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LIMITED WARRANTY TERMS AND CONDITIONS

Product Software

Product software, whether built into hardware circuitry as firmware,
provided as a standalone computer software product, embedded in flash
memory, or stored on magnetic or other media, is licensed solely for use
with or as an integral part of the Product and is not sold. If accompanied
by a separate end user license agreement (“EULA”), use of any such
software will be subject to the terms of such end user license agreement
(including any differing limited warranty terms, exclusions, and
limitations), which shall control over the terms and conditions set forth
in this limited warranty.

Software Fixes

During the limited warranty period you will be entitled to receive such
Fixes to the Product software that Trimble releases and makes
commercially available and for which it does not charge separately,
subject to the procedures for delivery to purchasers of Trimble products
generally. If you have purchased the Product from an authorized Trimble
dealer rather than from Trimble directly, Trimble may, at its option,
forward the software Fix to the Trimble dealer for final distribution to
you. Minor Updates, Major Upgrades, new products, or substantially
new software releases, as identified by Trimble, are expressly excluded
from this update process and limited warranty. Receipt of software Fixes
or other enhancements shall not serve to extend the limited warranty
period.For purposes of this warranty the following definitions shall
apply: (1) “Fix(es)” means an error correction or other update created to
fix a previous software version that does not substantially conform to its
Trimble specifications; (2) “Minor Update” occurs when enhancements
are made to current features in a software program; and (3) “Major
Upgrade” occurs when significant new features are added to software, or
when a new product containing new features replaces the further
development of a current product line. Trimble reserves the right to
determine, in its sole discretion, what constitutes a Fix, Minor Update,
or Major Upgrade.

Official Language

THE OFFICIAL LANGUAGE OF THESE TERMS AND CONDITIONS IS
ENGLISH. IN THE EVENT OF A CONFLICT BETWEEN ENGLISH AND
OTHER LANGUAGE VERSIONS, THE ENGLISH LANGUAGE SHALL
CONTROL.
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CHAPTER

Introduction to Trimble GPS Studio

In this chapter:

B Features

B Technical assistance

The Trimble GPS Studio Application User Guide
describes the Trimble® GPS Studio application,
which you can use to configure GPS receivers.
With a rich user interface and feature set, the
Trimble GPS Studio has replaced earlier
programs used for monitoring and interacting
with Trimble Embedded Devices.

The application, which works with a serial
connection, needs a virtual serial USB driver to
work with the standard USB interface provided
on GPS receiver starter Kits.

Instructions for the virtual serial USB interface
are included.

Trimble GPS Studio Application User Guide
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1 Introduction to Trimble GPS Studio

Features

Feature

Description

New Connection with
Auto-Detect Receiver

Monitor

Receiver Configuration

Configurator.

Data Logger
Data Converter
Generic Packets
Flash Loader

Tests a GPS receiver port for protocol and baud rate so that you do not have to
remember them when you connect the GPS Studio application to the GPS receiver.

Shows time, velocity, position data, receiver mode and status, map functions, and an
auto-query function to report satellite data, and more.

Enables you to configure a receiver and save its configuration

Enables you to load, modify, and save receiver configurations and then apply them to
additional receivers.

Logs the output of one or more GPS devices at the same time.
Converts logs from the data logger into formats used by other applications.
Sends and views received raw data.

Loads new firmware into the GPS receiver.

Technical assistance

If you have a problem and cannot find the information you need in the product
documentation, contact the Trimble Technical Assistance Center at 800-767-4822 or
email ctsupport@trimble.com.
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CHAPTER

Downloading and Installing the
Application

In this chapter:

Downloading and installing the
application

Extracting the Trimble GPS Studio
application

Installing the FTDI USB Virtual COM
port driver

Connecting the starter kit to the
computer

B Assigning the USB virtual COM port

m Disabling the Microsoft serial ballpoint

driver

This chapter describes how to install software
and hardware needed for the Trimble GPS Studio
application, and how to connect the Starter Kit
to your computer.
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2 Downloading and Installing the Application

Downloading and installing the application

Requirements

You need the following:

A computer running one of the following Microsoft® operating systems:
- Windows® 7

- Windows Vista®

- Windows XP with Service Pack 3

A free USB port on the computer

Internet access

Downloading the application

1.
2.

3.
4.

Go to the Trimble Support website at http://www.trimble.com/support.shtml.

In the Support A-Z screen, scroll to and then click the GPS receiver that is included in
your starter kit, for example the Condor Family of GPS Modules or the Copernicus® II.

& Trimble ™

PRODUCTS & SOLUTIONS SUPPORT & TRAINING ABOUT TRIMBLE IN
Products A-Z

Trimble Home > Products A-Z

ABCDEFGHIJLMNOPQRSTUVWXYZ1-9

This list does not include discontinued products. For a complete list of supported products,
including discontinued products, see Technical Support

Acutime™ Gold GPS Smart Antenna
Ag3000 Cellular Data Modem
AgGPS® 106 Receiver

AgGPS® 162 Receiver

AgGPS® 252 Receiver
AgGPS® 262 Receiver

Click the Support tab for the selected product.
In the Support tab, select the Support link.

~ Specification ' KeyFeatures Support

Condor Family of GPS Modules

Documentation- Manual, Certificates and Product Bulletins

< Back

The Support page shows all the software that is available for download.
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5. Download the files you require and save them to a folder on the computer hard drive.

- You must download:
TrimbleStudio_vn-nn-nn.zip (where “vn-nn-nn" is the file version)

- Ifyou are not currently running the Windows 7 operating system, you may need:
FTDI_USB-Serial_Driver.exe.

Extracting the Trimble GPS Studio application

1. Use Windows Explorer to browse to the TrimbleStudio_Vn-nn-nn.zip file you
downloaded.

2. Extract the application to alocation on the hard drive.

Note - The directory you select will also become the initial default directory for logs and reports from
the application.

Installing the FTDI USB Virtual COM port driver

The starter kit uses a USB 2.0 dual serial port emulator interface chip from Future Technology
Devices International (FTDI) Ltd. The GPS Studio application requires the FTDI driver.

» Installation is automatic if you are running the Windows 7 operating system, have
granted Windows Update permissions, and are currently accessing the Internet. In this
case, continue with the procedure described in Connecting the starter kit to the
computer, page 8.

Note - The Windows 7 operating system automatically connects to the Windows Update website and
to install the latest WHQL” (Microsoft Windows Hardware Quality Labs) Certified Available driver
for the USB-to-serial emulator interface chip from FTDI This happens when you plug in the USB
cable, as long as you have an available Internet connection and if your update settings are set to
allow this.

» Ifyou are not running the Windows 7 operating system, you must manually install the
driver that you downloaded from www.trimble.com. See below.

Note - The latest driver is available as a setup executable from the FTDI website at
http://www.ftdichip.com/Drivers/VCP htm.

Manually installing the driver

1. Use Windows Explorer to browse to the FTDI_USB-Serial_Driver.exe file you
downloaded from the Trimble website (or the file from the FTDI website) and then
double-click it.

2. The following message may appear: FTDI CDM Drivers have been successfully
installed. Click OK.

3. Save any open files, close open programs and then click Restart Now.

Trimble GPS Studio Application User Guide 7
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2 Downloading and Installing the Application

Connecting the starter kit to the computer
1. Connect one end of the USB cable (supplied) to the USB connector on the Starter Kit:

2. Connect the other end of the USB cable to your computer. The USB cable now supplies
power to the unit.

Note - Depending on the starter kit product and the antenna supplied with it, you may need to
connect power supply to the power connector on the starter kit. (One or more power supply
accessories may be supplied with the starter kit; accessories vary by GPS receiver product.)

3. Connect the GPS antenna to the interface unit:

4. For the best GPS reception, place the antenna outside or near a window.

5. Optionally connect to the BNC connector on the rear of the interface unit for the PPS
output:

8 Trimble GPS Studio Application User Guide



Downloading and Installing the Application 2

6. Turn on the GPS Starter Kit (interface) unit. The power LED lights green.

Assigning the USB virtual COM port

After you have physically plugged in the USB connectors and turned on the Starter Kit, a
dialog similar to the following appears on the desktop. It indicates that the FTDI driver has
automatically assigned two virtual serial COM ports to the USB port. Click Close.

Your device is ready to use

USB Composite Device J Ready to use
USB Serial Converter A J Ready to use
USB Serial Converter B J Ready to use

USE Serial Port (COM3) J Ready to use
USE Serial Port (COMLO) J Ready to use

Note - When you later need to select a COM port within the GPS Studio application, these two USB
Serial Ports appear in the application for selection.

Note - If the Windows 7 operating system did not automatically install a driver for the USB-to-serial

emulator interface chip from FTDI, you may need to install the driver manually. See Installing the
FTDI USB Virtual COM port driver, page 7.
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2 Downloading and Installing the Application

Viewing the assigned COM ports in Windows Device Manager

Expand the Ports (COM & LPT) node and then find the two USB Serial Port COM numbers; in
this example, COM10 and COMO.

[» i Portable Devices

4 75 Ports (COM & LPT)

f?' Communications Port (COML)
.Y ECP Printer Port {LPT1)

‘? RIM Virtual Serial Port v2 (COMA)
f; BIM Virtuial Serial Port w2 (COMS)
Y5 USB Serial Port (COMIO)
¢ F-Y3 USB Serial Port (COM9)
b 4K Processors

b \§ Smart card readers

Note - In general, the COM A port of the GPS device is the lower COM number; the COM B port is the
higher number.

Disabling the Microsoft serial ballpoint driver

If the mouse pointer jumps around on the screen, check the system tray to see if the
Microsoft serial ballpoint (mouse pointer) device has been enabled. If this is the case, do the
following to disable it:

1. Turn off the Starter Kit to stop the pointer jumping.

2. Onthe computer, open the Device Manager:

File Action View Help
il Aol L
| 3-3 Batteries

b g Bluetooth Radios
I -g= Cisco Media Devices

-8 Computer

:s =g Disk drives

- B Display adapters

b -3 DVD/CD-ROM drives

b g IDE ATA/ATAPI controllers

b E IEEE 1394 Bus host controllers

b & Keyboards

L\\,ﬂ Mice and other pointing devices
3 "= Modems

- B Monitors

b l_-? Network adapters

b -E5] PCMCIA adapters

B Portable Devices

> X5 Ports (COM & LPT)

b m Processors

b fg Smart card readers

b -%| Sound, video and game controllers
b L% Storage controllers

48 System devices

b i Universal Serial Bus controllers
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Downloading and Installing the Application 2

Note - In the Windows 7 Start menu, enter Device Manager in the Search field and then select it from
the results list under the Control Panel heading.

3. Expand the Mice and other pointing devices node.

e T T )

} i ﬁ IEEE 1394 Bus host controllers

s 2 Keyboards
| |\ﬂ Mice and other pointing devices |
U] Modems
> B Manitors
b -&¥ Network adapters

} 5] PCMCIA adapters

4. If Microsoft Serial BallPoint is listed, right-click it and then select Disable.

= ’_"'; Mice and other pointing devices
') Alps Touch Pad
’;} HID-compliant mouse

L M‘; e Update Driver...
] § Manitors Disable
B8 Metwork adapters Uninstall
ES Bluetooth Devic
ES Bluetooth Devig
BE® Broadcom Metk| Properties

e Bt 8 N T NI

+1-[H]

Scan for hardware changes

5. Turn on the starter kit.
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CHAPTER

Running the Application

In this chapter: This chapter describes how to start the Trimble
GPS Studio application and how to connect to
the Starter Kit from the application. It also
includes overview descriptions of the Trimble

B Trimble GPS Studio screen GPS Studio window and the Monitor window.

m Connecting the Trimble GPS Studio
application to the GPS receiver

m Starting the Trimble GPS Studio
application

m Monitor screen

Trimble GPS Studio Application User Guide 13



3 Running the Application

Starting the Trimble GPS Studio application

Double-click the icon in the folder where the application is stored.

Trimble GPS Studio screen

D le GPS Studia [=rEEs)

Connections  Tools  Window  Help

| TGS v1.01.7 ‘ ¥ Connect to Device + “New Connection... -” ] Data Logger [C] Data Converter [ Preferences ] Exit

Monitoring OFF _Logging OFF _10:34 PM

Menu bar
Command bar

Status bar

Note - Additional windows appear within the main Trimble GPS Studio window if you leave them

open when you exit the application.

Menu bar
Select ... To access ...
File Preferences and Exit
Connections New Connection, Auto-Detect, Refresh Com List, and Device Manager
Tools Data Logger, Data Converter, Flash Loader, and Configurator
Window Window functions and a list of the open windows

Note - By selecting an open window this is brought into view.

Help Current release information

Command bar

Click ... To ...
Version number Open the About screen.
Connect to Device View the list of devices that you can connect to. Click an item on the list to select it.

drop-down list

New Connection View a list of connection features and COM ports. Click an item on the list to select it.

drop-down list

Note - This is the featured method for connection used in the user guide.

Data Logger Log raw data from one or more connected devices.

Data Converter Convert logged raw data to various formats

14  Trimble GPS Studio Application User Guide



Running the Application 3

Click ... To ...

Preferences Configure various program settings.

Exit Exit the Trimble GPS Studio application
Status bar

This contains the following display-only status items:

Status item Options

Monitoring ON or OFF.

Logging ON or OFF.

Time Hours, minutes; AM or PM

Connecting the Trimble GPS Studio application to the GPS
receiver

The New Connection feature enables you to connect to the GPS receiver and provides
auto-detection of baud rates, parity, data bits, and stop bits settings.

1.  Click New Connection...¥ and then select the required USB Serial Port (in this example,
USB Serial Port (COM 9)) from the drop-down list:

File Connections Tools Window Help

| TGS v1.01.20 | ﬂ Connect to Device |W v” '_' Data Logger

New Connecticon...
Auto-detect...

Communications Port (COM1)
COoM 2

RIM Virtual Serial Port v2 (COM4)
|

USE Serial Port (COM10)

Refresh COM List
Davice Manager

Note - If you know which port serves a particular protocol, select the port for the protocol you want.

Note - If you do not see the COM ports for the GPS receiver in the list, refresh the list as follows:
1. Select New Connections / Refresh COM List.

2. Click the information screen to close it.

3. Ifitis open, close the New Connection screen.

4. Click New Connection... ¥ again. The COM port should now appear in the list.

Trimble GPS Studio Application User Guide 15



3 Running the Application

The New Connection dialog appears:

[ePs Receiver

Device:

COMPort: [USB Serial Port (COM3)

[ Auto-detect settings. If not checked, select below:

BaudRate: [38400

Parity: [None - ]
DataBits: |8 -
Stopits: |1 -

2. Select the Auto-detect settings check box. The Trimble GPS Studio application now
auto-detects baud rate and other settings in turn for each protocol. A message Checking

for <PROTOCOL> using appears on screen to show the auto-detect status:

[ePs Receiver

Device:

COMPort: [USB Serial Port (COM3)

Auto-detect settings. If not checked, select below:

Chedking for
Baud Rate:
Parity:

Data Bits:

Stop Bits:

TSIP using:
38400
Mone

8

1

QK

Note - If you clear the check box, only the settings selected in the bottom half of the dialog (for Baud
Rate, Parity, Data Bits, and Stop Bits) are used.
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Running the Application 3

3. Click OK. The Monitor screen appears:

File Connections

| Tes v1.01.7 | &

Tools Window Help

Connect to Device * “Mew Connection... v” 7 Data Logger D Data Converter @ Preferences | Exit

'@' Copernicus II Receiver Monitor [COM 9] E = @
Monitor * -E' Receiver = || AUTO QUERY: ON ‘ Map ‘ Sensitivity: Indoor

Time [GPS]
Time

Date
Week
Velodty
East
South

Down
Speed

Position
Latitude
Longitude
Altitude

Receiver Mode & Status Satellite Data
Wed 19:40:16 Mode | 3D, Auto (7 5V), SBAS SV CfNo Az, Elev.
February 23, 2011 Status doing position fixes - 40.0 [303.0 (418
1624 TOW | 330016 Almanac| complete & current - 33.0 |252.6 |23.4

DOPs Status

ms  poop | 305 BBRAM O

mjs rrc o il [0
HooP | 139 FEdE
T

VDOP | 2.71 Osc (ppm) B =0
mifhr TDOP | 2.05 -1619.84
Firmware Info - 41.0
N [ 42 | 24.30209 application | 1.07.1 | 06/24/10
W | 71° | 15.50396' Monitor Protocols 133 34.0 216.7 |34.8
49,15 m HAE In| TSP out|Tsie v [l [s20 [195.9 [446

mfs

Tx'® Rx &

Satellite & Channel Data: Packet (:5C 0:01:08 =~ COM 9: 38400-8-N-1

Monitoring ON  Logging OFF  2:40 PM

If the receiver is detected, data appears in the Monitor screen, and a message screen
appears. Click the message screen to close it:

/_ Successfully detected and connected to
Copernicus II Receiver outputting TSIP data on
COM 9.

The serial port settings are 38400-8-None-1.

\ Click here to close this window.

If the receiver is not detected, an error message appears. You can try to resolve the
issue by doing the following:

Trimble GPS Studio

.

) COM 3 is already in use by some other
# program. Please choose a different port
or close the other program.

- Ifyou cleared the Auto-detect settings check box, select it and then try again.
- Select another COM port and then try again.

- Refresh the COM port list, see page 15.

- Use the On / Off switch to turn off the starter kit and then turn it on again.

Trimble GPS Studio Application User Guide 17



3

Running the Application

Monitor screen

The Monitor screen indicates that the Trimble GPS Studio application is connected to the
GPS receiver; use it to monitor the receiver performance.

— Command bar

@' Copernicus I Receiver Monitor [COM 9] EI =] @
@ Monitor = ;EL' Receiver = || AUTO QUERY: ON | Map | Sensitivity: Indoor
Time [GPS] Receiver Mode & Status Satelite Data
Time Wed 19:40:16 Mode | 3D, Auto (7 5V), SBAS SV CMNo Az Elev.
Date February 23, 2011 Status doing position fixes - 40.0 [303.0 [41.8
Week [1524 TOW | 330016 Almanac| complete & current BB [33.0 |2525 |23.4
Velodty DOPs Status
East 0.084 m/s pooP | 3.05 BBRAM
South 0.011 m/s R ¢ [ll[+20 [68.7 552
HDOP 1.39 ANT ok
Down 0.050 m/s BBl [s10 [3255 [75.2
vDOP | 2.71 T
: Bl (0 1117 [655
Speed 0.0 mifhr TDOP 2.05 -1519.84
Position Firmware Info - 41.0 [57.5 [43.2
Latitude N 42° | 24,30209' Application | 1.07.1 |06/24/10
Longitude |W | 71° 16.50396' Monitor Protocols 133 (240 [216.7 |34.8
Altitude 49,15 m HAE In| TSIP Out |TsIP - - 272.0 |195.9 [24.6
Tx@ Rx @ Satellite & Channel Data: Packet (x5C 0:01:08

COM 9: 38400-8-N-+{—Status bar

Command bar

Click ...

To ...

Monitor drop-down list

Access a menu that includes raw data, GPS receiver, and GPS system information.

Receiver drop-down list

Access a menu that includes GPS receiver configuration and reset options.

Port drop-down list

dialog appears.

Select the appropriate port. When you select a port from the list, the Port Settings

Auto Query (ON or
OFF)

Click, if ON, to request additional information from the GPS receiver (this information
is not automatically sent by the receiver).

Map Open the Position Map window.
Sensitivity Read-only field with either “Outdoor” or “Indoor” as value.
18 Trimble GPS Studio Application User Guide



Running the Application 3
Status bar
This contains the following display-only status items:
Status item Options
Tx If blinking green, this means that the application is transmitting to the GPS receiver.
Mouse over Tx to view the Incoming Serial Data Statistics:
Incoming Serial Data Statistics
Total bytes received: 35171
Total packets receiwved: 1497
Average packet size: 23 bytes
Average traffic: 456 bytes/sec
&
| Tx @ l@’( @ Monitoring Copernicus II Receiver... 0:01:17 COM 12: 38400-8-N-1 |
Lar
Rx If blinking green, this means that the application is receiving from the GPS receiver.
Elapsed Time  The hours, minutes, and seconds that the application has been connected to the receiver.
Port COM port settings
Trimble GPS Studio Application User Guide 19
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CHAPTER

Configuring the Receiver

In this chapter:

Configuring the GPS port
Configuring outputs
Configuring PPS
Configuring NMEA

Completing the configuration

This chapter describes how to configure the GPS
receiver. To do this, you will configure the GPS
port, Outputs, PPS, and NMEA.

Note — GPS modules from the Condor family have a
limit of 8 “Saves” in the Configure Receiver screen.
After this, you must reflash the device. See Using the
Flash Loader application, page 39.

Note - Change the settings that you require and
then click Set Only click Save Configuration
when you are completely done.

Note - The options that are available from the
Configure Receiver drop-down list depend on the
device that is being configured.

Trimble GPS Studio Application User Guide 21



4  Configuring the Receiver

Configuring the GPS port

1. From the Monitor window, click Receiver and then select Configure from the drop-down
list:

Note - Options available within the Configure Receiver box depend on the device being configured.

(R
M| AUTO QUERY: ON | [ Map | Sensitivity: Indoor

(=] Mmonitor V@- Receiver
Time [GPS] v Receiver Mode & Status Satelite Data
Time | wed 19:40:15 Mode | 3-D, Auto (7 5V), SBAS SV CfNo Az Elev.
Date | February 23, 2011 Status | doing position fixes - 40.0 |303.0 |41.8
Week | 1624 TOW | 330015 Almanac| complete & current -|330 |252.6 |23.4

Velodty DOPs. Status l_

East 0.084 mis  ppoop | 3.05 BERAM O
South 0.011 s ipop [ 139 RTC O

g
B

: ANT oK
D 0.050 325.5 [75.2
T mE vooe | 271 et

1117 [65.5
Speed 0.0 mihr  TDOP | 2.05 -1619.84

Position Firmware Info

Latitude [N | 42° | 24.30209 Application | 1.07.1 | 06/24/10
Longitude ,W ITIM Monitor Protocols

Alfitude | 43.15  mHAE In[ TSP oOut TSP~ -WW 22,

Tx@ Rx @ Satellite & Channel Data: Packet (k5C 0:01:08  COM 9: 38400-8-N-1

SHEENEEEN

B H HEE
JHIER
g 4 |

m

2. Inthe Receiver Configuration dialog, select the Port Configuration tab:

% Receiver Configuration [COM 14]

PPS Configuration | SVMasks | MMEA | TAIP | &PIO
GPS Configuration | Port Configuration | Qutputs | Position Filter

Receiver Port: Protocols

Input: Output:
BaudRate:  |33400 '+ TSIP TSIP
[InMes  [CINMEA

Fanty: Non Otar  [JTar
B Hle a AL ALl
Stop Bits: 1 Change local COM settings to

match receiver's port settings

(o= ) (o ) (=)

3. Select:
- Therequired Receiver Port, Baud Rate, Parity; Data Bits, and Stop Bits.
- One Input and one Output protocol.
4. Click Set to save the settings on this tab.
Note - Do not click Save Configuration until you have completed changes on all tabs.

5. Continue with Configuring outputs or go to Completing the configuration
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Configuring outputs

1. Inthe Receiver Configuration dialog, select the Outputs tab:

% Receiver Configuration [COM 14]

| PPS Configuration | SVMasks | nNMEA TAP | GPIO
| GPS Configuration || Port Configuration | Outputs |Posiﬁor1 Filter

Position: (#JLLA ()ECEF Double predsion position output

Alttude: (DHAE C)MSL [Jrosition super-packet (0x8F-20)

[Jraw measurements (0x54)
Velodity: (®ENU (O ECEF

[ satellite tracking data (0x5C)
e ®gps Ourc [ signal levels (0x47)

Sig Level: () AMU (3 dB-Hz | [ chedksumming packet (0xAA)

(o) (oo ) (o)

2. Select the required setup options.
3. Click set to save the settings on this tab.
Note - Do not click Save Configuration until you have completed changes on all tabs as needed.

4. Continue with Configuring PPS or go to Completing the configuration.

Configuring PPS

1. Inthe Receiver Configuration dialog, select the PPS Configuration tab.:

# Receiver Configuration [COM 14]

GPS Configuration | Port Configuration | Outputs | Position Filter |
PPS Configuration | symasks | nmEa | tar | crio |

Output: (3 Always ON Offset: I:I nanosec
() Fix-based Pulse Width: nanosec

) Always OFF

Polarity: () Positive
O Megative

(om) (o ) (5=)

2. Select an option from the Output list. The options are:

- Always ON. PPS is present even without a GPS fix and will free-run until a fix is
obtained.

- Fix-based. The PPS is output only when the receiver has a fix.
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- Always OFF.

3. Enter values or select settings for additional fields as required. The parameters and
settings in this step are determined by the receiver being configured.:.

- Enter a value in the Offset field (units are in nanoseconds).
- Enter a value in the Pulse Width field (units are in nanoseconds).

- Select an option in the Polarity field (positive or negative).
4. Click Set to save the settings on this tab.
Note - Do not click Save Configuration until you have completed changes on all tabs as needed.

5. Continue with Configuring NMEA or go to Completing the configuration

Configuring NMEA

1. Inthe Receiver Configuration dialog, select the NVIEA tab:

#. Receiver Configuration [COM 14] l'z|

| GPs Configuration | Port Configuration | Outputs | Position Filter |
| PPS Configuration

| svMasks | NMEA | Tap GPIO

Sentences General

Oeea [Cesv  [rmc Output Interval
{1-255 sec):

e Oesa  [vre

[Jzoa [Jmw= [Jsa*

* Not available on all products

(o) (oo ) (o)

2. Select the required setup options:

- Sentences: Select one or more NMEA messages. The options are:

Message Description

GGA GPS fix data

GSV GPS satellites in view

RMC Recommended minimum specific GPS/Transit data
GLL Geographic position - Latitude/Longitude
GSA GPS DOP and active satellites

VTG Track made good and ground speed

ZDA Time and date

TF! Receiver status and position fix

BA' Antenna status

GsT! GPS Pseudo-range noise statistics

CHN' GPS channel status
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"Not available on all products

- General: Enter an integer (between 1 and 255) to represent the output interval in
seconds.

3. Click Set to save the settings on this tab.
Note - Do not click Save Configuration until you have completed changes on all tabs as needed.

4. Ifrequired, you can now click any other tab to set additional parameters or go to
Completing the configuration.

Completing the configuration

1. Once you have made all changes, in the last tab click Set and then click Save
Configuration.

Note — GPS modules from the Condor family have a limit of 8 "Saves” in the Configure Receiver
screen. After this, you must reflash the device. See Using the Flash Loader application, page 39.

2. Click Close to close the Configure Receiver dialog.
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CHAPTER

Using the Core Tools

In this chapter:

Logging the GPS receiver output
Converting output logs

Sending raw data to the receiver
Managing configurations

Using the Flash Loader application

This chapter describes how to use the core tools
of the Trimble GPS Studio application.

These tools are useful for a range of activities
including debugging, testing new commands,
systematically configuring GPS receivers, and
updating receiver firmware.
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Logging the GPS receiver output

1.

5.
6.

In the command bar of the main Trimble GPS Studio screen, click Data Logger:

il Data Logger

@- Menu - [@ Logging Calendar & Start Logging on COM 15 ‘

Available Ports Log File for COM 15

COM 1 File:

COM 3 | |
COoM 5 [ Append to file if exists

COM 11

CcoM 14 []Use standard file naming: Unit ID I:I Test Case # I:I
COM 15

Port Settings for COM 15 Miscellaneous Settings for COM 15

BaudRate: (33400 |w| O™ |1sP || spit:| 0 |[mB v
Prot:

Parity:
oy None (| | 7] log 5V teackinginfa || Log GRS fime

[]Generate .csv (Ms Streets)

[JGenerate .kml (Google Earth) @

Data Bits: |8

Stop Bits: |1

Status Info for COM 15
Activity:  Ready to start T 2 AM O BB O SVs nfa
Received: 0 bytes RX O FIX {3 RTC O Dim nfa

From the Available Ports list, select the COM port that connects to your device.

In the Log File field, enter a filename and path or click the Browse button to select the
path.

If appropriate, select the Use standard file naming check box and then complete the Unit
ID and Test Case # fields.

Select the correct protocol and logging options.

Click start Logging.

Note - If you are working with more than one receiver, you can create additional logs on the other
available COM ports.
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Converting output logs

It is sometimes useful to convert the files from the Data Logger into formats used by other
applications, for example Google Earth or the Microsoft Excel® spreadsheet software:

1. Inthe command bar of the main Trimble GPS Studio screen, click Data Converter:

Data Converter E”E|@

2¢ configuration ‘
Select a file to convert:

:\2011\For David\TRMB STUDIO ETC SW\TrimbleStudio_v1-| [... |

[ convert all .log, .t and .tsp files in this directory

Select output files to generate:

Format Extension Supported Protocols
Google Earth [HI+]  kml ALL

[ Ms Streets & Trips .CSV ALL

[ Microsoft Excel adx TSIP, NMEA, TM3000
[7] ASCII Text et TSIP

[C]NMEA GGA Axt ALL

|:| DR-GPS Logs A, et HIPPO

Status: Records:

2. Inthe Select a file to convert field, browse to and then select the file that you want to
convert.

3. Inthe Select output files to generate section, select the check box next to each type of
output file that you want to generate.

4. Click Convert. The converted files appear in the source file directory.
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Sending raw data to the receiver

1.  Inthe Monitor screen, select Monitor /| Generic Packets:

g Copemlcus 1 Receiver Monitor [COM 9]

=
& Monitor v §& Receiver v |[coms  +]|| AuTo querv:on | [ Map | Sensitivity: Indoor
. Auto Query = Receiver Mode & Status Satellite Data
: Mode 3D, Auto (9 5V), SBAS S5V CMNo Az. Elev.
Clear Window =
b Status doing position fixes - 310 |138.0 [13.8
& DataPlayback.. b Amanac| compereaarrent [l [0 [2559 [611
ﬁ GeTliC Packets... o B - 190 [478 [53
View Position Map /s PDOP ,T BERAM @ - 44.0 [208.1 |82.0
=] View Sky Plot 5 poe [ 085 ric @ [0 [e32 [554
() View GPS System Data s e o % [0 [2%.1 [346
o [ || WPl 13 | -ouom)— | gl [s60 [00 [s00
i) View Raw Data fhr  TOOP [ 0.81 -1619.82 Wl == E (=R
@ View Receiver Version z
= Firmware Info - 37.0 [ 539 [22.9
B Timing Receiver Monitor r_ Application | 1.07.1 | 06/24/10 n ,ﬁ ’m ,E
DR Status g’ Monitor Protocols - 24.0 [169.4 ,ﬁ
€ Protocol Tester... E [ TSP outitsie | [Jll[+10 3109 [35.4
Tx® Rx @ Time: Packet (:dl 1:15:43 COM 9: 38400-8-N-1

2. In the Generic Packets window, in the first section:

HGenerEc Packets E' = @

This feature allows to send a manually-formatted packet in any
supported protocol. It can be used to test packets that do not
have builtin support in this program.

1) Select the protocol according to which the packet will be
formatted:

2) Enter packet data according to the following rules for the
selected protocol:

For TSIF protocol, enter each byte as a hex number separated

by a space. Do not enter the starting DLE and trailing DLE/ETX.
Do not stuff DLE bytes.

Packet Data: 10 1003
3) To view & response to this packet, dick View Raw Data
button below to open a raw data window. Make sure to pause

the raw output after sending the command as there may be
multiple packets coming in.

- Select the required Protocol to use for sending the raw data from the drop-down list.

- Optional. Select an existing message from the Presets drop-down list. This message
populates the Packet Data field (in the second section) with data in accordance
with the selected protocol.
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Tip - You can use Presets to see an example of how to enter a packet for the selected protocol.
You can then edit the Packet Data field as required for your selected message.

B Generic Packets (=] ===
This feature allows to send a manually-formatted padket in any

supported protocol. It can be used to test packets that do not
have built4n support in this program.

1) Select the protocol according to which the padket will be
formatted:

Protocol: [T‘SIP o Presets: | FW Version

)
2) Enter packet data according to the following rules for the
selected protocol:

For TSIP protocol, enter each byte as a hex number separated
by a space. Do not enter the starting DLE and trailing DLE/ETX.
Do not stuff DLE bytes.

Padket Data:

3) To view a response to this packet, dick View Raw Data
button below to open a raw data window. Make sure to pause
the raw output after sending the command as there may be

multiple packets coming in.

1003

3. Ifyou did not select a Presets message, enter your own data in the Packet Data field.

Note - Enter the user data only, not the start and end bytes that appear to the left and right of the
field.

4. Click view Raw Data. This opens the Raw Data Monitor screen where you can view data
from the GPS receiver—by default, only the Show RX check box is selected, meaning that
the window displays only data received by the application from the GPS receiver:

Raw Data Monitor [COM 12]

@ Menu | Show: RX
10 41 48 9F 5A 85
10 46 00 01 10 03
10 4B 01 02 01 10
10 &D 74 3F FC FO
10 82 07 10 03
10 46 00 01 10
10 4B 01 02 01
10 6D 74 3F FC
10 5C 1F 00 01
10 5C 20 08 01
10 5C 1E 10 01
10 5C 16 18 01
10 5C 1D 28 01
10 5C OE 30 01
10 5C 0C 40 01
10 5C &5 50 00
10 5C 15 58 01
10 41 48 SF 54

06 62 41 70 00

03

6E 3F 88 SF 5C 3F
03
10
FoO
01
01
01
01
0o
01
01
0o
01

BE

03
6E
42
42
41
42
41
42
42
42
42
0e

3F
18
10
ED
oc
98
18
0o
0o
24
a2

88
0o
00
00
0o
00
0o
00
0o
00
41

SF
0o
0o
s11]
0o
0o
0o
0o
0o
0o
70

SC
48
48
48
48
48
48
48
48
48
o0

3F
aF
aF
aF
aF
aF
aF
aF
aF
aF
oo

Ul

D5

DS
SR
SR
S
SR
SR
SR
SA
SR
SR
10

[ [[PacketID's | w Pause

06

Oa
8E
8E
EE
8E
EBE
8E
8E
8E
8E
03

ES

ES
3F
3F
3E
3F
3D
3F
3E
3F
3F

E‘_ Copy bo Clear

3F

3F
a3
1B
LS
0z
FD
8E
BO
24
&7

8D

8D
03
D9
CsS
04
55
8B
17
F5
Fa

-~

iz !

1a
Co
c7
CE
43
BS
B& :
i e
Sl e
BS :
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Note - To also view data sent to the GPS receiver; select the TX check box. Sent data appears in red
on the screen:
Raw Data Monitor == ES
@ Menu | Show: [Clracket's | @) Pause [ copy % Clear
Note - Depending on the GPS receiver and its setup—and whether the application GPS Studio has
Auto Query set to ON—the Raw Data Monitor screen may immediately show data being received by
the application.
5. Press Pause / Resume as required so that you can examine the stream of data more
easily:
Raw Data Monitor [COM 12] [ [-E- ][]
E‘ Menu | Show: [Z]RX [T [[]PacketID's | w Pause EJ Copy ttj;’Clear
10 22 10 03 ~
Packets sent to the receiver (TX) 10 3C 00 10 03
10 21 10 03
10 46 00 01 10 03
10 4B 01 02 01 10 03
10 €D 94 3F BD D3 72 3F 56 B2 1D 3F SC BE 70 3F 37 05 1
10 5C 1F 00 01 01 42 20 00 0O 48 SF AF FC 3F 9A CO C2 ¢
10 5C 20 08 01 01 42 OC 00 00 48 SF AF FC 3F 2B FA D9
10 5C 1E 10 01 01 42 04 00 00 48 SF AF FC 3E D3 9F GF ¢
. 10 5C 16 18 01 01 42 08B 00 00 4B SF AF FC 3E D4 CA D9
Packets received by the 10 5C 18 20 00 01 41 90 00 00 48 9F AF FC 3E 39 81 9B ¢
GPS Studio application (RX) 10 5C 1D 28 01 01 41 DO 00 00 48 SF AF FC 3E 36 BA 03 :
10 5C OE 30 01 01 42 18 00 00 48 SF AF FC 3F 85 FB 35 :
10 5C OC 40 01 01 41 DB 00 OO 48 SF AF FC 3E BB 31 08B :
10 5C &5 50 00 00 41 F8 00 00 48 SF AF FC 3F 25 46 DB ¢
10 5C 19 S8 01 01 42 1C 00 00 4B SF AF FC 3F 5C 36 FO :
10 41 48 OF AF FD 0& &2 41 70 00 00 10 03
10 5F 03 11 00 OO 00 OO0 OO OO OO OO OO OO OO OO 0O 0O (__|
(o
4 |_ b
6. To return to the Generic Packets window, close the screen.
7. To send the raw data to the receiver, in the Generic Packets window, click Send.
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8.  Click View Raw Data again—you can now see the packets that you specified for sending

to the GPS receiver, and the packets returned in response:

ac
5C
5C
1F
5C
5C
b
41
45
3F
63
3F
]
89
70

H=E=N
oo o|

»]

Manually sent packets (TX) — -

t
C

Packets received by the application
in response (RX)

R R
S ooooo

ol el el = Yl )
o it o e e L e A

==

oo
o
w

10
iD
OE
10
1
&5
15
48
o1

==
=]

(=1
T B SR B T

[ ==
M O

(=]

20
28
30
03
38
50
58

=]
[=]

1 o 3 o

WO DWW WD WD)

[ o I B

01
01
01

01
oo
01
4B

% Menu | Show: [¥]Rx

01
01
01

01
0o
01
a7

0& 18

10

10
oo
oo

03

[=]
W

03

03
01
08

42
42
42

42
42
42
06
6E

10
10

Raw Data Monitor [COM 12]

a0
o8
14

ac
04
1C
62
01

03
03

00
00
00

00
o0
00
41
o7

a0
ao
a0

0o
oo
0o
T0
0&

ag
48
a8

48
48
48
00
18

20
10
a0

L0
A0
A0
oo
&6E

ESEBEE HEB

45
A5
LS

45
LS
L5
03
03

3E
3E
3F

3E
3F
aF

[E=S EoB B2

T[] Packet ID's | 6 Resume E‘_ Copy b Clear

ey
B3
54

DD
25
2B

13
69
)

E3
EE
32

a4

oD :
3B :

S8
D3
11

‘A

Note: Red: Sent (by TGS) data; Blue: Received (from GPS module) data.

9. Return to the Generic Packets screen and then click Close.
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Managing configurations

You can load receiver configurations into the GPS Studio application’s Configurator and then
edit the settings if required (optional). After you have finalized a configuration, you can then
save it to a file. You can open this file later and use it to configure one or more receivers.

1. From the menu bar of the main 7rimble GPS Studio window, select Tools / Configurator:
& Configurator EI' = |@
';9 Menu ~ |

Select product: [<select product> v] and configure settings below.
General Settings | Timing Receiver Settings | Miscellaneous Settings
10 Options Port A PortB
Position: LLA ECEE Baud Rate:
Altitude: HAE MSL e
Velodity: ENU ECEF R
Time: GPS uTc )
Stop Bits:
Signal Level: AMU dB-Hz
Input TSIP TSIP
Position super-packet (0x8F-20)  Protocol: NMEA NMEA
Double predision position output TAIP TAIP
Raw measurements (0x5A) Output TP TSP
Protocol: MNMEA NMEA
Satellite tracking data (0x5C) TAIP TAIP
GPS Configuration
Receiver Mode: Elevation Mask (deg): -1
Dynamics: Signal Level Mask (aMU): | -1
DGPS Mode: PDOP Mask: -1
Datum: PDOP Switch: -1
Configure Receiver(s)... ] l Close ]
2. Select the product.
& Configurator EI' = |@
';9 Menu ~ |
Select produgt: [Copernicus I v] amd configure settings below.
General Settings | Timing Receiver Settings I Miscellaneous Setﬁngs|
[ 1/0 Options ] Port A 7] portE
Position: LLA ECEE Baud Rate:
Altitude: HAE MSL e
s cru o
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Loading the configuration from the receiver

1. From the Menu drop-down list, select Load from Receiver to load the settings from the
receiver into the Configurator:

@Menu v|

IB Open...
« | and configure settings below.
B save..
| Load from Receiver... | ettings I Miscellaneous Setﬁngs|
Configure Receiver(s)... [ Port & 7] portE
Baud Rate: - -
A COM Settings.. = |—! !—|
Parity: - -
Reset Current Tab Y |—| |—|
Data Bits: v -
Reset All Tabs R |—! l |
- Stop Bits: | - [ | -|
1 C\Users\..\config.dat S | =
— Input | TsIP [Jrstp
| || Position super-packet (0x8F-20) | protocol: | |MMEA I NMEA

2. Inthe Configure Receivers dialog, select the required COM port from the drop-down list
and then click Start:

Select the COM port of the receiver from the drop-down list below and didk Start.

comM12 E

[ comi
™ coms
[ coma
[~ coms
&

COM13

| Ol O

This loads the configuration into the Configurator dialog:

@Menu v|

Select product: [Copemicus I v] and configure settings below.

General Settings | Timing Receiver Settings | Miscellaneous Settings |
10 Options Port A PortB
Posiion: @ LLA ()ECEF  BaudRate:
e A O i (8 -] [8
= o Data Bits:
Time: @GPs (CUTC

Signal Level: () AMU I?é)dB-Hz i

Inout [Z 1P =l

The current receiver's configuration has been loaded!

T i

Protocol: B NMEA NMEA
[T satelite tracking data (0x5C) g TAIP % TAIP

GPS Configuration

Receiver Mode: Elevation Mask (deg): 5

Dynamics: Land ~ | Sensitivity:

sBASMode:  [on ~| [indoor (High) -]

[ Configure Receiver(s)... ] l Close ]
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Saving a configuration file

1. From the Menu drop-down list, select Save:

44 Configurator
';9 Menu ~ |
O Open..
'B LES « | and configure settings below.
|E Save... e |
Load froml/ﬁece'rver,.. Ettings I Miscellaneous Setﬁngs|
Configure Receiver(s)... Port A PortB
& COM Settings.. BaudRate:
Reset Current Tab By
Reset All Tabs PelEEs
Stop Bits: - -
1 C:\Users\...\config.dat i
Input TSIP [ Ts1P

| [ Position super-packet (0x8F-20)  Protocol: [ NMEA NMEA

2. Inthe Choose the receiver configuration file dialog, browse to the required location,
rename the file as appropriate and then click Save:

@ Choose the receiver configuration file ... - — ==
Savein: | g Downloads - @ ¥ B M-
s MName = Date modified Type
el )} Earlier Downloads 4/77/2011 T55PM  File folder

Recent Places

|

Desktop

Libraries

H 4 | Tl b

File name: - Save
Saveastype: | Receiver Corfiguration Fies (dat) v] [ Caneel ]
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Opening a configuration file

1. From the Menu drop-down list, select Open:

=l Open...
| and configure settings below.
= N |
Load frombﬁeceiver... ttings I Miscellaneous 5ctt'r|gs|
Configure Receiver(s)... Port A

4 COMSettings... Rl Bl
Reset Current Tab Bty
Reset All Tabs Deta i
1 C\Users\..\config.dat S

| —— e INpUL V] Tse s

2. Inthe Choose the receiver configuration file dialog, browse to the required location, select
the required file and then click Open:

@ Choose the receiver configuration file _ A— )
Lockin: | g Downloads - O F =&
(B= | Name o | Date modified Type
e | Earlier Downloads 4/21/20117:55PM  File folder
RecentPlaces | ohfig.dat 5/4/20114:26PM  DAT File

| |

Desktop |

Libraries |

File name: -
Flesoftype: [ Recsiver Configuration Fies (dat) -

Ev

i
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Configuring receivers using the Configurator settings

1. From the Menu drop-down list, select Configure Receiver(s):

Cnnﬁgum{nr
';9 Menu ~ |
B Open...
« | and configure settings below.
B save..
Load from Receiver... Ettings I Miscellaneous Setﬁngs|
| Configure Receiver(s)... [\J Port A PortB
Baud Rate: | 3340 - -
& COM Settings... auane 0 0
Parity:
S ——— y
Data Bits:
Reset All Tabs oy
Stop Bits: 1 - 1 -
1 C:\Users\...\config.dat -
Input TSIP [ Ts1P
[T Position super-acket (0x8F-200  pratnenls 1 maca [ hinac &

Note - Alternatively, click Configure Receiver(s).

2. Inthe Configure Receivers dialog, select one or more COM ports from the top drop-down
list and then click Start:

Note - You would select multiple COM ports if you are working with more than one receiver.

= Configure Receivers

Select the COM port(s) from the drop-down list below and dick Start.

COM4, COM12 E

[ comi
™ coms

Wm?
[ coms

v comiz
[~ comi3

CRCRCRCOKC RO IRC R RC R R )

olololeleleleloleloNeNe

COM Settings. .. Close
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3. Thereceiver(s) are configured, and a message appears in the Configure Receivers window.

Click Close:
/2» Configure Receivers E“E‘@
Select the COM port(s) from the drop-down list below and dick Start.
COM4, COM12 »
COM4: Configuration completed! . O
COM12: Configuring receiver... O O
O O
@ O
@ @
@ @
@ @
@® O
O O
O O
@ O
@ @
@ @
@ @
@® O
O O
N

4. Click Close in the Configurator window.

Using the Flash Loader application

Use the Flash Loader application to load firmware onto the GPS receiver.
-\Q’; Tip - To use the Flash Loader, your computer must be physically connected to the GPS receiver.
1. Download and extract the new firmware.

2. From the main Trimble GPS Studio window, select Tools / Flash Loader:

File Connections Window Help

| 165 v1.01.20 | 7] DataLogger.. [New Connection...
D Data Converter...

@ Flash Loader...
& Qonfigurato

@ Time Keeper...

Trimble GPS Studio Application User Guide 39



5  Using the Core Tools

3. Inthe Flash Loader dialog, click Browse:

@™ Flash Loader o || = ==
';9 Menu ~ |

Firmware File

l Browse... I [ Start ]

Com Port Selection Loading Status Loading Progress Time

] [com1

COM3

ComM4

COMS5

COM3

e v |

COM10

P A D

4. Inthe Choose the firmware file dialog, navigate to the required firmware file and then
click Open.

5. Inthe Com Port Selection list, select the required communications port and then click
Start:

& Flash Loader [E=2[Eol 5
';9 Menu ~ |
Firmware File
C:\Users'kdavid\Downloads\Artemis_3011_v1-0 [Browse... ] [ Start ]

Com Port Selection Loading Status Loading Progress Time

[ |com1
[ |com3
[ |coma
[ |coms

COM10

00000000

The current firmware is erased and the new firmware is loaded.
6.  When the firmware has been successfully loaded, close the Flash Loader window.
7. Turn the GPS receiver off and then turn it on again.

8. Connect to the GPS receiver, see Connecting the Trimble GPS Studio application to the
GPS receiver, page 15.

The new firmware version appears in the Monitor screen, in the Firmware Info section.
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CHAPTER

Using the Position Map

In this chapter: This chapter describes how to use the Position

Map dialog, accessed from the Monitor window.

B Position Map tab
The Position Map dialog has two tabs: The

B Position ot (Horizontal, 2B)tab Position Map tab, and the Position Plot tab.
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Position Map tab

If you are connected to the Internet, the Position Map screen enables you to view Google
Maps for your location in the Position Map tab. In the Monitor window, click Map:

12 Copemnicus I Receiver Monitor [COM 12] = e =

Monitor ~ i@ Receiver ~ ||| AUTO QUERY: n( Map:D Sorrme i
Time [GPS] Receiver Mode & Status Sgadllite Data —
Tme | Wed21:45:20 Mode | 3D, Auto (95V), SBAS Wiew real-time position map
Date | May 04, 2011 Status |  deing position fixes |38.0 [90.3 |36.1
Wesk [ 1634 TOw | 337520 Amanac|  complete & current Bl 290 2193 150
Velodity DOPs Status - SRS | T
East 0.025 ms  poop [ 201 EiPéAM g Bl (<10 (2001 [59.7
North 0.039 s voor [ 105 o = 0.0 (2719 [83.1
Up 0.044 m/s VDOP IT 16.0 | 346 | 83

O (g BBl (3.0 [315.4 [270

Speed 0.0 mifhr TDOP | 122 -1619.79 - i IF
Position Firmware Info - ’ﬂ ,m ’m
latiude [N [ 42° [24.30147  Applcation | LO7.1 | 06/24/10 o0 (1763 (317
Longitude [W | 71° [ 16.50435 Moritor Protocols Bl (50 (2180 [37.1
Altitude 54.84 m HAE m|[ TSP out [t s [ [ [

Tx#@ Rx @ Monitoring Copernicus II Receiver... 0:01:16  COM12: 38400-8-N-1

The Position Map screen opens, showing the Position Map tab—wait for Google Map data to
load. The default view is the Satellite view, and the screen shows the usual Google Map
controls:

4] Position Map [COM 12] ===

@ Menu ~ Z£ Configuration ‘

Position Map | Position Plot (Horizontal, 20) |

m
magery ©2011 - Terms of Use

You can now do the following:
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Using the Position Map 6

Mouse over the Satellite button to see the Show labels check box. Select or clear this
check box to turn overlay map labels on or off:

@ Menu ~ ¢ Configuration ‘

Position Map | Position Plot (Horizontal, 20) |

-E-m Terrain

7 v e

Show imagery with street name
y—

1000 ft

200 m
imagery ©2011 - Terms of Use

@ Menu ~ ¢ Configuration ‘

Position Map | Position Plot (Horizontal, 2D) |

"’“’-°" | mMap | Satellite

3

B

FOWERED BY

Google
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6  Using the Position Map

. Click Terrain to show the terrain view:

& Menu ~ 2¢ Configuration |

Position Map | position Plot (Horizontal, 20) |

P ab' Map Satellite Terrain _ Ji

/ ESen
,.

how street map with terrain ]

ﬁ Tip - To use the screen features (such as Zoom In, Zoom Out, Erase, and Measure Distance), you
can either use the screen controls, or select them from the Menu drop-down list. The following
example shows how you can select a closer view by using the Zoom In feature:

Q Menu v % Configuration ‘

Position Map | Position Plot (Horizontal, 20) |

@ Menu ~ 7 Configuration ‘

Position Map | Position Plot (Horizontal, 2D)

@ Menu ~ ¢ Configuration |

Position Map | Position Plot (Horizontal, 2D)
2

erms of Use
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Using the Position Map 6
Position Plot (Horizontal, 2D) tab
Click the Position Plot (Horizontal, 2D) tab:
@ Menu ~ ¢ Configuration ‘
Position Map | Position Plot (Horizontal, 2D) |
Lon )]
W 71 18,618 W 71 14.618'
Lat R
N 42 : i i
=% o
-----
P oe
[7 o — s R [ | 3
N 42 :
22,358 ! !
B2m ) i Number in meters
4224.302N 7116506 W 51.7 shows the scale
Wl for the graticule
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Using the Position Map

—:@ Tip - To use the screen features (such as Zoom In, Zoom Out, and Erase), you can either use the

46

screen controls, or select them from the Menu drop-down list. The following example shows the
Position Plot tab using the Zoom In feature:

@ Menu ~ ¢ Configuration ‘

Position Map | Position Plot (Horizontal, 2D) ‘

Lon ﬂ

W 71 16.509" W 7116.505']
Lat ' . H
Pl : : :
NM L) L) L)
R s s s e o
K SER ) S SRR e B

N 42
24,302

mmm e .-

H
1,852 m !
4224303N 7116505 W &0.7

A |

To erase the displayed plot, select Menu / Erase:

@ Menu ~ ¢ Configuration ‘

Position Map | Position Plot (Horizontal, 20) |

Lon )
W 71 16.509" W 7116.505'
e[ T
N 42 : : :
24.306' ' : .
IPRIP TSRS S S
€ |- p— P --1 3
e
N 42 S
24.302 ; ; ; A
1.852 m : ;
4224303IN 7116505W 554
WLl
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CHAPTER

Using GPS Studio With GPS Timing
Receivers

In this chapter: This chapter describes how to use the Trimble
GPS Studio application with GPS timing

B Overview of GPS timing receivers receivers. It includes descriptions of the Timing

B Connecting the GPS Studio application Receiver Status and Control window and the
to the GPS timing receiver Timing Receiver Configuration window.

m Configuring the timing receiver
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Using GPS Studio With GPS Timing Receivers

Overview of GPS timing receivers

48

GPS timing receivers are high-performance receivers that have been specially adapted for
timing applications. Trimble GPS timing receivers feature the Trimble improved signal
processing code, a high-gain RF section for compatibility with standard active gain GPS
antennas, and a CMOS level pulse-per-second (PPS) output for timing and synchronization
applications. Timing applications are assumed to be static.

GPS timing receivers operate in two main modes:
o  Self-survey mode (position fix operating mode, at startup)
e Overdetermined Clock mode (timing mode, after reference position fix)

The special timing software used with a timing receiver configures the unit into an automatic
self survey mode at startup. The receiver will average position fixes for a specified time (one
per second) and at the end of this period will save this reference location. The receiver then
goes into an Overdetermined Clock mode, during which time the receiver no longer solves for
position. Instead, it only solves for clock error and clock bias using all of the available
satellites. This provides an accuracy of 15 ns RMS or better for the 1PPS output.

User settings such as port parameters and TSIP settings can be stored in the receiver’s
non-volatile (Flash) memory. These settings are retained without mains power.

Note - When customizing port assignments or characteristics, confirm that any changes do not
affect the ability to communicate with the receiver.

Self-Survey mode

At power-on, the unit performs a self-survey by averaging position fixes. The default number
for position fixes (2000) is configurable in the GPS Studio application.

The default mode during self-survey is 2D/3D Automatic, where the receiver must obtain a
3D solution. If fewer than four conforming satellites are visible, the unit suspends the
self-survey. 3D mode may not be achieved when the receiver is subjected to frequent
obscuration or when the geometry is poor due to an incomplete constellation.

Overdetermined Clock mode

Overdetermined Clock mode is used only in stationary timing applications. This is the default
mode for GPS timing receivers once a surveyed (or user-entered) position is determined.
After the receiver self-surveys its static reference position, it automatically switches to
Overdetermined Clock mode and determines the clock solution. The timing solution is
qualified by a TRAIM algorithm, which automatically detects and rejects faulty satellites from
the solution.
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Using GPS Studio With GPS Timing Receivers 7

Connecting the GPS Studio application to the GPS timing

receiver

The New Connection function enables you to connect to the GPS timing receiver, opening
both the Timing Receiver Status and Control and the Monitor dialogs.

The New Connection function provides auto-detection of baud rates, parity, data bits, and stop

bits settings.

To connect to the GPS receiver, see Connecting the Trimble GPS Studio application to the
GPS receiver, page 15:

File Connections

Tools Window Help

] Data Logger Data Converter m Preferences ﬁ_] Exit |

| T65 v1.01.20 |  Comnect to Device ~ | (New Connaction... -
i 12> Resolution SMT Monitor [COM 12] [E= =]
I Monitor v @ Receiver » | [‘auto query: on Map | Sensitivity: Indoor
| Time [GPS] R L Receiver Mode&Siatus - Satellite Data
Time Fri 18:24:22 Mode 0-D, Manual (3 5V) SV _@ﬂ“o
Date July 01, 2011 Status | over:aeterm\néa d-m:k |
Week 1642 TOW | 498262 Almanac | mmﬁie?e‘ & current
Velodty DOPs Status — —
West 0.000 m || eooe man o [E [20.0 |171.0 | 50.0
South 000 m5 pon il Il (0.0 (2070 (430
bwn [ om0 me ot e I [
- i 19 | 0.0 [183.0 190
speed 0.0 mjhr  TDOP | 1.00 [ 940,64 -
|21 o0 [740 |70
Position FrmwareInfo [10 [0.0 [319.0 [&0
Latitude | N | 42° | 2430024 Application | 1.05.1 | 03/18/11 %[00 [z=20 [60
Longitude | W | 71° | 15.50743 Monitor Protocols :'7 0.0 !‘295.0 5.0
Altude | 47.51  mHAE [ TSP out[ts®  ~| [32 [0 [zw0 30
| & @ Meonitoring Resolution SMT... 1:10:35 COM 12: 9600-8-0-1

-] Timing Receiver Status and Control [COM 12]

‘7){ Timing Configuration |

GPS Status

Self-Survey Progress: [ 31.00:%
Revr Mode: (?}-Overde-tclack fl'lme}
PS5 Status: (0) Doing Fixes
Timing

Bias: 286235.91 ns
Bias Rate: 949.64 i ppb
PPS Quant Error: 11.75 ns
Miscellaneous

UTC Offset: | 15 ' seconds
Temperature: 3898 oL

L= o)

Status

@ Antenna Open

@ Antenna Short

@ Sateliite Tracking

@ Self-Survey Active
@ Stored Position

@ Leap Second Pending
@ Test Mode

@ Position Questionable
& Amanac

@ PPS Generated

@@ PPS Good

Monitoring ON

The Trimble GPS Studio application is now connected to the GPS timing receiver. You can use
the application to configure and monitor the performance of the GPS timing receiver.

Note - In the Monitor window, notice the Receiver Mode & Status section in the upper middle. After
self-survey; the Mode will be “O-D only” (initially, it may be “2D, Auto” then “3-D, Auto”).

Receiver Mode & Status

Mode

2D, Auto (05V)

Status
Almanad

EE Timing Receiver Status

2¢ Timina Configuratio

Trimble GPS Studio Application User Guide
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7 Using GPS Studio With GPS Timing Receivers

Timing Receiver Status and Control dialog

The Timing Receiver Status and Control dialog displays key GPS status information and status
alerts that change during a self-survey of position fixes:

£ Timing Receiver Status and Control [COM12] =] @ [[mE3a] BB Timing Receiver Status and Control [COM12] ===
¢ Timing Configuration | 2¢ Timing Configuration |
GPS Status Status GPS Status Status
Self-Survey Progress: & Antenna Open Self-5urvey Progress: 100% & Antenna Open
Revr Mode: @ (0) Automatic (2D/3D) @ Antenna Short Revr Mode:  {(7) Overdet Clodk (Time) ) @ Antenna Short
(> Satellite Tracking @ Satellite Tracking
GPS Status: (1) No Time GPS Status: (0) Doing Fixes
O SelfSurvey Active @ SelfSurvey Active
Timing {3 Stored Position Timing @ Stored Position
Bias: 0.00 ns @ Leap Second Pending Bias: 239122.75 ns @ Leap Second Pending
Bias Rate: 0.00 ppb @ TestMode Bias Rate: 952.73 ppb @ TestMode
PPS Quant Error: 0.0 ns @ Position Questionable PPS Quant Error: -13.1 ns @ Position Questionable
O Almanac @ Almanac
Miscellaneous @ PPS Generated Miscellaneous @ PPS Generated
UTC Offset: 0 seconds & PPS Good UTC Offset: 15 seconds @ PPS Good
Temperature: 33.92 o Temperature: 39.65 =
Self-survey in progress Self-survey completed

The screen shows the following information:

Element Description

Timing Configuration Click to open the Timing Receiver Configuration dialog.

GPS Status The options are:

e Self-Survey Progress: Shows the percentage of GPS fixes collected so far during
the self-survey process. (Percentage of total fixes in the Timing Receiver
Configuration dialog’s Survey Length field.)

It shows 100% when a self-survey has been completed.

® Rcvr Mode: Shows the fix mode the GPS timing receiver is currently configured

for. GPS timing receivers spend most of their time in the Overdetermined Clock

(“O-D time only”) mode, in which they use all available satellites to perform the
best time-only fix possible.

e GPS Status: "(0) Doing Fixes”, “(1) No Time".
Timing e Bias: In ns.

® Bias Rate: In ppb.
e PPS Quant Error: In ns.

Miscellaneous e UTC Offset: In seconds.
* Temperature
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Element

Description

Status indicators

The status indicators are user alerts. They do not necessarily indicate impaired
function.

Antenna Open: If this indicator is yellow, the antenna input connection is open,
that is, not drawing sufficient current. Normally, GPS timing receivers provide
power to the antenna’s LNA (Low Noise Amplifier) through the center
conductor of the antenna cable. On-board circuitry senses this current draw,
and if it is low, this indicator is yellow.

If the antenna is powered elsewhere (for example, when using a splitter) the
antenna open condition is expected. This does not imply a fault condition, and
does not impair operation.

Antenna Short: If this indicator is yellow, the antenna input is shorted (drawing
too much current).

Satellite Tracking: If this indicator is yellow, no satellites are usable yet. For a
satellite to be usable, it must be tracked long enough to obtain ephemeris and
health data.

Self-Survey Active: If this indicator is yellow, a self-survey procedure is in
progress.

Stored Position: If this indicator is yellow, no position is stored in Flash ROM.
Leap Second Pending: If this indicator is yellow, the GPS system has alerted the
timing receiver that a leap second transition is pending.

Test Mode: If this indicator is yellow, the timing receiver unit is operating in one
of its test modes.

Position Questionable: If this indicator is yellow, the accuracy of the position
used for time-only fixes is questionable. It may mean that the unit has been
moved since it last completed a self-survey procedure. If this alarm persists,
restart the self-survey of the unit. See Configuring the timing receiver, page 52.
Almanac: If this indicator is yellow,means the Almanac is not current or
complete.

PPS Generated: If this indicator is yellow, the PPS was not generated this second.
This could mean that there were not enough usable satellites to generate an
accurate PPS output. It could also mean that the unit is generating an Even
Second output (see Packet 8E-4E) and that the unit did not output a PPS on the
odd second.

PPS Good: If this indicator is green, the PPS is good.
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Configuring the timing receiver

You can configure position, self-survey, and timing output.

To configure the timing receiver, click Timing Configuration in the command bar of the
Timing Receiver Status and Control dialog:

% Timing Receiver Configuration 2]
Self-Survey, Position, General | Timing Oui‘puts|
Self-Gurvey Accurate Position
Survey Flag: @) Enable Lat: 1] deg [+, -5)
(") Disable
: Lon: 0 deg (+E, W)
Position Flag: @) Save
() Don't Save Alt: 0 m
Survey Length: 2000 fixes [~ pouble Predsion
[Restart | [ set | [ save | [Delete | [ set |
General Options
SV for One-Satellite Mode: 0 Set
Current mode: Timing  Configure for |PYT Mode -
Poll Timing Packets: [Tprimary [ Supplemental

The Timing Receiver Configuration dialog has two tabs:

Self-Survey, Position, General tab, page 52

Timing Outputs tab, page 54

Click Query to query the receiver for its current configuration settings.

Click Close to close the screen.

Self-Survey, Position, General tab

Use this tab to reset and restart the self-survey, and reset position and general options.

Self-Survey

The Self-Survey area is used to configure and restart a self-survey: Selffsurvey
Survey Flag: (@) Enable
1. Inthe Self-Survey area, you can make the following changes if © Disable
required: Position Flag: ﬂ Sav.e
() Don't Save
- Survey Flag: Enable or disable self-surveys. Surveylength: 2000 | fixes
- Position Flag: Save (or do not save) the surveyed position Set

when the self-survey is complete.

Note - The survey flag and position flag are both enabled by default. If you disable them, there is the
option to set your own position. See Accurate Position, page 53.
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- Survey Length: To shorten the survey process, change the total number of fixes that
are to be averaged together to form the self-surveyed position to be used for clock-
only fixes.

2. Ifyou changed any parameters, click Set.

Click Restart. In the Timing Receiver Status and Control window, the Self-Survey Progress
field restarts at 0%.

Accurate Position

The Accurate Position fields are used to specify and save the position Accurate Position

used to perform time-only fixes. Use the WGS-84 datum to enter the BEl o [EdRGiE)

coordinates. Lon: 0 deg (45 W)
Alt: 0 m

1. Enter or edit the following coordinates:

7] Double Predsion
- Lat(deg(+N,-S)): Latitude of the accurate position, in
decimal degrees. For a southern latitude, enter a minus sign
before the value.

l Save | |Delehe| | Set ]

- Lon (deg (+E, -W)): Longitude of the accurate position, in decimal degrees. For a
western longitude, enter a minus sign before the value.

- Alt (m): Altitude of the accurate position (in meters).

Note - Click the Query button at the bottom of the screen to populate the fields with any currently set
coordinates.

2. Select the Double Precision check box (recommended) to send double-precision values
of the position. If you do not do this, a single-precision packet is used.

3. Click Set to immediately set the receiver’s position to the specified coordinates and
switch the receiver to Over Determined timing mode.

Note - If a self-survey is in progress when you click Set, the self-survey is cancelled.

Note - If you click Set, the position to not saved automatically to non-volatile (Flash) memory.

4. Wait at least two seconds and then click Save to save the receiver’s currently set position
to non-volatile (Flash) storage.

To delete saved coordinates from Flash storage, click Delete.

General Options

In this area, you can do the following:

General Options

1. SVfor One-Satellite Mode: Enter the satellite 5" Oresetcievode: 0 [set

ID (1 to 32) that you want to use for the Currentmode: Timing  Configure for |PVT Mode v | [set |
one-satellite, time-only fix mode and then ~ PelTmne Packets: [primary ] Supplemental
click Set.

Note - If you enter 0, the GPS receiver automatically selects the best satellite.

2. Current Mode: From the Configure for drop-down list, select the required mode (Ziming or
PVT Mode) and then click Set:
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54

Note - Always use timing receivers in static applications in timing mode. Do not use them in PVT

- Timing Mode: This is the timing receiver output mode. If you select this option, the
receiver will automatically outputs timing packets only, for example, 0x8F-AB and

0x8F-AC.

- PVT Mode: This is the position/velocity/time mode. If you select this option, the
receiver automatically outputs packets associated with positioning, for example,

0x56, 0x6D, and 0x84.

Mode before talking to Trimble Support.

3.

on its own:

- Primary: Select this option to turn on polling of the primary timing packet 0x8F-AB.
Supplemental: Select this option to turn on polling of the supplemental timing

Select the Poll Timing Packets check boxes to turn on polling of timing packets only if the
product being monitored does not automatically output the particular timing packet. If
you select Primary, you must also select Supplemental, but you may use Supplemental

packet 0x8F-AC.

Collectively, there are only three valid states for these check boxes:

Poll Timing Packets:

Poll Timing Packets:

Poll Timing Packets:

Timing Outputs tab

Use this tab to change settings for Packet Masks, PPS Qualifier, PPS Output, and UTC GPS

Timing.

%_ Timing Receiver Configuration

[Tprimary [ Supplemental

Primary Supplemental

[ primary Supplemental

I | Self-Survey, Position, General | Timing Outputs |

Packet Masks (0x8E-A5)

Primary Timing (3F-AB) (Bit 0)
Supp Timing (8F-AC) (Bit 2)
[ Auto Event Packets (Bit &)

Set Masks

PPS Cutput (0xBE-4A) / Width (-4F)
Output: @ Enable () Disable

Polarity: @ Positive (7) Negative
Offset: 0

Width: |0

sec

sec

Set PPS

PPS Qualifier (0x8E-4E)
Qual: @) Always () >=1 () »=3

Type: @ 1PPS () Even Second

Set Qualifier

UTC/GPS Timing (0x8E-AZ)
Date/Time Report (8F-AB):
@GP ©ure
PPS Output Alignment:
©ure

Set Timing

@ GPs
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Packet Masks (0x8E-A5)

The broadcast mask is bitwise encoded to allow you to turn on and off the broadcast of
certain packets. The settings for Packet Masks are:

Setting Select to automatically output ...

Primary Timing (8F-AB) the primary timing packet Ox8F-AB.

(Bit 0)

Supplemental Timing (8F-AC) the supplemental timing packet 0x8F-AC.

(Bit 2)

Auto Event Packets the position, velocity, and receiver mode packets 0x56, 0x6D, and 0x84.
(Bit 6)

Click Set Masks to set the packet broadcast masks according to the options.

Note - If broadcast packets have multiple formats, the receiver broadcasts only one of the formats. If
more than one of the formats is masked on for broadcast, the format with the greatest precision of
content masked on is sent and the rest is not sent.

PPS Output (0x8E-4A) / Width (-4F)

You can specify the PPS Output characteristics that apply to the receiver. The settings for PPS

Output are:
Setting Description
Output Enable or Disable PPS output
Polarity Set polarity positive (on time rising edge) or negative (on time falling edge).
Offset (in seconds) Value for PPS offset or cable delay. Negative offset values advance the PPS, and
are normally used to compensate for cable delay.
Width (in seconds) Value for PPS pulse width. If this field is unavailable, the receiver does not

support setting the PPS pulse width.

Click Set PPS to set the PPS Output characteristics according to the selected options.

PPS Qualifier (0xSE-4E)
The settings for PPS Qualifier are:

Setting Description

Qual When PPS is turned on:
e Always: PPS is always turned on.
e >=1: PPS is output when at least one satellite is tracking.
e >=3: PPS is output when at least three satellites are tracking.

Type e 1PPS: PPS is generated every second (Qual setting applies).
e Even Second: PPS is generated every even second (Qual setting applies).

Click set Qualifier to set the PPS Qualifier according to the selected options.
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UTC/GPS Timing (0x8E-A2)

You can specify the UTC/GPS time report alignment (time and date fields) in packet 0x8E-A2
and the temporal location of the output PPS. The settings for UTC/GPS Timing are:

Setting Description

Date/Time Report (8F-AB) — Time report is to be aligned to the GPS time or UTC time.
GPS or UTC

PPS Output Alignment - PPS is to be aligned to the GPS time or UTC time.
GPS or UTC

56

Click Set Timing to set the time report alignment and the temporal location of the output
PPS according to the selected options.
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