Chapter 2

The SVeeSix-CM3 Starter Kit





Trimble's OEM Starter Kits are differential-ready and contain all the necessary items to easily evaluate the receiver's features and to begin integration into a users’ specific application.  The CM3 Starter Kit includes:



p	Differential-ready CM3 module

p	Software toolkits for the TSIP and TAIP protocols

p	Software to configure the module for TSIP, TAIP or NMEA protocols

p	Metal enclosure that allows the CM3 to be connected to the RS-232 serial port of a personal computer

p	Magnetic mount antenna with cable

p	Manual



Please take a moment to review the following sections before proceeding with 

any testing or evaluation of the CM3 Starter Kit.

�Starter Kit Interface Unit & Receiver Module



The SVeeSix-CM3 receiver module (see Figure 2-1) consists of a single 3.25" x 1.83" x 0.58" module.  A standard SMB RF connector (J1) supports the GPS antenna connection.  The center conductor supplies +5 VDC for the Low Noise Amplifier of the active antenna.  An 8-pin, 0.2 mm header (J3) supports the serial interface (CMOS TTL level), the pulse-per-second (PPS) signal (CMOS TTL level), and the input power (+5 VDC).



Figure  2-1

SVeeSix-CM3 Receiver Module
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u  NOTE:  The SVeeSix-CM3 receiver included in the starter kit contains a socket for the firmware 

	ROM.  This socketed module may be used to evaluate future releases of firmware.  The SVeeSix-

	CM3 module for standard OEM applications does not have a socket.





In the starter kit, the SVeeSix-CM3 is installed on an interface motherboard which is housed in a metal enclosure (see Figure 2-2).  This packaging simplifies testing and evaluation of the SVeeSix-CM3 module by providing an RS-232 serial interface which is compatible with most PC communication ports, and by providing a DC power supply which converts a 9 to 32 volts DC input to the regulated 5 volts required by the module.  The DB9 connectors provide an easy connection to the PC's serial port using the interface cable provided in the kit.  The metal enclosure protects the module and motherboard for testing outside of the laboratory environment.



This module connects to the motherboard via the 8-pin header and is secured by two standoffs.  An RF-interface cable connects the SVeeSix-CM3 antenna port to an SMB connector on the enclosure panel.

�

Figure 2-2

The SVeeSix-CM3 Module Installed Inside the Interface Unit
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The SVeeSix-CM3 interface motherboard includes a 9 to 32 VDC switching power supply which provides a regulated +5 VDC to the SVeeSix-CM3 receiver.  It also converts the SVeeSix-CM3 TTL-level I/O to RS-232 for a direct interface to the computer.  The motherboard provides an open-collector interface for the PPS and also includes a 3.6V lithium backup battery enabling fast hot starts.  The starter kit includes an AC/DC converter for powering the module from an AC wall socket. The metal enclosure (see Figure 2-3) provides two 9 pin interface port connectors, an antenna connector and a power connector.  The mounting plate is secured to the metal enclosure with four screws. 





u  NOTE:  Due to the open-collector interface, through the 9 pin RS-232 port the polarity of the PPS signal is inverted.  The pulse is a 10µs negative-going pulse with the falling edge synchronized to UTC.  When removed from the motherboard, the receiver provides a positive going TTL level pulse, with the rising edge synchronized to UTC.



Figure 2-3

Starter Kit Interface Unit
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Hardware Setup



The SVeeSix-CM3 has one input/output serial port (port 1) and one input port (port 2). Port 1 is used for normal communication with the receiver; port 2 is available for input of RTCM SC-104 differential corrections. Figure 2-4 illustrates the basic hardware setup.





Table 2-1

Port Characteristics

		TAIP Default	NMEA Default	

TSIP Default��TAIP Default�NMEA Default��

Primary Port�����

Input�

TSIP (note 1)�

TAIP�

TSIP (note 1)��

Output�

TSIP�

TAIP�

NMEA��

Stop Bits�

9600�

4800�

4800��

Data Bits�

8�

8�

8��

Stop Bits�

1�

1�

1��

Parity�

Odd�

None�

None��

Secondary Port�

�

�

��



Table 2-1  (con’t.)

Port Characteristics





TSIP Default��TAIP Default�NMEA Default��

Input�

RTCM SC-104�

RTCMSC-104�

RTCM SC-104��

Output�

None (off)�

None (off)�

None (off)��

Stop Bits�

4800�

4800�

4800��

Data Bits�

8�

8�

8��

Stop Bits�

1�

1�

1��

Parity�

None�

None�

None��







Figure 2-4

Interconnect Diagram
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(  Note:  The port assignment on CM3 interface unit is different from the SVeeSix Plus.



1.   Connect one end of the 9-pin serial interface cable to port 1. Connect the other end of the cable to COM1 or COM2 of the PC.  A 9-pin to 25-pin adapter may be needed on the cable to adapt the serial interface connection to the  PC's 25-pin communication port if so equipped.



2.   Connect the antenna cable to the interface unit. This connection is made by pushing the antenna cable connector straight onto the SMB connector on the unit (to remove the antenna cable, simply pull the antenna connector straight off of the SMB connector).  The SMB connector on the antenna has a positive locking jaw built in, this is to insure a solid connection to the GPS receiver.



3.   Place the antenna so that it has a clear view of the sky.  





Power



The SVeeSix-CM3 receiver module is designed for embedded applications and requires a regulated +5.0 VDC input (+4.85 to +5.25 VDC).  See Power Requirements in Chapter 4 for detailed specifications.  In the starter kit, the motherboard includes a DC power regulator which converts a 9 to 32 VDC input to the regulated 5 VDC required by SVeeSix-CM3.  Power can be applied to the starter kit module using one of two options: the DC power cable (see Figure 2-5) or the AC/DC power converter (see Figure 2-6).  



The DC power cable is ideal for bench-top or automotive testing environments.  The power cable is terminated at one end with a 3-pin plastic connector which mates with the power connector on the  metal enclosure.  The unterminated end of the cable provides for easy connection to a DC power supply.  Connect the red power lead to a source of DC positive +9 to +32 VDC, and connect the black power lead to ground.  This connection supplies power to both the receiver module and the antenna.  The combined power consumption of the interface unit, the SVeeSix-CM3 and the antenna is approximately 2 watts.  (The yellow wire is not used; battery back-up is provided by a factory installed lithium battery on the motherboard.)









�



Figure 2-5

DC Power Cable











�





Alternatively, the AC/DC power converter can provide power to the starter kit module.  The AC/DC power converter converts 110 or 220 VAC to a regulated 12 VDC.  This is compatible with the CM3 starter kit module.  The AC/DC power converter output cable is terminated with a 3-pin connector compatible with the power connector on the metal enclosure.  The AC power cable is not provided in the kit, since this cable is country-specific.  The input connector is a standard 3-prong connector used on many desktop PCs.







Figure 2-6

AC/DC Power Converter
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Removing the SVeeSix-CM3 Receiver Module from the Interface Unit



In the starter kit, the SVeeSix-CM3 receiver module is installed on the interface motherboard to facilitate testing and evaluation.  The receiver module can be detached from the motherboard for specific device installations.

 

The receiver module is connected to the motherboard at four points: the antenna connector, the interface connector, and two standoffs (see Figure 2-7).  Follow the steps below to remove the receiver module from the motherboard.



Figure 2-7

Motherboard Connection Points
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s   CAUTION: Prior to disassembling the interface unit, disconnect the unit from any external power source and confirm that both you and the  work surface are properly grounded  for ESD protection.



1.   Remove the four screws which secure the bottom plate to the base of the metal enclosure.  Set the bottom plate aside.



2.   Remove the two screws securing the SVeeSix-CM3 module to the standoffs on the motherboard.  These screws are located at opposite ends of the receiver module (see Figure 2-8)



Figure 2-8

Removing the Receiver Module
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3.   Carefully pull the module straight off the motherboard to disengage the 8-pin header from the 8-pin socket on the motherboard (see Figure 2-8).  Do not rotate or flex the module while disengaging the header, since this could damage the connector or the module components.  Pull straight up, keeping the SVeeSix-CM3 parallel to the motherboard.



Disconnect the RF cable connecting the SVeeSix-CM3 module to the SMB connector on the enclosure.  This connection was made by pushing the antenna cable connector onto the SMB connector on the receiver.  To remove the antenna cable, grasp the cable connector and pull it straight off of the antenna connector.  Do not twist the cable or attempt to pull it off at an angle, as this may damage the connector.



5.   To reinstall the SVeeSix-CM3 module in the motherboard, follow steps 1 - 4 in reverse order.



 (  NOTE:  The SVeeSix-CM3 is designed for embedded applications.  The digital I/O lines and power lines are not designed with additional ESD protection as a stand-alone module would be.  Use standard CMOS ESD handling precautions when removing and installing the receiver module. 





Run the TSIP Interface Program



The SVeeSix-CM3 Starter Kit includes a disk containing TSIP interface programs which run on a PC-DOS platform.  These programs aid system integrators in developing the software interface for the GPS module.  The TSIP programs are described in detail in Appendix B, TSIP User's Guide.  This section assumes that the SVeeSix-CM3 is configured with the TSIP interface protocol and that the TSIPCHAT program is installed in a directory on the computer hard disk (see Chapter 3,  Configuring the Message Protocol on the SVeeSix-CM3 Starter Kit). 



To monitor the TSIP output and communicate with the GPS module:



1.   Turn on the DC power supply.



2.   Turn on the PC.



3.   Insert the GPS Tool Kit disk in the disk drive.



4.   Go to the directory where the GPS toolkit will be installed. In most cases, this will be the root directory on the C: drive.



u	NOTE:  For detailed installation guidelines, read A:\INSTALL.TXT and  A:\README.TXT.



5.   At the DOS prompt, type A:\INSTALL to create a sub directory called TOOLKIT and to install the tool kit files.



6.    Type the appropriate path name to execute the TSIPCHAT program (e.g. C:\TOOLKIT\TSIPCHAT).  TSIPCHAT provides full access to the TSIP protocol.  It converts binary TSIP packets into printable ASCII characters and vice versa.  



After the TSIPCHAT title screen appears, type "?", and the primary TSIPCHAT screen shown in Figure 2-9 is displayed.  















When there is no GPS antenna connected to the receiver, the TSIPCHAT.EXE program will display a report window which lists satellite health, machine ID, software version, and initial position information.  When a GPS antenna is connected and the receiver has achieved a position fix, the transmitted position reports scroll through the report window.  These reports include position, velocity, almanac, ephemeris status and almanac health.  A receiver health report is sent approximately every 30 seconds, even when no satellites are being tracked. 



Figure 2-9

TSIPCHAT Command Window and Report Window

� EMBED Word.Picture.6  ���The upper (shaded) portion of the screen is the command window and the lower portion of the screen is the automatic report window (auto window).  The auto window displays  a running account of the messages which are automatically output by the GPS module in the lower half of the screen.  The most frequent automatic reports are the position and velocity reports.  Other automatic reports include the almanac, ephemeris status and almanac health reports.



If the auto window is not displaying messages, then the GPS module may not be connected properly to the computer.  To test the connection, type "v".  This message requests the firmware version numbers from the GPS module.  If connected and operating properly, the module should respond with a software version report within one second.  This report will be displayed in the command window.



If "waiting for reply" appears continuously in the command window, then the GPS module is not communicating with the computer.  If this occurs, re-check the interface cable connections and verify the serial port selection.  If the communication failure still occurs after checking all connections and settings, then call the Trimble Technical Assistance Center (TAC) for assistance.
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