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PROVISIONAL (Please Read)
This application note may be based on theoretical evaluation of the equipment concerned and at the time of writing may not have been fully tested.  Connection and interface of any electronic equipment should only be undertaken by suitably qualified personnel. This application note is supplied on the basis that any interface will be undertaken by a qualified technician / engineer, and is only a guide. Manufacturers change radio models, versions and component specifications from time to time. Any manufacturers changes may result in a variation to this note. In many cases, radio hardware modifications may be required for proper data operation. Carefully read the notes detailing radio modifications. CES Wireless Inc. will not be responsible for loss of use or other consequential damage due to an improper or incomplete equipment installation.

NOTE:

Due to the flexibility of the CES data products, it is typical that the user will desire programming changes after using the system for a short time. It is almost impossible to anticipate every possible circumstance from the onset of setting up a data system. It is highly recommended that just a few units (5) be installed and tested, then used thoroughly by the customer for a week or so prior to the completion of a project.    

1.0
INTRODUCTION

This Application Note describes the installation of the TRK-240, GPS-200 and GPS-150 mobile data devices to the Motorola Maxtrac trunking transceiver. This application note should be read in conjunction with the appropriate CES installation instructions and Motorola technical manual. 

2.0      TOOLS AND MATERIALS REQUIRED 

1. # 8, #10 & #15 torx drivers

3.0
MODIFICATIONS TO THE TRK-240, GPS-200 and GPS-150

See section 7.0 (Programming & Jumpers Considerations).

4.0      MODIFICATIONS TO THE RADIO

The radios accessory connector does not provide all of the necessary connections for the CES data products. It will be necessary to make modifications to the radios circuit board to bring the appropriate signals to the accessory connector. To do this, remove the logic PC board to gain access to the bottom and cut the traces and add the jumpers per the notes below.

5.0
INSTALLATION

Following the table of connections below, connect the model TRK-240 to Motorola Maxtrac transceiver.

	Pin No/Color

(TRK-240)
	Function
	Accessory Connector J3

(Motorola Maxtrac)

	1. Red & Violet
	V+ input
	Pin 13            

	2. Black & Shields
	Ground
	Pin 7

	3. Yellow
	RX audio input
	Pin 11            *** SEE NOTE 2 BELOW ***

	4. Orange
	TX audio output
	Pin 5

	9. Brown
	PTT input
	Pin 2              *** SEE NOTE 3 BELOW ***

	11. Gray
	Channel grant / CSQ Detect
	Pin 8              *** SEE NOTE 4 BELOW ***        

	13. Lt. Brown
	PTT output
	Pin 3 

	14. White
	Speaker mute
	Pin 12            *** SEE NOTE 5 BELOW ***

	10. White / Dk Blue
	Aux in R  (Busy Channel)
	Pin 14             *** SEE NOTE 6 BELOW ***

	N/A
	N/A
	Jumper Pins 15 & 16


	*** NOTE 1 ***
	Wire colors and functions not mentioned are not used.



	*** NOTE 2 ***
	JU551 inside radio needs to be set to position “A” to provide un-squelched discriminator audio to the accessory connector.



	*** NOTE 3 ***
	The PTT IN connection is optional. This connection signals the mobile data device when the local microphone is being used. This connections especially important if trailing ANI, Push To Talk Timer, Busy Channel Lockout, or other functions are enabled that require complete control of the PTT circuitry in the transmitter. This signal also alerts the device that a voice conversation is taking place so as to hold off sending data. To facilitate connection of the PTT IN, it is required that the PTT circuitry in the transceiver be severed. Also a pin of the accessory connector must be freed to bring out this connection. To do this, cut the trace from pin 11 of J8 and the trace leading to pin 2 of J3 (accessory connector). Depending on the transceiver PCB revision the board may have to be removed from the radio. Solder a wire from pin 11 of J8 to Pin 2 of J3. This will place the PTT circuitry on the device in series with the radio’s PTT line.    

Alternately If the TRK-240 or GPS-200 has firmware version 5.49 or later, the PTT in and the PTT out wire can be connected directly to pin 3 of J3 without making the previously described radio modification. This method requires a specific programming parameter to be set, and some of the features described above are not  available.   See Section 6




	*** NOTE 4 ***
	The mobile data device requires a signal from the radio to determine if the channel is busy or that the radio system has granted a channel. Transmitter activity is used to provide this signal if in trunked mode or the receivers squelch circuit in conventional mode. To isolate a pin to provide for this connection, cut the PC board trace leading to pin 8 of J3 (bottom of board).  Then connect the gray per table 1 below.



	*** NOTE 5 ***
	The TRK-240 & GPS-150 provides a signal to mute the radios local speaker while receiving data transmissions. Unfortunately this cannot be accomplished without a modification to the radio. To accomplish this cut the PC board trace connected to pin 12 of J3 (bottom of board) and solder a wire from pin 12 of J3 to the junction of Q509 (base) & C515 on top of the logic board.

SEE PROGRAMMING  CONSIDERATIONS



	*** NOTE 6 ***
	Aux in R is used to detect busy condition when used in a trunked system. To isolate a pin to provide for this connection, on the bottom side of the logic board, cut the PC board trace connected to pin 14 of J3. Then connect a wire between pin 14 of J3 and the Gate of Q551. This connection is required if using 5.49 or greater firmware in the TRK-240 and all versions of GPS-150 firmware. 

Do not make this modification if the radio will be Conventional mode only.


Table 1

	TRK-240 firmware versions xx.05.42 and below
	TRK-240 firmware versions xx.05.49 and up

	Trunked Mode only
	Trunked Mode only

	Solder a wire from pin 8 of J3 to connector P6 pin 4 on top of logic board.

White/Dk. Blue not used 

Program Busy input state to Active High

Program Radio type to Smartnet
	Solder a wire from pin 8 of J3 to connector P6 pin 4 on top of logic board.

Also perform modification in note 6 above.

Program Trunk input to Active Low

Program Busy input state to Active High

Program Radio type to Smartnet

	Conventional Mode only
	Conventional Mode only

	Solder a wire from pin 8 of J3 to the Gate of Q551

White/Dk. Blue not used

Program Busy input state to Active High

Program Radio type to Use Busy
	Solder a wire from pin 8 of J3 to the Gate of Q551

Program Radio type to Conventional/Use Busy

Program Busy input state to Active High

Program Radio type to Conventional

	Firmware does not support both modes
	Both Trunked and Conventional modes

	
	Solder a wire from pin 8 of J3 to connector P6 pin 4 on top of logic board.

Also perform modification in note 6 above.

Program Busy input state to Active High

Program Trunk input to Active Low

Program Radio type to Smartnet 


6.0
PROGRAMMING  & JUMPER CONSIDERATIONS

	Parameter
	Setting

	Radio Type
	SmartNet or Conventional as needed

	PTT  output phase
	Transmit = Active low

	Busy input phase
	Busy = See Table 1 

	Speaker Mute
	Mute = Active Low

	Trunk input phase
	See Table 1

	Lead In Delay
	200 ms. Trunked   /   500 ms. Conventional 

	Busy/Request Check
	20 ms.                 Trunked mode only

	Request Window
	500 ms.               Trunked mode only

	Grant Check
	100 ms.               Trunked mode only

	Grant Window
	4 seconds           Trunked mode only

	Disconnect PTT in from PTT out
	Enabled      (If PTT in and PTT out wires tied together)

	Jumper Number
	Setting

	JP2 & JP3     (TRK-240 Hardware version 1 only)
	Both In      (Done at Factory)     

	JP17             (TRK-240 Hardware version 2 only)
	Remove    (Not Done at Factory)

	JP14             (GPS-150)
	Remove    (Not Done at Factory)


7.0
LEVEL SETTINGS
Refer to the appropriate CES Programming and installation guide for data level setting procedures.

Even though the equipment may work initially without making these adjustments, for reliable operation these adjustments must be carried out. 

All information provided in this document is carefully prepared and offered in good faith as a guide in the installation, use, and servicing of our products. Installers must ensure that the final installation operates satisfactorily within the relevant regulatory requirements. We accept no responsibility for incorrect installation. We reserve the right to change products, specifications, and installation data at any time without notice.
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