TecHNICAL TIPS from INLAND GPS

Configuring Trimble R8 GNSS receiver to output serial data

This Technical Tip provides instructions for configuring a Trimble R8 GNSS receiver (hereinafter referred to
simply as a Trimble R8) to output serial data through one of its serial ports.

Serial-data output is useful for many purposes, such as providing real-time position information to a depth
sounder with position-logging capability or a computer running a map-display program.

The Trimble R8 is factory-enabled to output a variety of serial-data messages. The most commonly used are the
various NMEA-0183 messages as defined by the National Marine Electronics Association. Other options include
the Trimble-proprietary GSOF, RT17, and RT27 messages.

In this document we will configure a Trimble R8 to output the NMEA-0183 GGA message from Port 2 (the
DEOM receptacle) on the Trimble R8. The user will be able to see how to select other options as required for
their specific requirements. It is common for a receiver to be configured to output multiple serial messages at
various frequencies.

It is expected that these instructions will also work with the Trimble 5800, Trimble R6, Trimble R4, and all
similar receivers but we have no way of testing that. Please advise Inland GPS of any experience you may have
attempting to configure any of those models using these instructions.

This procedure requires some basic Windows skills such as using a computer mouse or pointer, etc. Itis also
recommended to have and know how to operate a basic terminal program such as HyperTerminal.

Because web URLS can and do change, in most instances this document does not contain actual hyperlinks to
resources outside the control of Inland GPS. For those items this document provides general navigation
information that should not quickly go out of date. Please advise Inland GPS if you have trouble finding any of
the required files.

These instructions presume you have a recent version of Trimble’s GPS Configurator utility installed on your
computer.

The latest version of GPS Configurator is available from Trimble’s web site at http://www.trimble.com, then
follow the hyperlink sequence Support & Training | Support A-Z List | GPS Configurator | Downloads There
you will also notice a hyperlink to a couple of archived older versions.

These instructions were prepared using a Windows 7 Professional x64 computer with a USB-to-serial adapter.
The computer’s User Account Control (UAC) was set to the most-sensitive Default — Always notify me when:
setting. The GPS Configurator software used was Version 4.10 (Build 4 — 20 March 2013). The Trimble R8
Model 3 receiver had Version 4.12 firmware, an older version released in late 20009.

The steps are as follows:

1. Preparing the receiver
Achieving our desired results, specifically configuring the Trimble R8 to output serial data through Port 2 (the
DE9M receptacle), requires a power-up configuration file (named POWER_UP.CFG) be installed in the receiver.

Operations such as updating the firmware in or performing a full reset of the receiver will purge any
POWER_UP.CFG file or other application or configuration file(s) in the receiver. If you are going to update the
receiver firmware it would save time and effort to do that update before creating and installing the
POWER_UP.CFG file.

We recommend performing a full reset of the receiver before beginning this procedure. That way the user can be
confident that no previous configuration artifacts are hindering the successful completion of this procedure.
(Warning: Make sure to download any needed data from the receiver before resetting because resetting will
permanently delete all data files.) For instructions on resetting the Trimble R8 and other models, refer to the
Inland GPS Technical Tips document titled Resetting Trimble GPS/GNSS Survey Receivers.
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2. Establishing necessary connections to the receiver
The Trimble R8 must be powered during this procedure, either by internal batteries or an external power source.

It is also necessary to have a serial-data connection between the Trimble R8 and the computer running GPS

Configurator. Either serial port on the Trimble R8 should work fine; in preparing these instructions we used Port
2 mainly because all Trimble R8 users are likely have a null-modem cable that will connect to this port.

3. Starting GPS Configurator and connecting to the Trimble R8

Start GPS Configurator by double-clicking its shortcut. The |[ & pevice connection [
Device Connection dialog will appear as shown at right.

The devices which GPSConfig can
communicate with are lizted below.

Under Device Type, click the appropriate model designation
(Trimble R8/R6/R4 in this case) to highlight that selection.

Select a device and PC part to uze,
and prezs '"Connect’’ to continue,

To the right of the PC port label, select the COM port that is
connected to the Trimble R8. In our situation that happened
to be COMA4, but the user needs to select the correct COM
port on their computer.

Device tppe

5700

5800

Epoch

Others

Trimble B7 /AR5

Click the Connect button.

@ Trimble.
PC port JEDM4 '1
|::> Connect | Cancel | %

| e

GPS Configurator will establish a connection with the [ #. GPs Configurator Port 2 On COMA ==

Trimble R8 and display a dialog as shown at right. This time

the Details tab came up first; your results may vary. Serial outputs | Bover | Antenna | Config | Rado | Ref |
Details ] Gen Tracking ] Fosition ] Log data ] Ease I

There is much useful information accessible via GPS Zoels

Receiver Power part | Internal

Configurator, but we will concentrate on the task at hand. _ :
Serial number 4919171339 Power lewvel |85%

Click on the Serial outputs tab to bring up the next dialog. = kil b Bl S e
p g p g =3 Maonitor version 410 Mermamy left  |53203KE
GPS week 1754 GPS zecond |150053

Local time  |08/19/1311:40:37  Bluetooth id | Rover - Inland GPS

Inztalled options
Optian J Walue |
CMR Inputs
CMRE Outputs
RTCM Inputs
RTCH Outputs
Data Collector
[rata Logging
UHF Trarsmit T

RS

Device zelection I

QK | Cancel ol Help
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4. Configuring the Trimble R8 so it sends serial data through Port 2

You will notice in the Serial outputs dialog at right that the  |["#\ ces configurator Bort 2 0n coMa =
receiver is not outputting any data at present, which is what _
we expect since we performed a full reset of this Trimble R8 ||| Detsis | Genewl | Tracking | Postion | Logdats | Base |

before starting the procedure. Serisloutputs | Rover | Atenna | Config | Rsdo | Ref |
- Dutputs

RT17/RT2Y

f{PD[l‘I | Frequency | 20 Hz -

It is our objective to configure the receiver so it outputs the
NMEA GGA data sentence through Port 2, so click the Add

button in the NMEA area of the dialog. -
& Remaove
GSOF
Add
FRemave
Part zettings
Fart |Port 1 | Baudrate J384DD ﬂ Farity |None Lj
Current outputs Flows control |N'3”E _J
Reset
Reset all ports
oK | cancel | Aok | Hep |
!
The Add NMEA outputs dialog appears as shown at right. | "5 1. s it " |
Using the pull-down boxes, make the following settings:
’ Type |::>] GGA |

Type GGA Part Patz v
Port Port 2 B % 1:
2 -

Frequency 1Hz

Click the OK button to accept these settings

& [ ok ] Cancel |
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Now we are back to the Serial outputs dialog. NMEA- #\ GPS Configurator Port 2 On COMA [FEREEE )
GGA appears in the NMEA area of the dialog.
Details ] General ] Tracking ] Position | Log data ] Base I
Click the Apply button in the bottom row of the dialog. Serisloutputs | Rover | Atenna | Config | Rsdo | Ref |
After a few seconds NMEA — GGA will appear in the St
Current Outputs area of the dialog. m EnkidPatt =] Freawensy[20Rz =] apt
In the Port settings area of the dialog, set Port to Port 2 and “'ﬂfféﬁ —— —
confirm that baud rate is 38400 and parity is None. i ' o : Add
i—’ Femave
Please note that you may add additional NMEA-0183 and
other messages as necessary. It is not necessary that all G50F
messages are output at the same frequency. s
FRemave
Part zettings
|_ Faort | Part 1 | Baudrate J384DD ﬂ Farity |None Lj
Current outputs Flows control |N'3”E _J
[ NME& - GG Port 2 Fieset
Reset all ports
(0]:4 | Cancel Help
Configuring Trimble R8 GNSS receiver to output serial data 19 August 2013 Page 4 of 8



5. Creating the POWER UP.CFG configuration file

Click on the Config tab to open the dialog of the same name
and as shown at right.

The CURRENT file within the On Receiver area of the
Config dialog now has the settings we want the Trimble R8
to have each time we power up the Trimble R8.

Highlight CURRENT, then click the Save As button.

The Save As dialog shown below will appear.

®\ GPS Configurator Port 2 On COM4 ESREER S

 On Digk -

Details ] General ] Tracking ] Position 1 Log data ] Base ]
Senial outputs 1 Rover ] Antenna  Config ] Radio ] Ref ]
~0On Receiver—
Hame: | Date [mmdd/w) | Siee Apply |
CURRENT 08-19-2013 3952
DEFALLTS 12-07-2009 3530 HEmoy

Savebs J
CHiF i, &

Folder with Application files

Browsze
Ayailable configuration
Mame | Receiver | Date [mm/d Serd

4 | I | 3

™ Apply Immediately

oK G sy | hep |

-
&L Save As ﬁ
@\Jvl <« Remova.. » Trimble RE Serial Cutput » - | 4f| | Search Trimble R8 Serial Output 0 |

Organize = MNew folder CEEHE I‘.ﬂl
£ Mame Date modified Type Size
Position files 8/18/2013 4:12 PM File folder
o
el
g |
= 1 | L} 3
File name:  POWER_UP.CFG { ] =
Save as type: | App File (*.cfg) v]
. Hide Folders :> Save | | Cancel ‘
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Tell the Save As dialog to store this file as POWER_UP.CFG. (Don’t forget the underbar.)

Set the destination to an appropriate folder on your computer, or else remember where the file will be saved.
Click the Save button.

6. Sending the POWER UP.CFG configuration file to the Trimble R8

In the On Disk area of the Config dialog, click the Browse |[&. aps configurator Port 2 0n COM4 =
button and navigate to the folder in which you saved the _
POWER__UP.CFG configuration file in the previous step. Detals | General | Tracking | Postion | Logdata | Base |
Senal outputs | Rowver ] Antenna Config | Radio I Rief I
In the Available configuration field you will see the Al e
POWER_UP.CFG file. Name Date [mm/dd/p) | Size Apply
CURRENT 08-15-2013 3952
Highlight that file name and click the Send button. | EEE?EUF%_TUSP ]33?3383 3323 4
Savebs
After a few seconds you should see the POWER_UP.CFG * :
file (minus the extension) in the On Receiver field. (If it .
does not appear and there was no error message, it may be S
necessary to close and restart GPS Configurator.) relen i pplEscTies %
|E:'\Tlimble R& Serial Dutput Browse ...

Click the OK button to close GPS Configurator.

Ayailable configuration

Power down the Trimble R8 using the power button on the e L send |
recelver. e B R L A B e e iR Ao Bece

[~ Apply Immmediately

QK | Cancel | I | Help I

Now when you start the Trimble R8 it will load the settings in the POWER_UP.CFG file and operate as it was
when the POWER_UP.CFG file was created.

The serial output through Port 2 will continue even when the Trimble R8 is controlled as a RTK rover by Trimble

Survey Controller or Trimble Access software, as long as the survey style does not tell Port 2 to do something
other than output serial data.
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7. Verifying data output from the Trimble R8
At this time, the user could connect the device or equipment that is to receive the serial-data message to Port 2 on
the Trimble R8.

It is suggested that the user confirm the data output with HyperTerminal or another terminal program. The
NMEA-0183 messages consist entirely of ASCII characters, so they are easily viewed in a basic terminal
program, as shown in the next image.

= — : .
# ' Direct to COM4 - HyperTerminal - | =| B ﬁ]
File Edit VYiew Call Transfer Help

%Ggégg?%§5252.BB,&&31.51821193,N,1@9@2.2@912?1&,”,&,09,@.9,155@.681,H,—1?.@51,H, ‘
gégégg?%ggg53.BB,&&31.518219&1,N,1@9@2.2@912?85,”,&,@9,@.9,155@.68&,H,—1?.@51,H,
iégégg?%ggg5ﬁ.BB,&&31.5182B92@,N,1@9@2.2@912?1&,”,&,@9,@.9,155@.6?9,H,—1?.@51,H,
gﬁgégg?%EEESS.BB,&&31.5182082@,N,1@9@2.2@912?@8,”,&,@9,@.9,155@.68@,H,—1?.@51,H,
gGEGEE?%E%%SG.BB,&&31.51829838,N,1@9@2.2@9126@?,”,&,@9,@.9,155@.6?8,H,—1?.@51,H,
gégégg?%gg?S?.BB,&&31.5182B?25,N,1@9@2.2@912825,”,&,@9,@.9,155@.683,H,—1?.851,H,
gégégg?%gg%SS.BB,&&31.51820562,N,1@9@2.2@912665,”,&,@9,@.9,155@.6?2,H,—1?.851,H,
gGBéEE?%E%%SQ.B@,&&31.518211£?,N,1@9@2.2@912?2&,”,&,@9,@.9,155@.682,H,—1?.@51,H,
%Ggégg?%ggg@@.@@,&&31.51821@?6,N,1@9@2.2@9131&5,”,&,@9,@.9,155@.686,H,—1?.@51,H,
%Ggégg?%gggﬂl.BB,&&31.5182119&,N,1@9@2.2@91292?,”,&,@9,@.9,155@.68&,H,—1?.@51,H,
%G§é§§2i§%§@2.@@,&&31.5182125&,N,1@9@2.2@913@&9,”,&,@9,@.9,155@.69&,H,—1?.@51,H,

B

4 Lﬂ] 1 L I3
Connected 0:02:43 Auto detect 38400 8-N-1 MNURM

1« [m

The above image of a HyperTerminal screen shows the second-by-second output of the NMEA-0183 GGA
message. Two items that bear mention are

1. The GPS-quality indicator (right arrow above.) The “4” in this column indicates “Real-Time Kinematic, fixed
integers.”

2. The reference-station indicator (left arrow above). The point ID of reference station used in preparing these
instructions was 21. This can be useful in detecting if the Trimble R8 is receiving reference data from a
station other than the desired station.

Other considerations —

Serial communications

In the course of preparing this document we were pleasantly surprised to find that GPS Configurator could still
communicate with the Trimble R8 through Port 2 on the receiver which was outputting the NMEA GGA data
string at the same time. All prior experience with serial communication indicated this was not to be expected.

It may be that outputting only the one data string left sufficient available time each second for GPS Configurator

to get through. Perhaps if the Trimble R8 was sending multiple data strings or using a slower data rate this would
not have been possible.

Configuring Trimble R8 GNSS receiver to output serial data 19 August 2013 Page 7 of 8



In some cases it may be necessary to run GPS Configurator through Port 1 on the Trimble R8 while outputting
data on Port 2, or vice-versa.

Dates displayed by GPS Configurator

It has been noticed for several years that GPS Configurator shows incorrect and erratic dates for the files on
the Config dialog. We have tried running GPS Configurator as Administrator, but that did not help. Itis
believed that this is a program quirk that is not likely to be corrected.

Automatic initialization

If the internal radio modem in the Trimble R8 receives valid RTK reference-station data at power up the
receiver will automatically initialize. Connecting to the Trimble R8 with GPS Configurator and viewing the
Position dialog will confirm this.

Reference-station data received via internet

If the Trimble R8 receives RTK reference-station data via a data collector connected to the internet, the GPS
solution will be autonomous at times when there is not an active survey involving the Trimble R8 and the
data collector. If the Trimble R8 receives RTK reference-station data via a built-in GSM module it may
initialize when powered on, but this is merely a guess because we have no way of testing that.

Performing configuration while tracking satellites

Experience with other Trimble survey receivers indicates that in some circumstances GPS Configurator
produces better and more predictable results if the receiver is actually tracking both L1 and L2 on four or
more GPS satellites while connected to GPS Configurator. If the user encounters problems while using
these instructions, it is suggested to try with the receiver tracking satellites.
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