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�1.  GENERAL DESCRIPTION

     



The PS2400-270-3AAC is a variable sample rate three component 24 bit digitizer using unique Delta-Sigma converter technology developed by Earth Data Ltd. It is intended to be used with seismic sensors, normally at remote outstation sites. A regulated 12 volt 100mA supply is provided by the digitizer, which can be used for powering the sensors. Three extra low-resolution inputs are provided for monitoring slowly changing parameters.  



The digitizer transmits the converted data using a standard RS232 interface. For longer links the same data is available on RS485. The RS232 is bi-directional allowing the unit to be configured to the users requirements. This same interface can be used for storing the settings in a non-volatile area of memory within the digitizer and downloading later issues of the operating firmware within the digitizer.



The unit is powered from a d.c. source of 9 to 18 volts. The unit is protected against reverse polarity connection and transient over-voltage. Continuous over-voltage will cause the internal fuse to blow without any further damage. Power consumption is below 1.5 watts.



The digitizer operates with a GARMIN GPS35, which provides synchronisation to UTC time. The receiver is powered from the digitizer so the unit operates simply by plugging it in to the digitizer. A five metre cable is fitted to the GPS35. Variable extension cables for the GPS are available up to 20 metres providing a maximum of 25 metres.

   

The digitizer is housed in a weather-sealed box with a single 25-way D-type connector for the three high-resolution channels and the additional three low-resolution channels, a 9-way D-type for power and RS232/485 and a Fischer 7 way on the rear panel for connection to the GPS receiver. 



The unit converts analogue signals with a dynamic range of up to 150 dB at various sample rates between 25 and 1000 samples/sec. The lower sample rates produce higher dynamic range since the bandwidth is restricted. All channels must have the same sample rate. The number of bits representing each sample transmitted over RS232/485 can be set to 16, 24 or 32 bits.  32 bits can be used to take advantage of the high dynamic range at low sample rates. At higher sample rates the noise floor is such that 24 bits is sufficient. 16 bits can be used where storage capacity is an issue. 

At 24 bits the minimum resolvable change is normally 1(V / bit but can be increased to 100nV/bit by increasing the gain of the input stage by 20 dB. This can be done using RS232 commands and each channel can be controlled separately. The maximum input signal is (8 volts on normal gain setting.

�

The data is transmitted in one second packets once a second. The packet is made up of signal data preceded by a header containing information about the digitizer operating mode and various other status information. A checksum block is included at the end of the signal data. 

The GPS message from the GPS is included in this header when lock has been achieved for the first time.



When GPS lock is achieved for the first time the packets are locked to the GPS one pulse per second. A time sheer will result possibly producing several incorrect packets. Subsequent loss of the GPS signal will not produce any further sheers, since the timing now free-wheels until the next GPS one second pulse. The error between the current GPS one second pulse (if present) and the internal time is reported in each packet. 

Additionally, the signal data within the packet is locked to the GPS such that the first set of three samples (one for each channel), represents the analogue signal levels present on the inputs at the beginning of the previous second. Even thought the transmitted packet is one second behind, the accompanying  GPS message describes the current data, since the GPS message is also delayed by one second within the digitizer.



The signal input connections to the three main channels are differential, each input presenting an input impedance of 1Mohm to ground. When operating with a passive sensor with floating sense coils, the signals will be truly differential and will see an input resistance of 2Mohm.  If the output from the sensor is single ended, then the signal can be applied to either input and the sensor ground connected to the other input. Input resistance is now 1Mohm.



The three additional low-resolution analogue inputs are sampled at 1 sample per second irrespective of the selected sample rates for the main channels. The converted values appears once a second in the packet header.



The digitizer is supplied with a Windows utility MODMON32 for verifying correct operation of the digitizer. This provides a near real-time display of the time series for each channel, an FFT for each channel and GPS status. Header information is also displayed in an easily read manner. MODMON32 can be used for setting the required operating parameters and saving the settings to the non-volatile part of the digitizer memory.

MODMON32 also provides the means of updating the digitizer firmware when new issues become available.  



   �

2.  PREPARING THE UNIT FOR DEPLOYMENT





2.1	Testing the Unit



		Identify the pin numbering of the connectors by referring to Appendix 2.



		A functional check of the digitizer can be quickly carried out by connecting the RS232 Rx and Tx lines to a PC serial port and loading the MODMON32 utility normally supplied with the unit. (Refer to appendix 1 for connection detail.)  

		A nominal 12 volt supply should be connected to the unit. Power consumption should be under 1.5Watt.



		Run MODMON32 and observe flashing green light in top left corner of the screen. There will be a 10 or 20 second delay after switching on the digitizer while it runs through its boot sequence. This light indicates that valid one-second packets are being received from the digitizer. When the light starts to flash the main screen will start writing the time series data for each of the three channels. 



		If required a signal source can be connected and viewed in near real-time on the MODMON32 main screen which is designed to mimic an oscilloscope.  Use the red + and  - buttons to increase or decrease the sensitivity of the display and the “DISPLAY SECONDS” box to alter the timebase. Alternatively use the U and D keys on the keyboard to change the sensitivity and Z and X to change the timebase. Use the “remove DC” to a.c. couple the display. An overlay button allows the display to act like a storage scope. When using high sensitivity it can be useful to stop and start the display using the buttons on the toolbar since this initialises the a.c coupling.

		Selecting  HEADER will allow the current operating parameters to be inspected.

		The header includes the firmware issue and unit serial number.



		If a GPS is to be used with the digitizer, remove the power to the digitizer, plug in the GPS unit and re-apply power. Power consumption will now rise to2.5 watts. Position the GPS such that it has a reasonable view of the sky and confirm correct GPS operation using the GPS button on the MODMON32 utility. As soon as GPS lock is achieved, the messages will be written to this page. If it subsequently looses lock then the messages will still be written. Getting initial lock may take several minutes, even hours if the unit has been moved by 10’s of kilometres or has not been used for several weeks. Subsequent locks should only take a few minutes. 



		It is strongly recommended that the digitizer be checked in this way on receipt of the unit. 





2.2	Setting the input configuration

 

		The digitizer is despatched ready for operation.  All units will be configured as 3 channels of 100 samples per second and 0dB gain for each channel. The word size is set to 32 bits.  Data will be transmitted at 19200baud.



		Unless the user has written his own control software, the unit can be configured using the CONTROL button on MODMON32. 

		Always remember that the CONTROL page only shows the settings that will be sent to the digitizer. It does not show the current operating parameters of the digitizer. For this it is necessary to press the HEADER button. Any changes made using the CONTROL page should be checked by looking at the header sent back from the digitizer. 

		Do not change more than one item at a time. When a parameter change is sent the flashing green light stops for a while until the new parameter has been accepted. It is best to wait for the flashing light to re-appear before changing other parameters. 

		Some parameters changes could require a higher baud rate than is currently set, so it is a good idea to start with the baud rate change. If it is of no consequence change the baud rate to the maximum of 115 kbaud first 

		Even at 115kbaud, the digitizer cannot support 32 bits with 3 channels of 1000samples per second. Either reduce the number of channels to two or set 24 bits at this sample rate.



		Switching to the HEADER will confirm that the selection has been accepted.

		When the selection is as required the parameters can be saved to the digitizer with the WRITE button on the CONTROL page.

		The original factory default settings can be re-instated by pressing the DEFAULT button. 



If for some reason the DEFAULT parameters are required and access to MODMON32 is not available, or the baud rate has been set such that connection is not possible, then the digitizer can be started with the /DEFAULT pin on the sensor connector held at 0 volts.(Logic lo). The default parameters will be used. However the default parameters will not be written to the digitizer, so MODMON will still be needed to make permanent changes    

�3. INSTALLATION AND OPERATING INSTRUCTIONS



		The digitizer is a sealed unit but it is recommended that it be protected from the weather.  This will keep the unit clean and pleasant to handle and guard against the ingress of dirt and water whenever the connectors are removed.



		The maximum operating temperature of the unit is +50 (C.  It is possible for the unit to reach this temperature in moderate climates if it is left in the sun.

		





3.1	Making the  External Connections    



There are two connectors on the digitizer front panel. A “LINE” connector and a “SENSOR” connector, If the unit is intended to be used with a separate GPS the connector for the GPS is on the rear panel.   



		A nominal 12 volt supply (9 to 18 volts) should be connected to the “Line+” and “Line-” pins on the LINE connector. This should ideally be current limited to no more than 500 mA to avoid problems arising from accidental shorts on the power supply lines. If this same supply is to be used for powering the sensors pay careful attention to ground loops. There should be no direct ground connection between the sensors and the SENSOR connector in this situation because the ground reference is already established. Connect  “signal-” to the sensor ground and “signal+” to the sensor output if the sensor does not have differential outputs.



		Reverse supply connection will result in non�operation, but will not damage the unit.



		The LINE connector also provides output data in both RS232 and RS485. The connection should be made to the device receiving the digitizer data.  If RS232 is used then cable length can be up to 50ft for baud rates up to 19200, reducing to 10ft at 115,200.  If RS485 is used then data from the digitizer can be sent up to 4000ft at any baud rate if the line is properly terminated with a 50-ohm resistor at the receiving end.  It is important to bear in mind that using RS485 with 50-ohm termination at the receiving end will increase digitizer current consumption by 40mA.  Using a 1Kohm termination should allow 100ft cable lengths with minimal power consumption increase.



		If the low-resolution inputs are to be used great care must be taken to avoid ground loops. This is especially true because these are not balanced inputs and a ground connection will be necessary between the digitizer and the signal source. Any connection, which causes ground current through the SENSOR connector, could potentially cause interference on the main channels. A 47R resistor in the ground wire will drastically reduce any interference and cause only a small degradation in the accuracy of the low-resolution channels. The sensitivity of the low-resolution channels is +/-5volts and has a resolution of 12 bits.



		The sensors should be connected to the digitizer using multi-way screened cable, ideally with individual twisted pairs. It is not normally necessary to have individually screened pairs of conductors for each channel unless the cable is in excess of 10 metres or the higher sample rates are being used.

		The screen should be connected at one end only, preferably at the sensor end to avoid any ground current along the screen.  A ground connection between the sensors and the digitizer is only required when no other ground connection between them exists.  This will be the case if the sensors are passive, are active but powered from a totally separate supply e.g. solar panel and battery, or are inherently isolated from their power source by virtue of their construction.  Any required ground connection between the sensor and the digitizer should be made using a conductor within the cable and not by using the screen.

		Signal connection should be differential wherever possible.  Even when the sensor output is unbalanced both “signal+” and “signal-” should be taken to the sensor and connected “signal-” to sensor gnd and “signal+” to sensor output at the sensor end.



If a unit was ordered with a GPS unit then this should be sited for maximum view of the sky and plugged into the GPS socket at the rear of the digitizer. The GPS unit supplied is a Garmin GPS35-HVS terminated with the appropriate plug. This has a lead length of 5 metres. If this is insufficient then an extension cable is available. 

�Appendix 1:   RS232 (RS485) CONTROL AND DATA FORMATS



Description



Both RS232 and RS485 data outputs are available at the same time. Data is transmitted in one-second packets. Control is only via RS232.



This section details operation via RS232 because this is easily implemented using a standard PC. 



Connecting the RS232 to a PC establishes a two-way communication between the digitizer and the PC. Control information can be received from the PC and data and status information transmitted from the digitizer.



Connection

A three-wire connection is required from the LINE connector to the RS232 connector on the PC.  The connections are as follows:



“LINE” pin�9 way D type�25 way D type��datatx(pin2) �pin 2�pin 3��datarx(pin3)�pin 3�pin 2��gnd(pin7)�pin 5�pin 7��

The simplest way to confirm correct connection is to install MODMON32. 

The time series should be displayed on the CHANNEL page 10 to 15 seconds after powering the digitizer. Confirm that changes can be made to the operating mode using the CONTROL and HEADER pages. As long as the WRITE button is not pressed turning of the power to the digitizer will clear any changes made. Next time it is powered the default parameters will be used.

 



�



Transmit packet format from the digitizer

The digitizer transmits a header and a block of data once every second irrespective of the selected configuration or baud rate. The format of the header is shown below and follows a convention common to headers produced by other Earth Data equipment in that the first two entries depict the header type and the remaining header length.



 

MOD Header



Byte�Type�Size In Bytes�Name�Function��0�char�4�MODtxt[4]�Identifier “MOD<0>“ ASCII��4�long�4�SizeofMOD�184 = size of MOD in bytes (excl. Identifier and size)��8�char�12�Device ID�ASCII��20�char�6�Version�ASCII��26�char�1�Space�ASCII space��27�char�4�serial No.�ASCII SN��30�char�1�Space�ASCII space��32�char�8�test pattern�binary (hex 22,22,00,55,55,00,ff,ff)��40�long�4�block count�binary 32 bit block count��44�int�2�Ncomps�binary number of components in data��46�int�2�sample rate�samples per block per component��48�int�2�Bytesper�bytes per sample to send��50�char�2�filter type�“LP” linear phase

“MP” minimal phase��52�int�2�deci12�decimation factor of filter 3��54�int�2�deci10�decimation factor of filter 4��56�int�2�Plldata�16 bit phase error in 1 second pll��58�char�2�Gain �"Hi" or "Lo" ASCII��60 �long�4�Cal gain C1�Component 1 gain value for Hi/Lo gain��64 �long�4�Cal gain C2�Component 2 gain value ��68 �long�4�Cal gain C3�Component 3 gain value ��72 �long�4�Offset C1�Component 1 offset value for Hi/lo gain ��76 �long�4�Offset C2�Component 2 offset value��80 �long�4�Offset C3�Component 3 offset value��84�int�2�ADC 0�Supply Voltage at Supply connector��86�int�2�ADC 1�Supply current��88�int�2�ADC 2�Temp. sensor voltage��90�int�2�ADC 3�Supply Voltage at Remote connector��92�int�2�ADC 4�User input��94�int�2�ADC 5�User input��96�int�2�ADC 6�User input��98�int�2�ADC 7�Not used��100�char�2�coupling�"DC" ASCII��102�long�4�reserved���106�long�4�reserved���110�long�4�reserved���114�int�2�reserved�bit flags of GPS status��116�long�4�GPS block�block count of last valid GPS��120�char�72�GPS message�Last valid GPS message��

Most of these are self explanatory. The following may require further clarification.



Offset 40  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. When making long files with only one MOD header every file it can be used to check that the right number of  packets are in each file. It is also useful when used in conjunction with Offset 116 for monitoring GPS lock. See below.



Offset 44 ncomps:  1, 2 or 3 components can be included in the data. The default is 3 components and can be changed by MODMON2 or other specifically written software. One component uses the vertical input. Two component uses vertical and north/south.     



Offset 46 sample rate:  Number of samples per second per component. The default is 75 samples/second. 



Offset 48 bytesper: The digitizer can be programmed to send 1, 2, 3, or 4 bytes per sample. The default is 3 corresponding to 24 bits. At the lowest sample rates the dynamic range is greater than 24 bits and 4 bytes per sample could be useful.

  

Offset 50 filter type: Linear phase or minimal phase filtering can be selected. All channels must have the same filter type. The default is linear phase.

  

Offset 52, 54 deci12, deci10: This indicates the decimation being performed by the two internal filters. They will change according to the selected sample rate and cannot be directly programmed. The sample rate is achieved by dividing 3000 by the product of deci12 and deci10 which assume integer values between 1 and 12 and 1 and 10 respectively. Only those divisions producing sensible sample rates are used. 



Offset 58 gain:  Two pre-amplifier gain settings are available. Low gain provides 1(V per bit (24 bit word size) and high gain provides 62.5nV per bit. The high gain is 16 times the low gain setting and is chosen to provide easy manipulation of the binary data value provided by the digitizer. The gain can be individually set for each channel and the default is low gain on all channels.



Offset 60 to 68 Cal gain: The digitizer gain can be calibrated against its own internal 5 volt reference. This is entirely separate from the reference used in the A to D circuitry. MODMON2 or specifically written software can invoke this gain (and offset) calibration at any time without the need for any additional external connections or the need to remove any input signals. If required the calibration values can be written permanently to the digitizer. These locations store the multiplier applied to each data sample to produce correct gain. Every time an auto-calibration is performed these values are updated.



Offset 72 to 80 Offset:  These locations store the offsets values which are added  to (or subtracted from) every data sample such that the digitizer introduces no d.c. offsets. Every time an auto-calibration is performed these values are updated. This will not, however, remove any d.c. offset from the signal itself. It is purely a calibration of the digitizer offsets.



Offset 84 to 99 ADC values: The digitizer produces 8 low resolution ADC values every second. Of these, three are available to the user, The usable range is –5volts to +5 volts. Other ADC values are internally monitored parameters as follows:



	ADC0		Supply voltage at input  Voltage = (ADC0*10.9/2700)+5

	ADC1		Supply current. Current(Amps) = ADC1*22/170

	ADC2		Internal temperature Temperature ( (Celsius) = ADC2/10-50

	ADC3		Supply voltage at remote input . Voltage = (ADC3*10.9/2700)+5

	ADC4		User Input:  Input voltage (volts) = ADC4/1000

	ADC5		User Input:  Input voltage (volts) = ADC5/1000

	ADC6		User Input:  Input voltage (volts) = ADC6/1000

	ADC7		not used



Offset 100 Coupling: Up to at least V2.00 (Shown in Offset 20) this is not implemented. Coupling is d.c.

    

Offset 102 to 113: Up to at least V2.00 these locations are empty. 



Offset 114 GPSflags: Up to at least V2.00 this location is not used.



Offset 116 GPSblock: This is the last value of block count (Offset 40) when the GPS (if fitted) 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 (or not fitted ) from power on this value will be zero. In general, this location can be used to determine how long ago the GPS lost lock.



Offset 120 GPS message: This message is the last valid message sent by the GPS unit (if fitted).

A typical message is as follows:



$GPRMC,020000,A,5055.8677,N,00130.0571,W,002.0,159.9,210998,004.4,W*73



The message can be broken down into sections as follows:



$GPRMC,		Type of message (Recommended Minimum specific NMEA)

020000,		Time hhmmss

A,			A=In lock: V=out of lock

5055.8677,N,		50( 55.8677’ North

00130.0571,W,	001(30.0571’ West

002.0,			Velocity over ground

159.9,			Heading

210998,		Date

004.4,			Magnetic variation

W			Direction of magnetic variation

 *73			Message checksum













Data segment format:

The data immediately follows the “MOD” header.



DATA Segment



Byte�Type�Size In Bytes�Name�Function��0�char�4�DATtxt[4]�Identifier “DAT<0>“ ASCII��4�long�4�sizeofDAT�size of DAT in bytes

(Excludes Identifier and size)��8�int�n�Sample1 (Vertical)���8+n�int�n�Sample1 (North/South)���8+2n�int�n�Sample1 (East/West)���8+3n�int�n�Sample2 (Vertical).���8+4n�int�n�Sample2 (North/South)���8+5n�int�n�Sample2 (East/West)���8+6n�int�n�etc���8+7n�int�n�etc���

n can be 1, 2, 3, or  4 depending on the number of bytes/sample selected. Default is 3 (24 bit).

Within a sample, least significant byte first, 2’s compliment arithmetic.



�

Checksum segment format:

The data immediately follows the “DAT” segment.



SUM Segment



Byte�Type�Size In Bytes�Name�Function��0�char�4�SUMtxt[4]�Identifier “SUM<0>“ ASCII��4�long�4�SizeofSUM�Size of this SUM section in bytes

(Excludes Identifier and size)��8�int�2�Reserved�Will always be zero��10�char�1�ChecksumLo�Low 8 bits of 16 bit checksum��11�char�1�ChecksumHi�High 8 bits of 16 bit checksum��

The two checksum bytes contain the sixteen bit arithmetic sum of  all bytes in the MOD and DAT sections and the first ten bytes of the SUM section. In effect the checksum covers all data for a one-second period.  If preferred the sum can be limited to eight bits and ChecksumHi can be discarded.

  �RS232 (RS485) Command Strings



All Commands begin with $ followed by at least 2 chars.

Some commands require further data bytes.



Command�Data

Bytes�Function�Data Format��$OK�0�Confirm Baud Rate Change���$BA�2�Set Baud Rate�03 = 9600

04 = 19200

05 = 38400

06 = 57600

07 = 115200��$CA�2�Set Cal Mode�00 = Off                  05 = Auto

01 = +5volt             06 = +.3125v

02 = 0 volt              07 = -.3125v

03 = -5volt              08 = .3125 sine

04 = +5 volt Sine    09 = .3125 dual sine��$FT�2�Set Filter Type�00 = Linear Phase��$LI�2�Line Output Settings�Not used��$LP�0�Set Low Power Mode�Not used��$SP�2�Set PSU’s�Not used��$SR�2�Set sample rate per block�Not used��$NB�2�Set No of bytes per sample�1 = 1 byte

2 = 2 bytes

3 = 3 bytes

4 = 4 bytes��$SC�2�Component Settings�bit 0 = Enable Vert Component

bit 1 = Enable N/S Component

bit 2 = Enable E/W Component

bit 3 = Set Vert gain high

bit 4 = Set N/S gain high

bit 5 = Set E/W gain high��$SF�2�Set Filter Ratio�first byte: 3 = filter no 3

                4 = filter no 4

second byte: decimation ratio

filter 3 = 1,2,3,4,6,or 12

filter 4 = 1,2,5,or 10��$RW�0�Write settings to ROM���$RD�0�Restore Default ROM ����Appendix 2  CONNECTOR PIN  NUMBERING









POWER and COMMS connector��Pin�9 way D-type��1�No connection��2�data tx (RS232)��3�data rx (RS232)��4� (12v power)��5� (0v power) (Gnd)��6�difdat+ (RS485) ��7�difdat- (RS485) ��8�No connection��9�No connection��









GPS connector��Pin�7 way Fischer��1�+VSG��2�GND��3�NMEA(RS232)��4�1 pps��5�n/c��6�n/c*��7�n/c��



* Pin 6 is connected within the GPS plug for GPS set-up at the factory.

�Appendix 2  CONNECTOR PIN NUMBERING_cont:









SENSOR connector��Pin�25 way D-type��1�Gnd (E/W)��2�signal -(E/W)��3�Gnd (AN0)��4�AN0 input��5�Gnd (N/S)��6�signal -(N/S)��7�Gnd (AN1)��8�AN1 input ��9�Gnd (V)��10�signal -((V) ��11�Gnd (AN2)��12�AN2 input��13�Sensor not present��14�signal +(E/W)��15�Gnd (E/W)��16���17�12 volt sensor power��18�signal +(N/S)��19�Gnd (N/S)��20���21�12 volt sensor power��22�signal +(V)��23�Gnd (V)��24�/Default��25�Reserved��

















�Appendix  3  SPECIFICATION





Input:

Number:			3

Type:				Differential 

Input impedance:		1Mohm  +/-5% to gnd  2Mohms differential

Input CMRR:			Better than 100dB

Input Sensitivity:		1(V per bit : 100nV per bit (RS232 switchable)

Common mode Range:	( 8 Volt

Gain accuracy:			( 0.1dB after auto cal

d.c. offset:			( 5μV low gain (after autocal)

				( 1μV high gain (after autocal)

offset voltage drift:		( 10μV/(C

crosstalk:			Better than -100 dB, any frequency within passband



A to D:

Number:			1, 2 or 3 (RS232 switchable)

Type:				Earth Data 7th order Sigma Delta

Sampling frequency:		192kHz

Filter type:			cascaded FIR

Output sampling ratio:		2.5:1 (All sampling frequencies)

Filter response:		Linear  phase.  

				(0.1 dB  d.c. to 0.4 sample rate  			

Alias protection:		Spurious in band signals better than -120dB's below full scale output as a result of any frequency above the passband and any amplitude up to full scale. 



Output sample rates:		25,50,75,100,125,150,200,250,300,375,500

				600,750,1000

rms to rms noise:		140 dB @ 100 samples/ second

				130 dB @ 1000 samples/second

Spurious Tones:		Nothing above -144 dB's (Input short circuit)



Intermodulation Products:	Less than -120 dB's for any two sine wave frequencies within the passband at half full scale amplitude.



Additional Input functions:

Sensor power:			12 volt ( 0.2 volt supply available for driving active sensors. 100mA capability  

�Appendix  3  SPECIFICATION_cont:





Additional A to D channels:

Number:			3 

Type:				12 bit Successive approximation.

Input Impedance:		10K

Input range: 			+/- 5volts

Sampling rate:			1 sample/second



Communication:

Output format:			RS232 bi-directional 

				RS485 half duplex

Input format:			RS232				

RS232 baud rates:		9600,19200,38400,57600,115200

RS485 baud rates:		As above



Additional Features:

Serial Number: 		All units transmit a unique serial number within the RS232 data.

System monitoring:		Supply current, supply volts and internal temperature reported in RS232 data.

GPS				Earth Data GPS unit synchronises digitizer to UTC

Auto Cal:			Gain and offset calibration with RS232(RS485) commands. 



Environmental:

Housing:			Extruded Aluminium

Protection:			IP67

Operating Temperature:	- 40 to + 50 (C 

Storage Temperature:  		- 40 to + 125 (C  

Relative Humidity: 		100 % 



Power Requirements:

Supply voltage:		9 to 18 volts d.c.

Supply Current:		150 mA at 10 volts. 

				

Physical:

Size:				175mm x 108mm x 45mm

Weight:			0.75 kg

 

�Appendix 4  UPGRADE PROCEDURE





From time to time a new firmware issue will be available. The issuing of new software will be communicated to customers by e-mail or on the company download site. http://www.earthdata.co.uk/down.html



To upload new firmware run MODMON  and click the ”Stop” button.

Click “Upload “ and the Upload box will be displayed.

Three separate lines are displayed each having a browse box at the right hand end.

Do not attempt to load a Boot code, but select the appropriate “BUFCON.HEX” and FILTER.HEX supplied for the new upload using the browse for “Main Code” and “Filter Code”.



Click “Upload” button at the bottom of the window and a box is displayed with the instruction “Power digitizer off and back on”.

Turn the digitizer off and on and be sure to click the “OK” button within 3 seconds of switching back on. 

If the serial number within the digitizer is blank then a box is displayed allowing it to be entered. A five digit serial number is required. This will not normally be necessary since it will have been entered during initial programming.



Wait for the progress bar to complete and the response ”Upload Successfully Completed” .



Close the Upload box and click the “Start” button. The digitizer will now transmit data using the new firmware.



Check that the new firmware has been loaded by checking the firmware version number on the ”Header” page of MODMON.

    





  �Appendix 5  WARRANTY AND RETURNS PROCEDURE



	All Earth Data products are warranted against defective materials and workmanship for a period of one year from the date of delivery to the original purchaser. Any product reported as being defective within the warranty period will be either repaired or replaced at the discretion of Earth Data Ltd. This warranty does not apply to products that have been damaged by improper use.



	In the event of an equipment failure, it is necessary to notify Earth Data Ltd immediately and obtain a Return Authorisation Number (RAN). Equipment returned without a RAN will not be repaired until notification is received from the purchaser and the RAN issued. The transportation costs for return are the responsibility of the customer. The date of issuing the RAN will be used for determining warranty status. Earth Data Ltd will pay transportation costs back to the customer



	If the equipment is outside the warranty period then the purchaser must supply a purchase order number before repairs can proceed.  Most Earth Data equipment carries a standard investigation fee, which will be communicated to the purchaser at the time of the return or on request.

�
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