"TVINVIA NOLLOJALSNI

GPS16X-HVS GPS Rece_iver

Revision: 7/10

Copyright © 2003-2010
Campbell Scientific, Inc.



Warranty and Assistance

The GPS16X-HVS GPS RECEIVER is warranted by Campbell Scientific,
Inc. to be free from defects in materials and workmanship under normal use
and service for twelve (12) months from date of shipment unless specified
otherwise. Batteries have no warranty. Campbell Scientific, Inc.'s obligation
under this warranty is limited to repairing or replacing (at Campbell Scientific,
Inc.'s option) defective products. The customer shall assume all costs of
removing, reinstalling, and shipping defective products to Campbell Scientific,
Inc. Campbell Scientific, Inc. will return such products by surface carrier
prepaid. This warranty shall not apply to any Campbell Scientific, Inc.
products which have been subjected to modification, misuse, neglect, accidents
of nature, or shipping damage. This warranty is in lieu of all other warranties,
expressed or implied, including warranties of merchantability or fitness for a
particular purpose. Campbell Scientific, Inc. is not liable for special, indirect,
incidental, or consequential damages.

Products may not be returned without prior authorization. The following
contact information is for US and International customers residing in countries
served by Campbell Scientific, Inc. directly. Affiliate companies handle
repairs for customers within their territories. Please visit
www.campbellsci.com to determine which Campbell Scientific company
Serves your country.

To obtain a Returned Materials Authorization (RMA), contact Campbell
Scientific, Inc., phone (435) 753-2342. After an applications engineer
determines the nature of the problem, an RMA number will be issued. Please
write this number clearly on the outside of the shipping container. Campbell
Scientific's shipping address is:

CAMPBELL SCIENTIFIC, INC.
RMA#

815 West 1800 North

Logan, Utah 84321-1784

For all returns, the customer must fill out a “Declaration of Hazardous Material
and Decontamination” form and comply with the requirements specified in it.
The form is available from our website at www.campbellsci.com/repair. A
completed form must be either emailed to repair@campbellsci.com or faxed to
435-750-9579. Campbell Scientific will not process any returns until we
receive this form. If the form is not received within three days of product
receipt or is incomplete, the product will be returned to the customer at the
customer’s expense. Campbell Scientific reserves the right to refuse service on
products that were exposed to contaminants that may cause health or safety
concerns for our employees.
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2. Specifications
2.1 Replacement Parts

CSl part number  Description
17212 GPS16X-HVS magnetic mount

2.2 Specifications

Physical

Color: Black with white logos

Size: 3.39” (86 mm) diameter, 1.65” (42 mm) high

Weight: 6.4 oz. (181 g) without cable, 11.7 oz. (332 g) with 5 meter
cable

Cable: Black PVC-jacketed, 5 meter, foil-shielded, 8-conductor, 28
AWG

Electrical Characteristics

Input Voltage: 8.0 Vdc to 40 Vdc unregulated

Current: 65 mMA @ 12 Vdc
GPS Receiver
Sensitivity: -185 dbW minimum

GPS Performance

Receiver
WAAS Enabled; 12 parallel channel GPS receiver continuously tracks and
uses up to 12 satellites, 11 if PPS is active

Acquisition Times (Approximate)
Reacquisition:  Less than 2 seconds

Warm: 1 second (all data known)

Cold: 45 Seconds (initial position, time and almanac known,
ephemeris unknown

SkySearch: 5 minutes (no data known)

Sentence Rate: 1 second default; NMEA 0183 output interval configurable
from 1 to 900 seconds in one second increments

Accuracy: GPS Standard Positioning Service (SPS)
Position: Less than 15 meters, 95% typical (100 meters with Selective
Availability on)
Velocity: 0.1 knot RMS steady state
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ComPort

TimeOffset

MaxTimeDiff

NMEAStrings

Array(7) = Magnetic variation (positive = East, negative =
West)

Array(8) = Fix Quality (0 = invalid, 1 = GPS, 2 = differential
GPS, 6 = estimated)

Array(9) = Number of Satellites

Array(10) = Altitude, meters

Array(11) = Pulse per second (PPS) length, microseconds

Array(12) = Seconds since last GPRMC sentence

Array(13) = GPS Ready, 10 = ready

Array(14) = Maximum clock change, milliseconds (10 msec
resolution)

Array(15) = Clock change count

The ComPort parameter is the control port pair to which the
GPS device is attached. Valid options are COM1 (C1/C2),
COM2 (C3/C4), COM3 (C5/C6), and COM4 (C7/C8). Rx is
used to read in the NMEA sentences and Tx is used to monitor
the PPS from the GPS. This instruction expects a baud rate of
38,400 bps.

The TimeOffset parameter is the local time offset, in seconds,
from UTC.

The MaxTimeDiff parameter is the maximum difference in
time between the datalogger clock and the GPS clock that will
be tolerated before the clock is changed. If a negative value is
entered, the clock will not be changed.

The NMEAStrings parameter is the string array that holds the
NMEA sentences. If it exists, the GPRMC sentence will reside
in NMEAStrings(1), and the GPGGA sentence will reside in
NMEASTtrings(2). Any other sentences will reside in
subsequent indexes into the array (on a first-in basis). Once an
index in the array is used to store a particular sentence, that
sentence will always be stored in that location when updates to
the sentence are received.

5.2 Example Program Using GPS Instruction

The following wiring and short program provide an example of using the GPS
instruction with the Garmin GPS16X-HVS.

Thkxx WI I’Ing *kk

12V GPS16X-HVS power (red)

‘G Ground (blue)
‘G Shield (shield)

'Program the GPS16X-HVS to use 38.4 kbaud, no parity, 8 data bits, and 1 stop bit

'C7  GPS16X-HVS pulse per second (gray)
'C8 GPS16X-HVS RS-232 TxD (white)
'G  GPS16X-HVS power control (yellow)

'G  GPS16X-HVS power and RS-232 signal reference (black)
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PipeLineMode
Const LOCAL_TIME_OFFSET =-6
Dim nmea_sentence(2) As String * 90

Public gps_data(15)

Alias gps_data(1) = latitude_a

Alias gps_data(2) = latitude_b

Alias gps_data(3) = longitude_a

Alias gps_data(4) = longitude_b

Alias gps_data(5) = speed

Alias gps_data(6) = course

Alias gps_data(7) = magnetic_variation

Alias gps_data(8) = fix_quality

Alias gps_data(9) = nmbr_satellites
Alias gps_data(10) = altitude

Alias gps_data(11) = pps

Alias gps_data(12) = dt_since_gprmc

Alias gps_data(13) = gps_ready

Alias gps_data(14) = max_clock_change
Alias gps_data(15) = nmbr_clock_change

'Define Units to be used in data file header
Units latitude_a = degrees

Units latitude_b = minutes

Units longitude_a = degrees

Units longitude_b = minutes

Units speed = m/s

Units course = degrees

Units magnetic_variation = unitless

Units fix_quality = unitless

Units nmbr_satellites = unitless

Units altitude = m

Units pps = ms

Units dt_since_gprmc =s

Units gps_ready = unitless

Units max_clock_change = ms

Units nmbr_clock_change = samples

BeginProg
Scan (1,Sec,0,0)

'Local time offset relative to UTC time

'Degrees latitude (+ = East; - = West)

'Minutes latitude

'Degress longitude (+ = East; - = West)

'Minutes longitude

'Speed

'Course over ground

'Magnetic variation from true north (+ = East; - = West)

'GPS fix quality: 0 = invalid, 1 = GPS, 2 =
"differential GPS, 6 = estimated

'Number of satellites used for fix

'Antenna altitude

'Elapsed ms since last pulse per second (PPS) from GPS
"Time since last GPRMC string, normally less than
'1 second

'Counts from 0 to 10, 10 = ready

'Maximum value the clock was changed
'Number of times the clock was changed

GPS (latitude_a,Com4,LOCAL_TIME_OFFSET*3600,0,nmea_sentence(1))

NextScan
EndProg
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5.3 Example Program Using Serial Instruction

Serial programming allows the retrieval of all values of GPRMC and GPGGA
values. The GPS instruction is a subset of the values that are available.

'CR1000 Series Datalogger

Public rawdata As String * 500
'rmc variables

Public rmcid As String

Public rmcutc As String

Public rmcstatus As String

Public rmclatitude As String
Public rmcin_s_ind As String
Public rmclongitude As String
Public rmce_w_indicator As String
Public rmcspeed As String

Public rmccourse As String
Public rmcutcdate As String
Public rmcmagvariation As String
Public rmcmage_w As String
Public rmcchecksum As String
'gga variables

Public ggaid As String

Public ggautc As String

Public ggailatitude As String
Public ggan_s_ind As String
Public ggalongitude As String
Public ggae_w_ind As String
Public ggapositionfix As String
Public gganumsatellites As String
Public ggahdop As String

Public ggaaltitude As String
Public ggaaltutudeunits As String
Public ggageoidsep As String
Public ggageoidunits As String
Public ggachecksum As String

DataTable (gpsdata, True,-1)
Datalnterval (0,1,Sec,10)
Sample (1,rmcid,String)
Sample (1,rmcutc,String)
Sample (1,rmcstatus,String)
Sample (1,rmclatitude,String)
Sample (1,rmcin_s_ind,String)
Sample (1,rmclongitude,String)
Sample (1,rmcspeed,String)
Sample (1,rmccourse,String)
Sample (1,rmcutcdate,String)
Sample (1,rmcmagvariation,String)
Sample (1,rmcmage_w,String)
Sample (1,rmcchecksum,String)
Sample (1,ggaid,String)

Sample (1,ggautc,String)
Sample (1,ggan_s_ind,String)

10
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Sample (1,ggalongitude,String)
Sample (1,ggae_w_ind,String)
Sample (1,ggapositionfix,String)
Sample (1,gganumsatellites,String)
Sample (1,ggahdop,String)
Sample (1,ggaaltitude,String)
Sample (1,ggaaltutudeunits,String)
Sample (1,ggageoidsep,String)
Sample (1,ggageoidunits,String)
Sample (1,ggachecksum,String)
EndTable
'Main Program
BeginProg
Scan (1,Sec,0,0)
SerialOpen (Com4,38400,0,0,500)
SeriallnBlock (Com4,rawdata,500)
'parse rmc data
rmcid=Mid (rawdata,1,6)
rmcutc=Mid (rawdata,8,6)
rmcstatus=Mid (rawdata,15,1)
rmclatitude=Mid (rawdata,17,9)
rmcin_s_ind =Mid (rawdata,27,1)
rmclongitude=Mid (rawdata,29,10)
rmce_w_indicator=Mid (rawdata,40,1)
rmcspeed=Mid (rawdata,42,5)
rmccourse=Mid (rawdata,48,5)
rmcutcdate=Mid (rawdata,54,6)
rmcmagvariation=Mid (rawdata,61,5)
rmcmage_w =Mid (rawdata,67,1)
rmcchecksum=Mid (rawdata,68,3)
'parse gga data
ggaid=Mid (rawdata,73,6)
ggautc=Mid (rawdata,80,6)
ggailatitude=Mid (rawdata,87,9)
ggan_s_ind=Mid (rawdata,97,1)
ggalongitude=Mid (rawdata,99,10)
ggae_w_ind=Mid (rawdata,110,1)
ggapositionfix=Mid (rawdata,112,1)
gganumsatellites=Mid (rawdata,114,2)
ggahdop=Mid (rawdata,117,3)
ggaaltitude=Mid (rawdata,121,6)
ggaaltutudeunits=Mid (rawdata,128,1)
ggageoidsep=Mid (rawdata,130,5)
ggageoidunits=Mid (rawdata,136,1)
ggachecksum=Mid (rawdata,139,3)
CallTable gpsdata
NextScan
EndProg

11
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6. Troubleshooting

Testing and evaluation of serial communications is best done by reducing the
whole system to small manageable systems. Usually some portions of the
whole system are working. The first steps involve finding what is working.
During this process you may find parts of the system that are not working or
mistakes that can be easily corrected. Fix each subsystem before testing
others.

6.1 GPS Setup and Function

12

Test the GPS16X-HVS for proper operation including the baud rate and output
string. Use a computer, terminal emulator software, a serial port (RS-232), and
a 9-pin to pigtail cable (SC110/sockets). The computer and serial port can be
the same as used to communicate with the datalogger. Terminal emulation
software is common. Hyperterm is supplied as part of Windows ™ and works.
Procomm ™ is another communication software package that works well.

Set up the software for the correct serial port, 38.4 kb baud, 8 data bits, 1 stop
bit and no parity. Flow control should be none. Using the SC110 cable,
connect the GPS16X-HVS to the computer serial port. Power up the GPS16X-
HVS. The GPS antenna should have a clear view of the sky. Don’t expect the
GPS antenna to work indoors. The $GPGGA and GPRMC strings should be
displayed once a second. Make sure the $GPGGA string is showing a valid
GPS fix. A valid GPS fix will display time, position and have a GPS quality
number greater than zero.

SC110 Cable Connections

GPS16X Receiver | SC110/Sockets or DB9/Sockets to Pigtails

White Pin 2

Black and Yellow Pin 5
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