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Section  

Introduction 

 

The SRi32S(S-LS) telemetry seismic datalogger is a compact, ultra low power and cost 
effective digital acquisition device. It consists of three main parts described in this 
manual. 
 
 

1.1 General Description 

The SRi32S provides a three or six components digitizer that operates with a variety of 
sensors. The digitizer is based on an extremely high-performance, 32bit analog-to-
digital converter (ADC) designed for the demanding needs of energy exploration and 
seismic monitoring applications. The sampling rate can be set to 100, 200, 250, 500 
and 1000 samples per second1. Other sampling rates can be also supported on 
demand. 
 
The digitizer converts differential or single ended analogue signals with a dynamic range 
of up to 138 dB. The lower sample rates produce higher dynamic range. The maximum 

range of the input signal is 10 Volts (40Vpp) on normal gain settings. The architecture 
ensures flexibility of multiple analogue front-end usage (e.g. active damping circuits, 
force balance 10 sec or high gain preamplifier) simplifying the interfacing with the 
seismic sensors.  
 
The instrument is equipped with an internal GPS receiver that synchronizes a high 
precision TCXO to UTC time in order to maintain stable and accurate time reference 
over a long period. The TCXO is synchronized in a manner such that the first data 
sample is aligned to the beginning of the UTC second. Status information about the 
internal timing accuracy is also available.  
 
The recorder of the SRi32S is based on an ARM board running Debian Linux operating 
system. The SeedLink protocol is used for data transmission over the Internet or 
private TCP/IP networks. A web interface (http/https) is also available to provide the 
configuration settings of the device. The seismic data can be recorded locally into the 
removable memory card in Mini-SEED format, subject of device configuration.  
 
Power is applied through an over-voltage and false polarity protection network. Input 
voltage ranges from 9-18 VDC, and typical current is 110 mA at 12.6 VDC when force-
balance sensor electronics are present.  

                                                 
1 the 1000sps setting is supported only by the 3-channel version 
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The SRi32S is intended for installation in harsh environments and is supplied in a 
small anodized aluminum case. The dimensions of the case are only 106mm x 168mm 
x 68mm. The memory card window slot is made by transparent acrylic glass plate 
(plexiglass) making visible the activity of the on board LEDs. 
 
 

 

1.2 Specifications 
 

DIGITISER 

Number of analog channels 3 or 6 

A/D converter Fourth Generation, Delta-Sigma, 32bits resolution 

THD -125Db 

Modulator Fourth Generation, 4th order Delta-Sigma Modulator 

Filter Programmable SINC, FIR, IIR filtering, auto-calibration function  

Filter Response Selectable Minimum or Linear Phase Filter  

Input resistance 20 KOhms differential 

Sampling Rate 100 - 1000 samples per second, in steps 

Power 9-18Vdc , 0.7W, 0.8 with integrated sensor electronics 

Autonomy One week powered from a 12V/9Ah battery, 36days powered from a 
12V/55Ah car battery. 

RMS noise 138dB @ 250sps 

129db@1000sps 

DATA RECORDING 

Media Removable microSD flash card up to 32GBytes 

Data file type Mini-SEED 

Information file State Of Health sentence 

Recording mode Continuous, Locally Triggered, Network Triggered or combined 

TIME BASE 

Type 12 channels GPS receiver/DPLL 

Accuracy Time: +/-1usec to UTC time pulse, +/-5 meters to position 

Timing Sources Ultra low drift DPLL unit using TCVCXO, RTC  

DPLL drift Less than 17usec between one hour GPS cycles 

COMMUNICATION 

Connectivity Ethernet port 

Telemetry / Data Protocols SeedLink 

Configuration Protocols HTTP / HTTPS, SSH 

Triggering Protocols MQTT 

LCD Miniature LCD with alternative information messages 

LED Six high brightness LEDs  

INTEGRATED FORCE-BALANCE SENSOR ELECTONICS 

Bandwidth 10sec – 98Hz 

Technology Force – Balance technology 

Sensitivity 1500V/m/sec using force-balance electronics. 

PHYSICAL (DIGITISER/RECORDER WITH INTEGRATED SENSOR 

ELECTRONICS) 

Size 168mm x106mmx68mm  

Weight 1.2kgr 

ENVIRONMENT (DIGITIZER/RECORDER) 

Temperature range -20 to +70 °C 

Humidity 100%, IP67 enclosure 
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Section  

System Architecture 

 

 
 

The SRi32S is composed of the following electronic boards: 
 Digitizer. 
 Timing Unit with internal GPS Receiver. 
 Data Server 
 

 

2.1 Digitizer 

The digitizer consists of three different parts: the analogue front-end, the analogue-
to-digital converter and the data controller. 
 

2.1.1 Analogue Front-End 
 
The digitizer provides three differential inputs offering the ability to make low-level 
measurements. On demand, the inputs of the digitizer can be extended to six. The 
differential inputs provide common-mode rejection eliminating much of the system 
noise imposed on the input signal.  
 
The digitizer supports three different signal input ranges:  

 ±5 volts differentially (10 volts peak-to-peak),  

 ±10 volts (20 volts peak-to-peak)  

 ±20 volts (40 volts peak-to-peak) 
When a high gain preamplifier is used, the digitizer supports input ranges:  

 volts differentially (2.5 volts peak-to-peak),  

 ±0.625 volts (1.25 volts peak-to-peak)  

 ±0.312 volts (0.625 volts peak-to-peak) 
 

The user can select the signal input range by altering the Gain entry on the 
configuration file: 
 

Input Range (volts peak-to-peak) Input Range (volts peak-to-peak) Entry 

±5 ±0.625 3 

±10 ±0.625 2 

±20 ±1.25 1 
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The inputs can also be configured for single-ended operation if the signal is applied to 
the positive input rail and the sensor ground is connected to the negative input rail. 
 
The digitizer supports integrated wide band sensor electronics (10s-98Hz). This 
configuration provides standard sensitivity 1500V/m/s and the gain set has no effect. 
 
Four additional 1 sample per second low resolution analogue inputs are also provided 
for monitoring slowly changing external signals. 
 
Regardless of the type of sensor being used, the digitizer provides a power source of 
+12 Volts which is connected directly to the digitizer power rail. 
 

2.1.2 Analogue To Digital Converter 
 
The digitizer is based on an extremely high-performance, 32bit analog-to-digital 
converter (ADC). The converter uses a fourth-order, inherently stable, delta-sigma 
modulator that provides outstanding noise and linearity performance. The modulator 
is used in conjunction with the on-chip digital filter providing high accuracy data 
suitable for demanding applications.   
 
The digital filter is comprised of a variable decimation fifth-order sinc filter followed 
by a decimate-by-32, FIR low pass filter with programmable phase and then by an 
adjustable high-pass filter for dc removal of the output reading. The output of the 
digital filter can be taken from sinc, the FIR low-pass, or the IIR high pass section. 
 
A choice of Linear or Minimum phase response of the digital filtering is available.  The 
Minimum phase response removes the pre-cursive effects which can confuse arrival 
times whereas Linear phase response provides zero group delay at all frequencies in 
both the pass band and the stop band. 
 
Gain and offset registers scale the digital filter output to produce the final code value. 
The scaling feature can be used for calibration and sensor gain matching. The output 
data are provided (in binary twos complement format) with either a 24-bit word or a 
full 32-bit word, allowing utilization of the inherently high resolution.  
 

2.1.3 Data Controller 
 

The Data Controller is a powerful, low power and effective RISC architecture micro-
controller. It controls the operation of the analogue-to-digital converters, receives 
the output data and saves them to a microSD card according to the protocol which 
has been specified in the configuration file. Both data acquisition and storage are 
managed by an advanced real time multitasking operating system.  
 
The Data Controller ensures high stability and reliable continuous operation. In order 
to prevent unpredictable malfunctions, a watch-dog timer function for auto self-reset 
on failures is also provided. 
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2.1.3.1 Configuration File 
 

The root directory of the memory card contains only the INI.TXT configuration file. 
   

 

Entry Description Default 

Station ID Provides an identification name for the 
station. Supports up to five alphanumeric 
characters. 

----- 

Sampling rate Digitizer sampling rate in samples per 
second.(100,200,250,500,1000) 

100 

FIR Phase Response Selects the Linear (LINEAR) or Minimal 
(MINIMUM) phase digital filtering 

LINEAR 

Channels Number of channels (3 or 6) 3 

Gain Selects the signal input range 1 

GPS cycle  This entry allows the user to set the GPS 
power on/off cycle. Default is once per 
hour. Additional settings are 10min, 
20min, 30min, and 0 (always ON) 

60 

Baud Rate Provides the serial communication speed 
between the data controller and data 
server (115200 or 230400). 

230400 

Turbo Mode Doubles the operation frequency of some 
peripherals. As a result the system works 
faster but the power consumption is 
increasing. It is recommended only at 
high sampling rates (ON or OFF). 

OFF 

FIFO Memory Provides the source of the data block 
which will be transmitted (INTERNAL or 
SD_CARD). 

INTERNAL* 

 

 
* The Data controller reads the result of the ADCs according to the selected sampling 
rate and produces a new data block every second. The first sample of the block is 
aligned with the start second of the block. Once the data block is completed, the data 
controller sends it immediately from its internal memory to the data server if the 
option INTERNAL has been used. Otherwise, it saves the block to the memory card 
and sends it when it is available. 

 
Actually, the INI.TXT file is the only entry that is being recognized by a Windows 
operating System as a valid file and it must be located in the root directory of the SD 
memory card. The configuration file contains the settings that affect the operation of 
the instrument. The user can modify it using ONLY the web interface of the 
instrument. The configuration file will be produced automatically only if it is does not 
exist. In this case, the system will use default values.  
INTERNAL SD_CARD 

 
2.1.3.2  Data Blocks 

 

Every second the data are being written in blocks to the data buffer. Each block 
begins with a header followed by the data section and ended by the checksum 
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section. The size of the block depends on both the number of the channels being 
recorded and the sampling rate. 
 
This section describes the format of the data blocks. All the blocks are stored in the 
removable SD memory card and they should have the same length. The data blocks 
are not normally visible to any operating system. They can be uploaded on any 
PC/Workstation using a MultiMediaCard reader and special purpose software. 
 
Each block can effectively split into three segments: 
 The header segment, which contains a mixture of ASCII and binary fields 

defining the data content of the block. 
 The data segment contains one second long data. The first sample in the 

segment is aligned to UTC pps signal. 
 The checksum segment is used to protect the data blocks against data 

corruption. The checksum is calculated for both header and data segment. It is 
generated following Fletcher’s checksum algorithm. 

 

  Header 
 

Byte Type Size  Name Description 

0 CHAR 4 HeaderID[4] Identifier "HDB ", null terminated 

4 CHAR 6 StationID[6] Station Identifier, ASCII null terminated 

10 WORD 1 Sampling rate Hardware Version, ASCII null terminated 

12 WORD 1 NumOfChannels Number Of Channels, ASCII null 
terminated 

14 CHAR 3 Date[3] ASCII "DDMMYY" null terminated 

17 CHAR 3 Time[3] ASCII "HHMMSS" null terminated 

20 CHAR 12 Latitude[12] Latitude, ASCII null terminated 

32 CHAR 12 Longitude[12] Longitude, ASCII null terminated 

44 LONG 1 Block Count  Block Count  

48 LONG 1 GPS Count GPS Count 

52 WORD 4 ADC[4] Low Resolution ADC Output Code 

 

 

Most of these are self-explanatory. The following may require further clarification: 
 
block count: This increments every second starting from zero at switch on. It can be used 
to indicate the number of seconds the unit has been powered. It is useful when used in 
conjunction with GPS block for monitoring GPS lock. 
 
GPS block: This is the last value of block count when the GPS produced an in-lock 
message. If the GPS is in lock the value will be the same as the block count. If a GPS has 
never been in lock from power on this value will be zero. In general, this entry can be 
used to determine how long ago the GPS lost lock. 
 
ADC[4]: Four low resolution (12-bits) analogue inputs are optionally provided for 
monitoring slowly changing external events. All the numbering values are stored in 
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memory using the Little Endian protocol (least significant byte first). For Example, the 
data are placed in the header in the following order: 

 

Data offset Channel 

OFFSET + 0 1 

OFFSET + 2 2 

OFFSET + 4 3 

OFFSET + 6 4 

 

Byte offset Sample data 

m+0 Least significant 8 bits 

m+1 Most significant 8 bits 

 

 

Data  
 

Data is placed in the block in the following order: 
 

Sample offset Channel 

n+0 1 

n+1 2 

n+2 3 

 

Byte offset Sample data 

m+0 Least significant 8 bits 

m+1 Middle 8 bits 

m+2 Most significant 8 bits 

 

 

Checksum 
 

The checksum field is added at the end of each data block: 
 

Byte Type Size  Name Description 

0 CHAR 3 ChecksumID[3] Identifier "SUM" 

3 INT 2 Checksum 16-bit checksum, LSB first 
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2.2  Timing Unit with internal GPS receiver 
 

The data synchronization is one of the most critical features of the seismic recorder. 
The purpose of the timing unit is to provide stable time for a long period perfectly 
synchronized to UTC time. It consists of a TCXO driven PLL and a Real Time Clock 
(RTC). The output of the PLL is one short pulse per second. All the system functions 
are synchronized to that signal. The frequency reference of the PLL and the time 
reference of the RTC is the output of the GPS receiver. The circuit has been designed 
to have very low drift, and temperature stability. 
 
The Global Position System (GPS) provides UTC time and position information to the 
instrument. The accuracy of the receiver is 15 meters in position and +/-1usec in PPS 
(a pulse is generated by the GPS at the beginning of every second). 
 
Once every hour, the GPS receiver is powered ON and the NMEA output is analyzed 
by the micro-controller. As soon as GPS lock is obtained and the system clock is in 
phase to the PPS with an error less than +/-1usec, the power of the GPS receiver is 
turned OFF in order to reduce the power consumption of the instrument.  
 
In most applications, a GPS on/off cycle every 60 min is more than enough to obtain 
high time accuracy. However, the GPS on/off cycle can be modified by the 
configuration file. 

 
Given the very low power consumption of the time unit and the GPS switches on just 
for a few seconds once every hour, the total power consumption of the system is very 
low, making the whole design ideally for portable instruments. 

 

 

 

 

2.3 Data Server 
 
The data server is implemented on a low power linux board, based on ATMEL ARM9 
400MHz processor, running Linux Debian distribution over a real-time Linux kernel. 
The board is located below the digitizer board. The two boards communicate via 
serial links. One of them is used for the seismic data transmission while a second one 
is used for the configuration and status monitoring of the device.  
 
The Data Server is based on the SeedLink Server software. The SeedLink protocol is 
used for data transmission over the Internet or private TCP/IP links. It is robust in that 
clients may disconnect and reconnect without losing data, in other words 
transmissions may be resumed as long as the data still exist in the server’s buffer. 
Requested data streams may be limited to specific networks, stations, locations 
and/or channels. All data packets are 512-byte Mini-SEED records. 
 
The seismic data can be recorded locally, into the removable memory card in Mini-
SEED format and in parallel can be transmitted in real time over the SeedLink 
protocol. Therefore, the board provides an Ethernet port to support TCP/IP 
networking and application-level protocols like HTTP/HTTPS, SFTP, SSH and MQTT. 
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There is also the capability to stream the standard Seedlink protocol data over secure 
(SSL-based) data links.    
 
Once the system is powered up, the data server may start functioning automatically, 
subject to the device configuration. Any seedlink client or any other software 
supporting the seedlink protocol (e.g. Earthworm) can be connected to the 
instrument and receive data.  
 
During operation, the data server receives the seismic data from the digitizer via a TTL 
serial port. This port is internally connected and it is not available to the user. All data 
transmitted from the digitizer can be also stored to the removable storage card 
according to miniSEED format. 
 
The digitizer also supports four extra low resolution and low rate analog inputs. Their 
data are acquired through separate channels and may be stored in the same format 
as well.  
 
The linux board can be accessed through SSH by user sysop and default password 
sri32geobit.  After connecting, the root account is also available through the su 
command with default password GeobiT. It is advised that these passwords be 
changed if the device is to be connected to the open Internet. 
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Section  

System Interface 

 

 

 

The SRi32S interface consists of components such as LED indicators, press-buttons, 
LCD screen etc. as described below. 
 

 

 

3.1 LED Indicators 
 

The unit provides six led indicators. Three of them are placed on the right of the 
memory card socket and indicate the status of the timing unit. Starting from the right, 
the first LED illuminates WHITE color and indicates the presence of the internal clock 
signal. Normally, it blinks one per second. The LED in the middle illuminates GREEN 
color and indicates the presence of the GPS clock signal. The leftmost LED illuminates 
RED color and represents a warning or fault condition.  
 
There are also three LED indicators on the left of memory card socket, which indicate 
the status of the recorder. If one of these LED indicators is permanent on, a fault 
condition exists. Starting from the right, the rightmost LED illuminates BLUE color and 
indicates the status of the communication channel between recorder and timing unit. 
Normally, it is permanently off. The LED in the middle illuminates ORANGE color and 
indicates the status of the memory card. Normally, it is also permanently off. The 
leftmost LED illuminates WHITE color and represents a warning or fault condition if it 
is permanently on. Otherwise, it blinks every time the internal memory is flushed to 
the data buffer memory card.  
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BOOTLOADER BUTTON CONTROL BUTTON 
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MEMORY CARD 
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3.2  Bootloader Button 
 

This button is used to put the datalogger into bootloader mode. To activate this 
mode, the button must be pressed during power on. Then, both recorder and timing 
unit are entered into bootloader mode. The recorder unit can be programmed 
through the USB port and the timing unit can be programmed from the serial port. 
 

 

3.3  CONTROL Button 
 

During normal acquisition mode, this button controls the information displayed on 
the LCD screen. During the startup of the system, it is functioning like ENTER button. 
It is also used to start/stop LCD cycling messages. 
 

 

3.4  LCD Screen 
 

The LCD screen displays consecutively messages in a circular manner, meaning that a 
message appears automatically for a few seconds before it is replaced by the next 
one. The alternation can be stopped if the CTRL button is instantaneously pressed.  
 
 

3.5 Memory Card Socket 
 

The memory card socket has been provided to accept a microSD card. Special care 
must be taken while inserting or removing the memory card. Although the memory 
card socket provides side fuse to avoid wrong orientation of the card, if the user 
applies more force, while trying to insert it with wrong orientation, the fuse will 
break. As a result, the card will be inserted with wrong orientation, causing 
permanent damage to the recorder. In case that the user wants to swap the card, he 
has to press slightly the card inwards the socket. The card will be released and it can 
be removed. Then he should insert a new card into the socket with the label facing 
down (assuming horizontal and normal position of the instrument) and slide the card 
into the slot until a click is felt or heard. 
 
 

 

3.6 Connectors 
 

The design of SRi32L focused on easy installation. In addition to the bootloader USB 
connector on the front of the unit, there are four connectors on the rear side of the 
unit that allow easy, hermetically sealed and watertight connection of the cables. 
These connectors provide connection to the seismometer, GPS antenna, network and 
power supply unit respectively.  
 
See Appendix A for the layout of the side panel. See Appendix B for pin numbering of 
connectors.
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Section  

Web Interface 

 

Although the user can modify manually (i.e. through command-line SSH) the SRi32S 
device parameters located into the various configuration files, the instrument 
provides also a web interface to assist the user in setting up a consistent 
configuration environment and prevent malfunctioning due to wrong settings. 
 

 

 

4.1 Configuration 
 

The SRi32S operates as a single seismic station that can transmit data over a private 
or public network. The data communication protocol is based on SeedLink. The 
configuration process involves selecting appropriate values for parameters that 
define the operation of the network, the SeedLink server and the digitizer. 
 
 
 

4.2 Options 
 
The station’s web interface may be reached by default at the following address: 

 
https://192.168.1.3:9091 

 
The non-secure version of http is disabled by default but can be subsequently enabled 
through the relevant configuration field – although this is not recommended without 
a strong reason. At the beginning, all browsers will complain about unsecure and 
untrusted connection, but it is safe to proceed, even if the address bar remains at red 
– section 4.2.3 describes the right way to correctly configure the needed certificates 
and overcome this “red” condition. Typing both username and password is required 
to modify the system settings. The default values are:  

4 
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Username= “admin”, password= “geobit”. 

 
Once the credentials have been correctly provided, the top-level configuration page 
will appear. This is the device configuration home page and it is directly accessible 
from any other child page by clicking over the large red device header (i.e. the “SRi32s 
Digitizer” in the following figure).  
 

 
 

In most of the settings the web interface will not allow changes while the Seedlink 
data server is active, however it is strongly advised to stop the data server (from Data 
Acquisition page) before changing anything, as well as to reboot the machine (from 
System & Network page) after the last change is completed. 
 
By default, all parameter changes are applied only after pressing the relevant SUBMIT 
button and activated after reboot, unless otherwise noticed.    
 

4.2.1 System & Network 
 
The System & Network page consists of three panels that can be expanded or 
collapsed by clicking over the blue ± symbol at the left of the panel’s header.   
 
The System panel allows to Reboot or Shutdown the device, as well as to set the basic 
operating mode after reboot, which is one or a combination of three distinct 
functionality blocks, that is: 
 
Basic Stream: Activates the standard continuous Seedlink data stream 

(Seedlink server) accessible from port 18000 (unsecure) or 
18001 (secure over SSL-tunnel) 

  
Triggered Stream: Activates the triggered Seedlink data stream, where data 

flow only after a triggering signal has been received. The 
triggering signal may come from a network source (e.g. a 
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centralized decision server) or may be produced locally by 
the relative trigger detection functionality. The triggered 
stream is available at port 19000 (unsecure) or 19001 
(secure over SLL-tunnel)  

  
Trigger Detection: Activates the trigger detection mechanisms producing the 

triggering signal that will be either used locally to directly 
trigger the above-mentioned Triggered Stream functionality, 
or sent to a remote server for centralized triggering 
decisions.   

   
The parameters of each functionality block can be changed through the Data 
Acquisition page. 
 

 
 
From the System panel the user may also configure the persistence of system logs, 
that is whether the linux system logs are preserved between device reboots or not. In 
the former case, the SD card is used to store the system logs, thus allowing also for 
larger storage space compared to the RAM-based storage of non-persistent logs. In 
both cases, the logs are cyclically overwritten. It is advised to keep the non-persistent 
default setting in order to avoid unnecessary SD card wear.   
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The Persistent Logs change is applied immediately after pressing SUBMIT, however it 
is recommended to also reboot the machine after it.  
 
The Network configuration panel appears in the following figure and the parameters 
are rather straightforward, requiring a basic knowledge of a typical IP interface 
configuration.  The NTP Server(s) field may receive multiple servers separated by a 
single whitespace character, while the HTTPS Only checkbox refers to the 
(de)activation of the clear HTTP access of the web configuration interface at hand. 
When not installing at secure and private links, it is strongly recommended to keep 
the default setting of the latter (i.e. “HTTPS Only” checked).  
 

WARNING:   In the case of wrong Network parameter settings, the  
  system may become unreachable.  
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The functionality of the PTP checkbox depends on the NTP choice: if both are 
selected, the device becomes a PTP master, distributing the NTP received time to PTP 
slaves in the network, otherwise, if only PTP is selected, the device becomes a PTP 
slave. 
 
Finally, the Firmware Update panel allows for the remote update of the digitizer’s 
firmware.  
 

4.2.2 Data Acquisition 
 
The Data Acquisition page consists of four panels. The Digitizer & SeedLink Stream 
Server panel is the main data acquisition functionality configuration panel. As already 
mentioned, the parameters will be set once the “SUBMIT” button is pressed and the 
web page has been refreshed showing the new value of the parameters.  
 
All related parameters appear in the following two pages. 
 
For further explanation of the digitizer-related parameters, the user may refer to section 
2.3.1 of this manual.  
 
Note: Any digitizer parameters change will cause a reset to the digitizer. The 

digitizer will be restarted automatically and operate according to the new 
acquisition parameters. 
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Name Description 

Sampling rate 100 – 1000sps 

Sampling rate Sampling rate of the digitizer.  

Filter Response Selects the filter phase (MINIMUM or LINEAR). 

Gain The input gain of the digitizer. This option has no result when 
force-balance electronics have been connected to the digitizer. 

Enable GPS Controls GPS operation.  

GPS cycle GPS cycle in minutes. Default is 60 minutes 

Active channels 3 or 6 channels 

Digitizer Buffer 
Controls whether the digitizer will use the SD card (SD_CARD) 
or its internal memory (INTERNAL) as data buffer, or no buffer 
at all (MIN_LATENCY) 

Samples Block 
Controls the basic transfer block size (in number of samples) in 
case of a MIN_LATENCY buffer choice. Not all combinations 
of block size and sampling rate values are allowed. For 
example, minimum block size for 1000sps is 20 and for 500sps 
is 10. 

Network Description A short description of the network where the station will be 
used. 

Network ID Seismic Network identifier (only two characters allowed) 

Station Name SeedLink station name (only five characters allowed) 

Station Description A short description of the seismic station  

Channels Prefix Seismic Channel identifier (only two characters allowed) 

Archive Controls whether acquired data will be archived to the SD or 
not 

Archive Keep In case of active archiving, it controls the number of days the 
stored data will be kept in the SD  
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The Triggered SeedLink Chain panel controls the operation of the secondary Seedlink 
stream server that outputs data only after a triggering signal has been produced or 
received. 
 

 
All related parameters appear in the following table: 

 

Name Description 

Pre Trigger The time (in minutes) of the signal output immediately 
preceding the triggering time.   

Post Trigger The time (in minutes) of the signal output immediately 
following the triggering time.   

Local Trigger The local trigger detection mechanism controls the triggered 
stream output.  
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Subscribe Network Trigger A centralized decision server controls the triggered stream 
output  

Trigger Server The IP address if the trigger decision server 

Archive Controls whether triggered data will be archived to the SD or 
not 

Archive Keep In case of active archiving, it controls the number of days the 
stored triggered data will be kept in the SD  
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The Trigger Detection panel controls the parameters of the signal-processing block 
that detects a triggering condition, based on Earthworm’s implementation of the Carl 
Johnson's STA/LTA algorithm2. All related parameters appear in the following table: 

 

Name Description 

LTA Time The Long Term Average (LTA) parameter (in sec)  

STA Time The Short Term Average (STA) parameter (in sec)  

Decimation Factor The decimation factor used in averages 

Ratio The Carl Johnson’s algorithm Ratio parameter 

Quiet The Carl Johnson’s algorithm Quiet parameter 

Trigger History The history length (in number of triggers) used to filter out 
duplicate triggers 

Time Tolerance The time tolerance (in sec) used to filter out duplicate triggers3 

Publish Network Trigger Enables the transmission (publication) of the trigger detection 
signal to a centralized trigger decision server 

Trigger Server The IP address if the trigger decision server 

 
Finally, the Seismometer panel is provided in case that a broad-band sensor is 
connected. 

 
 
 

                                                 
2 http://www.earthwormcentral.org/documentation/ovr/carltrig_ovr.html 
3 http://www.earthwormcentral.org/documentation/ovr/statrigfilter.designspecs.txt 

http://www.earthwormcentral.org/documentation/ovr/carltrig_ovr.html
http://www.earthwormcentral.org/documentation/ovr/statrigfilter.designspecs.txt


Web Interface 

SRi32S User Manual  4-11 

4.2.3 Credentials 
 
The Credentials page consists of two panels. The Administrator Credentials panel 
changes the user account’s password for the web interface (the admin user).  Notice 
that this is a third, non-linux system account, separate from the sysop and root 
accounts that need command-line access (i.e. through SSH) to change their 
passwords. 

 
 
The X.509 Certificate panel provides an interface for device-level certificate creation, 
as well as access to the default root certificate of the Geobit SRi32 product line, as a 
simple and fast way to overcome the various browsers’ complains and regain a fully 
trusted, “green” address field. This certificate chain may be used as is, or it may be 
completely replaced by any other enterprise certificate scheme.  
 
As a first step, the user has to click over the “Chain” link inside the panel, in order to 
download the root certificate and install it locally in the root certificate storage of the 
operating system or browser. Be aware that for some operating systems this storage 
is not the default storage proposed by the OS (as it happens with the MS Windows 
OSs) and the user must explicitly select it in order for the process to work. After 
installing it once, it will work for all other Geobit’s SRi32 devices. However, an 
additional step is needed for each SRi32 device after changing its IP address and/or 
the DNS name through which it is accessed. A new device certificate has to be 
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regenerated by clicking to the REGENERATE button, using the panel’s parameters 
according to the following table: 

 

Name Description 

CN DNS Additional DNS hostname through which the node is accessed. 
By default, the hostname configured through the System & 
Network page is always added to the certificate.   

 CN Lock IP Enables the inclusion of the node’s IP address in the 
certificate. Must be checked if the node is accessed through an 
IP address and not through a DNS hostname. 

CN Alternative IP By default, if the CN Lock IP field is checked, the local IP 
address is always encoded to the certificate, so this field may 
be left blank. However, if the web interface is accessed using 
a different IP address (e.g. the node is behind a NAT router), 
then this field must contain the NAT router’s IP address.   

 
It must be noted that before a new certificate is regenerated, a valid IP address and a 
hostname must be active; therefore, this cannot be done at the same time with 
IP/hostname change and a separate reboot might be needed. 
         

4.2.4 Stream & Trigger Archives 
 

 The Stream Archive and the Trigger Archive pages provide web access to the archived 
continuous or triggered data streams, respectively, organized under a “one file per 
day per seismic channel” directory structure. The lifetime of each file, i.e. the depth of 
the archive history, is controlled by the Archive Keep fields of the relative panels 
under the Data Acquisition page, as described in section 4.2.2. 
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Section  

Deployment 

 

 
The SRi32S is designed for easy installation in harsh environments. This section 
presents the features that must be considered by the user during the installation of 
the instrument.  
 

 

 

5.1 Making the external connections 
 

There are four different connectors on the rear panel of the instrument: a POWER 
connector, a GPS connector, a DATA connector and a SENSOR connector (see 
Appendix A). 
 

5.1.1  GPS Antenna 
 
Install the SRi32S unit at the recording site, preferably on a flat, solid surface. Connect 
the antenna cable to GPS connector before power up the equipment. Ensure that the 
screws on the GPS connector are fully tightened to ensure a watertight seal. Position 
the antenna at a place ensuring best satellite signal reception at the given recording 
site, preferably at/above the free surface outside the seismometer vault, as far as 
possible away from shielding bodies like massive walls, parapets etc. It is advisable to 
provide some protection from the sun in hot climates. A white fabric cover or shield is 
quite suitable and will not reduce satellite visibility. The same applies to the SRi32S 
unit itself. It is possible for the unit to reach this temperature in moderate climates if 
it is left in the sun. Try to avoid direct sunlight.  
 
The GPS antenna is a small magnetic surface mount active antenna. The standard 
cable length is 3 meters, but it can be extended to 30 meters. The device can work 
with any similar more than 26dB gain antenna. 
 
Note: It is very important to be noted here that the antenna works much better 

when it is mounted over a metal surface as the GPS lock time is much less. 
 

 

5
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5.1.2  SENSOR Cable 
 
The sensor should be connected to the SENSOR connector of the instrument. Before 
connecting the sensor, the user must ensure that the sensor has been installed 
properly, according to the specifications of the manufacturer. Wrong sensor 
installation will give useless data although the instrument operates correctly.  
 
 

5.1.3  POWER Cable 
 
The instrument requires a simple 9-16 VDC power source. Connect a nominal 12 Volts 
battery to the POWER connector using the power cable of the equipment. The red 
wire (“+”) of the cable must be connected to the positive pole of the power supply 
while the black wire (“-”) must be connected to the negative pole of the battery. 
Reserve connection may damage the instrument. The green wire (if supported) is 
connected to the instrument’s ground (GND). More information about earthing the 
SRi32S data-logger is provided in the technical library of GEObit web page. 
 
The user must ensure that the battery is in good condition in order to supply with 
current the instrument for a long time. A battery in bad condition will be exhausted 
very soon and the instrument may malfunction in an unpredictable way.  
 
 

5.1.4  ETHERNET Cable 
 
The ETHERNET connector provides connectivity of the device to network. This is the 
major feature of the SRi32S which allows the user to have the full control of the 
device remotely. Generally, the ETHERNET port of the device is connected to a data 
Modem. 
 

 

 

 

5.2 Running 
 

Once the user has applied an acceptable voltage to the instrument, it will 
automatically start its operation. At the beginning the self tests are executed and a 
welcome message is displayed. The user must pay close attention to the messages 
displayed on the LCD screen and the LED activity during the startup process. 
 

5.2.1  Power Supply 
 

The data-logger constantly monitors the power supply in order to inform the user 
about the voltage level. If the voltage level is less than 12 Volts but more than 11 
Volts, a “Low Battery” message will be displayed. 
 
If the voltage level becomes lower than an acceptable level (11 volts), the user will be 
instructed to replace the battery. The system will continue functioning but the 
lifetime of the battery (the point where the instrument will stop recording) is 
unpredictable. If the voltage level is more than 12 Volts, no message will be displayed. 
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5.2.2  Timing Unit 
 
In the beginning, the WHITE LED blinks rapidly for a few seconds. Then it remains off 
and the RED LED starts blinking rapidly. Once it stops, it remains on. The GREEN LED is 
always on. At this point, the timing unit waits a signal that the recorder is ready. Once 
it has been received, it will begin the synchronization process of the PLL with the GPS. 
The RED LED switches off. After a while, the GPS receiver powers up and the GREEN 
LED blinks once per second indicating that a PPS signal is provided by the timing unit 
but it has not been synchronized yet to UTC time reference. That can be confirmed by 
the time displayed on LCD with the index RTC. The LCD also displays GPS quality 
information (PDOP, TDOP) about the lock process of the GPS.  
 
Once a GPS lock is obtained, the GREEN LED is blinking in a complementary way with 
the WHITE LED (when the one is on, the other is off). This condition indicates GPS 
time and phase synchronization with the internal timing unit (DPLL). The GPS must 
remain locked and stable providing high quality time information (Tdop<2 & Pdop < 3) 
for approximately 20 sec. If this happens, the GREEN LED will be switched on and then 
off and the WHITE LED will blink once per second indicating that the system clock has 
been successfully synchronized to the GPS and UTC time reference. That can be 
confirmed by the time displayed on LCD with the index GPS. At the end, the GPS 
receiver is switched off. 
 
If the GPS will become unlocked during the timing unit synchronization or the time 
quality will be decreased from the pre-defined level, the sync process restarts. 
 
Note:  There is a special case where the RED LED does not remain off. If the GPS 

cycle entry is set to 0 minutes, the RED LED will blink in parallel with the 
WHITE LED indicating that the GPS is set constantly ON. 

 

 

5.2.3  Recorder 
 

During power up all three LEDs are going on. The recorder unit initially checks the 
communication channel with the timing unit. If a valid time frame will be received, 
the BLUE LED will be turned on. Actually, the recorder tests the channel several times 
during the self tests. That can be visible by the BLUE LED turning on when expects a 
time frame and the turning off when receives such a frame. In that way if a fault 
condition is met the BLUE LED remains on and the execution of the firmware is 
halted. 
 
Once a successful communication channel between the recorder and the timing unit 
has been established, the recorder will check the functionality of the SD memory 
card. If it is successful, the ORANGE LED will be turned off. Otherwise, the ORANGE 
LED remains on and the execution of the firmware is halted. Concurrently, the WHITE 
LED remains on, if the SD memory card contains entries that they are not valid data. 
That comprises with a non full formatted memory card usage. The execution of the 
firmware is not halted, but there may be data loss. 
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Finally, if all self tests have been successfully executed, the recorder will be inserted 
in normal operation mode. Every time that the recorder writes a data buffer to the 
memory card, the WHITE LED will blink in a rate depended of both sampling rate and 
number of channels. 
 
 

5.3 Connectivity 
 

When the unit starts operating in normal mode, the user must check the internet 
connectivity from a console. The OS of the Sri32S supports SSH connections. The user 
can be connected as root (initial Username: “root”, password: “geobit”) or sysop 
(initial Username: “sysop”, password: “geobit”) using any SSH terminal console (e.g. 
TeraTermPro).  
 

 
 
SFTP connection are also supported. The user can be connected as root (initial 
Username: “root”, password: “geobit”) or sysop (initial Username: “sysop”, 
password: “geobit”) using any SFTP terminal (e.g. WinSCp). 
 

 
 

Important:  It is highly recommended that the user be connected as “sysop” instead 
of “root”. 
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5.4 Testing 
 

If the internet connection of the device is ready, the user can verify the installation of 
the equipment by reviewing the data acquisition. This can be done using a real time 
data viewer such as Seisgram. The user must take care to the configuration of the 
program viewer according the instructions of the developer. For example, the 
following parameter must be set to Seisgram in order to retrieve data from the 
SRi32S: 
 
"C:\Program Files (x86)\SeisGram2K\SeisGram2K.exe" -seedlink 
"192.168.1.3:18000#HP_GBT1:???.D,#100" 
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5.5 Troubleshooting 
 
In this section are presented common error causes and user actions that must be 
taken. 
 

Error Cause Action 

Timing Unit 

The GREEN LED is permanent 
ON 

Bad GPS signal Check GPS installation 

Recorder 

The ORANGE LED is permanent 
ON 

 The memory card is not 
present.  

 The memory card has not been 
properly inserted. 

 The memory card is not usable. 

 Check memory card 

 Replace memory card 

 

The BLUE LED is permanent ON The communication channel 
between recorder and Timing Unit 
is broken. 

Reset the device and if the 
problem persists contact with 
technical team. 

The WHITE LED is ON before 
starts blinking 

The memory card is not formatted 
and contains invalid entries. 

Format the memory card 

LCD 

The message “LOW BATTERY” 
is displayed. 

The voltage level is less than 12 
Volts but more than 11 Volts. 

Replace the battery. 

The message “REPLACE 
BATTERY” is displayed. 

The voltage level of the battery is 
not acceptable. 

Replace the battery. 

The PDOP and TDOP quality 
parameters of the GPS lock 
never obtain a lock condition. 

Bad GPS signal Check GPS installation 
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Section  

Firmware Update 

 
All instruments are shipped with a bootloader feature. The bootloader allows to 
perform In-System Programming (ISP) from a host controller without removing any 
part from the system, without a pre-programmed application and without any 
external programming interface other than a serial port. 
 
The bootloader manages the communication protocol and performs read/write 
operations from/to the on-chip memories. Hardware I/O conditions used to request 
the start of the ISP. This section describes the bootloader functionalities and its 
usage.  
 
The SRi32S instrument is mainly consisted of two parts: the data acquisition system 
and the timing unit.  Therefore, there are two different bootloaders available, one for 
each part, as each one must be updated separately. 
 

 

 

6.1 ISP Activation 
 

The instrument provides two push buttons in the front panel (see figure on page 3-1). 
The button on the left side of the USB connector, above the LCD screen is the 
BOOTLOADER button while the other one at the right side of the USB connector is the 
CONTROL button. In order to activate the ISP, you must first turn the power off. Then, 
press the BOOTLOADER button and turn the power back on while maintaining the 
button pressed. Release the button when the power comes up. 
 

 

 

6.2 Acquisition System 
 

At first, the user must install the BatchISP software tool. BatchISP is a command line 
tool that allows to program the recorder unit of a SRi32 device. It comes with FLIP 3 
by atmel. See http://www.atmel.com/tools/FLIP.aspx for download information. 
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6.2.1  BatchISP 
 

To install BatchISP, first install FLIP 3 using its installer, then connect a device to the 
PC using the special USB cable provided and activate the ISP as described in Section 
6.1 (power on while BOOTLOADER button is pressed). This will open a new hardware 
installation window. Choose not to connect to Windows Update for this installation 
and click ‘Next’: 

 

 
 

On the next screen, select “Install from a list or specific location (Advanced)” and click 
‘Next’: 
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Then request to search in the usb folder of the FLIP installation directory as shown 
below and click ‘Next’: 

 

 
 

Windows will then process the installation of the driver corresponding to the ISP of 
the connected part. Once completed, click ‘Finish’: 
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6.2.2  SRi32Bootloader 
 

You are now ready to update the firmware of the acquisition system (recorder and 
digitizer).  
1. Connect the instrument to the PC using the special USB cable provided. 
2. Activate the ISP as described in Section 6.1. 
3. Run SRi32Bootloader application software. 

  

 
 
If the installation of the BatchISP was successful, the path of the device will be 
appeared on the screen. Normally, the target device will be identified automatically 
by the driver.  Use the browse button to locate the update file.  
 

 
 
You must first erase the device by pressing the ERASE button. A new window will 
appear showing the progress of the ERASE function. 
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If the erasing procedure is successful, you can program the device with a firmware by 
pressing the PROGRAM button. 

 

 
 

 
Note: It is very important to keep a backup copy of the update file for avoiding 

data corruption and loss during unexpected programming errors.  

 

 

 
 

6.3 Timing Unit 
 

In order to update the firmware on the SRi32 time unit, you will need to have the 
following components: a native RS232 or USB to RS232 cable, the provided firmware 
data file (updateXX.enc), and the update application software (update.exe). 
1.  Switch off the instrument. 
2.  Connect your computer to the communication port of the instrument using an 

RS232 cable. Use the DB9 connector marked as “B”. 
3.  Activate the ISP as described in Section 6.1. The time unit will enter at the 

bootloader mode and the LCD will show black rectangles (no messages). 
4.  Open a DOS command prompt window in the directory where both update.enc 

and update.exe files are located. 
5.  Submit the command “update update.enc –com1” where com1 is the number 

of your serial port. You can verify the port going to “desktop - my computer  - 
properties - hardware - device manager - com port devices”. If it has a different 
port number (eg. com2, com3 etc), you must enter the correct one. 
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If an error occurs, an error message appears on the screen and the procedure must 
start from the beginning. Otherwise, the prompt shows the update progress. Once 
the update has finished, the message “target updated successfully” is shown and the 
recorder automatically returns to the recording mode. 
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Appendix  

Connectors  

Power: Part No. MIL-C-26482 08-04P  
 

 
 

 

Pin PIN Signal  

A Power in (+12 Volt nominal) 

B Power in (+12 Volt nominal) 

C Power Return (GND) 

D Power Return (GND) 

 

GPS: Part No. SMA 
 

 
 

Pin PIN Signal  

+ IN  

- GND 

A 
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Communication: Part No. MIL-C-26482 12-10S  
 
 

 
 

 

Pin PIN Description 

A NETWORK_RXD+ 

B NETWORK_TXD- 

C NETWORK_TXD+ 

D BOOTLOADER_TX 

E BOOTLOADER_RX 

F RS232_TX 

G NC 

H NETWORK_RXD- 

J GND 

K RS232_RX 
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Wiring  
 
Although, the instrument is combined with a special purpose cable for data 

monitoring or firmware update the following table shows the connections that should 
be made by the user if he needs extra cables. 
 

COMMUNICATION 

(MIL-C-26482 12-10S) 

BOOTLOADER 

(DB-9 Female) 

ETHERNET 

(RJ45 Jack) 

Pin D (BOOTLOADER_TX) Pin 2 (RxD)  

Pin E (BOOTLOADER_RX) Pin 3 (TxD)  

Pin J (GND) Pin 5 (GND)  

Pin A (NETWORK_RXD+)  Pin 1 (RD+) 

Pin H (NETWORK_RXD-)  Pin 2 (RD-) 

Pin C (NETWORK_TXD+)  Pin 3 (TD+) 

Pin B (NETWORK_TXD-)  Pin 6 (TD-) 
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Sensor: Part No. MIL-C-26482 14-19S 

 

 
 

 

Pin PIN Description 

A Channel 1 signal IN(+) (vertical component) 

B Channel 1 signal IN(-) (vertical component) 

C Channel 2 signal IN(+) (N\S) component) 

D Channel 2 signal IN(-) (N\S) component) 

E Channel 3 signal IN(+) (E\W) component) 

F Channel 3 signal IN(-) (E\W) component) 

G TEST SIGNAL 

H Low resolution channel 1 

J Low resolution channel 2 

K Low resolution channel 3 

L Low resolution channel 4 

M Digital Ground [GND] 

N POWER +12Volts (Direct from input) 

P(*) POWER -12Volts (Direct from input) 

R Analog Ground [AGND] 

S Control output 1 

T Control output 2 

U Control output 3 

V Control output 4 

 

 

(*) The P pin is connected to the AGND at older unit versions.
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Appendix  

Configuration File  

 

 
Station ID =ID1; 
Sampling Rate =100; [samples/sec] 
FIR Phase Response =LINEAR; 
Channels =3; 
Gain =1; 
GPS cycle =60; [min] 
Data Baud Rate = 230400; [bits/sec] 
Turbo Mode =DISABLED ; 
FIFO Memory =INTERNAL; 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

B

A 
 



 

SRi32S User Manual  C-1 
 

 

 

Appendix  

SOH Message  

 

(Updated according to 4.2.0.0 or later firmware version) 

 
 
The SRi32S device provides the State Of Health (SOH) sentence under request. The 
transmission is taking place over UDP protocol. The SOH request keyword is the 
“GEOBIT_SOH” string and must be transmitted over UDP to the instrument’s IP 
address on communication port 50000.  
 
The instrument upon receiving the SOH request string, sends a SOH message as a 
reply. The message starts with an identifier being followed by the system parameters, 
all commas separated. The message is consisted by 31 fields: 

 
<SOH>,<STAID>,<LAT_DEG>,<LAT_MIN>,<LONG_DEG>,<LONG_MIN>,<SPS>,<GPSCYCLE

>,<RTC/GPS>,<DRIFT>,<PDOP>,<TDOP>,<VBAT>,<DAC>,<ERR1>,<!DAC>,<ERR2>,<PP

S0>,<INIT>,<ERR3>,<SYNC>,<WTDGR>,<WTDGS>,<R1>,<R2>,<R3>,<A1>,<A2>,<A3>,

<A4>,<V> 

 

1. SOH: Identifier 

2. STAID: Station ID (station name) 

3. LAT_DEG: Latitude in degrees  

4. LAT_MIN: Minutes of Latitude being followed by the direction (N or S) 

5. LONG_DEG: Longitude in degrees 

6. LONG_MIN: Minutes of Longitude being  followed by the direction (E or W) 

7. SPS: Sampling Rate of the digitizer 

8. GPSCYCLE: GPS on/off period 

9. RTC/GPS: GPS or RTC time source 

10. DRIFT: DPLL drift over GPS cycle  

11. PDOP: GPS PDOP (position accuracy) 

12. TDOP: GPS TDOP (time accuracy) 

13. VBAT: Battery Voltage in milivolts 

14. DAC: DPLL DAC value 

15. ERR1: DPLL phase correction procedure has been restarted 

16. !DAC: No DPLL DAC update due to GPS synchronization delay (GPS failed to lock 

for 15 minutes) 

17. ERR2: Error on NMEA sentence has been detected 

18. PPS0: GPS PPS pulse is ON 

C 
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19. INIT: DPLL initialization 

20. ERR3: No DPLL synchronization when GPS is continuously ON 

21. SYNC: DPLL is synchronized 

22. WTDGR: GPS watchdog has been enabled (if GPS has not locked in the last 

three hours)  

23. WTDGS: System watchdog has been enabled  

24. R1: RTC is not synchronized  

25. R2: Filter phase (LINEAR or MINIMUM)  

26. R3: Gain SET 

27. A1: Analog_1 voltage (counts, range 0-1024,-10Vdc/+10Vdc) 

28. A2: Analog_2 voltage (counts, range 0-1024,-10Vdc/+10Vdc) 

29. A3: Analog_3 voltage (counts, range 0-1024,-10Vdc/+10Vdc) 

30. A4: Analog_4 voltage (counts, range 0-1024,-10Vdc/+10Vdc) 

31. V: Firmware Version 
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Acknowledgements  

The programs included with the Debian GNU/Linux system are free software; the exact distribution 

terms for each program are described in the individual files in /usr/share/doc/*/copyright. 

This product includes software developed by the GEOFON devel group (GFZ) 

This product includes software developed by the Earthworm Software Users Group 
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Appendix  

Quick Setup  

A. Acquisition parameters configuration 
 

1. Connect GPS antenna, Sensor, Ethernet cable and last apply Power. 
2. Allow instrument to get synchronized with GPS time (see 2.2) 
3. Connect to the data-logger web interface at (or to the provided one): 

 
https://192.168.1.3:9091 

Username= “admin”, password= “geobit”. 
 

 
 

4. Go to Data Acquisition section and if you want to make any changes, first STOP the seedlink 
server 

 

E 
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5. Make changes and press SUBMIT. The digitizer will reboot but not the linux system. 
6. Go again to Data Acquisition section and start manually the seedlink server. It does not 

automatically start after manual stop. 
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B. Network Settings Configuration 
 

1. If you want to change network parameters, at first stop the seedlink server and then go to 
System & Network section.  
 
 

 
 

2. Apply changes, press SUBMIT and then REBOOT the linux for enable the new network 
parameters. Note that after reboot, the seedlink server will automatically start. LCD will show 
the new parameters as being set. 
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C. Trigger Parameters Configuration (if trigger detection is required) 
 
1. Stop the seedlink server and go to Data Acquisition / trigger detection section 
2. Set triggering parameters and press SUBMIT 

 

 
 

3. Go to Data Acquisition / trigger seedlink chain, set parameters and press submit. 
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4. Start seedlink server manually. 

 
 


