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The Racal 25 Portable Radio is a portable, handheld, battery operated radio capable of providing secure and non-secure communications.  Immersible and weighing only 17 oz., the radio operates in the 136-174 MHz Frequency Modulation (FM) band with adjustable Radio Frequency (RF) power output up to 5 Watts. The Racal 25 Portable conforms to the Project 25 Common Air Interface (CAI).  A display and keypad provide easy programming and feature selection for the 256 available channels.  The radio has a separate internal speaker and microphone for improved audio fidelity.  A side connector is available for radio-to-radio cloning, programming from a personal computer (including key fill), and incorporating software upgrades.  A clip-on side connector is provided for external audio accessories. The Racal 25 Portable radio uses Digital Signal Processing (DSP) and microprocessor control for evolution towards advanced capabilities.

The Racal 25 Test Interface Box provides the means required to test the Racal 25 Portable Radio.  Audio connections are provided to measure speaker output, and provide microphone input.  The power supply source to the radio is extremely flexible.  A standard power supply or any Racal 25 battery may be used.  The radio may be powered from either source through the battery connector or the side connector.  A switch is provided to simulate various accessories connected to the side connector.  The radio may be programmed or controlled remotely by connecting a PC to the PC Programming connector.  These and other features are described within the text of this document.

Part Number 84343, Rev. A
10 NOVEMBER 2000
This User’s Guide contains information that is current as of the date shown above.  The information contained in this document is subject to change without notice.
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The Racal 25 Test Interface Box
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Figure 1   Racal 25 Test Interface Box

CHAPTER 1.0                                       Introduction

SYSTEM DESCRIPTION

The Racal 25 Test Interface Box provides access to the Racal 25 ‘s battery connector’s  and side connector’s signals.  The battery connector access allows flexible power supply options.  An external DC power supply or any Racal 25 battery can be used.  In addition switching is provided to select the top or side radio DC power  supply.  The side connector breakout provides all audio inputs and outputs required for testing, as well as several other useful signals which will be described later in this document.  

The Test Interface box can also be used to flash updated firmware into radios, program channels into radios, or perform automated testing using remote commands described later in this document.

ITEMS INCLUDED

The items listed below are included with each Test Interface Box

3100682-501
Racal 25 Test Interface Box

3500530-501
Racal 25 Side Connector Test Cable

84343

Racal 25 Test Interface Box User’s Manual

REQUIRED ITEMS NOT INCLUDED

The following items would be required to fully utilize analog testing and programming available with this Test Interface Box.  All items are not required for some tests.  No specific recommendations as to choice of specific measurement equipment is indicated, although acceptable equipment is listed.  The user should also verify the appropriate options are selected.

QTY
MAN.
MODEL
DESCRIPTION

1
Agilent
8920B
RF Communications Test Set

1-2
Agilent
8657B
RF Signal Generator

1
Agilent
6033A
DC Power Supply 

1
Various 
Various
DC Power Supply Cable

Opt.
Various
Various 
External PTT cable

3
Various
Various
BNC Audio Cables (3-6 ft)

AR
Various 
Various
Cables

1+
Various
Various
RF Splitter (if performing interference tests)

1+
Various
Various 
Attenuator (max HHR output = 6W)

3
Various
Various
Banana Jumpers (for battery lines)

Opt.
Racal Communications 
1600464-2
Racal 25 LiIon Battery (alternate power source)

Opt.
Racal Communications
4101171-501
Racal 25 AA Cassette (alternate power source)

1
Various
Various
9-pin Data cable (connects to PC)

1
Various
Various
Personal Computer 

SOFTWARE UTILITIES REQUIRED

No specific software utilities are required to perform any manual tests.  Remote commands are available for automating testing is desired.  These remote commands are detailed in Chapter 5.  The following software programs and utilities would be helpful to have available.

Racal 25 PC Programmer

Racal 25 HHR Version Upgrade

Terminal (available with Windows ®)

ADDITIONAL ITEMS NOT INCLUDED

Additional test equipment may be needed if digital testing is desired.  Selection of the appropriate test equipment is left to the user.  In addition, other test equipment may be required depending on desired testing to be performed.

STANDARD TEST CONNECTIONS 

Figure 1 below shows the test connections that will be used in most test cases.  Other configurations are discussed as appropriate in the remainder of this document.
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Figure 2   Standard Test Connections

CHAPTER 2.0                          Powering the Radio
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Figure 3   DC Power Connections

DC Power Supply Sources

An External DC power supply may be connected to the Test Interface Box via the banana plugs on the back.

Ensure correct polarity, and that the voltage is in the range 8 VDC – 13 VDC.

WARNING
Do not allow the voltage to exceed 13 VDC, or reverse the polarity.  Damage may occur to the radio.  In normal operation, radio protection is provided through the battery.

NOTE

When using an external power source, the alkaline 2W power limit mode will be in effect.  To override this, send the “/pwr 5.0w” command.

Alternatively, any Racal 25 battery may be connected to the battery connection as shown.  This may be helpful if field testing is desired.

The Power Source Selection Switch must be set in the appropriate position. 

DC Select Switch  

The Racal 25 may be powered either from its bottom battery connection, or the side connector.  This switch is used to direct the DC power to the desired source.

The battery jumpers MUST be installed for bottom operation of the radio.  Side connector powering of the radio does not require battery jumpers.

DC Current Measurement

NOTE

If current is not being measured, jumpers must be placed across the Battery terminal connections (POS ( POS, NEG ( NEG, DATA ( DATA)

Battery access points are provided to enable DC current measurements.

CHAPTER 3.0          Audio and RF Measurements
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Figure 4   Audio and RF Connections

Audio Connections

The MIC connector provides access to the Racal 25 microphone input.  It is connected to the 8920B Radio Communications Test Set or any available audio source.

The AUD HI and AUD LO connectors provide the balanced speaker output signals.  They are connected to the 8920B AUD + and – connectors or any appropriate audio measurement device.  Note that if only the AUD+ side is connected, the Audio Power will be ¼ that of the balanced output.

Audio Load Switch and Internal Test Fixture Speaker

The Audio Load Switch allows switching between these various loads:

8( resistive load, convenient for quiet testing

Internal test fixture speaker, convenient for monitoring the audio

OFF, used when an external load is used (such as on accessory connector)

PTT Switches

The toggle PTT switch can be used to switch from transmit to receive.  An External PTT switch closure is also provided for connection to the 8920B Radio Communications Test Set, if desired.

RF Connections

No specific RF connections are built into the Racal 25 Test Interface Box.  The maximum RF output of the Racal 25 is 6W.  Use appropriate attenuation to prevent damage to any RF measurement equipment being used.  

CHAPTER 4.0     Other Switches and Connectors


[image: image7.jpg]



Figure 5  Other Switches and Connectors

PC Programmer and Remote Port (also used for HHR version upgrades)

This 9-pin connector connects to the selected COM port of the PC.  It is used for all remote commands, and provides all necessary wiring to be used as a Racal 25 HHR version upgrade or PC Programming port.

Data cable port

For future use

WRU switch

The WRU switch simulates various accessories connected to the side connector.  The currently implemented WRU functions in the Racal 25 are  NONE, SIDE ACC, and WRU.  Note that VA, WRU5, and WRU6 are for future use.  The radio can communicate with the PC for remote commands or programming in all WRU switch positions.

The WRU switch positions simulated are:

NONE

used for internal radio speaker, and internal radio MIC (with radio PTT)

SIDE ACC
outputs signals to side connector connector

CLONE

simulates a cloning cable source

NOTE:
For Normal testing operation, WRU switch should be set to “NONE”

Side Connector Patch Cable

Required for all testing.

Side Connector testpoints

Provides access to most pins from 18-pin radio side connector

Radio Off Switch

For future use

CHAPTER 5.0                           Remote Commands

GENERAL FORMAT OF REMOTE COMMANDS




COMMAND TITLE 

/COMMAND   [ Parameter ]  [Value]






Figure 6   Remote Command Format

ANTENNA SELECT

Command Format:

/ANT   [  S  |  T  ]

Parameters:

S
Sets RF Output to Side RF Antenna port

T
Sets RF Output to Top RF Antenna (default)_

Value:

Not used

Response:

>OK

Example:

/ANT  T

CRYSTAL TUNE OFFSET

Command Format:

/XT  [value] 

Parameters:

Not used

Value:

Must be in the range (-32768 to +32768).  Does not correspond to actual frequency, but to the 12 bit DAC used to control the oscillator.  The entire frequency range is shifted with the “\XT” command.  Each time a new number is entered, it is referenced from the XT=0 value, not the changed value.  Positive values will increase the frequency, and negative values will decrease the frequency.

Response:

>OK

Example:

/XT  -300

FREQUENCY CONTROL

Command Format:

/FREQ   [  T  |  R  ]   [value]

Parameters:

T
Transmit Frequency

R
Receive Frequency

Value:

Must be in the range 136 to 174 (MHz).  Three to nine digits may be used.  The radio will multiply it to get it into the 100 MHz range.  The decimal point is omitted

Response:

>OK

Example:

/FREQ  R  136025

INTERNAL SPEAKER CONTROL

Command Format:

/IMUTE   [  ON  |  OFF  ] 

Parameters:

ON
Mutes internal speaker 

OFF
Un-mutes internal 

Value:

Not used

Response:

>OK

Example:

/IMUTE  ON

MODE CONTROL

Command Format:

/MODE   [  DG  |  BER  |  AW  |  AN  ]

Parameters:

DG
Sets HHR to Project 25 mode

BER
Sets HHR to output error frames to terminal (must be in Project 25 mode)

AW
Sets HHR to Analog Wide mode (25 kHz FM)

AN
Sets HHR to Analog Narrow mode (12.5 kHz)

Value:

Not used

Response:

>OK

Example:

/MODE  DG

POWER CONTROL

Command Format:

/PWR   [ 0.1W  |  0.5W  |  1W  |  2W  |  5W  ]

Parameters:

0.1W
Sets RF output power to 0.1W

0.5W
Sets RF output power to 0.5W

1W
Sets RF output power to 1W

2W
Sets RF output power to 2W

5W
Sets RF output power to 5W

Value:

Not used

Response:

>OK

Example:

/PWR  0.1W

PTT STATE CONTROL

Command Format:

/PTT   [  ON  |  OFF  ]

Parameters:

ON
Sets PTT to ON (HHR Transmits)

OFF
Sets PTT to OFF (HHR Receives)

Value:

Not used

Response:

>OK

Example:

/PTT  ON

VOLUME CONTROL

Command Format:

/VOL   [ nn  |  +  |  -  ] 

Parameters:

nn
Sets volume to the value indicated (0-14)

+
Increments volume one position

-
Decrements volume one position

Value:

Not used

Response:

>OK

Example:

/VOL  3

84343
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Set “DC SOURCE” to desired power source





Set “DC SELECT” to “SIDE”





Set “RADOFF” to OFF


Set “PTT” to OFF


Set “AUDIO LOAD” to “LOAD
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COMMAND TITLE – 


Describes function of command





RESPONSE – 


Varies by response, most of time is “OK”


Will display “?” if command is invald





> (RESPONSE)





VALUE –


Value of parameter


Details provided in eacsh section as appropriate





PARAMETERS - 


Parameter list displayed


May be truncated to first distinct character


Limits provided when parameter list is too long





COMMAND –


Always begins with backslash


Lettercase is ignored.


Space must follow command.
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