconnect

Secured

Go to the "Wireless networks" list again.

Select the wireless router to which the Z21 is connected and select "Properties".

Settings - m] x

& /721 6FCE

Connect automatically when in range

Network profile

® Public

Your PC is hidden from other devices on the network and can't be
used for printer and file sharing.

o Private

For a network you trust, such as at home or work. Your PC is
discoverable and can be used for printer and file sharing if you set
it up.

On the "Connection" tab, uncheck "Connect automatically when this network is in range". Then close the
dialogue with "OK". This means that the connection to the Z21-WLAN needs to be actively set manually
when you actually want to use it.

If the firewall is activated on your PC, you can now continue with step 2.2 "Firewall", otherwise go to step
2.3 "Making and testing the connection".

Document version 1.14 19.12.2018 11/54



Z21 Maintenance Tool User Manual

Roco—

2.1.3

Direct connection via Ethernet cable without router

The most stable connection to your Z21 can be made via a direct connection using a network patch
cable. Omitting the router will remove a further potential source of error.

Where necessary, first disconnect any Ethernet cables already connected to the Ethernet port (100

MBit/s) on your PC. Then plug a patch cable into the LAN port on the Z21 and plug the other end into the

Ethernet port on your PC.

Feedback Hub

Groowe Music

ws Settings

survived
days in a

Mews

]

Phone
Link your Android, iPhone

L

S

Network & Internet
Wi-Fi, airplane mode, VPN

L
G

Accounts Time & Language
3l Your accounts, email, sync, Speech, region, date
wark, family

Then go to "Start" / "Settings" / "Network & Internet".

rD1 N

& Home Status
Find a settin =
d & MNetwork Connections - [m} >
1 g-l <« Metwork and Internet » Metwork Connections ~ O Search Network Connections @
Network & Inter
Organize * ==« [N
I & Sstatus 2 e
L". Ethernet
1 Ethernet oSO meg.intern
@W= Intel(R) PRO/1000 MT Desk...
* Dial-up
e VPN
1item = e
(G Data usage
Change your network settings
& Proxy

@ Change adapter options

View network adapters and change connection settings.

% Sharing options

For the networks you connect to, decide what you want to share.

~r? HomeGroup

Select the option “Change adapter options”
Select "Properties” for the port to which the Z21 now relates (right mouse button).
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0 Ethernet Properties >
Metworking

Connect using:

I? Intel(R) PRO/1000 MT Desktop Adapter
This connection uses the following items:

&3 Client for Microscft Netwarks ~
’]? File and Printer Sharing for Microsoft Netwarks

L o

Qntemet Protocol Version 4 (TC
. Microso = fiplexor Protocol

. Microsoft LLDP Protocol Driver

4 Intemet Protocol Version & (TCP/1PvE) v

A
Instal... Uninstal \ Propeties
- e
Description

Transmission Control Protocol /Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

C"RRNOREER

QK Cancel

Select "Internet protocol (TCP/IP)" and click "Properties".

Internet Protocol Version 4 (TCP/IPv4) Properties *
General

‘You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

E aObEin an IP address automatically
(®) Use the following IP address:

IP address: 192,168 . 0 . 111
Subnet mask: P55 . 255,255, 0

Obtain DMS server address automatically

(@) Use the following DS server addresses:
Preferred DNS server: l:l

Alternate DMNS server:

[ validate settings upon exit Advanced. ..

Cane

Warning! MAKE A NOTE OF YOUR CURRENT SETTINGS BEFORE CHANGING THEM SO THAT
YOU WILL BE ABLE TO RECONFIGURE THIS PORT FOLLOWING MAINTENANCE ON THE Z21.

In this dialogue, configure the properties exactly as shown in this screenshot and confirm with "OK".

Warning! Do not forget to reconfigure this network port in accordance with the settings you
previously noted down after working with the Z21 Maintenance Tool.

If the firewall is activated on your PC, you can now continue with step 2.2 "Firewall", otherwise go to step
2.3 "Making and testing the connection".
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2.2  Firewall

If the following message appears when you have activated the Windows firewall and when first starting
"Z21 Maintenance.exe", the firewall settings must be modified for the Z21 Maintenance Tool:

@ Windows Security Alert *

@ Windows Defender Firewall has blocked some features of this
app

Windows Defender Firewall has blocked some features of 221_Maintenance on all public and

private networks.
i& Mame: 221_Maintenance
221 Publisher: Modelleisenbahn GmbH
Path: C:\users\gloria\desktopimaintenance\z21_maintenance. exe

Allow Z21_Maintenance to communicate on these networks:
[ Private networks, such as my home or work network

Public networks, such as those in airports and coffee shops (not recommended
because these networks often have little or no security)

What are the risks of allowing an app through a firewall?

G Allow access Cancel

The context to this message is that "Z21 Maintenance.exe" communicates with the Z21 via UDP using
the IP ports 21105, 21106 and 34472. It may even be that very strict settings on a virus scanner mean
that an alarm is issued due to "suspicious network traffic*. Communication via these ports is a little
different in comparison to a "normal" PC application, but you already know that the Z21 likes to do things
a little differently!

The simplest option is to click "Do not block" in the dialogue shown above. If you are using a different

firewall, it is very likely that a similar message will be displayed and you will be able to set up a similar
rule that achieves the same purpose.
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2.3 Making and testing the connection

1) 221 Maintenance To
File Optiens Help
Status |Setﬁngs I IP Settings | Firmware update|

Connection

Enter the IP address of your Z21-digital switchboard and activate the connection.
Information: factory default setting is 192.168.0.111

IP address

192.168.0.111 z a]

= = Digitalsystem

Versions

Serial number: Firmware version: Hardware type: Hardware version:

System

Supply voltage: Internal voltage: Main track current: Prog-track current: Temperature:

not connected

Start Z21 Maintenance.exe and click "Connect".

2.3.1 Successful connection established with control centre

File Options Help
ettings | IF Settings | Locoket | CAN | R-BUS | multiMALIS I Firmware update | Decoder update | Ccv Programming|

Connection

Enter the IF address of your 22 1-digital switchboard and activate the connection.
Information: factory default setting is 192.168.0.111

192, 168.0. 111

Connect Disconnect

Wersions

Serial number: Firmware version: Hardware type: Hardware version:
108021 V1,33 Z21b 1]

System

Supply voltage: Internal voltage: Main track current: Prog-track current: Temperature:
20,2V 18,1V oma 2mA 35°C

connected with 192.168.0.111

Ideally this image will appear: The Z21 is detected and the connection is established.
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2.3.2 Connection problems

zai Z21 Maintenance Tool (=@ = |

File Options Help

Status ‘ Settings I IP Settings | Firmware update‘
Connection

Enter the IF address of your Z21-digital switchboard and activate the connection.
Information: factory default setting is 192.168.0,111

s »
192,168.0.111 Connection error! M Z a]
Lonnect ] Could not communicate with the digital switchbeard! D|g[ta|system
| " Is the IP-address 192.168.0. 111 correct and is the digital switchboard
srsns attached to the PC?
Does the digital switchbeard reply to a 'ping 192.168.0111" in the
Serial number: command shell (Windows 'Cemmand Prompt’)?
107816
System
Supply voltage: Internal voltage: Main track current: Prog-track current: Temperature:
15,4V 17,1V 24mA 3mA 35°C
FW version: GetnfoData ERR 0:300C - PC: Z21RC offline Il

This image shows you that the connection cannot be established.

Check the connection using "ping":

Weather Create

Windows Accessories

Windows Administrative Tools
Windows Defender Security Center
Windows Ease of Access

Windows PowerShell

Windows System

Command Prompt
Control Panel
File Explorer
Microso

Run

Task Manager

& ThisPC

Vienna

To do this, launch the Windows command prompt.
In the command prompt, enter the command "ping 192.168.0.111" and press the Enter key.
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B8 Command Prompt - O x

Epf'%mm“
Reply from 1

Reply from 1

In this case, the connection is already working in principle. Check the firewall settings (see previous
section) and the virus scanner (log, where applicable).

Try connecting again in the Z21_Maintenance.exe file. Often Windows needs a little more time after
plugging in the cable until the connection is completely established. The status of the network can usually
be seen in the Windows task bar (bottom right, if necessary click on the corresponding network icon).

>ping 192.168

with 32 bytes of data:
timed
timed
timed
timed

If the control centre does not respond to a ping, the Z21 Maintenance.exe file can be ruled out as the
cause of the problem, but instead relates to the network or the network configuration.

Check the connection again, paying attention to unimportant details and things that seem obvious.

— Is the cable plugged into the correct ports and is there a power supply to the 2217

— Does this network cable normally work?

— Is it possible to access the router, where a wireless network is set up (ping to 192.168.0.1, for
example)?

— Is the port being blocked by the firewall or the virus scanner?

— Repeat and check the network port settings (as described in the previous sections) until the ping
works.
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3 Z21 Maintenance Tool Features

3.1 Status

) 221 Meintenance T =
Eile DOptions Help

Status |Settir|gs | IP Settings | LocoMet | CAN | R-BUS I multiMALIS | Firmware update | Decoder update I cv Programrningl

Connection

Enter the IP address of your Z21-digital switchboard and activate the connection.
Information: factory default setting is 192, 168.0. 111

192,168.0.111

Connect Disconnect

Versions

Serial number: Firmware version: Hardware type: Hardware version:
108021 V1,33 Z21b 1]

System

Supply voltage: Internal voltage: Main track current: Prog-track current: Temperature:
20,3V 18,1V 0 mA 2mA 35%C

connected with 192.168.0.111

When the connection is successfully established, you can check the FW version and other operating
parameters of your control centre. The "internal voltage" corresponds to the current track voltage.
The Z21 Maintenance Tool automatically detects which type of hardware it is connected to.

File Options Help
Status | Settings I IP Settings I R-BUS I multiMALS I Firmware update I (w1} Programming|

Connection

Enter the IP address of your Z21-digital switchboard and activate the connection.
Information: factory default setting is 192,168.0.111

192,168.0.111

Connect Disconnect

Versions

Serial number: Firmware version: Hardware type: Hardware version:
130039 V1,33 z2l 1

System

Supply voltage: Internal voltage: Main track current: Prog-track current: Temperature:

18,1V 18,1V 18 mA 25 °C

connected with 192.168.0.111

3.1.1 z21start Unlock Code
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If the z21start is not yet unlocked, an "Unlock..." button will be displayed after connection.

File Options Help

Status |Setﬁngs | 1P Settings | R-BUS | multiMALS | Firmware update | v Programming|
Connection

Enter the IP address of your Z21-digital switchboard and activate the connection.
Information: factory default setting is 192. 168.0.111

192.168.0.111

Versions

Serial number: Firmware version: Hardware type: Hardware version:
150 V1.33 z21 start 3

System

Supply voltage: Internal voltage: Main track current: Prog-track current: Temperature:
18,0V 18,0V 3mA - 29 °C

connected with 192.168.0111

This button can be used to open the dialogue window where you can enter the activation code (article
number 10814).

| Q_ 2z start &

Serial number: Unlock code:
150 |
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The unlock process can take up to 10 seconds.

[ Unlock “ g

This means that the z21start picks up the loco and turnout commands via the LAN port and processes
them.

If the z21start has been successfully unlocked, the "Unlock..." button remains greyed out.

File Options Help

| Settings | IP Settings I R-BUS | multiMALS I Firmware update | cv Programming|

Connection

Enter the IP address of your Z21-digital switchboard and activate the connection,
Information: factory default setting is 192.168.0.111

192,168.0.111

Versions

@ z2lctart

Serial number: Firmware version: Hardware type: Hardware version:
150 V133 221 start 3 Unlock. ..

System

Supply voltage: Internal voltage: Main track current: Prog-track current: Temperature:
18,0V 18,0V 2mA - 29°C

connected with 192.168.0.111
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3.2 Settings

The available setting options are automatically modified according to the detected hardware type.

75, £21 Maintenance Tool

File Options Help

Status | Settings | [P settings | Loconet [ can | RBUS | muitmaus | Firmware update | Decoder update | cv Programming

Common Settings

Main track voltage (mV) Z21-stop+ey
18000 = track voltage OFF = activate RailCom

[] cv29 automatic address

Track signal type Short DCC loco-address [ 7] supervise accessory decoder outputs

DCC and MM V] [ﬁomltoQQ -

[T1pcc turnout-addressing according RCN-213

[C1DCC turnout invert straight/branch
Short drcuit Main Track Short drcuit B-BUS
D D [[1DCC read 28 instead of 14 speed steps on Sniffer BUS

normal 20 normal 5 [ Track signal on start of 21 at STOP position

Programming Settings
Programming voltage {mv) Read-mode
15000 = bit- and byte-nise = ] Bit-verify with 1
Reset packets (start) Programming packets Reset packets {cont) ACK threshold
7 = 3 = Y
= =

connected with 192.168.0.111

Settings for the "Z21 version for experts" (black box)

2}. Z21 Maintenance Too

File Options Help

‘ Status |i5EtﬁﬂQS ‘ 1P Settings I R-BUS I multiMAUS | Firmware update | CV Programming

Common Settings

Z21-stopkey
[had< voltage OFF V]

activate RailCom

‘1énun

[7] ev2g automatic address

Track signal type Short DCC loco-address 7] supervise acressory decoder outputs

[DCC and M v] [ﬁ'om ELL) v] [ DEE turnout-addressing according RCN-213

Shart circuit Main Track Short dircuit B-BUS [JpCe tumautinvert straight/branch

D U [[]pcc read 28 instead of 14 speed steps on Sniffer BUS

normal 20 fast normal 5 fast [] Track signal on start of Z21 at STOP position
Programming Settings

Read-mode

16000 E y

[b1t— and byte-wise ¥ [¥] Bit-verify with 1
Reset packets (start) Programming packets Reset packets (ront) ACK threshald
=] =]
25 = 7 = 6 = 50 =
=
(Il connected with 192.168.0111

Settings for the "z21 version for beginners" (white box)
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3.2.1 General settings

Main track voltage: the track voltage on the main track can be set here on the black Z21. However, the
main track voltage cannot be higher than the voltage from the power supply unit. With the white z21 and
z21start, the track voltage cannot be set by the hardware and is instead specified by the voltage from the
power supply unit.

Centre stop key: This option is used to set the function of the STOP key on the control centre. Either the
track voltage can be switched off, or with the power supply maintained, an emergency stop command
can be sent to the locomotives.

Track signal type: This option can be used to select the command type on the track.
e DCC and MM: The Z21 functions as a multi-protocol control centre and sends the data packets of
the corresponding vehicle/turnout in DCC or Motorola format. The format of the individual
vehicles/turnouts can be configured via the app. This setting remains permanently stored on the

Z21.

e DCC only: Regardless of the vehicle/turnout setting, the data packets are only issued in DCC
format.

e MM only: Regardless of the vehicle/turnout setting, the data packets are only issued in Motorola
format.

This option is available from Z21 firmware V1.23.

Short DCC loco address: This option can be used to set the address range in which "short addresses"
are generated for DCC locos on the track output. This should be taken into account in the loco decoder
(see decoder descriptions CV1, CV17, CV18, CV29).
e From 1to 99: This is the backward compatible default setting of the Z21. For locos with
addresses from 1 to 99, DCC packets with short addresses are generated; from address 100,
DCC packets with long addresses are generated.
e From 1to 127: For locos with addresses from 1 to 127, DCC packets with short addresses are
generated; from address 128, DCC packets with long addresses are generated.
This option is available from Z21 firmware V1.23.

Short circuit main track and Short circuit B-BUS: These options can be used to increase the response
speed of the short circuit detection on the main track (DCC Main) and on the B-BUS (Booster-Bus). This
can be used for systems on track N in particular.

Activate RailCom: RailCom, in other words communication from the decoder to the control centre is
required, for example, if you also want to export a RailCom-compatible decoder in the main track
programming (POM) or if the feedback module 10808 is to report the locomotive addresses. With some,
generally very old decoders developed before the introduction of RailCom, however, incompatibilities may
occur when operating with RailCom. For this reason, RailCom can normally be deactivated here.

CV29 automatic address: This option is only important for operation with the multiMAUS. If you are
using the multiMAUS to program a short or long address, this option on the decoder can be used to set or
delete bit 5 in CV29 ("long address") automatically.

Supervise accessory decoder outputs: This option is used to monitor the outputs of function decoders
using a timer and where necessary shut them down automatically after several seconds assuming a
faulty controller (handheld controller, app, PC control, ...) has not already done so. This prevents
overheating of the drive coils.

This option is available from Z21 firmware V1.20.

DCC turnout-addressing according RCN-213 (identical to previous option "DCC turnout addressing
+4"): This option can be used to correct incompatibilities relating to the numbering of turnout and signal
addresses. Roco numbers the turnouts from module 0 (each with 4 turnouts), other DCC control centre
manufacturers only from module 1. This different numbering has originated historically from a weakness
in the NMRA S-9.2.1 specifications where neither of the two numbering systems could essentially be
called "incorrect”. The numbering of the turnout addresses has only been clearly defined since the more
recent specifications from the RailCommunity RCN-213 (2015).
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The default setting for this option is "deactivated" to remain backward compatible with older Roco
devices. When switching from an existing third-party system to the Z21, it can therefore happen that the
previously known turnout addresses appear shifted by the value 4 due to the different counting method of
the module groups. If a turnout on the former third party system has been set below 1, for example, it is
addressed on the Z21 as 1+4=5. To make it easier for our customers to change over, this option has now
been introduced that can be used to re-use the turnouts and signals with former known turnout addresses
or address them in accordance with RCN-213.

This option is available from Z21 firmware V1.21.

From Z21 firmware V1.22, the setting not only affects the DCC packets on the track output, but
also determines how turnout switching commands are interpreted on the Sniffer BUS input.

DCC turnout invert straight/branch: This option was created by customer request and can be used to
invert the logic of the DCC switching commands for turnouts (straight/branch) and signals (green/red).
This option can be useful for users who are switching their current system from an older third party
system to the Z21.

This option is available from Z21 firmware V1.31.

DCC read 28 instead of 14 speed steps on Sniffer BUS: With Z21 firmware version V1.22, the Sniffer
BUS has been implemented. This means that you can also control the locos on the Z21 using an older
DCC control centre by simply connecting the track output on the old control centre to the Sniffer BUS on
the Z21. The Z21 attempts to map the format of the old control centre to the format of the loco set on the
Z21 as far as possible. This makes it possible to use a very old control centre that only utilises the DCC
format "14 speed steps" to control a modern loco with 128 speed steps or even one loco with MM
decoder (Motorola).

However, it is not always technically possible to reliably detect the format "14 speed steps” and "28 speed
steps" on the Sniffer input (comparison: loco decoder CV29 Bit 1) and to map it to the sets output format.
In case of doubt, the Z21 uses "14 speed steps":

Setting of loco speed steps on the Z21: 14 28 128
Speed steps of loco n on the Sniffer input: 14 Ok (a) Ok
Speed steps of loco n on the Sniffer input: 28 (b) OK (b)
Speed steps of loco n on the Sniffer input: 128 Ok OK OK

(a) The light cannot be switched on because the Z21 also takes on the format "28 speed steps" with the "28 speed steps" loco
setting for this loco on the Sniffer input, and for this reason has a futile wait for the light info in DCC function group1.

(b) Front light flickers with speed step. This can be corrected as follows:

- either the format in the third party control centre and as far as possible in the Z21 is configured appropriately (ideally with 128
speed steps),

- or in the third party control centre for this loco, the light (FO) is switched on to support automatic format detection,

- or in the Maintenance.exe file, the setting "DCC read 28 instead of 14 speed steps on Sniffer BUS" is activated.

This option is available from Z21 firmware V1.22.
Track signal on start of Z21 at STOP position: With this option the track output on the Z21 or z21

remains switched off after the control centre is started.
This option is available from Z21 firmware V1.28.
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3.2.2 Programming settings

Programming voltage: in this case the black Z21 can be used to set the track voltage for the CV
programming process on the programming track. However, this voltage cannot be higher than the voltage
from the power supply unit. With the z21 and z21start, however, there is no separate programming output
with a voltage that can be set.

Read mode: One CV of a decoder can be exported either bitwise or bytewise on the programming track.
While only a few accesses are required for bitwise reading, with bytewise reading all possible values
can be tested until the correct value is found. This can take a long time depending on the value, as in the
worst case scenario up to 256 attempts are required. Very old decoders can only be exported bytewise.
Proceed as follows for the "Bitwise and bytewise" setting: An attempt is first made to export the CV
bitwise. Bytewise reading is only started as a second attempt if bitwise is not successful.

ACK threshold: A loco decoder responds to CV read and CV write queries with a slightly increased
power supply in accordance with "Basic Acknowledgement" from RP-9.2.3: "... increased load (positive-
delta) on the programming track of at least 60 mA for 6 ms +/-1 ms".

Although the Z21 is already set slightly more sensitively from FW V1.20, in practice it can unfortunately
occur even more often that some decoders deviate from the standard and cannot therefore be read.
However, this can also occur when a buffer capacitor is used. To be able to successfully export these
decoders, the threshold for detecting the "Basic Acknowledgement” can be set lower here, or even higher
if necessary.

This option is available from Z21 firmware V1.20.

Reset packets (start): Determines the number of DCC reset packets right at the start of the CV
programming sequence (CV read/write). The higher this value is, the more time the decoder has to
restart.

Programming packets: Determines the number of DCC read/write commands in the CV programming
sequence (RP-9.2.3).

Reset packets (continue): Determines the number of DCC reset packets within the programming
sequence.

If you have problems during CV read/write with a specific decoder, you can change this packet number,
e.g. 25/10/10 or 30/15/15.
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3.3 IP settings

| % 221 Maintenance Tool : Elélg

File Options Help

Status | Settings | IP Settings ‘LomNet | CAN | R-BUS I multiMAUS | Firmware update | Decoder update I CV Programming
IP-Settings

Attention!

This option is implemented for the advanced user only!

Change the IP-Settings of your digital switchboard only if you are experienced with the topics TCPfIP and computer network architectures. In the worst case, you
cannot connect with your digital switchboard anymare after a malconfiguration.

For this reason, Modelleisenbahn GmbH can provide no support in case of problems after a change of the IP-settings.

192.188.0.111 Factory defaults: 192,168.0.111

255.255.255.0 Factory defaults: 255.255.255.0

192.168.0.1 Factory defaults: 192,168.0.1
Write...

connected with 102.168.0111

As requested by some customers, the IP address of the Z21 can be changed.

This is not required for the average consumer and is definitely not recommended by the
manufacturer. Please note the relevant notes in the screenshots.

Known issues: The routers from some internet service providers may reserve certain LAN ports for IP-TV.
Old HUBs can also cause communication problems.

Before the user can enter a new IP address, the compulsory disclaimer must first be explicitly accepted:

The input fields only become active once the user has clicked "Yes".
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( % £21 Maintenance Tool

File Optiens Help

Status I Settings | IP Settings |LoooNet I CAN | R-BUS I multiMALIS I Firmware update | Decoder update I CV Programming
IP-Settings

Attention!

This option is implemented for the advanced user only!
Change the IP-Settings of your digital switchboard only if you are experienced with the topics TCP/IP and computer network architectures. In the worst case, you
cannot connect with your digital switchboard anymore after a malconfiguration.

i,

For this reason, Modelleisenbahn GmbH can pi no support in case of problems after a change of the IP-settings.

IP-Address
1592,168.0.111 Factory defaults: 192.168.0.111

Subnet-Mask
255.255,255.0 Factory defaults: 255,255,255.0

Standard Gateway
192.168.0.1 Factory defaults: 192.168.0.1

connected with 192.168.0.111

Only then is it possible to change the address to "192.168.0.123" for example and — following another

¢ Consider also that eventually you have te reconfigure the router, the
LIA PC-network interface and the apps!

Do you want to change the IP-settings on your own responsibility now?

warning prompt — write it to the Z21:

and after "Yes":

r Y
IP-settings in the digital switdn_ 5

@ TheIP-settings have been changed and will become active after a cold
W' start of the digital switchboard.

Important: The new IP address is only active in the Z21 following a cold start (i.e. disconnect
supply voltage) on the control centre!

The last change is also displayed in the program as "Your last change was...", see above.
Please note that every change in the IP address on the Z21 also requires a network reset,

beginning with the subnet masks, router, own Ethernet port on the PC to the app settings on the
smartphone or tablet, etc.
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The following applies up to firmware V1.26: This modified IP address is retained even after resetting to
the factory settings (hold down stop key until LED flashes purple).
From V1.27 the IP settings are reset to the factory setting.
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3.4 LocoNet

LocoNet is enabled from Z21 firmware V1.20.

With firmware V1.20 the first step was completed on the Z21 towards LocoNet integration.

,

File Options Help

| Status I Settings | IP Settings | LocoMet ‘ CAM I R-BUS | multiMAUS | Firmware update | Decoder update I v Programrmngl
LocoMet Configuration Variables - LNCY
Here you can program the so called 'LocoNet Configuration Variables' (LNCV). LNCVs are not to be confused with the CVs of DCC decoders. You can find the order
number in the manual of the device vendor.

The module address of a new device is usually 1. If you do not know the module address, you can use the 'general-address’ 65535. In that cage, the module must be
the only device connected with the 221 by LocoMet (L-BUS).

Order number Module address LNCV number LNCV value
63320 = 1 = 0 = 0 =
I LNCV Read ] LNCV Write
LocoMet Dispatcher

Here you can dispatch a loco address to your LocoMet-throttle (for basic throttles supporting ‘LocoMet dispatching).
Loco address

; :
LocoMet Settings
FastClock rate LocoMet mode Purging timeout
o = [¥] LocoMet FastClock on LocoMet Master v] [no purging v]
Read l [ Wirite ]

connected with 192.168.0.111

LNCV Read and LNCV Write can be used to program what are known as "LocoNet Configuration
Variables" that are used in some LocoNet accessory articles (e.g. Uhlenbrock 63410 "LocoNet Switch
Module"). Details and meanings of the individual LNCVs can be found in the relevant operating
instructions from the manufacturer.

LocoNet Dispatch can be used to prepare a loco address which you can then transfer using the LocoNet
Dispatch process to your LocoNet handheld controller (e.g. FRED).

From Z21 firmware V1.25 the Loco List provides you with an overview of all vehicles that have been
used since the last time the Z21 was switched on. In addition to the vehicle address, the rail format used,
the speed and the active functions used are displayed. “Edit..." or the right mouse button can be used to
change the rail format of the selected loco. The LocoNet Dispatch can also be initiated in the loco list
using the right-hand mouse button.

The Status and Timer columns relate to what is known as "Purging", see below.

-
%, Locolist

Slot Address Format Speed Dir Functions Status

1 3 MMII 23 a FWD active

2 2 DCC 28 0 FWD active

3 10 DCC 128 19 FWDFLF1 active

H
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Under LocoNet Settings you can activate the LocoNet Fastclock (“model time") and the rate. Rate O
means "Stop". Disable "LocoNet Fastclock on" if you want to use a device other than the Z21 on your
LocoNet to generate the model time.

Note: Once the Z21 has no realtime clock internally, the model time begins with each restart at "12:00
a.m."

From Z21 Firmware V1.22 you can use LocoNet Mode to configure the Z21 as "LocoNet Master" (default
setting) or as "LocoNet Slave on Intellibox".

In contrast to original plans, we have implemented a LocoNet Slave Mode based on customer requests
relating to the Z21. This means you can connect the Z21 (Slave, L-BUS interface) via LocoNet to a TWIN-
CENTER or Intellibox (Master, LocoNet T-jack). The Z21 then establishes the interface between the app
and Intellibox. This means it is possible to control your system simultaneously both with the TWIN-
CENTER and any LocoNet control devices present, as well as with the Z21 App on a smartphone or
tablet and multiMAUS!

Important information: Because as mentioned above, no LocoNet Slave was originally planned for the
Z21, it is essential to observe the following points: To prevent the Z21 and the existing master from
supplying in the supply voltage on the LocoNet bus at the same time, which can cause considerable
electrical problems in the control centres, the supply voltage at the L-BUS interface on the Z21 must be
isolated from the rest of the LocoNet. To do this, please use the white "Z21 LocoNet slave cable" with
art.no. 136100 that has been produced specifically for this purpose.

This cable is available from your dealer or online in the spare parts shop for Roco.

IIZ;, 221 Maintenance Tool SR EIEIEN

File Options Help

Status | Settings I 1P Settings | LocoNet |CAN | R-BUS I multiMAUS | Firmware update | Decoder update I CV Programming
LocoMNet Configuration Variables - LNCY

Here you can program the so called 'LocoNet Configuration Variables' (LNCV). LMCVs are not to be confused with the CVs of DCC decoders. You can find the order
number in the manual of the device vendor,
; all

The module address of a new g S Tfen e aae == 2 that case, the module must be
= e T ———
the only device connected w.ﬁf LocoMet Slave I8

‘-‘ With this settings, you can cennect the Z21 as LocoMet Slave with your
" Intellibox or TWIN-CENTER.

Order number

53320 = Important information: You must solely use the white 'Z21 LocoNet

Slave Cable' (spare part number 136100),
which can be obtained from your local vendor or from roco.cc - Service

- Spare parts.
This cable must be connected with the 221 L-BUS socket.

Use the 'LocoMet T' socket on the Intellibox .

LocaMet Dispatcher

Here you can dispatch a loco &f|

Loco address

3 =

- — o —
———————

LocoMet Settings

FastClock rate LocoMet mode Purging timeout

a = LocoMet FastClock on [LoooNet Save B + I [no purging V] f

Read ] [ Wirite ]

connected with 102.168.0111
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From Z21 Firmware V1.25 you can use the Purging timeout option to configure what is known as
Purging. "Purging n minutes" means that for a stationary loco, no more drive commands are sent via the
track to the decoder if it has not been used by the user or by a control program for n minutes. As soon as

the locomotive is used again, the repeat cycle of the drive commands for that vehicle is reactivated and
the purging timer restarts.

.
i, 221 Maintenance T ‘ [E=REEA
1221

File Options Help

Status I Settings I 1P Settings | LocoMet |CAN I R-BUS | multiMALS | Firmware update | Decoder update | cv Programmingl
LocoNet Configuration Variables - LNCV

Here you can program the so called 'LocoMet Configuration Variables' (LNCV), LNCVs are not to be confused with the Cves of DCC decoders. You can find the order
number in the manual of the device vendor,

The module address of a new device is usually 1. If you do not know the module address, you can use the 'general-address’ 65535, In that case, the module must be
the only device connected with the 221 by LocoNet {L-BUS).

Order number Module address LNCV number
63320 = 1 = =

LNCV value

LNCV Read ] [ LNCV Wirite

LocoNet Dispatcher

Here you can dispatch a loco address to your LocoNet-throttle (for basic throttles supporting 'LocoMet dispatching’).
Loco address

.

LocoNet Settings

FastClock rate LocoMet mode Purging tmeout

0 = LocoMet FastClock on LocoMet Master  « no purging A ]
] 4 minutes
8 minutes
15 minutes

Read ] l Wirite

30 minutes
connected with 192.168.0111 50 minutes

Purging increases data throughput for the vehicles actually being used. Purging can be of interest for
particularly large systems or modular group meetings with many participants, where there are significantly
more than 50 vehicles on the system at the same time. For the normal operation of smaller and medium-

sized systems with fewer than 50 vehicles, the priority-regulated repetition cycle of the drive commands
on the Z21 will normally be sufficient even without purging.

You can see the status of the loco and the current value of the purging timer in the loco list, see above.
The purging can also be specifically deactivated for individual locomotives here.
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3.5 CAN

The boosters Roco 10806 and 10807 are fully supported on CAN by Z21 Firmware V1.33 or higher.

The Z21 Single Booster 10806 and Z21 Dual Booster 10807 can be connected either with the B-BUS or
the CAN-BUS.

However, using the CAN-BUS offers more options in comparison to the B-BUS:

e The received RailCom data (RailCom channel 2) are also transmitted from the booster to the Z21
via CAN by means of the ZCAN20 protocol. This makes it possible to e.g. read out a vehicle
decoder using the POM read command not only on the main track of the control centre, but also
in the booster sections.

e The track voltage and the RailCom settings can be automatically read from the Z21 (Auto-
Settings) and applied on the boosters.

e Configuration of the booster

e Firmware update of the booster

If the Z21-Booster is connected with the Z21 via CAN, it appears automatically in the Z21 Maintenance
Tool under each other in the tab sheet “CAN". For each booster, there are one or two panels (depending
on the booster type) presenting the actual voltage and current for the corresponding track output. The
icons under each panel show the status of the track output:

@s B8

From left to right: “Track output off*, “Short circuit detected®, “Brake generator mode active®,
"RailCom active® (i.e. the RailCom cutout is generated in the DCC track signal).

The Setup button is used to go to the corresponding booster setup dialogue.

File Options Help

| Status I Settings | IP Settings I LocoNet| CANM |R-EUS I multiMALIS I Firmware update | Decoder update I v Programming|
CAN Settings

R-BUS feedback emulation [

Read ] [ Wirite ]

LocoMet feedback emulation

[ LissyMarco emulation

CAN Modules

Here you can observe the status of the Roco CAN devices, Reguest Status
MName 182V 1 18,1V OfffOn Coldstart
Test 10
4 mA 4 mA
= =
-— -_—

NetID Address Input 1 Input 2 Input 3 Input 4

Input 5 Input 6 Input 7 Input 8

I BN I I

NetlD Address Input 1 Input 2 Input 3 Input 4

cout 3 (NS NN I .

Input 5 Input & Input 7 Input 8

[ seum.. I N TN

connected with 192.168.0.111
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The feedback module Roco 10808 is supported on CAN by 721 Firmware V1.30 or higher.

The feedback module Roco 10808 can be operated either via the R-BUS or the CAN-BUS.
The CAN-BUS offers more options in comparison to the R-BUS:

e Transmission of the detected RailCom loco addresses

e Configuration of the feedback module

e Firmware update of the feedback module

When the feedback module is connected via CAN, the Z21 offers R-BUS and LocoNet emulation.

This means that the feedback module can be used immediately in existing PC software for model railroad
computer control without having to wait for its CAN implementation. The feedback module can be
configured in the PC software or in the Z21 app either like a Roco 10787 or like a LocoNet feedback
module.

e R-BUS feedback emulation
This option enables the emulation of the R-BUS. The 10808 can be used in the PC controller as
for a Roco 10787.
The factory setting is "on".

e LocoNet feedback emulation
This option enables the emulation of LocoNet feedback modules. The corresponding LocoNet
occupancy messages are generated with locomotive address information.
The factory setting is "on".

e Lissy/Marco emulation
Corresponding Lissy/Marco messages are generated with locomotive address information.
The factory setting is "off".

You can transfer these emulation settings that are stored on the Z21 from and to the Z21 using the Read
and Write buttons.

In the CAN Module section you can view the connected Roco 10808 feedback modules.

The Request status button can be used to request the status of all connected feedback modules.
The Off/On Coldstart button can be used to re-start the feedback module by switching the track voltage
briefly off and on again. This will also update the status again.

MetlD Address Input 1 Input 2 Input 3 Input 4

oo 3 ]
Input 5 Input & Input 7 Input 8
Setup...

In the list of feedback modules you will see the relevant permanent NetlD, the programmable module
address as well as the Status of the inputs with the detected RailCom-loco addresses. A small arrow
next to the loco address indicates the direction information to the loco.
¢ Red means "occupied".
e Green means "free".
e Grey means "no current occupancy information yet received" (e.g. if the feedback module is not
being supplied with voltage).

The Setup button is used to go to the corresponding feedback module setup dialogue.
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3.5.1 Roco 10808 feedback module setup

In the feedback module setup dialogue you can configure the selected feedback module Roco 10808 or
perform an update on the feedback module firmware.

CAN Feedback Module 10808 NetlD 0xD428 [
Settings
Firmware Version Firmware Date Hardware Version
3.1.20 10.11.2017 311

Module Address
3

y

forward RailCom channel 2 data to 221

-

I occ. threshold: current [0.1 mA]
10 =
| delay free - occupied [ms]
0 = Default Values
| delay occupied - free [ms]
I 1000 = Read | | Write |

Firmware Update
Update Info

FW Update [v3.1.20

Close

Under Module address you can assign a new address. Please note that all feedback modules on your
system are each assigned a different module address. As an alternative, you can also use the hardware
button on the feedback module and a turnout command following swiftly afterwards to change the module
address.

Forward RailCom channel 2 data to Z21 can be used to activate forwarding of the RailCom data from
channel 2 (speed, POM-Read-Result, QoS, etc.) to the Z21. Normally this should not be necessary,
however, as this task is already carried out by the RaillCom Global Detector on the Z21. The forwarding of
the RailCom loco address does not depend on this option, incidentally. With feedback module firmware
V3.1.20 or higher, POM-Read-Results are always forwarded to the control centre.

The Occupancy threshold: Current defines the sensitivity of the inputs of the feedback module in
increments from 0.1 mA (= 100 pA). The factory setting when the feedback module is supplied is "10" (i.e.
1 mA).

The delay free — occupied function determines the time response of the feedback module for the
transition from "free" to "occupied" in milliseconds. The factory setting is 0 ms.

The delay occupied - free function determines the time response of the feedback module for the
transition from "occupied" to "free" in milliseconds. The factory setting is 1000 ms.

Default values can be used to restore the factory settings of the feedback module in the dialogue window
input fields.

The values of the input fields are transferred to the feedback modules using the Write button.
Read is used to read and display the settings from the feedback module.

FW Update can be used to update the firmware on the feedback module. In the Update Info field, the
target version or information on the update progress is displayed.
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3.5.2 Roco 10806 and 10807 booster setup

In the booster setup dialogue you can configure the selected Z21 Single Booster 10806 or Z21 Dual
Booster 10807. You can also perform an update of the booster firmware.

721 Single Booster 1080 =

Settings
Firmware Version Firmware Date Hardware Version
1.10.0 05.12.2013 1.0.1

Track Output

Track output voltage & RailCom:
apply same settings as in Z21 18000 : activate RailCom
automatically {CAN only) -

forward RailCom channel 2 data to 221 (CAN)
[ activate DCE braking generator
forward short circuit to control centre

Short dreuit detection Auto inversion speed

1J ]

normal 20 fast [TJactivate auto inversion

Default Values Read

Firmware Update

Update Info

FV Update [vt.10.0

For the 221 dual booster 10807, both of the track outputs can be configured individually:

Settings
Firmware Version Firmware Date Hardware Version Name
1.10.0 05.12.2018 1.0.1 Test 10

Track Qutput 1

Track output voltage & RailCom:
apply same settings as in 221 13000 : activate RailCom
automatically (CAN only) -

forward RailCom channel 2 data to 221 {CAN)
Shart drcuit detection Auto inversion speed
[T activate DCC braking generator
n‘ n forward short dircuit to control centre
normal 20 fast [ activate auto inversion

Track Qutput 2

Track output voltage & RailCom:
apply same settings as in 221 13000 : activate RailCom
automatically (CAN only) -

forward RailCom channel 2 data to 221 {CAN)
[T activate DCC braking generator
forward short dircuit to control centre

Shart drcuit detection Auto inversion speed

0] ]

normal 20 fast [ activate auto inversion

Default Values ’ Read

Firmware Update

Update Info

FW Update [vt10.0
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Track voltage & RailCom: read settings from the Z21 control centre automatically via CAN (=“Auto-
Settings”).

If the Z21-Booster is connected to the control centre via the CAN-Bus, the booster can automatically read
the track voltage and RailCom settings from the Z21 control centre (“Auto-Settings”). If the booster is
unable to read those settings (because the booster is connected via the B-Bus or the CDE port), then the
track voltage and RailCom settings stored in the booster will be used.

If necessary, you can deactivate these “Auto-Settings” by deactivating this option. This enables you to
force a setting of the booster that deviates from that of the control centre (not recommended).

Track voltage

The desired value for the track voltage can be set here. This entry field is greyed out as long as the “Auto-
Settings” (see above) are activated. This desired value for the track voltage will be used only, if the
settings of the control centre cannot be read automatically (i.e. B-Bus, CDE), or if the “Auto-Settings” are
deactivated.

Activate RailCom

With this option, you can activate or deactivate the generating of the RailCom cutout. This checkbox is
greyed out as long as the “Auto-Settings” (see above) are activated. This RailCom setting will be used
only, if the settings of the control centre cannot be read automatically (i.e. B-Bus, CDE), or if the “Auto-
Settings” are deactivated.

IMPORTANT: This option must be deactivated if neighboring booster sections do not generate a RailCom
cutout. See also booster manual.

Forwarding RailCom Channel 2 to the control centre

The forwarding of the RailCom data (RailCom Channel 2, i.e. speed, POM-Read-Result, QoS, etc.)
received by the booster is activated with this option. The Z21-Booster 10806 is equipped with one
RailCom receiver, and the 10807 is equipped with one RailCom receiver for each of the track outputs.
Both are able to forward the received data to the Z21 via the CAN-Bus. This way it is possible e.g. to not
only readout a loco decoder by means of POM read commands on the main track of the control centre,
but also in the booster sections.

Activate DCC brake generator
This option makes it possible to use the track output of the Z21-Boosters as a replacement for item 10779
“brake generator”. See also booster manual.

Forward short circuit to control centre

If this option is deactivated, short circuits are not reported to the control centre. The operations can
continue in the booster sections that are not affected or at the main track of the control centre
respectively.

The Z21-Booster then deactivates only the concerned track output and attempts to reactivate it every 3
seconds automatically.

Activate auto-inverting

This option activates the auto-inverting, i.e. an automatic reversing of the polarity of the track signal if the
booster is used as a terminal loop module for example. It can also be useful because it ensures that you
do not permanently need to ensure that the track signal is correctly poled.

IMPORTANT: In the case of neighboring booster sections, this option is only to be activated for one of
them, else both of them would be reversing the polarity, resulting in a short circuit.

Short circuit detection
With this option, you can increase the reaction speed of the short circuit detection of the booster track
output. This can especially make sense when using systems in track N.

Auto inversion speed

Here you can change the reaction time for the automatic reversing of the polarity. Our long-term tests
have shown that auto inverting values of under 15 (very fast polarity reversal) and exceeding 200 (very
slow polarity reversal) can cause difficulties. We therefore recommend that you retain the standard setting
of 20 and that you only change this value should there be conflicts.

Default values can be used to restore the factory default settings in the dialogue window input fields.
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The values of the input fields are transferred to the booster by pressing the Write button.

Read is used to read and display the settings from the booster.

FW Update can be used to update the firmware of the booster. In the Update Info field, the target version
or information concerning the progress of the update is displayed.
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3.6 R-BUS

3.6.1 Feedback BUS

From Maintenance Tool V1.02 you can view the current status of the inputs of your feedback modules
(Roco 10787, 10808 and 10819) as well as assignh a new module address to individual feedback
modules.

Eile Options Help

| Status I Settings | IP Settings I LocoMet I CAN | R-BUS |mulﬁMnU5 | Firmware update I Decoder update | [oll} Programmingl
R-Bus Mode

@ Feedback bus () ¥pressMet Read l ’

R-BUS Status
Here you can verify the state of the feedback modules (Roco 10787, 10808, 10813) attached to the R-BUS.
Module 1: Module 2: Module 3: Module 4: Module 5:
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000

Module &6: Module 7: Module 8: Module 3: Module 10:
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000

Module 11: Module 12: Module 13: Module 14: Module 15:
0000 0000 0000 0000 0000 0000 0000 Qoog 0000 0000

Module 16: Module 17: Module 13: Module 13: Module 20:
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000

R-BUS Programming

Here you can change the address of a feedback module (Roco 10787, 10808, 108185) .
Module address

« Disconnect any feedback module from R-BUS.
1 « Enter the new address and start the programming.

«» Connect one single feedback module to be programmed with the R-BUS.

« After programming has finished, the new address will be shown on the LEDs briefly.

All feedback module addresses must be assigned continuously in ascending order starting at 1!

connected with 192.168.0111

An active feedback input is displayed as an underlined number on the corresponding input on the module
in question. A non-active input is shown as '0'.
In addition, status changes of a module are displayed in blue for easier detection.

Eile Options Help

| Status I Settings | IP Settings I Locolet I CAN |: | multiMALS | Firmware update I Decoder update | [ot'] Programrning|
R-Bus Mode

(@ Feedback bus () ¥pressMet Read ] ’

R-BUS Status
Here you can verify the state of the feedback modules (Roco 10787, 10808, 10819) attached to the R-BUS.
Module 1: Module 2: Module 3: Module 4: Module 5:
00035 0000 0000 0000 0000 0000 0000 0000 0000 0000

Module &6: Module 7: Module 8: Module 3: Module 10:
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000

Module 11: Module 12: Module 13: Module 14: Module 15:
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000

Module 16: Module 17: Module 13: Module 13: Module 20:
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000

R-BUS Programming

Here you can change the address of a feedback module (Roco 10787, 10808, 1081%9) .
Module address

- « Dizconnect any feedback module from R-BUS.
1 = « Enter the new address and start the programming.

« Connect one single feedback module to be programmed with the R-BUS.

« After programming has finished, the new address will be shown on the LEDs briefly.
connected with 192.168.0111

All feedback module addresses must be assigned continuously in ascending order starting at 1!

xample with activated input 5 on module 1.
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As already mentioned, the module address of a feedback module (Roco 10787, 10808 and 10819) can
also be changed here. It is important here that before this process all other feedback modules are
disconnected from the R-BUS on the Z21 to prevent these from also being re-programmed to the new
address.

Enter the desired new module address; the permitted range here is 1 to 20. Please also note that the
feedback modules are numbered in ascending order from 1 onwards. See also the operating instructions
for the module. The factory setting is 1.

Then press "Programming..." and follow the dialogues.

I - R I
R-BUS Programming ﬁ

:] Disconnect any feedback module from the 721 R-BUS.

|

oK ] [ Abbrechen ]

e —

Once all modules are disconnected from the R-BUS port on the 221, press "OK".

The Z21 then switches the R-BUS into programming mode and the next dialogue appears.

- B
R-BUS Programming | — . S a— ﬁ

I.-"'_"‘-.I Connect the single feedback moedule to be programmed with the
o R-BUS

and wait until new address is shown on the LEDs of the module briefly.

b

Plug the 10787 to be programmed as a single module into the R-BUS. The eight status LEDs on the
module first light up in sequence. The old module address is then displayed on the LEDs and shortly
afterwards the new address is shown to confirm successful programming.

The address coding via the LEDs can be found in the operating instructions for the feedback module.
Click "OK" in the display shown at the top first.

The following message will be displayed:

I - S T — M
R-BUS Programming ﬁ

I Programming dene, You can unplug the module now.

J

The module is now fully programmed and can be disconnected.

e —

After closing this last dialogue, programming mode on the R-BUS is exited and the system changes to
normal mode. You can now re-connect all feedback sensors to the Z221.
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3.6.2 XpressNet

If you are not using feedback sensors on the R-BUS and if at the same time the existing X-BUS is not
adequate for your requirements, from Z21 firmware V1.25 as an alternative you will be able to use the R-
BUS as a further X-BUS with the XpressNet V3.6 protocol. This could be useful at modular group
meetings with more than 31 X-BUS handheld controllers, for example.

P

File Options Help

| Status I Settings I IP Settings I LocoMet I CAN | R-BUS |muIﬁMnLIS I Firmware update I Decoder update I CV Programming |
R-Bus Mode

() Feedback bus @) ¥presshet I Read ] [ Wirite

e

RpUS Y

If you do not use the R-BUS for the feedback modules 10787, you can configure the R-BUS as additional ¥-BUS interface. Z21 FW V1,25 or higher required. In
addition to the existing X-BUS, in theory it is then possible to use another 31 Xpresshet devices like muliMALS, Lokmaus and so on (limited only by electrical power
consumption).

Please note that Pin 1 and Pin & of R-BUS must be isolated from the throttles, else they cannot switch to slave-mode, Isolating can be done with the 4-pin data bus
distributor module Roco 10758, See also picture.

Information: Before any firmware update of a muliMALS, the R-Bus made must be configured to 'Feedback bus'.

Information: The 221 must be manually restarted after changing the R-BUS mode.

| connected with 192.168.0.111

Please carefully read through the information relating to Pinl1 and Pin6 in the dialogue window as well as
the note on the firmware update for the multiMAUS.
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3.7 multiMAUS Update

Eile Options Help

| status | settings | 1p settings | Loconet | can | R-Bus | multMAUS | Firmware update | Decoder update | v Programming |

Update multiMAUS firmware to version V1.05

| |

[do not change languages

[ force firmware update/downgrade

Information:

Disconnect any feedback module from R-BUS and connect your multiMAUS
with the R-BUS-interface on the back side of your Z21 before starting the
update.

After this update, you can switch loco functions FO to F28 and access CV1 to CV1024 with your
multiMALIS,

« muItiMALS with 10820 Z21: read in CV mode, write in CV and POM mode
« multiMALS with 10830 muliZENTRALEpro: read in CV mode, write in CV and POM mode

a muItiMAUS with 10761 or 10764 digital amplifier: write in CV and POM mode

connected with 192.168.0.111

Here you can update your multiMAUS (Roco 10810, Fleischmann 686810) to the latest firmware version.
With this new firmware you can also use the multiMAUS to switch loco functions FO to F28 and access
CV1 to CV1024 (previously only FO to F20 as well as CV1 to CV255).

With the firmware update, you can either leave the languages on your multiMAUS unchanged or
alternatively choose one or six language packages, each including four languages. Then connect the
multiMAUS to the feedback bus as a single device (R-BUS port) and click "Update”. Do not unplug the
multhAUS during the update. Wait until the update has been completed.

Eile Options Help

| Status | Settings | IP Settings I LocoMet I CAM I R-BUS | multMALIS |Firmware update | Decoder update I cv Programming|

Update multiMAUS firmware to version V1.05

[do not change languages

[ force firmware update /downgrade

Information:
multiMAUS update finished sucessfully.

After this update, you can switch loco functions FO to F28 and access CV1 to CY1024 with your
multiMALIS,

o muItMALIS with 10820 Z21: read in CV mode, write in C¥ and POM mode
o multiMALS with 10830 muliZEMTRALEpro: read in CV mode, write in CV and POM mode

« MUItMALIS with 10761 or 10754 digital amplifier: write in CV and POM mode

connected with 1921680111
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3.8 Firmware Update

File Options Help
Status | Settings | I Settings | Loconet | can | r-BUS | multiMaus | Firmware update | Decoder update | CV Programming |

Update to Z21 firmware V1.33

connected with 192.168.0.111

The firmware on the Z21 or smartRail can be updated here (depending on which device is connected to
the PC; automatic detection)

Z21 firmware V1.33, smartRail firmware V1.15, multiMAUS firmware V1.05, feedback module 10808
firmware V3.1.20 as well as booster 10806 and 10807 firmware V1.10.0 are already included in
Z21_Maintenance.exe V1.14. This means that nothing needs to be downloaded in addition for the
firmware update.

Future firmware updates will be included in new versions of the Maintenance Tool.

The information about the included firmware versions can be found in the Help — About menu:

about Z21 Maintenance T

FLEISCHMANN

Z21® Maintenance Tool
Version V1. 14 build 1663
Copyright © 12-2018 Modelleisenbahn GmbH

Contains:

Z21® Firmware VYersion V1.33 (12-2018)
SmartRail @ Firmware Version V1.15 {10-2013)
multiMALIS® Firmware Version V1.05 (04-2018)
Z21® Detector Firmware Version Y3, 1.20 (11-2017)
721® Booster Firmware Version V1.10.0 (12-2013)
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File Options Help

Status | Settings | IF Settings | Firmware update |

Ci\Projekte\Z 21V trunk\Software Keil \Z2 IRC\Output\Ob{\Z21RC.V1. 27, hex

Update

Log .
rolerg Firnware uposte (N ee
Calculating firmware
Verifying firmware —
Calculating datas (@ Update completed successfully!
Verifying datas -
Stopping tasks
Starting bootloader
Erasing application
Writing application
Signing application
Restarting application
Synchronization dane

Firmware update: Synchronization done

After the FW update of the control centre.

If a connection problem occurs during the update, or if anything goes wrong for any reason, this is still not
normally an issue. You can restart the update. (Note: The control centre can log on with FW V1.0x if
necessary following a failed update).

Following a failure, the best option is to cold start the Z21, then give Windows enough time until the
network port is ready again (icon at the bottom right of the task bar, ping as necessary) and then run the
firmware update again.

In the event of repeated problems, we recommend using a direct cable connection instead of wireless if
possible.
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3.9 Decoder Update

The Decoder Update feature is intended solely for the Zimo decoder. This feature can be used to import
both Decoder updates (file extension "zsu") as well as Sound updates (file extension "zpp"). Please
ensure excellent contact from the Z21 to the decoder. A direct cable connection from the PC to the
control centre is also recommended to avoid wireless network problems of all types.

Also observe the notes from Zimo in the relevant decoder manuals.

file  Dptees  Help
Siatie | Settings | 1P Settngs | Locobet | cat | RBUS | mulsMALS | Frmware update | Decoder update | o7 Programming

Fig:

HET iU S8 Lty
our Trre sound
desooders. Wik bution
Info,.." you

pate lesck i OV 3440

ll connected with 1921680411

Only Zimo decoder types sold by Roco can be updated — both decoder firmware and sound projects.

The Zimo firmware must first be downloaded from Zimo (www.zimo.at — Update — Decoder) and unzipped
on the PC.

The same applies to sound projects; these must first be downloaded and unzipped from Zimo
(www.zimo.at — Update &Sound — Sound database).

Zimo decoders return
value 145 when
reading CV 8.

Please consider the
update lockin CV 144!

Info...
CV verification

connected with 192,168.0111

If there are any CV read problems during the check, this can be circumvented by deactivating the "Read
CV" checkbox.
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Only Zimo decoders distributed by us can be updated with this application.

You can recognize a Zimo decoder by reading CV 8, which must result in the value 145,
*ou can find the current decoder firmware at www.zimo.at - Update - Decoder.

In order to enable the update of a Zimo decoder, the update lock must be disabled, i.e, CV 144 = 0.
V144 = 0: Mo programming or update lock.
CV144 Bit6 =1: The decoder cannot be programmed in 'service mode'
(protection against inadvertent changes).
V144 Bit7 =1: The decoder cannot be updated.

In some sound-projects, this lock is set against inadvertent changes.

Please consider that moedifications like additional capacitors, electrical load connected directly with the rails or unstable power
transmission can cause problems during the update sequence.

In case an error occurs during the update or the update early aborts, then the check box 'CV verification’ appears, which, by
removing the check, facilitates the execution of an update without verification of CV 8 and CV 144,

Supported decoders: MX500, MX616, M¥617, MX618, MX622, MX630, MX5633.
Supported sound decoders: MX642, MX643, MX645, MX646, MX647, MX648, MX649, MX658, MX659, MX660.

See also decoder manual or www.zimo.at.

Please also note the Zimo update lock in CV144
Dialogue on "About..." button

First select the Zimo firmware file already downloaded and unzipped.

==

File Options Help

Status | Settings | IP Settings | Locoet [ cAN | R-BUS | multMAUS | Firmware update | Decoder update | oy Programming

File

|J:‘\GEmEir|sarnE_DatEn\D\gitB\\‘Suundﬁles‘\ZIMO-SuundprquktE Roco'\ZIMO Decoder-Firmware\Roco_721_180207.zsu | Open file...

| l
Startb... Dataoffset Datalength MName Version Subversion  Type ol Information:

Here you can update

198 1745 45410 Fim_E6S 37 18 2 our Zime sound
199 51159 29954 MXB00 37 3 2 decoders, With button
195 81117 29954 MX516 37 3 2 Info..." you wil
197 111075 29954 MX§17 37 3 2 ] el oAt
243 141033 20954 MX618 37 3 2 update sequence.
201 170991 29954 MX620 37 3 2 Zimo decod i
223 200949 14338 MXE21 31 5 2 valoe taeubon
236 215291 14338 MX521 31 5 2 reading CV 8.
233 229633 29954 MX522 37 3 2 W Jease consider the
234 259591 29954 MX623 37 3 2 EpdatE lock in CV 1441
21 289545 29954 MX630 37 3 2
218 319507 29954 MX630 37 3 2
213 349465 29954 MX531 37 3 2
219 379423 29954 MXg31 37 3 2
212 409381 29954 MX532 37 3 2
220 439339 29954 MX632 37 3 2
237 469297 29954 MXe33 37 3 2
240 499255 29954 MXG34 37 3 2 8 Info...
210 52921 43130 MyFA0 vd 1 2

| connected with 192.168.0.111

The list shows which decoders are included in this Zimo firmware file. The decoder is automatically
detected and selected during the update. Note: The list looks a little different for sound updates.
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For an "Update..." there is again the compulsory disclaimer.

,
o] [———

©  Please consider that modifications like additional capacitors, electrical
LIA load connected directly with the rails or unstable power transmission
can cause problems during the update sequence.

In case an error cccurs during the update or the update early aborts,
then the check box 'CV verification’ appears, which, by removing the
check, facilitates the execution of an update without verification of CV 8
and CV 144,

See also decoder manual or www.zimo.at.

Do you want to update the Zimo decoder on your own responsibility
now?

TIP:

If the decoder update fails, check the contact with the decoder and try again. If the event of persistent
problems, try plugging the decoder into another loco if possible. It may well be that it works better on
another loco PCB (capacitors, etc...).

Also check the content of CV144 (About button).
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3.10 Program CV

The "Program CV" dialogue is displayed from Z21 firmware V1.22.

3.10.1 Programming DCC decoders

On this dialogue you can program the CV of loco and switching article decoders — both on the
programming track in DCC direct CV mode and on the main track (POM "Programming on Main").

File Options  Help

‘ Status I Settings | IP Settings I LocoNet | CAN I R-BUS | multiMALS I Firmware update I Decoder update | CV Programming |
CV Proagr:

Programming mode

@ DCC direct CV mode

CC POM loco-decoder

ICC POM accessory-decoder

CV number Valug
= 1] : 0x00

OOO0 OOOOeitr.o0

3 = |1

CC registel be!
Read | [ wirite ] ‘ : register mode: .
) MM '6021 programming mode'
CV-5et Programming
File
| | Open File...
| | Program Cv-Set
CV Number  Value Decimal Value Hex Value Bin  Description «| Information:
The input file is in
CsV-format with:
column1=CV-Number;
column2=value;
| column3=description;
| [ r
||| connected with 1921680111 I

By selecting the DCC POM loco-decoder option, it is also possible to write the CV on the main track
(POM) and even export the CV if RailCom is activated both on the Z21 as well as on the RailCom-
compatible decoder (normally CV28=3 and CV29 bit 3=1, see also decoder instructions). With main track
programming, the address of the decoder being programmed must be specified.

% 221 Maintenance Too =

File Options Help

| status | settings | 1P Settings | LocoNet [ can | R-BUS [ multiMaUS [ Firmware update | Decoder update | CV Programming
CV Programming

Programming mode

Loco address CV number Value -
3 = g 2 Y < Ox0E (2 DCC direct CV mode
- - - (@ DCC POM loco-decoder
o e e (71 DCC POM accessory-decoder
[ Read ] [ irite I () DCC register mode
— (73 MM '6021 programming mode’
CV-5et Programming
File
| | Open File...
| || program cv-set
CVNumber  Value Decimal  Value Hex Value Bin  Description «| Information:
The input file is in
Csv-format with:
column 1=CV-Number;
column2=value;
| column3=description;
< [ 2

connected with 192168.0.111
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Some modern switching article decoders (turnout decoder) also permit CV programming on the main
track (see also decoder instructions). The latest turnout decoders even permit the export of the CVs on
the main track using RailCom. To do this, RailCom must be activated both on the Z21 and in the
RailCom-compatible decoder (e.g. ESU SwitchPilot CV28=6 and CV29 Bit 3=1). For programming the
turnout decoder, select the DCC POM accessory-decoder options.

It is now necessary to know the address of the decoder. The decoder address should not be confused
with the turnout number. Up to four different turnouts are actuated under one decoder address. To
visualise the assignment for you, the corresponding turnout numbers are displayed automatically in the
dialogue under the selected decoder address.

File Options Help

[ Status [ Settings | 1P Settings | LocoNet | CAN | R-BUS | multiMAUS | Firmware update | Decoder update | CV Programming |

CV Programming
Decoder address CV number Value

29 136 = 0x388

MOEE MEEEbi..o

Programming mode

() DEC direct CV mode
(£ DCC POM loco-decoder

(@ DCC POM accessory-decader
() DCC register mode

() MM '6021 programming mode’

1

Read | [ Write ]

CV-5et Programming
File

| | (o]
| Jre=rry

Information:

CV Mumber  Value Decimal Value Hex Value Bin  Description o
The input file is in
Csv-format with:
column 1=CY-Mumber;
column2=value;
column3=description;

< [0 3

connected with 192.168.0111

Very old DCC loco decoders do not have any CV programming in "DCC Direct CV mode". So that you
can also program these decoders, from Z21 firmware V1.25 programming in what is known as DCC
register mode is integrated.

Eile Options Help

Status | Settings | IP Settings | Locolet | CAN | R-8US | multiMaUS | Firmware update | Decoder update | CV Programming |
CV Programming

Programming mode

(2 DCC direct CV mode

CC POM loco-decoder

CC POM accessory-decoder

Loco address Register Value

1 : 1 = 10 : 0x0A

OOOE MO Ebitz..0

[ Read ] [ write ] ¢ CC register mode
7 MM '6021 programming mode"
CV-Set Programming
File
| | Open File...
[ | [ programcv-set
CV Mumber  Value Decimal Value Hex Walue Bin Description - Information:
The input file is in
CSV-format with:
column1=CV-Number;
column2=value;
| column3=description;
< I ] »
||| connected with 1921680111 |
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3.10.2 Programming MM decoders

From Z21 firmware version V1.23, you can also select MM '6021 programming mode' to program
modern Motorola decoders.

PETE——— —  — a—mr
File Options Help
[ Status [ Settings | IP Settings | Locollet | CAN | R-BUS | muliMAUS | Firmware update | Decoder update | CV Programming |
CV Programming .
Loco address Register Value P_rogrammlng mode
1 = 1 = 5 = ox05 © DCC direct CV mode
- - - () DCC POM loco-decoder
OO0 OFER-str.0 () DCC POM accessory-decoder
Read _ DCC register mode
(@ MM ‘5021 programming mode’
CV-Set Programming
File
| | Open File...
| | Program CV-Set
I CVNumber  Value Decimal  Value Hex value Bin  Description «| Information:
The input file is in
Csv-format with:
column 1=CY-Mumber;
column2=value;
| column3=description;
1] 1 | ¢
connected with 192168.0.111

The programming of Motorola decoders was not intended in the original Motorola format, however. For
this reason, there is no standardised and binding process for programming Motorola decoders.

For programming Motorola decoders, what is known as the "6021 programming mode" introduced later
on has been implemented on the Z21. This permits the writing of values, but not exporting. In the same
way, the success of the write operations cannot be checked automatically.

This programming process works for many decoders from ESU, Zimo and Méarklin, but not necessarily for
all decoders. For example, Motorola decoders cannot be programmed with DIP switches. Unfortunately
we do not have any details on the part of the decoder manufacturers on which of their decoders support
this programming process and which don't.

The permitted range for CV numbers is 1 to 79. Some decoders only accept CV values from 0 to 80,
other values from 0 to 255. For more info, see the relevant decoder description.

For multiprotocol decoders, DCC CV programming is very much recommended due to the greater range
of options!
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3.10.3 Programming CV-Sets

The CV-Set Programming option can be used to automate frequently used programming sequences.
Here's how it works: Using a basic text editor you can create what is known as a CSV file. Each row then
corresponds to a CV write command and has the following format:

CV number ; Value ; Description

Enter CV number and Value as decimal figures. The Description is any text. Separate each entry with a
semicolon. Empty spaces are permitted. Advanced users can also specify the desired value in
hexadecimal notation if preferred (e.g. 0x1C).

Example for activating RailCom on a Zimo decoder:

29 ; 14 ; CV29 bit 3=1: enable RailCom
28 ; 3 ; enable RailCom channel 1 and 2 (data)

Datei Bearbeiten Format Ansicht 7
29 ; 14 ; cv29 bit 3=1: enable rRailcom

28 ; 3 ; enable rRailcom channel 1 and 2 (data)

Save the file in the editor with the extension *.csv. Then select that same file in the Z21 Maintenance
Tool.

, ,
222 e oo e e

File Options Help

[ Status | Settings [ P Settings | LocoNiet [ CAN | R-8US [ multMAUS | Firmware update | Decoder update | CV Frogramming |
CV Programming

Programming mode

@ DCC direct CV mode

CC POM loco-decoder

CC POM accessory-decoder
CC register mode

Loct = CV number value
i : 1 B 5 : 0x05

] o 2 o

Read Write

— ] l — ] ) MM '6021 programming mode’
CV-Set Programming

File

|H:\,RaiI-Com-On.csv | Open File...

Information:

CV Number  Value Decmal Value Hex Value Bin  Description

; The input file is in
2 14 Ox0E  00001110b  CV29 Bit 3=1 enable RailCom Csy-format with:

28 3 0x03 00000011  enable RailCom Channel 1 and 2 {data) calumn1=CY-Mumber;
column2=value;
column3=description;

I connected with 1921680111

Clicking "Program CV-Set" will write this programming sequence to the loco decoder.
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3.11 Loco Controller

If you want to try out your changes to the decoder CVs straight away or simply want to control a loco via
the PC simply as a test, you can do this via the loco controller. It is even possible to use multiple
controllers simultaneously with different loco addresses.

The loco controller is opened in the Z21 Maintenance Tool via the main menu > Options = Loco
controller.

A

M M

1

m m m m
BB B[] E] () B]

-
[y
=

CIEEEECIE
e
BB BIEE R R

A\
~i

F

You can then enter the desired loco address on the controller. It is also possible to regulate the set speed
steps of the loco and to change them. When you send a drive command or a function to the loco, the set
speed steps are saved on the Z21.

The loco can be operated with the PC mouse and the keys R, F, S, G and 0 to 9. The speed can be
changed via the cursor keys.
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3.12 smartRail

ﬂl 721 Maintenance Tool

Options  Help

tings I IP Settings I Firmware update | SmartRail status | SmartRail settings | CV Programming
Connection

Enter the IP address of your Z21-digital switchboard and activate the connection.
Information: factory default setting is 192, 168.0,111

)

192.168.0.111

Versions
Serial number: Firmware version: Hardware type: Hardware version:
103460 V115 SmartRail 2
System
Supply voltage: Internal voltage: Main track current: Prog-track current: Temperature:
17,9V 17,9V 0ma - 3 eC
[l connected with 192.168.0.111 J

The Z21 Maintenance Tool automatically detects the type of hardware it is connected to.
With smartRail, two additional tabs are displayed that are described below.

3.12.1 smartRail Status

A Z21 Maintenance Tool

File Options Help

‘ Status. | Settings I 1P Settings I Firmware update ‘ SmartRail status | SmartRail settings I CV Programming
Status

Recent SmartRail Status
Address at touch-controller: Mode: State:
3 /016 G0

In order to achieve a good position-contral, the allowed speed range of the loco is restricted,
Information: you can adapt this speed range in the SmartRail settings.

Recent speed-step: min / max (%):

1] 20 50

If the address of the loco-decoder cannot be read from CV, the address must be determined by starting a loco-zcan'. The scan ares will be shortened step
by step.

Locoscan progress:
[ |

Locoscan area from: 1 to: 100

Assign address

connected with 192.168.0.111 J

The current operating status of your smartRail can be imported here. In addition, the touch user interface
can be assigned a specific loco address (only in "GO" status).
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3.12.2 smartRail Settings

File Options Help

| status | settings | 1P Settings [ Firmware update | SmartRail status | SmartRail settings | cv Programming |

Settings

Information: here you can change the SmartRail settings. If the operating characteristics change for the worse, you can undo all changes
by pressing the button 'Factory Defaults’ followed by "Write'.

Triggering level of the touch-keys and slider:

Touch-keys Sensitivity (%) Touch-slider Sensitivity (%) Slider driving direction
| 1 0 [Clinverted
100% + - 100% +
Adapt the minimum and maximum speed of the rolling road track carefully according to your model loco:
Minimum Maximum
T — I
0% 20% 100% 0% 50% 100%
Parameters of the position controller: Sensitivity of the IR-sensors:
I Kp (%) K (%) 1y
w0 2 owo 2 100
I 0 100% max
Loco scan mode
| 2-and 3-rail (auto) - [C]PwiM high frequency (Faulhaber, Maxon, ...) [“IRotary Snow Blower special functions
[ Read ] [ Factory Defaults ] [ Wirite
Wcol\n:ct:d with 1921680111
== A

Here the user can make various fine adjustments for smartRail, such as the touch sensitivity, as required.

If the drive characteristics become poorer as a result, all changes can be reversed by clicking "Factory
settings", followed by "Write".

New from smartRail firmware V1.14 are the options that can be used to reverse the occupancy of the
slider for the "forward” and "backwards" driving direction and restrict the Loco scan mode for your own
collection. This normally makes the scan process slightly faster, and there are fewer potential sources of
error. There are the following setting options:
e 2-and 3-rail (auto): An attempt is made to detect both digital 3-rail locos (MM Il, DCC) and
digital (DCC) and analogue (PWM) 2-rail locos automatically.
This is the default setting for smartRail.
e 3-rail only: The scanning process for 2-rail locos is omitted.
e 2-rail only (DCC, PWM): The scanning process for 3-rail locos is skipped. An attempt is made to
detect automatically whether there is a digital or analogue 2-rail loco on the smartRail.
e 2-rail DCC only: The scanning process for 3-rail locos and analogue 2-rail locos is skipped.
e 2-rail PWM only: After measuring the loco length, the system changes immediately to analogue
2-rail mode (PWM).

Analogue locos are controlled on the smartRail using low frequency pulse width modulation (PWM). The
low frequency is essential due to interference suppression capacitors installed in the analogue locos.
Depending on the model and manufacturer, these capacitors may be of different sizes and can result in
unnecessarily high power consumption and excessive heating at high frequency. Low frequency PWM is
not suitable for coreless motors (e.g. from Faulhaber, Maxon, ...). The new "PWM high frequency"
option has been added so that you can also operate your high-quality models equipped with coreless
motors on the smartRail. Note: This feature is in the test phase and is expressly not recommended for
analogue locomotives with conventional DC motors.
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New from smartRail firmware V1.15 is the "Rotary Snow Blower special functions" option. If this
option is activated, an advanced loco scan is performed to detect the Beilhack snow blower. If a snow
blower is detected, special handling of the touch function keys FO and F4 is activated.

A short press of the FO key activates the normal front lights as usual. A long press of the FO key will
switch on the step lights for around two seconds. After a further two seconds, the rear red warning lights
are activated.

The F4 key is used to start rotating the coachwork. This is only possible with speed step 0. During the

rotating process, the conveyor is braked to prevent uncontrolled movement due to the geometry change
in the model being monitored.
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