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1. Introduction

When interconnection is involved, more options are available in terms of connections, data flow,
accessibility, and cost. This manual shows a drawing for an indoor interconnected recording network. This
interconnection is for indoor installations only, where the danger of lightning is minimal.

K& |Use this interconnection for indoor applications only

K&~ |The interconnection network is limited to a cable length of 1000 m and a maximum
station number (Master and Slaves) of 10 instruments.

2. Description and Functionality

2.1. Common Functionality

Connections: Several recorders with internal or external sensors are placed on site and are interconnected
with one cable while galvanically isolated from each other.

Common Timing: One of the interconnected recorders (commonly referred to as the Software Master) is
enabled to synchronise and update the internal clock of each of the other recorders (commonly referred to as
Software Slaves) via the network to achieve Common Timing. All stations within the network use this
common time information to synchronise their internal time. The time synchronisation is a permanent task for
the Software Master. The stations within the network permanently check their synchronisation status. In case
of not having the network time information available, the Slave stations base on their internal real time clock.
The time of the last successful synchronisation is available in the status information of a Slave station and is
written into every event header. A GPS time source can be connected to the Software Master to achieve the
time synchronisation of the whole array to the absolute time, which allows easier correlation with recordings
made by other arrays or recorders.

Common Trigger: Triggering functionality of each recorder can be controlled using three flags: 'Internal
Trigger', 'Network Trigger Output' and 'Network Trigger Input'. By enabling or disabling these flags the
behaviour of each station can be defined precisely as needed in the particular application. This functionality
can be summarised as follows:

e Enable / disable self trigger:
The station triggers if an internal trigger condition is fulfilled and the ‘Internal Trigger' flag is
enabled.

e Enable / disable sending trigger to network:
The station transmits an active trigger message to the network if an internal trigger condition is
fulfilled and the 'Network Trigger Output' flag is enabled.

e Enable / disable accepting trigger from network:
The station triggers if an active trigger message arrives from the network and the 'Network Trigger
Input’ flag is enabled.

If a station is not synchronised to the network it records based on the specified internal trigger condition. An
output for Local Communication is available at each recorder for local data retrieval and setting of
parameters. The reliability of the monitoring network is high, because a malfunction of a recorder would
affect only the location of malfunction in the array. If the network is interrupted, each of the recorders will
perform as a stand-alone recorder by recording whenever the instrument’'s event-recording trigger level is
reached.

2.1.1. Type CCL.: (Common Time, Common Trigger, Local Communication)

This type of array enables common triggering and common time in the simplest form. The data are stored
locally in every recorder and have to be retrieved locally from each recorder separately, due to the
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availability of Local Communication only. Similarly, the setting of parameters of each recorder has to be
performed on the site of each recorder.

&~ |A Cable with a single twisted pair is sufficient for this type.

|
K&~ |This indoor type is only for the CCL! Do not use for CCC and CCM type!

3. Installation

3.1. Physical Interconnection

To establish the interconnection between the recorders, connect the supplied cable to the “INTERCON”"
connector on the front of the recorder. The pin out of the cable is as follow.

“INTERCON" “INTERCON* “INTERCON*"
Connector Connector Connector
(cable side) (cable side) (cable side)

Pin 6 Pin7 Pin 6 Pin 7 Pin 6 Pin 7

Figure 1. Pin out of the supplied interconnection cable for three recorders

3.2. Interconnected Recorders

In an Interconnection Network not all recorders are configured in the same way from the hardware and from
the software point of view. The text in the Figures below each recorder describes its configuration and role in
the network. The recorders themselves are identified with labels containing the same text. The following
Chapters describe this issue for the different types of networks.

The individual recorders are pre-configured (hardware and software) in the factory.

K&~ |Do not change the interconnection network specific configuration as described below
lunless there is a strong reason to do so (check with GeoSIG Ltd.)!

3.2.1. CCL

The following different configurations are possible (see Figure 2):

e The first recorder in the bus is configured as Network Driver and has therefore jumpers J91 and
J92 inserted on the internal interconnection card GS_ICC_VO05. There can only be one Network
Driver!

e The first recorder in the bus is configured as Software Master, whereas all the other recorders are
configured as Software Slaves. Refer to Chapter “Software Configuration” below

e If a GPSis available it is connected to the Software Master (first instrument)

To summarise, there are two types of instrument configurations:
¢ GXR Interconnection Master (first)
¢ GXR Interconnection Slave (all, except first)
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Figure 2. Interconnection Network setup CCL
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3.2.2. Software Configuration

In order to allow Common Time and Common Trigger in the network the recorders need to be configured to
this respect.

Figure 3 shows the configuration of the Software Master. The following ticks are fixed and cannot be
changed.

Software Master:

e Enable Network Synchronisation

¢ Network Master Mode
Figure 4 shows the configuration of the Software Slave. The following ticks are fixed and cannot be changed.
Software Slave:

e Enable Network Synchronisation

¢ Network Master Mode IS NOT TICKED

Optional:

e Input Network Trigger

e Output Network Trigger

e Synchronise Slave Clock to Network Clock

For a description of the Synchronisation options please refer to Chapter 1. For more details on the use of
GeoDAS please refer to the GeoDAS Software Manual.

Instrument Setup Manager for the station <GNCO1>

Sampling | Ewent Trigger I Alarms | Channels I Communication I Time Triggers I
Station I Instrument I Power and Batteries I Date and Time I Test | LD Display I
Errors and Warnings ~ Interconnection IData Streams I Prinker I Batch Maode | Intensity

Refresh
@-! Interconnection of Instruments SIres

¥ Enable Metwork Synchronisation; Put Page

Instrument Metwork Cpions Put &l
¥ Metwork Master Mode
¥ Input Metwark Trigger
¥ Cutput Metwork Trigaet

v Synchronise Slave Clock ko Network Clock, Reset

Current metwork skatus:  Synchronised

Import

Export

Exit

bl b REE ]

Status | Mew event recorded Disconnect |

Figure 3. Software Master configuration in GeoDAS
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Instrument Setup Manager for the station <GNCO1 >

Sampling | Ewent Trigger I Alarms | Channels I Communication I Time Triggers
Skation I Instrument | Power and Batteries | Date and Time | Tesk | LCD Display |
Errors and Warnings  Interconnection |Data Streams I Printer | Batch Mode | Intensity

Refresh
@-. Inkerconnection of Instruments

[v¥ Enable Netwark Synchronisation Put Page

Instrument Metwork Options Put &l
I metwork Master Mode
¥ Input Metwork Trigget
V¥ output Netwark Trigaer

¥ Synchronise Slave Clock to Metwark Clock Reset

Current network status: Mo Synchronisation

Irnprt

E:xpork

I

Exit

Status | Mormal operation Disconnect |

Figure 4. Software Slave configuration in GeoDAS

3.3. Verification of the Installation

If the network is synchronised (Common Time and Common Trigger are working) the network status of every
recorder in the network, shows the word Synchronised (see above Figures 3 and 4 where the opposite is
indicated) in GeoDAS. The synchronisation of the date and time of all Software Slaves to the Software
Master should be verified and also the network triggering options. The update of the date and time of the
slave stations can take several minutes.

A simple way to check the wiring during the installation is to verify the arrival of the network signals to an
instrument. For this test the recorders need to be configured correctly. The following LED’s can be found on
the interconnection cards (GS_ICC_V5) inside the recorder (by removing the black plastic cover):

K& |caution: High Voltage!
If you remove the black plastic covering the base part of the recorder housing do not
touch any electronics inside.

e LED9O0, yellow: Blinks in all recorders
e LEDO91, red: Blinks in the recorders configured as Network
e LED92, green: Blinks in the recorder configured as Software Master and during a trigger

also in the corresponding Software Slave.

The communication option can be tested by simply trying to establish a connection to the instruments
from a Computer running GeoDAS. The standard communication speed for Interconnection Networks
is 38’400 Baud.



