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1.
Introduction

This M-PAK 3 User’s Guide provides the basics for performing oceanographic profiles or moored samples using an M-PAK 3. The M-PAK 3 assembly is used to provide power for and to collect data from up to 2 digital (RS-232) and 4 analog (0–5 V with 12-bit A/D) oceanographic meters. Auxiliary water pumps may also be used.

Set up and use of the M-PAK 3 requires an IBM compatible PC running Windows 95/98, and the WET Labs-provided M-PAK 3 Host program. The M-PAK 3 data logger can be used to collect data from any of WET Labs’ instruments including all A-3s, AC-3s, AC-9s, Flash Paks, HISTARs, and SAFires. Additionally, the M-PAK 3 recognizes the NMEA-0183 GGA and GLL data formats used by almost all GPS receivers. 

While we cannot guarantee the M-PAK 3 can support all non-WET Labs instruments, the M-PAK 3 should collect data from most serial data sources, and all single ended 0–5 V analog meters.

1.1
Hardware Configuration

The MPAK3 uses the connector shown in Figure A2 (Appendix A). The connector assignments are:

Position A: Host Interface

Position B: RS-232 meter #1 or Auxiliary Pump 1.

Position C: RS-232 meter #2 or Auxiliary Pump 2.

Position D: Analog Inputs 3 and 4 or Auxiliary Pump 3.

Position E: Analog Inputs 1 and 2 or Auxiliary Pump 4.

Position F: Battery Pack/Power Supply.

Non-standard connector assignments may be required to meet special operating requirements. If so, documentation showing the actual connector assignment will be sent with the M-PAK 3.

Data may be collected from both digital meters and all four analog meters concurrently using a standard 15 MB M-PAK 3. If a larger (and hence slower) memory capacity is required for extended data collection requirements, the M-PAK 3 may not be able to keep up with fast data rate digital instruments and a full 10 Hz analog data rate. 

1.2
Software Overview

The Host Program (or just Host) (Figure 1) has four functional areas: Setup, Status, Data Collection, and a pop up menu used to access miscellaneous functions. 
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Figure 1. Host Program Main Screen

2.
M-PAK 3 Setup

The Host program screen is divided into two sections: the left one-third is static, displaying current status. The right portion of the screen contains three tabs:

1. Setup (Figure 1)

2. Data Collection

3. Upload 

2.1
Status Features

This area shows the current M-PAK 3 configuration for virtually all aspects of the M-PAK 3’s operation. 

Setup Status: Current or Unknown

Near the top left corner of the Host setup area is a status banner. If the Host program does not know that the setup it is displaying is the same that the M-PAK 3 is currently using, the status banner will display “Setup is Not Current” with a bright yellow background. If the Host program and the M-PAK 3 have the same setup, the banner will display “Setup is Current” with a gray background. Changing any of the fields in the setup area will cause the status banner to indicate “Setup is Not Current.”

Directly below is a second yellow banner that displays the status of the current instrument. If no instrument is running, it will display “NO Status” against a bright yellow background. When an instrument is connected the banner will change to gray and will display “Current Status.”
Sending or retrieving the M-PAK 3’s setup is accomplished using the Get Setup and Send Setup buttons.

Get Setup Button

Pressing the “Get Setup” button will retrieve the setup currently in use by the M-PAK 3 to send the host program its current setup. All the setup parameters will be filled in, and the Setup Status Banner will indicate that the setup is current.

Send Setup Button

Pressing the “Send Setup” button will send the currently displayed setup to the M-PAK 3. The M-PAK 3 will read the setup and echo the setup back to the Host. The host will then set the status banner to indicate the setup is current.

It is not necessary to press “Send Setup” for each setup parameter that is changed. Change all the setup fields to match the desired M-PAK 3 setup, and then press the “Send Setup” button.

Caution

Pressing the “Send Setup” button will cause any current data collection operation to terminate.

2.2
Operating Modes

The M-PAK 3 has three basic operating modes—Profile Mode, Moored Mode, and Low Power Analog Mode. The last known mode the M-PAK 3 was using will be shown in the top left side of the Host program in large bold letters. This will either be “Profile Mode” or “Moored Mode,” “LP Analog Mode,” or “Host Program,” which indicates the host program has not yet received the M-PAK 3’s setup. 

Profile Mode

Profile Mode is used to determine the “profile” of the water column. While profiling, the M-PAK 3 will perform one data collection cycle (Delay, warm up, flush, and sample—all discussed below), and then wait by for further commands from the host.

Moored Mode

To determine variances in the ocean environment at a single location over a long period of time, the M-PAK 3 is placed in Moored Mode. While moored, the M-PAK 3 will perform one data collection cycle (as in the profile mode), then go into a low power sleep for a preprogrammed period of time. When the period of time has expired, it will perform a second cycle (starting with warm up), and then return to a low power sleep. This cycle will be repeated until (1) battery supply is exhausted, (2) onboard data storage is used up, or (3) the M-PAK 3 is retrieved and power is removed.

Low Power Analog Mode

Typically, analog output instruments such as WET Labs’ WETStars and C-Stars have a much lower power consumption than digital output instruments such as an ac-9 or SAFire. Therefore, the M-PAK 3 has been optimized to minimize power consumption during long-term, moored deployments of analog instruments. This helps extend battery life and thus, deployment periods.

2.3
Data File Formats

The M-PAK 3 can collect data in three different formats listed as “Standard Files,” “WL Archive Files,” and “ASCII Archive Files.”

If “Standard Files” is selected, the data will be collected with an individual file for each meter and one for all the analog inputs.  A timestamp for the first and last record of each instrument will be placed in the .stp file.  It is up to the user to time-correlate the data and merge the disparate data streams.

If “WL Archive Files” is selected, the data will be collected in 100 ms packets and stored in the standard WET Labs Archive File format.  These files contain timing information that allows the WET Labs program ARCHIE to merge the data in a time coherent manner, combining the data from a CTD meter with that of a WET Labs AC meter.

If “ASCII Archive Files” is selected, data will be stored using complete <CR><LF> terminate records, which are preceded by the port ID and a comma. Port ID 0 represents system records; port ID 9 is the analog input.

Please note: the timing information in the WET Labs Archive File format contains a significant amount of overhead that can use a large amount of the M-PAK 3’s flash disk.  This is particularly true of slow baud rate instruments that have a small record spread out over a larger period of time.  For example, while collecting data from a CTD meter running at 1200 baud, the M-PAK 3 may end up adding 20 bytes of overhead to just 10 bytes of data collected over the 100 ms time interval. The file will contain more timing information than data.  The overhead usage on fast, “bursty” instruments is not as significant, as few hundred bytes of data may be collected in the 100 ms interval.  In this case, the overhead may be reduced to only 10–20 percent of the data file.

For more information on this option, refer to the WET Labs Archive File User’s Guide.

2.4
Low Voltage Cut-Off

To protect valuable instruments, battery packs, and the M-PAK 3 itself, from potentially damaging low voltage conditions, the user can select a Low Voltage Cut-Off value. 

If the M-PAK 3 detects the power supply voltage has dropped below the Low Voltage Cut-Off value for 3 consecutive seconds during a data collection cycle, the M-PAK 3 will terminate the current cycle and log the date and time in the battery file (discussed below). During Profile Mode, this means returning to standby. During Moored and Low Power Analog Moored operations, this means a return to low power sleep. If before the next data collection cycle, the low voltage power supply has been corrected (the battery has self-regenerated or a problem with a power supply has been fixed), the cycle will be performed normally.

Low voltage cut-off values of 8–14 volts may be selected by either the provided up-down arrows or the provided edit box just below the mode selection radio buttons. If a value higher than 14 or lower than 8 volts is selected, the M-PAK 3 will select the value at the limit that has been exceeded.

If fractional voltages are entered into the edit box, the fraction will be ignored, using the whole number voltage as its cut-off value. (i.e. 12.2 will have a 12.0 volt limit)

For self-protection, the M-PAK 3 has an absolute lower limit of 8 volts. If a voltage lower than 8 volts is detected for 3 consecutive seconds, the M-PAK 3 will log the time and date in the battery file, and will shutdown, ceasing further operations until the current power supply is removed and replaced.

WARNING

The M-PAK 3 should never be supplied with a voltage higher than 15 volts. If an M-PAK 3 is returned for repairs and the battery log indicates that a voltage source higher than 15 volts was used, all warranties will be voided.

2.5
Analog Rate

The M-PAK 3 can process its 4 analog inputs at rates from 1 to 10 Hz. This rate is selected using the Analog Rate up/down arrows or edit box. If a rate lower than 1 or higher than 10 Hz is selected, the M-PAK 3 will select the value at the limit.

Note

To meet customer’s requirements and because of rapidly changing flash memory components, the M-PAK 3s have been built with flash memory in a variety of sizes and speed.  It is impossible to “tune” the M-PAK 3 to work with all combinations of flash memory, digital meters, and analog meters at a full 10 Hz analog rate. When an M-PAK 3 is set up to sample with 2 digital meters with high data rates, such as a HiStar or SAFire, and one or more analog meters, it may be necessary to limit the analog rate to less than 10 Hz.  Setting the analog rate to 5 Hz will provide a consistent 200 ms sample interval for all but the biggest (and slowest) flash memory. If in doubt, perform a bench test with all the desired meters to determine the maximum allowable analog rate.

2.6
Real-time Output

There are several different options for real time data output for the M-PAK 3. The options are selected using the “Real Time Output” combo box. The options are:

1. No Real Time Output

2. Analog Output from the Meter 1 connector.  See Analog Output below.

3. Meter 2 Output from the Meter 1 connector. When the M-PAK 3 starts recording data, the data from Meter 2 is sent out the Meter 1 connector at Meter 2’s baud rate. Meter 1 input is not allowed.

4. Meter 1 Output from Host connector. Status information is sent out the Host connector until the M-PAK 3 starts recording data, at which point, the data from Meter 1 is sent out the Host Connector at Meter 1’s baud rate.

5. Meter 2 Output from Host connector. Status information is sent out the Host connector until the M-PAK 3 starts recording data, at which point, the data from Meter 2 is sent out the Host Connector at Meter 2’s baud rate.

6. Chlorophyll measurements are sent out the Host port. (See Section 4.4 regarding chlorophyll measurement.)

7. Chlorophyll measurements are sent out the Meter 1 port. (See Section 4.4 regarding chlorophyll measurement.)

Note

Real-time output is not available if data is collected in the “WL Archive Files” format.

2.6.1
Analog Output

With Analog Output enabled, the M-PAK 3 will send ASCII date, time, and analog voltage measurements out Meter 1’s connector when the M-PAK 3 is recording data. Meter 1’s input will be disabled. The port can be setup from 1200 baud to 19200 baud with 8 data bits, no parity bits, and 1 stop bit. 

The sample outputs in milliseconds are:

	Milliseconds
	V1
	V2
	V3
	V4

	Profile Data: 2300
	1.360
	1.324
	1.341
	0.197


Moored Data:
08/09/99
15:28:10.000
1.358
1.334
0.196

The maximum sample rate with real time output will vary with the number of analog inputs used, the output baud rate, and data collection mode. Suggested maximum analog sample rates are:

Maximum Analog Sample Rates (Hz) while Profiling

Analog


Output Baud Rate

Inputs

1200
2400
4800
9600
19200

 1

6
10
10
10
10

 2

5
10
10
10
10

 3

4
8
10
10
10

 4

3
6
10
10
10

Maximum Analog Sample Rates (Hz) while Moored

Analog


Output Baud Rate

Inputs

1200
2400
4800
9600
19200

 1

4
8
10
10
10

 2

3
6
10
10
10

 3

2
5
10
10
10

 4

2
4
9
10
10

These should be considered guidelines that will work in most cases. A thorough test should be made with the all the instrumentation prior to deployment to verify proper M-PAK 3 operation. It may be necessary to reduce the analog sample rate if high data rate digital meters are used while collecting analog samples.

The M-PAK 3’s standard RS-232 output is not suitable for long range transmission. The M-PAK 3’s real time output capability is expected to be most useful for shallow deployments, usually moored applications. Depending on the cable quality, data rate, and other instrumentation present, the transmission distance may vary from a few feet to several hundred feet. Each cable/package should be fully tested on shore before an at-sea deployment is attempted. If a cable’s length/quality do not permit successful M-PAK 3 data transmission using RS-232, contact WET Labs to discuss the option of converting the M-PAK 3 to RS-485 output to help extend the transmission distance.

2.7
Port Mapping and Configuration

2.7.1
Host Baud Rate

The default host interface baud rate for both the M-PAK 3 and the host program is 19200. 

The M-PAK 3 will revert to its default of 19200 baud when (1) the power is cycled, or (2) when a sample sequence is started. 

There are two areas on the Host program screen that affect the Host to M-PAK 3 interface baud rate. 

Under the Setup tab, the combo box labeled Host Baud Rate is used to select a higher baud rate for both the M-PAK 3 and the Host program while the Host is successfully communicating with the M-PAK 3. This combo box is used to select a higher baud rate for data uploads from the M-PAK 3. Data transfer times can be greatly reduced using higher baud rates. For example, the M-PAK 3 will transfer data at 1.5K/sec at 19200, while it will transfer over 6K/sec when set to 115200. Please note, not all computers will be able to upload data at the higher baud rates. (Trial runs should be made to verify data integrity after data uploads when using a computer for the first time.)

Prior to uploading data from the M-PAK 3, the baud rate can be changed to 38400, 57600, or 115200 for faster upload speeds. To select a high baud rate, use the Host Baud Rate combo box to select the desired rate and the press the Send Setup Button. 

2.7.2
Meter 1/Pump 1 and Meter 2/Pump 2 Selection

Instruments for Port B: Meter 1 and for Port C: Meter 2 are selected from identical combo box lists. These lists include instruments with known data format:

	a-3
	VSF
	OS-200

	ac-3
	VSF 3
	NMEA-0183-compliant GPS receiver

	ac-9
	SBE-19, -25, -37
	

	FlashPAK
	SAIV CTD 
	

	HiStar
	FSI-CTD and -TD
	

	SAFire
	PNF300
	


The non-instrument-specific baud rates listed are 1200, 2400, 4800, 9600, 19200, 38400, and 57600. All baud rates are set with 8 data bits and no parity bits and 1 stop bit with the exception of the SBE-25. The M-PAK 3 will correctly set the SBE-25 baud rate to 4800 baud with 7 data bits and even parity.

In addition to the listed meters, Pump 1 and Pump 2 may be selected for the Port B and Port C. When either pump is selected, power will be supplied to Port B or Port C as the sample sequence reaches Flush Time (see below). The power for the pump will stay on until the end of the Sample Time (see below) is reached, when it is turned off. If Pump 1 or Pump 2 is selected, digital data is not read for the selected port.

2.7.3
Optional Mini-Multiplexer

MPAK 3 (v7) comes optionally equipped with one or two mini-multiplexer (“Mini-Mux”) modules that provide power to and combine data from up to 4 RS-232 serial input instruments into a single RS-232 or RS-422 data stream. As a result, the M-PAK 3 may now be equipped with 2, 5 or 8 serial input. MUX baud rates of 9600, 19200, 38400, 57600, and 115200 are available. Refer to Appendix B for more information about the multiplexer.

Mini-Mux-equipped M-PAK 3’s have the following limitations/constraints:

1.  All data must be collected in the WET Labs archive file format.  The user must take into account the overhead associated with this format (See Section 2.3) and will be required to post-process the data using WET Labs program Archie to extract data in either a raw or process form.

2. Because the Mini-Mux/M-PAK 3 combination does have input bandwidth limitations, the Mini-Mux/M-PAK 3 combination should not be considered a self-logging replacement for a MODAPS or a MODAPS+.  While the Mini-Mux can accept data from four slow-to-medium speed instruments, each Mini-Mux is limited to one input with a 38400 baud rate. The total throughput on an individual Mini-Mux/M-PAK 3 pair has been tested to over 2000 bytes per second under controlled conditions, but the achievable input data rate will vary with the combination of instruments’ data rates and baud rate selections.

3.  Realtime data output is not selectable with a Mini-Mux equipped M-PAK 3.  

To set up a meter or pump, use the associated combo box to select the meter type, then press Send Setup. 

2.7.4
Profile Data Collection

When collecting profile data with a WET Labs instrument, the M-PAK 3 will verify packet header, data length and check sum before storing a data packet. When collecting profile data with a non-WET Labs meter (including GPS and the SBE-25), all data received will be stored without any data validation being performed before storage. Any GPS data will be searched forNMEA-0183 compliant GGA and GLL sentences, with the resulting GMT time and current latitude and longitude being displayed on the Host Program.

2.7.5
Moored Data Collection

When collecting moored data with a WET Labs instrument, the M-PAK 3 will verify packet header, data length, check sum, append a 6-byte date and time stamp, and store a maximum of 1 packet per second. When collecting data from aNMEA-0183 compliant GPS receiver, the M-PAK 3 will locate any GGA or GLL sentences, perform basic validity checks, and store one latitude and longitude fix per second. When collecting moored data with a non-WET Labs meter (other than GPS), all data received will be stored without any data validation or time stamping being performed.

2.7.6
Analog 3, 4, Pump 3 Setup and Analog 1, 2, Pump 4 Setup

Ports D and E are configured using combo boxes labeled with the following:

	Port D
	Port E

	Analog 3
	Analog 1

	Analog 3 & 4
	Analog 1 & 2

	Pump 3
	Pump 4


OFF

With the OFF option selected for either Port D or Port E, power is never supplied to that port. 

Analog 3, 4, Pump 3

 “Pump 3” is used to power an auxiliary pump. When “Pump 3” is selected, power will be supplied to Port D as the sample sequence reaches Flush Time (see below). The power for the pump will stay on until the end of the Sample Time (see below) is reached, when it is turned off. If “Pump 3” is selected, analog reading for inputs 3 or 4 are NOT taken.

“Analog 3” is used to obtain readings from a single analog meter. When “Analog 3” is selected, power will be supplied to an analog meter attached to Port D as the sample sequence starts the Warm Up Time (see below). Power will stay supplied to the analog meter until the end of the sample time is reached, at which point it is turned off. Voltage readings for Analog Meter 3 will be taken through out the Warm Up and Flush Times and will be displayed once per second as the third column under “Analog Inputs (V)” under the Current Status area on the host program. Voltage readings for the Analog 3 input will be taken, displayed, and stored through out the Sample Time. Data storage will occur at the rate under Analog Rate. If “Analog 3” is selected, samples are not taken for the Analog 4 input. 

“Analog 3, 4” is used to obtain readings from both Analog 3 and Analog 4 inputs. When “Analog 3, 4” is selected, power will be supplied to both analog meters attached to Port D, via a ‘Y’ cable, as the sample sequence starts the Warm Up Time (see below). Power will be supplied to both meters until the end of the sample time is reached, at which point power is turned off. Voltage readings for both analog meters will be taken through out the Warm Up and Flush Times and will be displayed once per second as the third and fourth columns under “Analog Inputs (V)”, found under the Current Status area on the host program. Voltage readings for both the Analog 3 and Analog 4 inputs will be taken, displayed, and stored through out the Sample Time. Data storage will occur at the rate under Analog Rate.

Auxiliary Pump 3 may be used with either the “Analog 3” or “Analog 3, 4” selections using an ‘Y’ or ‘X’ patch cable. The pump will be started at the beginning of the Warm Up Time along with the analog meter(s), instead of at the start of the Flush Time as when “Pump 3” is selected.

Analog 1, 2, Pump 4

“Pump 4” is used to power an auxiliary pump. When “Pump 4” is selected, power will be supplied to Port E as the sample sequence reaches Flush Time (see below). The power for the pump will stay on until the end of the Sample Time (see below) is reached, when it is turned off. If Pump 4 is selected, analog reading for inputs 1 and 2 are NOT taken.

“Analog 1” is used to obtain readings from a single analog meter plugged into Port E. When “Analog 3” is selected, power will be supplied to an analog meter attached to Port E as the sample sequence starts the Warm Up Time (see below). Power will stay supplied to the analog meter until the end of the sample time is reached, at which point it is turned off. Voltage readings for Analog Meter 1 will be taken through out the Warm Up and Flush Times and will be displayed once per second as the first column under “Analog Inputs (V)” under the Current Status area on the host program. Voltage readings for the Analog 1 input will be taken, displayed, and stored through out the Sample Time. Data storage will occur at the rate under Analog Rate. If “Analog 1” is selected, samples are not taken for the Analog 2 input. 

“Analog 1, 2” is used to obtain readings from both Analog 1 and Analog 2 inputs. When “Analog 1, 2” is selected, power will be supplied to both analog meters attached to Port E, via a ‘Y’ cable, as the sample sequence starts the Warm Up Time (see below). Power will be supplied to both meters until the end of the sample time is reached, at which point power is turned off. Voltage readings for both analog meters will be taken through out the Warm Up and Flush Times and will be displayed once per second as the first and second columns under “Analog Inputs (V)”, found under the Current Status area on the host program. Voltage readings for both the Analog 1 and Analog 2 inputs will be taken, displayed, and stored through out the Sample Time. Data storage will occur at the rate under Analog Rate.

Auxiliary Pump 4 may be used with either the “Analog 1” or “Analog 1, 2” selections using an ‘Y’ or ‘X’ patch cable. The pump will be started at the beginning of the Warm Up Time along with the analog meter(s), instead of at the start of the Flush Time as when “Pump 4” is selected.

3. Operation

3.1
Sampling Parameters

Use the Edit boxes and Up/Down arrows to select the profile parameters required. When all the profile parameters are correct, press the “Send Setup” button. The M-PAK 3 assembly is now ready to start.

The sampling parameters are:

Delay Before Start—An estimate of the amount of time required to remove the host cable and replace it with a dummy plug, secure the 6-segment connector collar, and place the Meter/M-PAK 3/Battery assembly in position for a drop. Enter a time longer than the deployment of the M-PAK 3 assembly is expected to take, or the M-PAK 3 may start the meter and pump for data collection while the M-PAK 3 assembly is still on the deck, or in the air. Valid times are 0–60 minutes.

Meter Warm Up Time (default in minutes)—The amount of time the selected meters will be powered prior to meter flush time. This time is used to allow the instruments to stabilize electronically. During this time period the meter(s) are powered, but the pumps are not powered, and data from the meters is collected, display, but not stored. A warm up time of 2–3 minutes is recommended. Valid warm up times range from 0–10 minutes. The total warm up time for the meters is the sum of the warm up time and the flush time.

Meter Flush Time (default in seconds)—The amount of time desired to flush the selected meters sample tubes of air bubbles and debris. During this time period, both the selected meters and the auxiliary pumps are powered, and data is collected but not stored. A time period of 10 to 30 seconds is recommended. Valid flush times are 0–100 seconds. 

Sample Time (default in minutes)—The length of time required for the data sample profile or periodic moored sample. During this time period, the M-PAK 3 will power selected meters, the auxiliary pumps, and will collect and store data from the meters. Valid sample times are 1–300 minutes (i.e. 5 hours). 

Moored Mode only: Sample Interval (default in hours)—The interval of time between samples.

WET Labs meters have minimal warm up times that the M-PAK 3 will adhere to.

All analog meters are giving a minimum of 5 seconds to warm up. If the sum of the warm up and flush times does not equal or exceed 5 seconds, the warm up time will be increase until 5 seconds is reached.

All a3, ac-3, ac-9, Flash PAK, and HiStar meters are given a minimum warm up time of 10 seconds. If the sum of the warm up and flush times does not equal or exceed 10 seconds, the warm up time will be increase until 10 seconds is reached.

All SAFire meters require a total warm up of 15 seconds. If the sum of the warm up and flush times does not equal or exceed 15 seconds, the warm up time will be increase until 15 seconds is reached.

When a set up is sent to the M-PAK 3, the M-PAK 3 will review the meter types, select the longest warm up time required, and apply that warm up time to the setup. 

For example, the user attempts to set: 

Analog 1 On

Meter 1 is a SAFire

Meter 2 is OFF

Warm Up = 5 seconds

Flush = 5 Seconds

Sample = 10 Minutes

The M-PAK 3 will increase the warm up time to 10 seconds, giving a total warm up and flush time of 15 seconds to meet the SAFire warm-up requirements.

Caution

The M-PAK 3 does not receive the profile parameters until the “Send Setup” button is pressed. The user must press the “Send Setup” button to change the M-PAK profile parameters or the last profile parameters will be used.
Caution

Sending the “Send Setup” button will cause M-PAK 3 to halt any current operation.

3.2
M-PAK 3 Status

The Host program shows the status of the M-PAK 3 on the left third of the window. The available status information is discussed below and shown in Figure 2.
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Figure 2. Status Information on left part of Host Window

Note

The time and date are automatically updated by the host program if the MPAK-3 is in standby mode.

· Operation: Shows the operation the M-PAK 3 is currently performing. These operations are:

Standing By—Waiting for a command.

Delay—A delay at the start of a data collection sequence before the meter warms up is to occur. This delay is used to replace the host interface cable with a dummy plug, and place the M-PAK 3 in the water prior the meter and pump start up.

Warm Up—A period during which the selected meters are powered to reach a stable operating temperature. Data is not stored. The auxiliary pump is not in operation.

Flush—A period during which the selected meters are powered, and the auxiliary pump is powered to flush out the meter passages. Data is not stored.

Sample—The period during which selected meters and pumps are powered and data is stored.

Time Left—Shows the actual or estimated time remaining in each operation described above. During Standby, the “Time Left” is elapsed time since the standby operation began. “Time Left” is the key indicator as to whether the M-PAK 3 and the Host are communicating. 

	Time Left: hh:mm:ss
	shows the Host and M-PAK 3 are communicating via the Host.

	Time Left: (estimated)
	shows the Host and M-PAK 3 are not communicating via the Host.


· Manual Switch: Manual Switch indicates whether the magnetic switch is in the ON or OFF positions.

· Power Status: A binary number with each bit representing power applied to a power port. A “1” indicates the meter/pump is on. A “0” indicates the meter/pump is off.

Left to right the numbers apply to:

Port B: Meter 1-Pump 1

Port C: Meter 2-Pump 2

Port D: Analog 3,4-Pump 3

Port E: Analog 1,2-Pump 4

Example: Power Status: 1010 indicates Port B and D have power on.

· Free Disk: Indicates the amount of flash disk space in Kbytes that is unused. The M-PAK 3 can use all but the last 50 Kbytes of this flash disk for data storage. 

· Total Disk: Indicates the total flash disk size in Kbytes. This shows the used and unused space. All but the last 50 Kbytes of the flash disk is available for data storage. 

· Battery Voltage: Shows the current battery voltage in volts.

3.3
Data Collection Tab

Selecting the Data Collection tab in the top of the host window will move you to the data collection screen, shown in Figure 3 below.
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Figure 3. Data Collection Screen

Meter #1 & Meter #2

The following information is available for both Meter #1 and Meter #2. 

· Meter Type—Valid Meter Types:

	a-3
	VSF
	OS-200

	ac-3
	VSF 3
	NMEA-0183-compliant GPS receiver

	ac-9
	SBE-19, -25
	

	FlashPAK
	SAIV CTD 
	

	HiStar
	FSI-CTD and -TD
	

	SAFire
	PNF300
	


· Data Status—When the meter is powered the status will indicate

“OK”—Data is being received from the meter

“Data Timeout”—Data is not being received from the meter

“Bad Data”—Indicates a bad check sum was detected in a packet of data. It is normal for the timeout message to occur while the meter is starting up. This timeout message may occur for as long as 10 seconds for the SAFire and HISTAR.

· File Size—Shows the size of the file being generated by the meter. This is only correct if the Host is left connected to the M-PAK 3 during data collection.

The top portion of the Data Collection screen has the following four buttons for controlling data collection. 

1. Begin Sample

Pressing this button will start the sequence setup currently stored in the M-PAK 3. If the setup has been changed on the Host, this will not load the Host’s current setup into the M-PAK 3. Use the “Get Setup” and “Send Setup” buttons to verify the desired setup is in the M-PAK 3.

2. Manual Start

Pressing this button causes data collection to be immediately started. The M-PAK 3 will power any meters selected in its setup, power the pump, and begin data storage without following the preprogrammed sequence. This feature is typically used when bench testing the system.

3. Sleep

Pressing the “Sleep” button will cause a pop up menu to appear with the options to (a) go into a low power sleep until the data collection is started with the optional magnetic switch, or (b) sleep until a pre-determined time before starting data collection. 

4. Stop

Pressing this button will cause the M-PAK 3 to stop the current operation and enter “Standing By.”

Exit

Pressing this button will allow the user to exit the Host Program.

3.4
Popup Menu

Pressing the right mouse button over the Host program will cause a popup menu to appear (Figure 4). 
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Figure 4. Host Popup Menu

This menu contains functions that are not normally accessed by the user. These functions are:

AC- 9 Device File

Brings up a dialog box (Figure 5) to send an ac-9 device file named ad9chl.dev to the M-PAK 3 for use in chlorophyll absorption calculations. (See Section 4.4 for further information regarding chlorophyll calculations.)
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Figure 5. ac-9 Device File Dialog Box

Analog Setup

Used to set parameters for proper functioning analog inputs, including the voltage measurement circuitry. 

Caution

Changing any analog setup values will affect the M-PAK 3 performance and may make the M-PAK 3 unusable.

Collect Sample

Same functionality as the “Manual Start” button.

Break Direct Link

Powers down Meter 1 or 2 and returns to a standby state.

Direct To Meter 1

Turns the power on for Meter 1 and provides a direct link between the host computer and meter 1. Communication to the meter will appear as though a test-cable were being used. 

Direct To Meter 2

Turns the power on for Meter 1 and provides a direct link between the host computer and meter 2. Data will be received from the meter as though a test cable was in use. However, no commands can be sent to meter 2.

Power Down All Channels/Power Up All Channels

Turns all the power circuits all on/off for testing voltage outputs from 6-segment connectors B, C, D, and E. Using these controls may prevent the M-PAK 3 from operating properly until the M-PAK 3 is restarted.

Reset To Monitor

Used to access the M-PAK 3’s operating system. This is not normally used except for firmware field upgrades, or clearing the M-PAK 3’s flash drive.

Miscellaneous

Controls at the bottom left portion of the screen:

· Host Port: Select COM1 or COM2 for the host port on the host computer.

· Host Baud Rate: Use 19200, 38400, 57600, and 115200 to change the baud rate of the host computer. These buttons are used only when the Host program is restarted and the M-PAK 3 baud rate had been changed or is unknown. If you are unable to re-establish communications with the M-PAK 3, power down the M-PAK 3 and restart the Host program. This will cause both units to start in their default 19200 baud rates.

3.5
Starting a Sample Sequence

There are four methods to start data collection.

1. Press the “Begin Sample” button to start the programmed profiles delay time period. The status LED will light for 3 seconds, indicating the normal sample sequence has begun.

2. Press “Sleep” and select the Manual Switch option. The M-PAK 3 will sleep until the optional magnetic switch is moved to the “ON” position.

3. Press “Sleep” and select the Sleep Until option. The M-PAK 3 will go into to a low power sleep until the user assigned time is reached.

4. Press “Manual Start.” This will bypass the normal sample sequence. Data will be collected until (a) the “Stop” button is pressed, (b) M-PAK 3 memory fills up, or (c) battery voltage drops below predetermined limits.

For normal sample sequences, as each event occurs, the Operation status in the Current Status box will indicate Delay, Warm Up, Flush, or Sample.  When the M-PAK 3 is disconnected from the host, the Time Left will indicated an estimated time for each events completion.

As each profile event proceeds, the Time Left status will decrement to its completion.

The Meter Status should indicate OK.

Unless the M-PAK 3’s flash disk is full the Log Status should indicate “OK” during the sampling time period. A status other than “OK” may occur during the warm up and the flush time periods.

3.5.1
Magnetic Switch Operation

The magnetic switch allows the M-PAK 3 user to apply power to the M-PAK 3, set its time, remove the Host cable, and then wait in a low power state to begin the sample. This is particularly useful for deploying an M-PAK 3 system from a small boat without room or cover for a host computer. 

Note

The magnetic switch is not available on units rated for depths greater than 500 meters.

To collect data using the magnetic switch:

1. Place the magnetic switch in the OFF position.

2. Press the “Sleep” button. All communication to the Host computer will now stop. The M-PAK 3 is in a low power mode with a 0.5 ma current draw. The M-PAK 3 can b left in this state for days without a big impact on the battery power supply.

3. Remove the Host cable and place a dummy plug in the open connector.

4. When ready to start data collection, place the magnetic switch into the ON position. The M-PAK 3 status LED will light for 3 seconds, indicating that the sample sequence has begun with the preprogrammed Delay time. 

The M-PAK 3 will now proceed with the normal sample sequence.

Placing the magnetic switch in the OFF position terminates data collection. The magnetic switch may be used to collect multiple profiles without using a host computer. The user must be careful to insure that there is enough free disk space for all the planned profiles.

3.5.2
Status LED

The M-PAK 3 has a status LED that clearly shows which part of the sample sequence the M-PAK 3 is in. 

Note

The status LED is not available on units rated for depths greater than 500 meters.

The status LED indicators are:

On for 3 seconds

This indicates that the start command has been received from either the “Begin Sample” button or the magnetic switch. The M-PAK 3 has entered the Delay time prior to meter warm up.

One quick flash per second

This indicates that the meter warm-up is in progress.

Two quick flashes per second.

The M-PAK 3 is now performing the meter flush.

One-tenth second ON, nine-tenths second OFF

The M-PAK 3 is now sampling data.

Off continuously

The M-PAK 3 is in standby mode (high power mode), or not powered.

One quick flash every 15 seconds

The M-PAK 3 is in low power standby mode, waiting for the manual switch to be turned on to start a sample.

Two quick flashes every 15 seconds

The M-PAK 3 completed a sample sequence using the manual switch to start the sample, and it is waiting for the magnetic switch to be turned off. When the magnetic switch is used to start a sample sequence, the switch must be turned off before the next sample sequence may be started.

On continuously

Unexpected program termination. An unexpected program error caused the M-PAK 3 to exit the data logging firmware. This should not occur. If it does:

1. Power down the M-PAK 3 and restart it. 

2. Off load the latest data files.

3. Resume use of the M-PAK 3.

4. After the data collection is over, contact WET Labs and let them know what occurred, and send WET Labs the data files.

3.6.3
Data Collection

1. Start the profile as indicated above.

2. Remove the host interface cable’s removable segment, and replace it with a dummy plug. 

3. With the host interface cable removed from the MPAK3, the Host program will show “estimated” times for each operation, showing the user much time remains in each time period.

4. Place the M-PAK 3 assembly in the water and in position for the profile. 

5. As the Time Left counts down to 0:00 for the Delay Time, the operation status will change to ”Warm Up.” The M-PAK 3 will turn on the programmed meters and the meter warm up will begin. The status LED will flash once per second.

6. As the Time Left counts down to 0:00 for the Warm Up, the operation status will change to “Flush.” The M-PAK 3 will turn on the pump, and the flush time will begin.  The status LED will flash twice per second.

7. As the Time Left counts down to 0:00 for the meter flush, the operation status will change to “Sample,” and data collection will begin. The status LED will be on continuously.

8. As the Time Left counts down to 0:00 for the Sample time, the operation status will change to “Stand By.” The M-PAK 3 will turn off the meters and the pump, ceasing data collection. The status LED will turn off.
9. After data collection, remove the host cable dummy plug, and replace the host interface cable’s removable segment. 

10. The Operation status will indicate “Stand By.” The “estimated” time will show actual time in Stand By Mode.

3.5.4
M-PAK 3 Assembly Check Out

Prior to any actual in-water profile, it is recommended that the M-PAK 3 assembly be checked out by collecting data with the M-PAK 3 connected to the host computer, to insure all electrical connections are sound. 

If possible, immerse the pump in water (i.e. in a water filled bucket), run a profile with a delay of 1 minute, a meter warm up of 1 minute, flush for 10 seconds, and sample data for 1 minute.

If it is not possible to immerse the pump in water, press the “Stop” button immediately after the pump starts during the flush cycle. This will terminate the test. As the meter is being checked during the warm up period, it is not necessary to complete the drop to check the M-PAK 3 assembly’s electrical connections.

WARNING

Do not run the pump dry. The pump will be damaged!

During the assembly check out: 

1. Check that the Meter Status during Meter Warm Up, Flush, and Sample is OK.

2. Check that the pump starts and its operation appears normal.

3. Check that Log Status is OK.

4. Check that there is sufficient Free Disk Space for the upcoming profile. The data storage requirements for each minute of data collection are:

ac-9: 24 K bytes

HiStar: 93 K bytes

SAFire: 78 K bytes

Example: A 40-minute profile with a SAFire and an ac-9 will require:

(78 + 24) * 40 = 4080 K

Caution

After the assembly checkout is finished, be sure to load/reload the desired profile to the M-PAK 3 using “Send Setup” button.

3.6
Data Retrieval

To retrieve data from the M-PAK 3, select the “Upload” tab from the main window, shown in Figure 6 below.
[image: image6.jpg]M-PAK 3. Host v7.00a 4/21/00

Profile Mode Setup | Data Callection Upload |

_ Run oo Upload and Extraction

Operation  Standing By Run.xox Extraction
Elapsed Time 0:00

Host 09:15:02 12/30/70

MPAK3  00:00:00 05/26/00

Drift 00:00:00

Manual Switch: Off
Power Status: 0000

Free Disk 0K
Total Disk 0K

Battery Voltage 0.0V

Host Baud
HostPort B

& COM1 —

€ coM2 Exit





Figure 6. Upload Screen

3.6.1
Run.xxx Upload and Extraction

To upload a file from the M-PAK 3:

Click on the Run.xxx Upload and Extraction button to open the Profile Logger window shown in Figure 7 below.
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Figure 7. Profile Logger Window

1. Click to select the “run” file to be uploaded.

2. Click “Upload and Extract Data.” A popup menu will appear.

3. Select the directory to save the data in. DO NOT change the default file name.
4. Click “Save” to store the data.
The selected file will now be uploaded from the M-PAK 3 and stored in the selected directory.  Once the upload is complete, the individual data files will be extracted from the run.xxx and stored in the selected directory.

To save a record of M-PAK 3 data files:

Click Save Directory. This will save a copy of the M-PAK 3 directory. 

To exit the Profile Logger Window:

Press “Done.”
3.6.2
Run.xxx Extraction

To extract data from a run.xxx file that had previously been stored:

1. Highlight the run to be processed.

2. Press Open.  This will cause the individual data files stored within run.xxx to be extracted and stored in the same directory that run.xxx is located in.

3.6.3
Upload Speed

Upload speed will vary with each host computer. With the Host program running on our 200 MHz Pentium, we achieved the following upload rates for profile data files.

Host Baud Rate: 


19200—1.3 Kbytes per second

38400—2.3

57600—3.6

115200—6.0

3.6.4
Data File Name Conventions

Files internal to the M-PAK 3 are listed as Run.xxx. The run numbers start at Run.000 and will run up to Run.511. The run numbers are reset to Run.000 after memory is cleared.

Once the file is uploaded, individual files are extracted from the Run.xxx and are listed as:

Meter1.xxx: Meter 1 data file

Meter2.xxx: Meter 2 data file

Analog.xxx: Analog instruments ASCII data file

Battery.xxx: Log of the battery voltage.

Timestp.xxx: Log of time stamps for the 1st records for each meters.

Summary.xxx: A file that summarizes the M-PAK 3 setup, instrument selection, and memory usage during a run.

3.7
Turning off the M-PAK 3 Assembly

Once the profile is complete and the M-PAK 3 is in standby, turn off the M-PAK 3 assembly by disconnecting the battery power cable in the 6-segment connector position F from either the 6-segment connector or from the battery pack.

Caution

Do NOT disconnect the M-PAK 3 battery pack while a data sampling is ongoing or DATA WILL BE LOST.

If power is disconnected during a moored sample sequence, the current sample sequence will be lost. Disconnecting power from a moored M-PAK 3 in low power sleep mode (i.e. between samples) is normal and will not result in any data loss.

If power is disconnected during a profiled sample sequence, the ENTIRE profile will be lost.

If you desire to terminate a profile earlier than the programmed time, connect the host cable and program back to the M-PAK 3 and press “STOP.” Once the sample cycle has stopped and the Host program indicates the M-PAK 3 is in standby, power may be removed.

3.8
Data Reduction

Files retrieved from the M-PAK 3 for WET Labs serial data output meters are in binary form. WETView or wetproce.exe may be used to convert the binary data to tab delimited ASCII files, suitable for further data reduction. Contact WET Labs for more information on WETView.

3.8.1
Clearing the Flash Drive

Once the user is sure the data has been completely retrieved from the M-PAK 3, go to the Upload Data window and click on Run.xxx Upload and Extraction to bring up the Profile Logger window. Click “Clear” to completely erase the flash disk. Once verifying that the data should be cleared from memory, a 30-second count down will occur, during which the M-PAK 3’s memory will be cleared, and the M-PAK 3 restarted. It will be necessary to reset the time after clearing the M-PAK 3’s memory.
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Figure 8. “Clear” Button on Right Side of Profile Logger Window

4.
Technical Reference

4.1
Power Consumption

The M-PAK 3 data logger software has been designed to minimize power consumption according to the type of operations that are occurring. The nominal M-PAK 3 power usage with a 12 V power supply is:

Moored Sleep Mode:





< 550 uA

Low Power Analog Mode (moored analog):

Warm Up and Flush Cycles




< 20mA


Sample Cycle






< 70 mA


Moored Logging, Digital:

Warm up, Flush, and Sample:




< 105 mA

Moored Logging, Digital and Analog:

Warm up, Flush, and Sample:




< 105 mA

Profiled Mode Logging, Digital and Analog 

Warm up, Flush, and Sample:




< 105 mA

Moored or Profile Mode, in Standby:


Host Interface set to 19200 or 38400 baud


< 40 mA


Host Interface set to 57600 or 115200 baud 


< 80 mA

4.2
Standard Data Format

4.2.1
Battery.000

The file battery.000 is used to log the battery voltage once per minute or once per moored sample interval if the sample interval is less than once per minute.

The battery file is also used to log any time periods that the low voltage cut-off has been exceeded (thus shutting down a sample cycle) and to log if/when the 8 volt limit was reached, placing the M-PAK 3 into long-term low power sleep.

The battery file has the following format:

10/26/98
21:59:42
12.1

10/26/98
22:01:43
12.1

10/26/98
22:03:43
12.0

10/26/98
22:05:43
12.0

10/26/98
22:07:43
12.0

10/26/98
22:09:43
12.0

10/26/98
22:11:43
12.0

4.2.2
Analog.xxx

A single ASCII table is generated whenever one or more analog inputs are selected. 

The profile analog file format is:

16000 ms is at 10/29/98
11:24:05.000

Analog Inputs: 1 2 3 4

16000
2.564
1.178
1.201
0.219

16200
2.564
1.178
1.201
0.219

16400
2.565
1.179
1.202
0.219

16600
2.564
1.179
1.202
0.218

16800
2.565
1.179
1.202
0.218

17000
2.565
1.179
1.202
0.218

17200
2.565
1.179
1.202
0.220

17400
2.565
1.179
1.202
0.218

17600
2.565
1.179
1.202
0.220
Then moored analog file format is:

Analog Inputs: 1 2 3 4

10/23/98
10:54:38.000
2.790

1.074

1.137

0.243

10/23/98
10:54:38.200
2.791

1.096

1.152

0.246

10/23/98
10:54:38.300
2.790

1.115

1.164

0.246

10/23/98
10:54:38.400
2.791

1.133

1.176

0.246

10/23/98
10:54:38.500
2.790

1.150

1.187

0.248

10/23/98
10:54:38.600
2.791

1.165

1.197

0.249

10/23/98
10:54:38.700
2.791

1.180

1.207

0.249

4.2.3
WET Labs Instrument Files

In profile mode, the M-PAK 3 reads, validates, and stores all valid data records for the following WET Labs instruments: A-3, AC-3, ac-9, HiStar, SAFire, VSF, VSF 3.

In moored mode, the M-PAK 3 reads, validates, and stores one valid data record per second data from the following WET Labs instruments: A-3, AC-3, ac-9, HiStar, SAFire, VSF, and VSF 3. At the end of the data record, the M-PAK 3 appends the M-PAK 3’s current date and time in the format describe under the “Moored Data Time Stamp” section.

4.2.4
GPS Files

In profile mode, the M-PAK 3 reads, and stores all incoming data records GPS receivers. Additionally, the M-PAK 3 will validate and display the time and latitude/longitude information for NMEA-0183 compliant GGA and GLL data sentences.

In moored mode, the M-PAK 3 will validate and display the time and latitude/longitude information for NMEA-0183 compliant GGA and GLL data sentences. The M-PAK 3 will store one ASCII GPS data record per second in the following format:

10/29/98
13:59:55
44:32.3270N
123:22.6220W

10/29/98
13:59:56
44:32.3270N
123:22.6220W

10/29/98
13:59:57
44:32.3270N
123:22.6220W

10/29/98
13:59:58
44:32.3280N
123:22.6230W

10/29/98
13:59:59
44:32.3280N
123:22.6230W

10/29/98
14:00:00
44:32.3290N
123:22.6240W

10/29/98
14:00:01
44:32.3290N
123:22.6240W

10/29/98
14:00:02
44:32.3290N
123:22.6250W

10/29/98
14:00:03
44:32.3300N
123:22.6250W

10/29/98
14:00:04
44:32.3300N
123:22.6260W

4.2.5
Non-WET Labs Meters

In both profile and moored modes, the M-PAK 3 will attempt to read and store all data from non-WET Labs instruments running a standard baud rate with 8 data bits, no parity bits, and 1 or 2 stop bits. No attempt is made to validate the data or in the case of moored M-PAK 3, no attempt is made to provide a time stamp. While WET Labs cannot guarantee the M-PAK 3 will be able to read the data from all non-WET Labs instruments, the M-PAK 3 will have a high rate of success providing there is at least a brief 50 ms pause between data records. This is true for all instruments with baud rates of 1200, 2400, 4800, 9600, 19200, 38400, and 57600. 

FSI-TD (Temperature-Depth) Data Format 

	Msec
	Temperature deg C
	Pressure (dbars)

	18610
	+22.0290
	+000.057

	18920
	+22.0293
	+000.035

	19240
	+22.0293
	+000.080

	19570
	+22.0290
	+000.080

	19890
	+22.0290
	+000.057

	20210
	+22.0290
	+000.057


4.2.6
Moored Data Time Stamps

For all WET Labs instruments used with a moored M-PAK 3, no more than one record per second will be stored. An M-PAK 3 date and time stamp will be appended to the end of each record. The format is such that when viewing the binary files the time and date will appear as ASCII characters. 

For example, 12:05:02 on 11/6/98 would appear as:
12 05 02 11 06 98 all in hex. The actual base 10 numbers stored would be: 18 5 2 17 6 152 all as unsigned integer characters.

The following code segments are used to time and date stamp WET Lab meters and GPS records in moored mode.

typedef struct dandt


{


unsigned char 
h,




m,




s, 




mon,




day,




year;


} dandtdata;

if (mpak3_mode == MOORED_MODE)


{


dandtdata d;


d.h = GetHexByte (t->tm_hour);


d.m = GetHexByte (t->tm_min);


d.s = GetHexByte (t->tm_sec);


d.mon = GetHexByte (t->tm_mon+1);


d.day = GetHexByte (t->tm_mday);


d.year = GetHexByte (t->tm_year % 100);


fwrite( (unsigned char *)&d, 6L, (size_t)1, logfile[meter]);


*filesize += 6;


last_secs[m] = tt.secs;


}

unsigned char GetHexByte (short i)

{

char s[10], upper[10], lower[10];

short msb, lsb, tmp;

sprintf (s,"%02d",i);

upper[0] = s[0];

upper[1] = 0x00;

lower[0] = s[1];

lower[1] = 0x00;

sscanf (upper,"%x", &msb);

sscanf (lower,"%x", &lsb);

tmp = (msb << 4) & 0xf0;

tmp |= (lsb & 0x0f);

return ( (unsigned char)tmp);

}

4.3
M-PAK 3 CHL Output

The M-PAK 3 can use the a650, a676, and a715 channels of an ac-9 to measure the chlorophyll absorption peak at 676 nm and send the calculated values in units of inverse meters out either the Host port or out the Meter 1 port in real-time. This section describes the conditions and limits that apply to the chlorophyll absorption calculations and output.

4.3.1
M-PAK 3 Configuration

To get a real-time reading of the chlorophyll absorption, the M-PAK 3 must have the following setup.

Realtime Output: Either (a) CHL->Host or (b) CHL->Meter 1.

B: Meter1, Pump 1: 
ac-9 TD

C: Meter 2, Pump 2:
FSI-TD

Note

Although other meter pairs are possible, currently the M-PAK 3 is only able to combine the data outputs from an ac-9 and an FSI-TD, or Temperature/Depth sensor, to determine the chlorophyll absorption. 

If a different meter combination is required, please contact WET Labs to make your requirements known.

4.3.2
Data Output

The chlorophyll absorption of a water sample will be output in the following format:

+xx.xxxx<CR><LF> in units of inverse meters. This data output will not occur during the warm up or flush operations, but only once per ac-9 data frame during the sample operation of the M-PAK 3. 

4.3.3
M-PAK 3 Cabling

To read the chlorophyll absorption from an ac-9 via the host port, use the standard Host Port cable or pin out.

There are several options to read the chlorophyll data from the Meter 1 port. 

1. A ‘Y’ cable is can be used to combine the ac-9 input and chlorophyll output on the Meter 1 port, Port A.

2. The M-PAK 3 can be modified to output the chlorophyll measurement via an unused analog port (Port D or E).

3. The M-PAK 3 can be modified to output the chlorophyll measurement out the power input port, Port F. 

Please contact WET Labs to determine which method will best meet your requirements.

4.3.4
Device Files

To correctly calculate the chlorophyll absorption, the M-PAK 3 requires a current ac-9 device file. The M-PAK 3 Host program will extract the calibration information for a650, a676, and a715 for use in calculating chlorophyll absoprtion.

To download the required ac-9 information:

1. Copy the current ac-9 device file to ac9chl.dev in the directory that M-PAK 3 host program resides in.

2. Using a text editor, replace the word “Reserved” with “XX.X
; TCal” on line 4 the file ac9chl.dev. The XX.X is the TCal or calibration temperature and must be greater than 0.0 and less than 50.0 C. Save the file as a “Text Only” file.

3. Start the M-PAK 3 Host program and the M-PAK 3.

4. Use the right mouse button pop up menu or <ALT>D to bring up the Download AC9 Device File menu.

5. Press the “Send ac9chl.dev” button. A pop up message showing the device file’s serial number and TCal will appear. Press OK. 

After several seconds, the M-PAK 3 will resume normal operation.

To view the ac-9 device file information stored within the M-PAK 3:

1. Start the M-PAK 3 and Host program.

2. Use the right mouse button pop up menu or <ALT>D to bring up the Download AC9 Device File menu.

3. Press the “Get mpak3chl.dev” button. A pop up message showing the data upload is complete will occur. Press OK.

4. The S/N, path length, TCal, and offsets and temperature corrections for a650, a676, and a715 should be checked for accuracy vs. the values found in the ac9chl.dev file.

4.3.5
Chlorophyll Absorption Data Storage

Currently, none of the chlorophyll absorption calculations are being stored within the M-PAK 3. 

4.3.6
Chlorophyll Absorption Calculation Mathematics

The M-PAK 3 uses the following equation to calculate the inverse meter measurement for each channel:

rawaxxx = offsetxxx - ln (asig/aref)/path - Kmxxx = m-1

for rawa650, rawa676, and rawa715 where:

offsetxxx is the wavelenth specific offset correction for each instrument

path is either 0.10 or 0.25 meters

asig is a channel signal

aref is a channel reference

Kmxxx is meter temperature correction for each wavelength, calculated from:

Kmxxx = (itemp – t0) * (v1 – v0) / (t1 – t0) + v0

itemp is internal temperature bounded by the t0 and t1 temperature bins

t0 is the lower temperature bin from the ac-9 device file

t1 is the upper temperature bin from the ac-9 device file

v0 is the value at t0 for each wavelength from the ac-9 device file

v1 is the value at t1 for each wavelength from the ac-9 device file

Water temperature corrections for all 3 wavelengths are made according to:

axxx = rawaxxx – (xtemp – TCal) * Kxxx

Kxxx is the water temperature corrections, per degree Celsius:

K650 = 0.00015

K676 = 0.00010

K715 = 0.00290

xtemp = external temperature measured by a Temperature Depth sensor in degrees Celsius

TCal is the meter’s calibration temperature in degrees Celsius

The M-PAK 3 calculates the chlorophyll content by the following equation:

chlorophyll = a676 – (a650-a715)/2

where, a650, a676, and a715 are the temperature corrected inverse meters measurements.

4.4
Specifications

Instruments: 2 RS-232 serial; 3 analog

Interfaces

Analog 0–5 V, single-ended 12-bit A/D

Digital RS-232

Memory Size: 20 MB typical

Host Interface: Windows-95

Rated Depth: 500 meters

Dimensions (material): 7.0 x 4.1 in (17.8 x 10.4 cm) (plastic)

Modes of Operation

Time Interval: (moored) Yes

Single

Profile: Yes

Multiple Profile: Yes

Current in Sleep Mode: 550 µA

Current in Logging mode (Analog): < 80 mA

Current in Logging mode (Digital): < 105 mA

Appendix A: Connector Assignments

M-PAK 3, S/N 019 and Below

M-PAK 3s prior to serial number 020 use six-segment connectors. See next section for all others. 
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Figure A1. M-PAK 3 Connector Flange

6-Segment Connector Assignments

Note:

The “pie” segments are labeled A–F on the connector.

Port A:  Host Serial Connection

1. Ground

2. N.C.

3. RS-232 From Host

4. RS-232 To Host

Port B: Serial Input Meter 1 (or Pump 1)


1. Ground

2. +V for Meter 1 or Pump 1

3. RS-232 From Meter 1

4. RS-232 To Meter 1

Port C: Serial Input Meter 2 (or Pump 2)
1. Ground

2. +V for Meter 2, or Pump 2

3. RS-232 From Meter 2


4. N.C.

Port D: Analog Input 3, Analog Input 4 (or Pump 3)

1. Ground
2. +V for Analog 3,Analog 4, Pump 3

3. Analog Input 3

4. Analog Input 4 (Optional)


Port E: Analog Input 1, Analog Input 2 (or Pump 4)

1. Ground

2. +V for Analog Meter 1, Analog Meter 2, Pump 4

3. Analog Input 1

4. Analog Input 2

Port F: Battery Pack

1. Ground




2. +V from Battery



3. N.C.

M-PAK 3, S/N 020 and Above

M-PAK 3s beginning with serial number 020 will typically use the connector shown in Figure A2 below.
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Figure A2. M-PAK 3 Connector (S/N 020 and above)

Port A: Host Serial Connection

	Pin 1
	Ground

	Pin 2
	Host RS-232 TX

	Pin 3
	NC

	Pin 4
	+V from power

	Pin 5
	Host RS-232 RX

	Pin 6
	NC


Port B:  Serial Input Meter 1

	Pin 1
	Ground

	Pin 2
	+V for meter 1

	Pin 3
	Meter 1 RS-232 TX

	Pin 4
	Meter 1 RS-232 RX


Port C:  Serial Input Meter 2

	Pin 1
	Ground

	Pin 2
	+V for meter 2

	Pin 3
	Meter 1 RS-232 TX

	Pin 4
	NC


Port D: Auxiliary Pump Power/Analog Input 3 

	Pin 1
	Ground

	Pin 2
	Analog input 3

	Pin 3
	Ground

	Pin 4
	+V for auxiliary pump

	Pin 5
	Analog input 4 (optional)

	Pin 6
	NC


Port E: Analog Meters 1 and 2

	Pin 1
	Ground

	Pin 2
	Analog input 1

	Pin 3
	Ground

	Pin 4
	+V to analog meters 1 and 2

	Pin 5
	Analog input 2

	Pin 6
	Ground


Port F:  Battery Pack

	Pin 1
	Ground

	Pin 2
	+V from battery

	Pin 3
	+V from battery


Appendix B: Multiplexer

The Mini-Mux Sub Unit, or MMX-Sub, is 4-to-1 serial data multiplexer that can be used to provide power to and to combine the data from up to 4 RS-232 serial input instruments into a single RS-232 or RS-422 data stream.   The MMX-Sub can be used in conjunction with either an M-PAK 3 or with a standalone Mini-Mux Deck Unit or MMX-Deck.  In either case, the MMX-Sub is set up and controlled by the WETHost program.

Installation

To install WETHost, insert the floppy disk into the appropriate drive and open it. Copy the WETHost application to the hard disk location of your choice. 

Operation

Pre-Setup Considerations

Note the following considerations prior to configuring the MMX-Sub.

Port 1 is used for both Port 1 input and the Host port.  Changing the setup for either Port 1 or the Host Port will cause the setup for the other to be changed.

If the Host port setup is changed, it will be necessary to change the Host COM Port baud rate to match the newly selected rate.

Port 1/Host port is limited to 8 data bits and no parity bits.

Because of hardware constraints within the MMX-Sub, Port 1/Host port should be limited to instruments with low data rates of 100–200 bytes per seconds.

The combined input and output baud rates for the MMX-Sub Ports 2, 3, 4, and Sea Cable is 142k baud.  Any combination of input and output baud rates may be selected providing the total baud rate remains less than or equal to 142K.  

The Sea Cable output has a 2000 byte buffer.  Any Sea Cable baud rate may be selected providing that the total burst or steady state throughput does not cause an overflow of this 2 k buffer.  

The Sea Cable or output port is restricted to setups with 8 data bits and no parity bits.

Each port receives port via a self-resetting, 1.5 A fuse.  This is a slow burn fuse with a limited number of reset cycles.

Figure B1 below shows the WETHost screen that controls the MMX-Sub. 
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Figure B1. WETHost controller screen

Configuration

To configure the MMX-Sub:

Connect an RS-232 host cable between Port 1 or the MMX-Sub and a COM port on  a PC2.  Apply 12–15 VDC power to the MMX-Sub. Start the WETHost program and select the Mini-Mux Sub Unit tab.

Select the appropriate COM1 or COM2 in the Host COM Port box.

Change the Host Port baud rate selection until the Sub Unit Status begins to update.  If the multiplexer’s Status is “enabled,” the mini-mux Sub Unit Status will show the elapsed time, voltage, and port input bytes per seconds for all 4 input ports. 

Press the “Stop Data” button.

Press the “Get Setup” button.  The Sub Unit Port setup will now show how each port is configured. 

Note

Refer to Pre-Setup considerations A–D before implementing step 6.

1. On a port-by-port basis:

a. Select a port with the “Select Port” combo box.

b. Select the desired port setup with the “New Port Setup” combo box.

c. Press the “Send Port Setup” button.

2. As each port setup is sent, the “Current Setup” for that port will be updated.

3. After all the ports are correctly selected, press “Resume Data.” The new setups will now take effect.

Note

At any time prior to pressing the “Store Setup” button, the user may return to the original setup by (a) pressing the “Retrieve Setup” button or (b) cycling the power on the MMX-Sub, and then starting over at step 3.

4. After all the ports are correctly selected, press “Store Setup.”  This will store the setup in the MMX-Sub’s flash memory.  This is the setup that will be used the next time power is applied to the MMX-Sub.

MMX-Sub Output

Use the “Output Format” combo box and the “Send Output Format” to select the MMX-Sub status and data outputs.  The options are:

No_Status: Standard Sea Cable output without any status being sent to the Host/Meter 1 port.

Mux_Status.  Standard Sea Cable output with status sent to Host/Meter 1 port.

PassThruPort1:  Send only the Port 1 input out the Sea Cable port.

PassThruPort2:  Send only the Port 2 input out the Sea Cable port.

PassThruPort3:  Send only the Port 3 input out the Sea Cable port.

PassThruPort4:  Send only the Port 4 input out the Sea Cable port.

Appendix C: M-Pak 3x2
The M-PAK 3x2 is a hybrid between and an M-PAK 3 and one or two serial data multiplexers (aka Mini-Mux). The combination of the M-PAK 3 and Mini-Muxes can provide time-sequenced data collection for either 5 or 8 serial instruments. The Mini-Muxes are used to combine up to 4 RS-232 serial data streams into a single output stream, which is recorded by the M-PAK 3 as either Meter 1 or Meter 2.

The M-PAK 3x2 provides 10 self-resetting fuses, one for each serial port and pump port.  

Connector Map 

Figure C1 below shows the connectors for instruments optionally configured with two mini-multiplexers.
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Figure C1. M-PAK 3 Connectors, Configured with Two Mini-Multiplexers

Bulkhead Connectors Wiring To:

Data Mux 1

#1  MCBH-4-FS
RS-232 Serial Data Input
Data Mux 1 Port



1.  Ground






2.  Power Output





3.  RS-232 RX






4.  RS-232 TX






#2  MCBH-4-FS
RS-232 Serial Data Input
Data Mux 1 Port 2

1.  Ground






2.  Power Output





3.  RS-232 RX






4.  N/C

#3  MCBH-4-FS
RS-232 Serial Data Input
Data Mux 1 Port 3

1.  Ground






2.  Power Output





3.  RS-232 RX






4.  N/C




#4  MCBH-4-FS
RS-232 Serial Data Input
Data Mux 1 Port 4

1.  Ground






2.  Power Output





3.  RS-232 RX






4.  N/C





Bulkhead Connectors Wiring To:
Data Mux 2

#5  MCBH-4-FS
RS-232 Serial Data Input
Data Mux 2 Port 1

1.  Ground






2.  Power Output





3.  RS-232 RX






4.  RS-232 TX






#6  MCBH-4-FS
RS-232 Serial Data Input
Data Mux  2 Port 2

1.  Ground






2.  Power Output





3.  RS-232 RX






4.  N/C




#7  MCBH-4-FS
RS-232 Serial Data Input
Data Mux 2 Port 3

1.  Ground






2.  Power Output





3.  RS-232 RX






4.  N/C





#8  MCBH-4-FS
RS-232 Serial Data Input
Data Mux 2 Port 4

1.  Ground






2.  Power Output





3.  RS-232 RX






4.  N/C





Bulkhead Connectors Wiring To:
M-PAK 3 Interface Board

#9 MCBH-6-MP 
Host Connector
M-PAK 3 Host Port

1.
Ground





2.
RS232 RX





3.
RS485A





4.
+12 Power Input (with protection diode)




5.
RS232 TX





6.
RS485B





#10 MCBH-3-MP
Battery Connector

1.
Ground





2.
Power Input (with protection diode)



3.
N/C

#11 MCBH-3-FS
Pump 1 Power Output

1.
Ground





2.
Power Output





3.
N/C

#12 MCBH-3-FS
Pump 2 Power Output

1.
Ground





2.
Power Output





3.
N/C

Setup

The standard M-PAK 3 Host program (version 7 or later) is used to set all the standard M-PAK 3 parameters, which cover time intervals, pump control, data recording, and magnetic switch use.   (See the appropriate section for details.)  As the M-PAK 3 has the Mini-Muxes internally hardwired to it, the following constraints must be observed:

1. Meter 1 and Meter 2 must be set to one of the five Mux settings, Mux-9600 through Mux-115200.  These must match the Mux Output set on the Mini-Muxes themselves (See the Mini-Mux appendix for details on changing the Mini-Mux output).  The factory defaults are 38400 baud.

2. The Data File Format must be set to WL Archive Files.  This file format requires the use of the WET Labs Archive Processing program (or WAP) to extract the data in a time coherent manner.

3. There is a five-second delay between the start of the “Meter Warmup” cycle and the Mini-Mux starting operation.  Therefore, you should add five seconds to the warm up time.

4.  To change the serial port setup (baud rates or byte formats) for either of the Mini-Mux’s:

a. Start the M-PAK 3 Host program and connect the 6-pin host cable to connector 9 and to the host computer.

b. Connect the 4-point Mux Host cable to connector 1 for Mux 1 or to connector 5 for Mux 2.

c. Disconnect any pumps from the M-PAK 3.  If you are powering the M-PAK 3 with a battery, you may also want to limit power drain.

d. Power the M-PAK 3.

e. Use the right mouse button pop up menu to select “Power Up All Channels.”

f. Exit the Host Program and connect the Mux Host cable to the computer.

g. Start the WET Host program.

h. Follow the instructions in the WET Host manual to make the desired changes.  You will need to make changes to each Mini-Mux individually using both connectors 1 and 5.

i. When finished, save the settings, then exit the WET Host program.

j. Disconnect the 4-pin Mux Host cable and re-connect the 6-pin M-PAK 3 host cable. Use the right mouse button pop up menu to “Power Down All Channels”.

Operation

The M-PAK 3x2 operates (time intervals and data collection) as a normal M-PAK 3 (see the appropriate sections for details) with the following limits.

1.  Running an M-PAK 3x2 in moored mode will produce unpredictable results and is not recommended at this time.

2.  Selecting Realtime Output will cause a loss of data.

3.  Analog data collection with the M-PAK 3x2 is not currently possible.

Data Upload

Data retrieval and memory clearing with M-PAK 3x2 is the same as with an M-PAK 3 with one exception.  At the completion of a file upload, a single time coherent data file (archive.xxx) will be created instead of one or two meter.xxx files.  This data file must be processed with the WET Labs Archive Processing program (or WAP) to extract the data to individual instrument files.  (See the WAP manual for details).
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