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2 Overview

This document describes the features of the Meinberg driver software package MBGMON-WX for Windows. The
package can be used under Windows NT and all newer versions, the package can not be used under Windows 95,
Windows 98, and Windows ME.

The driver package can be used with any Meinberg plug-in board with PCl or ISA bus, or with an external
device which is connected to one of the computer’s serial RS-232 ports and transmits the Meinberg standard
time string once per second. Additionally all Meinberg USB devices and systems with a corresponding network
interface can be used.

The Meinberg Time Adjustment Service MbgAdjTm reads a reference time from the installed device and keeps
the Windows system time synchronized to that reference time. If the required time adjustment is below a con-
figurable limit then the system time is slewed smoothly, without time steps, and therefore unnoticeably for other
applications. The service runs in the background and can thus also operate if no user is logged on.

The monitor program MbgMon can be used to configure and check the status of the time adjustment ser-
vice. Additionally it can be used to review or modify configurable parameters of an installed plug-in board or
external device which is connected by network or serial interface.
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3 Install

3.1 Installing The Driver Software

If a new PCl or USB device is installed under a modern operating system with Plug-And-Play support (e.g Win-
dows 2000 and newer) then the driver software should be installed before the device, in order to let the operating
system's device manager recognize the new device correctly. If a device with ISA bus is installed, or installation
is done under Windows NT (which does not provide Plug-And-Play support) then the card should be installed
before the driver software in order to let the installation program be able to detect and the card.

Download DKWIN driver for Meinberg Clocks
http://www.meinbergglobal.com/english/sw/#win

If an external device is installed which is connected to one of the PC’s serial ports then it doesn't matter at
all whether the driver software or the device is installed first.

If an existing driver package shall be updated to a newer version then the newer version can simply be installed
over the existing version. If no program except the time adjustment service (e.g. the monitor program, or third
party applications) are accessing the device during installation then usually there's not even a reboot required.
The driver package is shipped as a self-extracting archive which unpacks itself when executed and then starts
the setup program. The setup program asks for an installation directory. By default the program is installed in
Meinberg/MbgMon below the default program directory. During installation the time service MBGADJTM.EXE
and some Meinberg DLLs are copied to the Windows system directory.

Download MBGMON-WX  (Installer and Documentation)

http://www.meinberg.de/download/utils/windows/mbgmon-wx.zip

After the software has been installed the radio clock device can be installed:
- Installing a Plug-In Device
- Installing an External Device

After installation has been completed the monitor program MbgMon should be run in order to review the config-
uration. The tab labelled Time Service can be used to control the way the time service works. In the normal case
those settings don’t need to be modified. The tabs in the lower part of the monitor program window can be used
to check status and configuration of the radio clock.

Finally you should start the time adjustment service (Menu Setup | Start Time Service) to have the Windows
system time synchronized.

MBGMON-WX Date: 10th July 2014 3
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3.2 Installing an Internal Radio Clock
First please note the hints on Installing the Driver Software.

Shut down the PC and install the Meinberg plug-in board in a free slot. After reboot a plug-and-play oper-
ating system (i.e. Windows 2000 and newer) will detect a new PCI card and the “New Hardware” wizard will
appear to install a driver for the new device. Point the installer to the subdirectory driver/pnp where the MEIN-
BERG.INF file is located.

ISA cards can not be detected automatically so you have to run the “Add Hardware” wizard manually to in-
stall the new device (see readme.txt for details).

Under Windows NT the driver should be installed after the plug-in board has been installed. The driver de-
tects PCI cards automatically. If you install an ISA card then the appropriate checkbox must be marked and the
card’s port base address has to be entered during installation.

Finally you should start the time adjustment service (Menu Setup | Start Time Service) to have the Windows
system time synchronized.

3.3 Installing an External Radio Clock

Be sure an external device is connected to one of the computer's COM ports which transmits the Meinberg
Standard time string once per second.

After the driver software package has been installed, start the monitor program MbgMon. Check the pull down
menu "Radio Clock" on the tab sheet "Radio clock" if "Meinberg time string at COM ... " is selected. The
COM Port tab sheet can be used to configure the serial port the external device is connected to. Finally you
should start the time adjustment service (Menu Setup | Start Time Service) to have the Windows system time
synchronized.

If an USB device is used, install the driver software first, then plug-in the device. Afterwards the "New Hardware"
wizard will appear to install a driver for the new device. Point the installer to the subdirectory driver/pnp where
the MEINBERG.INF file is located.

4 Date: 10th July 2014 MBGMON-WX
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3.4 Configuration of an external Clock over the Network

Devices, which are equipped with a network interface (LAN-XPORT) can be configured using the MBGMON-WX
software. These configuration settings can be done in the lower area of the window. In the drop-down menu
"Radio Clock" the corresponding port can be selected. If no network interface is available, you can open the tab
sheet "LAN-Port" and with the button "Search" all available network devices will be listed here (see chapter 6.8.5).

Radio Clock | Rur, Config | LAN-Port | PTP State | NTP State | Network | PTP Settings | NTP Cient Settings | Timezone | COM Port | i1 out | | |||

Radio Clock: [Meinbeg Time String at COM3 (19200/8N1) v]

Meinberg Time String at COM3 (19200/8N1)
GPS180PEX, S/N 029511009540 (FW v1.16 / ASIC v8.05 ‘
Radio Clock Time: lNl—Ilort from IP: 172.16.82.30

Mode: Normal Operation
State: Synchronized after last RESET

Clock is synchronized

MBGMON-WX Date: 10th July 2014
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4 The Time Adjustment Service MbgAdjTm

The Meinberg time adjustment service for Windows is used to adjust the Windows system time according to a
reference time provided by a Meinberg radio clock. This function has been implemented as a Windows service
which runs in the background even if no user is logged in. The service status can be checked using the monitor
program MbgMon, which also provides the tab "Time Service" which can be used to configure the way the service
works.

The Windows system clock is internally based on UTC (Universal Time, Coordinated; formerly called GMT,
Greenwich Mean Time) which is world-wide the same and does not account for any daylight saving. Thus it
enables the system to order events by time, even if they occur on computers located in different time zones.

However, users normally prefer to see the time according to their time zone, so Windows lets the user select
his time zone and before the time is presented to the user the operating system converts it to local time depend-
ing on the user's configuration. So conversion to local time, and switching to and from daylight saving, depends
on the time zone configured for the operating system and thus is to be handled by the operating system.

After the service has been started it normally waits until the reference time source claims to be synchronized
before it starts to adjust the Windows system time. This behaviour can be changed using the service configura-
tion parameter Ignore sync after reset.

The time adjustment service controls the Windows UTC time, not the local time. The service reads the ref-
erence time from a radio clock, converts it to UTC, and calculates the difference to the Windows UTC time. If
the time difference exceeds a limit called sync radius then the Windows system time is stepped, otherwise the
time difference is corrected by accelerating the system clock or slowing it down until the difference of times is
minimized. The advantage of this approach is that the system time normally increases monotonically, without
steps, and corrections are made unnotifiably for other applications

Events like starting/stopping the service or status changes of the reference time source are logged in the Windows
application event log.

The accuracy of the time adjustment depends on the type of the reference clock. With GPS, GLONASS and IRIG
receivers an accuracy of better than 1ms is possible, with DCF77 receivers the accuracy is better than 10ms.
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5 The Monitor Program MBGMON-WX

This monitor program is used to control the status of the reference clock, the PC’s system time and the status
of the time adjustment service. Once the driver and the service have been installed properly and the service has
been started, the monitor program can be terminated since the system time is adjusted by the time service which
runs in the background.

m Meinberg Radio Clock Monitor v3.6.99.0 =

Setup  Statistic  Help

Time Adjustment | Time Service | Service Event;! NTP ! Windows Time Zone | Loopstats Statistics | Time Service Statistics|

PC system time:
Reference time:

Time difference:
Reference clock:
State of time service:
System time set:

Corrected offset:

Th, 06-19-2014 12:25:38.41 Mitteleuropdische Sommerzeit
Th, 06-19-2014 10:25:38.41 UTC

+0.000s

GPS180PEX, S/N 029511009540 (FW v1.16 / ASIC v8.05)
active (Time Adjustment: +0.000ms/s)

Th, 06-19-2014 09:15:10.44 UTC

+35.846s

| Radio Clockl Holdover | Revr. Config | Timezone I COM Port | IRIG Dutl PuLsesl Synth I Capture Events | Diagnosti

Kernel driver name:
Kernel driver version:
Time service version:

Radio dlock ID:
Serial nurmber:

EPLD ID:
ASIC Features:

Firmware 1D:

MBGCLOCK Pnp (x64)

v3.07

v3.06

GPS180PEX (PCI ASIC v8.05) Device ID: 0206h
029511009540 Port Addr: E00Ch
pex180 RQ: 17

Memory mapped timastamp
GPS180PEX v1.16 (c) Meinberg '14

Note: If the any configurable parameter shall be modified then the program must be run from an account
which has administrator rights. Without administrator rights the configuration can be reviewed, but not modified.
In this case the associated controls are grayed out.

The different featur

e Menu "Setup

es of the program are explained in the following chapters:

e Status and Configuration of the Time Adjustment Service

e Status and Configuration of the Radio Clock Device

MBGMON-WX
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5 The Monitor Program MBGMON-WX

5.1 The Menu Setup

-
m Meinberg Radio Clock Monitor v3.6.99.0

Setup | Statistic Help

Stop time service

)tsl NTP | Windows Time Zone | Loopstats Statistics | Time Service Smt'ustic5|

Start NTP service

Language » 12:26:22.41 Mitteleuropaische Sommerzeit
Reference Time » 10:26:22.41 UTC

Set board time ...

N 029511009540 (FW v1.16 / ASIC v8.05)
Show eventlog ljustment: +0.000ms/s)
Quit Ctrl+x 09:15:10.44 UTC

Corrected offset: +35.846s

| Radio Clockl Holdover | Revr. Config I Timezone I COM Port | RIG Dutl PuL;esI Synth I Capture Events | Diagnostics |}

Kernel driver name: MBGCLOCK PnP (x64)
Kernel driver version: v3.07

Time service version: v3.00
Radio clock ID: GPS180PEX (PCI ASIC vB.05)
EPLD ID: pexl180 IRQ: 17

ASIC Features: Memory mapped timestamp
Firmware ID: GPS180PEX v1.16 (¢} Meinberg '14

Device ID: 0206h
Serial number: 029511009540 Port Addr: E000h

This menu lets the user modify some basic settings of the service program and change language used by the
monitor program. The service can be started or stopped, and the reference time source can be selected, if several
sources are available. If the NTP package is also installed then the NTP service can be started or stopped using
this menu. If supported by the reference time device then this menu can also be used to set the reference time

manually, which may be required for testing purposes.

Menu items which can not be used are displayed grayed out:

Start/Stop time service
Start/Stop NTP service

e Language
Reference Time
Set Board Time

Show eventlog

8 Date: 10th July 2014
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5.2 Setup | Start/Stop Time Service

£1| Meinberg Radio Clock Monitor ¥3.6.99.0 = | B |
Statistic  Help B

Start time service s [n7p_ [ windows Time zone ! Loopstats Statistics | Time Service SGtLStICs!

Start NTP service

Language > | Meinberg MbgMon Warning o 23|

Reference Time » [N 029511009540 (|

Set board time .. | -
| .e'. Do you want to start the time service?
Show eventlog | -

Quit Ctrl+X

This menu can be used to start or stop the Meinberg time adjustment service. If the service is currently ac-
tive then it can be stopped, and vice-versa. The service start mode is changed accordingly, so the service is only
started automatically when the computer is rebooted if it is currently started.

The tab "Time Adjustment" can be used to monitor the service status.

5.3 Setup | Start/Stop NTP Service

This menu can be used to start or stop the NTP service. If the service is currently active then it can be stopped,
and vice-versa. The service start mode is changed accordingly, so the service is only started automatically when
the computer is rebooted if it is currently started.

The NTP service can be used to distribute the disciplined Windows system time on the network. If the NTP
package is not installed then this menu item is grayed out.

Additional information about NTP can be found on the Meinberg NTP Info Page on the internet:
http://www.meinbergglobal.com/english/info/ntp.htm

MBGMON-WX Date: 10th July 2014 9
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5.4 Setup | Language

German (Date Fmt: DDLMM.YYYY)
N 029511009540 (FW v1.16 / ASIC v8.05)
ljustment: -0.010ms/s)

Set board time ... |

Show eventlog

Quit Cti+X  } 05:59:46.95 UTC

Corrected offset: +1.214s

[ F7| Meinberg Radio Clack Monitor v3.6.99.0 e
Setup | Statistic Help
Stop time service its I NTP | Windows Time Zone I Loopstats Statistics | Time Service Smtlsticsl
Start NTP service |
Language v English (Date Frnt: DD/MM/YYYY) it
Reference Time 3 | @  English (Date Fmt: MM-DD-YYYY)

This menu item can be used to select the display language of the monitor program. The selected language

is saved and used again when the monitor program starts the next time

Two different time and date display formats can by selected for English language.

5.5 Setup | Reference Time

- - - A — ——

-
£ Meinberg Radio Clock Monitor v3.6.99.0 =npEn X

Setup | Statistic Help
Stop time service ts | NTP | Windows Time Zone | Loopstats Statistics | Time Service Statistics|

Stop NTP service
ierprizrs , & 10:34:50.10 Mitteleuropdische Sommerzeit
Reference Time » | Meinberg Time String from GPS at COM1 (19200/8M1)
. @ GPS180PEX, 5/N 029511000310 (FW1.14 / ASIC v8.05)

Set board time ... |
N 029511000310 (FW v1.14 / ASIC v8.05)

Ehu evntiog ljustment: -0.010ms/s)

Quit Ctrl+X

If several reference time sources are available, e.g. several plug-in boards and an external device, then this
menu item can be used to select which of them is to be used by the time adjustment service to discipline the

system time.

10 Date: 10th July 2014
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5.6 Setup | Set Board Time

-
m Set board time

o

Mew date: | P8 =

New time: 10 =

GPS180PEX, S/N 029511000310 (FW v1.14 / ASIC v8.05)

This menu item can be used to set the time of a ref-
erence time source device manually, if this is supported
by the device. This can be useful for testing purposes.

013 = A dialog is displayed where the new date and time can
- - be entered.

35 |90 = [hh:mm:ss]
= Alternatively, the current PC time is transmitted to

| Transfer current PC time to device |

Cancel

5.7 Setup | Show Event Log

the reference clock. Please note that the achievable
accuracy with which the system time can be transferred
depends on the used reference clock.

— =
£| Eventlag entries IéJ
Type |Application w| Entries 2741 [¥] Meinberg messages only Save

Filter
All Entries - Event Text:
Type Date Time (UTC) | Source Event |Description -
'j) 2014-06-24 08:17:10  |Meinberg MbgAdjTm 559  |Mormal Operation =]
(i) | 2014-06-24 | 08:17:10  Meinberg MbgAdjTm| 553 netstopnip :
:I) 2014-06-24 08:17:10 Meinberg MbgAdjTm 532  |GPS180PEX, 5/ 029511000310 (FW v1.14 [ ASIC v8.05) status:
j) 2014-06-24 08:17:10  |Meinberg MbgAdjTm| 4093 |Performance Counter Frequency: 3312724 Hz
-j") 2014-06-24 08:17:10  |Meinberg MbgaAdjiTm| 512  |MbgAdjTm v3.06a Service configuration:
Ignore sync: O
Sync radius: 1sec
Max diff: 0 sec
Repeat count: 3
Setlocal time: 0
Motification Limit: O
Set MM Timer: 1
Event Async Delay: 10
Allow Initial Timestep: 1
Allow Timestep on Refdk Jump: 0
Flags: oh
j) 2014-06-23 14:19:33  |Meinberg MbgAdiTm 559 | Mormal Operation
j) 2014-06-23 14:19:33  Meinberg MbgAdjTm 553  netstartntp
:I) 2014-05-23 14:19:39 Meinberg MbgAdjTm 532  |GPS180PEX, 5/N 029511000310 (FW v1.14 [ ASIC v8.05) status: -

This menu item displays the Windows Event Log and protocol files in .evt format.
nated from Meinberg applications can be filtered out easily.

Messages that are origi-

MBGMON-WX
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6 Status and Configuration of the Time
Adjustment Service

The following chapters refer to the upper half of the MbgMon window which can be used to monitor the status
of the time adjustment service and configure the way the time adjustment service behaves.

The exact appearance and the number of the active tabs may vary depending on the system configuration
and the installed software packages:

e Time Adjustment Status

e Time Service Configuration
e Time Service Events

e WindowsTimezone

NTP Service

Loopstats Statistics

e Time Service Statistics

6.1 The Tab Sheet Time Adjustment

m Meinberg Radio Clock Monitor v3.6.99.0 . = | E]. |

— . —

Setup  Statistic  Help

Time Adjustment | Time Service i Service Events | NTP | windows Time Zone | Loopstats Statistics | Time Service Statistics|

PC system time: Tu, 06-24-2014 10:33:33.10 Mitteleuropdische Sommerzeit
Reference time: Tu, 06-24-2014 10:33:33.10 CEST

Time difference: +0.000s

Reference clock: GPS180PEX, S/N 029511000310 (FW v1.14 / ASIC v8.05)

State of time service: active (Time Adjustment: +0.000ms/s)

The result of the last time comparison is displayed here, including time and offset of the last correction. The
parameter "Reference Clock" indicates which reference clock is used for the time adjustment. The parameter
"Time Adjustment" provides information about the correction value used to slew the system clock.

12 Date: 10th July 2014 MBGMON-WX
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6.2 The Tab Sheet Time Service

Setup Statistic Help

Number of valid time strings: 3
Sync radius: 1

Notification mit: o ms

Al [SIF] T[] [T

Max difference: g

Allow initial timestep:

[T] Don't wait for sync after reset

[7] Generate statistics file

[[] set local time
[¥] Modify Multimedia Timer

[C] Allow timestep on ref clock jump

Expert ] [ Set Default Save

On this page the time adjustment service can be configured. The button "Set Default" resets all parameters
of the time service to their default settings. Changes come into effect when the "Save" button is clicked.

A detailed description of the configuration parameters can be found on the following pages:

Number of valid time strings

Sync Radius

Notification Limit

o Max difference

Ignore sync after reset

Generate statistics file

Expert Modus:

e Set local time

e Modify Multimedia Timer

e Allow timestep on ref clock jump

6.2.1 Number of valid time strings

Whenever the time adjustment service reads the reference time from a radio clock, transmission errors may occur
(mainly if an external radio clock is connected via interface cable) which let the service read a faulty time.

The service compares system time to the reference time to check whether an adjustment of system time is
necessary or not. However, the adjustment will be applied only if a number of consecutive comparisons configured
here indicate adjustment is needed. This value is set to 3 by default.

MBGMON-WX
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6.2.2 Sync Radius

The time adjustment service calculates the difference between system time and the reference time read from a
radio clock. If the absolute difference is less than the difference defined by this parameter the system time is
adjusted to the reference time by slowing down or speeding up the Windows system clock, so the system time is
adjusted monotonically without any discontinuity.

However, a large difference would imply a long time until the adjustment would be completed, so if the ab-
solute difference exceeds this value system time will be set immediately in spite of the resulting discontinuity.
This value is set to 1s by default.

6.2.3 Maximum Difference

This parameter defines a maximum difference of time that may be adjusted by the time adjustment service. If
a large difference between system time and reference time is detected on a running system there could either be
some defect, or the administrator has modified system time.

In either case the service may not be allowed to adjust system time, so it stops itself. The administrator must
care to correct the settings and restart the service. If this parameter is set to 0 then this feature is disabled. This
value is set to 0 by default.

6.2.4 Notification Limit

If a value is entered in this field then a notification log entry is generated every time the difference between the
system time and the reference time crosses this limit.

6.2.5 Ignore Sync after Reset

By default, the time adjustment service waits until the radio clock has synchronized at least once after power-up
before the computer’s system time will be adjusted. The corresponding status flag is provided by the plug-in radio
clocks and is also part of the serial time string.

However, in a noisy electrical environment it may take a long time until the clock can properly decode proper the
time marks. On the other hand, the time that is kept inside the radio clock is often much more accurate than the
time provided by the computer's built-in real time clock, so the administrator can check this box to let the service
ignore the flag mentioned above and adjust the computer’s system time immediately. By default this option is
not enabled.

14 Date: 10th July 2014 MBGMON-WX
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6.2.6 Generate Statistics File

If this checkbox is marked then the service generates another log file for statistic purposes under the following
path: "SystemDrive/mbgstats.log". If an internal satellite receiver is used then the number of satellites in view
and the number of good satellites are recorded in this text file. A new entry is added whenever one of thoose
values changes.

If an internal DCF77 clock is used then the signal strength is recorded. A new entry is added whenever the
signal strength changes significantly. By default this option is not enabled.

6.2.7 Set Local Time

The Windows system clock is internally based on UTC (Universal Time, Coordinated; formerly called GMT,
Greenwich Mean Time) which is world-wide the same and does not account for any daylight saving. Thus it
enables the system to order events by time, even if they occur on computers located in different time zones.

The time presented to the users is derived from that UTC time depending on the configured Windows time
zone settings. Depending on those settings, the operating system also switches to and from daylight saving time
according to the configuration. Normally the driver software also converts the reference time to UTC which is
then used to discipline the computer’s UTC time. The computer’s local time is then derived from the disciplined
UTC time, as described above.

Some broken time configuration may require that the Windows local time is directly adjusted to the local time
from the reference clock, so this option can be checked in order to let the time adjustment service behave this way.

However, Meinberg explicitely discourages from setting this option since it may cause the Windows UTC
time to step back and forth in the background, which is not obvious at the first glance and may yield unpredictable
results, especially with regard to database applications. By default this option is not enabled.

6.2.8 Modify Multimedia Timer

The windows multimedia timer is normally used by multimedia applications which set the timer to highest res-
olution in order to allow for seamless playback of music, videos, and animated images. Unfortunately, for other
applications the system time seems to step by up to more than 100 milliseconds when the first multimedia appli-
cation starts. The time seems to step back after the last multimedia application has terminated.

If this option is checked the the time adjustment service sets the multimedia timer to highest resolution as long
as the service is active, so there are no morte time steps when multimedia applications are started or stopped. By
default this option is enabled.

6.2.9 Allow time step on ref clock jump

The time adjustment service checks permanently if the reference clock sends consistent consecutive time stamps
one after each other. If a hardware failure occurs then the reference clock might deliver a faulty time stamp
although the status pretends that the card is synchronized. The service recognizes this time step automatically
and stops the adjustment.

In special test environments a big time step of the reference clock might be ok, especially in cases where the refer-
ence clock has been set manually. If this option is enabled the security checks of the time stamps are suppressed.
By default this option is disabled.
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6.3 The Tab Sheet Service Events

Setup  Statistic Help
| Time Adjustment | Time Service | Service Events | TP | windows Time Zone | Loopstats Statistics | Time Service Statistics |

If the reference clock enters free running state,
a command line can be executed after 2 certain amount of time. (Use checkbox to enable),
By default, the NTP service wil be stopped and restarted (if installed)

@

Async event command:  net stop ntp
Sync event command:  net start ntp

Call async event command after 10 = min

Set Deﬁult] | Save

This page allows the configuration of the time services” reaction on certain events. One event occurs when
the reference time source enters the "free running" state. Another event occurs when the source re-enters the
sync state. Two command lines can be assigned to one event respectively. A batch file or an executable can also
be assigned to an event.

The main purpose of this feature is to control the running state of the NTP service if installed. So the calls
"net stop ntp" and "net start ntp" are the default values. In contrast to Unix operating systems the NTP service
has no chance of checking the state of a reference clock because it cannot access the reference clock directly.
This feature prevents the NTP service of sending out a possibly wrong time into the network.

Under difficult reception conditions, there is a possibility of temporary loss of synchronization. But because
of the holdover capability of reference clock when running on a crystal oscillator, the time remains very accurate
for some time. That's why a delayed execution of the command line is possible. The delay is set to 10 minutes
by default.
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6.4 The Tab Sheet NTP

— 5

-
m Meinberg Radio Clock Monitor v3.6.99.0 - . - =nEn X

Setup  Statistic Help
! Time Adjustmentl Time Service I Service E\.'ent5| NTP |Window5 Time Zone ! Loopstats Statistics | Time Service Smtlstic5|

NTP Version: ntpd 4.2.6p5@1.2349-0 Jul 30 11:55:08 (UTC+02:00) 2012 (2}

Config File: C:\Program Files (x86)\NTP\etc\ntp.conf ~ ~NTP Status:
# your local system clock, adjusted by the Meinberg Time Service = Synch'd: to loc
server 127.127.1.0 minpol 4 maxpol 4 iburst Stratum: 13

# It operates at stratum level 0
fudge 127.127.1.0 stratum 12
fudge 127.127.1.0 refid LCLO

Local reach: 377

Configuration file of NTP service 1

#server ntp-master-1.py.meinberg.de minpoll 4 maxpoll 6 iburst burst
#server 172.16.49.2 minpol 4 maxpol 4 iburst
#server 172.16.49.3 minpol 4 maxpol 4 burst

‘Config File:
# End of generated ntp.conf — Please edit this to suite your needs =] : .
| Reload Edit Save

m

Note: This page is displayed only if the NTP time service is also installed.

On this page, the most important state messages of the NTP Service are displayed.
The Service can act as a

- Client,

- Server, or

- Peer.

The NTP Service can be started or stopped using the menu Setup | start / stop NTP service

e As client the NTP service queries its reference time from one or more other servers.
e As server it makes its own time available as reference time for other clients.

e As peer it compares its system time to other peers until all the peers finally agree about the "true" time to
synchronize to.

These features can be used to set up a hierarchical time synchronization structure. The hierarchical levels of the
time synchronization structure are called stratum levels. A smaller stratum number means a higher level in the
hierarchy structure. On top of the hierarchy there is the daemon which has the most accurate time and therefore
the smallest stratum number. By default, a daemon’s stratum level is always one level below the level of its
reference time source. The top level daemon often uses a radio clock as reference time source. By default, radio
clocks have a stratum number of 0, so a daemon that uses that radio clock as reference time will be a stratum 1
time server, which has the highest priority level in the NTP hierarchy.

In large networks it is a good practice to install one ore more stratum 1 time servers which make a reference time
available to several server computers in each department. Thus the servers in the departments become stratum
2 time servers which can be used as reference time source for workstations and other network devices of the
department. The reach Value shows if a reference time source could be reached at the last polling intervals, i.e.
data could be read from the reference time source, and the reference time source was synchronized. The value
must be interpreted as an 8 bit shift register whose content is displayed as octal values. If the NTP daemon
has just started, the value is 0. Each time a query was successful a "1" is shifted in from the right, so after the
daemon has been started the sequence of reach numbers 0, 1, 3, 7, 17, 37, 77, 177, 377. The maximum value
377 means that the eight last queries were completed successfully.

The NTP daemon must have reached a reference time source several times (reach not 0) before it selects a

preferred time source and puts an asterisk in the first column. Finally the ntp.conf file is displayed and can be
edited.

Detailed Information about NTP and its configuration options can be found on our
NTP Info Page on the Internet:
http://www.meinbergglobal.com/english /info/ntp.htm
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Time Adjustment Service

6.5 The Tab Sheet Windows Time Zone

Setup  Statistic Help

| Time Adjustment | Time Service | Service Events | nTp [; Windows Time Zone | Loopstats Statistics | Time Service Statistics |

Daylight saving not active: |Mitteleuropdische Zeit
Offset: | +02:00

Daylight saving active: |Miteleuropdische Sommerzeit

Daylight Saving

Beginning: | fast Sunday in | March at | 02:00:00

End: | last Sunday in | October at | 03:00:00

Offset: | +01:00 | h

Unfortunately there’s no easy way under Windows to check when the operating system switches to and from
daylight saving time according to the configured time zone. This tab page can be used to check and verify the

selected settings. However, this program does not support any modification of those settings.

MBGMON-WX
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6.6 The Tab Sheet Loopstats-Statistics

P = — = = MY
7| Meinberg Funkuhren Monitor v3.6.99.0 g - - R— =HEC X
Einstellungen  Statistilk  Hilfe
| Zeitvergleich | Zeitservice | Service Ereignisse | NTP | Windows Zeitzone | Loopstats Statistken | Zeitservice Statistiken |
Wahlen Sie eine Datei aus: [Verkauf vl |C:\Users\rnarvin\DownIoads\diags\lt_diag_12345 vI _ﬂ_
10,00 B t
K ; P T 3 I
0,00 1,00 ps 2 2
-10,00 11:17:25 i Cl
el T
03:00:00 05:00:00 07:00:00 09:00:00 11:00:033, g5, 2014 3:00:00 15:00:00 & "
E
-44,000 = 1
-45,000 e 1-45,383 ppm - i
-45,000 11:17:25 = c
03:00:00 05:00:00 07:00:00 05:00:00 11:00:033, 05, 2014 +00:00 15:00:00 g "y
23.06.2014 i J
4
She ] ) ) - :.:E
|

On this site, you will see two graphs, if you choce a valid loopstats file before. The Loopstats is a statistics
file with numeric offsets between the reference time and internal system time. This file is generated during syn-
chronisation and comprises the date, time, time offsets and the frequency of the system.

The numeric value at the Tab Sheet Time Service (time difference) shows only the current offset between the
reference time and the system time. This is not very significant and you don“t know the characteristics of the
offset from the whole synchronisation. Now you can generate a statistic file ( see generate statistics file) and
shows it graphical in this tab sheet. The upper graph describes the time offset between the reference time and
the internal system time in seconds. The lower displays the oscillation of the frequency in PPM (part per minute)
during the synchronisation. The units will scale automatically, but you can scale it manually. If you want to change
the scaling, use the buttons around the graphics or the mouse wheel (in addition with Strg for horizontal scrolling).

You can save the graphs by using the save button in the left lower corner. Refresh the graph with the but-
ton next to it. If you want to lock the vertical zooming, click the button in the right lower corner. There is also
a button to scale the graph automatically.
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6.7 The Tab Sheet Time Service Statistics

- — .
£| Meinberg Radio Clock Monitor v3.6.99.0 ) — - — = | B ||
Setup  Statistic  Help
| Time Adjustment | Time Service | Service Events | NTP_| Windows Time Zone | Loopstats Statistics| Time Service Statistics |
Select a file: [H'Ls‘tory v] ‘C:\tmp\mbgadjtm.log 'I .C:?
=
4,000 o L]
0,000 —_— 5  d
-4,000 0,978 P L L T e cl
-8,000 10:07:45 = aQ
07:30:00  08:00:00  08:30:00  09:00:00  09:30:00  10:00:002013-12:04:00  1:00:00  11:30:00 )
156260 e
2 1
o
156250 e 3 i o
156240 10:07:45 )
07:30:00 03:00:00 08:30:00 09:00:00 09:30:00 10:00:002013-12-041:00 11:00:00 11:30:00 C R
2013-12-04 I
Ha =HE G - =5
.

On this site, you will see two graphs if you chose a valid time service statistic file before. It is a statistics
file with numeric offsets between the reference time and internal system time. This file is generated during syn-
chronisation if Meinberg Time Service is active.

The numeric value behind the time service status at the Tab Sheet "Time Adjustment" (behind the Time Service
status) shows only the current offset between the reference time and the system time. This is not very significant
and you don’t know the characteristics of the offset from the whole synchronisation. Now you can generate a
statistic file (see: generate statistics file) and draws it graphical in this tab sheet. The upper graph describes the
time offset between the reference time and the internal system time in seconds. The lower graph displays the tick
value of the frequency in PPM (part per minute) during the synchronisation. The units will scale automatically,
but you can scale it manually. If you want to change the scaling, use the buttons around the graphics or the
mouse wheel (in addition with Strg for horizontal scrolling).

You can save the graphs by using the save button in the left lower corner. Refresh the graph with the but-
ton next to it. If you want to lock the vertical zooming, click the button in the right lower corner. There is also
a button to scale the graph automatically.
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6.8 Status and Configuration of the Radio Clock Device

The following chapters refer to the lower half of the MbgMon window which can be used to monitor the status
of the radio clock device and modify the configuration of plug-in devices. The exact appearance and the number
of the active tabs vary depending on the type of the device used as reference time source. Only those tabs are
displayed which can be used for the selected device:

e Radio Clock

¢ Holdover / Al?tenna e IRIG In

e Receiver Configuration

. Lor Port e |RIG Out

« PC COM Port * Pulses

e Network o Synth

e PTP Status e Capture Events
e PTP Settings e Event-Log

e NTP Status e Holdover

e NTP Client Settings
e Time Zone
e COM Port for Plug-In Boards

e Diagnostics

e Revision
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6.8.1 The Tab Sheet Radio Clock

{Radio Clock | Holdover i Revr. Canfig I Timezane | COM Port | RIG Outl PuLsesI Synth I Capture Events | Diagnostics Re\.rlsicmi

Radio Clock: [GPSI&I]PEX, S/N 029511009540 (FW v1.16 / ASIC v8.05) -

Radio Clock Time: Th, 06-19-2014 10:37:58.12 UTC
Last Sync: Th, 06-19-2014 10:37:00.00 UTC
Mode: Normal Operation
State: Time is synchronized

Receiver position has been verified

Position: N 51°58'56", E 9°13'33", 168m Satellites: 9 in view / 8 tracked

The pull down menu "Radio Clock" selects a reference time source to check its status and modify its con-
figuration using the remaining tabs of the register. Any of the installed plug-in cards can be selected, plus one
external device connected via one of the computer’s serial ports.

The reference time source selected here does not affect the device which has been selected as reference time
source for the time adjustment service (see also Setup | Reference Time).

Last Sync: The radio clock’s last synchronization time.

Status messages:
If reference clock device operates properly then some messages similar to those below should be displayed:

GPS:

Normal Operation

Time is synchronized

Receiver position has been verified

DCF77/IRIG:

Normal Operation
Synchronized after last Reset
Clock is synchronized

You can find a detailed description of possible error messages here:

Modulation Display (Mod.):  If a plug-in DCF77 radio clock is installed properly this field reflects the
second markers decoded from the received long wave signal

Modulation Signal On /Off:  If the note symbol is enabled, the modulation signal from DCF77 is made audible.
Signal Bar: The length of the signal bar corresponds to the strength of an incoming DCF77 or

IRIG signal. If the signal strength is too low then the status info "Antenna faulty"
is displayed. In this case the antenna’s location and orientation should be checked.
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6.8.2 The Tab Sheet Holdover
Radio Clock|§ Holdover | Reyr, Config | Timezone I COM Port I IRIG Dutl PuLsesI Synth I Capture Events | Diagnostics Revlsioni
Reception state: Sync. after antenna reconnect
Antenna disconnected, holdover mode: Sa, 12-25-2155 23:59:50.00 UTC+0h
Sync. after antenna reconnect: Th, 06-19-2014 09:15:04.00 UTC+0h
Time offset after holdover: 0.0000000 sec
This page is only displayed for satellite receivers. It shows the state of the GPS antenna, i.e. whether it is

currently connected, at which time it has been disconnected and reconnected, and the time offset observed when

the antenna was reconnected.

6.8.3 The Tab Sheet Receiver Config

Reference Input Source Source Setfings
Offset Preciion
GPS I
Length of antenna cable: i GPs 0 ns 0 ns | 4
IRIG =
131 m NTP ] ns O ns
Fixed Freq. in |
0 ns 0 ns i
0 ns 0 ns -

Refresh Save

The tab sheet receiver configuration is used to set the following parameters:

GPS: Antenna cable length (m)
The configure of the GPS antenna cable length is required
to let the GPS receiver be able to compensate the cable delay.

PZF (DCFT77) Distance to transmitter (km)
WWVB, MSF ...

MRS System (N2X) Reference time, priority, offset and accuracy

MBGMON-WX Date: 10th July 2014
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6.8.4 The Tab Sheet PC COM Port

| Radio Clock |

__________ -COM Port | Revision|
Time String Settings Serial port of the PC
Ref time source: |unknown - Port |COM3 i
Time String Format IMeinberg Time String - Baudrate |19200 -
Ref Offset to UTC  01:00 hh:mm [ Always UTC Frame |8MN1 -

| Enforce Connection (COM3) |

Connect

This page is only displayed if an external reference time source is configured which is connected via one of
the computer's serial ports. The pull down box labeled “Port” is used to select the PC's COM port to which
the external device has been connected. The tab also lets you select the transmission speed (baud rate) and
framing which have to be configured according to the settings of the external device. The correct Ref Time
Source (DCF77, GPS, or IRIG) should be configured in order to have the correct status info messages displayed
on the "Radio Clock" tab.

Under "Telegram Type" you can select the format of the serial time string, which must also be configured
according to the settings at the external device. By default the Meinberg Standard time string is used. However,
some other formats can also be configured. Also check the time zone settings of the radio clock. If local time
is selected on the external clock, then the reference offset must be configured so that the time service is able to
calculate the correct time difference. If the external device sends a local time instead of UTC then the UTC time
offset must also be configured accordingly in order to allow for a correct operation of the time adjustment service.
The valid range for this parameter is -12:00 to 12:00 hours.

For details of the configuration of the external device please refer to the external clock’s operating instructions.
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6.8.5 The Tab Sheet Lan Port

Funkuhrl Empf.-Konfig | LAN-Port | pTP-Status | NTP-Status | Metzwerk | PTP Einstelungen I NTP Client Enstelungen | Zeitzone | CO/ * | *
LAM Port-Verbindung Gerate
P:  172.16.49.11 172.16.82.30
Passwort:  eee 172.16.82.12
[¥] Passwort speichern 172.16.74.66
172.16.49.11
[

To set up a network connection, the IP address and the password must be entered in this section so that
the program can access the corresponding lan port.With pressing the "Connect" button the network connection
can be established. With pressing the "Search" button, all available devices on the network can be listed.
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6.8.6 The Tab Sheet PTP Status

| Radio Clock | Revr. config | LAN-Port || | NTP State | Network | PTP Settings | NTP Clent Settings | Timezone | coM port [1 4]+

Metwork Protocol: UDP/IPv4 (L3) GM Identity: 00:50:C2:FF:FE:DE:95:A0
PTP Prot. Version: 2 Offset to GM: +0.000000016 sec
PTP Port State: SLAVE Path Delay: 0.000018916 sec

Delay Mechanism: E2ZE

Delay Request Interval: 8 sec GM Time Source: GPS
Timescale: PTP Standard (TAI) Clock Accurary: < 100 ns
UTC Offset: 35 sec Osc. DAC: 1990

Leap Second Ann.: no

This page is only displayed if the reference clock has PTP (Precision Time Protocol) support. On this page
the current status of the PTP port is displayed. After startup, the port state changes from "INITIALIZING" to
"LISTENING" if the network interface is configured correctly. Afterwards the PTP slot card waits for incoming
messages from a grandmaster clock in the network. As soon as valid PTP grandmaster messages have arrived the
port state should change to "UNCALIBRATED" and then to "SLAVE" finally. Whenever the PTP port enters
"SLAVE" mode and a valid path delay has been measured then the PTP card declares itself as "synchronized".
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6.8.7 The Tab Sheet NTP Status

| Radio CIockI Revr. Config i LAN—Portl PTP State ‘ NTP State || network | PTP Settings | NTP Client Settings | Timezone | COM Port [ 141 "

| Main | peer 1 | Peer 2 | Peer 3 | Peer 5]

Leapsecond indication: Mone
Sync Source: NTP

Version: 0.9.01
CPU Type: arm
System: Mo 05
Stratum: 2
Precision: 0,000000119 s
Root Delay: 68 us
Root Dispersion: 244 us

Reference ID: 172.16.49.2

Implemetation Type: Meinberg NTP implementation (mbgntp) g
Reference Time: 2014-06-24 08:29:00.786977929

System Time: 2014-06-24 08:20:04.82333500

System Peer: 2
current Polling Interval: 16 s
minimal Polling Interval: 8 s
Offset: 4666 ns

The NTP Status tab is divided into the following sections:

Main - the following information about the NTP status can be read here:

e Schaltsekundenankiindigung
e Synchronisationsquelle

e Implementationsart

e Version

e CPU Typ

o Betriebssystem

e Stratum

o Genauigkeit

Peer 1 bis Peer_n - depending on the number of used

possible)

e Peer Status

e Schaltsekundenankiindigung
e Ausgewdhlter Status

e Reach Status

o Quelladresse

e Root Delay

e Root Dispersion
e Referenz ID

e Referenzzeit

e Systemzeit

e System Peer

e Anfrageintervall

e Abweichung

o Referenz ID
o Referenzzeit
o Aktuelle Peer-Zeit

e Reach

e Zieladresse (z.B. SyncBox/N2X) e Unreach

e Stratum
e Genauigkeit
e Root Delay

e Root Dispersion

e Host Modus
o Peer Modus
e Host Poll Interv.

o Peer Poll Interv.

and registered NTP server (maximum 7 are

MBGMON-WX
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6.8.8 The Tab Sheet Network

Radio Clock | Revr. Config | LAN-Port | PTP State | NTP State | Metwork |pPTP Settings | NTP Client Settingsl Timezone I COMPort |[14]*

Password Setup Additional Settings

[7 Use DHCP Port Link State: [l
Static IP Configuration VLAN MAC Adress:  EC:46:70:FF:FE:33
Static IP Adress:  172.16.40.11 [E Enabled B
— P Adress:  172.16.49.11
Netmask:  255.255.0.0 2 T
Gateway: 172.16.3.1 s Gateway: 172.16.3.1
DMS Search Domain:  py.meinberg.de I
DMS Server 1:  172.16.3.120
DNS Server 2:  0.0.0.0

This page is only displayed if the reference clock provides a network port. On this page it can be decided if
the IP address of the network port should be set via DHCP or via a static IP address. The MAC address of the
network interface chip and the IP address that is currently configured are displayed.

Additionally extended network settings
can made within the menu
"Additional Network Settings":

- Hostname

- Search-Domain

- DNS-Server 1

- DNS-Server 2

With the pop-up menu "Password Settings" the user
can enter or change a password for the network port.

[

Additional Settings

Additional Network Settings

Hostname: | n2xtestl

Search-Domain:  py.meinberg.de
DNS-Serverl:  172.16.3.120

DNS-Server2:  0.0.0.0

Lo ]

=)

Password Setup

Password Setup
Meinberg Time String from GPS at COM1 (19200/3M1)

current Password:

new Password:

confirm new Password:

Please note, that you have to

reconnect after changing the password,

m—rr—
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6.8.9 The Tab Sheet PTP Settings

| Radio CIockI Revr. Config I LAN-Port I PTP State I NTP State | Metwork | PTP Settings |NTP Client Settings | Timezone | COM Port | 141"

TP Role: [M

Netwaork Protocol: |UDP/IPv4 (L3) v|
Delay Mechanism: |E2E -

Dormain Nurmber: 7

V1 Hardware Compatibilty: [
Hybrid Mode: [

Refresh | Save

This page is only displayed if the reference clock has PTP (Precision Time Protocol) support. On this page
some parameters of the IEEE 1588 (PTP V2) standard can be configured.

Domain Number:
A PTP domain consists of one or more PTP devices communicating with each other as defined by the protocol.
The domain is identified by an integer, in the range of 0 to 255.

Network Protocol:
This parameter defines the transport protocol for the PTP communication.

V1 Hardware Compatibility:

Some PTP Version 1 implementations of hardware assist time stamping check the length of the incoming packet
before qualifying the timestamp and require the UDP payload of the PTP event messages to be at least 124
octets in length. Nodes using such hardware shall set bit 0 equal to "1" in all PTP event messages transmitted
from the node.

Delay Mechanism:
The delay mechanism specifies the propagation delay measuring mechanism used by the PTP port for the com-
putation of the "mean path delay".

E2E — End-to-end:
The “Delay Request-Response” mechanism is used between Master and Slave

P2P — Peer to Peer:
The “Peer delay” mechanism is used to measure the port-to-port propagation time to measure the link delay
between two ports.
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6.8.10 The Tab Sheet NTP Client Settings

Radio Clock | Revr. Config | LAN-Port | PTP State | NTP State | Network | PTP Settings || NTP Client Settings | Timezone | com port [1.¢1
NTP Server 1 |NTP Server 2 | NTP Server 3 | NTP Server 4 | NTP Server 5 [ NTP Server 6 | NTP Server 7
Server Adress:  172.16.3.9 min. PollIntervak (8. =] s [ use Burst
[F] not use max. Poll Interval: |16 | s [ use Burst
[T always true
Preferred NTP Server: |Mo preferred NTP Server Refresh Save

In this section up to seven external NTP servers can be set up to provide a high grade of redundancy for
the used reference clock. For each of these external NTP servers the following parameters are configurable:

e Server Address - the IP of the NTP Server
® not use
e always true
e min. / max. Polling Interval
e use iBurst
e use Burst
If "iburst" is activated, the initial synchronisation speeds up because the ntpd queries more NTP packets than

usual from servers with this designation, so the NTP Daemon is able to collect the necessary data to make the
evaluation more quickly.

The "iburst" option is recommended, and sends a burst of packets only if it cannot obtain a connection with the
first attempt. The "burst" option always does this, even on the first attempt, and should never be used without
explicit permission and may result in blacklisting.
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6.8.11 The Tab Sheet Time Zone

| Funkuhr | Empf.Konfig | LAN-Port | PTP-Status | NTP-Status | Netzwerk | PTP Enstelungen | NTP Client Einstelungen |} Zeftzone” | co| «|
Time Scale Sommerzeit nicht aktv: UTC Offset: 00:00 hh:mm m
) UTC/ local ——
e Sommerzeit aktiv: UTC Offset: 00:00 hh:mm Vorgabe UTC
TAI Sommerzeit
Anfang: |1 B 1 B 1900 B um 00:00
Ende: 1 |5 1 = 1900 > um 00:00
@ fest fiir ein Jahr ) berechnet | Aktualisieren Speichern

This tab is only displayed if the selected plug-in board supports an on-board time zone configuration. The
board’s time zone configuration affects only the time displayed in the monitor program, and the time output e.g.
via a card's serial port or IRIG output. Synchronization of the Windows time is not affected because the time
adjustment service always converts the card’s on-board time to UTC before it is used to adjust the Windows UTC
time.

Some of the plug-in board only allow for a selection of a preconfigured time zone from a given set:

CET/CEST Central European Time or Summer Time, as broadcasted by DCF77
always CET always CET, daylight saving suppressed

UTcC always UTC

EET/EEST East European Time or Summer Time, CET/CEST+1h

Other boards allow for the configuration of an individual time zone, inclusive of automatic switching to and from
daylight saving:

The upper fields show the time zone settings: name of standard time and its offset from UTC, and name of
daylight time and its offset from UTC. The offset values are computed from the following formula: Local time =
UTC + offset.

For Germany this algorithm is: Daylight saving starts on the last Sunday of March at 2 o'clock CET and ends
at the last Sunday of October at 3 o'clock CEST. Alternatively, the exact dates of beginning and end of daylight
saving can be entered for one year. However, this method is not recommended.

Some of the plug-in cards (mainly newer versions of our GPS receivers) support the switching of the internal
time scale. The possible settings are:

UTC/local: This is the standard setting for most of the applications. The internal time scale is based on
the official UTC time which can be converted to a local time by adding an offset. If a leap second is announced
then this "extra" second will be inserted at the announced time. That's why the UTC time is not monotonically
increasing.
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GPS: This setting configures the internal time scale to the GPS system time, as sent by the GPS satellites. The
GPS time was started on 06/01/1980 synchronous to UTC but does not account for leap seconds since this date.
That's why in January 2009 the GPS time was 15 seconds ahead to the UTC time. The GPS time is monotonically
increasing.

TAIl: "Temps Atomique International". International atomic time scale. This time scale does not care about
leap seconds as well as the GPS time and was started in 1958. In January 2009 the TAI time was 34 seconds
ahead of the UTC time. The TAI time is monotonically increasing

NOTE: The time scales "GPS" and "TAI" are used for special purposes only! Please note that the time service
will immediately follow a change in this setting and the system time of the PC will be synchronized according to
the selected time scale.
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6.8.12 The Tab Sheet COM Port for Plug-In Boards

| Radio CIockI Revr. Config | LAN-Port | PTP State | NTP State | Network | PTP Settings | NTP Client Settings | Timezone | COM Port ‘r] b
COM 0
Baudrate Framing String Mode
115200 vl [GNI v| [Meinberg Standard v] [on request '?' only v]
Enable serial output: |always v] | Refresh Save

This tab is displayed only if a plug-in board is selected which supports one or more serial interfaces. Note
that these serial ports are controlled by the radio clock device, not by the operating system. Besides the se-
rial transmission parameters it’s possible for some cards to control when the serial output is enabled: either
immediately after power-up (always), or after the device has synchronized.

MBGMON-WX Date: 10th July 2014 33



Page 34 6 Status and Configuration of the Time Adjustment Service

6.8.13 The Tab Sheet IRIG In

This tab sheet is displayed only if the selected device provides an IRIG input. At the first time installation of the
IRIG board the correct parameters have to be configured. Otherwise the plug-in board will always return a status
"unsynchronized" which will prevent the time adjustment service from adjusting the Windows system time. IRIG
signals are generated using different framings or codes. Additionally, the time transferred using the IRIG signal
may be UTC or some local time which has an offset from UTC. The parameters configured here must be set up
according to the settings of the IRIG generator which provides the signal.

More detailed information about IRIG signals can be found on the Meinberg IRIG Info Page on the internet.

The selection field "IRIG Receiver Format" is used to configure the required IRIG code frame. The parame-
ter "IRIG Time Offset to UTC" must contain the number of hours between the IRIG time and UTC, ie. if
the IRIG time is UTC + 1 hour then the parameter should read "1". If the IRIG generator sends UTC without
offset, the correct value is "00:00". This parameter must be in the range —12:00 hours through 12:00 hours. If
the checkbox labelled “Send serial UTC" is checked then the time string sent via the IRIG receiver board’s serial
output will always be converted to UTC time, depending on the configured time offset. If the checkbox is not
checked then the time string will contain exactly the same time as decoded from the IRIG signal.

6.8.14 The Tab Sheet IRIG Out

[ Rowr. Config [ LAN-Port | PP State | NTP State | Network | PTP Settings | NTP Client Settings | Timezone | cOM Port | IRIG Out [pul <[

IRIG TX Code Format
[ca7.118 -] [T] Transmit local time instead of UTC

BO02+B122 [] Qutput TFOM always as 'sync’
B003+8123 |

[AENORNESEZ:50pissssssssss

IEEE1344

BOOG+B126
BOO7+B127
C37.118

Refresh | Save

This tab sheet is displayed only if the selected plug-in board provides an IRIG output. The selection field "IRIG
TX Code Format" is used to configure the desired IRIG code frame.

Detailed information about IRIG signals can be found on the Meinberg IRIG Info Page on the internet.

If the checkbox labelled "Transmit local time instead of UTC" is checked then the time code sent via the
IRIG output represents the local time according to the card’s time zone settings, otherwise the time code contains
always UTC time. Since most IRIG codes are unable to carry information on the UTC offset, or daylight saving
status, UTC time should be transmitted, if possible. If the checkbox "Output TFOM always as sync" is marked
then the TFOM (Time Figure Of Merit) flag in the transmitted IRIG code will always indicate that the IRIG
source is in a "synced" state, even though it may not be synchronized to an input signal. This checkbox is only
enabled if the selected IRIG format supports the TFOM flag.
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6.8.15 The Tab Sheet Pulses

LAN-Port | PTP State | NTP State | Network | PTP Settings | NTP Client Settings | Timezone | cOM Port | IRI6 Out || Pulses | synth | F.< [ >

T T Enable Output Signals
out 1 [out 2 [out 3] R
Function: | Pulse Per Second - [ Invert output level ec tTed.: | Eui

Pulses: |always -

Pulse length: 20 x 10 ms

| Refresh Save

This tab sheet is displayed only if the selected plug-in board provides frequency or pulse outputs. The field
"Enable Output Signals" can be used to configure whether those outputs shall be enabled always, or only after
the card has been synchronized. If the card provides programmable output pulses then another field is available
which can be used to configure those outputs. The available functions depend on the features of the installed card.

The following signals and parameters can be set (as far as these options are available on the receiver):

e Timer (3 switching-times On - Off)

e Single Shot (pulse length and start time)
e Cyclic Pulse (pulse length and cycle time)
e Pulse Per Second (pulse length)

e Pulse Per Minute (pulse length)

e Pulse Per Hour (pulse length)

e DCF77 Marks (timeout)

e Time Sync

e DCLS Time Code

e 10 MHz Frequency

e Synthesizer Frequency

e Time Slots per Minute (Number and security buffer)
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6.8.16 The Tab Sheet Synth

PTP State | NTP State | Metwork | PTP Settings | NTP Client Settings | Timezone | COM Port | IRIG Outl Pulses \ Synth | Revlsion| dufck

Frequency Synthesizer

Frequency: 2 (5 0 = 0 (5, 0 5 kiz =

phase: |+ 0 B 0 0,0 BE -cel

This tab sheet is displayed only if the selected plug-in board provides a programmable synthesizer output. Besides
the frequency and phase settings it’s also possible to configure whether the synthesizer is enabled always, or only
after the card has been synchronized. Additionally, the tab sheet displays the current synthesizer status.
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6.8.17 The Tab Sheet Capture Events

[ Radio Clock [ Holdover [ Revr. Config | Timezone | cOM Port | RIG Out [ Pulses | synth| Capture Events | Diagnostics | Revision|

CHO:
CHO:
CHO:
CHO:
CHO:
CHO:
CHO:
CHO:
CHO:
CHO:
CHO:
CHO:
CHO:
CHO:
CHO:
CHO:

2014-06-20 08:38:44.0007710
2014-06-20 08:38:44.0031541
2014-06-20 08:38:44.0038735
2014-06-20 08:38:44.0083708
2014-06-20 08:38:44.0084397
2014-06-20 08:38:44.0100519
2014-06-20 08:38:44.0104859
2014-06-20 08:38:44.0160479
2014-06-20 08:38:45.000673%
2014-06-20 08:38:45.0015236
2014-06-20 08:38:45.0032400
2014-06-20 08:38:45.0059241
2014-06-20 08:38:45.0067912
2014-06-20 08:38:45.0099550
2014-06-20 08:38:46.0004431
2014-06-20 08:38:46.0053334

m

On-board FIFO Buffer
Entries used/max: 0/583

Clear

Monitoring Buffer
Entries: 98/10000

[¥] Read out automaticalht

[¥] Log to file

This tab sheet is displayed only if the selected plug-in board provides time capture inputs. Time capture events
are usually stored in a FIFO buffer on the plug-in board. This tab sheet can be used to check the number of

entries in the buffer, retrieve and display the entries from the buffer, and save them to a file.

6.8.18 The Tab Sheet Event-Log

This tab sheet is displayed only if the selected plug-in board provides event-logs. Event-Log events are usually
stored in a FIFO buffer on the plug-in board. This tab sheet can be used to check the number of entries in the
buffer, retrieve and display the entries from the buffer.
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6.8.19 The Tab Sheet Diagnostics

Radio CIockI Holdover | Revr. Config | Timezone I COM Port | IRIG Outl PuLsesI Synth I Capture Events |; Diagnostics i Re\.rlsicmi

Initialize
Buffered variables: All parameters valid

} | Oscilator DAC
GPS Mode: Mormal Operation
Satellites: 8/9 5Vs
z User variables
Type of Oscilator: TCXO
Oscilator DAC: -600/-59 |j
System varizbles
GPS UTC parameters: NfA Y

On this page the user can check extended status information of the receiver and do several initializations. Dis-
played status information includes if all buffered variables are valid or not, the mode of operation, the number
of good satellites out of the number of satellites which are currently in view, and the two adjustment values for
the on-board oscillator control. The field "Initialize" provides several buttons to initialize certain variables. This
buttons should only be used by people who know what they are doing.

Oscillator DAC:

During normal operation a fine tuned oscillator DAC is continuously adjusted to discipline the oscillator frequency.
If the button "Oscillator DAC" is clicked then the value of the fine tuned oscillator DAC is reset to 0 and its
previous value is used to update another DAC which does the raw oscillator control.

User vars:
If the button "User vars” is clicked then all user specific parameters like time zone, serial port parameters etc. are
reset to default values.

System vars:
If the button” System vars" is clicked the all GPS parameters saved on the board are cleared. The GPS receiver
then switches to "Cold Boot" mode in order to recollect all actual data from the satellites.
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6.8.20 The Tab Sheet Revision

Radio Clock | Holdover | Rovr. Config I Timezane I COM Port | IRIG Dutl PuLsesI Synth I Capture Events | Diagnostics |; Revision |

Kernel driver name:
Kernel driver version:

Time service version:

Radio dock ID:
Serial number:
EPLD ID:

ASIC Features:
Firmware 1D:

MBGCLOCK PnP (x64)

v3.07

v3.06

GPS180PEX (PCI ASIC v8.05) Device ID: 0206h
029511009540 Port Addr: E0OOh
pex180 IRQ: 17

Memory mapped timestamp
GPS180PEX v1.16 (c) Meinberg '14

Revision of a GPS180PEX - PCle Computer Clock

This page displays the revision information of some components of the driver package, plus some more de-
tails of the selected device including Firmware and ASIC revisions and the port and IRQ resources assigned to the

device.
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7 Specifications / Trouble Shooting

7.1 Format of the Meinberg Standard Time String

The Meinberg Standard Time String is a sequence of 32 ASCII characters starting with the STX (start-of-text)
character and ending with the ETX (end-of-text) character. The format is:

<STX>D:dd-mm.yy; T:w;U:hh.mm.ss;uvxy <ETX>

The letters printed in italics are replaced by ASCII numbers whereas the other
characters are part of the time string. The groups of characters as defined below:

<STX> Start-Of-Text, ASCIl Code 02h

sending with one bit accuracy at change of second
dd.mm.yy the current date:

dd day of month (01..31)

mm month (01..12)

yy year of

the century (00..99)

w the day of
the week (1..7, 1 = Monday)
hh.mm.ss the current time:
hh hours (00..23)
mm minutes (00..59)
ss seconds (00..59, or 60 while leap second)

uv clock status characters (depending on clock type):

u: # GPS: clock is running free (without exact synchr.)
PZF: time frame not synchronized
DCF77: clock has not synchronized after reset
(space, 20h)
GPS: clock is synchronous (base accuracy is reached)
PZF: time frame is synchronized
DCF77: clock has synchronized after reset

Vi o+ GPS: receiver has not checked its position
PZF/DCF77: clock currently runs on XTAL
(space, 20h)
GPS: receiver has determined its position
PZF/DCF77: clock is syncronized with transmitter

X time zone indicator:
‘U’ UTC Universal Time Coordinated, formerly GMT
o CET European Standard Time, daylight saving disabled
‘S’ (CEST) European Summertime, daylight saving enabled
y anouncement of discontinuity of time, enabled during last hour before discontinuity comes in effect:
o announcement of start or end of daylight saving time
‘A’ announcement of leap second insertion
o (space, 20h) nothing announced
<ETX> End-Of-Text, ASCII Code 03h
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7.2 General Information DCF77

The radio remote clocks made by Meinberg receive the signal from the long wave transmitter DCF77. This long
wave transmitter installed in Mainflingen near Frankfurt/Germany transmits the reference time of the Federal
Republic of Germany. This time reference is either the Central European Time (Mitteleuropéische Zeit, MEZ) or
the Central European Summer Time (Mitteleuropdische Sommerzeit, MESZ). The transmitter is controlled by the
atomic clock plant at the Federal Physical Technical Institute (PTB) in Braunschweig/Germany and transmits
the current time of day, date of month and day of week in coded second pulses. Once every minute the complete
time information is available.

At the beginning of every second the amplitude of the high precision 77.5 kHz carrier frequency is lowered
by 75% for a period of 0.1 or 0.2 sec. The length of these time marks represent a binary coding scheme using the
short time mark for logical zeroes and the long time mark for logical ones. The information on the current date
and time as well as some parity and status bits can be decoded from the time marks of the 15th up to the 58th
second every minute. The absence of any time mark at the 59th second of a minute signals that a new minute
will begin with the next time mark.

In order to increase the accuracy of the demodulated time marks, the carrier of DCF77 is additionally modulated
with a pseudo-random phase noise. The pseudo-random sequence has a length of 512 bits which are transmitted
in the time interval between the AM marks. Due to the pseudo-random characteristics of the sequence, the
mean deviation of the carrier phase is still zero. The phase modulated carrier can be received with a larger
bandwidth. Correlation algorithms known from satellite techniques let PZF receivers determine the correct time
with an accuracy of some microseconds which is much superior to the accuracy achieved by standard AM receivers.

Information about these radio clocks you can find on our homepage.
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7.3 General Information GPS

Our satellite receiver clock has been designed to provide extremely precise time to its user. The clock has been
developed for applications where conventional radio controlled clocks can’t meet the growing requirements in
precision. High precision available 24 hours a day around the whole world is the main feature of the new system
which receives its information from the satellites of the Global Positioning System.

The Global Positioning System (GPS) is a satellite-based radio-positioning, navigation, and time-transfer sys-
tem. It was installed by the United States Department of Defense and provides two levels of accuracy: The
Standard Positioning Service (SPS) and the Precise Positioning Service (PPS). While PPS is encrypted and only
available for authorized (military) users, SPS has been made available to the general public.

GPS is based on accurately measuring the propagation time of signals transmitted from satellites to the user's
receiver. A nominal constellation of 24 satellites together with several active spares in six orbital planes 20000
km over ground provides a minimum of four satellites to be in view 24 hours a day at every point of the globe.
Four satellites need to be received simultaneously if both receiver position (x, y, z) and receiver clock offset from
GPS system time must be computed. All the satellites are monitored by control stations which determine the
exact orbit parameters as well as the clock offset of the satellites” on-board atomic clocks. These parameters
are uploaded to the satellites and become part of a navigation message which is retransmitted by the satellites in
order to pass that information to the user’s receiver.

The high precision orbit parameters of a satellite are called ephemeris parameters whereas a reduced precision
subset of the ephemeris parameters is called a satellite's almanac. While ephemeris parameters must be evaluated
to compute the receiver's position and clock offset, almanac parameters are used to check which satellites are in
view from a given receiver position at a given time. Each satellite transmits its own set of ephemeris parameters
and almanac parameters of all existing satellites.

GPS system time differs from the universal time scale UTC (Universal Time Coordinated) by the number of
leap seconds which have been inserted into the UTC time scale after GPS has been initiated in 1980. The current
number of leap seconds is part of the navigation message supplied by the satellites, so the receiver’s internal real
time is based on UTC. Conversion to local time including handling of daylight saving year by year can be done
by the receiver’'s microprocessor if the corresponding parameters are set up by the user because this information
is not part of the satellites navigation message.
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7.4 General Information IEEE 1588 (PTP)

PTP/IEEE1588 is a time synchronization protocol that offers sub-microsecond accuracy over a standard Ethernet
connection.

This level of accuracy can be reached by adding a so-called hardware time stamping unit to the network ports
that are used for PTP time synchronization. The time stamping unit captures the exact time when a PTP syn-
chronization packet is sent or received. These time stamps are taken into account in order to compensate transfer
delays introduced by the Ethernet network.

In PTP networks there is only one active source of time, the so-called Grandmaster Clock. If two or more
Grandmaster Clocks exist in one network, an algorithm defined in the standard is used to find out which one is the
.best” source of time. This,Best Master Clock™ algorithm has to be implemented on every PTP/IEEE1588 com-
pliant system and therefore all clients (,,Slave Clocks") will select the same Grandmaster. The other, not selected
Grandmaster Clocks will ,,step back™ and enter passive mode, meaning that they do not send out synchronization
packets as long as that is done by the selected master.

The installed network infrastructure components play a big role in a PTP network and directly influence the
level of accuracy that can be reached on the clients.

Asymmetric network connections degrade the accuracy. Therefore classic layer 2 and 3 Ethernet switches with
their store and forward technology are not suitable for PTP/IEEE1588 networks and should be avoided. Simple
Ethernet hubs, at least the ones with fixed pass-through times, are no problem. In large networks special switches
with built-in PTP/IEEE1588 functionality help to maintain a good level of accuracy even over several subnets and
longer distances. These components act as so-called "Boundary Clocks", they compensate their internal packet
processing times by using time stamping units on each port. They synchronize to the Grandmaster Clock and in
turn act as a Grandmaster to the other subnets they are connected to.
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7.5 Trouble Shooting

Bad/no reception:
When using a DCF77 receiver it is important to position the antenna in an optimal way. The following method
is recommended to align the antenna.

Start the monitor program, check the selected DCF77 radio clock and watch the field strength indicator. First the
antenna should be turned slowly until the minimum field strength is found. Finally the antenna must be turned
by 90° from this position to obtain maximum signal. More important is in fact the modulation signal. It should
blink exactly once per second and must not have any jitter effects.

The antenna/converter unit must be installed in a location from which as much of the sky as possible can be seen.
State of the Radio Clock:

Normal Operation:

GPS: The receiver has computed its position and acquired the correct time. The satellites in view are displayed

as well as the used satellites
DCF: The radio clock is synchronous to DCF77

Antenna Faulty:
GPS: The antenna is not installed properly
DCF: The field strength is not sufficient or the antenna is not connected

Free Running:
DCF: The radio clock is running on Xtal oscillator

Warm-Boot:
Valid satellite data (Almanach) is in the memory but the position has to be calculated new.
Time to synchronization: max. 7min.

Cold-Boot:
The GPS receiver seeks for a satellite to reed it's actual almanach and calculates the position.
Time to synchronization: max. 12min.

Received no Time String:

External radio clock: The serial COM port of the PC is ready but does not receive any valid time string. Check
the COM port-Settings of the PC. May be the serial cable must be crossed. Test the connection with an ordinary
terminal program, e.g. Hyper terminal.

Error opening COM Port:
Windows is unable to open the COM port, maybe because any other program has the COM port already in use.
Check the port access

Reference Time not valid:

The valid time is kept in the buffered on-board RTC. Therefore, after power-down, the clock comes back with
the actual time. However, if the buffer capacitor or the back-up battery is low, the RTC loses data and the clock
comes back with an invalid time. In this case the clock has to be synchronized first.

If an IRIG receiver card is used and the “Reference Time not valid” message is displayed, then the UTC off-
set of the IRIG signal and the board time might have not been set initially. The current year and the UTC offset
are not transmitted in most of the IRIG codes, so these values have to be set manually when using the card for
the first time.
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Synchronized after last RESET:
GPS: The GPS receiver has determined its position and the oscillator is adjusted to the GPS system time.
DCF: The clock has already synchronized once after the last reset.

Not synchronized after last RESET:

GPS: The GPS receiver has not determined it's position yet and the oscillator is not adjusted to the GPS system
time.

DCF: The clock has not been synchronized after the last reset.

Found Antenna Signal:
The radio clock receives a valid antenna signal.

Looking for Antenna Signal:
The radio clock can not receive a valid antenna signal, the antenna is disconnected or the field strength is too low.

Begin Daylight Saving announced:
Announcement of start of the daylight saving time
Begin of the announcement: one hour before the changeover

End Daylight Saving announced:
Announcement of end of the daylight saving time
Begin of the announcement: one hour before the changeover

Leap Second Announced:
Announcement of leap second insertion
Begin of the announcement: one hour before the changeover
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