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WARRANTY, TERMS, AND CONDITIONS

Thank you for purchasing a SonTek Argonaut-ADV . The instrument was thoroughly tested at the
factory and found to be in excellent working condition. If the shipping crate appears damaged, or
if the system is not operating properly, please contact SonTek immediately.

The system you have purchased is covered under a one year limited warranty that extends to all
parts and labor for any malfunction due to workmanship or errors in the manufacturing process.
The warranty does not cover shortcomings that are due to the design, nor does it cover any form
of incidental damage as aresult of errorsin the measurements.

In case your system is not functioning properly, first try to identify the source of the problem (see
the appropriate section of the manual for atrouble shooting advice). If additional support is
required, we encourage you to contact usimmediately if a problem is detected and we will work
to resolve the problem as quickly as possible. Most problems can be resolved without a system
being returned to us.

In case the system needs to be shipped back to the factory, please contact SonTek to obtain a
Return Merchandise Authorization (RMA) number. We reserve the right to refuse receipt of
shipments without RMAs. We require the system to be shipped back in original shipping
container using original packing material and all delivery cost to SonTek covered by the
customer (including all taxes and duties). If the system is returned without appropriate packing,
the customer will be required to cover the cost of a new packaging crate and material.
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INTRODUCTION

This manual is organized into the following sections:

» Section 1. Argonaut-ADV Components, Terminology, and Sampling — Definition of
terms used in this manual, plus a general description of Argonaut-ADV sampling.

e Section 2. Getting Started — Instructions for collecting data with the Argonaut-ADV in the
most-common configurations.

» Section 3. Direct-Command I nterface — Direct serial communication with the Argonaut-
ADV using aterminal or termina emulator.

» Section 4. Compass/Tilt Sensor Operation

e Section 5. Argonaut-ADV Hardwar e — Description of Argonaut-ADV electronics, cables,
connectors, and instructions for accessing system components.

» Section 6. Operational Considerations— Concerns relating to power supply, instrument
mounting, coordinate systems, maintenance, and troubleshooting.

e Section 7. Real-Time Deployment — Instructions for initiating an autonomous deployment
(using internal recording and battery power). This section also includes detailed information
on Argonaut-ADV power consumption and data storage requirements, and a genera
discussion of operating parameter selection.

» Section 8. Autonomous Deployment — Instructions for operating from battery power and
using the internal recorder.

» Section 9. Optional External Sensors— Concerns relating to optional external sensors
(CTD, Y S, analog sensors).

e Section 10. Additional Support

* Appendix A. Argonaut-ADV Binary Data File For mat

* Appendix B. Multiple Argonaut-ADV Operation using RS485
* Appendix C. SDI-12 Operation
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Section 1. Argonaut-ADV Components, Terminology, and Sampling

1-1. System Components
There are three main Argonaut-ADV configurations.

» Argonaut-ADV Underwater Configuration — This configuration (Figure 1) uses a
submersible housing for all system electronics: receiver, processor, recorder, and
compass/tilt sensor. The system operates on externally supplied power.

» Argonaut-ADV Autonomous Configuration — Thisis the Underwater Configuration
with the addition of internal batteries. The system isidentical to the one shown in Figure 1,
but with alonger housing to accommodate batteries. The autonomous system can be
configured with alkaline or rechargeable (NiCad) batteries depending on the application.

» Argonaut-ADV Splash-Proof Configuration — This system separates the receiver
electronics (in asmaller submersible housing) from the processor (in a separate splash-
proof housing). The two are connected by the probe cable. This system is primarily
designed for wading rod applications, and is shown in Figure 2.

Processor and
Receiver Housing ™,

Figure 1 —Argonaut-ADV Underwater Configuration
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- Proof Processing Electronics
with Rechargeable Battery —

Son lek

Figure 2 — Argonaut-ADV Splash-Proof Configuration

The following terms are used regularly when referring to the Argonaut-ADV.

» Probe— The probe consists of one transmitter and two or three receivers (for 2D or 3D
measurements). Probe components and functions are shown in Figure 3. See 8§6-4 and the
Argonaut-ADV Principles of Operation for different probe configurations.

* Mounting stem — The probe is mounted either on arigid metal stem (15 or 25cmin
length) or on a 1-m flexible cable (with arigid stem at the probe end).

* Receiver — Thereceiver electronics amplify and filter signals to/from the probe. In the
underwater system, the receiver isin the same housing as the processor (Figure 1). In the
splash-proof system, the receiver electronics are in a separate housing (Figure 2).

» Processor — The Argonaut-ADV processor consists of two printed circuit boards that
perform all Doppler velocity processing. In the underwater system, the boards are installed
in the same submersible housing as the receiver electronics (Figure 1). In the splash-proof
system, they are installed in a separate housing (non-submersible) that includes a
rechargeabl e battery (Figure 2).

» Probe cable - For the splash-proof system, a multi-conductor shielded cable connects the
probe and receiver to the processor. This cableis very noise-sensitive; it should never be
modified. The maximum probe cable length is 30 m (the cable is not shown in Figure 2).
The underwater system does not have a probe cable.
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» Power and communication cable — For the underwater system, asingle cable carries DC
power and serial communication between the processor and the controlling computer/data
logger. For the splash-proof system, separate cables are used for power and serial commu-
nication. Details: 83-1 for serial communication protocols used by the Argonaut-ADV .

» Temperature sensor — The temperature sensor isinternally mounted in the probe.
Temperature data is used to compensate for changes in sound speed; sound speed is used
to convert Doppler shift to water velocity. Details: 86-6 for temperature sensor; Argonaut-
ADV Principles of Operation for the effect of sound speed on velocity data.

» Compass/tilt sensor — This optional sensor (available only with the underwater system)
measures magnetic heading and 2-axis tilt (maximum tilt £50°). It allows the Argonaut-
ADV to report velocity measurements in Earth coordinates (East/North/Up or ENU).
Details: Section 4.

* Pressuresensor — This optional sensor (available only with the underwater system) is
mounted in the probe end of the processor housing. The sensor provides an integrated
measure of deployment depth with Argonaut-ADV velocity data. Details: 86-7.

» Battery power — The autonomous and splash-proof systemsinclude battery power for
autonomous deployments or as a backup in case of shore-power failure. Details: 86-1 for
input power requirements; Section 8 for autonomous operation; 85-7 for battery access.

Argonaut-ADV Operation Manual Firmware Version 11.2 (November 1, 2000) 3
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Cylindrical Sampling Volume

6 mm Diameter |
9 mm Height \A

Internally Mounted

L Temperature Sensor
_ ! ' Acoustic
Acoustic ! Transmitter
Receivers | .
o Acoustic

Receiver

Fixed Distanceto
Remote Sampling Volume
10 cm (nominal)

3D Velocity Measured in
Remote Sampling Volume

Figure 3 — Argonaut-ADV Probe and Sampling Volume

The following terms are commonly used with respect to the Argonaut-ADV probe (Figure 3).

* Transmitter — The central acoustic transmitter generates a short pulse of sound with the
magjority of energy concentrated in a narrow beam (6 mm in diameter).

* Recavers—

The acoustic receivers are mounted on arms from the central probe head. The

receivers are sensitive to a narrow beam, and are focused on a common volume located a
fixed distance from the probe head (nominally 10 cm).

» Sampling volume — The sampling volume is the physical location where the Argonaut-
ADV makes 2D/3D velocity measurements. Details. Argonaut-ADV Principles of

Operation.

Argonaut-ADV Operation Manual Firmware Version 11.2 (November 1, 2000)
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1-2.

Definitions and Terminology

This section defines terms commonly used when working with the Argonaut-ADV .

Direct-command interface — Direct serial communication with the Argonaut-ADV to
control system operation and retrieve data.

BREAK — A serial communication signal that causes a hardware reset and returns the
Argonaut-ADV to command mode. A BREAK consists of holding the transmit line high for
at least 300 ms, and is a standard function in most terminal emulator programs.
Temperature— Water temperature (in °C). A default value is entered by the user, and
another value is measured using an internal temperature sensor. Temperature is used for
sound speed calculations.

Salinity — Water salinity (in ppt). A user-supplied valueis used for sound speed
calculations.

Sound speed — Speed of sound in water (in m/s). Thisis used to convert the Doppler shift
to velocity. Sound speed is calculated either from user-specified temperature and salinity,
or from measured temperature and user-input salinity (83-8). See the Argonaut-ADV
Principles of Operation regarding the effect of sound speed on velocity data.

Argonaut-ADV Operation Manual Firmware Version 11.2 (November 1, 2000)
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1-3. Sampling Strategies
There are several terms specific to Argonaut-ADV sampling strategies, as shown in Figure 4.

Argonaut-ADV Sample
Fing T~ AveragingInterva

Continuous Sampling Averaging Interval = Sample Interval

Reduced Duty Cycle Sampling A inq Interval
veraging Interv

Samplelnterval%h
NAGHRARAARING UMCLCRRMIENNNNY, e

Burst Sampling Averaging Interval Burst Interval

Sampl%eaBurﬁ
Sample Interval ﬁ' %L\\ // | \
(|1 | 001

Figure 4 — Argonaut-ADV Sampling Strategies

* Ping - A single estimate of the 2D or 3D water velocity.

* Pinging rate — The number of pings per second (Hz). The Argonaut-ADV pings at 10 Hz.
For specialized applications, the pinging rate can be increased; contact SonTek for details.

» Sample— A samplerefers to the mean of a number of pings to produce an estimate of 2D
or 3D water velocity. A sample includes velocity, standard deviation, signal strength, and
sensor data (temperature, pressure, COmMpass).

* Averaginginterval — The period of time, in seconds, over which the Argonaut-ADV
averages data before computing a sample.

» Sampletime—The Argonaut-ADV records date and time from itsinternal clock with each
sample. The recorded time represents the start of the averaging interval.

» Sampleinterval — The time between sequential samples, in seconds. Thisis defined as the
time from the start of one sample to the start of the next sample, and must be greater than
or equal to the averaging interval (or the averaging interval will take precedence).

» Burst sampling — Allows you to record a number of samplesin rapid succession, and then
place the Argonaut-ADV in alow-power state for an extended period. Burst sampling
obtains information about both the short- and long-term variation of water velocity without
the power and memory required for continuous sampling.
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* Burst interval — The period of time, in seconds, between each sampling burst. Thisis
measured from the start of one burst to the start of the next burst, and must be greater than
the total time required for each burst.

» Samplesper burst — The number of samples recorded during each burst.

The Argonaut-ADV supports three basic sampling strategies.

» Continuous sampling — Thisis used for real-time data collection or for autonomous
deployments that do not have power or data limitations. The sample interval is the same as
the averaging interval, and burst sampling is disabled. The system is collecting data at all
times.

* Reduced duty-cycle sampling — This occurs when the sample interval is greater than the
averaging interval. When not collecting data, the Argonaut-ADV enters alow-power state
(<1 mW). Duty cycleis calculated asthe ratio of the averaging interval to the sample
interval. For example, an averaging interval of one minute with asampleinterval of five
minutes gives a 20% duty cycle and extends battery life by afactor of five.

* Burst sampling — Thislets you to obtain information about short-term flow variation
without requiring continuous operation. The Argonaut-ADV collects a number of samples
in rapid succession, and then enters the sleep mode. Duty cycle is calculated as follows.

Duty cycle = (Sanpl es_per_burst * Averaging interval) / Burst_interval

See Section 8 for details about system power consumption, calculating battery life, and initiating
autonomous deployments.
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Section 2. Getting Started

This section contains basic instructions for using the Argonaut-ADV in the most common
configurations. These instructions are not intended to be comprehensive, but should be sufficient
to learn about the instrument and start collecting data.

Initial testing is best done in a small tank of water where velocities can be introduced by stirring
the water. (A flumeisagreat option if available). Testing can also be done in air without any
damage to the system, but no meaningful velocity datawill be collected. If testing in water, be
sure there is sufficient scattering material for good operation (86-10).
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2-1. Input Power and Battery Operation
The Argonaut-ADV can be run from three different types of power sources.

» SonTek-supplied DC power supply
» SonTek-supplied internal Argonaut-ADV batteries
» User-supplied external power (battery or other)

SonTek DC Power Supply

» All Argonaut-ADV systemsinclude a DC power supply. Different power supplies are used
depending on system requirements.

» Cables are configured to match the power supply included with the system.

* If the system includes internal batteries, the system is set up to use the external DC supply
instead of the batteries when the DC supply is present.

* Touse, simply connect the power/communications cable into the Argonaut-ADV, and
then plug the power supply into the wall.

SonTek Internal Batteries

» Battery capacity and expected battery life are described in §8-2.1.

» Battery packs for different system configurations are described in 85-7.

» Batteries for autonomous systems are always connected to the instrument. To use the
system from battery power, just connect the power/communication cable and send a BREAK
(within SonTerm) or run any of the Argonaut-ADV software programs.

» The splash-proof system with internal battery has a switch on the front panel that must be
turned on before the system can be used (an indicator on the front panel will light up).

* All systemsinclude an external DC power supply. If this supply is connected, it will be
used instead of the internal batteries. The DC supply is recommended for system testing to
conserve battery power.

User-Supplied Power
* The Argonaut-ADV offers several different input power configurations for optimal
performance in avariety of applications.
» See 86-1 for adescription of input power requirements.
» See 85-5 for system wiring diagrams.

To Avoid Draining the Batteries When Systemis Not in Use
» Always power the system off before storing the system to prevent draining the batteries.
» The splash-proof configuration can be powered off using the switch on the front panel.
» All Argonaut-ADV configurations can be powered off by establishing direct
communications using SonTerm and sending the command Power O f (83-7).
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2-2. System Diagnostics Using ArgCheck

ArgCheck lets you quickly verify all aspects of Argonaut-ADV operation. Learning to use this
program, and using it on aregular basis, isthe best way to ensure consistently good data. The
instructions here are not intended to be comprehensive; see the Argonaut-ADV Software Manual
for details.

1.

Mount the probe in atank of water such that atank bottom or wall is20to 30 cm (8to 12 in)
from thetip of the probe.

2. Add asmall amount of the seeding material provided to ensure sufficient scattering material
(see the Argonaut-ADV Principles of Operation).

3. Connect the Argonaut-ADV power and communication cable(s) from the instrument to
COM 1 of the controlling computer and to the external power supply included with the
system.

4. Start ViewArgonaut using Start | Programs | SonTek Software | ViewArgonaut.

5. Click ArgCheck on the ViewArgonaut main menu.

6. The screen display will update every few seconds (watch the timeicon in the corner). Look at
the on-screen display to verify the following.
» Thewater has sufficient scattering material.
» All receivers see similar signal profiles — same height and location.
» The boundary reflection is present; move the probe to see the boundary return move.
» Theelectronic noise level isreasonable.

7. Click Exit to return to the ViewArgonaut main menu.
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2-3. Real-Time Data Collection with SonTek Software

This softwareis described in detail in the Argonaut-ADV Software Manual. Basic instructions
are given below.

1
2.

o oA~

7.

8.
9. Allow the Argonaut-ADV to collect several minutes of data. Stir the tank as necessary to

Mount the probe in asmall tank of water.

Add asmall amount of the seeding material provided to ensure sufficient scattering material
(see the Argonaut-ADV Principles of Operation).

Connect the Argonaut-ADV power and communication cable(s) from the instrument to
COM 1 of the controlling computer and to the external power supply included with the
system.

Start ViewArgonaut using Start | Programs | SonTek Software | ViewArgonaut.

Click Realtime on the ViewArgonaut main menu.

Set an averaging interval of 10 seconds, specify arecording file name, and press OK to send
the parameters to the system. See Section 3 and the Argonaut-ADV Software Manual for
details about parameter settings.

Click on the green Play symbol “»” to start data output and display.

Click on the red Record symbol “e” to start recording. Make note of the file name.

introduce a reasonabl e velocity signal.

10. Stop data collection by clicking on the black Stop symbol “m”.
11. Exit the real-time data collection software and use the postprocessing software to look at the

data collected (§2-4).
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2-4. Viewing Argonaut-ADV Data (PostProcessing)

ViewArgonaut includes a post-processing utility to display and analyze Argonaut-ADV data.

1.

2.
3.
4

oo

Start ViewArgonaut using Start | Programs | SonTek Software | ViewArgonaut.

Click PostProcessing on the ViewArgonaut main menu.

UseFile | Open to select adatafile to load.

Select afile recorded with the real time software (or use the demonstration file included with
the software) and click OK to load the data.

Click ok when the software shows a summary of the datafile.

The software will now show atime-series plot of al velocity datain thefile. Try using the
following features. See the Argonaut-ADV Software Manual for more options.

» Change the velocity scale by double-clicking on the vertical axis.

» Changethetime display by selecting View | X-Axis Display as.

e Zoom in and out of portions of the data using the zoom in and out icons.

*  Experiment with other icons and menus to see the processing options.

Exit the postprocessing software by selecting File | Exit.

12
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2-5. Real-Time Data Collection using Serial Output Data

The Argonaut-ADV is often integrated with a variety of dataloggers using the direct-command
interface and serial output data. For this type of application, it will be helpful to gain experience
with the system using the direct-command interface. For a detailed description of all commands,
see Section 3. For more information on using the SonTerm terminal emulator, see the Argonaut-
ADV Software Manual.

1. Connect the Argonaut-ADV power and communication cable(s) from the instrument to
COM 1 of the controlling computer and to the power supply included with the system.

2. Start SonUtils using Start | Programs | SonTek Software | SonUtils.

3. Click sonTermw on the SonUtils main menu.

4. The blue (top) portion of the screen shows output from the Argonaut-ADV; the white

(bottom) portion shows commands sent by the user.

Capture all communication to atext file by selecting File | Log File.

Click the BREAK symbol (or press Alt+B) to bring the system into command mode (the

Argonaut-ADV command prompt is“>").

7. Typehel p and press <Enter> at the command prompt to show menus of the available
commands.

8. Usethefour “Show” commands (Show Conf, Show System, Show Setup, Show Deploy) to
display al Argonaut-ADV parameter settings.

9. Type Conpass CONT to display data from the internal compass/tilt sensor (if installed). Rotate
and tilt the Argonaut-ADV to verify compass operation (84-1). Press any key to stop data
output.

10. Type sensor CONT to display data from the temperature, pressure, and battery voltage
sensors (83-11 and 86-7). Press any key to stop data outpui.

11. Typedi r and press <Enter> to view the contents of the internal recorder.

12. Select reasonabl e operating parameters for trial data collection. A sample set of commandsis

below; see Section 3 for details.
Vel Range 5 <CR>
Avgl nterval 10 <CR>
Sanmpl el nterval 10 >CR>
Dat aFor mat LONG <CR>
Qut Format ASCI I <CR>

13. Begin data collection with the st art command.

14. Allow the Argonaut-ADV to output a number of samples, and then exit SonTermW (File |
Exit). Now review the output datain the log file specified in Step 5. See §3-15.2 for output
data format.

oo
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2-6. Autonomous Deployment

Autonomous deployments (i.e., “stand-alone”) use the internal recorder for data storage (and
typically operate on battery power). Section 8 contains detailed instructions for autonomous
deployments. This section provides a brief overview of the steps used to collect a sample
deployment from external power. It assumes you already have a basic familiarity with the direct-
command interface.

1. Connect the Argonaut-ADV communication cable from the instrument to COM 1 of the
controlling computer.

Connect the Argonaut-ADV to the battery supply to be used during deployment.

Start SonUtils using Start | Programs | SonTek Software | SonUtils.

Click sonTermw on the SonUtils main menu.

Capture all communication to atext file by selecting File | Log File.

Click the BREAK symbol (or press Alt+B) to bring the system into command mode.

Select reasonable operating parameters for trial data collection. A sample set of commandsis

below; see Section 3 for details.
Vel Range 5 <CR>
Avgl nterval 10 <CR>
Sanpl el nterval 10 >CR>
Bur st Mode NO <CR>
Dat aFor mat LONG <CR>
Qut Format ASCI | <CR>
Depl oynment TEST <CR>

8. Begin data collection using the Deploy command (this ensures that data is written to the
internal recorder).

9. Allow the Argonaut-ADV to collect several minutes of data.

10. Click the BREAK symbol (or press Alt+B) to bring the system into command mode.

11. Typedi r and press <Enter> to view the contents of the internal recorder. Y ou should seea
file named TEST001.

12. Exit SonTermW (File | Exit).

13. From the SonUtils main menu, click SonRecw.

14. Click Connect to establish communication with the Argonaut-ADV and list the contents of
the recorder.

15. Select thefile to be retrieved, and then click Download to transfer the data to the computer
hard disk.

16. Exit SonRecW (File | Exit).

17. Look at the data recorded on the recorder using the postprocessing software in ViewArgonaut
as described in §2-4.

NoOrWN
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Section 3. Direct-Command Interface

Before starting data collection, you must set several operationa parameters. Y ou can do this
using the direct-command interface or the Argonaut-ADV software. This section describes the
direct-command interface using aterminal emulator (such as SonTerm or SonTermwW).

» Section 3-1 describes communication protocols and settings.

» Section 3-2 provides an overview of the operational modes of the Argonaut-ADV.

» Section 3-3 gives an important notice about cycling the Argonaut-ADV power source.
» Section 3-4 presents the syntax rules for the direct-command interface.

» Section 3-5 gives asummary of all available commands.

» Sections 3-6 through 3-14 describe each command in detail.

» Section 3-15 describes the data output format.

3-1. Serial Communication Protocols and Settings

The Argonaut-ADV can communicate using several serial communication protocols (see 86-5 for
additional information).

» RS232 - Single system operation with cable lengths to 100 meters (300 feet)
* R$422 — Single system operation with cable lengths to 1500 meters (4500 feet)
o R$485 — Multi-system operation with cable lengths to 1500 meters (4500 feet)
» SDI-12 — Single system operation with cable lengths to 100 meters (300 feet)

The protocol is set at the factory based on user requirements. The different protocols have the
following effects on the direct-command interface.

» RS232 — Direct-command interface is described here in Section 3.

* R$422 — Direct-command interface is described here in Section 3.

o R85 - RS485 is normally used only with SonTek-supplied software. The modified
interface with system addressing is not described here. See Appendix B for details on
R$485 operation.

e SDI-12 —This protocol uses a reduced direct-command interface, which istypically used
in conjunction with RS232 for compl ete programming capabilities. See Appendix C for
details on SDI-12 operation.

The default communication settings for all communication protocols are bel ow.

* 9600 baud (85-4 explains how to change baud rate settings)
» 8databits (fixed)

* No parity (fixed)

o 2 stop bits (fixed)
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3-2.

Modes of Operation

The Argonaut-ADV has five operational modes, each of which is described in this section:

Command mode

Data acquisition mode
Deployment mode

Sample mode (used with SDI-12)
Sleep mode

3-2.1. Command Mode

The Argonaut-ADV can send and receive commands related to all aspects of instrument
operation.

Y ou can enter the command mode from any other mode by sending a BREAK (83-4).

Y ou can enter the command mode from the data acquisition mode using the run-time
command “+++".

Y ou can put the Argonaut-ADV into any other mode only from the command mode.

To enter the data acquisition mode from the command mode, use the command St ar t .
To enter the deployment mode from the command mode, use the command Depl oy.

To enter the sample mode from the command mode, use the command Sanpl e.

To enter the sleep mode from the command mode, use the command Power OF f .

If the Argonaut-ADV isleft idle in the command mode for more than five minutes, it will
enter the sleep mode to conserve power.

3-2.2. Data Acquisition Mode

Data acquisition mode is used for real-time data collection, typically connected to an
external power supply and computer or data logger.

Data acquisition mode is entered from command mode with the command St ar t . After
the st art command, the Argonaut-ADV takes afew secondsto initialize and then begins
data collection.

In data acquisition mode, the Argonaut-ADV ignores the deployment parameters

Start Dat e, Start Ti ne, and all burst-sampling parameters.

If the internal recorder has been enabled (Recor der ON), data are output both over the
seria port and to the internal recorder.

If the recorder has been disabled (Recor der OFF), data are sent only to the serial port.

Y ou can exit the data acquisition mode and return to the command mode by sending a
BREAK (83-4) or by using the run-time command “+++".

While in data acquisition mode, the Argonaut-ADV can enter alow-power state between
samples. This stateis similar to, although not the same as, the sleep mode. The Argonaut-
ADV will enter the low-power state if the system command Aut oSl eep iS Set to ON (the
default setting). See 83-7 regarding the Aut oSl eep command and 83-14 regarding the
effects of the power saving state on the run-time commands.

16
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3-2.3. Deployment Mode

Deployment mode is used for autonomous data collection (internal recording, typically
with battery power).

Deployment mode is entered from command mode using the command Depl oy.

In deployment mode, the instrument starts data collection at the date and time specified by
St art Dat e and St ar t Ti ne. If the current date and time are after the specified start date
and time, the system begins data collection immediately.

In deployment mode, data are always stored to the internal recorder regardless of the
Recorder OV OFF parameter.

In deployment mode, the Argonaut-ADV will always enter the low-power state between
samples regardless of the Aut 0S| eep parameter (Aut oSl eep isforced ON).

Y ou can exit the deployment mode and enter the command mode by sending a BREAK.

3-2.4. Sample Mode

Sample mode is used with SDI-12 communication protocol to match data-logger
requirements.

Sample mode is entered from command mode using the command Sanpl e.

In sample mode, the Argonaut-ADV first performs all setup requirements for data
collection. It then enters alow-power mode, awaiting commands from an external data
logger.

In sample mode, the Argonaut-ADV collects one sample at atime on command from an
external datalogger.

For more information, see Appendix C.

3-2.5. Sleep Mode

Sleep mode is used to conserve power when the Argonaut-ADV isnot in use. In the Sleep
mode, the Argonaut-ADV consumes less than 1 mW of power.

The sleep mode is entered from the command mode using the command Power Of f .

Y ou can exit the sleep mode and enter command mode by sending a BREAK or by sending
the command “+++" (§3-14).

When in sleep mode, the Argonaut-ADV will not respond to any other external
commands. The exception isif system power is switched off and on (83-3).

If the Argonaut-ADV isleft idle in command mode for more than five minutes, it will
enter the sleep mode to conserve power.

To Avoid Draining the Batteries When the Systemis Not in Use

Always power the system off before storing the system to prevent draining the batteries.
The splash-proof configuration can be powered off using the switch on the front panel.
All Argonaut-ADV configurations can be powered off by establishing direct
communications using SonTerm and sending the command Power O f (83-7).
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3-3. Special Notice when Changing Power Sources

When power to the Argonaut-ADV isturned off and on (e.g., when changing batteries or
switching power supplies), the Argonaut-ADV enters the mode it was in before power was lost.

 If previously in command or sleep mode, the system will enter command mode.

 If previously in data acquisition mode, the system will immediately start real-time data
collection.

 If previously in deployment mode, the system will start a new deployment. St ar t Dat e and
St art Ti me areignored and the new deployment beginsimmediately. Thisis a safety
feature to avoid dataloss in the unlikely event of a problem with the system clock.

* If previously in sample mode, the system will again enter sample mode and wait for a
command to begin anew sample.

To Avoid Draining the Batteries When the Systemis Not in Use
» Always power the system off before storing the system to prevent draining the batteries.
» The splash-proof configuration can be powered off using the switch on the front panel.
» All Argonaut-ADV configurations can be powered off by establishing direct
communications using SonTerm and sending the command Power Of f (83-7).

IMPORTANT:

» When some computers and data loggers are turned on or off, they send asignal out the
serial port that can be interpreted by the Argonaut-ADV as a BREAK (83-4).

» If the Argonaut-ADV is connected to the serial port, this can interrupt data collection or
bring the Argonaut-ADV out of sleep mode and cause the loss of data or the draining of
the batteries.

» Always disconnect the Argonaut-ADV from the computer or datalogger befor e turning
the computer on or off.
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3-4. Command Syntax
Definition of BREAK:

» TheBREAK isaserial communication signal that causes a hardware reset and places the
instrument in command mode. A BREAK consists of holding the data input line high for a
period of at least 300 milliseconds. Most terminal emulators include the ability to send a
BREAK; SonTerm (supplied with the Argonaut-ADV) uses Alt+B.

These are the basic rules for direct communication with the Argonaut-ADV.

1. The Argonaut-ADV can be brought into the command mode from any other mode by
sending a BREAK.

2. All commands consist of a single keyword that may be followed by one or more ASCI|

parameters.

The commands and parameters are not case sensitive.

When the Argonaut-ADV has completed a command and is ready to accept another

command, it will send the prompt character “>”".

5. Parameters may be numeric (either integer or floating point), alphanumeric, or a

combination (e.g., adate or time string).

Commands must be terminated by a carriage return — <CR>.

The Argonaut-ADV echoes every character asit isreceived (except for run-time commands

received during data collection — see Section 3-14).

8. After receiving the <CR> that signals the end of the command string, the Argonaut-ADV
echoes with an additional line feed character — <LF>.

9. If the Argonaut-ADV recognizes acommand as valid it will transmit: <LF>OK<CR><LF>.

10. If acommand is not recognized, the parameters are out of range, or if the command cannot
be executed in the present state, the Argonaut-ADV returns an error message followed by
<CR><LF>.

> w

~No

IMPORTANT:

» When some computers and data loggers are turned on or off, they send asignal out the
serial port that can be interpreted by the Argonaut-ADV as a BREAK.

 If the Argonaut-ADV is connected to the serial port, this can interrupt data collection or
bring the Argonaut-ADV out of sleep mode and cause the loss of data or the draining of
the batteries.

» Always disconnect the Argonaut-ADV from the computer or datalogger befor e turning
the computer on or off.
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3-5.
The tables below summarize all direct commands that can be used with the Argonaut-ADV,

including any abbreviations (i.e., short versions of the same command). These commands are
categorized and explained in different sections and tables based on their function.

¢ Help commands (§3-6)

» System commands (83-7)

¢ Setup commands (83-8)

» Deployment commands (83-9)
» Recorder commands (83-10)
¢ Sensor commands (83-11)
» Compass commands (83-12)
¢ Show commands (83-13)

* Run-time commands (§3-14)
e CTD commands (89-1)

e YSI commands (89-2)

Direct-Command Summary

The following abbreviations are used for input parameters to the Argonaut-ADV.

- d Integer input (e.g., 30)
« dd Decimal real number input (e.g., 0.33 or 1.5)
e yy/mm/dd Date as year, month, and day (e.g., 1996/05/20 or 96/05/20)
e hh:mm:ss 24-hour clock with hour, minute, and second (e.g., 18:15:00)
Help Commands (Section 3-6)
Command Short Function
Help Hor? Available help categories
Help System H/? System General system commands
Help Setup H/? Setup Real-time data collection commands
Help Deploy H/? Deploy Autonomous deployment commands
Help Recorder H/? Recorder | Datarecorder commands
Help Sensor H/? Sensor Peripheral sensor commands
Help Compass H/? Compass | Compass/tilt sensor commands
Help Show H/? Show Commands to display system configuration

20
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System Commands (Section 3-7)

Command Short Function Parameters
Starts real-time data collection (enter data
Start (none) o
acquisition mode)
Starts autonomous deployment (enter
Deploy (none) deployment mode)
SaveSetup (none) | Save current parameters to EEPROM
Defaults DEF Sets all parameters to factory defaults
Ver (none) | Shows CPU firmware version
DSPVer (none) | Shows DSP firmware version
BoardRev (none) | Shows electronics board revision number
SerNum (none) | Shows Argonaut-ADV serial number
Date <date> (none) | Shows/ sets system clock date yy/mm/dd
Time <time> (none) | Shows/ sets system clock time hh:mm:ss
PowerOff (none) | Puts Argonaut-ADV in sleep mode
If ON, Argonaut-ADV enters reduced ON or
AutoSleep <mode> AS power statge between samples OFF
AUTO or
OutM ode <mode> OM Selects data output mode POLLED
ASCII,
BINARY,
OutFormat <format> OF Specifies output data format SEABIRD,
METRIC, or
ENGLISH
Recorder <status> (none) | Turnsinternal recording on or off ON or OFF
RecM ode <mode> (none) | Setsrecording mode NORMAL
Setup Commands (Section 3-8)
Command Short Function Parameters
Temp <temperature> | (none) | Set default temperature (°C) d.d
Sal <salinity> (none) | Set default salinity (ppt.) d.d
Avglnterval <seconds> | Al Set averaging interval (sec) d
S:{rancglne(;gerval Sl Set time between samples (sec) d
Ve Range <range> VR Sets velocity range (index value) d [0 to 5]
S;gtzaftem CY Set coordinate system for velocities SrEEANMU’ XYz
Set temperature used for sound speed USER or
TempMode <mode> | TM | 4 culations MEASURED
DataFormat <format> | DF Set output and stored data format LONG or
SHORT
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Deployment Commands (Section 3-9)

Command Short Function Parameters
Deployment <name> | (none) | Set deployment name (5 charactersmax) | ASCII text
Comments (none) | Enter deployment comments ASCII text
StartDate <date> SD Set deployment start date yy/mm/dd
StartTime <time> ST Set deployment start time hh:mm:ss
Avglinterval <seconds> | Al Set averaging interval (sec) d
Sompieinterva s Set time between samples (sec) d
BurstM ode <mode> BM Enable or disable burst sampling YESor NO
Burstinterva BI Set time between bursts (sec) d
SamplesPerBurst SB Set number of samples per burst d
<number>
Recorder Commands (Section 3-10)

Command Short Function Parameters
LD or Dir (none) | List deployments currently on recorder
Format (none) | Erase all data from recorder
RecStatus (none) | Show recorder size and free space | eft
Recorder <status> (none) | Turnsinternal recording on or off ON or OFF
RecMode <mode> (none) Sets recording mode (**BUFFER MODE | NORMAL or

ISNOT CURRENTLY ENABLED**) BUFFER
OD <name> (none) | Open deployment to access data :gr?]pelfyment
CD (none) | Return name of currently open deployment

Retrieve configuration information from
RC (none)

currently open deployment
RSA [N] (none) ]Ic?etrieve next N samples from file, ASCII d

ormat
RSB [N] (none) ]Ic?etrieve next N sample from file, binary d
ormat
FS (none) | Go to first sample in deployment
LS (none) | Go to last sample in deployment
GS <sample number> | (hone) | Go to <sample number> in deployment d
CS (none) | Return current sample number
NS (none) | Return number of samplesin deployment
22
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Sensor Commands (Section 3-11)

Command Short Function Parameters

Display most recent temperature, pressure,
Sensor (none) and battery voltage data

Display continuous temperature, pressure,
Sensor CONT (none) and battery voltage data
PressOffset (none) | Display pressure sensor calibration offset

. A . St

PressScale (none) Display pressure sensor calibration 1

order coefficient

. . . nd

PressScale 2 (none) Display pressure sensor calibration 2

order coefficient

Compass Commands (Section 3-12)

Command Short Function Parameters
Compass (none) Display most recent heading, pitch, and

roll data
Compass CONT (none) ge:t sglay continuous heading, pitch, and roll
Compass CAL (none) | Perform a compass calibration

Show Commands (Section 3-13)
Command Short Function
Show Conf S Conf Display hardware configuration parameters
Show System S System Display general system parameters
Show Setup S Setup Display real time data collection parameters
Show Deploy S Deploy Display autonomous deployment parameters
Run-Time Commands (Section 3-14)

Command* Short Function
+++ (none) Return to command mode (stop data collection)
©) (none) Transmit last sample
T (none) Transmit Argonaut-ADV date and time
C+ (none) Adjust real-time clock +1 second
C- (none) Adjust real-time clock -1 second
A (none) Transmit time |eft in current averaging interval (seconds)

*These commands available only in data acquisition mode.
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CTD Commands (Section 9-1)

Command Shortcut | Function

CTD (none) Display most recent CTD reading
CTD CONT (none) Display continuous CTD readings
CTD Tak (none) Direct serial communication with CTD

Y SI Commands (Section 9-2)

Command Shortcut | Function

Y S (none) Display most recent Y S| reading

YSI CONT (none) Display continuous Y Sl readings

Y S| Tak (none) Direct serial communication with Y SI
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3-6. Help Commands

The Argonaut-ADV direct-command interface contains severa on-line help commands. These
are designed such that, by starting with “Help”, you are led through a series of menus that show
al Argonaut-ADV commands. The following help commands display all commands you would
normally use for any aspect of Argonaut-ADV operation. Entering any of these commands at the
direct-command prompt will display the appropriate help menus.

* Hel p —Listsal available help menus

* Hel p Syst em— General system commands (83-7)

* Hel p Setup — Real-time data collection commands (§3-8)

* Hel p Depl oy —Autonomous deployment commands (83-9)

* Hel p Recorder —Datarecorder commands (§3-10)

* Hel p Sensor — Peripheral sensor commands (83-11)

* Hel p Conpass — Compass/tilt sensor commands (83-12)

* Hel p Show— Commandsto display system configuration (83-13)
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3-7. System Commands
System commands relate to general operation of the Argonaut.

» Starting data collection

» Displaying the serial number
» Setting the clock

» Dataoutput and storage

Each command is shown with its full name, short name (if one exists), optional parameters (in
brackets), and appropriate detailed information.
Start

» Thiscommand starts real-time data collection, putting the Argonaut-ADV into data

acquisition mode (83-2.2).

» Thesystem first saves al recently entered commands (i.e., does a SaveSet up).

» Data collection beginsimmediately (St ar t Dat e and St ar t Ti me are ignored).

* Burst sampling cannot be used (burst sampling parameters are ignored).

* The system enters alow-power state between samplesif Aut oSl eep iSON.

* Run-time commands can only be used when Aut oSl eep iS OFF.

» Datawill be stored to the recorder if enabled (Recor der ON).

Depl oy

» This command starts autonomous data collection, putting the Argonaut-ADV into
deployment mode (83-2.3).
The system first saves all recently entered commands (i.e., does a SaveSet up).
Data collection begins when the Argonaut-ADV clock reaches the specified St ar t Dat e
and st art Ti ne. If the current date and time is after the specified start date and time, data
collection begins immediately.
Argonaut-ADV data are stored to the recorder regardless of the Recor der setting.
The system enters alow-power state between samples (Aut oSl eep isforced ON).
Note: Do not confuse the Depl oy and Depl oynment commands (83-9).

Sampl e
e The sanpl e command is used with the SDI-12 serial interface.
» See Appendix C for adescription of the SDI-12 interface.

SaveSet up
» Thissavesall current parameter settings to internal memory (EEPROM).
» This must be done before the system is shut down (or before a BREAK is sent) or any
recently entered commands will be |ost.
* Thisis performed automatically as part of the St ar t , Depl oy, and Sanpl e commands.

Def aul t s Or DEF
» Thissetsal parameters (except baud rate) to the factory default values. The baud rate
remains at the currently active value. To change the baud rate, see Section 5-4.
» Seetheindividual command descriptions for default values.
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Ver
» This outputs the version number of the CPU firmware.

DSPVer
» Thisoutputs the version number of the DSP firmware.

Boar dRev
» Thisoutputs the revision number of the Argonaut-ADV processing electronics boards.

Ser Num
» Thiscommand returns the instrument serial number from memory (should match the seriad
number on the Argonaut-ADV probe).

Date [yy/ nmm dd]
» Without parameter: returns the date from the Argonaut-ADV clock.
* When given adate in the form “yy/mm/dd” whereyy = year (2 or 4 digits), mm = month
(2 digits), and dd = day (2 digits), it resets the date.
e Example: Date 2001/09/08 or Date 01/09/ 08 areequivaent commands setting the
date to September 8, 2001.

Ti me [ hh: nm ss]
* Without parameter: returns the time from the Argonaut-ADV clock.
* When given atimein the form of “hh:mm:ss” (24-hour clock, where hh = hour (2 digits),
mm = minute (2 digits), and ss = seconds (2 digits)), it resets the time.
* Example: Tine 16: 24: 08 setsthetimeto 16:24:08 (4:24:08 p.m.).

Power O f
» This putsthe Argonaut-ADV into sleep mode (83-2.5).
* Werecommend placing the Argonaut-ADV in sleep mode whenever it isnot in use.
» The Argonaut-ADV will enter sleep mode if left idle in command mode for more than five
minutes.

Aut oSl eep Or AS [ ON| OFF]

» Default parameter: ON

» Without parameter: returnsits current setting.

» This setting determines whether the Argonaut-ADV enters a reduced power state during
data collection.

* When o, the Argonaut-ADV will enter the reduced power state between samples. Power
consumption isless than 1 mW in the reduced power state.

» When OFF, the Argonaut-ADV electronics remain active even when not collecting data.

» Must be OFF to use the Run-Time commands (83-14).

* In deployment mode, Aut 0S| eep isforced ON.
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Qut Mode Or OM [ AUTQ POLLED]
» Default parameter: AUTO
* Without parameter: returnsits current setting.
» This setting determines whether data are sent over the serial port after the completion of a
sample (AUTO), or only sent when a specific run-time command is received (POLLED).
* Therun-time command “0’ (Output) causes the output of the last sample from the buffer
to be sent (83-14).

Qut For mat Or OF [ BI NARY| ASCI | | SEABI RD| METRI C| ENGLI SH]
» Default parameter: AsC |
» Without parameter: returnsits current setting.
» This setting determines the format of the data output through the serial port. Section 3-15
has a description of the output data formats (BI NARY, ASCI | , SEABI RD, METRI C, ENGLI SH).
» Datastored on the internal recorder are always stored in binary format.

Recorder [ ON| OFF]

» Default parameter: ON
Without parameter: returns its current setting.
When oN, all data collected by the Argonaut-ADV will be stored on the internal recorder.
When OFF, any data collected in data acquisition mode (viathe St art command) will not
be stored to the recorder.
When in deployment mode (viathe Depl oy command), data are always stored on the
internal recorder.

RecMbde [ NORVAL| BUFFER]
e Thiscommand is not enabled in this version of the firmware.
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3-8.

Setup Commands

Setup commands affect the primary data collection parameters of the Argonaut-ADV.

Temperature
Salinity
Averaging interva
Sampleinterval
Velocity Range
Coordinate system
Data format

Note that the timing commands Avgl nt er val and Sanpl el nt er val are also listed under
deployment commands (83-9).

Each command is shown with its full name, short name (if one exists), optional parameters (in
brackets), parameter range (if appropriate), and appropriate detailed information.

Tenp

Sal

Avgl

[d.d]

Default parameter: 20.0 (°C)

Parameter range: -5.0 to 60.0 (°C)

Without parameter: returnsits current setting.

When used with avalid input parameter (-5.0°C to 60.0°C), the user-specified temperature
is set to this value.

This temperature value is used to calculate sound speed if TenpMode is set to USER.

See the Argonaut-ADV Principles of Operation regarding the effect of sound speed on
velocity data.

[d.d]
Default parameter: 34.5 (ppt)
Parameter range: 0.0 to 60.0 (ppt)
Without parameter: returnsits current setting.
When used with avalid input parameter (O ppt to 60 ppt), the salinity is set to this value.
This salinity value is used to calculate sound speed.
See the Argonaut-ADV Principles of Operation regarding the effect of sound speed on
velocity data.

nterval Or Al [d]
Default parameter: 120 (9)
Parameter range: 1 to 3600 (S; maximum is equivalent to 60 minutes)
Without parameter: returnsits current setting.
When used with avalid integer parameter, the averaging interval is set to thisvalue (in
seconds).
The minimum effective averaging interval is 3 s. Settings less than 3 s, unless using the
real-time software, give data output at 3-s intervals. Settings above 3 s give data output at
the specified time (or at the Sanpl el nt er val , if higher).

Argonaut-ADV Operation Manual Firmware Version 11.2 (November 1, 2000) 29



SonTek

Sanpl el nterval or SI [d]

Ve

Default parameter: 1200 (s; 20 minutes)

Parameter range: 1 to 43200 (S; maximum isequivalent to 12 hours)

Without parameter: returns its current setting.

When used with avalid integer parameter, the sample interval is set to thisvalue (in
seconds).

Sample interval is the time between the start of successive samples (81-3).

If Avgl nterval > Sanpl el nterval , then Avgl nt er val will take precedence.

Range Or VR [ d]

Default parameter: 5 (Automatic velocity range; see table below)

Parameter range: 0 to 5 (seetable below for velocity range value)

Without parameter: returnsits current setting.

When used with an integer parameter from 0 to 5, the velocity range is set to this value.
The table below shows the maximum velocity range corresponding to each setting.

Except for severely power-limited applications, we recommend using the automatic
velocity range (index value 5).

If the velocity range is set too low, data may become corrupted and unrecoverable.

See the Argonaut-ADV Principles of Operation for more information about velocity range
Settings.

VR Index | 10-MHz ArgADV Velocity Range
+3 cm/s
+15 cm/s
+50 cm/s
+200 cm/s
+600 cm/s
Automatic (0 to 600 cm/s)

ghlWIN|[FL|O

Coor dSyst emOr CY [ BEAM XYZ| ENU|

Default parameter: Xyz

Without parameter: returnsits current setting.

When used with an appropriate parameter, it sets the coordinate system to this value.
BEAM causes vel ocity data to be stored and output as along-beam vel ocities.

XYz causes velocity datato be recorded and output in the Cartesian coordinate system
relative to the Argonaut-ADV.

ENU causes the Argonaut-ADV to use the compass/tilt sensor (if installed) data to transfer
velocity datain Earth (East-North-Up) coordinates.

See Section 6-4 for coordinate system details.
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TenpMode OF TM [ USER| MEASURED]

Default parameter: MEASURED

Without parameter: returnsits current setting.

When used with an appropriate parameter, it sets the temperature mode to this value.
This determines whether the user-input temperature (USER), or the value from the
temperature sensor (MEASURED), is used for sound speed cal culations.

The temperature sensor is specified as accurate to £0.1°C. We recommend using
MEASURED unless there is reason to suspect the temperature sensor has been damaged.
See the Argonaut-ADV Principles of Operation regarding the effect of sound speed on
velocity data.

Dat aFor mat Or DF [ LONG SHORT]

Default parameter: LONG

Without parameter: returnsits current setting.

When used with an appropriate parameter, it sets the data format to this value.

This determines the format of data output over the serial port and to the internal recorder.
LoNG format includes all available diagnostic data and requires 36-76 bytes of data storage
per sample (binary format). SHORT includes only minimal diagnostic data and requires 20-
60 bytes of storage per sample (binary format). SHORT is intended only for autonomous
deployments with large data storage requirements.

See Sections 3-15 and 8-2 regarding the calculation of data storage requirements.
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3-9.

Deployment Commands

Deployment commands affect the parameters used for autonomous deployments.

Deployment name
Averaging interva
Sampleinterval

Start date and time

Burst sampling parameters.

Note that two of the timing commands (averaging interval and sample interval) are also listed
under Setup Commands (83-8).

Each command is shown with its full name, short name (if one exists), optional parameters (in
brackets), parameter range (if applicable), and appropriate detailed information.

Depl oynent [ nane]

Default parameter: DEF

Without parameter: returnsits current setting.

When used with an ASCI|I string of no more than five characters (letters or digits), the
deployment name is set to this value.

This determines the file name under which data are stored to the internal recorder.

All datafrom asingle Depl oy or St art command are stored in onefile.

The file name on the recorder is the deployment name with a 3-digit number indicating the
sequence of files under this name. For example, if the deployment name is LAKE, the data
from the first Depl oy or St art command will be stored in afile named LAKEOO1. If data
collection is stopped and re-started without changing the deployment name, the numbers
will increment; e.g. LAKE002, LAKEOO3, €tcC.

Note: Do not confuse the Depl oynent and Depl oy commands (83-7).

Comment s

This command lets you enter comments that will be stored in the datafile.
There are three comment lines, each with a maximum of 60 characters.

StartDate OF SD [ yy/ nm dd]

Default parameter: 1995/ 01/ 01 (January 1, 1995)

Without parameter: returns the deployment start date.

When used with a date in the correct format (see bat e command, 83-7), the starting date
for data collection is set. Thisdate is used only in deployment mode (using the Depl oy
command).

If the start date and time are before the current date and time, data collection will begin
immediately.
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Start Ti me OF ST [ hh: nm ss]

Default parameter: 00: 00: 00

Without parameter: returns the deployment start time.

When used with atimein the correct format (see Ti me command, 83-7), the start time of
data collection is set. Thistimeis used only in the deployment mode (using the Depl oy
command).

If the start date and time are before the current date and time, data collection will begin
immediately.

Avgl nterval or Al [d]

See description under Setup Commands (83-8).

Sanpl el nterval or SI [d]

See description under Setup Commands (83-8).

Bur st Mbde OF BM [ N YES]

Default parameter: NO

Without parameter: returnsits current setting.

Burst sampling can only be used in deployment mode (data collection started with the
Depl oy command). In data collection mode (using the St ar t command), this parameter is
ignored. See Section 1-3 for a description of burst sampling.

NO disables burst sampling; YES enables burst sampling.

Burstinterval Or Bl [d]

Default parameter: 1200 (s; 20 minutes)

Parameter range: 1 to 43200 (S, maximum isequivalent to 12 hours)

Without parameter: returnsits current setting.

When used with avalid integer parameter, the burst interval is set to thisvalue (in
seconds). See Section 1-3 for a description of burst sampling.

This command isignored unless Bur st Mode IS Set to YES, and data collection is started
with the Depl oy command.

Sanpl esPer Bur st Or SB [ d]

Default parameter: 1

Parameter range: 1 to 1000

Without parameter: returns its current setting.

When used with avalid integer parameter, the number of samples per burst is set. See
Section 1-3 for adescription of burst sampling.

This command isignored unless Bur st Mode is set to YES, and data collection is started
with the Depl oy command.
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3-10. Recorder Commands
Recorder commands allow direct access to data stored in the Argonaut-ADV internal recorder.

o Ligtingfiles
» Checking recorder capacity
» Extracting data

Each command is shown with its full name, short name (if one exists), optional parameters (in
brackets), and appropriate detailed information. The end of this section gives examples of how
recorder commands can be used to access data on the internal recorder.

Dir or LD
» Listsadirectory of the deployments currently stored on the recorder.

For mat
» Erasesal datafrom the recorder.
» Naturally, you should take some care before executing this command.
» Upon execution, you are asked to confirm the erasure of all data. The Argonaut-ADV will
give an updated display showing its progress in re-formatting the memory card (the
process will take afew seconds).

RecSt at us
» Showstheinstalled recorder size and the amount of free space remaining.

Recorder [ ON| OFF]
» See description under System Commands (83-7).

RecMbde [ NORVAL| BUFFER]
» See description under System Commands (83-7).

oD [nane] (for Open Deployment)
*  When the open deployment command is given an existing file name as its parameter, it
allows access to data within that file.
» Upon opening afile, amarker is placed on the first sample in the file. The file marker
specifies the next sample to retrieve and is used by other recorder commands.

CD (for Current Deployment)
* Returns which recorder deployment file is now open.

RC (for Retrieve Configuration)
» Retrieves configuration information from the currently open file.
» Thisincludesal information in the file header that is stored only once per datafile.
» Thisinformation isretrieved in a self-explanatory ASCII text format.
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RSA [N] (for Retrieve Samplein ASCII)
» Retrieves N samples from the current file in ASCII format.
* If Nisnot specified, one sampleisretrieved.
» Thefirst sampleretrieved will be the one given by the file marker; after executing this
command, the file marker is moved to the next sample after those retrieved.
» See Section 3-15 for adescription of the output data format.

RSB [N] (for Retrieve Samplein Binary)
» Retrieves N samples from the current file in binary format.
» If Nisnot specified, one sampleisretrieved.
» Thefirst sampleretrieved will be the one given by the file marker; after executing this
command, the file marker is moved to the next sample after those retrieved.
» See Section 3-15 for a description of the output data format.

FS (for First Sample)
* Movesthefile marker to thefirst samplein thefile.

LS (for Last Sample)
* Movesthefile marker to the last samplein thefile.

GS [sanpl e nunber] (for Goto Sample)
» Movesthe file marker to the sample number specified.
* Thissample will be the next retrieved with the RSA or RSB commands.

Cs (for Current Samples)
* Returns the number of current samples shown by the file marker.

NS (for Number of Samples)
* Returns the number of samplesin the currently open file.

The following are examples of how to access recorder data from the direct-command interface.
The Argonaut-ADV software includes a program to download datafiles (see the Argonaut-ADV
Software Manual) and the direct access commands here are not needed for most applications.

Example 1: Retrieve configuration data from deployment LAKEO01.ARG

* LDtolist deployments
* OD LAKEOO01 to open the deployment
» RCtoretrieve configuration

Example 2: Retrieve thelast 5 samplesin ASCII format from deployment LAKEO01L.ARG

* LDto list deployments

OD LAKE0O1 to open the deployment

NS to retrieve the number of samplesin the file (assume 1355 for this example)
GS 1351 to go to sample number 1351 in the file (fifth from the last sample)
RSA 5 to retrieve the last five samplesin ASCII format
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3-11. Sensor Commands

In normal Argonaut-ADV operation, all commands to the sensors are handled automatically, and
no direct commands need to be sent. These commands are provided for diagnostic purposes only.
See Sections 6-6 and 6-7 for information about the temperature and pressure sensors.

Each command is shown with its full name, short name (if one exists), optiona parameters (in
brackets), and appropriate detailed information.

Sensor [ CONT]
» Without parameter: Display once the current temperature (°C), pressure (decibar), and
battery voltage (V DC) data.
» With parameter: Display continuously the temperature (°C), pressure (decibar), and
battery voltage (V DC) data. Press any key to stop the output of sensor data.

PressOf f set

» Display the pressure sensor offset value. See Section 6-7 for details on pressure sensor
calibration.

PressScal e

« Display the pressure sensor calibration 1% order coefficient. See Section 6-7 for details on
pressure sensor calibration.

PressScal e 2

« Display the pressure sensor calibration 2" order coefficient value. See Section 6-7 for
details on pressure sensor calibration.
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3-12. Compass Commands

In normal operation, all commands to the compass are sent automatically and no direct
commands need to be sent. The commands in this section are provided to assist in diagnosing
problems and to give greater flexibility in Argonaut-ADV operations. For a detailed description
of the optional compass/tilt sensor, see Section 4.

Each command is shown with its full name, short name (if one exists), optional parameters (in
brackets), and appropriate detailed information.

Conpass [ CONT]

» Without parameter: Display once the most recent heading, pitch, and roll data from the
compass/tilt sensor.

* With parameter: Display continuously the heading, pitch, and roll data from compass/tilt
sensor (updated twice per second). Press any key to stop data output and return to
command mode.

» Dataare output in a self-explanatory, ASCII text format.

Conpass CAL

» Perform a compass/tilt sensor calibration.

» Thisisdoneto account for ambient magnetic fields that will affect compass heading
(typically caused by ferrous metals) and should be performed before any deployment.

* The Argonaut-ADV will output instructions for performing the calibration and provide a
continuous display of heading, pitch, and roll.

» Press any key to terminate the calibration, view the calibration score, and return to
command mode.

» See Section 4-4 for more information about compass calibration and for details on
interpreting the calibration score.
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3-13. Show Commands

There are four “show” commands to display current Argonaut-ADV parameter settings. Samples
of these commands and their outputs are shown below.

Show Conf

» Displaysthe Argonaut-ADV hardware configuration. See Section 5-1 for information
about individual settings.
* Example

>show conf +

HARDWARE CONFI GURATI ON PARAMETERS

System Type -------------------- ADV
Sensor serial # ---------------- A263
Sensor frequency - (kHz) ------- 10000
Nurmber of beams ---------------- 3

Beam Geometry ------------------ 3_BEAMS
Slant angle — (deg) ------------ 15.0
Oientation -------------------- DOV
Conpass installed ------------- NO
Recorder installed ------------- YES
Tenperature sensor ------------- YES
Pressure Sensor ------------- NO

ctd Sensor ------------- NO
PressOfset - (dbar) ---------- 0. 000000
PressScale -- (dbar/count) ---- 0.000000
PressScal e 2 — (pdbar/count”2) - 0

Waves Option ------------------- NO

Show System
» Displaysthe current system parameters.
* Example

>show system

CURRENT SYSTEM PARAMETERS

CPU Ver --- ARG 11.2
DSP Ver --- DSP 1.0
BoardRev -- REV C
Date ------ 2000/ 10/ 03
Time ------ 16: 02: 12
Aut oSl eep — YES

CQut Mbde --- AUTO

Qut For mat — Bl NARY
Recorder -- ON
RecMode --- NORMAL
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Show Set up
» Displaysthe current data collection setup parameters.
* Example:

>show set up

CURRENT SETUP PARAMETERS

Tenmp ----------- 20.00 deg C
Sal ------------ 0. 00 ppt
TenmpMode ------- MEASURED
Sound Speed ---- 1481.6 m's
Avglnterval ---- 120 s
Sanpl el nterval — 1200 s
CoordSystem ---- XYZ
Vel Range ------- +/ - AUTO (0-600) cnis
Dat aFormat ----- LONG
Show Depl oy
» Displaysthe current deployment parameters.
* Example

>show depl oy

CURRENT DEPLOYMENT PARAMETERS

Depl oynment ------ BOUND
StartDate ------- 2000/ 10/ 01
StartTine ------- 09: 49:51
Avglnterval ----- 10 s
Sanplelnterval -- 10 s

Bur st Mode ------- DI SABLED
Burstinterval --- 1200 s
Sanpl esPerBurst — 1

Coment s:

Ar gonaut - ADV Test i ng
SonTek — W know how fast the water noves.
Do you?
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3-14. Run-Time Commands

Run-time commands are used during data collection and have been added to simplify integration
of the Argonaut-ADV with avariety of data-logging systems.

* Aut oSl eep (83-7) isnormally disabled (OFF) to ensure that the Argonaut-ADV will
immediately respond to run-time commands.

* |If Aut oSl eep iSON (to reduce power consumption), or if the system isin deployment mode
(which forces Aut oSl eep ON), you will need to send severa characters before entering any
run-time command to ensure the system is awake (see below).

* Run-time commands are commonly used while using the POLLED output mode (see
Qut Mode in 83-7). This causes the system to only output a data sample upon request, and
not to output data automatically at the end of asample.

Run-time commands are typically used as follows.

» |f Aut oSl eep iS OFF, run-time commands can be sent at any time.
* If Aut oSl eep iSON, the Argonaut-ADV must be alerted by sending afew carriage returns
(<CR>; ASCII character code 13) before sending the run-time command.

(0]

(0]

It may be necessary to send more than one <CR> because during some phases of its
operation, the Argonaut-ADV serial port is unable to recognize the arrival of asingle
character.

When the Argonaut-ADV recognizes the <CR>, it will respond with a$ prompt to
indicate that for the next 10 seconds it will accept run-time commands.

Any <CR> that arrives after the Argonaut-ADV has output the $ sign isignored
(although it does reset the 10-second countdown).

If no additional characters are received within 10 seconds, the Argonaut-ADV will
resume regular operation, and the sequence will have to be repeated in order to wake
the system up.

After the Argonaut-ADV is awake and it outputs the $ sign, you can use any of the
single character run-time commands to communicate with the system.

 If the Argonaut-ADV isin the middle of an averaging interval, it continues pinging. As
long as no BREAK Or “ +++” sequence are sent, the system continues working as usual.

The run-time commands described below can be used without causing any delay or interruption
of data collection. Argonaut-ADV responses to any of these commands may be delayed up to one
second (thisis the frequency at which the incoming command buffer is checked); allow for up to
a 1-second delay after sending one of these commands.

20
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+++ (alternative BREAK command)

Sending three + characters in succession will cause the Argonaut-ADV to terminate data
collection and return to the command mode.

The characters must arrive within atime span of 3 seconds.

This command is provided as an aternative to sending a BREAK when relaying data over a
modem (where sending a BREAK command may not be possible).

This command can also be used to wake the Argonaut-ADV from sleep mode. Please note
that the system may not recognize the first + character. Y ou may need to send more than
three + charactersin succession to wake-up the system. All characters must arrive within
the span of 3 seconds.

O (output last sample)

Sending an “0’ (letter “oh”; not zero) to the Argonaut-ADV tellsit to output the last data
sample collected.

The last sample is stored internally and is updated at the end of each averaging interval.
At the end of each averaging interval, the Argonaut-ADV places the sample in an output
buffer in the format specified by the cut For mat command (Bl NARY, ASCI | , SEABI RD,
METRI C, ENGLI SH; see §3-15).

If the cut Mbde (output mode) command is set to AUTO, the Argonaut-ADV immediately
transmits the buffer contents through the serial port. If cut Mode is set to POLLED, the
Argonaut-ADV continues data collection without transmitting the buffer contents.

In either output mode (AUTO or POLLED), the last sample remainsin the output buffer until
the next sample is completed. At thistime, the contents of the buffer will be replaced with
the new sample.

When using the POLLED output mode, it is your responsibility to request transmission of
the buffer after each sample is collected and before the averaging interval for the next
sample is completed.

The data sample upload can be done as many times as desired without significantly
affecting data collection, since the Argonaut-ADV uses only afew milliseconds of
processing time to re-transmit the entire data buffer.
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T (output date/time)

C+

Sending the character “T” during data collection causes the Argonaut-ADV to output the
current date and time from the Argonaut-ADV clock.

The clock is read immediately before the date/time data are output, which can be up to one
second after the T command is sent.

The date/time output will bein ASCI | or BI NARY format depending on the current setting
of the cut For mat parameter. If Qut For mat iSSet to ASCI |, SEABI RD, METRI C, OF ENGLI SH,
timeisoutput in AsCl | format.

In ASCII format, the following line will be sent.

yyyy/ mi dd hh: mm ss. hh <CR><LF>

In BI NARY format, the following nine bytes will be sent.

Run Time Command “T” Binary Output Record

Field Offset | Length Description

Y ear 0 2 Integer four digit calendar year (i.e., 1995)
Month 2 1 Unsigned character

Day 3 1 Unsigned character

Hour 4 1 Unsigned character

Minute 5 1 Unsigned character

Sec100 6 1 Unsigned character — hundredths of a second
Second 7 1 Unsigned character

CheckSum 8 1 1-byte checksum of preceding eight bytes

(8A-4 explains checksum calculation.)

and C (clock adust)
The ¢ command is used to adjust the Argonaut-ADV clock.
C+ advances the clock one second.
C- setsthe clock back one second.
After a successful completion of this command, the Argonaut-ADV will output the
acknowledgment: oK <CR><LF>.
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A (averaging interval time left)

» Sending the character “A” during data collection causes the Argonaut-ADV to output the
time left in the current averaging interval (in seconds).

* Theremaining timeisoutput in either ASCI I or BI NARY format depending on the setting of
the Qut For mat parameter. If Qut For mat IS Set to ASCl |, SEABI RD, METRI C, Or ENGLI SH,
the time remaining is output in AsCl | format.

* InAsci 1 format, the following line will be sent, where <TimeLeft> is an integer value
without leading spaces.

<Ti neLef t ><CR><LF>

* InBI NARY format, the following five bytes will be sent:

Run-Time Command “A” Binary Output Record

Field Offset | Length Description
Time left 0 4 Time left in seconds as a 4-byte integer
CheckSum 4 1 2-byte checksum of preceding four bytes
(8A-4 explains checksum calculation.)
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3-15. Output Data Format

The Argonaut-ADV can output data over the serial port in avariety of formats depending
on the setting of the cut For mat command (83-7).

0 Binary —Used for the most efficient data transmission and storage.

0 ASCII — Standard tab-delimited ASCII format with all variables output as integers (no

decimal pointsin data).

0 SeaBird — Specialized format for integrating with SeaBird inductive modem.

0 Metric— Tab-delimited ASCII format with all variablesin metric units.

0 English — Tab-delimited ASCII format with all variablesin English units.
The setting of cut For mat affects only data sent to the serial port.
Datawritten to the internal recorder are aways stored in binary format.
ASCII and binary formats are used for data sent to the serial port during data collection
and for data retrieved using the recorder commands.
SeaBird, Metric, and English formats are used only for data output over the serial port
during data collection.

3-15.1. Binary Data
Argonaut-ADV binary sample data uses the same format for several different methods of access.

Output over the seria port during data collection

Using the run-time command “J’ (83-14)

Using the recorder command RSB (83-10)

Each Argonaut-ADV sample will consist of several different data records, depending on
the setting of the data format parameter (LONG or SHORT — see 83-8) and whether any
external sensors are installed. The data records will be in the following order.

Ar gonaut - ADV Sanpl e (22 or 38 bytes)
CTD Sanmple if present (16 bytes)

YSI Sanple if present (16-32 bytes)
Checksum sanpl e (1 byte)

The record size can vary from 23 to 69 bytes, depending on system configuration (it is not
possible to have both the CTD and Y Sl installed on the same system).

See Appendix A-3 for precise definitions of the binary structures used, and for an explanation of
how the checksum is cal cul ated.

a4
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3-15.2. ASCII Data
ASCII datais output in atab-delimited format with one line of datafor each sample.

» The sameformat is used whether output is generated during data collection, using the run-

time command “J’ (83-14), or with the recorder command RSA (83-10).
» Theoutput isone line per sample, tab-delimited such that it gives atabular format easily

loaded by data processing software (each column of data represents avariable).

» Theexact format of the output depends on the setting of the data format parameter (LONG
or SHORT) and whether optional sensors areinstalled (CTD or Y S).

Argonaut-ADV LONG Sample Format — ASCI|

Column Contents Units
1 Y ear Sample time at start of averaging interval
2 Month
3 Day
4 Hour
5 Minute
6 Second
7 Velocity 1 (Beam 1/ X / East) 0.1 cm/s
8 Velocity 2 (Beam 2 /Y / North) 0.1 cm/s
9 Velocity 3(Beam 3/ Z / Up) 0.1 cm/s
10 Standard error 1 (Beam 1/ X / East) 0.1 cm/s
11 Standard error 2 (Beam 2 /Y / North) 0.1 cm/s
12 Standard error 3 (Beam 3/ Z / Up) 0.1 cm/s
13 Signal strength (Beam 1) counts
14 Signal strength (Beam 2) counts
15 Signal strength (Beam 3) counts
16 Percent good pings %
17 Heading 0.1 degrees
18 Pitch 0.1 degrees
19 Roll 0.1 degrees
20 Standard deviation heading 0.1 degrees
21 Standard deviation pitch 0.1 degrees
22 Standard deviation roll 0.1 degrees
23 Mean temperature 0.01°C
24 Mean pressure counts
25 Standard deviation of pressure counts
26 Input power level 0.2 volts
27 Reserved for future use (set to 0)
28 Range to boundary from probe tip (if detected) 0.1cm

29-32 | CTD dataif installed — see below
29-?7? | YS dataif installed — see below
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Argonaut-ADV SHORT Sample Format — ASCI|

For the SHORT data format, several values are combined to reduce the total amount of data.

» Reported signal strength is the mean of all beams (3 for 3D probes, 2 for 2D probes).
» Reported standard error is defined based on the coordinate system.

Beam coordinates oV = V(aV1? + 6V2° + oV3?)

XYZ coordinates oV = V(aVx® + aVy?)

ENU coordinates oV = V(cVE? + 6VN?)

Column | Contents Units

1 Y ear Sample time at start of averaging interval
2 Month
3 Day
4 Hour
5 Minute
6 Second
7 Velocity 1 (Beam 1/ X / East) 0.1 cm/s
8 Velocity 2 (Beam 2/Y / North) 0.1 cm/s
9 Velocity 3 (Beam 3/ Z / Up) 0.1 cm/s
10 Standard error (see above) 0.1 cm/s
11 Signal strength (see above) Counts
12 Mean temperature 0.01°C
13 Mean pressure Counts
14 Input power level 0.2 volts

15-18 | CTD dataif installed — see below

15-?7? | YSI dataif installed — see below

CTD Data Format

The CTD sensor data (if present) are given on the same line immediately following the sample
data. A sample output is below (showing only the CTD data, not the rest of the sample).

87514 468151 0 351354

The dataformat is as follows:

» CTD temperature (units 0.0001 °C)

» CTD conductivity (units of 0.00001 Siemens per meter)

» CTD pressure (units of 0.001 decibar). Note: the CTD may not include a pressure sensor.
o CTD sdinity (units of 0.0001 ppt)

Y S| Data Format
The Y Sl output data format will be specific to the sensor installed. Contact SonTek for details.
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3-15.3. SEABIRD Data

The SeaBird format is a specialized data format used when integrating the Argonaut-ADV with
the SeaBird inductive modem.

» Theoutput isone line per sample, tab-delimited such that it gives atabular format easily
loaded by data processing software (each column of data represents a variable).

» The same output format is used regardless of the setting of the Dat aFor mat parameter.
The Dat aFor mat setting affects only data stored to the internal recorder.

» The system outputs the ASCII character “#’ followed by a 1-second delay before the
output of each sample.

For the SeaBird output format, several values are combined to reduce the total amount of data.

» Reported signal strength is the mean of al beams (3 for 3D probes, 2 for 2D probes).
* Reported standard error is defined based on the coordinate system.

Beam coordinates oV =V(aV1? + 6V2% + oV3?)

XYZ coordinates oV =V(oVx* + cVy?)

ENU coordinates oV = V(6VE? + 6VN?)

Column | Contents Units
1 Serial number
2 Y ear Sample time at start of averaging interval
3 Month
4 Day
S Hour
6 Minute
7 Second
8 Velocity 1 (Beam 1/ X / East) 0.1 cm/s
9 Velocity 2 (Beam 2/Y / North) 0.1 cm/s
10 Velocity 3 (Beam 3/ Z / Up) 0.1 cm/s
11 Standard error (see above) 0.1 cm/s
12 Signal strength (see above) Counts
13 Heading 0.1°
14 Pitch 0.1°
15 Roll 0.1°
16 Status (internal use)
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3-15.4. METRIC Data

Metric format is a special ASCII text output in atab-delimited format with one line of data for
each sample, with all datain metric units.

» The sameformat is used whether output is generated during data collection or using the
run-time command “ 3’ (83-14).

» Theoutput isone line per sample, and is tab-delimited such that sequential sasmples givea
tabular format easily loaded by data processing software.

» Theexact format of the output depends on the setting of the Dat aFor mat parameter (LONG
or SHORT) and whether optional sensors areinstalled (CTD or Y S).

Argonaut-ADV LONG Sample Format — Metric

Column Contents Units
1 Y ear Sample time at start of averaging interval
2 Month
3 Day
4 Hour
5 Minute
6 Second
7 Velocity 1 (Beam 1/ X / East) cm/s
8 Velocity 2 (Beam 2/ Y / North) cm/s
9 Velocity 3(Beam 3/ Z / Up) cm/s
10 Standard error 1 (Beam 1/ X / East) cm/s
11 Standard error 2 (Beam 2/ Y / North) cm/s
12 Standard error 3 (Beam 3/ Z / Up) cm/s
13 Signal strength (Beam 1) counts
14 Signal strength (Beam 2) counts
15 Signal strength (Beam 3) counts
16 Percent good pings %
17 Heading °
18 Pitch °
19 Roll °
20 Standard deviation heading °
21 Standard deviation pitch °
22 Standard deviation roll °
23 Mean temperature °C
24 Mean pressure dBar
25 Standard deviation of pressure dBar
26 Input power level volts
27 Reserved for future use
28 Range to boundary from probe tip (if detected) m

29-32 | CTD dataif installed — see below
29-?7? | YS dataif installed — see below
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Argonaut-ADV SHORT Sample Format — Metric

For the SHORT data format, several values are combined to reduce the total amount of data.

» Reported signal strength is the mean of all beams (3 for 3D probes, 2 for 2D probes).
» Reported standard error is defined based on the coordinate system.

Beam coordinates oV = V(aV1? + 6V2° + oV3?)

XYZ coordinates oV = V(aVx® + aVy?)

ENU coordinates oV = V(cVE? + 6VN?)

Column | Contents Units

1 Y ear Sample time at start of averaging interval
2 Month
3 Day
4 Hour
5 Minute
6 Second
7 Velocity 1 (Beam 1/ X / East) cm/s
8 Velocity 2 (Beam 2/Y / North) cm/s
9 Velocity 3 (Beam 3/ Z / Up) cm/s
10 Standard error (see above) cm/s
11 Signal strength (see above) counts
12 Mean temperature °C
13 Mean pressure counts
14 Input power level volts

15-18 | CTD dataif installed — see below

15-?7? | YSI dataif installed — see below

CTD Data Format

The CTD sensor data (if present) are given on the same line immediately following the sample
data. The dataformat is as follows:

» CTD temperature (°C)

e CTD conductivity (Siemens per meter)

» CTD pressure (dBar) Note: the CTD may not include a pressure sensor.
» CTD sdinity (ppt)

Y S| Data Format
The Y SI output data format will be specific to the sensor installed. Contact SonTek for details.
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3-15.5. ENGLISH Data

English format is a special ASCII text output in atab-delimited format with one line of datafor
each sample, with all datain English units.

» The sameformat is used whether output is generated during data collection or using the
run-time command “ 3’ (83-14).

» Theoutput isone line per sample, and is tab-delimited such that sequential sasmples givea
tabular format easily loaded by data processing software.

» Theexact format of the output depends on the setting of the Dat aFor mat parameter (LONG
or SHORT) and whether optional sensors areinstalled (CTD or Y S).

Argonaut-ADV LONG Sample Format — English

Column Contents Units
1 Y ear Sample time at start of averaging interval
2 Month
3 Day
4 Hour
5 Minute
6 Second
7 Velocity 1 (Beam 1/ X / East) ft/s
8 Velocity 2 (Beam 2/ Y / North) ft/s
9 Velocity 3(Beam 3/ Z/ Up) ft/s
10 Standard error 1 (Beam 1/ X / East) ft/s
11 Standard error 2 (Beam 2/ Y / North) ft/s
12 Standard error 3 (Beam 3/ Z / Up) ft/s
13 Signal strength (Beam 1) counts
14 Signal strength (Beam 2) counts
15 Signal strength (Beam 3) counts
16 Percent good pings %
17 Heading °
18 Pitch °
19 Roll °
20 Standard deviation heading °
21 Standard deviation pitch °
22 Standard deviation roll °
23 Mean temperature °F
24 Mean pressure psi
25 Standard deviation of pressure psi
26 Input power level volts
27 Reserved for future use
28 Range to boundary from probe tip (if detected) ft

29-32 | CTD dataif installed — see below
29-?7? | YS dataif installed — see below
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Argonaut-ADV SHORT Sample Format — English

For the SHORT data format, several values are combined to reduce the total amount of data.

» Reported signal strength is the mean of all beams (3 for 3D probes, 2 for 2D probes).
» Reported standard error is defined based on the coordinate system.

Beam coordinates oV = V(aV1? + 6V2° + oV3?)

XYZ coordinates oV = V(aVx® + aVy?)

ENU coordinates oV = V(cVE? + 6VN?)

Column | Contents Units

1 Y ear Sample time at start of averaging interval
2 Month
3 Day
4 Hour
5 Minute
6 Second
7 Velocity 1 (Beam 1/ X / East) ft/s
8 Velocity 2 (Beam 2/Y / North) ft/s
9 Velocity 3 (Beam 3/ Z / Up) ft/s
10 Standard error (see above) ft/s
11 Signal strength (see above) counts
12 Mean temperature °F
13 Mean pressure counts
14 Input power level volts

15-18 | CTD dataif installed — see below

15-?7? | YSI dataif installed — see below

CTD Data Format

The CTD sensor data (if present) are given on the same line immediately following the sample
data. The dataformat is as follows:

o CTD temperature (°F)

e CTD conductivity (Siemens per meter)

» CTD pressure (psi) Note: the CTD may not include a pressure sensor.
» CTD sdinity (ppt)

Y S| Data Format
The Y SI output data format will be specific to the sensor installed. Contact SonTek for details.
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Section 4. Compass/Tilt Sensor Operation

The Argonaut-ADV (underwater and autonomous configurations only) can be equipped with a
compass and 2-axis tilt sensor.

» Thissensor provides heading, pitch, and roll data.

» The sensor used isthe Precision Navigation TCM2.

» Compass datais used to trandate velocity from the instrument XY Z coordinate system to
an Earth coordinate system (East-North-Up or ENU).

» For more information about the ENU coordinate system, see Section 4-3.

» See Section 4-1 for details about testing basic compass operation.

While the compass provides excellent quality data, there are some limitations to keep in mind.

» The compass must be correctly installed for the orientation of the Argonaut-ADV (up- or
down-looking)

* The system remains within the £50° limit of the tilt sensor.

» See Section 4-2 for details about compass installation.

The compass includes a built-in calibration feature to account for the effects of ambient magnetic
fields (i.e., nearby ferrous metals).

»  Werecommend performing a compass calibration before each deployment.

» When properly calibrated, the compass provides heading accurate to +2.0°, and pitch and
roll accurate to £1.0° up to 50°.

» See Section 4-4 for details about compass calibration.

Because the compass communicates with the Argonaut-ADV system through an RS-232
interface, it is possible for the user to communicate directly with the compass.

 All communication with the compass is done automatically by the Argonaut-ADV.
» Direct communication with the compass should not normally be necessary.
» Section 4-5 explains how to communicate directly with the compass/tilt sensor.
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4-1.

Testing Compass Operation

This section describes a ssmple procedure to verify compass operation using a continuous display
of heading, pitch, and roll. The display can be obtained using the direct-command interface or the
compass calibration software.

Start the display of compass data.

If using the direct-command interface, the command Conpass CONT gives a continuous
output of heading, pitch, and roll (83-12).

The compass calibration software (see the Argonaut-ADV Software Manual) provides a
graphical display of compass data.

Point the Argonaut-ADV X-axis (86-4.2) towards each compass direction (North, South,
East, and West).

Compare the compass output with the expected reading. Remember that the Argonaut-
ADV reports heading relative to magnetic north.

Test the pitch and roll sensors by tilting the Argonaut-ADV about the X-axis (roll) and Y -
axis (pitch) respectively.

Compare the output measurements with estimated tilt angles.

The compass must be oriented up (which means the Argonaut-ADV will be oriented down if the
compass is installed for down-looking operation), and the orientation setting must match the
compass installation. See Section 4-2 for details about compass installation and orientation.

This test should be conducted in an area predominantly free of magnetic material (i.e.,
ferrous metals).

The data should appear reasonable within the accuracy of this type of experiment (+10°
heading, £5° tilt).

Large errors or alack of response indicates a problem with the compass.

Thisis not intended as a precise test, but a means to evaluate basic performance.

For best results, we recommend performing a compass calibration before any deployment
(84-4).
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4-2. Compass Installation

The Argonaut-ADV is configured at the factory for up or down-looking operation based on user
requirements.

» Down-looking operation is defined as the probe and mounting stem being below the
Argonaut-ADV processor housing.

» Up-looking operation is defined as the probe and mounting stem being above the
Argonaut-ADV processor housing.

* Precise compass alignment is performed at the factory; compassinstallation should
not be modified by the user.

» Contact SonTek if you need to switch between up and down-looking operation.

Y ou can determine the compass orientation by using the Show Conf command from the direct-
command interface (83-13 and 85-1).

The critical part of compass installation is to maintain a known orientation relative to the probe.
This allows the Argonaut-ADV to use the compass data to trandlate velocity datafrom the XY Z
coordinate system (relative to the Argonaut-ADV) to the ENU coordinate system.

J\

% 5« | Magnetic
Cails
Top View |
X Mounting
/‘ - >( Holes (4x)

10 pin
Connector Tilt

. \ Sensor
SideView |
X
]

Figure5— Compass/Tilt Sensor and XYZ Coordinate System

Figure 5 shows the compass/tilt sensor and its XY Z coordinate system.

» The compass must be operated with the component side facing upwards (within the £50°
tilt limit); operation in any other orientation will result in invalid compass data and
corrupted velocity data using the ENU coordinate system.

» The compass X-axisis aligned with the probe X-axis at the factory using a combination of
hardware and software settings.

» Heading is defined based on the probe X-axis. That is, when heading reads 0°, the X-axis
is pointing north.

» Pitch isdefined as arotation about the Y -axis.

* Roll isdefined as arotation about the probe X-axis.
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Compass

Down-Looking Compass Intallation Up-Looking Compass Intallation

Figure 6 — Compass I nstallation for Up and Down-L ooking Oper ation

Figure 6 shows the installation of the Argonaut-ADV compass/tilt sensor for down-looking and
up-looking operation. The system is drawn with the probe looking down.

As mentioned previously, compass installation should not be modified by the user. Contact
SonTek if you wish to switch between up and down-looking operation.
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4-3. The ENU Coordinate System

The primary advantage of using the compass is the ability to report velocity datain Earth
coordinates — independent of the orientation of the Argonaut-ADV .

* When using the Earth (ENU or East/North/Up) coordinate system, velocity is reported in
Earth coordinates regardless of the physical orientation of the Argonaut-ADV .

» An Argonaut-ADV mounted with an unknown orientation will provide velocity data
consistent with the direction and speed of the water current itself.

» Proper compass operation requires correct installation as described in Section 4-2, and
operation within the £50° tilt limitation.

The trandation of velocity datato Earth coordinatesis enabled or disabled through commands to
the Argonaut-ADV and is transparent to the user.

» Selection of the coordinate system is done using the Coor dSyst emcommand (83-8) or by
amenu item in the data acquisition software (see Argonaut-ADV Software Manual).

* When the compassisinstalled, heading, pitch, and roll data are stored with each sample if
the Dat aFor mat parameter is set to LONG (83-8).

» Compass data are not stored using the SHORT data format (83-8).

The Argonaut-ADV performs vector-averaging using compass data during each sample.

» Argonaut-ADV velocity datain each sample are averaged using continually updated
compass data.

* |f the Argonaut-ADV changes orientation during a sample, velocity data will be averaged
in Earth coordinates and will not be contaminated by instrument motion.

» Using any other coordinate system for the Argonaut-ADV (BEAM or XY Z) eliminates
this Earth coordinate system vector averaging and can contaminate data if the instrument
moves during the course of an averaging interval.
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4-4,

Compass Calibration

The compass can be calibrated to compensate for ambient magnetic fields, which may cause
errorsin heading measurements.

Magnetic distortion is most-commonly caused by ferrous metals.

If the Argonaut-ADV is mounted on or near anything that contains magnetic material or
that generates a magnetic field, the compass should be calibrated before starting data
collection.

The compass should be calibrated when moved to a different environment or mounting
apparatus.

We recommend calibrating the compass before each deployment.

There are two methods for compass calibration. The first is to use the compass calibration
software, described in the Argonaut-ADV Software Manual. Alternatively, you can use the
compass commands from the direct-command interface, as described here. The two methods
achieve identical results.

Establish communication with the Argonaut.

Enter the Conpass CAL command.

The system will output basic instructions for the calibration and give a continually updated
output of heading, pitch, and roll.

The compass is now in multiple-point calibration mode and is collecting sample points.
Rotate the compass slowly through 360 degrees at |east twice, varying the pitch and roll as
much as possible, so that a complete rotation takes at |east one minute to complete.

When this has been completed, press any key to terminate the calibration.

The Argonaut-ADV will respond with a calibration score, which will look like the
following.

HOVOMb. 3:

Thisisan indication of the quality of the calibration.

The number following the‘H’ and *V’ should be high (scale of 0 to 9) and the number
following the ‘M’ should be low (on ascale of 0 to 100).

The number following the H reflects the quality of the horizontal calibration.

The number following the V reflects the quality of the vertical calibration.

The number following the M reflects the amount of magnetic distortion present.

While scores will vary, you should repeat the calibration if H or V isbelow 6, or if M is
greater than 30.0. If the results do not improve, consider changing the location or
modifying the mounting structure.

The compass calibration software follows an essentially identical procedure, and reports the same
calibration score (see the Argonaut-ADV Software Manual for details.)
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4-5.

All compass communication is handled automatically by the Argonaut-ADV. Under normal
circumstances, you should not need to communicate directly with the compass. However, should
communication be necessary, you can “talk” to the compass through the Argonaut-ADV.

Communicating with the Compass

Establish communication with the Argonaut-ADV .
Send the following command to establish adirect link with the compass.

echo 1

If the compass is operating properly, it should be continuously sending data to the
Argonaut, which will be redirected to the user. The datawill look something like:

$C143. 2P3. 4R5. 4724, 5* 3f

The compass will now accept direct commands.

For details on communicating with the compass, or for a copy of the compass manual,
contact SonTek.

When communication with the compass is no longer desired, typing three plus signsin
succession (“+++”) or sending a BREAK will return the Argonaut-ADV to command mode.
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Section 5. Argonaut-ADV Hardware

5-1.

Hardware Configuration Settings

Hardware configuration settings can be displayed using the Sshow Conf command from the
direct-command interface (83-13). A sample output is given below.

>show conf +

HARDWARE CONFI GURATI ON PARAMETERS

System Type -------------------- ADV
Sensor serial # ---------------- A263
Sensor frequency — (kHz) ------- 10000
Nunber of beams ---------------- 3

Beam Geonmetry ------------------ 3_BEAMS
Slant angle — (deg) ------------ 15.0
Oientation ----------ecmmeoonn- DOV
Conpass installed ------------- NO
Recorder installed ------------- YES
Tenperature Sensor ------------- YES
Pressure SENSOf - mcmmmmeem- NO

Gd SeNnsor ------------- NO
PressOfset - (dbar) ---------- 0. 000000
PressScale -- (dbar/count) ---- 0.000000
PressScal e_2 — (pdbar/count”2) — 0

Waves Qption ------------------- NO

Serial number: Stamped on the probe end cap.

Frequency: Liststhe acoustic frequency of the Argonaut-ADV.

Number of beams/ Beam geometry / Slant angle: The Argonaut-ADV use 2 or 3 beams
for 2D or 3D probes. The nominal beam angle is 15°. See the Argonaut-ADV Principles of
Operation for details on the beam geometry used.

Orientation: Measurement orientation of the system for up-looking or down-looking
operation. This setting matches the compass installation (84-2). Also, note that the
orientation will affect the definition of the XY Z coordinate system (86-4).

Compass/ Recorder / Temperature / Pressure/ CTD: These specify which sensors have
been installed. All systems include the recorder and temperature sensor.

PressOffset / PressScale / PressScale 2: Pressure sensor calibration parameters (83-11,
86-7).
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5-2. Internal Electronics and Wiring Overview

This section provides information about the internal layout of the Argonaut-ADV. For more
information, see the following sections.

» Section 4-2 — Compass installation
» Section 5-3 — Argonaut-ADV processor
» Section 5-6 — Accessing el ectronics

5-2.1. Underwater / Autonomous Argonaut-ADV Configurations

E Analog Board
] - R B
] J'
I ] I I‘HE
\j E CPU Board
L
Receiver Board Compass/Tilt
Sensor
Boss Sedl B(o)r_eriﬁeal
O-ring 9

Figure 7 —Internal Electronics (Underwater and Autonomous Configurations)

Figure 7 shows the internal layout of the Argonaut-ADV for the underwater and autonomous
configurations. The system is shown with the mounting stem and probe to the left, and the
optional compass/tilt sensor installed for down-looking operation (84-2).

* Dua o-ring seals are mounted on the inside of the end cap. When opening the system, take
care to avoid damage to o-rings and surfaces. Clean and inspect o-rings and surfaces
before closing the system.

* Thereceiver board is mounted on three 3/8” standoffs mounted directly to the end cap.
The transducers are permanently wired to the receiver board.

* Aninterna mounting frame for the compass/tilt sensor and Argonaut-ADV processor is
mounted on three 2%%" standoffs attached to the receiver board.

» The compass/tilt sensor is mounted above the receiver board (84-2).

» The processor (analog and CPU boards) is mounted on two sets of four ¥2” standoffs. The
analog board is on top of the CPU board. The two boards connect via an edge connector at
the right end (as shown in Figure 7). See Section 5-3 for a description of the processor.

» Autonomous configurations have a battery pack mounted just past the processor boards
(not shown).
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The cables used to connect the different portions of the Argonaut-ADV are described below. For
details about the location of each connector on the Argonaut-ADV processor, see Section 5-3.

* A 16-pin ribbon cable connects the receiver board to the analog board. The cable uses the
same connectors at each end with pin-to-pin wiring, so it can be installed in either
direction. The keyed connectors can be installed in only one direction.

» The compass/tilt sensor interface cable goes from a 10-pin red connector on the compass
to akeyed, 5-pin, red connector on the CPU board (Iabeled Compass).

* A 2-wire cable from the temperature sensor connects to a keyed, 2-pin, red connector on
the analog board (labeled Temperature).

» A 5-wire cable from the pressure sensor (if installed) connects to a keyed, 5-pin, red
connector on the analog board (labeled Pressure).

» The DC power supply is connected to a keyed, 3-pin, red connector on the analog board.
Power from the Argonaut-ADV batteriesis wired directly to the analog board. External
power iswired through an additional voltage regulator (installed on the internal mounting
hardware) before reaching the connector on the analog board. See Section 6-1 for input
power specifications.

* RS232 or R$422 seria communication iswired from the underwater connector on the end
cap to akeyed, 5-pin, red connector on the CPU board (labeled User).

» A red 3-pin connector on the CPU board is used for the RS232 interface to the optional
integrated CTD or Y S| sensor.
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5-2.2. Splash-Proof Argonaut-ADV Configuration

The receiver electronics for the Argonaut-ADV splash-proof configuration are housed in a
separate submersible housing physically connected to the probe.

» The probe and receiver electronics are connected to the splash-proof processor housing by
the probe cable. This cable is a custom built, noise sensitive cable and should not be
modified by the user.

» Thereceiver eectronics have no user-serviceable parts and are not described here.

Electronics
Mounting Board

: X
Power Switch Adapter Board CPU Board Analog Board
and Diode \

—

e

Rechargeable Battery

Serial ~._ Connector to

Argonaut-ADV

Communication
Probe

Connector

Figure 8 —Internal Electronics (Splash-Proof Configuration)

Figure 8 shows the internal electronicsin the splash-proof processor housing.

» Thewiring inside the splash-proof electronicsis complex and delicate. The internal
electronics should not normally be accessed by users. Please contact SonTek before
accessing the splash-proof electronics.

» All componentsinside the splash-proof housing are attached to a mounting board that
slides into extruded grovesin the housing.

* The processor (analog and CPU boards) is mounted to one side of the mounting board.

» Theinternal rechargeable battery isinstalled on the other side of the mounting board.

» Wiring to the Argonaut-ADV probe, serial interface connector, power switch, and power
indicator diode is connected to the front panel of the splash-proof housing.

» Wiring from the battery charger is connected viathe back panel of the splash-proof
housing (not shown here).
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Figure 9 — Splash-Proof Housing Front Panel

The front panel of the splash-proof housing (Figure 9) has four items of interest.

» The DB25 female connector matches the probe cable to connect the processing electronics
to the probe and receiver electronics.

» The DB9 female connector matches the serial communication cable to the controlling
computer or datalogger. See Section 5-5.2 for awiring diagram.

» A toggle switch is used to switch the Argonaut-ADV on and off. The switch isolates the
Argonaut-ADV processor from the internal battery and battery charger input. The battery
can be charged while the switch is off. The Argonaut-ADV can collect data while the
battery is charging.

* Anindicator diode shows when the system is on or off. The diode will go off if the system
enters sleep mode (i.e., if inactive in command mode for more than 5 minutes).

The back panel of the splash-proof housing (not pictured here) has two items of interest.

» A coaxia connector matches the battery charger supplied with the system. Batteries can be
charged while operating the system. See Section 5-7.3 for details on the rechargeable
batteries.

» A small vent plug should be opened any time the battery charger is connected (85-7.3).
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5-3.

Argonaut-ADV Processor

The Argonaut-ADV processor consists of two printed circuit boards called the analog and CPU
boards. Mounting of the Argonaut-ADV processor is described in Section 5-2.
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- —1 Pressure
] —F— | Sensor (5pin)
B Board [
- Revision L= Q

(16 pin)

o O
O

IIQ

(3pin)

SonTek Analog 5/97

Figure 10 — Argonaut-ADV Processor Analog Board

Figure 10 shows the layout of the analog board.

A keyed, 3-pin, red connector (labeled Power) is connected to the input power wiring. See
Section 6-1 for input power specifications.

A 40-pin edge connector mates below to the CPU board.

A keyed, 2-pin, red connector (labeled Temperature) connects to the temperature sensor in
the probe.

A keyed, 5-pin, red connector (labeled Pressure) connects to the pressure sensor (if
installed) in the end cap.

A keyed, 16-pin connector (not labeled) connects to a ribbon cable to the receiver board.
A programmable logic chip (called the analog timing controller) on the top center of the
board is used to control the timing of the Argonaut-ADV transmit/receive circuitry. The
chip is mounted in a socket to simplify installation. Upgrades for the analog timing
controller may be periodically available; see Section 5-6.3 for installation instructions.
The board includes four holes for mounting, which match the mounting holesin the CPU
board and are used with a set of #4-40 screws and standoffs.

The board revision is printed on the middle right portion of the board. The board nameis
shown in the bottom right corner.
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Figure 11 — Argonaut-ADV Processor CPU Board

Figure 11 shows the layout of the CPU board.

* A 5-pin, red connector (labeled User) connects to the Argonaut-ADV underwater
connector for the external serial communication interface (RS232 / RS422 | R$485 / SDI-
12).

* A 5-pin connector (labeled Compass) provides the power and RS232 interface to the
internal compasg/tilt sensor (if installed).

» A 40-pin edge connector mates above to the analog board.

* A 3-pin, red connector (labeled CTD) connects the RS232 interface to the optional
integrated CTD or Y S| sensor.

» The backup battery isinstalled in the upper right hand corner of the board. Thisisused to
supply the real-time clock when main power is not available. See Section 6-2 for details.

» The EPROM containing the software to control Argonaut-ADV operationisinstalled in a
socket in the bottom center of the board. Upgrades for the Argonaut-ADV CPU EPROM
may be periodically available. See Section 5-6.3 for details.

» The system CPU, the main computational power of the Argonaut-ADV, is mounted in the
bottom center of the board, just above and to the left of the CPU EPROM.

» A programmablelogic chip (called the CPU timing controller) on the top center of the
board is used to control the timing of al Argonaut-ADV operations. The chip is mounted
in asocket to simplify installation. Upgrades for the CPU timing controller may be
periodically available. See Section 5-6.3 for installation instructions.

* Theboard name and revision are printed in the bottom-right corner.
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5-4. Communication Baud Rate Setting

The Argonaut-ADV communication baud rate, normally 9600 baud, is set at the factory and
should not normally need to be changed. However, for some specialized applications, you may
wish to set adifferent baud rate. This can be done by a special command from the direct-
command interface. The command format is shown below. See Section 3 for details about the
direct-command interface.

User Def aul t BaudRat e Set [baud rate]

» Default parameter: 9600

» Parameter range: 1200, 2400, 4800, 9600, 19200, 38400, 57600, and 115200

» Without parameter: returnsits current setting.

 If given with avalid parameter in the form shown above, sets the baud rate to this value.

 If the command is recognized as valid, the system will transmit an “Ok <CR><LF>"
followed by the command prompt “>" at the old baud rate setting. All further communica-
tion is done using the new baud rate. The setting is used until anew valueis set.

* Note that the command Def aul t s (83-7) does not reset the communication baud rate.

SonTek software operates assuming a baud rate setting of 9600. If another baud rate setting is
used, you will need to specify thisin the software program. See the Argonaut-ADV Software
Manual for details on specifying the communication baud rate.
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5-5. Cables and Connectors

5-5.1. Underwater / Autonomous Argonaut-ADV Configurations

The Underwater and Autonomous Argonaut-ADV systems use the same cables and connectors
for external power and communication.

» The 8-pin, underwater-mateable connector is manufactured by Impulse Enterprises.
» The bulkhead connector (on the instrument housing) part number is BH-8-FS.
* The cable connector part number isIL-8-MP (with locking sleeve).
» Theaddressfor Impulse Enterprisesis:
Impulse Enterprises Phone: (619) 565-7050
8254 Ronson Road Fax: (619) 565-1649
San Diego, CA 92111 USA

The following table describes the Argonaut-ADV power and communication cable wiring. Note
that two different types of underwater cable are used, with some variation in wire color.

Pin Wire color Function Function Function
number RS232 R$422 | RS485 SDI-12
1 Red External power External power External power
(6-30VDC; 86-1) | (6-30VDC; 86-1) (6-30 VDC; 86-1)
2 White Data out Tx+ Data out (RS232)
3 Violet™/ Datain Tx- Datain (RS232)
Black (w/ white)
4 Orange' / External Sensor External Sensor SDI-12 select
Black (w/yellow)? Power (86-1) Power (8§6-1) (Appendix C)
5 Yellow Externa battery Externa battery Externa battery
(seebelow & 86-1) | (seebelow & 86-1) | (seebelow & 86-1)
6 Green Not used Rx+ (igéjn%&dg)
1
7 BIackB(lvl\J/?gr/een) 2 Not used Rx- Not used
1
8 Bl achl ?\?\5 r{ad) 2 Ground Ground Ground

! Indicates the color for cables longer than 10 meters; the cable’s outer diameter is 1.2 cm (0.45 in.).

% _ Indicates the color for cables 10 meters long or shorter; the cable’s outer diameter is 0.8 cm (0.3 in).
Note that this cable has several black wires in twisted pairs; they are differentiated by the color of the other
wire in the twisted pair (e.g., black with yellow).

» Datatransfer islisted relative to the Argonaut-ADV: Data Out or Tx refers to data sent by
the Argonaut; Data In or Rx refersto commands received by the Argonaut.

* Wiring isshown for al serial communication protocols. See Sections 3-1 and 6-5 for
information about serial communication protocol.

» See Appendix C for details about SDI-12 operation.
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Note that there are two different input power pins.

Pin 1 isthe external power input. This pin can accept input voltages from 8 to 30 VDC.
Pin 5 isthe external battery input.

For al systems except those with rechargeable batteries. The voltage from Pin 5 goes
directly to the Argonaut-ADV processor and must be in the range 6 to 15 VDC. Voltages
above 15 VDC on this pin will severely damage the Argonaut-ADV electronics.

For systems with rechargeable batteries:. The voltage from Pin 5 goes through a DC-to-DC
converter. Thisvoltage is used to charge the internal batteries and operate the system. The
input voltage must be in the range 10 to 18 VDC; current draw when charging the batteries
can beashighas2 A. Only the SonTek supplied battery charger should be used.

See Sections 6-1 and 8-2 for details about input power specifications and power
consumption.

RS232

When using RS232 serial communication, the user end of the power and communication
cableisterminated with a DB9 female connector for serial communication and a coaxial
power plug for external DC input power.

The center pin of the coaxial power connector serves as positive (+); the outer shield is
negative (-). Different types of coaxial connectors are used depending on the system type.
For systems with no batteries or alkaline batteries, power from the coaxial connector is
wired to Pin 1 (external power) and can accept 8 to 30 VDC. The power supply included
with the system (matching this coaxial plug) supplies 24 VDC.

For systems with rechargeabl e batteries, power from the coaxia connector iswired to
Pin 5 (external battery). This should only be used with the battery charger / power supply
included with the system.

The DB9 femal e connector is wired to be compatible with standard PC serial
communication ports as shown in the following table.

RS232 Serial Communication DB9 Female Connector Wiring

Pin# ! Signal Pin# ! Signal Pin# | Signal
1 Not used 4 Not used 7 i Notused
: Data Out : Ground :
2 {oPin2ofIL-8MP)| ° i(oPinsoriL-smp)| © | Notusd
' DatalIn E !
3 oPin3ofiLgmp | © i Notusd 9 Notused
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RS422 | RHA85

* When using R$422 or R85 serial communication, the power and communication cable
is terminated with a coaxial power plug and a DB25 connector wired for RS422/RS485.

» The center pin of the coaxial power connector serves as positive (+); the outer shield is
negative (-). Different types of coaxial connectors are used depending on the system type.

» For systems with no batteries or alkaline batteries, power from the coaxia connector is
wired to Pin 1 (external power) and can accept 8 to 30 VDC. The power supply included
with the system (matching this coaxial plug) supplies 24 VDC.

» For systems with rechargeabl e batteries, power from the coaxia connector iswired to
Pin 5 (external battery). This should only be used with the battery charger / power supply
included with the system.

o RSA22/RSA85 systemsinclude a RS232/RS422 converter and a DB25/DB9 converter.

» Theend of thischain isaDB9 connector wired for RS232 as shown in the preceding table.
This allows the cable to be connected to a PC’ s serial communication port.

DI-12
» There aretwo different configurations for SDI-12 systems — internal or external
conversion.
» Systems manufactured before September, 2000 use external conversion; systems
manufactured after this date use internal conversion.
» See Appendix C for details about both types of systems.

External Sensor Wiring
For systems with external sensors (CTD or Y Sl), aspecial splitter cableis used to route power
and serial communication to the external sensor.

* Oneend of the cable connects to the Argonaut-ADV.

» Another end of the cable connects to the external sensor (CTD or Y SI).

» Thethird end of the cable connects to the standard power and communication cable
described above.

The following table describes the wiring of the splitter cable for the SeaBird MicroCat CTD. All
part numbers are for Impul se Enterprises connectors.

Argonaut-ADV Function MicroCat Connector To Power/Comm.

Connector (IL-8-MP) (RMG-4-FS) Cable (IL-8-FS)
Pinl External Power Not connected Pinl
Pin2 RS232 Data Out Not connected Pin2
Pin3 RS232 Dataln Not connected Pin3
Pin4 Sensor Power Pin4 Not connected
Pin5 External Batteries Not connected Pin5
Pin6 Datato MicroCat Pin2 Pin6
Pin7 Datafrom MicroCat Pin3 Pin7
Pin8 Ground Pin1l Pin8

Wiring for external Y Sl sensor varies with instrument configuration; contact SonTek for details.
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5-5.2. Splash-Proof Argonaut-ADV Configuration

The front panel of the Argonaut-ADV splash-proof housing has two connectors, a power switch,
and a power indicator light.

The DB25 connector mates with the probe cable from the Argonaut-ADV probe. This high-
frequency cable is a custom-shielded cable that is very sensitive to noise. Neither the cable nor
the connector should be modified without contacting SonTek.

The toggle switch turns the system on and off (making or breaking the connection between the
Argonaut-ADV processor and internal rechargeabl e battery). The battery can be charged (using
the battery charger input on the back panel) whether the power switch ison or off.

The diode on the front panel will light if the system is powered up. Note that the diode will turn
off if the system enters the sleep mode (even if the power switch ison).

The DB9 connector provides access to the RS232 serial communication lines. This connector
has been wired following standard serial communication protocol. A simple pin-to-pin cable can
be used to connect the Argonaut-ADV to the DB9 serial port on a PC-compatible computer (a
ribbon cable is provided with the system for this purpose). The following table gives the pin-out
for the DB9 connector.

RS232 Serial Communication DB9 Connector Wiring

Pin# | Signal Pin# Signal Pin# Signal
1 ; Not used 4 ; Not used 7 ; Not used
2 i  DataOut 5 Ground 8 i Not used
3 Dataln 6 i Not used 9 i Not used

The back panel of the splash-proof housing has one connector and a vent plug.

» A coaxia connector matches the battery charger supplied with the system (center pinis
positive voltage; outer shield is negative). Batteries can be charged while the system is
operating. See Section 5-7.3 for details on the rechargeabl e batteries.

» The vent plug should be opened any time the battery charger is connected (85-7.3).
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5-6. Accessing Electronics

This section contains basic instructions for opening the Argonaut-ADV electronics housings.
However, the Argonaut-ADV should not need to be opened on aregular basis. The most
common reason for opening the Argonaut-ADV is to replace the battery pack (85-7).

5-6.1. Underwater / Autonomous Argonaut-ADV Configuration

To open the underwater or autonomous Argonaut-ADV, use the following steps.

1.
2.

3.

6.

7.

Perform all maintenance in a static-free environment.

See Section 5-2.1 for a description of the internal layout of the Argonaut-ADV . See Section
5-3 for adescription of the Argonaut-ADV processor.

Remove the three screws holding the end cap to the underwater housing.

Remove the end cap. Because of the bore seal o-ring, the end cap may be difficult to remove
from the pressure housing. If necessary, have one person hold the housing while another
rocks the end cap back and forth.

Pull the end cap with attached internal electronics out of the underwater housing, taking care
not to catch or pull on theinternal wiring.

Only if necessary, disconnect the internal wiring harness from the electronics and batteries (if
installed). Unique, keyed connectors are used for each.

While open, protect all o-rings and o-ring surfaces from damage.

When installing the end cap with electronics, use the following steps.

1.
2.
3.

o &

Clean and inspect all o-rings and o-ring surfaces for damage; replace o-ringsif necessary.
Re-connect the internal wiring harness to the electronics (if removed).

Inspect the desiccant pack secured to the electronics mounting hardware. Replace if
necessary.

If possible, purge the underwater housing with adry, inert gas (nitrogen, argon).

Slide the electronics assembly back into the underwater housing, taking care to avoid
catching wires or damaging o-rings or o-ring surfaces.

Secure the end cap to the underwater housing using the three screws.
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5-6.2. Splash-Proof Argonaut-ADV Configuration

The internal electronics and wiring of the splash-proof Argonaut-ADV are compact and delicate.
Take care whenever opening the system.

1
2.

3.

6.

7.

Perform all maintenance in a static-free environment.

See Section 5-2.2 for adescription of the internal layout of the splash-proof Argonaut-ADV.
See Section 5-3 for a description of the Argonaut-ADV processor.

Remove the four screws holding the front panel to the splash-proof housing.

Remove the front panel from the housing. Because of the sealing gasket, it may be difficult to
pull off. If necessary, asmall screwdriver can be used to start the separation.

Note that the internal electronics are also connected to the back panel, so you will only be
able to remove the electronics just past the front of the splash-proof housing.

Pull the front panel forward slowly, sliding the electronics/battery assembly out of the
housing.

Make note of which slot in the housing holds the mounting board.

When reinstalling the electronics into the splash-proof housing, use the following steps.

1.

2
3.
4

Insert the el ectronics mounting board into the appropriate slot in the splash-proof housing.
Note that only one slot will align the electronics and battery to fit within the housing.

. Slowly dlide the electronics into the housing, taking care not to catch any wires.

Align the gasket to fit correctly between the front panel and the splash-proof housing.

. Secure the front panel to the splash-proof housing using the four screws.
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5-6.3. Replacing the CPU EPROM and Other Programmable Chips

The Argonaut-ADV processor includes three programmable chips. the CPU EPROM, the analog
timing controller, and the CPU timing controller.

» See Section 5-3 for the location and a description of the function of each of these chips.
» Upgrades (most commonly the CPU EPROM) may be periodically available from SonTek.
» Basicinstallation instructions are given below.

» See sections 5-2 and 5-3 for a description of the internal mounting, wiring, and Argonaut-
ADV processor.

Downloadable CPU firmware
» Systems produced after September, 2000 will have downloadable firmware.
» Firmware upgrades can be performed by simply connecting the system to a computer and
running the appropriate software, without physically installing a new chip.
» For downloadable firmware upgrades, all needed software and instructions will be
provided with the upgrade.

Accessing the processor
» Perform all maintenance in a static-free environment.
» Access the system electronics using the instructionsin Section 5-6.1 and 5-6.2.
» Make note of the orientation of the processor boards before removing it.
* Remove all connectors from the analog board.
* Remove the four #4-40 screws that hold the analog board to the CPU board.
 Lift the analog board straight up to disconnect the edge connector going to the CPU board.
Take care not to bend or damage any pins on the connector.
* Remove all connectors from the CPU board.
» Remove the four hex standoffs that hold the CPU board to the mounting hardware.

Replacing the CPU EPROM

» A special chip removal tool (called a PLCC extractor) will simplify the removal of the old
chip. With this tool, the two ends are placed on two corners of the socket; compressing the
tool lifts the EPROM from the socket.

» Alternatively, avery small flat blade screwdriver can be used to remove the old chip.
Insert the screwdriver in the slots in each corner and slowly work the chip up (alternating
from opposite corners) until it comes free of the socket.

* When installing the new chip, align the rounded corner of the chip with the similar corner
of the socket.

» Lay the chip on the socket and align each pin with the corresponding groove.

» Firmly press the chip into the socket until it is securely set.

» Keep the old EPROM in a static-safe bag until you have verified system operation (after
verifying operation it can be discarded).
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Replacing the analog / CPU timing controller

Chipsfor the analog and CPU timing controller use the same package, but are not
interchangeable.

Be certain that you install the correct chip in the correct socket when replacing these
controllers, or the system will not operate.

Either timing controller chip can be removed using a small flat blade screwdriver.
Carefully pry each edge of the chip up until you can lift the chip by hand.

When installing the new chip, align the semicircle on the chip with the semicircle shown
on the socket and circuit board.

Take care not to bend or damage any pins when installing the chip.

Seat the chip securely by hand.

Keep the old chip in a static-safe bag until you have verified system operation (after
verifying operation the chip can be discarded).

Assembling the processor

Install the CPU board on the internal hardware and secure with the four hex standoffs.
Make sureto install the board with the same alignment used before removing the boards.
Connect all appropriate internal wiring to the CPU board. See Section 5-3 for details on
internal connectors.

Install the analog board on top of the CPU board. Carefully align all pins on the edge
connector, seat the connector securely, and secure the analog board with four #4-40
screws.

Connect all appropriate internal wiring to the analog board. See Section 5-3 for detailson
internal connectors.

Close the system following instructions in Sections 5-6.1 and 5-6.2.

Verifying system operation after a change

Following any EPROM or timing controller change, you should immediately verify basic
system operation.

After closing the system, connect the power and communication cable, and then apply
power to the system.

Test the operation of the transducers in water using the system diagnostic software
(ArgCheck or ArgADV Ck — see the Argonaut-ADV Software Manual).

Run the real-time data collection software as described in the Argonaut-ADV Software
Manual. Set the instrument for a short averaging time (10 seconds) and begin data
collection. Place the probe in asmall tank of water with some seeding material, and move
the probe to verify the basic collection of velocity data.

Verify temperature and (optional) pressure sensor operation by checking data output
(either with the real-time software or through aterminal emulator using the Sensor CONT
command).

Verify (optional) compass/tilt sensor operation using the compass calibration software or
through aterminal emulator using the Conpass CONT command.

If al functions are normal, you can safely discard the old chips.
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5-7. Battery Packs

5-7.1. Autonomous Configuration — Alkaline Batteries

The internal alkaline battery pack is built from 16 AA-size alkaline batteries, wired for a nominal
capacity of 5.7 Ah at 12.0V.

» The battery pack isinstalled in the end of the internal electronics-mounting frame as
described in Section 5-2.1.

» Alkaline batteries are not rechargeable and should be properly disposed of when drained.

» See Section 8-2.1 for details on calculating battery life.

To replace the battery pack, use the following steps.

1. Perform all maintenance in a static-free environment.

2. Remove the three screws holding the end cap to the pressure housing.

3. Remove the end cap. Because of the bore seal o-ring, the end cap may be difficult to lift off
the pressure housing. If necessary, have one person hold the housing while another rocks the
end cap back and forth.

4. Pull the end cap with attached internal electronics and batteries out of the underwater
housing, taking care not to catch or pull on the internal wiring.

5. Disconnect the batteries from the internal wiring harness.

6. Remove the three screws holding the mounting plate that secures the battery pack to the
internal mounting frame. Remove the used battery pack.

7. Install the new battery pack and secure the mounting plate with the three screws.

8. Connect the batteries to the internal wiring harness,

9. Clean and inspect the o-rings and o-ring surfaces on the end cap. Replace if necessary.

10. Inspect the desiccant pack secured to the electronics mounting hardware. Replace if
necessary.

11. If possible, purge the underwater housing with a dry, inert gas (nitrogen, argon).

12. Slide the electronics assembly back into the underwater housing, taking care to avoid
catching wires or damaging o-rings or o-ring surfaces.

13. Secure the end cap to the underwater housing using the three screws.

To Avoid Draining of Batteries When Systemis Not in Use
» Always power the system off before storing the system to prevent draining the batteries.
» All Argonaut-ADV configurations can be powered off by establishing direct
communications using SonTerm and sending the command Power O f (83-7).
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5-7.2. Autonomous Configuration — Rechargeable Batteries (NiCad)

The internal rechargeable battery pack is built from 18 AA-size NiCad batteries, wired for a
nominal capacity of 2.0 Ah at 10.8V.

» The battery pack isinstalled in the end of the internal electronics-mounting frame as
described in Section 5-2.1.

* The battery pack should not normally need user maintenance.

» See Section 8-2.1 for details on calculating battery life.

To charge the batteries, use the following steps.
» Useonly thebattery charger supplied by SonTek to ensurereliable operation.
» Connect the battery charger to the coaxial plug on the power and communication cable.
» Plug the battery charger into an AC outlet.
* A full charge will take about 2 hours.
» The Argonaut-ADV can be operated while the battery is charging.
» The system can be |eft charging indefinitely; internal electronics control battery charging
and prevent over-charging.

To Avoid Draining of Batteries When Systemis Not in Use
» Always power the system off before storing the system to prevent draining the batteries.
» All Argonaut-ADV configurations can be powered off by establishing direct
communications using SonTerm and sending the command Power O f (83-7).
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5-7.3. Splash-Proof Configuration — Rechargeable Battery (Lead Acid)
The internal rechargeable battery isa12-V, 2.2-Ah, lead-acid battery.
To charge the batteries, use the following steps.

Use only the battery charger supplied by SonTek to ensurereliable operation.

Open the vent plug on the back panel of the splash-proof housing.

Connect the battery charger to the matching coaxial plug on the back panel.

Plug the battery charger into an AC outlet.

Check the two LED indicators on the battery charger to make sure the charger is powered
on and is charging the battery.

A full charge will take 6 to 8 hours; watch the LED indicator on the battery charger.

The charger should not be left connected more than 12 hours to prevent over-charging and
battery damage.

The Argonaut-ADV can be operated while the battery is charging.

To Avoid Draining of Batteries When Systemis Not in Use

Always power the system off before storing the system to prevent draining the batteries.
The Argonaut-ADV splash-proof configuration can be powered off using the switch on the
front panel.

All Argonaut-ADV configurations can be powered off by establishing direct
communications using SonTerm and sending the command Power O f (83-7).
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Section 6. Operational Considerations

6-1. Input Power Supply

6-1.1. Input Power —Underwater Configuration (No Batteries)

External Sensor Sensor Power Voltage Regulator

r (Pin4 : “7 - '
Power ( ) : Sensor Power is Connected Only if
External Battery : | solation Diode System Includes External Sensor
6-15VDC (Pin5) —+|
External Power N
8-30VDC (Pin1) — N Argonaut-ADV Processor
Ground (Pin 8) : - Input Voltage 6-15 VDC

Secondary Voltage Regul ator

Input: 8-30VDC

Figure 12 I nput Power Wiring for Underwater Configuration (No Batteries)

The Argonaut-ADV processor operates on 6 to 15 VDC input power.

* If theinput voltage islessthan 6 VDC, the Argonaut-ADV will not operate reliably.

* Aninput voltage greater than 15 VDC will seriously damage the electronics.

» The measured input voltage can be accessed from the direct-command interface (83-11)
and the stored data (83-15 and the Argonaut-ADV Software Manual).

When running from externally-supplied power (through Pin 1 of the bulkhead connector):

* Theinput voltage is passed through a secondary regulator before going to the Argonaut-
ADV processor.

» Thisregulator has a maximum voltage output of 15 VDC,; it alows the use of externally
supplied power from 8 to 30 VDC.

» Theexternal regulator increases system power consumption (88-2.1).

» A separate “External Battery” connection bypasses the voltage regulator. This has an input
voltage limit of 6 to 15 VDC and offers the lowest possible power consumption.

When running from external battery power (through Pin 5 of the bulkhead connector):
» Battery power iswired directly to the Argonaut-ADV processor.
» Bypassing the voltage regulator provides the lowest possible power consumption.
» Do not supply morethan 15 VDC —thiswill seriously damage the Argonaut-ADV.
» The Argonaut-ADV internal recorder uses a solid state EEPROM that is not affected by
power |oss.
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When using a system with external sensors (CTD or Y Sl):
» Power to the external sensorsis supplied through Pin 4 of the bulkhead connector.
» The sensor power specifications vary depending on the sensor used.
» Theexterna sensor power iswired only if the system includes an external sensor.

To Avoid Draining of Batteries When the Systemis Not in Use
» Always power the system off before storing the system to prevent draining the batteries.
* The Argonaut-ADV is powered off by establishing direct communications using SonTerm
and sending the command Power O f (83-7).

See the following sections for more information.

* Section 5-5 — Input wiring diagrams
» Section 8-2.1 — Power consumption and battery life
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6-1.2. Input Power — Autonomous Configuration (Alkaline Batteries)

Sensor Power is Connected Only if

Sensor Power Argonaut-ADV

External Sensor : Voltage Regulator Alkaline Battery Pack

Power (Pin 4) : Nominal Output 12 VDC

Externa Battery - _Isolation Diode Isolation Diode

6-15VDC (Pin5) — |

External Power N

8-30VDC (Pinl1) > ‘ Argonaut-ADV Processor
Ground (Pin 8) : - Input Voltage 6-15 VDC

Secondary Voltage Regulator
Input: 8-30 VDC

Figure 13 —Input Power Wiring for Autonomous Configuration (Alkaline Batteries)

The Argonaut-ADV processor operates on 6 to 15 VDC input power.

 If theinput voltageislessthan 6 VDC, the Argonaut-ADV will not operate reliably.

* Aninput voltage greater than 15 VDC will seriously damage the electronics.

» The measured input voltage can be accessed from the direct-command interface (§3-11)
and the stored data (83-15 and the Argonaut-ADV Software Manual).

When running from externally-supplied power (through Pin 1 of the bulkhead connector):

* Theinput voltageis passed through a secondary regulator before going to the Argonaut-
ADV processor.

» Thisregulator has a maximum voltage output of 15 VDC,; it allows the use of externally
supplied power from 8 to 30 VDC.

» Theexternal regulator increases system power consumption (88-2.1).

» A separate “ External Battery” connection bypasses the voltage regulator. This has an input
voltage limit of 6 to 15 VDC and offers the lowest possible power consumption.

When running from internal battery power:
» Battery power iswired directly to the Argonaut-ADV processor.
» Bypassing the voltage regulator provides the lowest possible power consumption.
» Do not replace the batteries with a configuration that supplies more than 15 VDC.
» Keeptrack of battery capacity to prevent the loss of data.
» The Argonaut-ADV internal recorder uses a solid state EEPROM that is not affected by
power |oss.
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*  When running from external battery power (through Pin 5 of the bulkhead connector):
» External battery power iswired directly to the Argonaut-ADV processor.

» Bypassing the voltage regulator provides the lowest possible power consumption.

* Do not supply morethan 15 VDC —thiswill seriously damage the Argonaut-ADV.
» Theinterna akaline batteries are isolated from external power using a diode.

» TheArgonaut-ADV internal recorder uses a solid state EEPROM that is not affected by
power |oss.

When using a system with external sensors (CTD or Y SI):
» Power to the external sensorsis supplied through Pin 4 of the bulkhead connector.
» The sensor power specifications vary depending on the sensor used.
» Theexterna sensor power iswired only if the system includes an external sensor.

To Avoid Draining of Batteries When the Systemis Not in Use
» Always power the system off before storing the system to prevent draining the batteries.

* The Argonaut-ADV is powered off by establishing direct communications using SonTerm
and sending the command Power O f (83-7).

See the following sections for more information.

» Section 5-5 — Input wiring diagrams
» Section 8-2.1 — Power consumption and battery life
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6-1.3. Input Power — Autonomous Configuration Rechargeable (NiCad) Batteries

Sensor Power is Connected Only if

Sensor Power Argonaut-ADV
: Voltage Regulator Rechargeable (NiCad) Battery Pack
External Sensor : ge R Nominal Output 10.8 VDC
Power (Pin 4) : With Internal Charging Regulator
External Battery Charger DCDC
12vDC (Pin5) ——— i i i
(Pin ) § Comvarter |solation Diode
External Power : N
8-30VvDC (Pinl) — N Argonaut-ADV Processor.
Ground (Pin 8) - Input Voltage 6-15 VDC
Secondary Voltage Regulator.

Input: 8-30 VDC

Figure 14 — Input Power Wiring for Autonomous Configuration (Rechar geable Batteries)

The Argonaut-ADV processor operates on 6 to 15 VDC input power.

 If theinput voltageislessthan 6 VDC, the Argonaut-ADV will not operate reliably.

* Aninput voltage greater than 15 VDC will seriously damage the electronics.

» The measured input voltage can be accessed from the direct-command interface (§83-11)
and the stored data (83-15 and the Argonaut-ADV Software Manual).

When running from externally supplied power (through Pin 1 of the bulkhead connector):

* Theinput voltageis passed through a secondary regulator before going to the Argonaut-
ADV processor.

» Thisregulator has a maximum voltage output of 15 VDC,; it allows the use of externally
supplied power from 8 to 30 VDC.

» Theexternal regulator increases system power consumption (88-2.1).

When running from internal battery power:

» Battery power iswired directly to the Argonaut-ADV processor.

» Bypassing the voltage regulator provides the lowest possible power consumption.

» Do not replace the batteries without consulting SonTek; they are designed to work with a
specific recharging system.

» Keeptrack of battery capacity to prevent the loss of data.

» The Argonaut-ADV internal recorder uses a solid state EEPROM that is not affected by
power |oss.
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When running from the external battery charger (through Pin 5 of the bulkhead connector):

* Only the SonTek-supplied battery charger should be used through Pin 5to ensure
reliable and safe operation.

» The battery charger voltage passes through a DC-to-DC converter before supplying the
Argonaut-ADV electronics and charging the internal NiCad battery pack.

* The DC-to-DC converter accepts inputs from 10 to 18 VDC and outputs 15 VDC
(maximum current 2A). The high current draw is required for charging the batteries.

» Theinterna battery pack includes circuitry to regulate charging of the batteries. The
batteries can be connected to the charger indefinitely without damage.

» The Argonaut-ADV can be operated while the batteries are charging.

» A complete battery charge takes about two hours.

e The DC-to-DC converter increases power consumption (88-2.1).

When using a system with external sensors (CTD or Y SI):
» Power to the external sensorsis supplied through Pin 4 of the bulkhead connector.
» The sensor power specifications vary depending on the sensor used.
» Theexterna sensor power iswired only if the system includes an external sensor.

To Avoid Draining of Batteries When the Systemis Not in Use
» Always power the system off before storing the system to prevent draining the batteries.
* The Argonaut-ADV is powered off by establishing direct communications using SonTerm
and sending the command Power O f (83-7).

See the following sections for more information.

» Section 5-5 — Input wiring diagrams
» Section 8-2.1 — Power consumption and battery life
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6-1.4. Input Power — Splash-Proof Configuration

Argonaut-ADV
Rechargeabl e Battery Pack
Nominal Output 12 VDC

Power Switch

Battery Charger * : Argonaut-ADV Processor.
12VvDC - : - Input Voltage 6-15 VDC

Figure 15— Input Power Wiring for Splash-Proof Configuration (Rechar geable Battery)

The Argonaut-ADV processor operates on 6 to 15 VDC input power.

 If theinput voltageislessthan 6 VDC, the Argonaut-ADV will not operate reliably.

* Aninput voltage greater than 15 VDC can seriously damage the electronics.

» The measured input voltage can be accessed from the direct-command interface (§83-11)
and the stored data (83-15 and the Argonaut-ADV Software Manual).

When running from the external battery charger (through the coaxial connector on the back
panel of the splash-proof housing):
* Only the SonTek-supplied battery charger should be used to ensurereliable and safe
oper ation.
» The Argonaut-ADV can be operated while the batteries are charging.
» A complete battery charge takes 6 to 8 hours.
» To prevent damage to the battery and system electronics, the battery charger should not be
left connected more than 12 hours.
» Theinterna battery can be charged with the front-panel power switch either on or off.

When running from internal battery power:
» Battery power iswired directly to the Argonaut-ADV processor.
» Do not replace the battery with a configuration that supplies more than 15 VDC.
» Keeptrack of battery capacity to prevent the loss of data.
» The Argonaut-ADV internal recorder uses a solid state EEPROM that is not affected by
power |oss.
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To Avoid Draining of Batteries When the Systemis Not in Use
» Always power the system off before storing the system to prevent draining the batteries.
* The Argonaut-ADV is powered off by establishing direct communications using SonTerm
and sending the command Power O f (83-7).
* The Argonaut-ADV splash-proof configuration includes an on/off switch on the front

panel that should be turned off when the system is not in use. Note that the batteries can be
charged with this switch on or off.

See the following sections for more information.

» Section 5-5 — Input wiring diagrams
» Section 8-2.1 — Power consumption and battery life
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6-2. Real-time Clock Backup Battery

The Argonaut-ADV has a backup battery to power the system clock when main power is
unavailable.

The battery isinstalled on the CPU processor board (85-3).

The battery can be expected to last for many years with no maintenance.

If the backup battery dies, the system clock will reset when main power is disconnected.
Contact SonTek before attempting to replace the battery.
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6-3. Mounting and Installation

The Argonaut-ADV can be mounted in several ways depending on the application. These range
from temporary mounts for short-term data collection projects (afew minutes to afew hours), to
permanent installations for long-term monitoring stations. For all installations, there are afew
common points to keep in mind.

e Clamp the Argonaut-ADV securely (86-3.1).

» Avoid having excess magnetic material near the instrument (86-3.2).

» Avoid flow interference that may be caused by the mounting frame (86-3.3).

 Align the probe perpendicular to the expected flow direction to avoid possible self-
generated flow interference (86-3.3).

6-3.1. Secure Mounting

The Argonaut-ADV is normally supported by circular clamps at two locations along the probe
housing. Housing diameter varies with system configuration.

» Underwater / Autonomous configuration: clamp diameter is9.9 cm (3.90in) to fit in the
recessed grooves for a secure installation
» Splash-Proof configuration (for probe mounting): clamp diameter is5.1 cm (2.0in)

Optional
Mounting
Clamp -.
.

Figure 16 — Optional Argonaut-ADV Mounting Clamps

The mounting clamps shown in Figure 16 (for the underwater / autonomous configuration) are
available from SonTek.
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6-3.2. Magnetic Material

The Argonaut-ADV uses an optional magnetic compass/tilt sensor to report velocity datain Earth
coordinates.

» Ferrous meta in the mounting structure near the instrument can affect the accuracy of
compass measurements and hence the accuracy of velocity data.

» All mounting fixtures should be designed using non-ferrous metals or plastics.

» Other ferrous metals near the instrument (less than 1-m away) should be minimized.

A compass calibration should be performed before any deployment to account for any ambient
magnetic fields. If possible, the calibration should be performed with the Argonaut-ADV
mounted exactly asit will be for deployment. See Section 4-4 for details on compass calibration.
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6-3.3. Flow Interference

The Argonaut-ADV measures velocity in asmall sampling volume (0.25 cm®; 0.015 in®) located
10 cm (4 in) from the tip of the probe (see the Argonaut-ADV Principles of Operation for
details). The placement of the sampling volume relative to other structures in the water must be
considered so that the Argonaut-ADV measures velocity free from flow interference.

Structures
* The Argonaut-ADV probe should be installed well clear of any underwater structures,
particularly those upstream.
» Consider the size and location of nearby structures, and the probable magnitude and
direction of flow, when choosing an installation site.

Probe orientation relative to flow

» The Argonaut-ADV should be oriented so that the axis of the transmit transducer is
roughly perpendicular to the expected direction of flow (Figure 17).
For 3D down-looking probes, thisis usually a simple matter since the probe is most
commonly looking vertically, down into aregion of horizontal flow.
For side-looking probes (2D and 2D/3D), the probe should be oriented looking across the
expected direction of flow (so the X-axis aligns with the expected flow).
Side-looking probes have been tested and show negligible flow interference with the
X-axis as much as 40 to 50° away from the direction of flow.
If aside-looking probe is oriented directly up or down-stream, the probe will almost
certainly see flow interference in the sampling volume.

Major Flow  Major Flow Major Flow
Direction Direction Direction
3D Down-Looking 2D Side-Looking 2D/3D Side Looking

Figure 17 — Preferred Flow Direction to Avoid Flow Interference
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6-4. Velocity Data Coordinate System
The Argonaut-ADV supports three coordinate systems for velocity data:

* ENU (East-North-Up, or Earth coordinates)
» XYZ
* Beam

The coordinate system setting is determined in the setup menu of the real-time software (see the
Argonaut-ADV Software Manual) or using the Coor dSyst emcommand from the direct-command
interface (83-8).

6-4.1. ENU (East-North-Up) coordinate system

The primary advantage of using the internal compass/tilt sensor is the ability to report velocity
datain ENU (East/North/Up or Earth) coordinates — independent of the orientation of the
Argonaut-ADV.

» When using the ENU coordinate system, velocity is reported in Earth coordinates
regardless of the physical orientation of the Argonaut-ADV.

* An Argonaut-ADV mounted with an unknown orientation will provide velocity data
consistent with the direction and speed of the water current itself.

» Proper compass operation requires correct installation as described in Section 4-2, and
operation within the £50° tilt limitation.

The trandation of velocity datato ENU coordinates is enabled or disabled through commands to
the Argonaut-ADV and is transparent to the user.

» Selection of the Earth coordinate system is done using the Coor dSyst em ENU command
(83-8) or by amenu item in the data acquisition software (see the Argonaut-ADV Software
Manual).

* When the compassisinstalled, heading, pitch, and roll data are stored with each sample if
the Dat aFor mat 1S Set to LONG (83-8).

» Compass data are not stored using the SHORT data format (83-8).

The Argonaut-ADV performs vector averaging using compass data during each sample.

» Argonaut-ADV velocity datain each sample are averaged using continually updated
compass data.

 |f the Argonaut-ADV changes orientation during a sample, velocity data will be averaged
in Earth coordinates and will not be contaminated by instrument motion.

» Using any other coordinate system for the Argonaut-ADV (beam or XY Z) eliminates this
Earth coordinate system vector averaging and can contaminate dataif the instrument
moves during the course of an averaging interval.
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6-4.2. XYZ coordinate system

Using the XY Z coordinate system, velocity measurements are stored using a right-handed
Cartesian coordinate system relative to the Argonaut-ADV probe.

» The coordinate system is different depending on whether the system orientation is up or
down-looking.

» The coordinate system change is necessary to be able to use compass data to rotate XY Z
velocity data to the ENU coordinate system.

The Argonaut-ADV is configured at the factory for up or down-looking operation.

» Down-looking operation is defined as the probe and mounting stem being below the
Argonaut-ADV processor housing.

» Up-looking operation is defined as the probe and mounting stem being above the
Argonaut-ADV processor housing.

It isimportant to understand that up or down-looking orientation from an Argonaut-ADV system
level (as described above) is separate from probe construction (which is either down or side
looking). For example, a 3D down-looking probe can be used with the system oriented either up
or down-looking.

The XY Z coordinate systems for each probe type and orientation are described in the remainder
of this section.
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i A

Up-Looking Down-Looking

Figure 18 — 3D Down-L ooking Probe XY Z Coordinate System

3D Down-Looking Probe — Up-Looking Operation (Figure 18, left)
» The positive Z-axisis defined as vertically up in the direction of the probe’s mounting
stem (which for this probe is the same as the axis of the transmit transducer).
» The positive X-axisis defined perpendicular to the probe’ s mounting stem in the direction
of receiver arm #1 (which is marked with ared band).
» Thepositive Y-axisis defined based on the X and Z-axes to make a right-handed
coordinate system.

3D Down-Looking Probe — Down-Looking Operation (Figure 18, right)
» The positive Z-axisis defined as vertically up in the direction of the probe’s mounting
stem (which for this probe is the same as the axis of the transmit transducer).
» The positive X-axisis defined perpendicular to the probe’ s mounting stem in the direction
of receiver arm #1 (which is marked with ared band).
» Thepositive Y-axisis defined based on the X and Z-axes to make a right-handed
coordinate system.
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2N Qida l nnlzinA Draha

e

Y

Up-Looking Down-L ooking

Figure 19 — 2D Side-L ooking Probe XY Z Coordinate System

2D Sde-Looking Probe — Up-Looking Operation (Figure 19, left)

The positive Z-axisis defined as vertically up in the direction of the probe’ s mounting
stem.

The positive X-axis is defined perpendicular to both the probe’s mounting stem and the
axis of the transmit transducer in the direction of receiver arm #1 (which is marked with a
red band).

The positive Y-axis is defined along the axis of the transmit transducer from the sampling
volume towards the transmitter (making a right-handed coordinate system).

2D Sde-Looking Probe — Down-Looking Operation (Figure 19, right)

The positive Z-axisis defined as vertically up in the direction of the probe’ s mounting
stem.

The positive X-axis is defined perpendicular to both the probe’s mounting stem and the
axis of the transmit transducer in the direction of receiver arm #1 (which is marked with a
red band).

The positive Y-axis is defined along the axis of the transmit transducer from the
transmitter towards the sampling volume (making a right-handed coordinate system).
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2N/2N QAda.l nnlrinn Draha

Y

Up-Looking Down-Looking

Figure 20 —2D/3D Side-L ooking Probe XY Z Coor dinate System

2D/3D Sde-Looking Probe — Up-Looking Operation (Figure 20, |eft)

» The positive Z-axisis defined as vertically up in the direction of the probe’ s mounting
stem.

» The positive X-axis is defined perpendicular to both the probe’ s mounting stem and the
axis of the transmit transducer in the direction of receiver arm #1 (which is marked with a
red band).

* Thepositive Y-axisis defined along the axis of the transmit transducer from the sampling
volume towards the transmitter (making a right-handed coordinate system).

2D/3D Sde-Looking Probe — Down-Looking Operation (Figure 20, right)

» The positive Z-axisis defined as vertically up in the direction of the probe’ s mounting
stem.

* The positive X-axis is defined perpendicular to both the probe’ s mounting stem and the
axis of the transmit transducer in the direction of receiver arm #1 (which is marked with a
red band).

» Thepositive Y-axisis defined along the axis of the transmit transducer from the
transmitter towards the sampling volume (making a right-handed coordinate system).
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6-4.3. BEAM coordinate system

The BEAM coordinate system is provided for diagnostic and very specialized purposes only, and
is not commonly used.

Each velocity component is reported as the bistatic velocity for a particular receiver (see
the Argonaut-ADV Principles of Operation).

Positive velocities are away from the probe; negative vel ocities are towards the probe.
Receiver #1 is marked with ared band on the receiver arm.

For a 3D down-looking probe, looking down the stem towards the probe, the receivers are
numbered clockwise from #1.

For a 2D side-looking probe, the second receiver arm is #2.

For a 2D/3D side-looking probe, receiver arm #2 isin the same plane (horizontal) as #1.
Receiver arm #3 is positioned vertically in the direction of the mounting stem.
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6-5. Serial Communication Protocol

The Argonaut-ADV supports the following serial communication protocols (See Section 3-1 for
setup information).

» RS232 - Single system operation with cable lengths to 100 meters (300 feet).

* R$422 — Single system operation with cable lengths to 1500 meters (4500 feet).

o R$485 — Multiple system operation with cable lengths to 1500 meters (4500 feet).
» SDI-12 — Single system operation with cable lengths to 100 meters (300 feet).

The default protocol configuration is RS232. Thisisthe protocol used by the standard seria ports
on PC-compatible computers.

» Switching from RS232 to R$422 changes the electrical interface and has no effect on the
command interface of the Argonaut-ADV. RS232-t0-R$422 converters are available
commercially and allow an Argonaut-ADV using RS422 communication to be connected
to the RS232 serial port of a PC-compatible computer.

* R$485 uses the same electrical interface as R$422, with a modified command interface to
allow multi-system operation. The same RS232-t0-RS422 converter is used to run R$485
systems from the RS232 seria port of a PC-compatible computer (using special Argonaut-
ADV software for RS485 operation — see Appendix B).

» SDI-12 uses both amodified electrical and command interface. Systems using SDI-12 are
also configured to use RS232, since the limited SDI-12 command interface does not allow
accessto all Argonaut-ADV functions. See Appendix C for details about SDI-12
operation.

One supplier for of RS232-t0-RS422 convertersis shown below.

B& B Electronics

707 Payton Rd.

Ottawa, IL 61350

USA

Phone (815) 433-5100

Fax (815) 433-5109

Internet www.bb-€elec.com

Converter Part # 422COR, Power Supply Part # 422PS

The choice of communication protocol is set at the factory and cannot be changed by the user.
Contact SonTek if you have questions about the required serial communication protocol.
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6-6. Temperature Sensor

To measure temperature, the Argonaut-ADV uses a thermistor mounted on the inside of the
probe head.

» The coupling of the thermistor to the metal probe head gives good response to changesin
temperature and ensures the temperature data accurately reflect the water temperature at
the area in which velocity measurements are being made.

» Thetemperature sensor has a specified accuracy of £0.1°C.

» Temperature data are sampled once per second during the averaging interval, and the mean
value is recorded with each sample.

The Argonaut-ADV firmware includes two parameters to calibrate the internal temperature
Sensor.

e TenmpOi f set and TenpScal e alow alinear calibration to be applied to temperature data.
* For the specified accuracy of the sensor (£0.1° C) no calibration is required; these
parameters are set to 0.0 and 1.0 respectively.

The temperature calibration parameters are used as shown below.
True T = TempOffset + TempScale* Measured T
where

* True T = True temperature (°C) output and stored by the Argonaut-ADV
» TempOffset = Temperature offset value (°C); default is 0.0

» TempScale = Temperature scale value (no units); default is 1.0

* Measured T = Uncorrected temperature value from thermistor

Temperature offset and temperature scale are not normally used, and are not displayed by the
software or discussed in Section 3. To access their values from the direct-command interface, use
the commands TenpOF f set and TenpScal e respectively. To set these values based on a user-
calibration of the temperature sensor, use the following commands, where X.X and Y.Y are the
desired calibration coefficients.

TempOf f set set X X
TenpScal e set V.Y
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6-7. Pressure Sensor

If the Argonaut-ADV includes the optional pressure sensor, the sensor is mounted in a recessed
hole on the end cap as shown in Figure 1 (at the beginning of this manual).

» The sensor is protected by aretaining plug that screws into the end cap.
* If you suspect problems, please contact SonTek before trying to access the sensor.

Two types of pressure sensors are available.

» A strain gage pressure sensor is available in full-scale ranges from 10 to 60 meters, and

provides an accuracy of 0.1% of the range. The strain gage sensor outputs data as an

analog voltage.

A resonant pressure transducer (RPT) sensor is available in a 20-m full-scale range, and

provides an accuracy of 0.01% of the range. The RPT sensor outputs data as a frequency

signal.

Operation of the two types of sensorsis controlled automatically by the Argonaut-ADV;

the user interfaceisidentical.

Strain gage sensor data are sampled by the Argonaut-ADV electronics using a 12-bit A/D

converter. Data are converted to a 2-byte integer, scaling the A/D counts by 16 (giving a

total count range of 0-65520, with a step size of 16 counts).

» RPT sensor datais sampled using afrequency counter and stored as a 2-byte integer (total
range 0-65535).

Mean and standard deviation of pressure are recorded with each sample.

Pressure data are stored in counts that must be converted to physical units (decibar) using
three calibration constants.

The pressure calibration constants are measured at the factory and included with each
system (in memory).

The constants are stored in each data file and can be accessed from the Argonaut-ADV
direct-command interface.

Pressure in counts is converted to decibar using the following formula.

dBar = PressOffset + (PressScale x Counts) + (PressScale 2 x (Counts?))

dBar

PressO f set
PressScal e
PressScal e_2
Count s

nmeasured pressure (decibar)

of fset calibration constant (decibar)

1t order calibration constant (decibar/count)
2nd order calibration constant (decibar /count?
nmeasured pressure (counts)

When using the SonTek data conversion software to access Argonaut-ADV datafiles, the
conversion from counts to decibars is done automatically.
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If accessing the binary data files directly, you will need to convert the pressure counts to physical

units (decibars). The pressure calibration constants (PressOffset, PressScale, and PressScale 2)
can be accessed three ways.

 Through the direct-command interface (83-11)
* From the data conversion software *.CTL file (see the Argonaut-ADV Software Manual)
» Directly from the binary datafile

In the first two methods, PressCf f set and Pr essScal e are output with the units shown above
and can be used directly in the formula above. Pr essScal e_2 is output with units of 10™2
decibar/count® and must be multiplied by (10™*%) before using in the above formula

When using the binary data directly, each constant is stored as along integer and must be
converted to the appropriate units before using. PressOf f set isstored in units of microbar and
must be multiplied by 10, PressScal e is stored with units of (nanoBar / count) and must be
multiplied by 108, pressScal e_2 is output with units of (pico-decibar/count?) and must be
multiplied by 10™2. See Appendix B for details on the binary data format.

6-7.1. Modifying Pressure Offset Value for Atmospheric Pressure Variations
The pressure sensors used by the Argonaut-ADV are not vented to the atmosphere.

» The pressure datawill change with variations in atmospheric pressure.

» Large atmospheric variations can cause pressure variations as large as 0.1 to 0.2 decibars.
Thisisequivaent to 10 to 20 cm (4 to 8in) of water level.

» If an external measure of barometric pressure is available, this can be used to correct
pressure data in postprocessing.

The factory calibration is set to give a pressure of zero at atmospheric pressure at the time/ place

of calibration. When deploying the instrument, it may be desired to reset the pressure offset to
give zero pressure at the time/ place of deployment. This can be done using the following steps.

» Establish direct communication with the Argonaut-ADV using SonTerm.

» Send a BREAK to establish communication.

* Send show Conf, and take note of the PressOf f set value. As an example, let us assume
that value is 0.5400 decibars.

» Send Sensor CONT. Thiswill start a continuous output of temperature, pressure, and
battery voltage data. After 5to 10 samples, press any key to stop output. Take note of the
typical pressure value. For this example, let us assumeit is-0.230.

» Caculate the new pressure offset to set the pressure valuein air to zero.

New PressOffset = O d_PressOfset — Pressure_Val ue
(i.e. New PressOfset = 0.5400 — (-0.230) = 0.7700)

» Set the new value by entering PressOf f set Set 0. 7700 (for this example).

* Send Show Conf to verify the PressOr f set value.

* Send Sensor Cont to verify that the pressure datais close to zero (should be less than
0.05). Press any key to stop the output of sensor data.
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6-8. Routine Maintenance

Under normal conditions, the Argonaut-ADV requires little maintenance for years of reliable
performance. Normal wear does not change instrument performance, and the Argonaut-ADV
never requires recalibration for velocity data (unless the probe is physically damaged). This
section discusses suggested routine maintenance procedures.

6-8.1. Regular Diagnostic Procedures — ArgCheck

The Argonaut-ADV software includes a diagnostic program called ArgCheck (Windows
software) or ArgADVCK (DOS software). Use and interpretation of the program is described in
the Argonaut-ADV Software Manual.

We recommend running this program on aregular basis, at the very least before every
deployment. The program can verify all aspects of Argonaut-ADV operation.

6-8.2. Cleaning the Transducers

Biological growth on the transducers does not affect vel ocity measurements, but can decrease
acoustic signal strength and potentially increase noise in velocity data when operating in clear
water.

» Periodic cleaning of the Argonaut-ADV transducers may be needed to maintain optimal
performance in areas of high biological activity.

» Argonaut-ADV transducers are encapsulated in an epoxy that isimpervious to damage
from barnacles or other types of growth.

» Toremove growth, ssmply clean with a stiff brush. The transducer epoxy is very durable
and cannot be easily damaged except by direct impact.

»  Werecommend coating the transducers with anti-fouling paint for deployments in regions
of high biological activity (86-9).

6-8.3. Cable Maintenance

The underwater cables used with the Argonaut-ADV are often the most vulnerable part of the
system.

» All standard SonTek cables use a durable polyurethane jacket that provides excellent long-
term wear and abrasion resistance.

* Any underwater cable is susceptible to damage, so reasonable precautions should be taken.

* Inspect all Argonaut-ADV cables and connectors for damage on aregular basis; replace if
necessary.

» In areas where cables may be subject to physical damage, additional protection can be
added to the cable. One common method is to split a garden hose and wrap it around the
cable.
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6-8.4. O-rings
All Argonaut-ADV housings use adual (redundant) o-ring seal.

» All SonTek o-ring seals are designed for full-ocean depth pressures, even if the housings
and transducers have lower pressure ratings.

* Theo-ringswill provide faultless performance as long as care is taken whenever the
system is opened.

* Whenever the housing is opened, clean and inspect al o-rings and o-ring surfaces; replace
0-rings when necessary. Even small cuts or small bits of debris can create a leakage path.

» While the system is open, protect o-ring surfaces from scratches or other damage.

» Spare o-rings are included in the Argonaut-ADV tool kit.

» Contact SonTek if additional o-rings are needed.

6-8.5. Condensation in Argonaut-ADV Housings

Moisturein the air can potentially damage Argonaut-ADV electronicsif alowed to condense
inside the housing.

» All underwater housings include desiccant to absorb moisture.

» Whenever opening the Argonaut-ADV housing, take care to minimize the exposure of the
desiccant to humid air.

* If you suspect the desiccant has been saturated, replace the packet before closing the
housing (spare desiccant isincluded in the Argonaut-ADV tool kit).

» When possible, purge the housing with adry, inert gas (Nitrogen, Argon) before closing.
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6-9. Protection from Biological Fouling

The Argonaut-ADV has excellent resistance to biological fouling and can operate reliably even
with biological growth on the transducers.

» Biological growth causes alossin signal strength, but does not affect velocity
measurements.

» Both the Argonaut-ADV transducers and the underwater housings can be coated with
commercia anti-fouling paints to prevent biological growth.

» Thick layers of anti-fouling paint on the transducers will decrease acoustic signal strength
and could potentially introduce seeding reguirements (86-10).

» For most applications, the loss of signal strength caused by anti-fouling paint does not
have a significant effect on instrument performance.

Within the United States, we recommend using an anti-fouling paint called Interlux Tri-Lux I1.
This paint contains a biocide, a copper derivative, which allows its use on all metals; see contact
information for the manufacturer below.

Courtaulds Coatings Phone: (908) 686-1300
2270 Morris Avenue Fax: (908) 686-8545
Union, NJ 07083 USA Internet: www.yachtpaint.com

Normal anti-fouling paints, which use cuprous oxide based biocides, cannot be used on some
metals as they cause galvanic corrosion. Outside the United States, anti-fouling paints containing
TBT can be used on metal systems with a suitable primer. On plastic parts, any type of anti-
fouling paint can be used.

» When painting metal parts, a suitable conversion layer must be applied to the metal for
adhesion and to isolate the metal from the anti-fouling paint.

* Wesuggest Interlux 360 Underwater Metal Primer (same manufacturer as above).

» The primer should be applied to all exposed metal surfaces except sacrificia zinc anodes.

* Apply the anti-fouling paint to all surfaces of the instrument that require protection except
sacrificial zinc anodes.

 If anti-fouling protection is desired for some portion of the cable, the paint can be applied
directly to the polyurethane jacket without primer.

Follow the instructions on the paint container with the following exceptions.

» Apply only one coat of anti-fouling paint to the transducers. Each layer causes some loss
in signa strength and multiple layers can potentially affect system performance. Ensure
that the paint has a smooth, even surface with no air bubbles.

» Do not paint the sacrificial zinc anode. Doing so will remove all corrosion protection.
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6-10. Seeding

If Argonaut-ADV velocity data appears "noisy", the most common causeis alack of scattering
materia in the water.

» Seethe Argonaut-ADV Principles of Operation for details about how/why the Argonaut-
ADV uses scattering material for velocity measurements.

» A lack of scattering material can increase the instrument-generated noise in velocity data.
If insufficient scattering material is present, the Argonaut-ADV will not be ableto
accurately make velocity measurements.

* In most laboratory applications, and aimost all field applications, there is sufficient
scattering material naturally present for Argonaut-ADV operation.

e Largelaboratory basins often have insufficient natural scattering material.

» The diagnostic software ArgCheck (Windows version) or ArgADVCk (DOS version) is
used to evaluate the operational environment (see the Argonaut-ADV Software Manual).

» A lack of scattering material can be remedied by adding seeding.

Anideal seeding material should have the following qualities.

* Neutrally buoyant (to remain in suspension for along period of time)
* Mean particle diameter of 10-20 um (for peak sensitivity of the acoustic signal)
» Inexpensive, readily available, with no adverse effects on the operating environment

The best seeding material we have located (from an acoustics point of view) are hollow glass
spheres with a mean diameter of approximately 10 um and a mean density close to that of water.

» A small bottle of this material (mixed with water) isincluded with the Argonaut-ADV .
» A small amount of this materia is sufficient for testing in small tanks.
» Larger quantities can be purchased from the manufacturer at the address below.

Potters Industries Phone: (610) 651-4700
Valley Forge, PA USA Internet: www.pottersbeads.com
Part name: Potters Sphericel

For most applications, amore practical seeding material islime or pulverized limestone (the
chalk commonly used on athletic fields).

» Large bags are inexpensive and readily available from most hardware stores.

» While not perfect, the acoustic performance is sufficient for most applications.

» A variety of distribution arrangements can be used to seed even very large tanks.

* A minor note of caution: repeated addition will gradually increase the pH in atank (in
addition to creating alayer of lime/limestone on the bottom of the tank).
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6-11. Troubleshooting

This section provides suggestions for diagnosing problems with the Argonaut-ADV. If you have
trouble finding the source of a problem, please contact SonTek.

6-11.1. Velocity Data Appears Noisy or Unreasonable

If the velocity data from the Argonaut-ADV does not appear reasonable, the following list may
be helpful in establishing the source of the problem.

Lack of scattering material in the water isthe most common problem (particularly in large
laboratory tanks). See Section 6-10 and the Argonaut-ADV Principles of Operation for
seeding requirements.

Run ArgCheck (Windows version) or ArgADVCk (DOS version) as described in the
Argonaut-ADV Software Manual. Thiswill address all aspects of Argonaut-ADV
operation, especially signal strength (scattering/seeding issues) and probe operation.
Verify the velocity range setting is appropriate for the operating environment (see
Argonaut-ADV Principles of Operation).

Verify the probeis not fouled with debris.

Verify the Argonaut-ADV mounting is stable and that instrument motion is not causing
noise in the velocity data.

Look at the compass/tilt sensor data (if installed). Look for large tilt values that may
indicate the Argonaut-ADV is not near vertical (or is even upside down). Look at how
compass/tilt data changes with time to seeif the deployment package is moving.

Consider any possible influences of the deployment environment, particularly flow
interference from nearby underwater structures (86-3.3).

Consider the orientation of the probe with respect to the flow direction to be sure the probe
is not causing flow interference in the sampling volume (86-3.3).
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6-11.2. Cannot Communicate with the Argonaut-ADV

If you are unable to establish communications with the Argonaut-ADV, the following list may be
helpful in identifying the problem.

» Verify al cablesto the Argonaut-ADV are securely connected.

» Verify the power supply is providing 6 to 15 VDC to the processor (or 6 to 30 VDC
through the external supply, see Section 6-1). When power isfirst connected, the
Argonaut-ADV should wake up and enter the mode last used (i.e., command, data
acquisition, or deployment mode — see Section 3-2). Measure the input current when
power is applied to see if the system is drawing any power. Try using an aternative power
source if possible.

» Verify the computer serial port is functioning correctly. Try using adifferent computer.

» Verify the baud rate, seria port, and other communication parameters match Argonaut-
ADV settings (83-1 and the Argonaut-ADV Software Manual).

 If the Argonaut-ADV software is unable to establish communications, try direct
communications using aterminal emulator (SonTerm). When power is applied, seeif the
Argonaut-ADV will respond to a BREAK.

6-11.3. Compass/Tilt Sensor
If you suspect a problem with the Argonaut-ADV compass/tilt sensor, try the following.

» Follow the procedure outlined in Section 4-1 for a basic compass function test.

* If you see problems with heading, perform a compass calibration and retest compass
function. A bad compass calibration can cause a major distortion to the heading data.

» Besurethe Argonaut-ADV is oriented properly based on compass installation (up or
down-looking — see Section 4-2).
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6-11.4. Cannot Retrieve Data from Internal Recorder

The following items are common causes of communication errors when retrieving data from the
internal recorder (using the SonRec software).

» The data-extraction baud rate is too high for reliable operation (by default it runs at

115200). The maximum baud rate is a function of the length and quality of cables, the
computer, and the operating environment (external noise). Run SonRec using alower
extraction rate (see the Argonaut-ADV Software Manual).

Some computers have poor quality serial ports and are unable to retrieve large amounts of
data at high baud rates. Try using another computer or lower extraction baud rate.

Older computers running Windows do not always work reliably with DOS software. If you
are having problem using the DOS version of SonRec, try using the Windows version
(SonUtils|SonRecW).

If you are still unable to retrieve data from the internal recorder using SonRec, establish
direct communications with the Argonaut-ADV, and use the recorder commands to access
data files directly (83-10). Check that the file size and number of samplesis reasonable.
Download a portion of the data manually to verify that all data are present.

6-11.5. Missing data from autonomous deployment

The Argonaut-ADV internal recorder was designed for extremely high reliability; recorder
failures are very rare.

» Theonly datalosses that have occurred are because of problems with the Argonaut-ADV

power supply.

* If you have a deployment that appears to be missing data, look at the battery voltage

recorded with each sample. Check that these values are reasonable based on the type of
power supply used and the length of the deployment.

* If you cannot determine what happened, please contact SonTek.
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Section 7. Real-Time Deployment

Real-time deployments are applications where the Argonaut-ADV uses an external power supply
(battery or DC input) and data is recorded using an external computer or data logger.

7-1. Selecting Operating Parameters

The choice of Argonaut-ADV operating parameters depends on the nature of the deployment and
the goa of the study. Guidelines for the most important parameters are given below.

7-1.1. System Parameters

See Section 3-7 for details about these parameters.

Parameter Comments

Set the system clock before deployment (done automatically by the SonTek
real-time software).

Set the system clock before deployment (done automatically by the SonTek
real-time software).

Thisis normally oN unless run-time commands are being used (83-14). Note
AutoSleep that turning this oFF will increase power consumption, as the system will
not enter alow power mode between pings and samples.

Thisis normally AUTO unless run-time commands are being used (83-14).
OutMode Note that setting this to POLLED means that data will not be output over the
serial port unless requested by an external datalogger.

Thisis set based on the requirements of the computer or datalogger. See
Section 3-15 for details about each format.

* Bl NARY isused by SonTek real-time software and is the most compact
storage format.

e ASCI | outputs datain atab-delimited text format using the internal
units system of the Argonaut-ADV.

* SEABI RDisaspecialized format for use with inductive modems.

e METRI Cand ENGLI SH are tab-delimited text formats using the specified
units system in standard units. These are most commonly used with
SDI-12 data loggers.

If set to ON, the internal recorder can be used for backup data storage. If set
Recorder to OFF, datais output only over the serial port and is not stored internally.
This setting has no effect on power consumption or system performance.
RecMode Thisis not currently enabled and should be set to NORVAL.

Date

Time

OutFormat
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7-1.2. Setup and Deployment Parameters

See sections 3-8 and 3-9 for details about these parameters.

Parameter Comments
Temp The default temperature setting should not matter, since most deployments
will use TenpMbde MEASURED.
The default salinity should be as accurate as possible. Aslong as sdlinity is
Sal accurate to ~2 ppt, sound speed variations will have no significant effect on
the accuracy of velocity data.
TempMode This should be MEASURED for all but specialized applications (data from the
temperature sensor are used for sound speed calculations).
CoordSystem If the system includes a compass/tilt sensor, thisis normally set to ENU. It is
set to XYz for systems without the compass/tilt sensor.
Thisis normally set to AUTOtO give the best performance over the widest
velocity range. The pre-set velocity ranges are used only for severely power-
VelRange limited applications (88-2). If using pre-set velocity ranges, choose the
lowest range setting that you are confident the velocities will not exceed
(see the Argonaut-ADV Principles of Operation). The SonTek real-time
software forces velocity range to AUTO.
This setting depends on the datalogger or computer used.
* When possible, we recommend using the LONG format for access to all
parameters and diagnostic data.
Datarormet * The SonTek real-time software sets data format to LONG.
» SDI-12 data loggers normally use the SHORT format as they accept a
limited number of parameters (see Appendix C).
StartDate / These parameters are not used with real-time data collection.
StartTime
See Section 1-3 for details on sampling parameterslisted below.
Avginterval Averaging timeistypically based on real variations in water velocity: what
time is needed to obtain a good mean-current value.
Samplelnterval For real-time data collection, the system normally (but not always) operates
continuously with Sanpl el nt er val Set to the same value as Avgl nt er val .
BurstMode Burst sampling is not used with real-time data collection.
Burstinterval Burst sampling is not used with real-time data collection.
SamplesPerBurst | Burst sampling is not used with real-time data collection.
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7-2.

Power Consumption and Data Storage Requirements

7-2.1. Power Consumption

Power Consumption

With the AuTO velocity range, the Argonaut-ADV consumes 0.5 W.
Using a pre-set velocity range, the Argonaut-ADV consumes 0.25 W.
The AuTOvelocity range is recommended for the best performance except for severely
power-limited applications (see the Argonaut-ADV Principles of Operation).
Power consumption for the optional CTD must be accounted for (if installed). It is
estimated by the equation below. For example, using an Avgl nt er val of 60 seconds, the
CTD power will be 0.08 W (giving total power consumption of 0.58 W using the AUTO
velocity range).

CTD_Power (Watts) =5/ Avglnterval (seconds)
Power consumption for the optional Y SI must be accounted for (if installed). It is
estimated by the equation below. For example, using an Avgl nt er val of 300 seconds, the
Y S| power will be 0.17 W (giving total power consumption of 0.67 W using the AUTO
velocity range). Because of its higher power consumption, the Y Sl is normally only used
with slower sampling rates or with long averaging times.

Y SI_Power (Watts) = 50 / Avglinterval (seconds)
The total power consumption is the sum of the Argonaut-ADV power consumption with
any optional sensors (CTD or Y Sl).
IMPORTANT: These power consumption values assume power isfed through the direct
battery power connection to the Argonaut-ADV processor rather than through the
secondary voltage regulator or the DC-to-DC converter (for systems with rechargeable
batteries - see input power specificationsin 86-1). Using the secondary voltage regulator
or DC-to-DC converter increases power consumption by a factor of two during data
collection and during sleep mode (from <1 mW to 0.5 W).

Battery Pack Capacity

SonTek recommends using 80% of the nominal battery capacity to alow for temperature
variations (nominal capacities are at 20°C) and a reasonable safety margin.

The Argonaut-ADV Autonomous akaline battery pack outputs 12.0 V with a nominal
capacity of 5.7 Ah. Using 80% of nominal capacity gives 55 Wh of energy.

The Argonaut-ADV Autonomous rechargeable (NiCad) battery pack outputs 10.8 V with a
nominal capacity of 2.0 Ah. Using 80% of nominal capacity gives 17 Wh of energy.

The Argonaut-ADV Splash-Proof rechargeable battery pack outputs 12.0 V with a

nominal capacity of 2.2 Ah. Using 80% of nominal capacity gives 21 Wh of energy.
User-supplied batteries and power systems will have widely varying capacities and must
be calculated on a case-by-case basis.
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Duty Cycle

* Duty cycleisthe percentage of time the Argonaut-ADV is actively collecting data.

* When not collecting data, the Argonaut-ADV enters alow-power state (< 1 mW). Note
power consumption in the low-power state is negligible only if using the direct battery
power connection (see input power specifications, 86-1).

* When not using burst sampling, duty cycleis calculated as:

(Avginterval / Samplelnterval)

* When using burst sampling, duty cycleis calculated as.
((Avglnterva * SamplesPerBurst) / Burstinterval)

» Battery life scales directly with duty cycle. For example, aduty cycle of 0.2 (20%)
increases battery life by afactor of five.
» See Section 1-3 for a description of sampling strategies and duty cycle calculation.

Battery Life Calculation
» Battery lifeis calculated as follows.
Battery life = Battery capacity / Power _consumption / Duty _cycle

Example 1. An Autonomous Argonaut-ADV with akaline battery pack (no CTD or Y Sl) will be
deployed using the AUTO velocity range, Avgl nt er val 120 seconds, Sanpl el nt er val 600
seconds, no burst sampling.

» Battery capacity is 55 Wh, power consumption is 0.5 W, which gives power for 110 hours
(4.6 days) of continuous operation.
» Duty cycleis(120/ 300) = 0.2. Total battery lifeistherefore (4.6 / 0.2) = 23 days.

Example 2. An Autonomous Argonaut-ADV with rechargeable (NiCad) battery pack and
external CTD will be deployed using the AuTOvelocity range, Avgl nt er val 120 seconds,
Sanpl el nt er val 120 seconds, no burst sampling.

» Battery capacity is 17 Wh; power consumption is 0.54 W, which gives power for
31.5 hours (1.3 days) of continuous operation.
* Duty cycleis(120/120) = 1.0. Total battery lifeis 23 days.

To Avoid Draining of Batteries When the Systemis Not in Use
» Always power the system off before storing the system to prevent draining the batteries.
» The Argonaut-ADV splash-proof configuration can be powered off using the switch on the
front panel.
» All Argonaut-ADV configurations can be powered off by establishing direct
communications using SonTerm and sending the command Power O f (83-7).
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7-2.2. Data Storage Requirements
Data storage requirements depend on the output format and data format settings.

» Binary datafiles recorded by the SonTek real-time software use the same format as the
internal recorder (storage requirements described in §8-2.2).

» The number of bytes per sample for other data formats depends upon the output format,
data format and what (if any) external sensors are installed. The number of transmitted
charactersfor all combinationsis shown in the table below.

» Data storage with the external Y SI sensor will vary with sensor configuration; contact
SonTek for details.

» For details on SDI-12 output storage requirements, see Appendix C.

All valuesin the table below represent the total output string length, including the <CR><LF>
sent at the end of each line.

Output Data CTD Output Record Length
For mat For mat Installed per Sample
Short No 74
ASCII Yes 114
Long No 133
Yes 173
Short No L
English Yes 119
Long No 158
Yes 198
Short No 9
Metric Yes 119
Long No 157
Yes 197
SeaBird | Short/Long | Yes/No 77

Depending on the type of datalogger, you may have the ability to record only a portion of each
output sample record if it is necessary to reduce data storage requirements.
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7-3. Starting a Real-Time Deployment

The start-up procedure for real-time data collection depends on what type of data logger and
software are being used.

SonTek Real-Time Data Collection Software
» Operation of the real-time data collection software is described in the Argonaut-ADV
Software Manual.

SDI-12 Data Logger
» Operation using an SDI-12 datalogger is described in Appendix C.
» Seethe Argonaut-ADV Software Manual for a description of deployment software that can
be used for SDI-12 deployments.
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Section 8. Autonomous Deployment

Autonomous deployments are applications where the Argonaut-ADV is operating from battery
power (either internal or external) and storing data on the internal recorder.

8-1. Selecting Operating Parameters

The choice of Argonaut-ADV operating parameters depends upon the nature of the deployment
and the goal of the study. Guidelines for the most important parameters are given below.

8-1.1. System parameters
See Section 3-7 for details about these parameters.

Parameter Comments
Date Set the system clock before deployment.
Time Set the system clock before deployment.
This should be set oN for autonomous deployments. The Depl oy command
AutoSleep | automatically causes the system to enter alow-power state between samples
regardless of the setting of this parameter (it forces Aut oSl eep ON).
Thisis not typically important for autonomous deployments, since it affects only
OutMode data_l output over the serial port and not data stored on the internal recorder. If
storing data with an external datalogger, set the parameter (AUTQ/POLLED) as
required by the data logger.
Thisis not typically important for autonomous deployments, since it affects only
OutFormat data output over the serial port and not data stored to the internal recorder. If
storing data with an external datalogger, set the parameter (ASCI | / Bl NARY /
SEABI RD/ METRI C/ ENGLI SH) as required by the data logger.
This should be set ON for autonomous deployments. The Depl oy command
Recorder | automatically stores datato the internal recorder regardless of the setting of this
parameter (it forces the recorder ON).
RecMode | Thisisnot currently enabled and should be set to NORVAL.
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8-1.2. Setup and Deployment Parameters

See sections 3-8 and 3-9 for details about these parameters.

Parameter

Comments

Temp

The default temperature setting should not matter, since most deployments
will use TenpMbde MEASURED.

Sal

The default salinity should be as accurate as possible. Aslong as sdlinity is
accurate to ~2 ppt, sound speed variations will have no significant effect on
the accuracy of velocity data.

TempMode

This should be MEASURED for all but specialized applications (data from the
temperature sensor are used for sound speed calculations).

CoordSystem

If the system includes a compass/tilt sensor, thisis normally set to ENU. It is
set to XYz for systems without the compass/tilt sensor.

VelRange

Thisis normally set to AUTOtO give the best performance over the widest
velocity range. The pre-set velocity ranges are used only for power-limited
applications (88-2). If using pre-set velocity ranges, choose the lowest range
setting that you are confident the velocities will not exceed (see the
Argonaut-ADV Principles of Operation).

DataFormat

Thisis set to LONGto store all diagnostic data except for memory-limited
applications. See Section 8-2 to calcul ate data storage requirements. When
possible, we recommend using the LONG format to have the greatest
flexibility in data analysis.

StartDate /
StartTime

These parameters determine the precise start date/time of the first sasmple.
They are used to synchronize the data set with other sensors or to
synchronize the time-series on aregular interva (e.g., on the hour).

See

Section 1-3 for details on sampling parameterslisted below.

Avglnterva

This varies with the interests of the deployment. It istypically based on redl
variations in water velocity: what averaging time is needed for a good mean
value of the currents. The exception is for fast sampling for short
deployments or in conjunction with burst sampling.

Samplelnterval

This varies with the desired time resolution of currents and power / memory
requirements.

BurstMode

Burst sampling is not commonly used, but does allow monitoring of both
short and long-term variations in the currents (81-3).

Burstinterval

When using burst sampling, thisis set based on the desired time resolution
of currents and power/memory requirements.

SamplesPerBurst

When using burst sampling, thisis set based on the desired time resolution
of currents and power/memory reguirements.
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8-2.

Battery Life and Data Storage Requirements

8-2.1. Battery Life
Power Consumption

With the AuTO velocity range, the Argonaut-ADV consumes 0.5 W.
Using a pre-set velocity range, the Argonaut-ADV consumes 0.25 W.
The AuTOvelocity range is recommended for the best performance except for severely
power-limited applications (see the Argonaut-ADV Principles of Operation).
Power consumption for the optional CTD must be accounted for (if installed). It is
estimated by the equation below. For example, using an Avgl nt er val of 60 seconds, the
CTD power will be 0.08 W (giving total power consumption of 0.58 W using the AUTO
velocity range).

CTD_Power (Watts) =5/ Avglnterval (seconds)
Power consumption for the optional Y SI must be accounted for (if installed). It is
estimated by the equation below. For example, using an Avgl nt er val of 300 seconds, the
Y S| power will be 0.17 W (giving total power consumption of 0.67 W using the AUTO
velocity range). Because of its higher power consumption, the Y Sl is normally only used
with slower sampling rates or with long averaging times.

Y SI_Power (Watts) = 50 / Avglinterval (seconds)
The total power consumption is the sum of the Argonaut-ADV power consumption with
any optional sensors (CTD or Y Sl).
IMPORTANT: These power consumption values assume power isfed through the direct
battery power connection to the Argonaut-ADV processor rather than through the
secondary voltage regulator or the DC-to-DC converter (for systems with rechargeable
batteries - see input power specificationsin 86-1). Using the secondary voltage regulator
or DC-to-DC converter increases power consumption by a factor of two during data
collection, and during sleep mode (from <1 mW to 0.5 W).

Battery Pack Capacity

SonTek recommends using 80% of the nominal battery capacity to alow for temperature
variations (nominal capacities are at 20°C) and a reasonable safety margin.

The Argonaut-ADV Autonomous akaline battery pack outputs 12.0 V with a nominal
capacity of 5.7 Ah. Using 80% of nominal capacity gives 55 Wh of energy.

The Argonaut-ADV Autonomous rechargeable (NiCad) battery pack outputs 10.8 V with a
nominal capacity of 2.0 Ah. Using 80% of nominal capacity gives 17 Wh of energy.

The Argonaut-ADV Splash-Proof rechargeable battery pack outputs 12.0 V with a

nominal capacity of 2.2 Ah. Using 80% of nominal capacity gives 21 Wh of energy.
User-supplied batteries and power systems will have widely varying capacities, which
must be calculated on a case-by-case basis.
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Duty Cycle

* Duty cycleisthe percentage of time the Argonaut-ADV is actively collecting data.

* When not collecting data, the Argonaut-ADV enters alow-power state (< 1 mW). Note
power consumption in the low-power state is negligible only if using the direct battery
power connection (see input power specifications, 86-1).

* When not using burst sampling, duty cycleis calculated as:

(Avginterval / Samplelnterval)

* When using burst sampling, duty cycleis calculated as.
((Avglnterva * SamplesPerBurst) / Burstinterval)

» Battery life scales directly with duty cycle. For example, aduty cycle of 0.2 (20%)
increases battery life by afactor of five.
» See Section 1-3 for a description of sampling strategies and duty cycle calculation.

Battery Life Calculation
» Battery lifeis calculated as follows.
Battery life = Battery capacity / Power _consumption / Duty _cycle

Example 1. An Autonomous Argonaut-ADV with akaline battery pack (no CTD or Y Sl) will be
deployed using the AUTO velocity range, Avgl nt er val 120 seconds, Sanpl el nt er val 600
seconds, no burst sampling.

» Battery capacity is 55 Wh, power consumption is 0.5 W, which gives power for 110 hours
(4.6 days) of continuous operation.
» Duty cycleis(120/ 300) = 0.2. Total battery lifeistherefore (4.6 / 0.2) = 23 days.

Example 2. An Autonomous Argonaut-ADV with rechargeable (NiCad) battery pack and
external CTD will be deployed using the AuTOvelocity range, Avgl nt er val 120 seconds,
Sanpl el nt er val 120 seconds, no burst sampling.

» Battery capacity is 17 Wh; power consumption is 0.54 W, which gives power for
31.5 hours (1.3 days) of continuous operation.
* Duty cycleis(120/120) = 1.0. Total battery lifeis 23 days.

To Avoid Draining of Batteries When the Systemis Not in Use
» Always power the system off before storing the system to prevent draining the batteries.
» The Argonaut-ADV splash-proof configuration can be powered off using the switch on the
front panel.
» All Argonaut-ADV configurations can be powered off by establishing direct
communications using SonTerm and sending the command Power O f (83-7).
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8-2.2. Data Storage Requirements

Data File Sze
The Argonaut-ADV stores 418 bytes of header information for each file.
Each velocity sample uses 39 bytes (Dat aFor mat  LONG) or 23 bytes (Dat aFor mat  SHORT).
When possible, we recommend using the LONG data format.
The integrated CTD adds 16 bytes per sample

Recorder Capacity

Calculating Recorder Life

The integrated Y Sl sensor adds 16 to 30 bytes per sample, depending on the probe

configuration. See your specific system for the exact sample size.
It is not possible to have the CTD and Y Sl installed on the same system.
All samples from an individual deployment are stored in asinglefile.

Thetotal filesizeis calculated as follows.

File Size =418 + (Bytes Per_Sample* Number_of Samples)

The standard Argonaut-ADV recorder has a 2-MB capacity (2,097,152 bytes).

An upgrade to a4-MB capacity is available (4,194,304 bytes).

The standard (2-MB) Argonaut-ADV recorder is divided into 32 blocks of 64 KB. Only
one data file can be written in one block (although one data file can occupy multiple
blocks). The recorder can hold a maximum of 32 datafiles. If you record severa small
datafiles (Ilessthan 64 KB per file), the recorder will reach maximum capacity before

2 MB of velocity data have been stored.
The upgraded (4-MB) Argonaut-ADV recorder is divided into 64 blocks of 64 KB. The
recorder can hold a maximum of 64 datafiles.
Be sure to format the recorder to erase al files before any deployment.

The table below shows the maximum recorder capacity for all sample sizes.

Data cTD | Ys BytesPer | 2-MB Capacity | 4-MB Capacity
For mat Sample (Samples) (Samples)

Long No No 39 53,000 107,000
Short No No 23 91,000 182,000
Long Yes | No 55 38,000 76,000
Short Yes No 39 53,000 107,000
Long No | Yes 55-69 30— 38,000 60 — 76,000
Short No | Yes 39-53 39 — 53,000 79 — 107,000

Example: An Argonaut-ADV with the standard 2-MB recorder, no CTD or Y S, will
record LONG data format samples using Avgl nt er val 120 seconds, Sanpl el nt er val 600

seconds, no burst sampling.

The data has 39 bytes per sample; recorder capacity is 53,000 samples.
The recorder capacity will last over 360 days.
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8-3. Starting an Autonomous Deployment

Autonomous deployments can be started two ways.

* From the direct-command interface using aterminal or terminal emulator (e.g., SonTerm)
» Using the Windows-based ViewArgonaut deployment software (see the Argonaut-ADV
Software Manual)

This section describes starting an autonomous deployment using the direct-command interface.
See Section 3 for details about the direct-command interface. The steps below include redundant
checksto verify all aspects of Argonaut-ADV operation.

1. Run the diagnostic software ArgCheck (Windows version) or ArgADVCk (DOS version) to
verify all aspects of system operation. See the Argonaut-ADV Software Manual for detailed
instructions on using and interpreting the software.

2. Perform the deployment procedure with the Argonaut-ADV operating from the batteries that
will be used for deployment. Do not disconnect power after initiating the deployment.

3. Perform a compass calibration if the compass/tilt sensor isinstalled (84-4). This should be
done with the system mounted in the deployment frame with batteries and other instrumenta-
tion installed.

4. Record all communication with the Argonaut-ADV for future reference. This can be done
using thelog file option in SonTerm (see the Argonaut-ADV Software Manual).

5. BREAK — To wake the system up and establish communication.

6. Show Conf —Check parameters.

7. Show Syst em— Check parameters (88-1.1). Modify parameters as needed.

8. Show Set up — Check parameters (88-1.2). Modify parameters as needed.

9. Show Depl oy — Check parameters (88-1.2). Modify parameters as needed.

10. save Set up — To save parameters (redundant — done by Depl oy command).

11. Conpass CONT — To check compass operation (if installed). Rotate and tilt the Argonaut-
ADV to verify compass data (84-1). Press any key to stop output.

12. bi r — Check for files on the internal recorder. Make sure there is sufficient space for this
deployment. For mat to erase the recorder if necessary.

13. show— Verify parameters with all four “ Show” commands one last time.

14. Depl oy — To initiate the deployment.

15. Watch for any error messages. If practical, |leave the computer connected to the Argonaut-
ADV until the first sample has been output.

16. Disconnect the cable from the computer before turning the computer off. Some computers
will send the equivalent of a BREAK over the seria port when turned off, which can interrupt
the deployment and cause the loss of data.

17. Disconnect the communication cable, install the dummy plug, and deploy the
Argonaut-ADV.
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Section 9. Optional External Sensors
The Argonaut-ADV can include several externally mounted, integrated sensors.

» The sensors are connected to the Argonaut-ADV using special interface cables.

* Themost commonly integrated sensor is the SeaBird MicroCat CTD.

» Another commonly integrated sensor isthe Y SI Multiprobe 6820.

» A range of other sensors (OBS, transmissometer, conductivity, etc.) can be integrated
using analog output voltages. Depending on the type of sensor, it may receive input power
from the Argonaut-ADV, or it may use a separate power supply.

For details on available sensors and configurations, contact SonTek.

9-1. SeaBird MicroCat CTD

The SeaBird MicroCat CTD with RS232 seria interface provides high quality conductivity,
temperature, salinity, and (optional) pressure data. When integrated with the Argonaut-ADV, the
MicroCat is sampled at the beginning of each averaging interval. Data are integrated inaCTD
data structure within each Argonaut-ADV sample.

9-1.1. CTD Splitter Cable

Systems with the optional integrated CTD include a specia splitter cable to connect the CTD to
the Argonaut-ADV.

» The gplitter cable connects to the Argonaut-ADV, the CTD, and the standard power and
communication cable.

» The gplitter cable routes power and communication between the CTD and Argonaut-ADV.

» The Argonaut-ADV includes additional internal wiring and software modifications to
integrate the CTD.

9-1.2. CTD Data Storage / Output
CTD datais stored with each Argonaut-ADV sample.

» CTD datais stored and output with the full resolution provided by the CTD sensor.
» See Section 3-15 for details about CTD output data format.
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9-1.3. Timing of CTD Data

The CTD is sampled once during each Argonaut-ADV sample at the beginning of the averaging
interval.

» The CTD sampleistaken 5 seconds after the start of the Argonaut-ADV averaging
interval.

» Thetime reported by the Argonaut-ADV reflects the start of the averaging interval.

* Anaveraging interval of at least 10 secondsisrequired for the integrated CTD.

* The CTD system is put in alow-power sleep mode to conserve power except during the
time required to take a sample.

9-1.4. CTD Commands

In normal operation, all commands to the optional external CTD are sent automatically and no
direct commands need to be sent. The commands in this section are provided to assist in
diagnosing problems and to give greater flexibility in Argonaut-ADV operation.

H CTD
» Displays help on external CTD sensor commands.

CTD
» Displays most recent temperature (°C), conductivity (Siemens per meter), pressure
(decibar), and salinity (ppt) data from the external CTD sensor
» Dataare output in a self-explanatory, ASCII-text format.

CTD CONT
» Displays continuous temperature (°C), conductivity (Siemens per meter), pressure
(decibar), and salinity (ppt) data from the external CTD sensor
» Dataare output in a self-explanatory, ASCII-text format.
» Pressany key to stop data output and return to command mode.

CTD Tal k
» Establish direct serial communication with the external CTD.
* A manual for the CTD sensor is included; see this manual for details on direct commands
tothe CTD.
» Toreturn to command mode, type “+++" or send a BREAK to the ADP.
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9-1.5. When Not Using the Optional CTD

Systems with the integrated CTD may occasionally need to be used without the CTD. This
section explains how to “uninstall” and “install” the CTD for these occasions.

To Uninstall the CTD

Establish direct communication with the Argonaut-ADV using aterminal emulator
(SonTerm).

BREAK to wake-up the system.

Show Conf to check hardware parameters. Verify CTDI nst al | ed iS Set to YES.

CTDI nstal | ed Set NOto uninstall the CTD.

SaveSet up to save the parameter setting.

Show Conf to check system parameters. Verify CTDI nst al | ed iS Set to NO.

The system can now be used without the CTD. Use the standard Argonaut-ADV cable
without the special CTD splitter cable.

To Install the CTD

9-2.

Establish direct communication with the Argonaut-ADV using atermina emulator
(SonTerm).

BREAK to wake-up the system.

Show Conf to check hardware parameters. Verify CTDI nst al | ed iS Set to NO.

CTDI nstal | ed Set YEStoinstall the CTD.

SaveSet up to save the parameter setting.

Show Conf to check hardware parameters. Verify CTDI nst al | ed iS Set to YES.
The system can now be used with the CTD. Use the special CTD splitter cable.

YSI Multiprobe 6820

Not yet available. Contact SonTek.

9-3.

External Analog Sensors

Not yet available. Contact SonTek.
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Section 10. Additional Support

Any additional questions can be directed to SonTek by phone, FAX, or email. Regular business
hours are 8:00 am. to 5:00 p.m., Pacific Standard Time, Monday through Friday.

Phone (858) 546-8327
FAX (858) 546-8150
Emalil inquiry@sontek.com

World Wide Web http://www.sontek.com

See our web page for information concerning new products and software / firmware upgrades.
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Appendix A. Argonaut-ADV Binary Data File Format

The file format described in this appendix isvalid for Argonaut-ADV CPU firmware versions
10.0 and later. For information about changes in the Argonaut-ADV datafile format from
previous firmware versions, contact SonTek.

A-1. Overview

The structure of an Argonaut-ADV binary datafile with N samplesis shown below. The size of
each sample is afunction of the setting of the data format parameter (LONG or SHORT) and what
external sensors areinstalled (88-2.2).

Fil e Header 418 bytes

Sample 1 (23 — 69) bytes
Sample 2 (23 — 69) bytes
Sanpl e N (23 — 69) bytes

The Argonaut-ADV file header consists of three binary structures in the following order.

Ar gonaut - ADV Sensor Configuration 96 bytes
Ar gonaut - ADV Operation Configuration 64 bytes
Ar gonaut - ADV User Setup Paraneters 258 bytes

Each of the structures mentioned above are described in detail (using their C language
definitions) in the remainder of this appendix.

A-2. File Header Structures

Each Argonaut-ADV file header structure is described below using the C language definition.
Thefirst structure, Argonaut-ADV Date and Time Structure, is referenced by other structures.

Argonaut-ADV Date and Time Structure (8 bytes)

typedef struct {
int vyear;
char day,
nmont h,
m nut e,
hour,
sec100,
second;
} Dat eTi neType;
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Argonaut-ADV Sensor Configuration Structure (96 bytes)

typedef struct {

char Confi gType;
char Confi gVer;
i nt Nbyt es;

Dat eTi meType
unsi gned char
unsi gned char

Confi gTi ne;

char Boar dRev;
char Seri al Nunber[ 10];
char Syst enilype;

char Nobeans;

char BeanmCeonetry;

i nt Sl ant Angl e;

char Sensor Ori entation
char Conpassl nst al | ed;
char Recor der | nstal | ed;
char Tenpl nst al | ed;
char Presslnstal | ed;
char Ctdl nstall ed;

i nt Xf or mvat [ 16] ;

i nt ConmpassOf f set ;

| ong PressScal e;

| ong PressOf set;

char Power SaveMode;

| ong Seabi r dQut put Del ay;
unsi gned char User BaudRat e;
i nt PressScal e_2;

unsi gned char CpuAddr ess;
char Spare2[ 9] ;

} ArgSensor Confi gType;

Sof t war eVer Num
DspSof t war eVer Num

~N N NN NN NN NN NN NN NN NN NN N NN NN NN N N e e e e =~

L . T T B R T B T B I

Type 0x40 */
Ver si on 0x02 */
Bytes in configuration */

Date created or |ast nod. */
Ver of Argonaut-ADV firmare

Ver of DSP firmare */
El ectronics board rev */
Sensor serial nunber */
Low Ni bbl e: 0-3VHz 1-1.5M1z */
H gh Ni bbl e: */

0 - MD */

1 - XR */

2 — SL */
2, 3, or 4 */
0- 2 Beans; 1- 3 Beans */
2- 4 Beans, 1 Vertical */
3- 4 Beans, Janus */
in 0.1 deg */
0-down; 1-up; 2-side */
0- No; 1-Yes */
0- No; 1-Yes */
0- No; 1-Yes */
0- No; 1-Yes */
0- No; 1-Yes */
From Beam to XYZ vel oc. */
Degrees to East of North */
Nanobar per count */
M cr obar */

if 1 systemoff after 5 mn*/

idle in conmand node */
For Seabird | nductive nodent/
Default serial baudrate */

pi co deci bar per count”2  */
Address for 485 node */
set to all Os */

Argonaut-ADV Operation Configuration Structure (64 bytes)

typedef struct {
unsi gned char Bpar|[64];
} ArgOper ConfigType;

*/
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Argonaut-ADV User Setup Parameters Structure (258 bytes)

typedef struct {
unsi gned char
unsi gned char
unsi gned i nt
Dat eTi meType
i nt
i nt
i nt
unsi gned i nt
unsi gned int
unsi gned int
char

| ong
| ong
unsi gned i nt
unsi gned i nt
| ong
unsi gned i nt

char
char
char
char
char

char
char
Dat eTi meType

char
char
char

char
char
i nt

i nt

char
char
char

Confi gType;/

Confi gVer;
Nbyt es;

Confi gTi ne;

Tenp;

Sal ;

Qw,

Bl ankDi st ance;
Pul seLengt h;
Cel | Si ze;
TenpMode;

Avgl nt erval
Sanpl el nterval ;
Pi ngl nt er val
Bur st Mbde;

Bur st nterval ;
Sanpl esPer Bur st ;

Coor dSyst em

Cut Mode;

Qut For mat ;
Recor der Enabl ed;
Recor der Mbde;

Depl oynent Mode;
Depl oynent Nare[ 9] ;

Begi nDepl oynent Dat eTi me; /* in seconds since

Conment Li nel[ 60] ;
Conment Li ne2[ 60] ;
Conment Li ne3[ 60] ;

Aut oSl eep;
DynBoundAd;j ;
Cel | Begi n;
Cel | End;
Sparel[ 2] ;
Dat aFor mat ;
Spare2[ 3];

} ArgUser Set upType;

/
/
/
/
/
/
/
/
/
/

/
/
/
/
/

/
/
/
/
/

/
/

*
*
*
*
*
*
*
*
*
*
*

* %k F X

* %k %k kX

*

*

Type
Ver si on

0.1 deg C
0.1 ppt
0.1 m's
in cm

in cm

in cm

0- User 1-

in s
in s
in 0.1 s

0- Di sabl ed;

ins

0x42
0x02
Bytes in configuration
Date created or |ast nod.

Measur ed

1- enabl ed

0-Beam 1-XYZ; 2-ENU
1-Pol | ed
1-Ascii

0- DI SABLED; 1- ENABLED
0- NORVAL; 1- BUFFER

0- Aut o;
0- Bi nary;

0- Di sabl ed;

1- enabl ed
Dir nane in recorder

/* 00:00:00 Jan 1, 1980

~ Y~ Y~

* %k 3k X X X

0- No 1- Yes (XR only)

in cm vert.
in cm vert.

set to O

from Arg.
from Arg.

0- LONG 1- SHORT

set to al

Os

*/
*/

*/
*/

*/
*/
*/
*/

*/
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A-3. Data Sample Structures

Each Argonaut-ADV sample will consist of several different data records, depending on the
setting of the data format parameter (LONG or SHORT — see Section 3-8) and whether any external
sensors are installed. The data records will be in the following order

Ar gonaut - ADV Sanmpl e (22 or 38 bytes)
CTD Sample if present (16 bytes)
YSI Sanple if present (16- 32 bytes)

Checksum

(1 byte)

There are two different Argonaut-ADV data sampl e structures, depending on the setting of the

data format parameter.

Argonaut-ADV LONG Sample Structure (38 bytes)

typedef struct {

unsi gned char SyncChar ; /* 1 Fixed 0xB1 */
unsi gned char Nbyt es; /* 1 Including ChkSum */
unsi gned | ong Ti me; /* 4 tinme as seconds since */
[ * 00: 00: 00 Jan 1, 1980 */

i nt Vel [ MAX_BEANME] ; /* 6 Vel in mis */

unsi gned char Vel St d[ MAX_BEAMS] ;/* 3 Vel in mis */
unsi gned char Amp[ MAX_BEANMS] ; /* 3 Anplitude in counts */
unsi gned char Per cent Good; /* 1 Percent good pings */
unsi gned int Headi ng; /* 2 Heading in .1 deg */
char Pi tch; /* 1 Pitch in .4 deg */

char Rol | ; /* 1 Roll in .4 deg */

i nt Tenp; /* 2 in .01 deg C */
unsi gned | ong Pres; /* 4 in AID Converter counts */
unsi gned i nt Si gnaPres; /* 2 in AID Converter counts */
unsi gned char Vbat t ; /* 1 Battery voltage */
unsi gned i nt Boundar yRange; /* 2 in 0.1 cmunits */
unsi gned char St dHeadi ng; /* 1 Std. Dev. in .1 deg */
unsi gned char StdPi t ch; /* 1 Std. Dev. in .1 deg */
unsi gned char St dRol | ; /* 1 Std. Dev. in .1 deg */
unsi gned char Ext r aByt e; /* 1 For future use */
/* 38 bytes */

} ArgLongSanpl eType;
Argonaut-ADV SHORT Sample Structure (22 bytes)
typedef struct {

unsi gned char SyncChar ; /* 1 Fixed 0xB1 */
unsi gned char Noyt es; /* 1 1ncluding ChkSum */
unsi gned | ong Ti me; /* 4 tine as seconds since */
/* 00: 00: 00 Jan 1, 1980 */

i nt Vel [ 3]; /* 6 Vel in mis */

unsi gned char MeanVel St d; /* 1 Vel in mis */
unsi gned char MeanAnp; /* 1 Anmplitude in counts */
i nt Tenp; /* 2 in .01 deg C */
unsi gned | ong Pres; /* 4 in AID Converter counts */
unsi gned char Vbat t ; /* 1 Battery voltage */
unsi gned char Ext r aByt e; /* 1 For future use */
/* 22 bytes */

} ArgShort Sanpl eType;
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CTD Data Structure

typedef struct { /* # bytes*/
| ong Tenp; /* 4 in 0.0001 deg C */
| ong Cond; /* 4 in 0.00001 mho */
| ong Press; /* 4 in 0.001 dbar */
| ong Sal ; /* 4 in 0.0001 ppt */
} CtdType; [* - ]

/* 16 bytes total */

Y S| Data Structure
Not shown here; contact SonTek for details.

A-4. Checksum Calculation

The Argonaut-ADV uses a checksum with each sample and whenever transmitting binary data
over aseria port. The checksum is computed with the C function ComputeCheckSum included
here. To understand how the checksum is computed, assume that a sample has been placed in a
segment of memory (i.e., a character array). The checksum valueis stored as the last byte in this
array. The checksum is computed by the following C program statement.

CheckSum = Conput eCheckSum( buffer, Sanple_Length — 1 );

In this statement, buffer is a pointer to the memory location where the sample begins (i.e., the
name of the character array where the sample was placed). ComputeCheckSum adds the first
Sample_Length — 1 bytes starting at location buffer, and then adds the value OxA5. The result of
this summation is truncated to one (unsigned) byte and returned. The addition of the value 0XA5
is done so that an all-zeros sample does not produce a valid checksum.

#defi ne CHECK_SUM OFFSET  OxA5
unsi gned char Conput eCheckSun{ unsi gned char *buf, int n)
{
int i;
unsi gned char ChkSum = CHECK SUM OFFSET;
for(i=0;i<n;i++) ChkSum += buf[i];
return( ChkSum ;

A-5. Examples of Binary Output Records

Data Bytes Per
For mat CTD | Ys Sample
Long No No 39
Short No No 23
Long Yes No 55
Short Yes No 39
Long No Yes 55-69
Short No Yes 39-53
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Appendix B. Multiple Argonaut-ADV Operation using RS485

This section describes the simultaneous operation of multiple Argonaut-ADV's in R$485 mode.
Each Argonaut-ADV system must be hardwired at the factory to use R$485 protocol.

B-1. Overview

R$485 serial communication protocol allows multiple systems to be controlled from asingle
communication line.

R385 uses the same electrical communication protocol as RS422, allowing operation
over total cable lengths up to 1500 m (4500 feet).

A R$A422/RS232 converter is used to connect the R85 Argonaut-ADV systemsto a
standard PC serial port.

Each Argonaut-ADV is configured with a unigue system address.

All communication is prefaced with a system address; each Argonaut-ADV responds only
to commands directed to its specific address.

Operation and data collection for all systemsis controlled from asingle PC. Data from
each system is stored in a separate data file on the PC.

Multiple systems are “ daisy-chained” together as shown in Figure 21.

422/232 Power to

converter_j\— Converter
Primary cable A
\ DB 25
&
DB 9 ;

Primary

Converter
cable C

Secondary 1

Splitter cable B

DAQ computer

Splitter cable B

Splitter cable B

Figure 21 — RS485 Overview
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B-2. Setting System Address

When RS485 systems are ordered, each Argonaut-ADV is configured at the factory to a unique
CPU address (from 1 to 99). To change or verify this setting, use the following command to
return the current CPU address.

>cpuaddr ess

To set the Argonaut-ADV to a particular address, use the following command, where N isthe
desired address (1 to 99). Setting an address of 0 will disable RS485 mode (for single system
operation).

>cpuaddress set N

B-3. Cables and Connections

To use multiple Argonaut-ADV s in RS485 mode, you need to connect the systems together using
the cables provided (Figure 20).

» Connect the DB25 of Primary Cable A to the seria port of your PC using the RS232 /
R3422 converter. Connect power to the RS232 / RS422 converter using the small 12V
power supply provided with the system. Y ou may need to use a DB25 to DB9 converter
cable (Converter Cable C).

» Connect the DB9 of Primary Cable A to the female connector of Splitter Cable B.

» Connect the male connector of Splitter Cable B to the primary Argonaut-ADV.

» Continue connecting the splitter cablesto all Argonaut-ADVsin the chain.

» Connect power to each of the Argonaut-ADV units (for systems without internal batteries).

B-4. RS485 Software — General

Only the Argonaut-ADV DOS-based, real-time software supports RS485 operation at this time;
the Windows based real-time software does not support multi-system operation.

Operation of the software in RS485 mode is as described in the Argonaut-ADV Software Manual,
with afew minor exceptions noted in the following sections.
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B-5. SonTerm — RS485 Operation

When using SonTerm to communicate with a particular system on a RS485 chain, use the
following steps.

» Send aBREAK (Alt+B) to the system.

» UseAlt+F1 to select a RS485 address.

» Send commands to that address as needed.

» To switch to adifferent system, again send a BREAK, and then select a new address using
Alt+F1.

B-6. Real-time Data Acquisition Software — RS485

The following relates only to the DOS-based data collection software; the Windows real-time
software does not support R$485 multi-system operation.

e Torun severa Argonaut-ADV's simultaneously, you need to create afile named
ARGSENS. DEF in the same directory where the file ARGADVS5. EXE islocated (please note
the name of the executablefile).

» The definition file ARGSENS. DEF is an ASCII-text file with one line for each system. Each
line specifies the CPU address that each individual system will use. The file should look
something like the following (thisis for three systems connected at addresses 1, 2, and 3).

SENSOR 1
SENSOR 2
SENSOR 3

* When filerecording is chosen, ARGADV85. EXE will add address _in front of the file name
you specify. For example, if you choose to record datainto filer uno1, the software will
createfiles1_run01. arg, 2_run01. arg, and 3_r un01. ar g corresponding to the systems
on addresses 1 through 3.

B-7. ArgAdvCk and SonRec — RS485

The DOS diagnostic software ArgADVCk and the SonRec recorder extraction program have an
additional —address command line option to specify the system address.

To run ArgADVCk on CPU address 2 and COM port 1 (-pl) use the following command line:
argadvck —pl -a2

To run SonRec on CPU address 3 and COM port 1 (-pl) use the following command line:
sonrec —pl -a3
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Appendix C. SDI-12 Operation

C-1. Overview

Most existing river-gauging stations in the United States have standardized on the SDI-12 serial
interface rather than the RS-232 communication protocol generally used by SonTek. The SDI-12
protocol simplifies integration of any compliant sensors into SDI-12- based data loggers because
the data acquisition and control commands are independent of the internal language used by
individual manufacturers.

There are two types of SDI-12 interfaces for the Argonaut-ADV.

» Systems produced before September, 2000 use an external SDI-12 interface.
» Systems produced after September, 2000 use an internal SDI-12 interface.

C-2. External SDI-12 Interface
Systems produced before September, 2000 use an external SDI-12 interface.

» Theinterface consists of an external module, which converts any Argonaut-ADV into an
SDI-12 compliant sensor.

* A new set of commands has been implemented into the system firmware.

» All features previously available for the Argonaut-ADV are preserved, and the same
instrument can be used in either RS232 or SDI-12 configurations.

C-2.1. Operation Overview

The external SDI-12 converter was designed to make integration of an Argonaut-ADV into an
existing station as simple as possible. Y ou do not need to learn a new communication language;
you can use the same command set to communicate and retrieve data from the Argonaut-ADV as
from any other SDI-12 sensor. The basic operating procedure is as follows.

» Configure the Argonaut-ADV for deployment by setting the averaging interval and other
parameters using standard a RS232 serial communication cable and a PC.

» Start deployment by using the SAMPLE command.

» Disconnect the cable from the PC and connect the SDI-12 converter to the datalogger and
the Argonaut-ADV cable.

* Inthe SDI-12 datalogger, assign a unique SDI-12 address to the Argonaut-ADV converter
system.

» Configure your recorder to accept nine values from the Argonaut-ADV SDI-12 port.

During normal operation, the logger sends an address together with an SDI-12 measure
command to the converter. The converter wakes up from its sleep mode and sends a series of
commands to wake-up the Argonaut-ADV. After receiving an acknowledgment, the converter
sends the initial command to the Argonaut-ADV. At the end of averaging interval, the converter
receives the data from the Argonaut-ADV and storesit in a buffer. When the datalogger sends a
retrieve data command, these data are uploaded to the recorder. The converter then returns to
sleep mode until receiving the next call from the logger.
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C-2.2. New Output Data Formats

Y ou can set the Argonaut-ADV to output datain Metric or English units (both in ASCII format).
This option is selected using the aut For mat command, which offers the following choices:

* Bl NARY (Standard Argonaut-ADV binary format)

* ASClI (Standard Argonaut-ADV ASCII format, all integers)

* SEABIRD (Specia format for interfacing to Seabird's inductive modems)
« METRIC  (New ASCII output in Metric units)

* ENGISH (New ASCII output in English or Engineering units)

The formats METRI C and ENGLI SH have been added to facilitate use with SDI-12 data logging
systems. See Sections 3-15.4 and 3-15.5 for the exact output formats.

C-2.3. SDI-12 Sampling Commands

For normal RS232 operation, you send a START or DEPLOY command to tell the Argonaut-ADV
to begin data collection. With either of these commands, the Argonaut-ADV continues to collect
data until interrupted. This mode of operation is not supported by all versions of the SDI-12
protocol. Even in versions that do support this mode of operation, it creates significant
difficulties when a data logger is trying to synchronize the Argonaut-ADV samples with those
from other sensors.

To remedy this problem, a new mode of operation has been added so that the Argonaut-ADV
waits for asignal to start each sample. This new mode is started with the SAMPLE command. This
command isidentical to the START command except for one aspect. After the SAMPLE command
isgiven, the Argonaut-ADV will wait for acommand from the user before initiating each
averaging interval. A flow diagram of the SAMPLE command operation is given below:

User Sends: SAMPLE <CR>
* The Argonaut-ADV performs all functions needed prior to data collection.
» Instead of starting the first averaging interval, the Argonaut-ADV goesinto sleep mode to
wait for a user request to start the first averaged sample.
* Whilein thismode, all of the Argonaut-ADV real-time commands are active (e.g., O, T,
A, +++; see Section 3-14).
* Inaddition, anew real-time command (G) has been added for starting a new sample.

User Sends: <CR> [<CR> <CR> ..]

» Aswith other run-time commands, you must send one or more <CR> to bring the
Argonaut-ADV out of sleep mode so that it is ready for areal-time command.

* The Argonaut-ADV will signal that it is ready by sending back the character $. After this,
you have 10 seconds to send a valid real-time command.

 If the Argonaut-ADV does not receive any characters within 10 seconds, it will assume
that it was awaken by afalse signal on the serial port and go back to sleep. If this happens,
you must again wake-up the system with a<CR>.
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User Sends: G
» Thisinstructs the Argonaut-ADV to start collecting and averaging data for the period
specified by the current Avgl nt er val setting.
* Immediately after receiving the G command, the Argonaut-ADV will acknowledge its
receipt by responding with the message:

Sddddd<CR><LF>

where ddddd is the value of the current Avgl nt er val setting in seconds. If the value has
less than five significant digits, zeros are added to the l€eft (i.e., S00060<CR><LF>).
 After this acknowledgement is output, the Argonaut-ADV will collect/average datafor an
Avgl nt erval +/- 1 seconds. On completion, the Argonaut-ADV will output the averaged
data automatically if the cut Mode was set to AUTO. If Qut Mode is Sset to POLLED, the
instrument waits for the appropriate run-time command (O) to output data.
» After this, the Argonaut-ADV will return to the sleep mode in wait for another user
request.

C-2.4. Starting Data Collection Using SDI-12

This section describes a basic procedure for configuring and connecting an Argonaut-ADV to an
SDI-12 compliant data logger using the external SDI-12 converter.

1. Connect the Argonaut-ADV to a PC and a power supply using the SonTek power and
communications cable (using RS232 communication).

2. Run the SonTek terminal emulator (SonTerm). Send a BREAK to wake-up the Argonaut.
After communication has been established, configure the Argonaut-ADV as follows.

e Set Aut 0Sl eep to ON.

* Set Qut Mbde to AUTO.

* Set Qut For mat to METRI C Or ENGLI SH as desired.

e Set Dat aFor mat tO SHORT.

» Tostoredatainthe Argonaut-DVL’ sinternal recorder (in addition to being logged
onto an SDI-12 datalogger) set Recor der to ON. Otherwise, set Recor der to OFF.

e Set desired Avgl nt er val

e Set Sanpl el nt erval tothe samevalueasAvgl nt erval .

» Storedl settingsin the Argonaut’s CPU memory (SaveSet up).

* Put the Argonaut-ADV into single-sample data acquisition mode (Sanpl e).

>aut osl eep yes <CR>

>out rode auto <CR>

>outformat nmetric <CR> or >outformat english <CR>
>dat af ormat short <CR>

>recorder on <CR> or >recorder off <CR>

>avgi nterval XXX <CR>

>sanpl ei nterval XXX <CR>

>saveset up <CR>

>sanpl e <CR>
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3. At thispoint, the Argonaut-ADV isready for deployment, and you may disconnect the
power and communication cable. (Note: The Argonaut-ADV will go back to SAMPLE
mode after the power is reconnected).

4. Attach the SDI-12 converter to the Argonaut-ADV communication cable using the cable

provided with a 5-pin male connector on one end and DB-9 and power connectors on the
other end.

5. Connect the SDI-12 converter to the datalogger and power using the other cable (with a

4-pin female connector on one end and four bare wires on the other). Connect the wires as
shown in the table below.

Wire Color Function
Red +12VDC
White SDI-12 data
Black Ground
Silver Ground
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C-3. Internal SDI-12 Interface

(This section is not yet complete; contact SonTek for more information.)
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Index

+

+++ (alternative BREAK) command, 41

2

2D side-looking probe, 93
2D/3D side-looking probe, 94

3
3D down-looking probe, 92

A

A (Avginterval time left) command, 43

accessing electronics, 71

alkaline batteries, 75

alternative BREAK (+++) command, 41

analog board, 64

analog timing controller, 73

ArgADVCk, 100

ArgCheck, 10, 100

ASCII output dataformat, 45

autonomous deployment. See deployments,
autonomous

AutoSleep (AS) command, 27

averaging interval, 6

Avginterval (Al) command, 29, 33

B

battery

operation, 9

packs, 75

power, 3

rechargeable (lead acid), 77

rechargeable (NiCad), 76
baud rate setting, 66
beam coordinate system, 95
beam geometry, 59
binary datafile format, 123
binary output data format, 44
biofouling, 100, 102
BoardRev command, 27
BREAK alternative (+++), 41
BREAK, definition of, 5, 19
burst interval, 7

burst sampling, 6
Burstinterval (Bl) command, 33
BurstMode (BM) command, 33

C

C (clock adjust) command, 42
cables and connectors
autonomous configurations, 67
CTD gplitter, 119
maintenance, 100
power and communications, 3
probe, 2
splash-proof configurations, 70
underwater configurations, 67
calibration, compass, 57
Cartesian (XY Z) coordinate system, 91
CD (current deployment) command, 34
checksum calculation, 127
clamps, mounting, 87
cleaning transducers, 100
clock adjust (C) command, 42
clock, battery backup, 86
command syntax, 19
commands. See direct commands
Comments command, 32
communication protocol considerations, 96
communication protocols and settings, 15
compass
calibration, 57
commands, 23, 37
communication, 58
compass/tilt sensor, 3
installation, 54
operation, 52
testing, 53
Compass CAL command, 37
Compass command, 37
components, system, 1
condensation, 101
configuration settings, hardware, 59
configurations, Argonaut-ADV system
autonomous, 1
splash-proof, 1
underwater, 1
connectors. See cables and connectors
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contact information, 122 help commands, 20, 25
coordinate system recorder commands, 22, 34
beam, 95 run-time commands, 23, 40
Cartesian (XY Z2), 91 sensor commands, 23, 36
considerations, 90 setup commands, 21, 29
Earth (ENU), 56, 90 show commands, 23, 38
CoordSystem (CY) command, 30 system commands, 21, 26
CPU Y Sl commands, 24, 121
board, 65 direct-command interface, 5, 15
firmware upgrades, 73 direct-command summary, 20
timing controller, 73 DSPVer command, 27
CPUaddress command, 129 duty cycle, 7, 110
CS (current samples) command, 35
CTD E
commands, 24, 120 Earth (ENU) coordinate system, 56, 90
output data format, 46 EEPROM replacement, 73
SeaBird MicroCat, 119 electronics overview, 60
electronics, accessing, 71
D English output data format, 50
datacollection, real-time, 11, 13 ENU. See Earth coordinate system
datafile format, binary, 123 external sensor wiring
dataformat, output, 44 (underwater/autonomous), 69
DataFormat (DF) command, 31
Date command, 27 F
date/time (T) output command, 42 flow interference, 89
Defaults (DEF) command, 26 Format command, 34
definitions, 5 format, output data, 44
Deploy command, 26 frequency, acoustic, 59
Deployment (name) command, 32 FS (first sample) command, 35
deployment commands, 22, 32
deployments, autonomous, 14, 113 G

battery life, 115
data storage, 117
operating parameters, 113

G (Go) command [SDI-12], 133
getting started, 8
GS (go to sample) command, 35

starting, 118
deployments, real-time H

datastorage, 111

operating parameters, 107 hardware, 59

power consumption, 109 autonomous configurations, 60

starting, 112 splash-proof configurations, 62
desiccant, 101 underwater configurations, 60
diagnostics, 100 hardware configuration parameters, 59
Dir or LD command, 34 help commands, 20, 25

direct commands
compass commands, 23, 37 !

CTD commands, 24, 120 installation & mounting considerations, 87
deployment commands, 22, 32 interference, flow, 89
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interference, magnetic, 88

L

LD or Dir command, 34
LS (last sample) command, 35

M

magnetic interference, 88
maintenance, 71, 100
metric output dataformat, 48
modes of operation, 16
command mode, 16
data acquisition mode, 16
deployment mode, 17
sample mode, 17
sleep mode, 17
mounting
clamps, 87
installation considerations, 87
stem, 2
multi-system operation using RS485, 128

N

NS (number of samples) command, 35

O

O (output last sample) command, 41
OD (open deployment) command, 34
operation modes, 16
operational considerations
biofouling, 102
clock battery backup, 86
communication protocol, 96
coordinate system, 90
input power supply, 78
maintenance, 100
mounting & installation, 87
pressure sensor, 98
seeding, 103
temperature sensor, 97
troubleshooting, 104
orientation, sensor, 59
O-rings, 101
OutFormat (OF) command, 28
OutMode (OM) command, 28
output dataformat, 44

output last sample (O) command, 41

P

ping, 6
pinging rate, 6
postprocessing data, 12
power source, changing, 18
power, battery, 3
power, input, 9
PowerOff command, 27
PressOffset command, 36
PressScale command, 36
PressScale 2 command, 36
pressure sensor, 3
considerations, 98
data, 98
strain gage, 98
probe, 2
2D side-looking, 93
2D/3D side-looking, 94
3D down-looking, 92
processor, 2, 64
programs, software
ArgADVCk, 100, 130
ArgCheck, 10
PostProcessing, 12
Real-time, 11
SonRec, 130
SonTermW, 13
SonUtils, 13
ViewArgonaut, 10, 11, 12
protocols, serial communication, 15

R

RC (rectrieve configuration) command, 34

real-time deployment. See deployments,
real-time

receiver, 2,4

RecM ode command, 28, 34

Recorder command, 28, 34

recorder commands, 22, 34

RecStatus command, 34

replacing EEPROMSs, 73

resonant pressure transducer sensor, 98

RPT sensor, 98

RS232
communication protocol, 15
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wiring (splash-proof), 70

wiring (underwater/autonomous), 68
R3A422

communication protocol, 15

wiring (underwater/autonomous), 69
R385

communication protocol, 15

multi-system operation, 128

wiring (underwater/autonomous), 69
RSA (retrieve sample ascii) command, 35
RSB (retrieve sample binary) command, 35
run-time commands, 23, 40

S

Sal command, 29
salinity, 5
sample, 6
Sample command, 26
Sample command [SDI-12], 132
sampleinterval, 6
sample time, 6
Samplelnterval (Sl) command, 30, 33
samples per burst, 7
SamplesPerBurst (SB) command, 33
sampling strategies, 6
burst, 7
continuous, 7
reduced duty cycle, 7
sampling volume, 4
SaveSetup command, 26
SDI-12
communication protocol, 15
operation, 131
wiring (underwater/autonomous), 69
SeaBird MicroCat CTD, 119
output dataformat, 47
wiring (underwater/autonomous), 69
seeding, 103
sensor
anaog, 121
commands, 23, 36
compass/tilt, 3
pressure, 3
RPT, 98
SeaBird MicroCat CTD, 119
temperature, 3
Y SI Multiprobe 6820, 121

Sensor command, 36
sensor wiring
(underwater/autonomous), external, 69
serial communication protocol s/settings, 15
seria number, system, 59
SerNum command, 27
setup commands, 21, 29
show commands, 23, 38
Show Conf command, 38
Show Deploy command, 39
Show Setup command, 39
Show System command, 38
signa strength, 6
dant angle, 59
SonRec, 106, 130
SonRecW, 106
SonUtils, 106
sound speed, 5
splitter cable, 69
splitter cable, CTD, 119
standard deviation, 6
Start command, 26
StartDate (SD) command, 32
StartTime (ST) command, 33
stem, mounting, 2
strain gage pressure sensor, 98
support, 122
syntax, command, 19
system
commands, 21, 26
components, 1
configurations, 1

T

T (output date/time) command, 42
TCM2, compass/tilt sensor, 52
Temp command, 29

temperature, 5

temperature sensor, 3

temperature sensor considerations, 97
TempMode (TM) command, 31
TempOffset command, 97
TempScale command, 97
terminology, 5

testing compass operation, 53

tilt sensor, 3

tilt sensor operation, 52
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Time command, 27

time/date (T) output command, 42

timing controllers, 73

timing controllers, replacing, 74

transducers, cleaning, 100

transmitter, 4

troubleshooting
communication problems, 105
compass/tilt sensor, 105
missing data, 106
noisy/unreasonable velocity data, 104
recorder, 106

U
UserDefaultBaudRate command, 66

Vv
vector averaging, 56, 90

VelRange (VR) command, 30
Ver command, 27
ViewArgonaut software, 118
w
warranty, iii
wiring overview, 60
X
XY Z (Cartesian) coordinate system, 91

Y

YSI
commands, 24, 121
output data format, 46
wiring (underwater/autonomous), 69
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