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1. SUPPORT: Power Can
0m

Manufacturer: MBARI

Model Number: n/a

Datasheets:

Description: The power can holds the electronics that converts raw power generated by the solar array, wind generator and other sources to power that is compatible with the rest of the MOOS system.  Within the power can, a custom ADC unit monitors and controls several voltages and currents (see the power can requirements for more details).  The power can provides power to the main controller can and the controller can retrieves and logs the data from the power can's custom ADC.  The seawater ground is also routed through the power can into the controller can for use with the serial inductive modem.  

Power:  The power can is on all the time, converting power for the rest of the system.  The custom serial ADC is also ALWAYS ON all of the time sampling and controlling the voltages and currents.  Data is read from the custom ADC every 10 minutes.  

The custom ADC uses the following current at an input voltage of  11.7VDC-10.26% to 14.4VDC+4.17%:

	Sampling
	TBD mAave
	TBD mAmax

	Communicating
	TBD mAave
	TBD mAmax

	Sleeping
	n/a
	n/a


Interface:  Communications to the power can ADC should be ON WHEN SAMPLING.  The power can interface is a simple 3-wire RS-232 9600 8-N-1 ASCII command set. Isolation TBD


Commands:  

Data: TBD
2. SUPPORT: Long-Range Radio
0m

Manufacturer: Qualcomm

Model Number: GSP-1620

Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\Globalstar
Description: The long-range radio provides bi-directional IP/PPP data communications between the shore and the MOOS buoy platform.  The platform initiates the link and establishes the connection for communications.  

Regular communications are scheduled at hourly intervals and unscheduled communications may be established in response to an event, as defined where.  

The maximum bandwidth through the link is 9.6kbps, but typically it is 7.4kbps.  The unit transmits at 1610 – 1625 MHz and receives at 2484 – 2499 MHz with a maximum transmit power of +26 dBm EIRP (0.4 W).  It will operate in temperatures between -30c and +60c.  

Although Globalstar indicates that the GSP-1620 may be used worldwide, the coverage is primarily limited to continental coastal regions and is not available in polar regions.  Check with Globalstar for coverage in the intended deployment location.  

Power:  The long-range radio is on when the MOOS system is communicating with the shore or in standby waiting for data (ON WHEN SAMPLING), otherwise it is off or sleeping.    

The radio uses the following power at an input voltage range of  +5.6 VDC to +16VDC:

	Standby/Receive
	280 mWmin
	500 mWave
	2400 mWmax

	Transmit
	3600 mWmin
	4800 mWave
	5400 mWmax

	Sleeping
	1.2 mWmin
	2.4 mWave
	3.6 mWmax


Interface:  Communications to the long-range radio should be ON WHEN SAMPLING.  The radio communication interface is a single 9-wire RS-232 38400 8-N-1 Hayes compatible ASCII command set with hardware handshaking.  The MOOS implementation uses only the Data port on the GSP-1620.  Asserting DTR brings the modem out of the sleep state into the standby state. 

The power for the long-range radio link is switchable on/off and is completely isolatable on a separate ground-fault circuit.

Commands:  See the user's manual for detailed descriptions of the following summarized command set.  

[image: image2.png]AT Command AT Command No Value  Power-
o Dofinition

E Echo OFF | ON o1 T

T Fes E i ]

] Rewull Core Suppression [ O

v DCE Response Forma ] T

X Rewult Coe: Seletion (] T
Command

7 Resct Defacht Configration 0 T

<O 'DCE RLSD (OCD) Behavior 1021 0 T

<D "DTE DR Belravior [ 0 B

< St 1o QUALCONM Defined 0 g B
Default Configuration

X Rt Conmmmand

Repeat Lawt Command





[image: image3.png]AT Command AT Command

iption
(bri

Rango

D Dial
i Flook Comtral o7 0
T Retur i Online Stare d
El Auto Arvrer Ring Count =] g
0 dkables)
s Command Line Termination  [0-127] @
Character
ST Respomse Forrmat Chararier (01271 T
5 Command Edit Characier 01271 s
E3 Brasse Before Blnd Dt 2107 B
Time
s Comneetion Cormpletion ] 6]
Tt
s Comma Dial Modficr Tirme 102551 B
E] Corrier Detert Threshold ] g
Timenut
si0 Corrier Lows to Discommert 112551 o
Timenut
ST DIMF Tone Duratiorrand 502551 Eq
Sparing
Nl Silei Retry Timeout ] £l
icE Character Framing Settings 03] 33 33
IR Tocal Pl Conmtrl Settings 1091 77 77
TR Ron Ttcrface Baud Rate 00 B B
Seting 200,
2100,
jr
900
15200,
asio0
a7500
1520
“CRM Ron Tnteeface Protocal Setting__ (1] T T





[image: image4.png]AT Command Valug No Value  Power-
Rango finition
it
e Dircetthe DCE o changs from
ontie tonline commind
e
EaTy Dormant Mode Trneout [CEZI @
Setting
e St Romore Conlig St - -
Command o
N Red phoe SN
B TV Guierworking Funcion) (031,011 3.0.2015, 3,0,
Data Comprossion Control (312 3 20t
G530
16250f)
B T Eror Contral Slection 041 (4], 3.0.2 3.0.2
foa
s TWE Modulation Seloction T T
SQOMODE  Set Moxk: Awt, Giobalar, 111 T T
Digial
SQCSMSM SV list raversal and 3 &
manipulation o1
SQCSMSP Print formapted mformation (011 g
for current SMS message
SQCSMSL__ Lork rurrent SMIS messae 011 O
SQCSMSA Set Alert onmew SMSmessage[0.1] T g
arrival
SQCSMST  Scnd SNIS mesage court
infbrmation o DTE
SQCERR  Seradformtte Ervor Lo
nformation tn DTE
SOCCIR Clear Fror Lo
SQCSA St Alert o Service dhange 011 T 0
SQCSTATUS _ Serdformaticd Servies St
tBIE
SQCTOD  Sendformatted Tine o Day 1o [0-11 g
BT




[image: image5.png]AT Command

AT Command Description

« Range
SQCPLS  Send formatted P (01
° e B1E [
TOCRSTATS  Send Tt M
Srtin i DTE
TR S Forward NOX G 01 7 7
TOOPRND Se1 P Do Reeoeet 1071 g g
Rt
TQCTCE  TCP Sk G o 5
[ S
1) %
i 5%
13 2
120000 )
1360) i)
i) G000
5 ichy 8
RO UV e 00 T T

Comprssion




[image: image6.png]L Monitor Speaker Loudiess 103

0 Nionitor Speaker Nele 02
Select Pube Dialin

g Select Tone Dl





Data:  When the command AT$QCSTATUS is sent to the GSP-1620, it responds with the following:

SERVICE AVAILABLE: YES

SERVICE MODE:GLOBALSTAR

PROVIDER:<your Service Provider’s name>

GATEWAY:<your Gateway’s number>

RSSI:<a number from 0 to 4>

REGISTRATION:<YES>

ROAMING:<NO>

CALL STATE:<IDLE>

CALL TYPE:

CALL DURATION:<0 or duration of last/current call>

OK
Every time a connection is attempted, the system should check and log the receive signal strength indicator, RSSI, reported in the status block.  

Ideally, after a successful connection has been terminated, the system will log the call duration reported in the status block.  

Since the power for the long-range radio is on a separate ground-fault circuit, the status of that circuit should be monitored and logged.  

3. SUPPORT: Short-Range Radio
0m

Manufacturer: TBD
Model Number: TBD
Datasheets: TBD
Description: The short-range radio provides TBD
Power:  The short-range radio is on when the MOOS system is communicating with (ON WHEN SAMPLING) TBD
The radio uses the following power at an input voltage range of TBD VDC to TBD VDC:

	Standby/Receive
	TBD mWmin
	TBD mWave
	TBD mWmax

	Transmit
	TBD mWmin
	TBD mWave
	TBD mWmax

	Sleeping
	TBD mWmin
	TBD mWave
	TBD mWmax


Interface: Communications to the short-range radio should be ON WHEN SAMPLING.  TBD
Commands: TBD
Data: TBD
4. SUPPORT: Hard-wire Console
0m

Manufacturer: n/a

Model Number: n/a

Datasheets: n/a

Description: The primary interface on a Linux operating system is the console.  The hard-wired console provides a last resort very direct method to communicate with the primary controller if the radio interfaces fail or for fast direct transfer of data.  It requires physical access to the controller can.  

A small notebook computer may be plugged into this interface, since the interface will provide both power and an isolated serial interface.  

Power:  Since this interface is a last resort, it should be as simple as possible.  Therefore, this interface is ALWAYS ON.  

The console port provides the following power at an output voltage range of of 11.7VDC-10.26% to 14.4VDC+4.17%:

	In-use (connected)
	TBD mWmin
	TBD mWave
	TBD mWmax

	Disconnected
	TBD mWmin
	TBD mWave
	TBD mWmax


Interface: Communications to the hard-wire console should be ALWAYS ON.  The console interface is a single 3-wire RS-232 38400 8-N-1 interface.  System power for the console link is available and is completely isolatable on a separate ground-fault circuit.

Commands: See SIAM documentation for root password and command set.  
Data: No data should be logged for the console

5. SUPPORT: System Reset
0m

Manufacturer: TBD
Model Number: TBD
Datasheets: TBD
Description: The system reset provides a secure way to reset the MOOS platform.  This function is based on paging technology.  The reset signal deactivates two power switches within the power can, one to the primary surface controller and the other to the riser cable.  
Power:  The system reset function is ALWAYS ON.  

The reset function requires the following power at an input voltage range of TBD VDC to TBD VDC:

	Reset
	TBD mWmin
	TBD mWave
	TBD mWmax

	Standby
	TBD mWmin
	TBD mWave
	TBD mWmax


Interface: The interface to the pager reset should be ALWAYS ON.  TBD
Commands: To reset the buoy, dial TBD (currently 831-769-1035) and enter the code TBD.  
Data: Since the pager reset, forces a power loss to the buoy controllers, the only way to distinguish between a power brown-out or loss and a pager reset is to communicate with the pager reset function after startup.  Every reset cycle should be logged, and a commanded reset should be indicated as such.  

6. INSTRUMENT: ASIMET - Wind Speed / Direction
0m

Manufacturer: Star Engineering
Model Number: WND

Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments
Description: Based on an R.M. Young model 05103, the Wind Speed / Direction instrument provides calibrated wind speed and absolute magnetic heading of the wind using it's internal compass. The propeller generates 3 pulses per revolution with a calibration of 0.297 meters of wind per revolution. The pulses are amplified and counted over a 5-second period internally providing scalar wind speed. The vane position is measured internally once per second and the compass measured once every 5 seconds. This provides a scalar wind speed and direction every 5 seconds that is then vector averaged over the sample period. The maximum and minimum wind speeds during the sample time are also reported for wind gust information.

Power:  The Wind Speed / Direction instrument is ALWAYS ON sampling.  An optional internal 15V 98Ahr battery may be used to supply power to this instrument.  

The instrument uses the following power at an input voltage range of +12VDC to +15VDC:

	Sampling
	6 mAave

	Communicating
	TBD mAave


Interface: Communications to the Wind Speed / Direction instrument should be ON WHEN SAMPLING, since the instrument doesn't generate any unsolicited commands.  The interface is a single TBD(3?)-wire RS-232 9600 8-N-1 interface with power connected to a single DPA channel.  

Commands: Refer to the instrument's user's manual for detailed information regarding the following command summary.  ASIMET (like IMET) has a communications protocol based on the SAIL (Serial ASCII Interface Loop) protocol developed at Oregon State University. The module is interrogated with the following format (always with capital letters):

prefix 3 char TYPE 2 char SN command suffix
i.e.: # XXX nnX

TYPE of:

· BPR = Barometric Pressure

· HRH = Relative Humidity / Air Temperature

· LWR = Longwave Radiation

· PRC = Precipitation

· SST = Sea Surface Temperature

· SWR = Shortwave Radiation

· WND = Wind Speed and Direction

2 char SN 

· 01, 02, 03 etc

command suffix of:

· A = Address acknowledge

· C = Output calibrated

· H = help

· I = ID information

· L = Calibration header Info

· T = Test data (usually 1 sec rate)

· U = EEPROM Update mode

· (requires password of "OK")

Examples:

When the module responds to the address acknowledge,

Send:


#WND01A 
Receive:

WND01<cr><lf><etx>
communications have been established. 

Send the help command:

Send:


#WND01H 
Receive:

(Help Menu)

Data: The instrument must be configured to sample for 10-minute periods (instead of the default 1-minute).  The instrument should be queried every 10 minutes to obtain the sample data.  

Speed:

· 0 to 60 meters/second, propeller with a 0.098 meters/second per hertz, with 3 pulses/propeller revolution.

Direction:

· Vane encoder has a resolution and accuracy of 0.01 degrees. 

· The compass has an accuracy of 2 degrees and a resolution of 1 degree. 

· There is a full 360 degrees of range with no deadband.

· Scalar wind speed and direction are measured every 5 seconds. Pulses are counted for 5 seconds while vane direction is sampled each second, and the compass is sampled in the middle of the 5 second period. At the end of each 5 seconds, the wind speed is calculated, the vane direction is averaged (sums of sine and cosine with arctan recombination), and the compass direction is sampled and added to the vane average for direction. A (sine and cosine) vector Vel(East) and Vel(North) are calculated. 

· By default, at the end of one minute the vector sum of Vel(East) and Vel(North) are calculated and stored, the average scalar wind speed is calculated and stored, the maximum of the (5 second) wind speeds is stored, the minimum of the (5 second) wind speeds is stored, the last vane direction is stored, the last compass direction is stored, the average of the X tilt is calculated and stored, and the average of the Y tilt is calculated and stored. The stored values are placed in a buffer for output when data is requested over the next minute (until the next update). 

· The data out is: ee.ee, nn.nn, ss.s, xx.x, mm.m, vvv.v, ccc.c, xx.xx, yy.yy where e is vector wind to the east in meters/sec, n is vector wind to the north in meters/sec, s is scalar average wind in meters/sec, x is maximum 5 sec wind speed in meters/sec, m is minimum 5 second wind speed in meters/sec, v is last vane direction in degrees, c is last compass direction in degrees, x is average tilt in degrees, and y is average tilt in degrees. 

· (C format is: "%6.2f %6.2f %5.1f %5.1f %5.1f %6.1f %6.1f %6.1f %6.1f\r\n\x03") 

7. INSTRUMENT: ASIMET - Barometric Pressure
0m

Manufacturer: Star Engineering
Model Number: BPR

Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments
Description: Based on an Heise DXD from Dressler Instruments, the Barometric Pressure instrument provides calibrated barometric pressure in engineering units. 
Power:  The Barometric Pressure instrument is ALWAYS ON sampling.  An optional internal 15V 98Ahr battery may be used to supply power to this instrument.  

The instrument uses the following power at an input voltage range of +12VDC to +15VDC:

	Sampling
	2.5 mAave

	Communicating
	TBD mAave


Interface: Communications to the Barometric Pressure instrument should be ON WHEN SAMPLING, since the instrument doesn't generate any unsolicited commands.  The interface is a single TBD(3?)-wire RS-232 9600 8-N-1 interface with power connected to a single DPA channel.  

Commands: Refer to the instrument's user's manual for detailed information regarding the following command summary.  ASIMET (like IMET) has a communications protocol based on the SAIL (Serial ASCII Interface Loop) protocol developed at Oregon State University. The module is interrogated with the following format (always with capital letters):

prefix 3 char TYPE 2 char SN command suffix
i.e.: # XXX nnX

TYPE of:

· BPR = Barometric Pressure

· HRH = Relative Humidity / Air Temperature

· LWR = Longwave Radiation

· PRC = Precipitation

· SST = Sea Surface Temperature

· SWR = Shortwave Radiation

· WND = Wind Speed and Direction

2 char SN 

· 01, 02, 03 etc

command suffix of:

· A = Address acknowledge

· C = Output calibrated

· H = help

· I = ID information

· L = Calibration header Info

· T = Test data (usually 1 sec rate)

· U = EEPROM Update mode

· (requires password of "OK")

Examples:

When the module responds to the address acknowledge,

Send:


#BPR01A 
Receive:

BPR01<cr><lf><etx>
communications have been established. 

Send the help command:

Send:


#BPR01H 
Receive:

(Help Menu)

Data: The instrument must be configured to sample for 10-minute periods (instead of the default 1-minute).  The instrument should be queried every 10 minutes to obtain the sample data.  

· Range - 850 to 1050 mbar

· Resolution - 0.1 mbar

· Accuracy - 1 mbar

· By default, a single snapshot of barometric pressure is taken at the end of the minute. 

· The data out is: bbbb.bb, where b is pressure in millibars. 

· (C language format is: "%7.2f\r\n\xo3") 

8. INSTRUMENT: ASIMET - RH & Temp
0m

Manufacturer: Star Engineering
Model Number: HRH

Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\ASIMET
Description: Based on an Rotronic MP-101A sensor, the Relative Humidity and Temperature instrument provides calibrated relative humidity, in percent, and temperature, in degrees Celcius. 
Power:  The Relative Humidity and Temperature instrument is ALWAYS ON sampling.  An optional internal 15V 98Ahr battery may be used to supply power to this instrument.  

The instrument uses the following power at an input voltage range of +12VDC to +15VDC:

	Sampling
	2.5 mAave

	Communicating
	TBD mAave


Interface: Communications to the Relative Humidity and Temperature instrument should be ON WHEN SAMPLING, since the instrument doesn't generate any unsolicited commands.  The interface is a single TBD(3?)-wire RS-232 9600 8-N-1 interface with power connected to a single DPA channel.  

Commands: Refer to the instrument's user's manual for detailed information regarding the following command summary.  ASIMET (like IMET) has a communications protocol based on the SAIL (Serial ASCII Interface Loop) protocol developed at Oregon State University. The module is interrogated with the following format (always with capital letters):

prefix 3 char TYPE 2 char SN command suffix
i.e.: # XXX nnX

TYPE of:

· BPR = Barometric Pressure

· HRH = Relative Humidity / Air Temperature

· LWR = Longwave Radiation

· PRC = Precipitation

· SST = Sea Surface Temperature

· SWR = Shortwave Radiation

· WND = Wind Speed and Direction

2 char SN 

· 01, 02, 03 etc

command suffix of:

· A = Address acknowledge

· C = Output calibrated

· H = help

· I = ID information

· L = Calibration header Info

· T = Test data (usually 1 sec rate)

· U = EEPROM Update mode

· (requires password of "OK")

Examples:

When the module responds to the address acknowledge,

Send:


#HRH01A 
Receive:

HRH01<cr><lf><etx>
communications have been established. 

Send the help command:

Send:


#HRH01H 
Receive:

(Help Menu)

Data: The instrument must be configured to sample for 10-minute periods (instead of the default 1-minute).  The instrument should be queried every 10 minutes to obtain the sample data.  

Relative Humidity 

· Range - 0 to 100% 

· Accuracy - (77 deg) +/- 2%RH 

· Resolution - 0.1% RH 

· Long Term Stability - 1% RH or better over one year 

· Sensor Protection - MF25 membrane filter, RM Young modified shield 

Temperature 

· Range - -20 deg to +55 deg C 

· Accuracy 0.1 deg C (if full temp calibration, 0.05 deg 

· Resolution 0.01 deg C 
· By default, a single snapshot of humidity and air temperature is taken at the end of the minute. 

· The data out is: hh.hhh, tt.ttt where h is relative humidity in % and t is air temperature in degrees C. 

· (C language format is: "%8.3f, %8.3f\r\n\xo3") 

9. INSTRUMENT: ASIMET - Rain Gauge
0m

Manufacturer: Star Engineering
Model Number: PRC

Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\ASIMET
Description: Based on an R.M. Young model 050201, the Rain Gauge uses a capacitive measurement technique to measure the volume of rain water deposited inside a collection chamber. 
Power:  The Rain Gauge instrument is ALWAYS ON sampling.  An optional internal 15V 98Ahr battery may be used to supply power to this instrument.  

The instrument uses the following power at an input voltage range of +12VDC to +15VDC:

	Sampling
	TBD mAave

	Communicating
	TBD mAave


Interface: Communications to the Rain Gauge instrument should be ON WHEN SAMPLING, since the instrument doesn't generate any unsolicited commands.  The interface is a single TBD(3?)-wire RS-232 9600 8-N-1 interface with power connected to a single DPA channel.  

Commands: Refer to the instrument's user's manual for detailed information regarding the following command summary.  ASIMET (like IMET) has a communications protocol based on the SAIL (Serial ASCII Interface Loop) protocol developed at Oregon State University. The module is interrogated with the following format (always with capital letters):

prefix 3 char TYPE 2 char SN command suffix
i.e.: # XXX nnX

TYPE of:

· BPR = Barometric Pressure

· HRH = Relative Humidity / Air Temperature

· LWR = Longwave Radiation

· PRC = Precipitation

· SST = Sea Surface Temperature

· SWR = Shortwave Radiation

· WND = Wind Speed and Direction

2 char SN 

· 01, 02, 03 etc

command suffix of:

· A = Address acknowledge

· C = Output calibrated

· H = help

· I = ID information

· L = Calibration header Info

· T = Test data (usually 1 sec rate)

· U = EEPROM Update mode

· (requires password of "OK")

Examples:

When the module responds to the address acknowledge,

Send:


#PRC01A 
Receive:

PRC01<cr><lf><etx>
communications have been established. 

Send the help command:

Send:


#PRC01H 
Receive:

(Help Menu)

Data: The instrument must be configured to sample for 10-minute periods (instead of the default 1-minute).  The instrument should be queried every 10 minutes to obtain the sample data.  

· R.M.Young Self-syphoning rain gauge 

· 0 to 50 mm, with a resolution of 0.1 mm 

· 20 second drain time 

· Catchment collection area is 100.0 cm2 (15.5 in2) 

· Catchment outside diameter 140 mm (5.5") 

· By default, a single snapshot of precipitation is taken at the end of the minute. 

· The data out is: pp.pp, where p is precipitation level in mm of water. 

· Rain rate must be computed by post-processing, taking into account the occurrence of auto-syphoning when the RM Young Precipitation gauge fills to 50mm. See the RM Young documentation. 

· (C language format is: "%7.2f\r\n\xo3") 

10. INSTRUMENT: ASIMET - Shortwave PRR
0m

Manufacturer: Star Engineering
Model Number: SWR

Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\ASIMET
Description: Based on Eppley Precision Spectral Pyranometer, the Shortwave PRR provides an output proportional to incident short wave solar radiation (0.3 to 5.0 micro meters). 
Power:  The Shortwave PRR instrument is ALWAYS ON sampling.  An optional internal 15V 98Ahr battery may be used to supply power to this instrument.  

The instrument uses the following power at an input voltage range of +12VDC to +15VDC:

	Sampling
	2 mAave

	Communicating
	TBD mAave


Interface: Communications to the Shortwave PRR instrument should be ON WHEN SAMPLING, since the instrument doesn't generate any unsolicited commands.  The interface is a single TBD(3?)-wire RS-232 9600 8-N-1 interface with power connected to a single DPA channel.  

Commands: Refer to the instrument's user's manual for detailed information regarding the following command summary.  ASIMET (like IMET) has a communications protocol based on the SAIL (Serial ASCII Interface Loop) protocol developed at Oregon State University. The module is interrogated with the following format (always with capital letters):

prefix 3 char TYPE 2 char SN command suffix
i.e.: # XXX nnX

TYPE of:

· BPR = Barometric Pressure

· HRH = Relative Humidity / Air Temperature

· LWR = Longwave Radiation

· PRC = Precipitation

· SST = Sea Surface Temperature

· SWR = Shortwave Radiation

· WND = Wind Speed and Direction

2 char SN 

· 01, 02, 03 etc

command suffix of:

· A = Address acknowledge

· C = Output calibrated

· H = help

· I = ID information

· L = Calibration header Info

· T = Test data (usually 1 sec rate)

· U = EEPROM Update mode

· (requires password of "OK")

Examples:

When the module responds to the address acknowledge,

Send:


#SWR01A 
Receive:

SWR01<cr><lf><etx>
communications have been established. 

Send the help command:

Send:


#SWR01H 
Receive:

(Help Menu)

Data: The instrument must be configured to sample for 10-minute periods (instead of the default 1-minute).  The instrument should be queried every 10 minutes to obtain the sample data.  

· Sensitivity is approx. 9 microvolts per W/m2 

· Temperature Dependence is +/- 1% from -20 to +40 deg C 

· Linearity is +/- 0.5% from 0 to 1400 watts/meter squared 

· Response time is 1 sec

· By default, a single snapshot of shortwave radiation is taken every 10 seconds and the 6 values are averaged at the end of the minute. 

· The data out is: rrr.r, where r is radiation in watts per square meter. 

· (C language format is: "%7.1f\r\n\xo3") 

11. INSTRUMENT: ASIMET - Longwave PRR
0m

Manufacturer: Star Engineering
Model Number: LWR

Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\ASIMET
Description: Based on an Eppley sensor, the Longwave PRR provides an output proportional to incident long wave solar radiatio.. 
Power:  The Longwave PRR instrument is ALWAYS ON sampling.  An optional internal 15V 98Ahr battery may be used to supply power to this instrument.  

The instrument uses the following power at an input voltage range of TBD VDC to TBD VDC:

	Sampling
	TBD mAave

	Communicating
	TBD mAave


Interface: Communications to the Longwave PRR instrument should be ON WHEN SAMPLING, since the instrument doesn't generate any unsolicited commands.  The interface is a single TBD(3?)-wire RS-232 9600 8-N-1 interface with power connected to a single DPA channel.  

Commands: Refer to the instrument's user's manual for detailed information regarding the following command summary.  ASIMET (like IMET) has a communications protocol based on the SAIL (Serial ASCII Interface Loop) protocol developed at Oregon State University. The module is interrogated with the following format (always with capital letters):

prefix 3 char TYPE 2 char SN command suffix
i.e.: # XXX nnX

TYPE of:

· BPR = Barometric Pressure

· HRH = Relative Humidity / Air Temperature

· LWR = Longwave Radiation

· PRC = Precipitation

· SST = Sea Surface Temperature

· SWR = Shortwave Radiation

· WND = Wind Speed and Direction

2 char SN 

· 01, 02, 03 etc

command suffix of:

· A = Address acknowledge

· C = Output calibrated

· H = help

· I = ID information

· L = Calibration header Info

· T = Test data (usually 1 sec rate)

· U = EEPROM Update mode

· (requires password of "OK")

Examples:

When the module responds to the address acknowledge,

Send:


#LWR01A 
Receive:

LWR01<cr><lf><etx>
communications have been established. 

Send the help command:

Send:


#LWR01H 
Receive:

(Help Menu)

Data: The instrument must be configured to sample for 10-minute periods (instead of the default 1-minute).  The instrument should be queried every 10 minutes to obtain the sample data.  

· By default, A single snapshot of longwave radiation is taken at the end of the minute. 

· The data out is: ddd.dd bbb.bb vvv.v rrr.r, where d is dome temperature in Kelvin, b is body temperature in Kelvin, v is thermopile microvolts and r is radiation flux in watts per square meter. 

· (C language format is: "%7.2f %7.2f %6.1f %6.1f\r\n\xo3") 

12. SUPPORT: GPS - Primary Locator
0m

Manufacturer: TBD
Model Number: TBD
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The GPS provides TBD
Power:  The GPS radio is on when the MOOS system is communicating with (ON WHEN SAMPLING) TBD
The radio uses the following power at an input voltage range of TBD VDC to TBD VDC:

	Standby/Receive
	TBD mWmin
	TBD mWave
	TBD mWmax

	Transmit
	TBD mWmin
	TBD mWave
	TBD mWmax

	Sleeping
	TBD mWmin
	TBD mWave
	TBD mWmax


Interface: Communications to the GPS radio should be ON WHEN SAMPLING, since the instrument doesn't generate any unsolicited commands.  TBD
Commands: TBD
Data: TBD
13. SUPPORT: ARGOS PTT - Backup Locator
0m

Manufacturer: Technocean

Model Number: MB-100

Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The Backup Locator provides a method to locate the buoy in the event the primary locator fails.  Using ARGOS and the Technocean unit the position of the buoy may be obtained to less than 150m, although it might be as far off as 1km.  Typically only 1-3 positions are reported daily after the satellite passes overhead of the unit and a receiving base station.  The unit is completely self-contained.

For more information on using the ARGOS system, see the online user's  manual: http://www.cls.fr/manuel/.  

The MOOS ARGOS Program # is: 2606.  Currently, the MOOS buoy ARGOS PTT ID is:

39322


1862DAD

110

Decimal

Hexadecimal

Repetition period

Power:  The unit is powered from internal batteries that should last for one complete year.  It is possible to change the batteries, see the user's documentation for the unit.  

Interface: The only interface to the unit is via the ARGOS network.  There is no platform interface.  To access the location data from the unit, telnet to datadist.argosinc.com.  The current username and password is:

Username: MACBRIDE

Password: MONREQU
at the prompt type DIAG or HELP for a list of commands.  

Telnet access is $0.24/minute.

Experience has shown that this interface is somewhat inconsistent in reliability.  

Commands:  To retrieve today's data, enter the command:

PRV,2606,DS,,39322

To retrieve data for the month of January, enter the command:
PRV,2606,DS,1/0-30/0,39322

Data: 

If you want the results for location-type transmitter 10000, and you enter this:

PRV,10,DS,62/12-62/15,10000
you’ll receive something like this: 

00010 10000   2  1 D 3  1995-03-03   13:34:36  48.364  255.452  0.000  401649662 
      1995-03-03 13:38:57   6      00
00010 10000 3 1 J 
      1995-03-03 13:40:29   1      10 
      1995-03-03 13:46:30   4      20    

These results are for two satellite passes.

The first two lines are the results from the first satellite pass in the period you requested:
	00010
	program number

	10000
	transmitter ID number

	2
	number of lines of results in satellite pass

	1
	number of sensors

	D
	name of satellite, here NOAA-D

	3
	location class

	1995-03-03
	date (Year, Month, Day) of location obtained during the pass

	13:34:36
	time-code (Hours, Minutes, Seconds) of location, in UTC time 

	48.364
	transmitter latitude in degrees and thousandths of a degree. Figure is positive for northern hemisphere, negative for southern

	255.452
	transmitter longitude in degrees and thousandths of a degree, eastward from 0°

	0.000
	transmitter altitude in km, used in location calculation, as supplied in your Technical File

	401649662
	calculated transmit frequency

	1995-03-03
	date (Year, Month, Day) of data collection 

	13:38:57
	time-code (Hours, Minutes, Seconds) of data collection, in UTC time 

	6  
	number of identical messages received

	00
	value of sensor #1


The next three lines are the results from the second satellite pass in the period you requested:
	00010    
	program number

	10000    
	transmitter ID number

	3    
	number of lines of results in satellite pass

	1    
	number of sensors

	J    
	name of satellite, here NOAA-J. No location was calculated.

	1995-03-03    
	date (Year, Month, Day) of data collection 

	13:40:29    
	time code (Hours, Minutes, Seconds) of data collection in UTC time 

	1    
	number of identical messages received

	10   
	value of sensor #1

	1995-03-03    
	date (Year, Month, Day) of data collection 

	13:46:30    
	UTC time code (Hours, Minutes, Seconds) of data collection 

	4    
	number of identical messages received

	20    
	value of sensor #1


14. INSTRUMENT: Delta pCO2
0m

Manufacturer: TBD
Model Number: TBD
Datasheets: TBD
Description: The short-range radio provides TBD
Power:  The short-range radio is on when the MOOS system is communicating with TBD
The radio uses the following power at an input voltage range of TBD VDC to TBD VDC:

	Standby/Receive
	TBD mWmin
	TBD mWave
	TBD mWmax

	Transmit
	TBD mWmin
	TBD mWave
	TBD mWmax

	Sleeping
	TBD mWmin
	TBD mWave
	TBD mWmax


Interface: TBD
Commands: TBD
Data: TBD
15. INSTRUMENT: Hydrorad (air)
0m

Manufacturer: HOBILabs

Model Number: TBD
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: HydroRad is a hyperspectral radiometer that can be configured with up to

four channels (spectrometers). It includes a powerful programmable controller with

extensive flash memory and the ability to collect and store data on an arbitrary

schedule.

Each HydroRad channel consists of its own miniature spectrometer. The

spectrometer disperses incoming light onto a 2048-pixel Charge-Coupled Device

(CCD) such that each pixel on the CCD corresponds to a specific optical wavelength.

When exposed to light, the pixels accumulate charge that is proportional to the total

energy at their respective wavelengths. Under the control of a microprocessor, the

pixels accumulate charge for a certain integration time. At the end of the integration

time, the charge from each pixel is read out and digitized, resulting in an array of

numbers that represents the spectrum of the incoming light.

By varying the integration time of each spectrometer over a range of 20 ms to

many seconds, HydroRad accommodates a very wide range of light levels. The user

can set specific integration times for each channel, or allow HydroRad to

automatically adjust the integration time according to the light levels it detects.
The flash memory in HydroRad is configured as a virtual hard disk, with a

standard capacity of 15 Megabytes and optional capacities up to 48 Megabytes. The

flash disk supports a file system like that found on desktop computers, which allows

the user to manage files using familiar commands like “erase”, “copy”, “dir” (for

directory) and “ren” (for rename).
Power:  The hydrorad is on when the MOOS system is communicating with TBD
The hydrorad uses the following power at an input voltage range of TBD VDC to TBD VDC:

	Standby/Receive
	TBD mWmin
	TBD mWave
	TBD mWmax

	Transmit
	TBD mWmin
	TBD mWave
	TBD mWmax

	Sleeping
	TBD mWmin
	TBD mWave
	TBD mWmax


Interface: TBD
Commands: HOBILabs created a custom script, collect.cmd, that is used to gather the data from the instrument.  
Data: Currently, the hydrorad is powered up hourly?.  There is a 30 second warm up period, followed by a 30 second sample period.  Then the unit is powered down.  It is on during the day, and off at night (need hours here).  It also samples once at midnight.  

The data returned is formatted as such:

16. SUPPORT: Compass
0m

Manufacturer: KVH Industries

Model Number: C-100 w/option SE-10

Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\KVH_Compass\
Description: The compass provides a calibrated magnetic buoy heading accurate to within (0.5(.  The heading can be resolved to 0.1(.  

By default, the unit isn't calibrated, and must be calibrated using an internal auto-calibration (autocompensation) procedure outlined in the user's manual.  

Power:  The compass is on when the MOOS system is communicating with TBD
The compass uses the following power at an input voltage range of +8VDC to +18VDC:

	Operation
	40 mAmax


Interface: TBD
Commands:  Refer to the user's manual for details on the following command summary.
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1.1

Item

Instrument Description

Manufacturer

Model

Location

Depth

1

Power Can

MBARI

n/a

Tower

n/a

2

Radio, Long-Range

Qualcomm

GSP-1620

Tower

n/a

3

Radio, Short-Range

ConnectBlue

RSPA32s

Tower

n/a

4

Console, Hard-wire

Tower

n/a

5

System Reset

MBARI

n/a

Tower

n/a

6

ASIMET - Wind Speed / Direction

Star Engineering

Wind

Tower

n/a

7

ASIMET - Barometric Pressure

Star Engineering

Barometric Pressure

Tower

n/a

8

ASIMET - RH & Temp

Star Engineering

Relative Humidity & Air Temperature

Tower

n/a

9

ASIMET - Rain Gauge

Star Engineering

Precipitation

Tower

n/a

10

ASIMET - Shortwave PRR

Star Engineering

Shortwave Radiation

Tower

n/a

11

ASIMET - Longwave PRR

Star Engineering

Tower

n/a

12

GPS - Locator

Garmin

GPS25-HVS

Tower

n/a

13

Backup Locator

Technocean

MB-100

Tower

n/a

14

Delta pCO2

MBARI

n/a

Tower

n/a

15

HR-2 Hydrorad (air)

HOBILabs

HR-2

Tower

n/a

16

Compass

KVH

C100 w/SE-10

Tower

n/a

17

Heave Sensor

Triaxys

Tower

n/a

18

Serial A/D - Strain Gauge

Tower

n/a

19

SBE-44 SIM

Sea-Bird Electronics

SBE 44 SIM

Tower

n/a

20

Acoustic Modem

--

--

Tower

n/a

21

SBE-37-SM Microcat - CTD (Conductivity/Temp)

Sea-Bird Electronics

SBE 37-SM

Elevator Cage

1.3m

22

ISUS (Nitrate)

MBARI

n/a

Elevator Cage

1.3m

pCO

2

 (w/ISUS)

MBARI

n/a w/pump

Elevator Cage

1.3m

23

HS-2 (Hydroscat)

HOBILabs

HS-2

Elevator Cage

1.3m

Anti-biofouling shutter

HOBILabs

shutter option

Elevator Cage

1.3m

24

ADCP

RDI

Workhorse Long Ranger ADCP

Elevator Cage

1.3m

25

OSMO

MBARI

n/a

Elevator Cage

1.3m

26

HR-2 Hydrorad (water)

HOBILabs

HS-2

Snubber Cage

11m

probe head (up) with shutter

HOBILabs

Snubber Cage

11m

probe head (down) with shutter

HOBILabs

Snubber Cage

11m

27

SBE-37-SM Microcat - CTD (Conductivity/Temp)

Sea-Bird Electronics

SBE 37-SM

Snubber Cage

11m

28

ESP

MBARI

n/a

Snubber Cage

11m

29

Bathyphotometer (Bioluminecense)

UCSB

HIDEX or REMUS HIDEX

Snubber Cage

11m

30

Phytoplankton 

MBARI

n/a

Snubber Cage

11m

31

HS-2 (Hydroscat)

HOBILabs

HS-2

Snubber Cage

11m

Anti-biofouling shutter

HOBILabs

shutter option

Snubber Cage

11m

32

SBE-37-IM Microcat - CTD (Conductivity/Temp)

Sea-Bird Electronics

SBE 37-IM

Riser Cable

25m

33

HR-2 Hydrorad (water)

HOBILabs

HR-2

Riser Cable

25m

probe head (up) with shutter

HOBILabs

Riser Cable

25m

probe head (down) with shutter

HOBILabs

Riser Cable

25m

34

SBE-37-IM Microcat - CTD (Conductivity/Temp)

Sea-Bird Electronics

SBE 37-IM

Riser Cable

40m

SBE-44 Universal Inductive Modem (UIM)

Sea-Bird Electronics

SBE 44 UIM

Riser Cable

50m

35

HS-2 (Hydroscat) or Ecopuck

HOBILabs

HS-2

Riser Cable

50m

Anti-biofouling shutter

HOBILabs

shutter option

Riser Cable

50m

36

SBE-37-IM Microcat - CTD (Conductivity/Temp)

Sea-Bird Electronics

SBE 37-IM

Riser Cable

60m

37

SBE-37-IM Microcat - CTD (Conductivity/Temp)

Sea-Bird Electronics

SBE 37-IM

Riser Cable

80m

38

SBE-37-IM Microcat - CTD (Conductivity/Temp)

Sea-Bird Electronics

SBE 37-IM

Riser Cable

100m

SBE-44 Universal Inductive Modem (UIM)

Sea-Bird Electronics

SBE 44 UIM

Riser Cable

100m

39

HS-2 (Hydroscat) or Ecopuck

HOBILabs

HS-2

Riser Cable

100m

Anti-biofouling shutter

HOBILabs

shutter option

Riser Cable

100m

40

SBE-37-IM Microcat - CTD (Conductivity/Temp)

Sea-Bird Electronics

SBE 37-IM

Riser Cable

150m

SBE-44 Universal Inductive Modem (UIM)

Sea-Bird Electronics

SBE 44 UIM

Riser Cable

150m

41

HS-2 (Hydroscat) or Ecopuck

HOBILabs

HS-2

Riser Cable

150m

Anti-biofouling shutter

HOBILabs

shutter option

Riser Cable

150m

42

SBE-37-IM Microcat - CTD (Conductivity/Temp)

Sea-Bird Electronics

SBE 37-IM

Riser Cable

200m

SBE-44 Universal Inductive Modem (UIM)

Sea-Bird Electronics

SBE 44 UIM

Riser Cable

200m

43

HS-2 (Hydroscat) or Ecopuck

HOBILabs

HS-2

Riser Cable

200m

Anti-biofouling shutter

HOBILabs

shutter option

Riser Cable

200m

44

SBE-37-IM Microcat - CTD (Conductivity/Temp)

Sea-Bird Electronics

SBE 37-IM

Riser Cable

250m

45

SBE-37-IM Microcat - CTD (Conductivity/Temp)

Sea-Bird Electronics

SBE 37-IM

Riser Cable

300m

SBE-44 Universal Inductive Modem (UIM)

Sea-Bird Electronics

SBE 44 UIM

Riser Cable

300m

46

HS-2 (Hydroscat) or Ecopuck

HOBILabs

HS-2

Riser Cable

300m

Anti-biofouling shutter

HOBILabs

shutter option

Riser Cable

300m


Data: 
The NMEA 0183 interface transmits heading data organized into sentences defined as follows:

· Sentence length is 19 bytes.

· Update Rate = 1 Hz.

· Format parameters:

· Bytes are encoded as 7 bit ASCII characters in an 8 bit byte with the most significant bit set to zero.

· No Parity bit.

· One start bit and one stop bit.

· 4800 Baud.

· The total number of bits per transmitted data byte is 10.

The sentence is: $HCHDM,abc.d,M*<checksumMS><checksumLS><cr><lf> where a is the BCD hundreds digit of the heading, b is the tens digit, c is the ones digit, and d is the tenths digit.

<checksumMS> is an ASCII character in the range 0-9 or A-F that represents the most significant nibble of the checksum.  Similarly, <checksumLS> represents the least significant nibble of the checksum.

The checksum is calculated by XOR'ing together all the characters in the sentence starting with the "H" and up to, but not including the "*" character. [i.e. XOR together "H", "C", "H", "D", "M", ",(comma)", "hundreds digit", "tens digit", "ones digit", "decimal point", "tenths digit", ",(comma)", "M"].  The checksum does not include the "$".
17. SUPPORT: Heave Sensor
0m

Manufacturer: Triaxys

Model Number: TBD
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\Triaxys\
Description: The heave sensor provides a measurement of the vertical motion seen by the buoy.  

It can measure the following parameters of wave motion:

H (Heave on z axis)

• Spectral Analysis Statistics

Significant Wave Height (Hmo)

Peak Period (Tp, Tp5)

Mean Spectral Period (Tz)

• Zero Crossing Statistics

Significant Wave Height (Hs)

Maximum Wave Height (Hmax)

Height of Highest 10% of Waves (H10)

Average Wave Height (Hav.)

Average Wave Period (Tav.)

Average Period of H10 (T10)

Significant Wave Period (Ts)

Zero Crossings

• Power (non-directional) Spectra

Energy for Each Frequency Band
Power:  The heave sensor radio is on when the MOOS system is communicating with TBD
The heave sensor uses the following power at an input voltage range of TBD VDC to TBD VDC:

	Standby
	TBD mWmin
	TBD mWave
	TBD mWmax

	Writing to memory
	TBD mWmin
	TBD mWave
	TBD mWmax

	Sensing
	TBD mWmin
	TBD mWave
	TBD mWmax


Interface: The instrument has a 6 pin male Bulgin PX0738/P for power and communications:

Pin 1: not used  

Pin 2: Power Control (enable High)  

Can be used  with a PC’s DTR RS232  output 

Pin 3: RS232 Data/Comms in to Sensor 

Pin 4: RS232 Data/Comms out from Sensor 

Pin 5: Power Ground 

Pin 6: +12V (11-14V) 

Commands: TBD
Data: TBD
18. SUPPORT: Serial A/D - Strain Gauge
0m

Manufacturer: TBD
Model Number: TBD
Datasheets: TBD
Description: The Serial A/D - Strain Gauge radio provides TBD
Power:  The Serial A/D - Strain Gauge is on when the MOOS system is communicating with TBD
The Serial A/D - Strain Gauge uses the following power at an input voltage range of TBD VDC to TBD VDC:

	Standby/Receive
	TBD mWmin
	TBD mWave
	TBD mWmax

	Transmit
	TBD mWmin
	TBD mWave
	TBD mWmax

	Sleeping
	TBD mWmin
	TBD mWave
	TBD mWmax


Interface: TBD
Commands: TBD
Data: TBD
19. SUPPORT: SBE-44 SIM (Serial Inductive Modem)
0m

Manufacturer: Sea-Bird Electronics

Model Number: SBE 44 (TBD)
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The serial inductive modem (SIM) PCB provides the interface to instruments attached to the riser cable.  
Power:  The SIM PCB is on when the MOOS system is communicating with instruments attached to the riser cable.

The modem uses the following power at an input voltage range of 7VDC to 25VDC:

	Active
	60 mAave


Interface: The PCB can be configured for either RS-232 or RS-485, and is set up for RS-232 by default.  The inductive configuration will be a "direct connection" as shown in the figure below.  
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	JP1
	1
	Power Common

	
	2
	Power (7-25VDC)

	
	3
	Not used


	JP2
	1
	Not used

	
	2
	TX from SIM 

	
	3
	RX into SIM

	
	4
	Not used (RS-485 'A')

	
	5
	Signal/Power Common

	
	6
	Not used (RS-485 'B')

	
	7
	Not used

	
	8
	Not used

	
	9
	Not used


	JP4
	1
	Riser cable shield

	
	2
	Surface seawater ground


J1: Installed (2-3)

J2: Installed (2-3)

J3: Installed

J4: Installed

J5: Installed

The buoy controller can be interfaced via an RS-232 (optional RS-485) serial port to the SIM. The standard interface protocol between the controller and SIM is 1200, 2400, 4800, or 9600 baud (userselectable); 8 data bits; no parity; RS-232C; with echoing of characters.

The SIM impresses (modulates) the mooring riser cable shield with a DPSK signal that is encoded with commands received from the computer/controller. The encoded signals are demodulated by UIMs coupled to the mooring cable. Replies from UIMs are similarly coupled to the mooring cable and demodulated by the SIM.

The DPSK communication link between the SIM and UIM(s) is half-duplex, so talking and listening is sequential only (cannot send and receive at the same time). Although the data link between the SIM and controller is established at 1200, 2400, 4800, or 9600 baud, the DPSK modem communication between SIM and UIMs always operates at 1200 baud. Communication between the UIM and serial instrument is user-selectable at 300, 600, 1200, 2400, 4800, and 9600 baud.

Commands: TBD
Data: TBD
20. SUPPORT: Acoustic Modem
0m

Manufacturer: TBD
Model Number: TBD
Datasheets: TBD
Description: The short-range radio provides TBD
Power:  The short-range radio is on when the MOOS system is communicating with TBD
The radio uses the following power at an input voltage range of TBD VDC to TBD VDC:

	Standby/Receive
	TBD mWmin
	TBD mWave
	TBD mWmax

	Transmit
	TBD mWmin
	TBD mWave
	TBD mWmax

	Sleeping
	TBD mWmin
	TBD mWave
	TBD mWmax


Interface: TBD
Commands: TBD
Data: TBD
Buoy Instrument Cage

21. INSTRUMENT: SBE-37-SM Microcat - CTD
1.3m

Manufacturer: Sea-Bird Electronics

Model Number: SBE-37-SM w/pressure
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The Microcat - CTD is a high-accuracy conductivity, temperature and pressure recorder with internal battery and non-volatile memory, which includes a standard RS-232 serial interface. 

Calibration coefficients stored in EEPROM allow the MicroCAT to transmit data in engineering units. The MicroCAT retains the temperature and conductivity sensors used in the SBE 16 SEACAT C-T Recorder, but has improved acquisition electronics that increase accuracy and resolution, and lower power consumption. The MicroCAT’s aged and pressure-protected thermistor has a long history of exceptional accuracy and stability (typical drift is less than 0.002 °C per year). Electrical isolation of the conductivity electronics eliminates any possibility of ground-loop noise. 

The MicroCAT’s internal-field conductivity cell is immune to proximity errors and unaffected by external fouling. A plastic cup with threaded cover at each end of the cell retains the expendable AF24173 Anti-Foulant Device. 

The MicroCAT’s optional pressure sensor, developed by Druck, Inc., has a superior new design that employs a micro-machined silicon diaphragm into which the strain elements are implanted using semiconductor fabrication techniques. Unlike metal diaphragms, silicon's crystal structure is perfectly elastic, so the sensor is essentially free of pressure hysteresis. Compensation of the temperature influence on pressure offset and scale is performed by the SBE MicroCAT’s CPU.  The pressure sensor is available in the following pressure ranges: 20, 100, 350, 1000, 2000, 3500, and 7000 meters.

The MicroCAT is available with an optional pump, which isn't used. The submersible pump could come on for 0.5 seconds each time the MicroCAT wakes up, providing the following advantages: 

•
Improved conductivity response – The pump flushes the previously sampled water from the conductivity cell and brings a new water sample quickly into the cell. 

•
Reduced fouling – Water does not freely flow through the conductivity cell between samples, minimizing fouling. The MicroCAT’s I/O bulkhead connector is used to power the pump during deployment. With the standard pump cable attached to the bulkhead connector, commands cannot be sent to the MicroCAT during deployment – all setup must be done before deployment. A Y-cable, for data I/O and pump power, is available for applications where communication during deployment is required. 

Power:  The Microcat - CTD is ALWAYS ON sampling.

Optional Battery: Nominal 7.2 Ampere-hour pack consisting of six 9-volt lithium batteries. Provides sufficient capacity for more than 175,000 samples (80,000 with optional pump).  When removed from MicroCAT and battery pack, and batteries packed separately, batteries can be shipped without hazardous material restrictions.   To avoid draining the internal batteries, use an external voltage greater than 10 VDC.

Acquisition Time: 3 seconds per sample 

The Microcat - CTD uses the following current at an input voltage range of 9VDC to 24VDC:

	Quiescent
	0.010 mAave

	Typical
	40 mAave

	Sampling
	100 mA-secave

	Sampling with pump
	148 mA-secave


Interface: Communication with the MicroCAT is over a 3-wire, RS-232C link.  The default baud rate is 9600 8-N-? with no handshaking, although it can be configured to run between 1200  and 38400baud.
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	Pin
	Signal

	1
	Common

	2
	RS-232 data receive

	3
	RS-232 data transmit

	4
	Power 9-24VDC (or 6VDC pump power)


Commands: Refer to the User's manual for details on the following commands.  Over 50 different commands can be sent to the MicroCAT to provide status display, data acquisition setup, data retrieval, and diagnostic tests.  User-selectable operating modes include: 

•
Autonomous sampling – At pre-programmed intervals, the MicroCAT wakes up, samples, stores the data in its FLASH memory, and powers off. If desired, real-time data can also be transmitted. 

•
Polled sampling – On command, the MicroCAT takes one sample and transmits the data. Polled sampling is useful for integrating the MicroCAT with satellite, radio, or wire telemetry equipment. 

•
Serial line sync – The MicroCAT wakes up, samples, transmits real-time data, and powers off in response to a pulse on the serial line. This provides an easy method for synchronizing MicroCAT sampling with other instruments such as Acoustic Doppler Current Profilers (ADCPs) or current meters, without drawing on their battery or memory resources. 

Example: Polled Sampling (user input in bold)

Wake up MicroCAT.  

(click Connect on Toolbar to wake up.)

Command MicroCAT to take a sample, and send converted data to computer (do not store data in

MicroCAT’s memory). 

S>TS

Send power-off command to MicroCAT. 

S>QS
Example: Autonomous Sampling (user input in bold).

Wake up MicroCAT. 

Set sample number to 0 to overwrite previous data in memory. 

Set up to sample every 10 seconds, 

store data in MicroCAT’s memory, store time and date with samples, 

and not transmit real-time data to computer. 

Set up to automatically start logging on 10 January 2000 at 12:00:00.

Send power-off command to MicroCAT after all parameters are entered – system will automatically wake up and power down for each sample.

(click Connect on Toolbar to wake up.)

S>SAMPLENUM=0

S>INTERVAL=10

S>STORETIME=Y

S>TXREALTIME=N

S>STARTMMDDYY=011000

S>STARTHHMMSS=120000

S>STARTLATER

S>QS

After logging begins, look at data from last sample to check results, and then power down:

(click Connect on Toolbar to wake up.)

S>SL

S>QS

When ready to upload all data to computer, wake up MicroCAT, stop sampling, upload data, and then power down:

(click Connect on Toolbar to wake up.)

S>STOP

(Click Upload on Toolbar – program leads you through screens to define data to be uploaded and where to store it)

S>QS
Data:  The MicroCAT should be configured for 10-minute sample periods with the sample taking approximately 3 seconds.  The 10-minute samples should be stored internally, and the data retrieved from the unit every hour.  

	Notes (for FORMAT=1 or 2):

t = temperature (°C, ITS-90)

c = conductivity (S/m) 

p = pressure (decibars); sent only if optional pressure sensor installed 

dd mmm yyyy = day, month (Jan, Fe, Mar, etc.), year;  sent only if STORETIME=Y 

mm-dd-yyyy = month, day, year;   
sent only if STORETIME=Y 

hh:mm:ss = hour, minute, second;  sent only if STORETIME=Y 

•
There is a comma but no space between temperature and conductivity. All other data is separated with a comma and space. 

•
When TXREALTIME=Y, real-time data transmitted to the computer is preceded by a # sign and a space. 

•
The MicroCAT s pressure sensor is an absolute sensor, so its raw output includes the effect of atmospheric pressure (14.7 psi). As shown on the Calibration Sheet, Sea-Bird s calibration (and resulting calibration coefficients) is in terms of psia. However, when outputting pressure in decibars, the MicroCAT outputs pressure relative to the ocean surface (i.e., at the surface the output pressure is 0 decibars).  The MicroCAT uses the following equation to convert psia to decibars: pressure (db) =  [pressure (psia) - 14.7] * 0.689476 
	Each scan ends with a carriage return <CR> and line feed <LF>. 

•
FORMAT=0 - raw hex data, intended only for diagnostic use at Sea-Bird 

•
FORMAT=1 (default) ttt.tttt,cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss 

Leading zeros are suppressed, except for one zero to the left of the decimal point. 

•
FORMAT=2 ttt.tttt,cc.ccccc, pppp.ppp, mm-dd-yyyy, hh:mm:ss 

Leading zeros are suppressed, except for one zero to the left of the decimal point. 

Example: Sample data output when pressure sensor is not installed, STORETIME=Y, and FORMAT=1: 23.7658,0.00019, 26 Jun 1997, 16:30:43 

(temperature,conductivity, date, time) 




The MicroCAT is supplied with a powerful Windows software package, SEASOFT-Win32, which includes:  

· SEATERM –terminal program for easy communication and  data retrieval. 

· SBE Data Processing - program for calculation and plotting of conductivity, temperature, 
pressure (optional), and derived variables such as salinity and sound velocity

22. INSTRUMENT: ISUS  (Nitrate) 
1.3m

Manufacturer: MBARI

Model Number: TBD
Datasheets: TBD
Description: The ISUS is a sensor used to measure concentrations of dissolved chemicals directly from their Ultraviolet Absorption Spectrum.  A variety of chemicals absorb light in the UV and each of these chemicals has a unique absorption spectrum.  It is possible to determine the concentration of these chemicals directly, with no chemical manipulation, by measuring the absorption spectrum of seawater in the UV and then deconvolving the spectra to yield the concentration of each component. 

The primary purpose for the ISUS instrument on the MOOS mooring is to detect and measures nitrate quantities.  It has a resolution of 0.05uM (nitrate) and is accurate to 1uM (nitrate).  

pCO2 as well
Power:  The ISUS instrument is ALWAYS ON, although it will spend most of it's time sleeping.  

The instrument uses the following power at an input voltage range of 8VDC to 24VDC:

	Operating
	8000 mWave

	Sleeping
	0.100 mWave

	Peak Current Draw (wake-up surge current)
	2 Amax


Interface: TBD
Commands: TBD
Data: TBD

23. INSTRUMENT: HS-2 (HydroScat) 
1.3m

Manufacturer: HOBI Labs 

Model Number: TBD w/shutter
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The HydroScat-2 is a self-contained instrument for measuring optical backscattering (bb) at two wavelengths in natural waters.  Its unique optical geometry and sophisticated electronics also provide simultaneous measurement of the fluorescence excited at a longer wavelength by a shorter wavelength source.  The HydroScat-2 includes a depth transducer, rechargeable batteries, a data logger with real-time clock, and an external switch for controlling logging.  The data logger supports a wide range of sampling rates, as well as burst-mode sampling for collection over extended periods. 

Each HydroScat has 3 optical data channels.  Each HydroScat will have the optional shutter installed.  

Power:  The HydroScat is ALWAYS ON charging the internal battery.  

A HydroScat can be powered from any of the following three sources (which ever has a higher voltage): 

1)  external 10V to 15V supply, 

2) internal battery, 

3) battery charger (12VDC to 24VDC). 

Peak capacity for a battery charged and discharged at room temperature is over 20 hours of continuous operation. 

The shutter uses TBDmA for 3-5seconds (allow for 8 seconds) when it is opening or closing.  
The HydroScat uses the following power at an input voltage range of 10VDC to 15VDC:

	Operating
	1000mWnom

	Sampling
	95mAave

	Standby
	1.0mA @ 0c
1.1mA @ 10c
1.2mA @ 20c
1.6mA @ 30c


Interface: HydroScats communicate through a standard RS-232 serial connection, but can also use RS-485, with 8 data bits, no parity, one stop bit, and no handshaking.  The default baud rate is 9600 8-N-1, but it can be set to other standard rates up to 57600.
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Commands: Refer to the user's manual for details on the following command summary:
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Data: The instrument should be configured to sample every 10 minutes and store the data internally.  The sampling usually takes 30 seconds.  Data samples should be retrieved from the instrument every hour, clearing the RAM after successful retrieval.  Additionally, the housekeeping data should be retrieved once a day.  

PRIMARY DATA 

The primary data reported in every sample are  

• date and time, 

• raw scattering for each channel, 

• the gain of each scattering channel, 

• pressure, and 

• internal instrument temperature. 

HOUSEKEEPING DATA 

HydroScats record certain housekeeping parameters that are not required for 

normal data processing, but can be valuable for troubleshooting and for evaluating 

the health of the sensor.  They are 

• battery and external supply voltages, 

• background radiance on the detectors (in arbitrary units), 

• reference measurements of the LED outputs, and 

• signal offsets. 

Normally the housekeeping data are logged at one-tenth the rate of the main data.  

That is, every ten samples are followed by one housekeeping sample. 

CALIBRATION DATA 

HydroScats data are transmitted in a partially processed hexadecimal form, 

which must be converted to calibrated units.  The coefficients required for this 

conversion are unique to each instrument, and may be revised from time to time 

when the instrument is recalibrated.  HydroSoft requires an appropriate calibration 

to be loaded before it can plot or store calibrated data from an instrument or raw 

data file. 
The base memory of the HydroScat-2 includes 256K of RAM, of which most is reserved for data logging.  The base memory can hold about 15,000 samples (we use the terms .sample and packet interchangeably to indicate a set of simultaneous measurements from all the channels).  The optional 1M RAM expands this to about 65,000 samples.  Both RAM options depend on power from the internal batteries or another source to retain logged data. 

There are two standard data formats available, "D" and "T".  The only difference is that the "T" format reports time in fractions of a second.  For MOOS, the "D" format is acceptable.  Another data packet is the "H" packet, which contains the housekeeping data.  See the user's manual for more information on the packet format.  

The "D" packet looks like:

*D346A023C055613CC160600000000000000000000555000000648870042<CR><LF>

and it's format is defined as:
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The "H" packet looks like:

*H346A023C060F4B510647FE04A6545C066EFF04F34007050EFE06C837AF06B5FE05857

89705C6FF04F35A8807C9FF000000000000000000000000000077210B069120<CR><LF> 

and it's defined as:
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See section 9.5 of the user's manual to convert the data packets into engineering units.  Should this be done on shore or on the buoy?  

HydroSoft is a HOBI Labs Windows-based software package for communicating and setting up the HydroScats as well as other instruments. 
24. INSTRUMENT: ADCP
1.3m

Manufacturer: RD Instruments 
Model Number: TBD
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\ADCP\
Description: The ADCP is used for gathering detailed data on seasonal and annual water current structure fluctuations for scientific research down to a possible depth between 500 and 650m.  It also provides a measurement of water pressure (optional), water temperature, tilt and magnetic heading of beam 3 at the instrument.    
Power:  The ADCP is on when the MOOS system is communicating with TBD

The ADCP is capable of using battery packs for it's primary power source or a system voltage.  It can use 4 packs of 28 D-cells in series in each pack, producing a supply voltage of 42VDC when new and 28VDC when drained. Each pack has a capacity of 400Whrs at 0c.  A diode OR gate allows both external power and battery packs to be connected at the same time.  

The ADCP uses the following power at an input voltage range of 20VDC to 50VDC:

	Processing
	2.2 Wave

	Standby
	6 mWave

	High Power Transmit (35V)
	1000Wave

	Long Range Low Power Transmit (35V)
	80Wave

	Broadband Low Power Transmit (35V)
	20Wave


Interface: The ADCP can communicate using either RS-232 or RS-422 at baud rates between 300 and 115,200 baud.  The default is 9600 8(?)-N-1 and no handshaking.  

The instrument connector pinout is:

	Pin
	Description

	1
	RS-232 IN/RS-422 OUT A

	2
	RS-232 OUT/RS-422 OUT B

	3
	POWER+

	4
	COMMUNICATIONS RETURN

	5
	RS-422 IN A

	6
	RS-422 IN B

	7
	POWER-
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Commands: Refer to either the user's manual or the Command and Output Data Format manual for details on the following commands.  
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Example command sets:

deploy?

Deployment Commands:

RE ----------------------- Recorder ErAsE

RN ----------------------- Set Deployment Name

WD = 111 100 000 --------- Data Out (Vel,Cor,Amp; PG,St,P0; P1,P2,P3)

WF = 0704 ---------------- Blank After Transmit (cm)

WN = 060 ----------------- Number of depth cells (1-128)

WP = 00180 --------------- Pings per Ensemble (0-16384)

WS = 0800 ---------------- Depth Cell Size (cm)

WV = 170 ----------------- Mode 1 Ambiguity Vel (cm/s radial)

TE = 01:00:00.00 --------- Time per Ensemble (hrs:min:sec.sec/100)

TF = 03/03/04,17:10:00 --- Time of First Ping (yr/mon/day,hour:min:sec)

TP = 00:01.00 ------------ Time per Ping (min:sec.sec/100)

TS = 03/03/04,17:01:13 --- Time Set (yr/mon/day,hour:min:sec)

EA = +00000 -------------- Heading Alignment (1/100 deg)

EB = +01530 -------------- Heading Bias (1/100 deg)

ED = 00018 --------------- Transducer Depth (0 - 65535 dm)

ES = 34 ------------------ Salinity (0-40 pp thousand)

EX = 11010 --------------- Coord Transform (Xform: Type,Tilts,3 Bm,Map)

EZ = 1111101 ------------- Sensor Source (C,D,H,P,R,S,T)

Press any key to continue

CF = 11111 --------------- Flow Ctrl (EnsCyc;PngCyc;Binry;Ser;Rec)

CK ----------------------- Keep Parameters as USER Defaults

CR # --------------------- Retrieve Parameters (0 = USER, 1 = FACTORY)

CS ----------------------- Start Deployment

>system?

System Control, Data Recovery and Testing Commands:

AC ----------------------- Output Active Fluxgate & Tilt Calibration data

AF ----------------------- Field calibrate to remove hard/soft iron error

AR ----------------------- Restore factory fluxgate calibration data

AX ----------------------- Examine compass performance

AZ ----------------------- Zero pressure reading

CB = 411 ----------------- Serial Port Control (Baud; Par; Stop)

CP # --------------------- Polled Mode (0 = NORMAL, 1 = POLLED)

CZ  ---------------------- Power Down Instrument

FC ----------------------- Clear Fault Log

FD ----------------------- Display Fault Log

OL ----------------------- Display Features List

PA ----------------------- Pre-Deployment Tests

PC1 ---------------------- Beam Continuity

PC2 ---------------------- Sensor Data

PS0 ---------------------- System Configuration

PS3 ---------------------- Transformation Matrices

RR ----------------------- Recorder Directory

Press any key to continue

RF ----------------------- Recorder Space used/free (bytes)

RY ----------------------- Upload Recorder Files to Host

>wb?

WB = 1 ------------------- Bandwidth Control (0=Wid,1=Nar)

>cq?

CQ = 255 ----------------- Xmt Power (0=Low, 255=High)

>cs

Data:  The ADCP should be configured to gather data hourly.  It should be configured to ping for 3 minutes at 1 ping per second.

Data can be output in either binary or ASCII format.  The unit does have internal data storage available up to 170MB.   Refer to either section D-4 of the user's manual or the Command and Output Data Format manual for details on the following binary data format:
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INSTRUMENT: OSMO
1.3m

Manufacturer: MBARI

Model Number: TBD
Datasheets: TBD
Description: The OSMO instrument provides TBD
Power:  The OSMO instrument is on when the MOOS system is communicating with TBD
The instrument uses the following power at an input voltage range of TBD VDC to TBD VDC:

	Standby/Receive
	TBD mWmin
	TBD mWave
	TBD mWmax

	Transmit
	TBD mWmin
	TBD mWave
	TBD mWmax

	Sleeping
	TBD mWmin
	TBD mWave
	TBD mWmax


Interface: TBD
Commands: TBD
Data: TBD
Snubber Instrument Cage

25. INSTRUMENT: Hydrorad (water)
11m

Manufacturer: HOBILabs

Model Number: TBD
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: HydroRad is a hyperspectral radiometer that can be configured with up to

four channels (spectrometers). It includes a powerful programmable controller with

extensive flash memory and the ability to collect and store data on an arbitrary

schedule.

Each HydroRad channel consists of its own miniature spectrometer. The

spectrometer disperses incoming light onto a 2048-pixel Charge-Coupled Device

(CCD) such that each pixel on the CCD corresponds to a specific optical wavelength.

When exposed to light, the pixels accumulate charge that is proportional to the total

energy at their respective wavelengths. Under the control of a microprocessor, the

pixels accumulate charge for a certain integration time. At the end of the integration

time, the charge from each pixel is read out and digitized, resulting in an array of

numbers that represents the spectrum of the incoming light.

By varying the integration time of each spectrometer over a range of 20 ms to

many seconds, HydroRad accommodates a very wide range of light levels. The user

can set specific integration times for each channel, or allow HydroRad to

automatically adjust the integration time according to the light levels it detects.
The flash memory in HydroRad is configured as a virtual hard disk, with a

standard capacity of 15 Megabytes and optional capacities up to 48 Megabytes. The

flash disk supports a file system like that found on desktop computers, which allows

the user to manage files using familiar commands like “erase”, “copy”, “dir” (for

directory) and “ren” (for rename).
Power:  The hydrorad is on when the MOOS system is communicating with TBD
The hydrorad uses the following power at an input voltage range of TBD VDC to TBD VDC:

	Standby/Receive
	TBD mWmin
	TBD mWave
	TBD mWmax

	Transmit
	TBD mWmin
	TBD mWave
	TBD mWmax

	Sleeping
	TBD mWmin
	TBD mWave
	TBD mWmax


Interface: TBD
Commands: HOBILabs created a custom script, collect.cmd, that is used to gather the data from the instrument.  
Data: Currently, the hydrorad is powered up hourly?.  There is a 30 second warm up period, followed by a 30 second sample period.  Then the unit is powered down.  It is on during the day, and off at night (need hours here).  It also samples once at midnight.  

The data returned is formatted as such:

26. INSTRUMENT: SBE-37-SM Microcat - CTD
11m

Manufacturer: Sea-Bird Electronics

Model Number: SBE-37-SM w/pressure
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The Microcat - CTD is a high-accuracy conductivity, temperature and pressure recorder with internal battery and non-volatile memory, which includes a standard RS-232 serial interface. 

Calibration coefficients stored in EEPROM allow the MicroCAT to transmit data in engineering units. The MicroCAT retains the temperature and conductivity sensors used in the SBE 16 SEACAT C-T Recorder, but has improved acquisition electronics that increase accuracy and resolution, and lower power consumption. The MicroCAT’s aged and pressure-protected thermistor has a long history of exceptional accuracy and stability (typical drift is less than 0.002 °C per year). Electrical isolation of the conductivity electronics eliminates any possibility of ground-loop noise. 

The MicroCAT’s internal-field conductivity cell is immune to proximity errors and unaffected by external fouling. A plastic cup with threaded cover at each end of the cell retains the expendable AF24173 Anti-Foulant Device. 

The MicroCAT’s optional pressure sensor, developed by Druck, Inc., has a superior new design that employs a micro-machined silicon diaphragm into which the strain elements are implanted using semiconductor fabrication techniques. Unlike metal diaphragms, silicon's crystal structure is perfectly elastic, so the sensor is essentially free of pressure hysteresis. Compensation of the temperature influence on pressure offset and scale is performed by the SBE MicroCAT’s CPU.  The pressure sensor is available in the following pressure ranges: 20, 100, 350, 1000, 2000, 3500, and 7000 meters.

The MicroCAT is available with an optional pump, which isn't used. The submersible pump could come on for 0.5 seconds each time the MicroCAT wakes up, providing the following advantages: 

•
Improved conductivity response – The pump flushes the previously sampled water from the conductivity cell and brings a new water sample quickly into the cell. 

•
Reduced fouling – Water does not freely flow through the conductivity cell between samples, minimizing fouling. The MicroCAT’s I/O bulkhead connector is used to power the pump during deployment. With the standard pump cable attached to the bulkhead connector, commands cannot be sent to the MicroCAT during deployment – all setup must be done before deployment. A Y-cable, for data I/O and pump power, is available for applications where communication during deployment is required. 

Power:  The Microcat - CTD is ALWAYS ON sampling.

Optional Battery: Nominal 7.2 Ampere-hour pack consisting of six 9-volt lithium batteries. Provides sufficient capacity for more than 175,000 samples (80,000 with optional pump).  When removed from MicroCAT and battery pack, and batteries packed separately, batteries can be shipped without hazardous material restrictions.   To avoid draining the internal batteries, use an external voltage greater than 10 VDC.

Acquisition Time: 3 seconds per sample 

The Microcat - CTD uses the following current at an input voltage range of 9VDC to 24VDC:

	Quiescent
	0.010 mAave

	Typical
	40 mAave

	Sampling
	100 mA-secave

	Sampling with pump
	148 mA-secave


Interface: Communication with the MicroCAT is over a 3-wire, RS-232C link.  The default baud rate is 9600 8-N-? with no handshaking, although it can be configured to run between 1200  and 38400baud.
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	Pin
	Signal

	1
	Common

	2
	RS-232 data receive

	3
	RS-232 data transmit

	4
	Power 9-24VDC (or 6VDC pump power)


Commands: Refer to the User's manual for details on the following commands.  Over 50 different commands can be sent to the MicroCAT to provide status display, data acquisition setup, data retrieval, and diagnostic tests.  User-selectable operating modes include: 

•
Autonomous sampling – At pre-programmed intervals, the MicroCAT wakes up, samples, stores the data in its FLASH memory, and powers off. If desired, real-time data can also be transmitted. 

•
Polled sampling – On command, the MicroCAT takes one sample and transmits the data. Polled sampling is useful for integrating the MicroCAT with satellite, radio, or wire telemetry equipment. 

•
Serial line sync – The MicroCAT wakes up, samples, transmits real-time data, and powers off in response to a pulse on the serial line. This provides an easy method for synchronizing MicroCAT sampling with other instruments such as Acoustic Doppler Current Profilers (ADCPs) or current meters, without drawing on their battery or memory resources. 

Example: Polled Sampling (user input in bold)

Wake up MicroCAT.  

(click Connect on Toolbar to wake up.)

Command MicroCAT to take a sample, and send converted data to computer (do not store data in

MicroCAT’s memory). 

S>TS

Send power-off command to MicroCAT. 

S>QS
Example: Autonomous Sampling (user input in bold).

Wake up MicroCAT. 

Set sample number to 0 to overwrite previous data in memory. 

Set up to sample every 10 seconds, 

store data in MicroCAT’s memory, store time and date with samples, 

and not transmit real-time data to computer. 

Set up to automatically start logging on 10 January 2000 at 12:00:00.

Send power-off command to MicroCAT after all parameters are entered – system will automatically wake up and power down for each sample.

(click Connect on Toolbar to wake up.)

S>SAMPLENUM=0

S>INTERVAL=10

S>STORETIME=Y

S>TXREALTIME=N

S>STARTMMDDYY=011000

S>STARTHHMMSS=120000

S>STARTLATER

S>QS

After logging begins, look at data from last sample to check results, and then power down:

(click Connect on Toolbar to wake up.)

S>SL

S>QS

When ready to upload all data to computer, wake up MicroCAT, stop sampling, upload data, and then power down:

(click Connect on Toolbar to wake up.)

S>STOP

(Click Upload on Toolbar – program leads you through screens to define data to be uploaded and where to store it)

S>QS
Data:  The MicroCAT should be configured for 10-minute sample periods with the sample taking approximately 3 seconds.  The 10-minute samples should be stored internally, and the data retrieved from the unit every hour.  

	Notes (for FORMAT=1 or 2):

t = temperature (°C, ITS-90)

c = conductivity (S/m) 

p = pressure (decibars); sent only if optional pressure sensor installed 

dd mmm yyyy = day, month (Jan, Fe, Mar, etc.), year;  sent only if STORETIME=Y 

mm-dd-yyyy = month, day, year;   
sent only if STORETIME=Y 

hh:mm:ss = hour, minute, second;  sent only if STORETIME=Y 

•
There is a comma but no space between temperature and conductivity. All other data is separated with a comma and space. 

•
When TXREALTIME=Y, real-time data transmitted to the computer is preceded by a # sign and a space. 

•
The MicroCAT s pressure sensor is an absolute sensor, so its raw output includes the effect of atmospheric pressure (14.7 psi). As shown on the Calibration Sheet, Sea-Bird s calibration (and resulting calibration coefficients) is in terms of psia. However, when outputting pressure in decibars, the MicroCAT outputs pressure relative to the ocean surface (i.e., at the surface the output pressure is 0 decibars).  The MicroCAT uses the following equation to convert psia to decibars: pressure (db) =  [pressure (psia) - 14.7] * 0.689476 
	Each scan ends with a carriage return <CR> and line feed <LF>. 

•
FORMAT=0 - raw hex data, intended only for diagnostic use at Sea-Bird 

•
FORMAT=1 (default) ttt.tttt,cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss 

Leading zeros are suppressed, except for one zero to the left of the decimal point. 

•
FORMAT=2 ttt.tttt,cc.ccccc, pppp.ppp, mm-dd-yyyy, hh:mm:ss 

Leading zeros are suppressed, except for one zero to the left of the decimal point. 

Example: Sample data output when pressure sensor is not installed, STORETIME=Y, and FORMAT=1: 23.7658,0.00019, 26 Jun 1997, 16:30:43 

(temperature,conductivity, date, time) 




The MicroCAT is supplied with a powerful Windows software package, SEASOFT-Win32, which includes:  

· SEATERM –terminal program for easy communication and  data retrieval. 

· SBE Data Processing - program for calculation and plotting of conductivity, temperature, 
pressure (optional), and derived variables such as salinity and sound velocity

27. INSTRUMENT: ESP
11m

Manufacturer: MBARI

Model Number: TBD
Datasheets: TBD
Description: The ESP provides TBD
Power:  The ESP is on when the MOOS system is communicating with TBD
The ESP uses the following power at an input voltage range of TBD VDC to TBD VDC:

	Standby/Receive
	TBD mWmin
	TBD mWave
	TBD mWmax

	Transmit
	TBD mWmin
	TBD mWave
	TBD mWmax

	Sleeping
	TBD mWmin
	TBD mWave
	TBD mWmax


Interface: TBD
Commands: TBD
Data: TBD
28. INSTRUMENT: Bathyphotometer - bioluminescence
11m

Manufacturer: TBD
Model Number: TBD
Datasheets: TBD
Description: The Bathyphotometer provides TBD
Power:  The Bathyphotometer is on when the MOOS system is communicating with TBD
The Bathyphotometer uses the following power at an input voltage range of TBD VDC to TBD VDC:

	Standby/Receive
	TBD mWmin
	TBD mWave
	TBD mWmax

	Transmit
	TBD mWmin
	TBD mWave
	TBD mWmax

	Sleeping
	TBD mWmin
	TBD mWave
	TBD mWmax


Interface: TBD
Commands: TBD
Data: TBD
29. INSTRUMENT: Phytoplankton photo-efficiency
11m

Manufacturer: Chelsea Technologies Group, Ltd. (possibly Z. Kolber)
Model Number: FASTtracka
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The FASTtracka Fluorimeter offers rapid, real-time, in situ measurements of photosynthetic characteristics of marine and freshwater phytoplankton. By exposing phytoplankton to a series of microsecond flashes of blue light at 200 kHz repetition rate, a saturation profile of PSII variable fluorescence is observed and recorded. Analysis of the observed fluorescence signal and knowledge of the excitation protocol allows calculations of the absorption cross section of PSII, the efficiency of photochemical conversion, and the rates of electron transport from PSII to PSI. The FRR Fluorimeter is designed to measure these parameters on dark adapted and ambient irradiated samples in situ.

Additionally, PAR is measured using an external irradiance sensor attached to the instrument.  Including the measured photosynthetic parameters in appropriate models relating fluorescence and photosynthesis allows calculation of photochemical/nonphotochemical quenching, photochemical conversion efficiency, and primary production. Other incidental parameters are recorded by the instrument for monitoring performance and calibration, and include internal temperature, battery status, and error codes.
An optional pressure sensor may also be attached to the unit.  

Power:  The instrument is on when the MOOS system is communicating with TBD
The instrument comes with a standard 15Ah battery pack.  The FASTtracka may be powered

externally through either the Interface or the Battery external bulkhead connectors, thus removing the limitation of the standard battery pack.  The battery lifetime and power consumption rates are heavily dependent on the flash rate and the excitation protocol intensities.
The battery can contains three tiers of 7 Gates X cells, each at 2V nominal and 5Ah. A vented charging connector is accessed through a charging plug in the bottom of the can. Power output is provided through a bulkhead connector and waterproof pigtail in the top of the can. An intelligent battery charging circuit is designed into the battery can to automate the charging cycle.
The instrument uses the following current at an input voltage range of 13.5VDC to 18VDC (battery connector) or 18VDC to 72VDC (interface connector):

	1Hz FSRR @ 14V
	850 mAave

	sleep mode @ 14V
	0.300 mAave


Interface: Standard serial communications are RS-422 at 9600baud 8-N-1, and operations involving the internal flashcard may be up to 57600baud 8-N-1.  
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Commands: TBD
Data: TBD
30. INSTRUMENT: HS-2 (Hydroscat) 
11m

Manufacturer: HOBI Labs 

Model Number: TBD w/shutter
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The HydroScat-2 is a self-contained instrument for measuring optical backscattering (bb) at two wavelengths in natural waters.  Its unique optical geometry and sophisticated electronics also provide simultaneous measurement of the fluorescence excited at a longer wavelength by a shorter wavelength source.  The HydroScat-2 includes a depth transducer, rechargeable batteries, a data logger with real-time clock, and an external switch for controlling logging.  The data logger supports a wide range of sampling rates, as well as burst-mode sampling for collection over extended periods. 

Each HydroScat has 3 optical data channels.  Each HydroScat will have the optional shutter installed.  

Power:  The HydroScat is ALWAYS ON charging the internal battery.  

A HydroScat can be powered from any of the following three sources (which ever has a higher voltage): 

1)  external 10V to 15V supply, 

2) internal battery, 

3) battery charger (12VDC to 24VDC). 

Peak capacity for a battery charged and discharged at room temperature is over 20 hours of continuous operation. 

The shutter uses TBDmA for 3-5seconds (allow for 8 seconds) when it is opening or closing.  
The HydroScat uses the following power at an input voltage range of 10VDC to 15VDC:

	Operating
	1000mWnom

	Sampling
	95mAave

	Standby
	1.0mA @ 0c
1.1mA @ 10c
1.2mA @ 20c
1.6mA @ 30c


Interface: HydroScats communicate through a standard RS-232 serial connection, but can also use RS-485, with 8 data bits, no parity, one stop bit, and no handshaking.  The default baud rate is 9600 8-N-1, but it can be set to other standard rates up to 57600.
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Commands: Refer to the user's manual for details on the following command summary:
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Data: The instrument should be configured to sample every 10 minutes and store the data internally.  The sampling usually takes 30 seconds.  Data samples should be retrieved from the instrument every hour, clearing the RAM after successful retrieval.  Additionally, the housekeeping data should be retrieved once a day.  

PRIMARY DATA 

The primary data reported in every sample are  

• date and time, 

• raw scattering for each channel, 

• the gain of each scattering channel, 

• pressure, and 

• internal instrument temperature. 

HOUSEKEEPING DATA 

HydroScats record certain housekeeping parameters that are not required for 

normal data processing, but can be valuable for troubleshooting and for evaluating 

the health of the sensor.  They are 

• battery and external supply voltages, 

• background radiance on the detectors (in arbitrary units), 

• reference measurements of the LED outputs, and 

• signal offsets. 

Normally the housekeeping data are logged at one-tenth the rate of the main data.  

That is, every ten samples are followed by one housekeeping sample. 

CALIBRATION DATA 

HydroScats data are transmitted in a partially processed hexadecimal form, 

which must be converted to calibrated units.  The coefficients required for this 

conversion are unique to each instrument, and may be revised from time to time 

when the instrument is recalibrated.  HydroSoft requires an appropriate calibration 

to be loaded before it can plot or store calibrated data from an instrument or raw 

data file. 
The base memory of the HydroScat-2 includes 256K of RAM, of which most is reserved for data logging.  The base memory can hold about 15,000 samples (we use the terms .sample and packet interchangeably to indicate a set of simultaneous measurements from all the channels).  The optional 1M RAM expands this to about 65,000 samples.  Both RAM options depend on power from the internal batteries or another source to retain logged data. 

There are two standard data formats available, "D" and "T".  The only difference is that the "T" format reports time in fractions of a second.  For MOOS, the "D" format is acceptable.  Another data packet is the "H" packet, which contains the housekeeping data.  See the user's manual for more information on the packet format.  

The "D" packet looks like:

*D346A023C055613CC160600000000000000000000555000000648870042<CR><LF>

and it's format is defined as:
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The "H" packet looks like:

*H346A023C060F4B510647FE04A6545C066EFF04F34007050EFE06C837AF06B5FE05857

89705C6FF04F35A8807C9FF000000000000000000000000000077210B069120<CR><LF> 

and it's defined as:
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See section 9.5 of the user's manual to convert the data packets into engineering units.  Should this be done on shore or on the buoy?  

HydroSoft is a HOBI Labs Windows-based software package for communicating and setting up the HydroScats as well as other instruments. 
Riser Cable

31. INSTRUMENT: SBE-37-IM Microcat - CTD
25m

Manufacturer: Sea-Bird Electronics

Model Number: SBE-37-IM w/pressure
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The Microcat - CTD is a high-accuracy conductivity, temperature and pressure recorder with internal battery and non-volatile memory. It uses an Inductive Modem (IM) to transmit data and receive commands over a plastic-jacketed steel mooring cable (or other insulated conductor), using differential-phase-shift-keyed (DPSK) telemetry. No electrical cables or connectors are required. The MicroCAT’s built-in inductive coupler (split toroid) and cable clamp provide easy and secure attachment to the mooring cable.   Communicating with one or more MicroCATs requires the use of the Sea-Bird Surface Inductive Modem (SIM) previously described. 

Calibration coefficients stored in EEPROM allow the MicroCAT to transmit data in engineering units. The MicroCAT retains the temperature and conductivity sensors used in the SBE 16 SEACAT C-T Recorder, but has improved acquisition electronics that increase accuracy and resolution, and lower power consumption. The MicroCAT’s aged and pressure-protected thermistor has a long history of exceptional accuracy and stability (typical drift is less than 0.002 °C per year). Electrical isolation of the conductivity electronics eliminates any possibility of ground-loop noise. 

The MicroCAT’s internal-field conductivity cell is immune to proximity errors and unaffected by external fouling. A plastic cup with threaded cover at each end of the cell retains the expendable AF24173 Anti-Foulant Device. 

The MicroCAT’s optional pressure sensor, developed by Druck, Inc., has a superior new design that employs a micro-machined silicon diaphragm into which the strain elements are implanted using semiconductor fabrication techniques. Unlike metal diaphragms, silicon's crystal structure is perfectly elastic, so the sensor is essentially free of pressure hysteresis. Compensation of the temperature influence on pressure offset and scale is performed by the SBE MicroCAT’s CPU.  The pressure sensor is available in the following pressure ranges: 20, 100, 350, 1000, 2000, 3500, and 7000 meters.

Power:  The Microcat - CTD is ALWAYS ON sampling, but running from the battery pack.

Battery: Nominal 7.2 Ampere-hour pack consisting of six 9-volt lithium batteries.  SeaBird recommends a budget of 5.0Ah.   Provides sufficient capacity for more than 175,000.  

Acquisition Time: 3 seconds per sample 

The Microcat - CTD uses the following current from the battery pack:

	Quiescent
	< 0.100 mAave

	Communicating (all inductive units) for ~0.5sec at fastest rate (see manual)
	5 mAave

	Sampling @ 3 sec./sample
	30 mA-secave


Interface: The MicroCAT communicates with the buoy through the surface inductive modem (SIM).  The MicroCAT's inductive clamp can mechanically accommodate mooring cables up to 16 mm (0.63 inches) in diameter. Clamps for specific diameters are available, or can be supplied on a custom basis. Suitable mooring cables use steel wire rope with a polypropylene or polyethylene-insulating jacket. The SIM operates without data errors using up to 7000 meters (23,000 feet) of 3 mm (0.12 inches) or larger cable.

The DPSK communications on the inductive link, between the SIM and the MicroCAT are always 1200baud.   

Commands: Refer to the User's manual for details on the following commands.  Commands sent to the SIM can be directed to the SIM, the MicroCAT communication microcontroller, or the MicroCAT acquisition microcontroller.  A command prefix (ID) is used to direct commands to a MicroCAT with the same ID. Global commands do not require a prefix and are recognized by all MicroCATs attached to the same inductive cable.

Over 50 different commands can be sent to the MicroCAT to provide status display, data acquisition setup, data retrieval, and diagnostic tests. User-selectable operating modes include: 

•
Polled sampling – On command, the MicroCAT takes one sample and transmits data. 

•
Autonomous sampling – At pre-programmed intervals, the MicroCAT wakes up, samples, stores data in its FLASH memory, and powers off.  

•
Combo sampling –Autonomous sampling is in progress, and the SIM can request the transmission of the last stored data. 

•
Averaging sampling – Autonomous sampling is in progress, and the SIM can request the transmission of the average of the individual data samples acquired since its last request. 
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Data:  The MicroCAT should be configured for 10-minute sample periods with the sample taking approximately 3 seconds.  The 10-minute samples should be stored internally, and the data retrieved from the unit every hour.  

	Notes (for FORMAT=1 or 2): 

i = MicroCAT ID 

s = MicroCAT serial number 

t = temperature (°C, ITS-90) 

c = conductivity 

p = pressure (decibars); sent only if 

optional pressure sensor installed 

hh:mm:ss = hour, minute, second 

dd mmm yyyy = day, month (Jan, Feb, Mar, etc.), year 

mm-dd-yyyy = month, day, year 

n = number of data samples contained in average 

sample = six-digit sample number, sent only if #iiTXSAMPLENUM=Y

•  Leading zeros are suppressed, except for one zero to the left of the decimal point. 

•  The MicroCAT.s pressure sensor is an absolute sensor, so its raw output includes the effect of atmospheric pressure (14.7 psi). As shown on the Calibration Sheet, 

Sea-Bird.s calibration (and resulting calibration coefficients) is in terms of psia. However, when outputting pressure in decibars, the MicroCAT outputs pressure 

relative to the ocean surface (i.e., at the surface the output pressure is 0 decibars). The MicroCAT uses the following equation to convert psia to decibars: 

pressure (db) =  

[pressure (psia) - 14.7] * 0.689476 
	Each scan ends with a carriage return <CR> and line feed <LF>. The exact format of the output varies, depending on the command sent, the user’s selection for the #iiFORMAT= command, and whether pressure and date and time are stored with the data.

•  #iiFORMAT=0: raw hexadecimal data, intended only for diagnostic use at Sea-Bird

•  #iiFORMAT=1 or 2: see below

Data Output after Sending Get Data (DATAii) Command

Date and time are sent only if #iiSTORETIME=Y. The six-digit sample number is the number of samples in FLASH memory at the time the command to take a sample (the GDATA command) was sent.

•  #iiFORMAT=1 (default): Conductivity = S/m ii, sssss, ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss, sample, n

•  #iiFORMAT=2: Conductivity = mS/cm ii, sssss, ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy, sample, n

Data Output after Sending Operating Commands

(#iiTS, #iiSL, #iiSLT, #iiTSSTX)

Date and time are always sent, regardless of the setting for #iiSTORETIME. The six-digit sample number is the number of samples in FLASH memory at the time the command to take a sample was sent.

•  #iiFORMAT=1 (default): Conductivity = S/m sssss, ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss, sample

•  #iiFORMAT=2: Conductivity = mS/cm sssss, ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy, sample

Data Output after Sending Data Upload Command

(#iiDDb,e; #iiDNx; Upload button on Toolbar; or Upload Data in Data menu)

Date and time are sent only if #iiSTORETIME=Y.

•  #iiFORMAT=1 (default): Conductivity = S/m ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss

•  #iiFORMAT=2: Conductivity = mS/cm ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy




The MicroCAT is supplied with a powerful Windows software package, SEASOFT-Win32, which includes:  

· SEATERM –terminal program for easy communication and  data retrieval. 

· SBE Data Processing - program for calculation and plotting of conductivity, temperature, 
pressure (optional), and derived variables such as salinity and sound velocity

32. INSTRUMENT: Hydrorad (water)
25m

On the riser cable, the Hydrorad communicates through the SeaBird Inductive modem.  So there are two parts to this line item:

a. inductive modem and 

b. instrument.  

32.a.  SBE-44 Universal Inductive Modem (UIM)

Manufacturer: Seabird Electronics

Model Number: SBE-44 
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The UIM provides a way for standard serial instruments on the riser cable to communicate with the buoy.

Power:  The UIM is powered by an internal battery pack consisting of six 9-volt (nominal 1.2 amp-hour) batteries.  

The UIM may also be powered by an external source, possibly the serial instrument, and power is drawn from whichever source is higher.  If external power is applied, the acceptable external voltage range is 10VDC to 20VDC:

	Quiescant
	< 0.100mAave

	Operating
	10 mAave


It is also possible to supply power to the serial instrument from the battery pack on the UIM or external power, by setting the following jumpers:

•
Power serial instrument from UIM battery pack or external voltage (draw power from whichever voltage source is higher) – jumper J2 pins 1 and 2 

•
Power serial instrument from external voltage only  (regardless of which voltage source is higher) – jumper J2 pins 2 and 3 
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Interface: The primary interface to the UIM is the inductive link between the Surface Inductive Modem (SIM) and the UIM.  The serial instrument interface is:
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	Pin
	Description

	1
	Common

	2
	RS-232C from serial instrument

	3
	RS-232C to serial instrument

	4
	Switched power out (optional)

	5
	Control signal (optional)

	6
	External power in (10-20VDC) (Optional)


Communication between the UIM and serial instrument is user-selectable at 300, 600, 1200, 2400, 4800, and 9600 baud. 8-N-1?
Commands: Refer to the user's manual for details on the following commands:
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During setup, each UIM is assigned a two-digit ID number, referred to as ii in the command set.   

The DATAii command gets the reply from a specific UIM and transmits it to the SIM and computer/controller. Use the global Get Data command (GDATA) when you want synchronized data from each UIM on the cable.
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Data:  There is no data to collect from the UIM.  All data is collected from the sensor only.  How to determine if UIM battery is failing or has failed?  

32.b.  Hydrorad (water)

Manufacturer: HOBILabs

Model Number: TBD
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: HydroRad is a hyperspectral radiometer that can be configured with up to

four channels (spectrometers). It includes a powerful programmable controller with

extensive flash memory and the ability to collect and store data on an arbitrary

schedule.

Each HydroRad channel consists of its own miniature spectrometer. The

spectrometer disperses incoming light onto a 2048-pixel Charge-Coupled Device

(CCD) such that each pixel on the CCD corresponds to a specific optical wavelength.

When exposed to light, the pixels accumulate charge that is proportional to the total

energy at their respective wavelengths. Under the control of a microprocessor, the

pixels accumulate charge for a certain integration time. At the end of the integration

time, the charge from each pixel is read out and digitized, resulting in an array of

numbers that represents the spectrum of the incoming light.

By varying the integration time of each spectrometer over a range of 20 ms to

many seconds, HydroRad accommodates a very wide range of light levels. The user

can set specific integration times for each channel, or allow HydroRad to

automatically adjust the integration time according to the light levels it detects.
The flash memory in HydroRad is configured as a virtual hard disk, with a

standard capacity of 15 Megabytes and optional capacities up to 48 Megabytes. The

flash disk supports a file system like that found on desktop computers, which allows

the user to manage files using familiar commands like “erase”, “copy”, “dir” (for

directory) and “ren” (for rename).
Power:  The hydrorad is on when the MOOS system is communicating with TBD
The hydrorad uses the following power at an input voltage range of TBD VDC to TBD VDC:

	Standby/Receive
	TBD mWmin
	TBD mWave
	TBD mWmax

	Transmit
	TBD mWmin
	TBD mWave
	TBD mWmax

	Sleeping
	TBD mWmin
	TBD mWave
	TBD mWmax


Interface: TBD
Commands: HOBILabs created a custom script, collect.cmd, that is used to gather the data from the instrument.  
Data: Currently, the hydrorad is powered up hourly?.  There is a 30 second warm up period, followed by a 30 second sample period.  Then the unit is powered down.  It is on during the day, and off at night (need hours here).  It also samples once at midnight.  

The data returned is formatted as such:

33. INSTRUMENT: SBE-37-IM Microcat - CTD
40m

Manufacturer: Sea-Bird Electronics

Model Number: SBE-37-IM w/pressure
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The Microcat - CTD is a high-accuracy conductivity, temperature and pressure recorder with internal battery and non-volatile memory. It uses an Inductive Modem (IM) to transmit data and receive commands over a plastic-jacketed steel mooring cable (or other insulated conductor), using differential-phase-shift-keyed (DPSK) telemetry. No electrical cables or connectors are required. The MicroCAT’s built-in inductive coupler (split toroid) and cable clamp provide easy and secure attachment to the mooring cable.   Communicating with one or more MicroCATs requires the use of the Sea-Bird Surface Inductive Modem (SIM) previously described. 

Calibration coefficients stored in EEPROM allow the MicroCAT to transmit data in engineering units. The MicroCAT retains the temperature and conductivity sensors used in the SBE 16 SEACAT C-T Recorder, but has improved acquisition electronics that increase accuracy and resolution, and lower power consumption. The MicroCAT’s aged and pressure-protected thermistor has a long history of exceptional accuracy and stability (typical drift is less than 0.002 °C per year). Electrical isolation of the conductivity electronics eliminates any possibility of ground-loop noise. 

The MicroCAT’s internal-field conductivity cell is immune to proximity errors and unaffected by external fouling. A plastic cup with threaded cover at each end of the cell retains the expendable AF24173 Anti-Foulant Device. 

The MicroCAT’s optional pressure sensor, developed by Druck, Inc., has a superior new design that employs a micro-machined silicon diaphragm into which the strain elements are implanted using semiconductor fabrication techniques. Unlike metal diaphragms, silicon's crystal structure is perfectly elastic, so the sensor is essentially free of pressure hysteresis. Compensation of the temperature influence on pressure offset and scale is performed by the SBE MicroCAT’s CPU.  The pressure sensor is available in the following pressure ranges: 20, 100, 350, 1000, 2000, 3500, and 7000 meters.

Power:  The Microcat - CTD is ALWAYS ON sampling, but running from the battery pack.

Battery: Nominal 7.2 Ampere-hour pack consisting of six 9-volt lithium batteries.  SeaBird recommends a budget of 5.0Ah.   Provides sufficient capacity for more than 175,000.  

Acquisition Time: 3 seconds per sample 

The Microcat - CTD uses the following current from the battery pack:

	Quiescent
	< 0.100 mAave

	Communicating (all inductive units) for ~0.5sec at fastest rate (see manual)
	5 mAave

	Sampling @ 3 sec./sample
	30 mA-secave


Interface: The MicroCAT communicates with the buoy through the surface inductive modem (SIM).  The MicroCAT's inductive clamp can mechanically accommodate mooring cables up to 16 mm (0.63 inches) in diameter. Clamps for specific diameters are available, or can be supplied on a custom basis. Suitable mooring cables use steel wire rope with a polypropylene or polyethylene-insulating jacket. The SIM operates without data errors using up to 7000 meters (23,000 feet) of 3 mm (0.12 inches) or larger cable.

The DPSK communications on the inductive link, between the SIM and the MicroCAT are always 1200baud.   

Commands: Refer to the User's manual for details on the following commands.  Commands sent to the SIM can be directed to the SIM, the MicroCAT communication microcontroller, or the MicroCAT acquisition microcontroller.  A command prefix (ID) is used to direct commands to a MicroCAT with the same ID. Global commands do not require a prefix and are recognized by all MicroCATs attached to the same inductive cable.

Over 50 different commands can be sent to the MicroCAT to provide status display, data acquisition setup, data retrieval, and diagnostic tests. User-selectable operating modes include: 

•
Polled sampling – On command, the MicroCAT takes one sample and transmits data. 

•
Autonomous sampling – At pre-programmed intervals, the MicroCAT wakes up, samples, stores data in its FLASH memory, and powers off.  

•
Combo sampling –Autonomous sampling is in progress, and the SIM can request the transmission of the last stored data. 

•
Averaging sampling – Autonomous sampling is in progress, and the SIM can request the transmission of the average of the individual data samples acquired since its last request. 
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Data:  The MicroCAT should be configured for 10-minute sample periods with the sample taking approximately 3 seconds.  The 10-minute samples should be stored internally, and the data retrieved from the unit every hour.  

	Notes (for FORMAT=1 or 2): 

i = MicroCAT ID 

s = MicroCAT serial number 

t = temperature (°C, ITS-90) 

c = conductivity 

p = pressure (decibars); sent only if 

optional pressure sensor installed 

hh:mm:ss = hour, minute, second 

dd mmm yyyy = day, month (Jan, Feb, Mar, etc.), year 

mm-dd-yyyy = month, day, year 

n = number of data samples contained in average 

sample = six-digit sample number, sent only if #iiTXSAMPLENUM=Y

•  Leading zeros are suppressed, except for one zero to the left of the decimal point. 

•  The MicroCAT.s pressure sensor is an absolute sensor, so its raw output includes the effect of atmospheric pressure (14.7 psi). As shown on the Calibration Sheet, 

Sea-Bird.s calibration (and resulting calibration coefficients) is in terms of psia. However, when outputting pressure in decibars, the MicroCAT outputs pressure 

relative to the ocean surface (i.e., at the surface the output pressure is 0 decibars). The MicroCAT uses the following equation to convert psia to decibars: 

pressure (db) =  

[pressure (psia) - 14.7] * 0.689476 
	Each scan ends with a carriage return <CR> and line feed <LF>. The exact format of the output varies, depending on the command sent, the user’s selection for the #iiFORMAT= command, and whether pressure and date and time are stored with the data.

•  #iiFORMAT=0: raw hexadecimal data, intended only for diagnostic use at Sea-Bird

•  #iiFORMAT=1 or 2: see below

Data Output after Sending Get Data (DATAii) Command

Date and time are sent only if #iiSTORETIME=Y. The six-digit sample number is the number of samples in FLASH memory at the time the command to take a sample (the GDATA command) was sent.

•  #iiFORMAT=1 (default): Conductivity = S/m ii, sssss, ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss, sample, n

•  #iiFORMAT=2: Conductivity = mS/cm ii, sssss, ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy, sample, n

Data Output after Sending Operating Commands

(#iiTS, #iiSL, #iiSLT, #iiTSSTX)

Date and time are always sent, regardless of the setting for #iiSTORETIME. The six-digit sample number is the number of samples in FLASH memory at the time the command to take a sample was sent.

•  #iiFORMAT=1 (default): Conductivity = S/m sssss, ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss, sample

•  #iiFORMAT=2: Conductivity = mS/cm sssss, ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy, sample

Data Output after Sending Data Upload Command

(#iiDDb,e; #iiDNx; Upload button on Toolbar; or Upload Data in Data menu)

Date and time are sent only if #iiSTORETIME=Y.

•  #iiFORMAT=1 (default): Conductivity = S/m ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss

•  #iiFORMAT=2: Conductivity = mS/cm ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy




The MicroCAT is supplied with a powerful Windows software package, SEASOFT-Win32, which includes:  

· SEATERM –terminal program for easy communication and  data retrieval. 

· SBE Data Processing - program for calculation and plotting of conductivity, temperature, 
pressure (optional), and derived variables such as salinity and sound velocity

34. INSTRUMENT: HS-2 (HydroScat) or Ecopuck
50m

On the riser cable, the HydroScat communicates through the SeaBird Inductive modem.  So there are two parts to this line item:

c. inductive modem and 

d. instrument.  

32.a.  SBE-44 Universal Inductive Modem (UIM)

Manufacturer: Seabird Electronics

Model Number: SBE-44 
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The UIM provides a way for standard serial instruments on the riser cable to communicate with the buoy.

Power:  The UIM is powered by an internal battery pack consisting of six 9-volt (nominal 1.2 amp-hour) batteries.  

The UIM may also be powered by an external source, possibly the serial instrument, and power is drawn from whichever source is higher.  If external power is applied, the acceptable external voltage range is 10VDC to 20VDC:

	Quiescant
	< 0.100mAave

	Operating
	10 mAave


It is also possible to supply power to the serial instrument from the battery pack on the UIM or external power, by setting the following jumpers:

•
Power serial instrument from UIM battery pack or external voltage (draw power from whichever voltage source is higher) – jumper J2 pins 1 and 2 

•
Power serial instrument from external voltage only  (regardless of which voltage source is higher) – jumper J2 pins 2 and 3 
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Interface: The primary interface to the UIM is the inductive link between the Surface Inductive Modem (SIM) and the UIM.  The serial instrument interface is:
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	Pin
	Description

	1
	Common

	2
	RS-232C from serial instrument

	3
	RS-232C to serial instrument

	4
	Switched power out (optional)

	5
	Control signal (optional)

	6
	External power in (10-20VDC) (Optional)


Communication between the UIM and serial instrument is user-selectable at 300, 600, 1200, 2400, 4800, and 9600 baud. 8-N-1?
Commands: Refer to the user's manual for details on the following commands:
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During setup, each UIM is assigned a two-digit ID number, referred to as ii in the command set.   

The DATAii command gets the reply from a specific UIM and transmits it to the SIM and computer/controller. Use the global Get Data command (GDATA) when you want synchronized data from each UIM on the cable.
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Data:  There is no data to collect from the UIM.  All data is collected from the sensor only.  How to determine if UIM battery is failing or has failed?  

32.b.  HydroScat 

Manufacturer: HOBI Labs 

Model Number: TBD w/shutter
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The HydroScat-2 is a self-contained instrument for measuring optical backscattering (bb) at two wavelengths in natural waters.  Its unique optical geometry and sophisticated electronics also provide simultaneous measurement of the fluorescence excited at a longer wavelength by a shorter wavelength source.  The HydroScat-2 includes a depth transducer, rechargeable batteries, a data logger with real-time clock, and an external switch for controlling logging.  The data logger supports a wide range of sampling rates, as well as burst-mode sampling for collection over extended periods. 

Each HydroScat has 3 optical data channels.  Each HydroScat will have the optional shutter installed.  

Power:  On the riser cable, the HydroScat runs off of the internal battery only.  

Peak capacity for a battery charged and discharged at room temperature is over 20 hours of continuous operation. 

How to provide power for the HydroScat.  It uses too much power for battery operation.  Second battery pack?  

The shutter uses TBDmA for 3-5seconds (allow for 8 seconds) when it is opening or closing.  
The HydroScat uses the following power at an input voltage range of 10VDC to 15VDC:

	Operating
	1000mWnom

	Sampling
	95mAave

	Standby
	1.0mA @ 0c
1.1mA @ 10c
1.2mA @ 20c
1.6mA @ 30c


Interface: HydroScats communicate through a standard RS-232 serial connection, but can also use RS-485, with 8 data bits, no parity, one stop bit, and no handshaking.  The default baud rate is 9600 8-N-1, but it can be set to other standard rates up to 57600.
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Commands: Refer to the user's manual for details on the following command summary:
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Data: The instrument should be configured to sample every 10 minutes and store the data internally.  The sampling usually takes 30 seconds.  Data samples should be retrieved from the instrument every hour, clearing the RAM after successful retrieval.  Additionally, the housekeeping data should be retrieved once a day.  

PRIMARY DATA 

The primary data reported in every sample are  

• date and time, 

• raw scattering for each channel, 

• the gain of each scattering channel, 

• pressure, and 

• internal instrument temperature. 

HOUSEKEEPING DATA 

HydroScats record certain housekeeping parameters that are not required for 

normal data processing, but can be valuable for troubleshooting and for evaluating 

the health of the sensor.  They are 

• battery and external supply voltages, 

• background radiance on the detectors (in arbitrary units), 

• reference measurements of the LED outputs, and 

• signal offsets. 

Normally the housekeeping data are logged at one-tenth the rate of the main data.  

That is, every ten samples are followed by one housekeeping sample. 

CALIBRATION DATA 

HydroScats data are transmitted in a partially processed hexadecimal form, 

which must be converted to calibrated units.  The coefficients required for this 

conversion are unique to each instrument, and may be revised from time to time 

when the instrument is recalibrated.  HydroSoft requires an appropriate calibration 

to be loaded before it can plot or store calibrated data from an instrument or raw 

data file. 
The base memory of the HydroScat-2 includes 256K of RAM, of which most is reserved for data logging.  The base memory can hold about 15,000 samples (we use the terms .sample and packet interchangeably to indicate a set of simultaneous measurements from all the channels).  The optional 1M RAM expands this to about 65,000 samples.  Both RAM options depend on power from the internal batteries or another source to retain logged data. 

There are two standard data formats available, "D" and "T".  The only difference is that the "T" format reports time in fractions of a second.  For MOOS, the "D" format is acceptable.  Another data packet is the "H" packet, which contains the housekeeping data.  See the user's manual for more information on the packet format.  

The "D" packet looks like:

*D346A023C055613CC160600000000000000000000555000000648870042<CR><LF>

and it's format is defined as:
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The "H" packet looks like:

*H346A023C060F4B510647FE04A6545C066EFF04F34007050EFE06C837AF06B5FE05857

89705C6FF04F35A8807C9FF000000000000000000000000000077210B069120<CR><LF> 

and it's defined as:
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See section 9.5 of the user's manual to convert the data packets into engineering units.  Should this be done on shore or on the buoy?  

HydroSoft is a HOBI Labs Windows-based software package for communicating and setting up the HydroScats as well as other instruments. 
35. INSTRUMENT: SBE-37-IM Microcat - CTD
60m

Manufacturer: Sea-Bird Electronics

Model Number: SBE-37-IM w/pressure
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The Microcat - CTD is a high-accuracy conductivity, temperature and pressure recorder with internal battery and non-volatile memory. It uses an Inductive Modem (IM) to transmit data and receive commands over a plastic-jacketed steel mooring cable (or other insulated conductor), using differential-phase-shift-keyed (DPSK) telemetry. No electrical cables or connectors are required. The MicroCAT’s built-in inductive coupler (split toroid) and cable clamp provide easy and secure attachment to the mooring cable.   Communicating with one or more MicroCATs requires the use of the Sea-Bird Surface Inductive Modem (SIM) previously described. 

Calibration coefficients stored in EEPROM allow the MicroCAT to transmit data in engineering units. The MicroCAT retains the temperature and conductivity sensors used in the SBE 16 SEACAT C-T Recorder, but has improved acquisition electronics that increase accuracy and resolution, and lower power consumption. The MicroCAT’s aged and pressure-protected thermistor has a long history of exceptional accuracy and stability (typical drift is less than 0.002 °C per year). Electrical isolation of the conductivity electronics eliminates any possibility of ground-loop noise. 

The MicroCAT’s internal-field conductivity cell is immune to proximity errors and unaffected by external fouling. A plastic cup with threaded cover at each end of the cell retains the expendable AF24173 Anti-Foulant Device. 

The MicroCAT’s optional pressure sensor, developed by Druck, Inc., has a superior new design that employs a micro-machined silicon diaphragm into which the strain elements are implanted using semiconductor fabrication techniques. Unlike metal diaphragms, silicon's crystal structure is perfectly elastic, so the sensor is essentially free of pressure hysteresis. Compensation of the temperature influence on pressure offset and scale is performed by the SBE MicroCAT’s CPU.  The pressure sensor is available in the following pressure ranges: 20, 100, 350, 1000, 2000, 3500, and 7000 meters.

Power:  The Microcat - CTD is ALWAYS ON sampling, but running from the battery pack.

Battery: Nominal 7.2 Ampere-hour pack consisting of six 9-volt lithium batteries.  SeaBird recommends a budget of 5.0Ah.   Provides sufficient capacity for more than 175,000.  

Acquisition Time: 3 seconds per sample 

The Microcat - CTD uses the following current from the battery pack:

	Quiescent
	< 0.100 mAave

	Communicating (all inductive units) for ~0.5sec at fastest rate (see manual)
	5 mAave

	Sampling @ 3 sec./sample
	30 mA-secave


Interface: The MicroCAT communicates with the buoy through the surface inductive modem (SIM).  The MicroCAT's inductive clamp can mechanically accommodate mooring cables up to 16 mm (0.63 inches) in diameter. Clamps for specific diameters are available, or can be supplied on a custom basis. Suitable mooring cables use steel wire rope with a polypropylene or polyethylene-insulating jacket. The SIM operates without data errors using up to 7000 meters (23,000 feet) of 3 mm (0.12 inches) or larger cable.

The DPSK communications on the inductive link, between the SIM and the MicroCAT are always 1200baud.   

Commands: Refer to the User's manual for details on the following commands.  Commands sent to the SIM can be directed to the SIM, the MicroCAT communication microcontroller, or the MicroCAT acquisition microcontroller.  A command prefix (ID) is used to direct commands to a MicroCAT with the same ID. Global commands do not require a prefix and are recognized by all MicroCATs attached to the same inductive cable.

Over 50 different commands can be sent to the MicroCAT to provide status display, data acquisition setup, data retrieval, and diagnostic tests. User-selectable operating modes include: 

•
Polled sampling – On command, the MicroCAT takes one sample and transmits data. 

•
Autonomous sampling – At pre-programmed intervals, the MicroCAT wakes up, samples, stores data in its FLASH memory, and powers off.  

•
Combo sampling –Autonomous sampling is in progress, and the SIM can request the transmission of the last stored data. 

•
Averaging sampling – Autonomous sampling is in progress, and the SIM can request the transmission of the average of the individual data samples acquired since its last request. 
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Data:  The MicroCAT should be configured for 10-minute sample periods with the sample taking approximately 3 seconds.  The 10-minute samples should be stored internally, and the data retrieved from the unit every hour.  

	Notes (for FORMAT=1 or 2): 

i = MicroCAT ID 

s = MicroCAT serial number 

t = temperature (°C, ITS-90) 

c = conductivity 

p = pressure (decibars); sent only if 

optional pressure sensor installed 

hh:mm:ss = hour, minute, second 

dd mmm yyyy = day, month (Jan, Feb, Mar, etc.), year 

mm-dd-yyyy = month, day, year 

n = number of data samples contained in average 

sample = six-digit sample number, sent only if #iiTXSAMPLENUM=Y

•  Leading zeros are suppressed, except for one zero to the left of the decimal point. 

•  The MicroCAT.s pressure sensor is an absolute sensor, so its raw output includes the effect of atmospheric pressure (14.7 psi). As shown on the Calibration Sheet, 

Sea-Bird.s calibration (and resulting calibration coefficients) is in terms of psia. However, when outputting pressure in decibars, the MicroCAT outputs pressure 

relative to the ocean surface (i.e., at the surface the output pressure is 0 decibars). The MicroCAT uses the following equation to convert psia to decibars: 

pressure (db) =  

[pressure (psia) - 14.7] * 0.689476 
	Each scan ends with a carriage return <CR> and line feed <LF>. The exact format of the output varies, depending on the command sent, the user’s selection for the #iiFORMAT= command, and whether pressure and date and time are stored with the data.

•  #iiFORMAT=0: raw hexadecimal data, intended only for diagnostic use at Sea-Bird

•  #iiFORMAT=1 or 2: see below

Data Output after Sending Get Data (DATAii) Command

Date and time are sent only if #iiSTORETIME=Y. The six-digit sample number is the number of samples in FLASH memory at the time the command to take a sample (the GDATA command) was sent.

•  #iiFORMAT=1 (default): Conductivity = S/m ii, sssss, ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss, sample, n

•  #iiFORMAT=2: Conductivity = mS/cm ii, sssss, ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy, sample, n

Data Output after Sending Operating Commands

(#iiTS, #iiSL, #iiSLT, #iiTSSTX)

Date and time are always sent, regardless of the setting for #iiSTORETIME. The six-digit sample number is the number of samples in FLASH memory at the time the command to take a sample was sent.

•  #iiFORMAT=1 (default): Conductivity = S/m sssss, ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss, sample

•  #iiFORMAT=2: Conductivity = mS/cm sssss, ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy, sample

Data Output after Sending Data Upload Command

(#iiDDb,e; #iiDNx; Upload button on Toolbar; or Upload Data in Data menu)

Date and time are sent only if #iiSTORETIME=Y.

•  #iiFORMAT=1 (default): Conductivity = S/m ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss

•  #iiFORMAT=2: Conductivity = mS/cm ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy




The MicroCAT is supplied with a powerful Windows software package, SEASOFT-Win32, which includes:  

· SEATERM –terminal program for easy communication and  data retrieval. 

· SBE Data Processing - program for calculation and plotting of conductivity, temperature, 
pressure (optional), and derived variables such as salinity and sound velocity

36. INSTRUMENT: SBE-37-IM Microcat - CTD
80m

Manufacturer: Sea-Bird Electronics

Model Number: SBE-37-IM w/pressure
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The Microcat - CTD is a high-accuracy conductivity, temperature and pressure recorder with internal battery and non-volatile memory. It uses an Inductive Modem (IM) to transmit data and receive commands over a plastic-jacketed steel mooring cable (or other insulated conductor), using differential-phase-shift-keyed (DPSK) telemetry. No electrical cables or connectors are required. The MicroCAT’s built-in inductive coupler (split toroid) and cable clamp provide easy and secure attachment to the mooring cable.   Communicating with one or more MicroCATs requires the use of the Sea-Bird Surface Inductive Modem (SIM) previously described. 

Calibration coefficients stored in EEPROM allow the MicroCAT to transmit data in engineering units. The MicroCAT retains the temperature and conductivity sensors used in the SBE 16 SEACAT C-T Recorder, but has improved acquisition electronics that increase accuracy and resolution, and lower power consumption. The MicroCAT’s aged and pressure-protected thermistor has a long history of exceptional accuracy and stability (typical drift is less than 0.002 °C per year). Electrical isolation of the conductivity electronics eliminates any possibility of ground-loop noise. 

The MicroCAT’s internal-field conductivity cell is immune to proximity errors and unaffected by external fouling. A plastic cup with threaded cover at each end of the cell retains the expendable AF24173 Anti-Foulant Device. 

The MicroCAT’s optional pressure sensor, developed by Druck, Inc., has a superior new design that employs a micro-machined silicon diaphragm into which the strain elements are implanted using semiconductor fabrication techniques. Unlike metal diaphragms, silicon's crystal structure is perfectly elastic, so the sensor is essentially free of pressure hysteresis. Compensation of the temperature influence on pressure offset and scale is performed by the SBE MicroCAT’s CPU.  The pressure sensor is available in the following pressure ranges: 20, 100, 350, 1000, 2000, 3500, and 7000 meters.

Power:  The Microcat - CTD is ALWAYS ON sampling, but running from the battery pack.

Battery: Nominal 7.2 Ampere-hour pack consisting of six 9-volt lithium batteries.  SeaBird recommends a budget of 5.0Ah.   Provides sufficient capacity for more than 175,000.  

Acquisition Time: 3 seconds per sample 

The Microcat - CTD uses the following current from the battery pack:

	Quiescent
	< 0.100 mAave

	Communicating (all inductive units) for ~0.5sec at fastest rate (see manual)
	5 mAave

	Sampling @ 3 sec./sample
	30 mA-secave


Interface: The MicroCAT communicates with the buoy through the surface inductive modem (SIM).  The MicroCAT's inductive clamp can mechanically accommodate mooring cables up to 16 mm (0.63 inches) in diameter. Clamps for specific diameters are available, or can be supplied on a custom basis. Suitable mooring cables use steel wire rope with a polypropylene or polyethylene-insulating jacket. The SIM operates without data errors using up to 7000 meters (23,000 feet) of 3 mm (0.12 inches) or larger cable.

The DPSK communications on the inductive link, between the SIM and the MicroCAT are always 1200baud.   

Commands: Refer to the User's manual for details on the following commands.  Commands sent to the SIM can be directed to the SIM, the MicroCAT communication microcontroller, or the MicroCAT acquisition microcontroller.  A command prefix (ID) is used to direct commands to a MicroCAT with the same ID. Global commands do not require a prefix and are recognized by all MicroCATs attached to the same inductive cable.

Over 50 different commands can be sent to the MicroCAT to provide status display, data acquisition setup, data retrieval, and diagnostic tests. User-selectable operating modes include: 

•
Polled sampling – On command, the MicroCAT takes one sample and transmits data. 

•
Autonomous sampling – At pre-programmed intervals, the MicroCAT wakes up, samples, stores data in its FLASH memory, and powers off.  

•
Combo sampling –Autonomous sampling is in progress, and the SIM can request the transmission of the last stored data. 

•
Averaging sampling – Autonomous sampling is in progress, and the SIM can request the transmission of the average of the individual data samples acquired since its last request. 

[image: image69.png]FUNCTION | CATEGORY | COMMAND DESCRIPTION

PWRON [Sen wakewp e o all NTcroCATS
Send power ofFcommand 1o al
MicroCATS MicroCATs enter
PWROFF  fquiescent (secp) state. Main pover
tune o, but data loing and memry|
retention unaffeted.
Display STM firm
and st
T a1 b STV s
BAUD=x [computcr/comroller (1200, 2400, 4800,
Jr 9600). Default 9601
<= timcout (mil sceon) ha applis ]
SIM Commands - DATA only. I no reply receivesd
DATANNMAX=x |within x ((-65535), contrl returnsd to
Jcomputer and ohe commands can be
et Default 1000 millseconds.
&= timeout (seconds) that applis o al
Jother commands. 1o reply roceived
RELAYMAX=x  [within'x (0-3276),contrel retumed to
lcomputer and o her commands can be
et Default 20 seconds.

DS

Eohs chracie el Trom st
ECHOON |(default).
Ecroor [P o deer el
fom computr,
S e ok o o3 o
MMDDYY-mmddyy [sll iroC AT, Follow with
MMNISS= o il ot 2t dte
et reaime dock doy. . seir o
DDMMYY=ddrumyy [sl MiroC AT, Follow with
AIMMSS ot il o st dte
et alitime cock how. minu, scond]
ol MicroCATs
Command sl NiCAT
Global commnicaion micsconirollrs o et
GDATA  [iar mext sverging cvle MicrsCAT
commmicuion miroconollersbold
ovcrased i na bufrunl meeiing
D AT ommani
Command all MhcrsCATS ot
imarzoily ommand al
RESUMELOGGING |yjicroCATS to stat Iogging.
Get meraged dos chsmed v
Getdata DATA (GDATA command fom MicroCAT
i i
et MeroCATTD 0.1
et MieoCATID o 0597
MicroCAT ID.cnly 1 MicroCAT can b Command st b st e
omlin oall MicroC AT [ecaus compter esponds by
il o sme D) |reesin vercation
DS et e .

HHMMISS=!

MicroCAT
Communicati

STAYON

Firmware
versi





[image: image70.png]FUNCTION

CATEGORY

COMMAND

DESCRIPTION

MicroCAT
D)

Status

Display satus

Setup

ime clck morth,day. year
HEMMSS<.

Set ea
Must follow with

[Set eal-time clock day, month vear
Must follow with #GHEMVIS

et realtim clock hour, minute,
seconi.

50 ourputraw s s, Tended Tor
diagnostic se o Sea-Bird

<=1 ouput convered data, date

44 mmm vy, conductivity=S/m,
emperature precedes conduetviy
<=2 utput converted data, date -
[dd-yyy, conductvity=mem.
Jconductivity precedes tmperature

HHTXSAMPLENUM

A=Y Ouspursx-character sample
umber with data from DATAG, 4TS,
[#SLT, ATSSTX, £iSL, #iSACG.
Jand #SAC.

Do not utput sample mamber

HIREFPRESS=x

[ reference pressur (gauge) n
decibars (used fo conduetiviy
lcompuation for MicrCAT without
Jressure senor)

Enter quicscent (leep) ate, Vi
[power turned of. but data ogging and
memory retertion unaffected

HHINTERVA

o= mterval (secons) etween Samples
(10~ 32767). When commanded to start
Jampling with SSTARTNOW or
[SSTARTLATER, MicroCAT takes
[Sampe, stores dat in FLASH memary,
and povers down at x sccond intervals

<= sample mumber for frt sample wherl
lozzing begins. Aferall previous dota
s becn uploaded,set 1 0 before
starting o log to make enire memory
Javailble for recording. 1ot rest 00,
[duta st after last sample.

HISTORETIME=x

[<=Y: store datc and time with
hsample.
|S=N: do not store date and e,

ISTARTNOW

[Star ogging now, as defined by
[SINTERVAL.

HISTARTMMDDYY

Delaycd logzing sar
Imenth, day,vear. Must follow with

=mmddyy |£STARTHHMMSS=.
ASTARTODMNYY (SRS B
=ddmmyy |6iSTARTHHMMSS=.
[P TARTHIMIVSS=| Delayed lozeins sar:
hhmmss o, minute, sccond.

HiSTARTLATER

[Sar Iogeing at delayed Iogeing tart
e, 15 defned by #HINTERVAL.

HISTOP

Siop Togging or siop wiltg 1o fart
losing.Press Connect on Toolbar to
izt S5 prom before enterin this
Jcommand. Must send #iSTOP hefore
[uplosding dats.





[image: image71.png]FUNCTION | CATEGORY | COMMAND DESCRIFTION
[Siar Toggine: ke s samle aficr
HIGA [delsy oF #INTERVAL?)
HSACG [Ouput aversged comered daia

Continued

ocontraller
Commands
ficroCAT
D)

Continued

Log

Start new sversse,

[Outputaversged raw it
Start new wversge

[Output aversged camverad dai
| Continue averaging.

[Outputaversged rav it
|Continue averaging.

Operating

[Take sample and ourput comveried daa
Dats ot stored in FLASH memmor

[Take sample and outputraw data. Data
ot stored in FLASH mermory.

[Outputconveted data from 55t =gl
Jand then ake a new sample. Data ot
stored in FLASH memr

SLTR

[Outputraw data rom st sample, and
then take nevs sumple. Data ot sored in
FLASH memory.

HITSSTX

[Take sampl, store data i FLASH
Imemory. and output converted data

HiSL

[Output converted data from lxst smple
taken with cither Operating Command
Jor Logging Commands.

Data Upload

Cpload data bezinning il
b, nding with scan ¢
[Send #iSTOP befors sending

his command,

Dpload lstx seams rom mermory. Send
[SSTOP before sending tis command

Test

Send avemged raw data

Measure temperiure for
50 samples. output comverted data

Messure conductivity or
50 samples. output comverted data

easure preseure for 30 samples, cutpa|
Jconverted data

Miessure tempertare For 30 samples,
Joutpu ca dat

Micasure conduciivity or 0 samples
Jutput ravs da

[Neasure pressure or 30 sample, cutpu|
cow das

Nicasure rdl e clock Fequency Tor

30 samples, output data.





[image: image72.png]FUNCTION | CATEGORY |  COMMAND DESCRIPTION

Dplay calfraton cosffcferts:all
JcocTicients and dats listed below are
H#DC included n display. Use individual

Jcommands below o modify apartcular
Jcocficientor date

FTCALDATESS _[S=Temperature calfraion dote

F=Temperaturs A1

(F-floatin

point number F=Temperature A2

S=string with 1o

Continued F=Conductvity |

Conductiviy |

Dates shown Conductivity whore

Acquisition

Microcontroller

calibrations

Commands

were performed. [S=Pressure cal ibration date

MicroCAT

i Calibration Fbrosaurs AU

coefficients are

initially factory
set and should

agree with
Calibration

Cerificates

shipped with

MicraCATs. Prossurs picbl

FoProsaure pieh2

STt clock calfration dot.

e dlck A0

time dlock AT

Tiime dlock A2





Data:  The MicroCAT should be configured for 10-minute sample periods with the sample taking approximately 3 seconds.  The 10-minute samples should be stored internally, and the data retrieved from the unit every hour.  

	Notes (for FORMAT=1 or 2): 

i = MicroCAT ID 

s = MicroCAT serial number 

t = temperature (°C, ITS-90) 

c = conductivity 

p = pressure (decibars); sent only if 

optional pressure sensor installed 

hh:mm:ss = hour, minute, second 

dd mmm yyyy = day, month (Jan, Feb, Mar, etc.), year 

mm-dd-yyyy = month, day, year 

n = number of data samples contained in average 

sample = six-digit sample number, sent only if #iiTXSAMPLENUM=Y

•  Leading zeros are suppressed, except for one zero to the left of the decimal point. 

•  The MicroCAT.s pressure sensor is an absolute sensor, so its raw output includes the effect of atmospheric pressure (14.7 psi). As shown on the Calibration Sheet, 

Sea-Bird.s calibration (and resulting calibration coefficients) is in terms of psia. However, when outputting pressure in decibars, the MicroCAT outputs pressure 

relative to the ocean surface (i.e., at the surface the output pressure is 0 decibars). The MicroCAT uses the following equation to convert psia to decibars: 

pressure (db) =  

[pressure (psia) - 14.7] * 0.689476 
	Each scan ends with a carriage return <CR> and line feed <LF>. The exact format of the output varies, depending on the command sent, the user’s selection for the #iiFORMAT= command, and whether pressure and date and time are stored with the data.

•  #iiFORMAT=0: raw hexadecimal data, intended only for diagnostic use at Sea-Bird

•  #iiFORMAT=1 or 2: see below

Data Output after Sending Get Data (DATAii) Command

Date and time are sent only if #iiSTORETIME=Y. The six-digit sample number is the number of samples in FLASH memory at the time the command to take a sample (the GDATA command) was sent.

•  #iiFORMAT=1 (default): Conductivity = S/m ii, sssss, ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss, sample, n

•  #iiFORMAT=2: Conductivity = mS/cm ii, sssss, ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy, sample, n

Data Output after Sending Operating Commands

(#iiTS, #iiSL, #iiSLT, #iiTSSTX)

Date and time are always sent, regardless of the setting for #iiSTORETIME. The six-digit sample number is the number of samples in FLASH memory at the time the command to take a sample was sent.

•  #iiFORMAT=1 (default): Conductivity = S/m sssss, ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss, sample

•  #iiFORMAT=2: Conductivity = mS/cm sssss, ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy, sample

Data Output after Sending Data Upload Command

(#iiDDb,e; #iiDNx; Upload button on Toolbar; or Upload Data in Data menu)

Date and time are sent only if #iiSTORETIME=Y.

•  #iiFORMAT=1 (default): Conductivity = S/m ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss

•  #iiFORMAT=2: Conductivity = mS/cm ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy




The MicroCAT is supplied with a powerful Windows software package, SEASOFT-Win32, which includes:  

· SEATERM –terminal program for easy communication and  data retrieval. 

· SBE Data Processing - program for calculation and plotting of conductivity, temperature, 
pressure (optional), and derived variables such as salinity and sound velocity

37. INSTRUMENT: SBE-37-IM Microcat - CTD
100m

Manufacturer: Sea-Bird Electronics

Model Number: SBE-37-IM w/pressure
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The Microcat - CTD is a high-accuracy conductivity, temperature and pressure recorder with internal battery and non-volatile memory. It uses an Inductive Modem (IM) to transmit data and receive commands over a plastic-jacketed steel mooring cable (or other insulated conductor), using differential-phase-shift-keyed (DPSK) telemetry. No electrical cables or connectors are required. The MicroCAT’s built-in inductive coupler (split toroid) and cable clamp provide easy and secure attachment to the mooring cable.   Communicating with one or more MicroCATs requires the use of the Sea-Bird Surface Inductive Modem (SIM) previously described. 

Calibration coefficients stored in EEPROM allow the MicroCAT to transmit data in engineering units. The MicroCAT retains the temperature and conductivity sensors used in the SBE 16 SEACAT C-T Recorder, but has improved acquisition electronics that increase accuracy and resolution, and lower power consumption. The MicroCAT’s aged and pressure-protected thermistor has a long history of exceptional accuracy and stability (typical drift is less than 0.002 °C per year). Electrical isolation of the conductivity electronics eliminates any possibility of ground-loop noise. 

The MicroCAT’s internal-field conductivity cell is immune to proximity errors and unaffected by external fouling. A plastic cup with threaded cover at each end of the cell retains the expendable AF24173 Anti-Foulant Device. 

The MicroCAT’s optional pressure sensor, developed by Druck, Inc., has a superior new design that employs a micro-machined silicon diaphragm into which the strain elements are implanted using semiconductor fabrication techniques. Unlike metal diaphragms, silicon's crystal structure is perfectly elastic, so the sensor is essentially free of pressure hysteresis. Compensation of the temperature influence on pressure offset and scale is performed by the SBE MicroCAT’s CPU.  The pressure sensor is available in the following pressure ranges: 20, 100, 350, 1000, 2000, 3500, and 7000 meters.

Power:  The Microcat - CTD is ALWAYS ON sampling, but running from the battery pack.

Battery: Nominal 7.2 Ampere-hour pack consisting of six 9-volt lithium batteries.  SeaBird recommends a budget of 5.0Ah.   Provides sufficient capacity for more than 175,000.  

Acquisition Time: 3 seconds per sample 

The Microcat - CTD uses the following current from the battery pack:

	Quiescent
	< 0.100 mAave

	Communicating (all inductive units) for ~0.5sec at fastest rate (see manual)
	5 mAave

	Sampling @ 3 sec./sample
	30 mA-secave


Interface: The MicroCAT communicates with the buoy through the surface inductive modem (SIM).  The MicroCAT's inductive clamp can mechanically accommodate mooring cables up to 16 mm (0.63 inches) in diameter. Clamps for specific diameters are available, or can be supplied on a custom basis. Suitable mooring cables use steel wire rope with a polypropylene or polyethylene-insulating jacket. The SIM operates without data errors using up to 7000 meters (23,000 feet) of 3 mm (0.12 inches) or larger cable.

The DPSK communications on the inductive link, between the SIM and the MicroCAT are always 1200baud.   

Commands: Refer to the User's manual for details on the following commands.  Commands sent to the SIM can be directed to the SIM, the MicroCAT communication microcontroller, or the MicroCAT acquisition microcontroller.  A command prefix (ID) is used to direct commands to a MicroCAT with the same ID. Global commands do not require a prefix and are recognized by all MicroCATs attached to the same inductive cable.

Over 50 different commands can be sent to the MicroCAT to provide status display, data acquisition setup, data retrieval, and diagnostic tests. User-selectable operating modes include: 

•
Polled sampling – On command, the MicroCAT takes one sample and transmits data. 

•
Autonomous sampling – At pre-programmed intervals, the MicroCAT wakes up, samples, stores data in its FLASH memory, and powers off.  

•
Combo sampling –Autonomous sampling is in progress, and the SIM can request the transmission of the last stored data. 

•
Averaging sampling – Autonomous sampling is in progress, and the SIM can request the transmission of the average of the individual data samples acquired since its last request. 
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Data:  The MicroCAT should be configured for 10-minute sample periods with the sample taking approximately 3 seconds.  The 10-minute samples should be stored internally, and the data retrieved from the unit every hour.  

	Notes (for FORMAT=1 or 2): 

i = MicroCAT ID 

s = MicroCAT serial number 

t = temperature (°C, ITS-90) 

c = conductivity 

p = pressure (decibars); sent only if 

optional pressure sensor installed 

hh:mm:ss = hour, minute, second 

dd mmm yyyy = day, month (Jan, Feb, Mar, etc.), year 

mm-dd-yyyy = month, day, year 

n = number of data samples contained in average 

sample = six-digit sample number, sent only if #iiTXSAMPLENUM=Y

•  Leading zeros are suppressed, except for one zero to the left of the decimal point. 

•  The MicroCAT.s pressure sensor is an absolute sensor, so its raw output includes the effect of atmospheric pressure (14.7 psi). As shown on the Calibration Sheet, 

Sea-Bird.s calibration (and resulting calibration coefficients) is in terms of psia. However, when outputting pressure in decibars, the MicroCAT outputs pressure 

relative to the ocean surface (i.e., at the surface the output pressure is 0 decibars). The MicroCAT uses the following equation to convert psia to decibars: 

pressure (db) =  

[pressure (psia) - 14.7] * 0.689476 
	Each scan ends with a carriage return <CR> and line feed <LF>. The exact format of the output varies, depending on the command sent, the user’s selection for the #iiFORMAT= command, and whether pressure and date and time are stored with the data.

•  #iiFORMAT=0: raw hexadecimal data, intended only for diagnostic use at Sea-Bird

•  #iiFORMAT=1 or 2: see below

Data Output after Sending Get Data (DATAii) Command

Date and time are sent only if #iiSTORETIME=Y. The six-digit sample number is the number of samples in FLASH memory at the time the command to take a sample (the GDATA command) was sent.

•  #iiFORMAT=1 (default): Conductivity = S/m ii, sssss, ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss, sample, n

•  #iiFORMAT=2: Conductivity = mS/cm ii, sssss, ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy, sample, n

Data Output after Sending Operating Commands

(#iiTS, #iiSL, #iiSLT, #iiTSSTX)

Date and time are always sent, regardless of the setting for #iiSTORETIME. The six-digit sample number is the number of samples in FLASH memory at the time the command to take a sample was sent.

•  #iiFORMAT=1 (default): Conductivity = S/m sssss, ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss, sample

•  #iiFORMAT=2: Conductivity = mS/cm sssss, ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy, sample

Data Output after Sending Data Upload Command

(#iiDDb,e; #iiDNx; Upload button on Toolbar; or Upload Data in Data menu)

Date and time are sent only if #iiSTORETIME=Y.

•  #iiFORMAT=1 (default): Conductivity = S/m ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss

•  #iiFORMAT=2: Conductivity = mS/cm ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy




The MicroCAT is supplied with a powerful Windows software package, SEASOFT-Win32, which includes:  

· SEATERM –terminal program for easy communication and  data retrieval. 

· SBE Data Processing - program for calculation and plotting of conductivity, temperature, 
pressure (optional), and derived variables such as salinity and sound velocity

38. INSTRUMENT: HS-2 (Hydroscat) or Ecopuck
100m

On the riser cable, the HydroScat communicates through the SeaBird Inductive modem.  So there are two parts to this line item:

e. inductive modem and 

f. instrument.  

32.a.  SBE-44 Universal Inductive Modem (UIM)

Manufacturer: Seabird Electronics

Model Number: SBE-44 
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The UIM provides a way for standard serial instruments on the riser cable to communicate with the buoy.

Power:  The UIM is powered by an internal battery pack consisting of six 9-volt (nominal 1.2 amp-hour) batteries.  

The UIM may also be powered by an external source, possibly the serial instrument, and power is drawn from whichever source is higher.  If external power is applied, the acceptable external voltage range is 10VDC to 20VDC:

	Quiescant
	< 0.100mAave

	Operating
	10 mAave


It is also possible to supply power to the serial instrument from the battery pack on the UIM or external power, by setting the following jumpers:

•
Power serial instrument from UIM battery pack or external voltage (draw power from whichever voltage source is higher) – jumper J2 pins 1 and 2 

•
Power serial instrument from external voltage only  (regardless of which voltage source is higher) – jumper J2 pins 2 and 3 
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Interface: The primary interface to the UIM is the inductive link between the Surface Inductive Modem (SIM) and the UIM.  The serial instrument interface is:
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	Pin
	Description

	1
	Common

	2
	RS-232C from serial instrument

	3
	RS-232C to serial instrument

	4
	Switched power out (optional)

	5
	Control signal (optional)

	6
	External power in (10-20VDC) (Optional)


Communication between the UIM and serial instrument is user-selectable at 300, 600, 1200, 2400, 4800, and 9600 baud. 8-N-1?
Commands: Refer to the user's manual for details on the following commands:
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During setup, each UIM is assigned a two-digit ID number, referred to as ii in the command set.   

The DATAii command gets the reply from a specific UIM and transmits it to the SIM and computer/controller. Use the global Get Data command (GDATA) when you want synchronized data from each UIM on the cable.


Data:  There is no data to collect from the UIM.  All data is collected from the sensor only.  How to determine if UIM battery is failing or has failed?  

32.b.  HydroScat 

Manufacturer: HOBI Labs 

Model Number: TBD w/shutter
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The HydroScat-2 is a self-contained instrument for measuring optical backscattering (bb) at two wavelengths in natural waters.  Its unique optical geometry and sophisticated electronics also provide simultaneous measurement of the fluorescence excited at a longer wavelength by a shorter wavelength source.  The HydroScat-2 includes a depth transducer, rechargeable batteries, a data logger with real-time clock, and an external switch for controlling logging.  The data logger supports a wide range of sampling rates, as well as burst-mode sampling for collection over extended periods. 

Each HydroScat has 3 optical data channels.  Each HydroScat will have the optional shutter installed.  

Power:  On the riser cable, the HydroScat runs off of the internal battery only.  

Peak capacity for a battery charged and discharged at room temperature is over 20 hours of continuous operation. 

How to provide power for the HydroScat.  It uses too much power for battery operation.  Second battery pack?  

The shutter uses TBDmA for 3-5seconds (allow for 8 seconds) when it is opening or closing.  
The HydroScat uses the following power at an input voltage range of 10VDC to 15VDC:

	Operating
	1000mWnom

	Sampling
	95mAave

	Standby
	1.0mA @ 0c
1.1mA @ 10c
1.2mA @ 20c
1.6mA @ 30c


Interface: HydroScats communicate through a standard RS-232 serial connection, but can also use RS-485, with 8 data bits, no parity, one stop bit, and no handshaking.  The default baud rate is 9600 8-N-1, but it can be set to other standard rates up to 57600.
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Commands: Refer to the user's manual for details on the following command summary:
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Data: The instrument should be configured to sample every 10 minutes and store the data internally.  The sampling usually takes 30 seconds.  Data samples should be retrieved from the instrument every hour, clearing the RAM after successful retrieval.  Additionally, the housekeeping data should be retrieved once a day.  

PRIMARY DATA 

The primary data reported in every sample are  

• date and time, 

• raw scattering for each channel, 

• the gain of each scattering channel, 

• pressure, and 

• internal instrument temperature. 

HOUSEKEEPING DATA 

HydroScats record certain housekeeping parameters that are not required for 

normal data processing, but can be valuable for troubleshooting and for evaluating 

the health of the sensor.  They are 

• battery and external supply voltages, 

• background radiance on the detectors (in arbitrary units), 

• reference measurements of the LED outputs, and 

• signal offsets. 

Normally the housekeeping data are logged at one-tenth the rate of the main data.  

That is, every ten samples are followed by one housekeeping sample. 

CALIBRATION DATA 

HydroScats data are transmitted in a partially processed hexadecimal form, 

which must be converted to calibrated units.  The coefficients required for this 

conversion are unique to each instrument, and may be revised from time to time 

when the instrument is recalibrated.  HydroSoft requires an appropriate calibration 

to be loaded before it can plot or store calibrated data from an instrument or raw 

data file. 
The base memory of the HydroScat-2 includes 256K of RAM, of which most is reserved for data logging.  The base memory can hold about 15,000 samples (we use the terms .sample and packet interchangeably to indicate a set of simultaneous measurements from all the channels).  The optional 1M RAM expands this to about 65,000 samples.  Both RAM options depend on power from the internal batteries or another source to retain logged data. 

There are two standard data formats available, "D" and "T".  The only difference is that the "T" format reports time in fractions of a second.  For MOOS, the "D" format is acceptable.  Another data packet is the "H" packet, which contains the housekeeping data.  See the user's manual for more information on the packet format.  

The "D" packet looks like:

*D346A023C055613CC160600000000000000000000555000000648870042<CR><LF>

and it's format is defined as:
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The "H" packet looks like:

*H346A023C060F4B510647FE04A6545C066EFF04F34007050EFE06C837AF06B5FE05857

89705C6FF04F35A8807C9FF000000000000000000000000000077210B069120<CR><LF> 

and it's defined as:

[image: image88.png][Param [Type JAscit [ASCIl Bytes | Example
ackel PG i T g
[Packet D __[ahar [ T i}
[fime. [Sgned [T T R
[sigort Sgned__[HHHH ) 060
JRefT Sgned [ z ZB5T
[ReforT Sgned _[HHHH z 0T
JBack Sgned [ 2 FE
[0 [Sgned —[HATT z RS
[Rez Sgned _[rHH z S
[RefO2—[signed [HHHH z 0G6E
JBackz Sgned [ 2 i
[sigom Sgned [T z [
T [Sgned [T z 207
[Refos —[signed _[rrH z 050E
EEE) Sgned [ 7 TE
[sigora[signed _[rHrm z o)
[Refz" Sgned [ z TR
[RefOR& [signed _JHHHH z 0655
[Backe” Sgned [ 2 FE
[Eigoms™[sianed —[iHAT z 055
[Refe" Sgned [ z 767
[RefOrs™[signed [HHHH z 05c6
[Backs” Sgned [ 2 i
[Sigofe™—[sgned JrHrH z [
[Refe” Sgned__[HHHH z X
[Refors[signed _[rHrH z o7ce
FEE Sgned [T 7 i
[SigofT™_[signed _JrHrm z 0000
[Refr" Sgned —[HHHH z 0000
[RefOf7*[signed _JHHrH z 0000
JBackr™ Sgned [ 2 [
[sig0M8[signed _JrHrH z %000
[Refe" Sgned [ z 0000
[Rerore—[sgned [irAH z 5000




 [image: image89.png][Backs™ [Signed _JHH 2 ()
Suph insigned [ 2 77
ETy [onsigned [T 7 gl
Back insigned [ 2 3
m Sgned _[rHrm z )

[Checkaum [T 2 0

[Ferminator [ 2

“Fieid sel Bz by ToTAL| 13

HydroScat2





See section 9.5 of the user's manual to convert the data packets into engineering units.  Should this be done on shore or on the buoy?  

HydroSoft is a HOBI Labs Windows-based software package for communicating and setting up the HydroScats as well as other instruments. 
39. INSTRUMENT: SBE-37-IM Microcat - CTD
150m

Manufacturer: Sea-Bird Electronics

Model Number: SBE-37-IM w/pressure
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The Microcat - CTD is a high-accuracy conductivity, temperature and pressure recorder with internal battery and non-volatile memory. It uses an Inductive Modem (IM) to transmit data and receive commands over a plastic-jacketed steel mooring cable (or other insulated conductor), using differential-phase-shift-keyed (DPSK) telemetry. No electrical cables or connectors are required. The MicroCAT’s built-in inductive coupler (split toroid) and cable clamp provide easy and secure attachment to the mooring cable.   Communicating with one or more MicroCATs requires the use of the Sea-Bird Surface Inductive Modem (SIM) previously described. 

Calibration coefficients stored in EEPROM allow the MicroCAT to transmit data in engineering units. The MicroCAT retains the temperature and conductivity sensors used in the SBE 16 SEACAT C-T Recorder, but has improved acquisition electronics that increase accuracy and resolution, and lower power consumption. The MicroCAT’s aged and pressure-protected thermistor has a long history of exceptional accuracy and stability (typical drift is less than 0.002 °C per year). Electrical isolation of the conductivity electronics eliminates any possibility of ground-loop noise. 

The MicroCAT’s internal-field conductivity cell is immune to proximity errors and unaffected by external fouling. A plastic cup with threaded cover at each end of the cell retains the expendable AF24173 Anti-Foulant Device. 

The MicroCAT’s optional pressure sensor, developed by Druck, Inc., has a superior new design that employs a micro-machined silicon diaphragm into which the strain elements are implanted using semiconductor fabrication techniques. Unlike metal diaphragms, silicon's crystal structure is perfectly elastic, so the sensor is essentially free of pressure hysteresis. Compensation of the temperature influence on pressure offset and scale is performed by the SBE MicroCAT’s CPU.  The pressure sensor is available in the following pressure ranges: 20, 100, 350, 1000, 2000, 3500, and 7000 meters.

Power:  The Microcat - CTD is ALWAYS ON sampling, but running from the battery pack.

Battery: Nominal 7.2 Ampere-hour pack consisting of six 9-volt lithium batteries.  SeaBird recommends a budget of 5.0Ah.   Provides sufficient capacity for more than 175,000.  

Acquisition Time: 3 seconds per sample 

The Microcat - CTD uses the following current from the battery pack:

	Quiescent
	< 0.100 mAave

	Communicating (all inductive units) for ~0.5sec at fastest rate (see manual)
	5 mAave

	Sampling @ 3 sec./sample
	30 mA-secave


Interface: The MicroCAT communicates with the buoy through the surface inductive modem (SIM).  The MicroCAT's inductive clamp can mechanically accommodate mooring cables up to 16 mm (0.63 inches) in diameter. Clamps for specific diameters are available, or can be supplied on a custom basis. Suitable mooring cables use steel wire rope with a polypropylene or polyethylene-insulating jacket. The SIM operates without data errors using up to 7000 meters (23,000 feet) of 3 mm (0.12 inches) or larger cable.

The DPSK communications on the inductive link, between the SIM and the MicroCAT are always 1200baud.   

Commands: Refer to the User's manual for details on the following commands.  Commands sent to the SIM can be directed to the SIM, the MicroCAT communication microcontroller, or the MicroCAT acquisition microcontroller.  A command prefix (ID) is used to direct commands to a MicroCAT with the same ID. Global commands do not require a prefix and are recognized by all MicroCATs attached to the same inductive cable.

Over 50 different commands can be sent to the MicroCAT to provide status display, data acquisition setup, data retrieval, and diagnostic tests. User-selectable operating modes include: 

•
Polled sampling – On command, the MicroCAT takes one sample and transmits data. 

•
Autonomous sampling – At pre-programmed intervals, the MicroCAT wakes up, samples, stores data in its FLASH memory, and powers off.  

•
Combo sampling –Autonomous sampling is in progress, and the SIM can request the transmission of the last stored data. 

•
Averaging sampling – Autonomous sampling is in progress, and the SIM can request the transmission of the average of the individual data samples acquired since its last request. 
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Data:  The MicroCAT should be configured for 10-minute sample periods with the sample taking approximately 3 seconds.  The 10-minute samples should be stored internally, and the data retrieved from the unit every hour.  

	Notes (for FORMAT=1 or 2): 

i = MicroCAT ID 

s = MicroCAT serial number 

t = temperature (°C, ITS-90) 

c = conductivity 

p = pressure (decibars); sent only if 

optional pressure sensor installed 

hh:mm:ss = hour, minute, second 

dd mmm yyyy = day, month (Jan, Feb, Mar, etc.), year 

mm-dd-yyyy = month, day, year 

n = number of data samples contained in average 

sample = six-digit sample number, sent only if #iiTXSAMPLENUM=Y

•  Leading zeros are suppressed, except for one zero to the left of the decimal point. 

•  The MicroCAT.s pressure sensor is an absolute sensor, so its raw output includes the effect of atmospheric pressure (14.7 psi). As shown on the Calibration Sheet, 

Sea-Bird.s calibration (and resulting calibration coefficients) is in terms of psia. However, when outputting pressure in decibars, the MicroCAT outputs pressure 

relative to the ocean surface (i.e., at the surface the output pressure is 0 decibars). The MicroCAT uses the following equation to convert psia to decibars: 

pressure (db) =  

[pressure (psia) - 14.7] * 0.689476 
	Each scan ends with a carriage return <CR> and line feed <LF>. The exact format of the output varies, depending on the command sent, the user’s selection for the #iiFORMAT= command, and whether pressure and date and time are stored with the data.

•  #iiFORMAT=0: raw hexadecimal data, intended only for diagnostic use at Sea-Bird

•  #iiFORMAT=1 or 2: see below

Data Output after Sending Get Data (DATAii) Command

Date and time are sent only if #iiSTORETIME=Y. The six-digit sample number is the number of samples in FLASH memory at the time the command to take a sample (the GDATA command) was sent.

•  #iiFORMAT=1 (default): Conductivity = S/m ii, sssss, ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss, sample, n

•  #iiFORMAT=2: Conductivity = mS/cm ii, sssss, ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy, sample, n

Data Output after Sending Operating Commands

(#iiTS, #iiSL, #iiSLT, #iiTSSTX)

Date and time are always sent, regardless of the setting for #iiSTORETIME. The six-digit sample number is the number of samples in FLASH memory at the time the command to take a sample was sent.

•  #iiFORMAT=1 (default): Conductivity = S/m sssss, ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss, sample

•  #iiFORMAT=2: Conductivity = mS/cm sssss, ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy, sample

Data Output after Sending Data Upload Command

(#iiDDb,e; #iiDNx; Upload button on Toolbar; or Upload Data in Data menu)

Date and time are sent only if #iiSTORETIME=Y.

•  #iiFORMAT=1 (default): Conductivity = S/m ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss

•  #iiFORMAT=2: Conductivity = mS/cm ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy




The MicroCAT is supplied with a powerful Windows software package, SEASOFT-Win32, which includes:  

· SEATERM –terminal program for easy communication and  data retrieval. 

· SBE Data Processing - program for calculation and plotting of conductivity, temperature, 
pressure (optional), and derived variables such as salinity and sound velocity

40. INSTRUMENT: HS-2 (Hydroscat) or Ecopuck
150m

On the riser cable, the HydroScat communicates through the SeaBird Inductive modem.  So there are two parts to this line item:

g. inductive modem and 

h. instrument.  

32.a.  SBE-44 Universal Inductive Modem (UIM)

Manufacturer: Seabird Electronics

Model Number: SBE-44 
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The UIM provides a way for standard serial instruments on the riser cable to communicate with the buoy.

Power:  The UIM is powered by an internal battery pack consisting of six 9-volt (nominal 1.2 amp-hour) batteries.  

The UIM may also be powered by an external source, possibly the serial instrument, and power is drawn from whichever source is higher.  If external power is applied, the acceptable external voltage range is 10VDC to 20VDC:

	Quiescant
	< 0.100mAave

	Operating
	10 mAave


It is also possible to supply power to the serial instrument from the battery pack on the UIM or external power, by setting the following jumpers:

•
Power serial instrument from UIM battery pack or external voltage (draw power from whichever voltage source is higher) – jumper J2 pins 1 and 2 

•
Power serial instrument from external voltage only  (regardless of which voltage source is higher) – jumper J2 pins 2 and 3 
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Interface: The primary interface to the UIM is the inductive link between the Surface Inductive Modem (SIM) and the UIM.  The serial instrument interface is:
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	Pin
	Description

	1
	Common

	2
	RS-232C from serial instrument

	3
	RS-232C to serial instrument

	4
	Switched power out (optional)

	5
	Control signal (optional)

	6
	External power in (10-20VDC) (Optional)


Communication between the UIM and serial instrument is user-selectable at 300, 600, 1200, 2400, 4800, and 9600 baud. 8-N-1?
Commands: Refer to the user's manual for details on the following commands:
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During setup, each UIM is assigned a two-digit ID number, referred to as ii in the command set.   

The DATAii command gets the reply from a specific UIM and transmits it to the SIM and computer/controller. Use the global Get Data command (GDATA) when you want synchronized data from each UIM on the cable.


Data:  There is no data to collect from the UIM.  All data is collected from the sensor only.  How to determine if UIM battery is failing or has failed?  

32.b.  HydroScat 

Manufacturer: HOBI Labs 

Model Number: TBD w/shutter
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The HydroScat-2 is a self-contained instrument for measuring optical backscattering (bb) at two wavelengths in natural waters.  Its unique optical geometry and sophisticated electronics also provide simultaneous measurement of the fluorescence excited at a longer wavelength by a shorter wavelength source.  The HydroScat-2 includes a depth transducer, rechargeable batteries, a data logger with real-time clock, and an external switch for controlling logging.  The data logger supports a wide range of sampling rates, as well as burst-mode sampling for collection over extended periods. 

Each HydroScat has 3 optical data channels.  Each HydroScat will have the optional shutter installed.  

Power:  On the riser cable, the HydroScat runs off of the internal battery only.  

Peak capacity for a battery charged and discharged at room temperature is over 20 hours of continuous operation. 

How to provide power for the HydroScat.  It uses too much power for battery operation.  Second battery pack?  

The shutter uses TBDmA for 3-5seconds (allow for 8 seconds) when it is opening or closing.  
The HydroScat uses the following power at an input voltage range of 10VDC to 15VDC:

	Operating
	1000mWnom

	Sampling
	95mAave

	Standby
	1.0mA @ 0c
1.1mA @ 10c
1.2mA @ 20c
1.6mA @ 30c


Interface: HydroScats communicate through a standard RS-232 serial connection, but can also use RS-485, with 8 data bits, no parity, one stop bit, and no handshaking.  The default baud rate is 9600 8-N-1, but it can be set to other standard rates up to 57600.
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Commands: Refer to the user's manual for details on the following command summary:
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Data: The instrument should be configured to sample every 10 minutes and store the data internally.  The sampling usually takes 30 seconds.  Data samples should be retrieved from the instrument every hour, clearing the RAM after successful retrieval.  Additionally, the housekeeping data should be retrieved once a day.  

PRIMARY DATA 

The primary data reported in every sample are  

• date and time, 

• raw scattering for each channel, 

• the gain of each scattering channel, 

• pressure, and 

• internal instrument temperature. 

HOUSEKEEPING DATA 

HydroScats record certain housekeeping parameters that are not required for 

normal data processing, but can be valuable for troubleshooting and for evaluating 

the health of the sensor.  They are 

• battery and external supply voltages, 

• background radiance on the detectors (in arbitrary units), 

• reference measurements of the LED outputs, and 

• signal offsets. 

Normally the housekeeping data are logged at one-tenth the rate of the main data.  

That is, every ten samples are followed by one housekeeping sample. 

CALIBRATION DATA 

HydroScats data are transmitted in a partially processed hexadecimal form, 

which must be converted to calibrated units.  The coefficients required for this 

conversion are unique to each instrument, and may be revised from time to time 

when the instrument is recalibrated.  HydroSoft requires an appropriate calibration 

to be loaded before it can plot or store calibrated data from an instrument or raw 

data file. 
The base memory of the HydroScat-2 includes 256K of RAM, of which most is reserved for data logging.  The base memory can hold about 15,000 samples (we use the terms .sample and packet interchangeably to indicate a set of simultaneous measurements from all the channels).  The optional 1M RAM expands this to about 65,000 samples.  Both RAM options depend on power from the internal batteries or another source to retain logged data. 

There are two standard data formats available, "D" and "T".  The only difference is that the "T" format reports time in fractions of a second.  For MOOS, the "D" format is acceptable.  Another data packet is the "H" packet, which contains the housekeeping data.  See the user's manual for more information on the packet format.  

The "D" packet looks like:

*D346A023C055613CC160600000000000000000000555000000648870042<CR><LF>

and it's format is defined as:
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The "H" packet looks like:

*H346A023C060F4B510647FE04A6545C066EFF04F34007050EFE06C837AF06B5FE05857

89705C6FF04F35A8807C9FF000000000000000000000000000077210B069120<CR><LF> 

and it's defined as:
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See section 9.5 of the user's manual to convert the data packets into engineering units.  Should this be done on shore or on the buoy?  

HydroSoft is a HOBI Labs Windows-based software package for communicating and setting up the HydroScats as well as other instruments. 
41. INSTRUMENT: SBE-37-IM Microcat - CTD
200m

Manufacturer: Sea-Bird Electronics

Model Number: SBE-37-IM w/pressure
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The Microcat - CTD is a high-accuracy conductivity, temperature and pressure recorder with internal battery and non-volatile memory. It uses an Inductive Modem (IM) to transmit data and receive commands over a plastic-jacketed steel mooring cable (or other insulated conductor), using differential-phase-shift-keyed (DPSK) telemetry. No electrical cables or connectors are required. The MicroCAT’s built-in inductive coupler (split toroid) and cable clamp provide easy and secure attachment to the mooring cable.   Communicating with one or more MicroCATs requires the use of the Sea-Bird Surface Inductive Modem (SIM) previously described. 

Calibration coefficients stored in EEPROM allow the MicroCAT to transmit data in engineering units. The MicroCAT retains the temperature and conductivity sensors used in the SBE 16 SEACAT C-T Recorder, but has improved acquisition electronics that increase accuracy and resolution, and lower power consumption. The MicroCAT’s aged and pressure-protected thermistor has a long history of exceptional accuracy and stability (typical drift is less than 0.002 °C per year). Electrical isolation of the conductivity electronics eliminates any possibility of ground-loop noise. 

The MicroCAT’s internal-field conductivity cell is immune to proximity errors and unaffected by external fouling. A plastic cup with threaded cover at each end of the cell retains the expendable AF24173 Anti-Foulant Device. 

The MicroCAT’s optional pressure sensor, developed by Druck, Inc., has a superior new design that employs a micro-machined silicon diaphragm into which the strain elements are implanted using semiconductor fabrication techniques. Unlike metal diaphragms, silicon's crystal structure is perfectly elastic, so the sensor is essentially free of pressure hysteresis. Compensation of the temperature influence on pressure offset and scale is performed by the SBE MicroCAT’s CPU.  The pressure sensor is available in the following pressure ranges: 20, 100, 350, 1000, 2000, 3500, and 7000 meters.

Power:  The Microcat - CTD is ALWAYS ON sampling, but running from the battery pack.

Battery: Nominal 7.2 Ampere-hour pack consisting of six 9-volt lithium batteries.  SeaBird recommends a budget of 5.0Ah.   Provides sufficient capacity for more than 175,000.  

Acquisition Time: 3 seconds per sample 

The Microcat - CTD uses the following current from the battery pack:

	Quiescent
	< 0.100 mAave

	Communicating (all inductive units) for ~0.5sec at fastest rate (see manual)
	5 mAave

	Sampling @ 3 sec./sample
	30 mA-secave


Interface: The MicroCAT communicates with the buoy through the surface inductive modem (SIM).  The MicroCAT's inductive clamp can mechanically accommodate mooring cables up to 16 mm (0.63 inches) in diameter. Clamps for specific diameters are available, or can be supplied on a custom basis. Suitable mooring cables use steel wire rope with a polypropylene or polyethylene-insulating jacket. The SIM operates without data errors using up to 7000 meters (23,000 feet) of 3 mm (0.12 inches) or larger cable.

The DPSK communications on the inductive link, between the SIM and the MicroCAT are always 1200baud.   

Commands: Refer to the User's manual for details on the following commands.  Commands sent to the SIM can be directed to the SIM, the MicroCAT communication microcontroller, or the MicroCAT acquisition microcontroller.  A command prefix (ID) is used to direct commands to a MicroCAT with the same ID. Global commands do not require a prefix and are recognized by all MicroCATs attached to the same inductive cable.

Over 50 different commands can be sent to the MicroCAT to provide status display, data acquisition setup, data retrieval, and diagnostic tests. User-selectable operating modes include: 

•
Polled sampling – On command, the MicroCAT takes one sample and transmits data. 

•
Autonomous sampling – At pre-programmed intervals, the MicroCAT wakes up, samples, stores data in its FLASH memory, and powers off.  

•
Combo sampling –Autonomous sampling is in progress, and the SIM can request the transmission of the last stored data. 

•
Averaging sampling – Autonomous sampling is in progress, and the SIM can request the transmission of the average of the individual data samples acquired since its last request. 
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Data:  The MicroCAT should be configured for 10-minute sample periods with the sample taking approximately 3 seconds.  The 10-minute samples should be stored internally, and the data retrieved from the unit every hour.  

	Notes (for FORMAT=1 or 2): 

i = MicroCAT ID 

s = MicroCAT serial number 

t = temperature (°C, ITS-90) 

c = conductivity 

p = pressure (decibars); sent only if 

optional pressure sensor installed 

hh:mm:ss = hour, minute, second 

dd mmm yyyy = day, month (Jan, Feb, Mar, etc.), year 

mm-dd-yyyy = month, day, year 

n = number of data samples contained in average 

sample = six-digit sample number, sent only if #iiTXSAMPLENUM=Y

•  Leading zeros are suppressed, except for one zero to the left of the decimal point. 

•  The MicroCAT.s pressure sensor is an absolute sensor, so its raw output includes the effect of atmospheric pressure (14.7 psi). As shown on the Calibration Sheet, 

Sea-Bird.s calibration (and resulting calibration coefficients) is in terms of psia. However, when outputting pressure in decibars, the MicroCAT outputs pressure 

relative to the ocean surface (i.e., at the surface the output pressure is 0 decibars). The MicroCAT uses the following equation to convert psia to decibars: 

pressure (db) =  

[pressure (psia) - 14.7] * 0.689476 
	Each scan ends with a carriage return <CR> and line feed <LF>. The exact format of the output varies, depending on the command sent, the user’s selection for the #iiFORMAT= command, and whether pressure and date and time are stored with the data.

•  #iiFORMAT=0: raw hexadecimal data, intended only for diagnostic use at Sea-Bird

•  #iiFORMAT=1 or 2: see below

Data Output after Sending Get Data (DATAii) Command

Date and time are sent only if #iiSTORETIME=Y. The six-digit sample number is the number of samples in FLASH memory at the time the command to take a sample (the GDATA command) was sent.

•  #iiFORMAT=1 (default): Conductivity = S/m ii, sssss, ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss, sample, n

•  #iiFORMAT=2: Conductivity = mS/cm ii, sssss, ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy, sample, n

Data Output after Sending Operating Commands

(#iiTS, #iiSL, #iiSLT, #iiTSSTX)

Date and time are always sent, regardless of the setting for #iiSTORETIME. The six-digit sample number is the number of samples in FLASH memory at the time the command to take a sample was sent.

•  #iiFORMAT=1 (default): Conductivity = S/m sssss, ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss, sample

•  #iiFORMAT=2: Conductivity = mS/cm sssss, ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy, sample

Data Output after Sending Data Upload Command

(#iiDDb,e; #iiDNx; Upload button on Toolbar; or Upload Data in Data menu)

Date and time are sent only if #iiSTORETIME=Y.

•  #iiFORMAT=1 (default): Conductivity = S/m ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss

•  #iiFORMAT=2: Conductivity = mS/cm ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy




The MicroCAT is supplied with a powerful Windows software package, SEASOFT-Win32, which includes:  

· SEATERM –terminal program for easy communication and  data retrieval. 

· SBE Data Processing - program for calculation and plotting of conductivity, temperature, 
pressure (optional), and derived variables such as salinity and sound velocity

42. INSTRUMENT: HS-2 (Hydroscat) or Ecopuck
200m

On the riser cable, the HydroScat communicates through the SeaBird Inductive modem.  So there are two parts to this line item:

i. inductive modem and 

j. instrument.  

32.a.  SBE-44 Universal Inductive Modem (UIM)

Manufacturer: Seabird Electronics

Model Number: SBE-44 
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The UIM provides a way for standard serial instruments on the riser cable to communicate with the buoy.

Power:  The UIM is powered by an internal battery pack consisting of six 9-volt (nominal 1.2 amp-hour) batteries.  

The UIM may also be powered by an external source, possibly the serial instrument, and power is drawn from whichever source is higher.  If external power is applied, the acceptable external voltage range is 10VDC to 20VDC:

	Quiescant
	< 0.100mAave

	Operating
	10 mAave


It is also possible to supply power to the serial instrument from the battery pack on the UIM or external power, by setting the following jumpers:

•
Power serial instrument from UIM battery pack or external voltage (draw power from whichever voltage source is higher) – jumper J2 pins 1 and 2 

•
Power serial instrument from external voltage only  (regardless of which voltage source is higher) – jumper J2 pins 2 and 3 
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Interface: The primary interface to the UIM is the inductive link between the Surface Inductive Modem (SIM) and the UIM.  The serial instrument interface is:
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	Pin
	Description

	1
	Common

	2
	RS-232C from serial instrument

	3
	RS-232C to serial instrument

	4
	Switched power out (optional)

	5
	Control signal (optional)

	6
	External power in (10-20VDC) (Optional)


Communication between the UIM and serial instrument is user-selectable at 300, 600, 1200, 2400, 4800, and 9600 baud. 8-N-1?
Commands: Refer to the user's manual for details on the following commands:

[image: image113.png]TUNC

[ON | CATEGORY | COMMAND. DESCRIPTION

PWRON ST ol T

RenTowes e T

PVRORE e
DA Ay [ sl

s

M Commands | -

R
S
frs ot UM o [Command o b et i
i b oo D] [ ot apon
vl ST

ur

o e 110

D Commands [ Vo v
g e

e oS et o

it [ eEETEST |unblshocun ol md sl
G [y i

HBAUD=x | o 3o 24, 0,
e, Dl
el 36570
o it chce i
vyt s o v
P i s el Command
VLM and Sensar N i
Commands. | VIS Generat T CRLE (s
Setup v et e
Commanke LT NONE el b
i i T e 58 o
ety ey i . 1ot

vy kbl s
T NNk i e
b g de, D

UM o 80 el
I
o, U e ot (o)
e A s U b

e D 130 e

e





[image: image114.png]FUNCTION

TGORY_

COVMMAND

DESCRIPTION

VLM and Sensar
Commanis
comtined)

Relay
Commands
Retay Svwp
ol

el b i

HRSTARTWAIT=x

s g o T o s
o (15276 il
it il

ey 03276 ioesonds. o
T 2 s ecived e
i o
T

Relay
Commands
scnd Command|
Strng
Gt
e by

ACMDSIRING

[Commanl N o T o
i deme by CNDSTRING
o CMDSTRING b
o e by oo
8 et o o
it oo o o
g <o g N St
el

Relay
Commands
Send Character
Commanks
el b i

HSENDC

il T o
ineTby el e
el b

o i by v
g o N S
A

HSENDCHARS

ol G ool o
Ty el o 1
i i

o i by o

Ty
Commands:
Send Break

HBREAKLEN=x

b e i
o,
it L ont

el b i

HSENDBREAK

e —r—
b e

Respoe e U St
R





[image: image115.png]FUNC

ON_| CATEGORY | COMMAND. DESCRIPTION

G TARTWATT=s | o e o wiched

sty cpnee 1 GOATA s HEDATA.

ey

i o i by e

et 8 o et o e
i oo o o s

GONTA
e e Each U1 bl o
ol o[ e
AR | et
et Data TRCDATA —Commast U b e T
Commands | Conmand 1IN i s UMb i b
G Data i o i DT AR o

e T GOATR o
CDATA fon bl 19 ik
D3 s et S0 i
[ompat emrrlies

DAl
Command i D i





[image: image116.png]FUNCTION | CAT

IGORY | COMMAND. DESCRIPTION

STk o e s
e s co vl U
LSWPWRON [k, Whe 11 et et

g o o nc
et

TSRPWRORT vk poncr oo

Y-S e e
ke Ui o o, W
e
AUTOSWIWRION-s | b et
Switched

o (i e
Power Setup e
e Seta Eotscacorben U o o

et befrs i Gt Dot csmand
[P semor e o e

st
s o o o i e

Y. S poer iy
s s Ry
; Eonon Fower v el
svTosw Rz
e (o v s e
ot smr b g R

VLM and Sensar o g

Commanis

ey
oz

e

BHONTLON  [mabe. Whes U s e
e st e e

et i

THCNTLORT [l ol o v

Y. Fol T b
ke Ui e . Wi
T — -
BAUTOCNTLION (ool o b

Contro Line

e D et ol conr 1
Setup
s o 0 v e

et . Pl comel T &

o ]

[Conrol et v dsblad when

;D et ol con o1
o e g G o
o Tl T wr
R
e
R ———





During setup, each UIM is assigned a two-digit ID number, referred to as ii in the command set.   

The DATAii command gets the reply from a specific UIM and transmits it to the SIM and computer/controller. Use the global Get Data command (GDATA) when you want synchronized data from each UIM on the cable.


Data:  There is no data to collect from the UIM.  All data is collected from the sensor only.  How to determine if UIM battery is failing or has failed?  

32.b.  HydroScat 

Manufacturer: HOBI Labs 

Model Number: TBD w/shutter
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The HydroScat-2 is a self-contained instrument for measuring optical backscattering (bb) at two wavelengths in natural waters.  Its unique optical geometry and sophisticated electronics also provide simultaneous measurement of the fluorescence excited at a longer wavelength by a shorter wavelength source.  The HydroScat-2 includes a depth transducer, rechargeable batteries, a data logger with real-time clock, and an external switch for controlling logging.  The data logger supports a wide range of sampling rates, as well as burst-mode sampling for collection over extended periods. 

Each HydroScat has 3 optical data channels.  Each HydroScat will have the optional shutter installed.  

Power:  On the riser cable, the HydroScat runs off of the internal battery only.  

Peak capacity for a battery charged and discharged at room temperature is over 20 hours of continuous operation. 

How to provide power for the HydroScat.  It uses too much power for battery operation.  Second battery pack?  

The shutter uses TBDmA for 3-5seconds (allow for 8 seconds) when it is opening or closing.  
The HydroScat uses the following power at an input voltage range of 10VDC to 15VDC:

	Operating
	1000mWnom

	Sampling
	95mAave

	Standby
	1.0mA @ 0c
1.1mA @ 10c
1.2mA @ 20c
1.6mA @ 30c


Interface: HydroScats communicate through a standard RS-232 serial connection, but can also use RS-485, with 8 data bits, no parity, one stop bit, and no handshaking.  The default baud rate is 9600 8-N-1, but it can be set to other standard rates up to 57600.
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Commands: Refer to the user's manual for details on the following command summary:
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Data: The instrument should be configured to sample every 10 minutes and store the data internally.  The sampling usually takes 30 seconds.  Data samples should be retrieved from the instrument every hour, clearing the RAM after successful retrieval.  Additionally, the housekeeping data should be retrieved once a day.  

PRIMARY DATA 

The primary data reported in every sample are  

• date and time, 

• raw scattering for each channel, 

• the gain of each scattering channel, 

• pressure, and 

• internal instrument temperature. 

HOUSEKEEPING DATA 

HydroScats record certain housekeeping parameters that are not required for 

normal data processing, but can be valuable for troubleshooting and for evaluating 

the health of the sensor.  They are 

• battery and external supply voltages, 

• background radiance on the detectors (in arbitrary units), 

• reference measurements of the LED outputs, and 

• signal offsets. 

Normally the housekeeping data are logged at one-tenth the rate of the main data.  

That is, every ten samples are followed by one housekeeping sample. 

CALIBRATION DATA 

HydroScats data are transmitted in a partially processed hexadecimal form, 

which must be converted to calibrated units.  The coefficients required for this 

conversion are unique to each instrument, and may be revised from time to time 

when the instrument is recalibrated.  HydroSoft requires an appropriate calibration 

to be loaded before it can plot or store calibrated data from an instrument or raw 

data file. 
The base memory of the HydroScat-2 includes 256K of RAM, of which most is reserved for data logging.  The base memory can hold about 15,000 samples (we use the terms .sample and packet interchangeably to indicate a set of simultaneous measurements from all the channels).  The optional 1M RAM expands this to about 65,000 samples.  Both RAM options depend on power from the internal batteries or another source to retain logged data. 

There are two standard data formats available, "D" and "T".  The only difference is that the "T" format reports time in fractions of a second.  For MOOS, the "D" format is acceptable.  Another data packet is the "H" packet, which contains the housekeeping data.  See the user's manual for more information on the packet format.  

The "D" packet looks like:

*D346A023C055613CC160600000000000000000000555000000648870042<CR><LF>

and it's format is defined as:

[image: image120.png]Parameter _[Type _ [ASCIl ASCII Bytes| Example
[Packet Flag i 1 -
PacketlD__[char [0 1 D
[Time. Signed__[AHARAARAR & 346A023C
[Snormt Signed__JHHHA 2 0556
[Snorm2 Signed_[AHRR 7 3cC
Snorma Signed__[AARR 7 606
[Snorma_[signed _|HHHH 7 0000
[Snormb®[signed _[AHHH 7 0000
[Snormé® —[signed _|AHHH 7 0000
[Snorm7=__[signed _|HHHH 1 0000
[SnormB[signed _[AHHH 7 0000
[Gam/StatusT_[nbble |7 1 5
(Gan/Status2_|nbble | 1 5
[Gain/Status3_[nbble |7 1 5
[Gan/Statusa~ [nbble |7 1 0
[Gain/Statuss™ [nbble | 1 0
[Gain/Status6™ [nbble | 1 0
[Gan/Status7* [nbble |7 1 0





[image: image121.png][Gain/Statusé [nibble __|H T 0
[DepthRaw __[signed _|HHHH 2 0648
[TempRaw [unsigned _|HH 2 87
[Error byte’ JFH 2 00
[Checksum JFH 2 )
[Terminator [erers 2

“Freld set 1o zero by TOTAL| €2

HydroScat-2





The "H" packet looks like:

*H346A023C060F4B510647FE04A6545C066EFF04F34007050EFE06C837AF06B5FE05857

89705C6FF04F35A8807C9FF000000000000000000000000000077210B069120<CR><LF> 

and it's defined as:
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See section 9.5 of the user's manual to convert the data packets into engineering units.  Should this be done on shore or on the buoy?  

HydroSoft is a HOBI Labs Windows-based software package for communicating and setting up the HydroScats as well as other instruments. 
43. INSTRUMENT: SBE-37-IM Microcat - CTD
250m

Manufacturer: Sea-Bird Electronics

Model Number: SBE-37-IM w/pressure
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The Microcat - CTD is a high-accuracy conductivity, temperature and pressure recorder with internal battery and non-volatile memory. It uses an Inductive Modem (IM) to transmit data and receive commands over a plastic-jacketed steel mooring cable (or other insulated conductor), using differential-phase-shift-keyed (DPSK) telemetry. No electrical cables or connectors are required. The MicroCAT’s built-in inductive coupler (split toroid) and cable clamp provide easy and secure attachment to the mooring cable.   Communicating with one or more MicroCATs requires the use of the Sea-Bird Surface Inductive Modem (SIM) previously described. 

Calibration coefficients stored in EEPROM allow the MicroCAT to transmit data in engineering units. The MicroCAT retains the temperature and conductivity sensors used in the SBE 16 SEACAT C-T Recorder, but has improved acquisition electronics that increase accuracy and resolution, and lower power consumption. The MicroCAT’s aged and pressure-protected thermistor has a long history of exceptional accuracy and stability (typical drift is less than 0.002 °C per year). Electrical isolation of the conductivity electronics eliminates any possibility of ground-loop noise. 

The MicroCAT’s internal-field conductivity cell is immune to proximity errors and unaffected by external fouling. A plastic cup with threaded cover at each end of the cell retains the expendable AF24173 Anti-Foulant Device. 

The MicroCAT’s optional pressure sensor, developed by Druck, Inc., has a superior new design that employs a micro-machined silicon diaphragm into which the strain elements are implanted using semiconductor fabrication techniques. Unlike metal diaphragms, silicon's crystal structure is perfectly elastic, so the sensor is essentially free of pressure hysteresis. Compensation of the temperature influence on pressure offset and scale is performed by the SBE MicroCAT’s CPU.  The pressure sensor is available in the following pressure ranges: 20, 100, 350, 1000, 2000, 3500, and 7000 meters.

Power:  The Microcat - CTD is ALWAYS ON sampling, but running from the battery pack.

Battery: Nominal 7.2 Ampere-hour pack consisting of six 9-volt lithium batteries.  SeaBird recommends a budget of 5.0Ah.   Provides sufficient capacity for more than 175,000.  

Acquisition Time: 3 seconds per sample 

The Microcat - CTD uses the following current from the battery pack:

	Quiescent
	< 0.100 mAave

	Communicating (all inductive units) for ~0.5sec at fastest rate (see manual)
	5 mAave

	Sampling @ 3 sec./sample
	30 mA-secave


Interface: The MicroCAT communicates with the buoy through the surface inductive modem (SIM).  The MicroCAT's inductive clamp can mechanically accommodate mooring cables up to 16 mm (0.63 inches) in diameter. Clamps for specific diameters are available, or can be supplied on a custom basis. Suitable mooring cables use steel wire rope with a polypropylene or polyethylene-insulating jacket. The SIM operates without data errors using up to 7000 meters (23,000 feet) of 3 mm (0.12 inches) or larger cable.

The DPSK communications on the inductive link, between the SIM and the MicroCAT are always 1200baud.   

Commands: Refer to the User's manual for details on the following commands.  Commands sent to the SIM can be directed to the SIM, the MicroCAT communication microcontroller, or the MicroCAT acquisition microcontroller.  A command prefix (ID) is used to direct commands to a MicroCAT with the same ID. Global commands do not require a prefix and are recognized by all MicroCATs attached to the same inductive cable.

Over 50 different commands can be sent to the MicroCAT to provide status display, data acquisition setup, data retrieval, and diagnostic tests. User-selectable operating modes include: 

•
Polled sampling – On command, the MicroCAT takes one sample and transmits data. 

•
Autonomous sampling – At pre-programmed intervals, the MicroCAT wakes up, samples, stores data in its FLASH memory, and powers off.  

•
Combo sampling –Autonomous sampling is in progress, and the SIM can request the transmission of the last stored data. 

•
Averaging sampling – Autonomous sampling is in progress, and the SIM can request the transmission of the average of the individual data samples acquired since its last request. 
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Data:  The MicroCAT should be configured for 10-minute sample periods with the sample taking approximately 3 seconds.  The 10-minute samples should be stored internally, and the data retrieved from the unit every hour.  

	Notes (for FORMAT=1 or 2): 

i = MicroCAT ID 

s = MicroCAT serial number 

t = temperature (°C, ITS-90) 

c = conductivity 

p = pressure (decibars); sent only if 

optional pressure sensor installed 

hh:mm:ss = hour, minute, second 

dd mmm yyyy = day, month (Jan, Feb, Mar, etc.), year 

mm-dd-yyyy = month, day, year 

n = number of data samples contained in average 

sample = six-digit sample number, sent only if #iiTXSAMPLENUM=Y

•  Leading zeros are suppressed, except for one zero to the left of the decimal point. 

•  The MicroCAT.s pressure sensor is an absolute sensor, so its raw output includes the effect of atmospheric pressure (14.7 psi). As shown on the Calibration Sheet, 

Sea-Bird.s calibration (and resulting calibration coefficients) is in terms of psia. However, when outputting pressure in decibars, the MicroCAT outputs pressure 

relative to the ocean surface (i.e., at the surface the output pressure is 0 decibars). The MicroCAT uses the following equation to convert psia to decibars: 

pressure (db) =  

[pressure (psia) - 14.7] * 0.689476 
	Each scan ends with a carriage return <CR> and line feed <LF>. The exact format of the output varies, depending on the command sent, the user’s selection for the #iiFORMAT= command, and whether pressure and date and time are stored with the data.

•  #iiFORMAT=0: raw hexadecimal data, intended only for diagnostic use at Sea-Bird

•  #iiFORMAT=1 or 2: see below

Data Output after Sending Get Data (DATAii) Command

Date and time are sent only if #iiSTORETIME=Y. The six-digit sample number is the number of samples in FLASH memory at the time the command to take a sample (the GDATA command) was sent.

•  #iiFORMAT=1 (default): Conductivity = S/m ii, sssss, ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss, sample, n

•  #iiFORMAT=2: Conductivity = mS/cm ii, sssss, ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy, sample, n

Data Output after Sending Operating Commands

(#iiTS, #iiSL, #iiSLT, #iiTSSTX)

Date and time are always sent, regardless of the setting for #iiSTORETIME. The six-digit sample number is the number of samples in FLASH memory at the time the command to take a sample was sent.

•  #iiFORMAT=1 (default): Conductivity = S/m sssss, ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss, sample

•  #iiFORMAT=2: Conductivity = mS/cm sssss, ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy, sample

Data Output after Sending Data Upload Command

(#iiDDb,e; #iiDNx; Upload button on Toolbar; or Upload Data in Data menu)

Date and time are sent only if #iiSTORETIME=Y.

•  #iiFORMAT=1 (default): Conductivity = S/m ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss

•  #iiFORMAT=2: Conductivity = mS/cm ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy




The MicroCAT is supplied with a powerful Windows software package, SEASOFT-Win32, which includes:  

· SEATERM –terminal program for easy communication and  data retrieval. 

· SBE Data Processing - program for calculation and plotting of conductivity, temperature, 
pressure (optional), and derived variables such as salinity and sound velocity

44. INSTRUMENT: SBE-37-IM Microcat - CTD
300m

Manufacturer: Sea-Bird Electronics

Model Number: SBE-37-IM w/pressure
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The Microcat - CTD is a high-accuracy conductivity, temperature and pressure recorder with internal battery and non-volatile memory. It uses an Inductive Modem (IM) to transmit data and receive commands over a plastic-jacketed steel mooring cable (or other insulated conductor), using differential-phase-shift-keyed (DPSK) telemetry. No electrical cables or connectors are required. The MicroCAT’s built-in inductive coupler (split toroid) and cable clamp provide easy and secure attachment to the mooring cable.   Communicating with one or more MicroCATs requires the use of the Sea-Bird Surface Inductive Modem (SIM) previously described. 

Calibration coefficients stored in EEPROM allow the MicroCAT to transmit data in engineering units. The MicroCAT retains the temperature and conductivity sensors used in the SBE 16 SEACAT C-T Recorder, but has improved acquisition electronics that increase accuracy and resolution, and lower power consumption. The MicroCAT’s aged and pressure-protected thermistor has a long history of exceptional accuracy and stability (typical drift is less than 0.002 °C per year). Electrical isolation of the conductivity electronics eliminates any possibility of ground-loop noise. 

The MicroCAT’s internal-field conductivity cell is immune to proximity errors and unaffected by external fouling. A plastic cup with threaded cover at each end of the cell retains the expendable AF24173 Anti-Foulant Device. 

The MicroCAT’s optional pressure sensor, developed by Druck, Inc., has a superior new design that employs a micro-machined silicon diaphragm into which the strain elements are implanted using semiconductor fabrication techniques. Unlike metal diaphragms, silicon's crystal structure is perfectly elastic, so the sensor is essentially free of pressure hysteresis. Compensation of the temperature influence on pressure offset and scale is performed by the SBE MicroCAT’s CPU.  The pressure sensor is available in the following pressure ranges: 20, 100, 350, 1000, 2000, 3500, and 7000 meters.

Power:  The Microcat - CTD is ALWAYS ON sampling, but running from the battery pack.

Battery: Nominal 7.2 Ampere-hour pack consisting of six 9-volt lithium batteries.  SeaBird recommends a budget of 5.0Ah.   Provides sufficient capacity for more than 175,000.  

Acquisition Time: 3 seconds per sample 

The Microcat - CTD uses the following current from the battery pack:

	Quiescent
	< 0.100 mAave

	Communicating (all inductive units) for ~0.5sec at fastest rate (see manual)
	5 mAave

	Sampling @ 3 sec./sample
	30 mA-secave


Interface: The MicroCAT communicates with the buoy through the surface inductive modem (SIM).  The MicroCAT's inductive clamp can mechanically accommodate mooring cables up to 16 mm (0.63 inches) in diameter. Clamps for specific diameters are available, or can be supplied on a custom basis. Suitable mooring cables use steel wire rope with a polypropylene or polyethylene-insulating jacket. The SIM operates without data errors using up to 7000 meters (23,000 feet) of 3 mm (0.12 inches) or larger cable.

The DPSK communications on the inductive link, between the SIM and the MicroCAT are always 1200baud.   

Commands: Refer to the User's manual for details on the following commands.  Commands sent to the SIM can be directed to the SIM, the MicroCAT communication microcontroller, or the MicroCAT acquisition microcontroller.  A command prefix (ID) is used to direct commands to a MicroCAT with the same ID. Global commands do not require a prefix and are recognized by all MicroCATs attached to the same inductive cable.

Over 50 different commands can be sent to the MicroCAT to provide status display, data acquisition setup, data retrieval, and diagnostic tests. User-selectable operating modes include: 

•
Polled sampling – On command, the MicroCAT takes one sample and transmits data. 

•
Autonomous sampling – At pre-programmed intervals, the MicroCAT wakes up, samples, stores data in its FLASH memory, and powers off.  

•
Combo sampling –Autonomous sampling is in progress, and the SIM can request the transmission of the last stored data. 

•
Averaging sampling – Autonomous sampling is in progress, and the SIM can request the transmission of the average of the individual data samples acquired since its last request. 
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Data:  The MicroCAT should be configured for 10-minute sample periods with the sample taking approximately 3 seconds.  The 10-minute samples should be stored internally, and the data retrieved from the unit every hour.  

	Notes (for FORMAT=1 or 2): 

i = MicroCAT ID 

s = MicroCAT serial number 

t = temperature (°C, ITS-90) 

c = conductivity 

p = pressure (decibars); sent only if 

optional pressure sensor installed 

hh:mm:ss = hour, minute, second 

dd mmm yyyy = day, month (Jan, Feb, Mar, etc.), year 

mm-dd-yyyy = month, day, year 

n = number of data samples contained in average 

sample = six-digit sample number, sent only if #iiTXSAMPLENUM=Y

•  Leading zeros are suppressed, except for one zero to the left of the decimal point. 

•  The MicroCAT.s pressure sensor is an absolute sensor, so its raw output includes the effect of atmospheric pressure (14.7 psi). As shown on the Calibration Sheet, 

Sea-Bird.s calibration (and resulting calibration coefficients) is in terms of psia. However, when outputting pressure in decibars, the MicroCAT outputs pressure 

relative to the ocean surface (i.e., at the surface the output pressure is 0 decibars). The MicroCAT uses the following equation to convert psia to decibars: 

pressure (db) =  

[pressure (psia) - 14.7] * 0.689476 
	Each scan ends with a carriage return <CR> and line feed <LF>. The exact format of the output varies, depending on the command sent, the user’s selection for the #iiFORMAT= command, and whether pressure and date and time are stored with the data.

•  #iiFORMAT=0: raw hexadecimal data, intended only for diagnostic use at Sea-Bird

•  #iiFORMAT=1 or 2: see below

Data Output after Sending Get Data (DATAii) Command

Date and time are sent only if #iiSTORETIME=Y. The six-digit sample number is the number of samples in FLASH memory at the time the command to take a sample (the GDATA command) was sent.

•  #iiFORMAT=1 (default): Conductivity = S/m ii, sssss, ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss, sample, n

•  #iiFORMAT=2: Conductivity = mS/cm ii, sssss, ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy, sample, n

Data Output after Sending Operating Commands

(#iiTS, #iiSL, #iiSLT, #iiTSSTX)

Date and time are always sent, regardless of the setting for #iiSTORETIME. The six-digit sample number is the number of samples in FLASH memory at the time the command to take a sample was sent.

•  #iiFORMAT=1 (default): Conductivity = S/m sssss, ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss, sample

•  #iiFORMAT=2: Conductivity = mS/cm sssss, ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy, sample

Data Output after Sending Data Upload Command

(#iiDDb,e; #iiDNx; Upload button on Toolbar; or Upload Data in Data menu)

Date and time are sent only if #iiSTORETIME=Y.

•  #iiFORMAT=1 (default): Conductivity = S/m ttt.tttt, cc.ccccc, pppp.ppp, dd mmm yyyy, hh:mm:ss

•  #iiFORMAT=2: Conductivity = mS/cm ccc.cccc, ttt.tttt, pppp.ppp, hh:mm:ss, mm-dd-yyyy




The MicroCAT is supplied with a powerful Windows software package, SEASOFT-Win32, which includes:  

· SEATERM –terminal program for easy communication and  data retrieval. 

· SBE Data Processing - program for calculation and plotting of conductivity, temperature, 
pressure (optional), and derived variables such as salinity and sound velocity

45. INSTRUMENT: HS-2 (Hydroscat) or Ecopuck
300m

On the riser cable, the HydroScat communicates through the SeaBird Inductive modem.  So there are two parts to this line item:

k. inductive modem and 

l. instrument.  

32.a.  SBE-44 Universal Inductive Modem (UIM)

Manufacturer: Seabird Electronics

Model Number: SBE-44 
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The UIM provides a way for standard serial instruments on the riser cable to communicate with the buoy.

Power:  The UIM is powered by an internal battery pack consisting of six 9-volt (nominal 1.2 amp-hour) batteries.  

The UIM may also be powered by an external source, possibly the serial instrument, and power is drawn from whichever source is higher.  If external power is applied, the acceptable external voltage range is 10VDC to 20VDC:

	Quiescant
	< 0.100mAave

	Operating
	10 mAave


It is also possible to supply power to the serial instrument from the battery pack on the UIM or external power, by setting the following jumpers:

•
Power serial instrument from UIM battery pack or external voltage (draw power from whichever voltage source is higher) – jumper J2 pins 1 and 2 

•
Power serial instrument from external voltage only  (regardless of which voltage source is higher) – jumper J2 pins 2 and 3 

[image: image132.png]



Interface: The primary interface to the UIM is the inductive link between the Surface Inductive Modem (SIM) and the UIM.  The serial instrument interface is:
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	Pin
	Description

	1
	Common

	2
	RS-232C from serial instrument

	3
	RS-232C to serial instrument

	4
	Switched power out (optional)

	5
	Control signal (optional)

	6
	External power in (10-20VDC) (Optional)


Communication between the UIM and serial instrument is user-selectable at 300, 600, 1200, 2400, 4800, and 9600 baud. 8-N-1?
Commands: Refer to the user's manual for details on the following commands:
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During setup, each UIM is assigned a two-digit ID number, referred to as ii in the command set.   

The DATAii command gets the reply from a specific UIM and transmits it to the SIM and computer/controller. Use the global Get Data command (GDATA) when you want synchronized data from each UIM on the cable.


Data:  There is no data to collect from the UIM.  All data is collected from the sensor only.  How to determine if UIM battery is failing or has failed?  

32.b.  HydroScat 

Manufacturer: HOBI Labs 

Model Number: TBD w/shutter
Datasheets: \\tornado\engineering\MOOS_MSE_2003-4\surface-node\datasheets\instruments\
Description: The HydroScat-2 is a self-contained instrument for measuring optical backscattering (bb) at two wavelengths in natural waters.  Its unique optical geometry and sophisticated electronics also provide simultaneous measurement of the fluorescence excited at a longer wavelength by a shorter wavelength source.  The HydroScat-2 includes a depth transducer, rechargeable batteries, a data logger with real-time clock, and an external switch for controlling logging.  The data logger supports a wide range of sampling rates, as well as burst-mode sampling for collection over extended periods. 

Each HydroScat has 3 optical data channels.  Each HydroScat will have the optional shutter installed.  

Power:  On the riser cable, the HydroScat runs off of the internal battery only.  

Peak capacity for a battery charged and discharged at room temperature is over 20 hours of continuous operation. 

How to provide power for the HydroScat.  It uses too much power for battery operation.  Second battery pack?  

The shutter uses TBDmA for 3-5seconds (allow for 8 seconds) when it is opening or closing.  
The HydroScat uses the following power at an input voltage range of 10VDC to 15VDC:

	Operating
	1000mWnom

	Sampling
	95mAave

	Standby
	1.0mA @ 0c
1.1mA @ 10c
1.2mA @ 20c
1.6mA @ 30c


Interface: HydroScats communicate through a standard RS-232 serial connection, but can also use RS-485, with 8 data bits, no parity, one stop bit, and no handshaking.  The default baud rate is 9600 8-N-1, but it can be set to other standard rates up to 57600.
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Commands: Refer to the user's manual for details on the following command summary:
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Data: The instrument should be configured to sample every 10 minutes and store the data internally.  The sampling usually takes 30 seconds.  Data samples should be retrieved from the instrument every hour, clearing the RAM after successful retrieval.  Additionally, the housekeeping data should be retrieved once a day.  

PRIMARY DATA 

The primary data reported in every sample are  

• date and time, 

• raw scattering for each channel, 

• the gain of each scattering channel, 

• pressure, and 

• internal instrument temperature. 

HOUSEKEEPING DATA 

HydroScats record certain housekeeping parameters that are not required for 

normal data processing, but can be valuable for troubleshooting and for evaluating 

the health of the sensor.  They are 

• battery and external supply voltages, 

• background radiance on the detectors (in arbitrary units), 

• reference measurements of the LED outputs, and 

• signal offsets. 

Normally the housekeeping data are logged at one-tenth the rate of the main data.  

That is, every ten samples are followed by one housekeeping sample. 

CALIBRATION DATA 

HydroScats data are transmitted in a partially processed hexadecimal form, 

which must be converted to calibrated units.  The coefficients required for this 

conversion are unique to each instrument, and may be revised from time to time 

when the instrument is recalibrated.  HydroSoft requires an appropriate calibration 

to be loaded before it can plot or store calibrated data from an instrument or raw 

data file. 
The base memory of the HydroScat-2 includes 256K of RAM, of which most is reserved for data logging.  The base memory can hold about 15,000 samples (we use the terms .sample and packet interchangeably to indicate a set of simultaneous measurements from all the channels).  The optional 1M RAM expands this to about 65,000 samples.  Both RAM options depend on power from the internal batteries or another source to retain logged data. 

There are two standard data formats available, "D" and "T".  The only difference is that the "T" format reports time in fractions of a second.  For MOOS, the "D" format is acceptable.  Another data packet is the "H" packet, which contains the housekeeping data.  See the user's manual for more information on the packet format.  

The "D" packet looks like:

*D346A023C055613CC160600000000000000000000555000000648870042<CR><LF>

and it's format is defined as:

[image: image141.png]Parameter _[Type _ [ASCIl ASCII Bytes| Example
[Packet Flag i 1 -
PacketlD__[char [0 1 D
[Time. Signed__[AHARAARAR & 346A023C
[Snormt Signed__JHHHA 2 0556
[Snorm2 Signed_[AHRR 7 3cC
Snorma Signed__[AARR 7 606
[Snorma_[signed _|HHHH 7 0000
[Snormb®[signed _[AHHH 7 0000
[Snormé® —[signed _|AHHH 7 0000
[Snorm7=__[signed _|HHHH 1 0000
[SnormB[signed _[AHHH 7 0000
[Gam/StatusT_[nbble |7 1 5
(Gan/Status2_|nbble | 1 5
[Gain/Status3_[nbble |7 1 5
[Gan/Statusa~ [nbble |7 1 0
[Gain/Statuss™ [nbble | 1 0
[Gain/Status6™ [nbble | 1 0
[Gan/Status7* [nbble |7 1 0





[image: image142.png][Gain/Statusé [nibble __|H T 0
[DepthRaw __[signed _|HHHH 2 0648
[TempRaw [unsigned _|HH 2 87
[Error byte’ JFH 2 00
[Checksum JFH 2 )
[Terminator [erers 2

“Freld set 1o zero by TOTAL| €2

HydroScat-2





The "H" packet looks like:

*H346A023C060F4B510647FE04A6545C066EFF04F34007050EFE06C837AF06B5FE05857

89705C6FF04F35A8807C9FF000000000000000000000000000077210B069120<CR><LF> 

and it's defined as:
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See section 9.5 of the user's manual to convert the data packets into engineering units.  Should this be done on shore or on the buoy?  

HydroSoft is a HOBI Labs Windows-based software package for communicating and setting up the HydroScats as well as other instruments. 
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