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Moisture•PointTM
MP-917 Product Brief 19
The MP-917 in Multiplexed Datalogging Systems
G. D. Young
Notice:

Every effort has been made to ensure that the information provided in this product brief is correct, and will be useful for those incorporating ESI Environmental Sensors Inc Moisture•PointTM equipment into larger moisture logging systems. However, ESI will not be responsible for the consequences of errors or ommissions in the provided information, nor for ensuring the correct operation of systems based on this information. 

Overviewtc Overview
The MP-917 includes hardware and firmware features which enable its operation as a component of larger instrumentation systems. In particular, the MP-917 power may be switched on and off by external equipment, and the operating mode 6 may be selected.  When the MP-917 operates in mode 6, the normal, front-panel-controlled pacing of its operation is suspended. Instead, applying power causes the MP-917 to immediately take a set of measurements, send the measurement results to the serial output, and then halt in a reduced-power mode awaiting power-down.

Furthermore, a factory-configured MP-917-MPX provides for adding an external, passive, delay-compensation cable which allows using long cables between the MP-917 and the soil-moisture probe. The extended-length probe cable may be up to 100 metres long provided soil conditions are suitable and the cable is suitable.

These features of the MP-917 enable it to act as a sensor with RS232 serial data output in control and datalogging systems, to use long cables to connect to the Moisture•Point probes, and to be used in systems which include a probe multiplexing capability.

Basic System Configurationtc "Basic System Configuration"




Mode 6 Operation tc "Mode 6 Operation"
Operating the MP-917 instrument in mode 6 allows an external controller to initiate, monitor, and record soil moisture measurements. Probe measurements are started by turning the instrument on. A special pin on the POWER/COMM connector bypasses the front panel ON/OFF switch, allowing a switched external power supply to turn the instrument on and off. Measurement data from the MP-917 is transmitted serially via the POWER/COMM connector at RS-232 levels in ordinary text format.  Each probe scan is reported on a single line. This section describes the format of data from the MP-917, and how to externally control the power to the MP-917.

In mode 6, when the MP-917 is turned on it immediately transmits the instrument ID, the ID of the currently connected probe, and the number of segments in the probe (determined by the probe type).  Then a probe measurement is started, and serial output pauses during the measurement operation.  Once the measurement is completed, the moisture results for each segment (top segment (segment 1) first, to bottom segment last) are transmitted, and finally a carriage return line feed line terminator is transmitted.  At this point the instrument halts.  To start the next measurement, the instrument must be turned off and then on again.

To set up an MP-917 to run correctly in mode 6, the following parameters must be changed:

1. Set the message level to 3.

2. Set the correct baud rate for the datalogger serial input.

3. Set the operating mode to 6

1. Message Level tc "Setting Message Level" 
The instrument’s message level controls how much detail about the measurement process is displayed when the MP-917 sends data to the serial port.  When the instrument is running with the View•Point software, more information is required to plot the waveforms on the graphics screen, but this waveform information is not required when running in mode 6, and you should set the message level so that only the final results are displayed.  The correct message level for mode 6 operation is 3.  This level will restrict the output from the instrument to the instrument ID (12 hex digits), the probe ID (12 hex digits), the number of segments in the current probe type, followed by the readings for each segment. The readings may be either calculated moisture values or raw time-interval values, depending on the position of the TIME DELAY/MOISTURE front panel switch (but see note below).  Segment information is displayed from the top of the probe first (segment 1) to the bottom of the probe last.  All data is comma delimited.  An example of a typical probe scan for a five segment probe appears below:




The message level can be changed using the Modify Instrument Defaults menu with the View•Point program (refer to the software manual for instructions on changing the instrument defaults).  The message level parameter is on line 9 of the second page of instrument parameters.  Change this parameter to 3.  Alternatively, the message level can be changed using a terminal connected to the instrument via the  POWER/COMM cable.  Terminal settings are 9600 baud, no parity, 8 data bits and 1 stop bit.  Change the instrument to MODE 0 (refer to Operators Manual for instuctions).  Once in mode 0, there should be some response to key presses at the terminal.  Type the following command at the MPT> prompt to change the message level to 3.

MPT> MSGL 3

Value
Baud Rate

0
9600

1
4800

2
2400

3
1200

4
600

5
300

6
150

7
75

2. Baud rate setting for Mode 6 operation: tc "Setting Baud Rate"
You should ensure that the instrument will use the correct baud rate for your application.  The MP-917 instrument defaults to 9600 baud in all modes except for mode 6.  In mode 6 you can set the baud rate to the rates listed in the table.

The baud rate can be changed using the Modify Instrument Defaults option with the View•Point software (refer to the software manual for instructions on changing the instrument defaults).  The baud rate parameter is on line 8 of the third page of instrument parameters.  Change this parameter to the desired setting.  Alternatively, the baud rate can be changed using a terminal connected to the instrument via the  POWER/COMM connector (see section 1 above for instructions on connecting a terminal to the MP-917).  Use the BAUD command at the MPT> prompt to change to the desired baud rate.  The new baud rate becomes effective only after the instrument has been turned off and then back on.

For example, to operate at 1200 baud when the instrument is in MODE 6 issue the following command:

MPT> BAUD 3

3. Selecting Mode 6 tc "Selecting Mode 6"
Finally, change the operating mode of the instrument to 6 by issuing the following command:

MPT> MODE 6

Alternatively, the MP-917 mode may be selected using the front-panel switches: Switch the MP-917 power OFF. Hold down the MODE button and switch power ON. Operate the MODE button until 6 appears in the 2nd digit position in the display. Select that mode by pushing the MEASURE/DISPLAY button. The MP-917 will begin a measurement sequence on entry to mode 6, but you need not wait for it to complete before turning power OFF. (For earlier firmware, mode selection uses TIME DELAY/MOISTURE switch--see note at end of section 4 below)

Mode 6 operation is automatic.  Every time the instrument is powered on it takes one complete probe scan, transmits the results, and then stops.  The instrument must be powered off and then on again to take another measurement. When controlled from an external supply, the instrument ON/OFF front panel switch should be in the OFF position (down).

4. Time delay output in mode 6: tc "Time delay output in mode 6"
If it is desired to log time delay values measured by the MP-917 instead of the calculated moisture, then the TIME DELAY/MOISTURE front panel switch should be placed in the TIME DELAY position. The data format is shown in the following example. It is the same as in the moisture example above, except that the readings for each segment will be the measured propagation time intervals in nanoseconds for the segment.




Note:  Instruments with firmware version 1.26 or earlier (purchased before June 1995, s/n 50102-015 or earlier, without subsequent upgrade) must have the TIME DELAY/MOISTURE toggle switch in the MOISTURE position (down).  If this toggle switch is in the up position (to allow mode selection) the MP-917 will enter Mode Select State on power up and the MEASURE/DISPLAY button must be pressed before the instrument will initiate a probe scan, defeating the mode 6 operation. Therefore, time delay logging is unavailable in the earlier firmware versions.

5. Powering the MP-917 Under External Control:tc "Powering the MP-917 under external control"
To turn the instrument on under computer control, power must be supplied to the POWER/COMM connector.  The applied power must be in the range 10-14VDC, 3 to 2A peak load, approximately 0.5A average during measurement.  Connect the positive power lead to pin B of the POWER/COMM connector.  Connect the negative (ground) power lead to pin J:




WARNING: The power supply used must be a regulated, low impedance source.  DO NOT USE SUPPLIES WITH CURRENT LIMITING ENABLED.  Exceeding 17VDC will damage the MP-917 power supply board.
Switch the instrument off and make sure that the TIME DELAY/MOISTURE switch has been returned  to the correct position. Operation in mode 6 is automatic.  As soon as power is supplied, the instrument reports the instrument ID, the probe ID, and the number of segments in the probe.  It then starts a probe scan and when it is completely finished, the instrument transmits all segment moisture readings followed by a carriage return line feed. When operating with external switched power, be sure the MP-917 front panel ON/OFF switch is left in the OFF position.

Interconnect Module tc "Interconnect Module"
As shown on the basic system block diagram, there are several signals which must pass between the MP-917 via the POWER/COMM connector and the external system. To facilitate these interconnections a module is available which receives the POWER/COMM signals on a DB-15 connector and allows for wire terminal connection to the rest of the system. The features of this interconnect module are:

SYMBOL 183 \f "Symbol" \s 12 \h
A solid-state relay to convert logic-level ON/OFF signal to switch power to the MP-917.

SYMBOL 183 \f "Symbol" \s 12 \h
A DB-9 connector to allow RS-232 communication between other equipment and the MP-917.

SYMBOL 183 \f "Symbol" \s 12 \h
Level translation of the serial output to 0..5V logic levels.

SYMBOL 183 \f "Symbol" \s 12 \h
Provision for probe-type selection logic levels into the MP-917 including a low-current 5V regulator.tc "Automatically selecting probe types"

Probe-type selection permits a mix of probe types connected to the system. The probe type selection mechanism operates either by looking up the selection saved in MP-917 defaults memory (only one type of probe is used in the system), or by reading the binary value applied to 4 probe-select inputs on the POWER/COMM connector. The 4-bit binary value corresponds to the probe-type number.

Basic System Example - MP-917 is a 'sensor' added to a CR10 data acquisition system
tc "System Example-MP-917 as sensor to CR10"
The block diagram for this basic configuration follows that shown in the Overview section above, and is illustrated in more detail in Figure 1.

 Features

SYMBOL 168 \f "Symbol" \s 10 \h
All of the usual CR10 capabilities. For example:

-
weather station, soil temperature, water flow monitoring, extensive sensor-interface capability

-
control of other equipment (such as multiplexers)

-
at-site data storage, serial RS232 communication to DCP, data telemetry

- custom program development for data collection, processing, and storage

SYMBOL 168 \f "Symbol" \s 10 \h
Flexible expansion of storage capacity, sensors, communications

SYMBOL 168 \f "Symbol" \s 10 \h
Moisture•Point MP-917 with profiling probes measure soil moisture profiles to 1.2 M depth

Minimum suggested Equipment for basic system

SYMBOL 183 \f "Symbol" \s 12 \h
CR10X  or earlier CR10 with library special PROM to give instructions P15 and P109


The CR10X has 128K memory, with optional expansion to 1 or 2 Mbyte. Earlier CR10s can have external memory expansion with Storage Modules.

SYMBOL 183 \f "Symbol" \s 12 \h
CR10KD portable keyboard/display for CR10 field operation/setup

SYMBOL 183 \f "Symbol" \s 12 \h
SC32A CR10 to RS-232 interface adapter

SYMBOL 183 \f "Symbol" \s 12 \h
PS12LA rechargeable gel-cell battery supply with AC float charger

SYMBOL 183 \f "Symbol" \s 12 \h
PC208 software

SYMBOL 183 \f "Symbol" \s 12 \h
two AM416 relay multiplexers for control signals

SYMBOL 183 \f "Symbol" \s 12 \h
SDMX50 coax cable multiplexer.

SYMBOL 183 \f "Symbol" \s 12 \h
MP-917-MPX, includes mpx power/comm cable, standard type A mpx probe, delay compensation port, delay compensation cable, Moisture•Point interconnection module, MP-917-CABPRBM cable and other miscellaneous hardware.

SYMBOL 183 \f "Symbol" \s 12 \h Probe cables, specify length. All cables must be the same length.

SYMBOL 183 \f "Symbol" \s 12 \h
Delay compensation cable - approximately twice probe cable length (see calculation of length section)

SYMBOL 183 \f "Symbol" \s 12 \h
Specify MPX-head probes, probe-head cover boxes

SYMBOL 183 \f "Symbol" \s 12 \h
Enclosure

Additional MP-917 probes Options - larger multiplex configurationstc "Larger Multiplex system configuration"
SYMBOL 183 \f "Symbol" \s 12 \h
Specify additional, equal-length probe cables, one per probe. 

SYMBOL 183 \f "Symbol" \s 12 \h
Larger enclosure--enclosure needs to be about 30" high, 12" deep, and about 15" per pair of multiplexers wide as a minimum, larger if surplus cable is to be stored, or extra equipment is specified.

SYMBOL 183 \f "Symbol" \s 12 \h
Specify SDMCD16AC if more than 2 AM416's required (see table below)

Single-diode probe multiplex configurationtc "Single-diode probe multiplex configuration"
When there will be only single-diode probes in the system, the control signal relay multiplexer can be omitted and instead the one control signal may be combined with the coaxial cable at the multiplexer as shown in Figure 2.

SDMX-50/AM416 Selection Table

The following table indicates the number of SDMX-50 RF multiplexer and AM416 analog multiplexers required to multiplex different combinations of probes.  The requirement depends on the number of probes in the system, and the number of segments per probe. The first number in a table cell is the number of SDMX50 RF mulitplexers required.  The second number is the number of AM416 analog multiplexers required.  The heavily outlined table cells show when the SDM-CD16A port expander is required to control all of the AM416 analog multiplexers.  For example, to multiplex 15 five segment profiling probes requires 2 SDMX-50 RF multiplexers and 2 AM416 anaolog multiplexers.  The SDM-CD16A port expander is not required.


# of segments/probe

# probes
1*
2-3
4-7

up to 8
1 RF/0 AM
1 RF/1 AM
1 RF/2 AM

up to 15
2 RF/0 AM
2 RF/1 AM
2 RF/2 AM

up to 22
3 RF/0 AM
3 RF/2 AM
3 RF/4 AM

up to 29
4 RF/0 AM
4 RF/2 AM
4 RF/4 AM

up to 35
5 RF/0 AM
5 RF/3 AM
5 RF/6 AM

* Bias-T interface required.
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Figure 1. Profiling Probe Multiplex and Datalogging Systemtc "Fig. 1. Profiling Probe Multiplex and  Datalogging System"
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Figure 2. Single-Diode Probe Multiplex and Datalogging Systemtc "Fig. 2 Single Diode Probe Multiplex and Datalogging System"
Add-ons to the basic systemtc "Add-ons to the basic system"
To enhance the basic system capabilities specify the following equipment in addition to the basic system

Power System Options

SYMBOL 183 \f "Symbol" \s 12 \h
Solar Panel battery recharging

SYMBOL 183 \f "Symbol" \s 12 \h
External source of 12V DC, 0.75 A. average, 3A peak MP-917/CR10 operating. About 10 mA. continuous depending upon other sensors.  Delete PS12LA from basic list.

Storage Module Options (for older CR10). 

SYMBOL 183 \f "Symbol" \s 12 \h
SM192 - about 3 months hourly data from one 5-seg probe

SYMBOL 183 \f "Symbol" \s 12 \h
SM768 - about 3 months 4/day data from 20 5-seg probes

CR10X includes 128K memory, approx. equivalent to CR10 with SM192
SYMBOL 183 \f "Symbol" \s 12 \h
1Meg Flash expansion - about 4 months 4/day data from 20 5-seg probes

SYMBOL 183 \f "Symbol" \s 12 \h
2Meg Flash expansion - about 8 months 4/day data from 20 5-seg probes

Adds: 

SYMBOL 168 \f "Symbol" \s 10 \h
Extra on-site storage capability OR ability to collect data from multiple sites by carrying storage module from site to site.

SYMBOL 168 \f "Symbol" \s 10 \h
Automatic CR10 program re-load on power-up (included in all CR10X)

Communication Options for any CR10 installation

SYMBOL 183 \f "Symbol" \s 12 \h
Telephone modem

Adds: 

SYMBOL 168 \f "Symbol" \s 10 \h
Dial-up telephone access for data download, remote control

SYMBOL 183 \f "Symbol" \s 12 \h
Cellular telephone modem plus suitable antenna

Adds:

SYMBOL 168 \f "Symbol" \s 10 \h
Dial-up access wherever cell site is available

SYMBOL 183 \f "Symbol" \s 12 \h
Radio modem, antenna at each site

SYMBOL 183 \f "Symbol" \s 12 \h
Radio modem at base station

Adds:

SYMBOL 168 \f "Symbol" \s 10 \h
Data communications network of stations

SYMBOL 168 \f "Symbol" \s 10 \h
Remote site access

Probe cable to multiplexer wiring tc "Probe cable to multiplexer wiring"
Wire Pair
Wire Colour
Name
AM416 Relay Mux'er Connection

RED
BLACK
1
AM416 #1  L1

FOIL
RED
0
AM416 #1  H1

GREEN
BLACK
3
AM416 #1  L2

FOIL
WHITE
2
AM416 #1  H2

BLUE
BLACK
GND
AM416 #2  L1

FOIL
GREEN
ID
AM416 #2  H1


DRAIN WIRES
SPARE
no connection

The red and green foil pairs must connect to AM416 Relay Multiplexer #1 (or #3).  The blue foil pair wires must connect to AM416 Relay Multiplexer #2 (or #4).  Connect all wires from one probe cable to the same SET on each relay multiplexer.  The drain wires do not need to be connected.
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MP-917 to multiplexer cable connections tc "MP-917 to multiplexer cable connections"
Wire Colour
Name
Molex Connector Pin Number
AM416 Relay Mux'er Connection

RED
0
1
AM416 #1  COM-H1

GREEN
1
2
AM416 #1  COM-L1

WHITE
2
3
AM416 #1  COM-H2

BROWN
3
4
AM416 #1  COM-L2

BLUE
ID
5
AM416 #2  COM-H1

BLACK
GND
6
AM416 #2  COM-L1

Connect the red, green, white and brown wires to the COM bank on the AM416 Relay multiplexer #1.  Connect the blue and black wires to the COM bank on the AM416 Relay multiplexer #2.  








Miscellaneoustc "Miscellaneous configuration"
The equipment lists for various configurations outlined above assume that the CR10 will be dedicated to operating the MP-917 and its probe multiplexers.  If other sensors are to be connected as well, there will likely be additional equipment required (especially port expansion).

When the probes are 5-segment or fewer, two lines are available on the AM416 channels which may be used for bringing another sensor at each probe site (temperature say) in with the selected probe, OR the lines may be used to select different MP-917 probe types, OR the lines may be used to multiplex 7-segment probes. (NOT 'all  of the above'!--that would take additional AM416's)

For multiplexed, single-diode probes, the system is simplified because the AM416's may be omitted. One bias T is required to combine the control signal with the coax. See the revised block diagram--Figure 2--for this configuration.

Calculation of length of delay compensation cable tc "Calculation of length of delay compensation cable"
Cable runs to the probes generally must be all the same length and use the same type of low-loss coax so that the effect of delay over the long cables may be removed from the MP-917 measurement by adding one approximately double-length, same-type coax cable to the delay-compensation inputs. Assuming same-type, low-loss, coaxial cable is used for the probe cables and for the delay compensation, the delay compensation cable length is calculated as:

 (length of cable from MP-917 front panel PROBE connector to the probe head, minus 2 metres) X 2.

Note that the length to the probe includes the length of the MP-917-CABPRBM and inter-multiplexer connections, if any. The reason for subtracting the 2 meters from the length to compensate is that the MP-917 has already provided internal compensation for a standard 2 metre probe cable. The multiplication by two accounts for the fact that the delay to remove is the round-trip travel time to the probe.

Example CR10 Program Structure tc "Example CR10 Program Structure"
Table 2, 1/second rate
At moisture sampling time:

   Initialize:

       probe count

       multiplexer channel selection

   Advance Multiplexer to next channel

   Measure and Record Moisture (subroutine)

   Check for completion of all probes

   Finish:

       Place muliplexers in low-power state

End of moisture sampling

Table 3, Subroutines
Measure and Record Moisture:

   Zero input locations for this probe

   Turn on MP-917

   Handle ID's (skip by waiting)

   Wait for data on serial input

   Turn OFF MP-917

   Record Data.

End of Measure and Record Moisture

Example CR10 Program tc "Example CR10 Program"
        ;{CR10}

        ;Program: MPADLPB - CR10 Multiplexer/MP-917 control

        ;         Illustrative example for product brief

        ;

        ;         For 1 to 8 probes, each probe 1 to 5 segments

        ;         No change to program needed for mixed probe types

        ;

        ;(c) 1997 ESI Environmental Sensors Inc.

        ;

        ; created: Feb 27, 1996

        ; revised:

        ;

        ;

        ;

        ;Flag Usage: none

        ;

        ;

        ;Input Channel Usage: 1 - current probe number

        ;                     2..6 - current segment data

        ;

        ;Excitation Channel Usage: none

        ;

        ;

        ;Control Port Usage: C1..C3 SDMX50 addressing

        ;                    C4, C5 AM416 control

        ;                    C6, C7 MP-917 serial data input

        ;                    C8 MP-917 power control

        ;

        ;  Note: SDMX50 assumed to be selected at address 00

        ;

        ;

        ;Pulse Input Channel Usage: none

        ;

        ;

        ;Output Array Definitions: One line per probe. Format:

        ;

        ;  recordID,day,hr/min,probe_nr,rdg1,rdg2,rdg3,rdg4,rdg5

        ;

        ;

        ;

        *Table 1 Program

          01: 0.0       Execution Interval (seconds)

        ; Table 1 usually used for meteorological sensors where continuous

        ; sampling and averaging is required. 

        *Table 2 Program

          02: 1.0       Execution Interval (seconds)

        ;If time for moisture measurement, complete scan of all probes

        ;This example starts at top of each hour

        ;

        1:  If time is (P92)

         1: 0000     Minutes (Seconds --) into a

         2: 60       Interval (same units as above)

         3: 30       Then Do

        ;

        ;

        ;Initialize:

        ;

        ;             zero the probe number counter

            2:  Z=F (P30)

             1: 0.0000   F

             2: 00       Exponent of 10

             3: 1        Z Loc [ probe_nr  ]

        ;

        ;             reset and enable analog multiplexer AM416

            3:  Do (P86)

             1: 55       Set Port 5 Low

            4:  Do (P86)

             1: 45       Set Port 5 High

        ;

        ;

        ;

        ;Loop over n<=8 probes

        ;

            5:  Beginning of Loop (P87)

             1: 0000     Delay

             2: 8        Loop Count

        ;       This count determines the number of probes scanned

                6:  Z=Z+1 (P32)

                 1: 1        Z Loc [ probe_nr  ]

        ;    clock AM416's

        ;

                7:  Do (P86)

                 1: 74       Pulse Port 4

        ;Note that P109 in a loop auto-increments channel no.

        ;

                8:  SDMX50 Channel Select (P109)

                 1: 00       ADDRESS

                 2: 1        SDMX50 Channel

                9:  Do (P86)

                 1: 1        Call Subroutine 1

            10:  End (P95)

        ;    End loop over probes

        ;

        ;

        ;Finish:

        ;         Enter low-power state for AM416

        ;

            11:  Do (P86)

             1: 55       Set Port 5 Low

        ;

        ;

        ;

        12:  End (P95)

        ; End of if time section

        *Table 3 Subroutines

        ;

        ;Subroutine 1 operates the MP-917, records segment data

        1:  Beginning of Subroutine (P85)

         1: 01       Subroutine 1

        ;

        ;

        ;Zero the input locations each time so unused channels

        ;are stored in log as zero

        ;

            2:  Beginning of Loop (P87)

             1: 0000     Delay

             2: 5        Loop Count

                3:  Z=F (P30)

                 1: 0.0000   F

                 2: 00       Exponent of 10

                 3: 2     -- Z Loc [ seg_1     ]

            4:  End (P95)

        ;          of input clearing loop

        ;

        ;Turn on the MP-917

        ;

            5:  Do (P86)

             1: 48       Set Port 8 High

        ;

        ;Wait (20 seconds) until ID's are sent, measurement is

        ;complete. This time may require adjusting. Want most

        ;of waiting time in this loop so table 1 can interrupt

        ;

            6:  Beginning of Loop (P87)

             1: 1        Delay

             2: 20       Loop Count

        7:  End (P95)

        ;       of waiting loop

        ;

        ;Read serial data from MP-917

        ;

        8:  Port Serial I/O (Special) (P15)

         1: 1        Reps

         2: 1        ASCII/RS-232, 1200 Baud

         3: 0000     Wait for Clear to Send

         4: 6        First Control Port

         5: 2        Output Loc [ seg_1     ]

         6: 0000     No. of Locs to Send

         7: 13       Termination Character

         8: 100      Maximum Characters

         9: 9500     CTS/Input Wait

        10: 2       Loc [ seg_1     ]

        11: 1       Mult

        12: 0.0000  Offset

        ;

        ;Turn OFF MP-917, wait power-down settling

        9:  Do (P86)

         1: 58       Set Port 8 Low

        10:  Beginning of Loop (P87)

         1: 1        Delay

         2: 2        Loop Count

        11:  End (P95)

        ;        of power-down wait loop

        ;

        ;Record data to final storage with time tag

        ;

        12:  Do (P86)

         1: 10       Set Output Flag High

        13:  Real Time (P77)

         1: 110      Day,Hour/Minute

        14:  Sample (P70)

         1: 1        Reps

         2: 1        Loc [ probe_nr  ]

        15:  Sample (P70)

         1: 5        Reps

         2: 2        Loc [ seg_1     ]

        16:  End (P95)

        ;End Subroutine 1

        ;

        ;

        End Program

Data format from example program tc "Data format from example program"
Each probe measured will result in one data record in the output storage. The format for the data is:

Record ID, day, hour/min, probe_nr, rdg1, rdg2, rdg3, rdg4, rdg5
Where:

Record ID is a number which reflects the program location from which the record is written

day is the julian day from the start of the current year

probe_nr is the number of the multiplexer input channel

rdg1..rdg5 are the measurement results from the MP-917 (either moisture or time interval)

Storage required for each such record is 9 locations. Consequently, for example, a 128K CR10X could store approximately 6600 records assuming no other data is recorded (approx. 60,000 locations divided by 9 per record).

Likely changes to program tc "Likely changes to program"
Place instructions for other sensors in Table 1. This placement allows for the sensors which may require regular-interval reading (so that averages, or other statistics can be calculated) to interrupt the wait timing loops in table 2. If the program executes the P15 instruction to wait for serial input from the MP-917 it cannot be interrupted and thus there would be large time gaps in the statistics of the other sensors in the system.

Instruction 1 in Table 2, If time is...this instruction determines the sample rate for the moisture sensors. 

Instruction 5 in Table 2, Loop...parameter 2 may be reduced for fewer than 8 probes connected.

Instruction 6 in Table 3, Loop...This instruction determines how long to wait after turning on the MP-917, before entering the uninterruptible P15 to wait for the serial data. The second parameter determines the time in seconds to wait. The minimum value should be 2 seconds to skip over the ID output (which is ignored in this example program). The maximum value may need to be determined experimentally since it will depend on the power-on wait parameter set in the MP-917 (10 seconds is standard), the type of probes connected, and the type of soil the measurements are taken in. A typical 5-segment probe in normal soils takes 30 to 45 seconds. A single-segment probe may take 10 to 15 seconds. The value of the wait shown in the listing is for a 20 second wait.

Possible Problems tc "Possible problems"
Symptom
Cause

The MP-917 turns on briefly, then off
Battery voltage < 11.5V (approximately)

before any measurement. 


The MP-917 turns on, starts measurement but
Message level set < 3

power off before complete.

The MP-917 turns on, stays idle, no data,
Mode not set to 6

timeout errors (-6999) in data log.

Timeout errors (-6999) in data log
No data from MP-917. Baud rate set incorrectly.


Wait loop before P15 set incorrectly

MP-917 always ON
Front panel switch ON, should be OFF

Probe type selection doesn't work (giving
Probe type selection parameter set to MEMORY instead

errors in stored probe values)
of being set to PLUG.

Errors in one or more of stored readings
Errors from MP-917 measurement--probe defective, 
installation poor, or in difficult soil conditions
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