[image: image1.png]



NetLinx Module Interface Specification

for a

 NAD T773 Receiver/

NAD T163 Preamplifier

[image: image2.jpg]



[image: image3.jpg]



TABLE OF CONTENTS

3Introduction


3Overview


4Implementation


5Command Interface


12String Feedback


15Device Notes


15Protocol Notes


15Programming Notes


15Adding Functions to Modules


15Commands to the device


16Additional Feedback from the device




Revision History

	Date
	Initials
	Comments

	11-19-04
	YS
	Initial release

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Introduction

This is a reference manual to describe the interface provided between an AMX NetLinx system and a NAD T773/NAD T163. The NAD T773/NAD T163 supports an RS-232 serial protocol. The interface was tested using version 2.2/2.2 respectively. The default communication settings are a baud rate of 9600, 8 data bits, 1 stop bit, no parity, and handshaking off. The cable for this device is FG#10-752-04 for the AMX’s NI series and FG#10-752-10 for AMX’s NXI series for both NAD models.

NOTE: From this point in this documentation onwards, when I refer to NAD T773, I’m also referring to NAD T163.

All commands for the T773 will work on the T163 except for the SPEAKER= command.
Overview

The COMM module translates between the standard interface described below and the NAD T773 serial protocol. It parses the buffer for responses from the NAD T773, sends strings to control the NAD T773, and receives commands from the UI module or telnet sessions.

A User Interface (UI) module is also provided. This module uses the standard interface described below and parses the string responses for feedback.

The following diagram gives a graphical view of the interface between the interface code and the NetLinx module.


Some functionality in the device interface may not be implemented in the API interface.  In cases where device functions are desired but not API-supported, the PASSTHRU command may be used to send any and all device-protocol commands to the device. See the PASSTHRU command and the Adding Functions to Modules section for more information.

A sample UI module and a touch panel file are provided in the module package.  These are not intended to cover every possible application, but can be expanded as needed by a dealer to meet the requirements of a particular installation.  

Implementation

To interface to the AMX NAD_T773_Comm.tko module, the programmer must perform the following steps:

1. Define the device ID for the NAD T773 that will be controlled.

2. Define the virtual device ID that the NAD_T773_Comm.tko COMM module will use to communicate with the main program and User Interface. NetLinx virtual devices start with device number 33001.

3. If a touch panel interface is desired, a touch panel file NAD_T773.TP4 and module (NAD_T7730_UI.axs) have been created for testing.

4. The NetLinx NAD_T773_Comm.tko module must be included in the program with a DEFINE_MODULE command. This command starts execution of the module and passes in the following key information: the device ID of the NAD T773to be controlled, and the virtual device ID for communicating to the main program.

An example of how to do this is shown below.

DEFINE_DEVICE

    dvDevice

= 5001:1:0
// The NAD T773 connected to the NetLinx on 1st RS-232 port

    dvTouchPanel 
= 10001:1:0
// The touch panel used for output

     vdvDevice       
= 33001:1:0
// The virtual device use for communication between the 





            // Comm module interface and User_Interface (UI) module interface

DEFINE_VARIABLE

//Define arrays of button channels used on your own touch panel

integer nCHAN_BTN[]={1,2,3,4,5,6,7}    

DEFINE_START
// Place define_module calls to the very end of the define_start section.

// Comm module

DEFINE_MODULE ‘NAD_T773_Comm‘ Comm1(vdvDevice, dvDevice)

// Touch panel module

DEFINE_MODULE NAD_T773_UI' TouchPanelA(vdvDevice, dvTouchPanel, nTP_BUTTONS)

Upon initialization the AMX Comm module will communicate with the NAD T773 and information will be exchanged. 

Command Interface

The interface code can control the audio receiver via command events (NetLinx command send_command).  These commands will be sent to the module to affect control.  Below are the commands supported.

* Denotes an extended command beyond the basic API

	Command
	Description

	AUDIOINPUT=<value>
         [:<zone>]
	Set the current audio-only input source.

NOTE: If the current audio input is the same as the one you are asking for, no feedback will be returned.

<value>: 1    = Tuner

         3    = CD

        14    = Disk

        15    = External 7.1

<zone> : 1 = Main zone (default)

         2 = Zone two

AUDIOINPUT=1:1

or

AUDIOINPUT=1
AUDIOINPUT=14:2

	AUDIOINPUT?[<zone>]
	Query the current audio input setting for all zones.

NOTE: If a video input is currently selected, this command will return VIDEOINPUT feedback.

<zone> : 1 = Main zone (default)

         2 = Zone two

AUDIOINPUT?1

or

AUDIOINPUT?

AUDIOINPUT?2

	BAND=<value>
	Set or toggle the tuner frequency band.

<value>: AM = AM band

         FM = FM band

         T  = Toggle

BAND=FM

	BAND?
	Query the current band.

BAND?

	BASS=<value>
	Increment, decrement, or set a bass level.

NOTE: You can only select even numbers (-10,-8,-6..6,8,10) 

NOTE: Tone defeat must be off to access this command (TONE=0)

<value>: +       = increment bass level

         -       = decrement bass level

         -10..10 = API bass level range

BASS=-

BASS=4

	BASS?
	Query the current bass level.

BASS?

	*

CENTER=<value>
	Increment or decrement the center channel level.

<value>: +       = Increment center channel level

· = Decrement center channel level

CENTER=+

CENTER=-

	CURSOR=<value>
	Move the cursor up, down, left, or right.

<value>: + = move cursor up

         - = move cursor down

         < = move cursor left

         > = move cursor right

CURSOR=+

CURSOR=>

	DEBUG=<value>
	Enables or disables the debug feature. 

<value>: 0 = off

         1 = on

DEBUG=1

	DEBUG?
	Request the state of the debug feature.

DEBUG?

	*

DISPLAY
	Emulates the “DISP” remote control button. 

DISPLAY

	*

FMMUTE=<value>


	Sets the FM mute mode to on or off.

<value>: 0 = off

         1 = on

FMMUTE=1

FMMUTE=0

	*

FMMUTE?
	Query the status of the FM mute.

FMMUTE?

	*

NIGHT
	Emulates the “L.NITE” remote control button. 
NIGHT

	MENUSELECT
	Select an item on the menu.

MENUSELECT

	MODE=<value>
	Selects the current audio/surround mode.  This value is totally dependent on the receiver being used and can be defined as needed.

NOTE: The selection of modes you can access depends on the current input.

<value>: 0  = Stereo

         1  = Stereo Downmix

         2  = Dolby Pro Logic

         3  = Dolby Pro Logic II – Movie

         4  = Dolby Pro Logic II – Music

         5  = NEO:6 - Cinema

         6  = NEO:9 – Music

         7  = Matrix 7.1

         8  = EARS

         9  = Enhanced Stereo 1

         10 = Enhanced Stereo 2

         11 = Dolby Surround EX

         12 = Dolby Pro Logic IIx - Movie

         13 = Dolby Pro Logic Iix – Music

          + = Next surround mode

MODE=4

MODE=+

MODE=12

	MODE?
	Query the current surround mode.

MODE?

	MUTE=<value>

   [:<zone>]
	Turn mute on, off, or toggle.

<state>: 0 = Off

         1 = On

         T = Toggle

<zone> : 1 = Main zone (default)

         2 = Zone two

MUTE=1:1

or 

MUTE=1

MUTE=0:2

MUTE=T:1

	MUTE?[<zone>]
	Query the current mute state.

<zone> : 1 = Main zone (default)

         2 = Zone two

MUTE?1

or 

MUTE?

MUTE?2

	PASSTHRU=<string>
	Allows user the capability of sending commands directly to whatever unit is attached without processing by the NetLinx module.  User must be aware of the protocol implemented by the unit to use this command.  This gives the user access to features which may not be directly supported by the module. For more information, see the “Adding Functions to Modules” section.

The module will add the <start> and <checksum> control characters, it will also compute the checksum for you.

All you have to enter is the Command and the Data.

Note: For the Data part, all conversions are computed for you.

Example to mute the main zone, the correct command would be

send_command vdvDevice, "'PASSTHRU=',21,24,1"   

21: Is the set command (other commands, 20=query, 22=remote comm Etc)

24: Is the Mute function (other functions 21=power, 33=bass etc.)

 :1 Is the function value (0=un-mute, 1=mute, etc)

Please see the RS-232 Protocol NAD Products v1.02 doc for more details. 

<string>: string to send to unit

PASSTHRU=THIS IS A COMMAND

PASSTHRU=RESET

	POWER=<value>

    [:<zone>]
	Turns off, on, or toggles power.

<value>: 0 = Off

         1 = On

         T = Toggle

<zone> : 1 = Main zone (default)

         2 = Zone two

POWER=T:1

POWER=1:1

	POWER?[:<zone>]
	Query the current power state.

<zone> : 1 = Main zone (default)

         2 = Zone two

POWER?1

or

POWER?

POWER?2

	PRESET=<value>


	Increment, decrement, or switch to a specific preset.

NOTE: You can only select or scroll through the presets that are already programmed.

NOTE: The current band is the band that will be effected by the PRESET= commands.

NOTE: When incrementing through the presets, once you reach the last programmed preset, it will roll over to the first programmed preset, and vice versa for decrementing.

<value>: +     = Increment to next preset

         -     = Decrement to previous preset

         1..30 = jump to preset (FM band only)

         1..10 = jump to preset (AM band only)

PRESET=+

PRESET=-

PRESET=16

	PRESET?[:<band>]
	Query the current tuner preset.

<band >: AM = AM band

         FM = FM band (default)

FMPRESET?FM

Or

FMPRESET?

FMPRESET?AM

	*

SLEEP
	Toggles through the sleep times

(off,15,30,45,60,75 and 90 minutes)

SLEEP

	*

SPEAKER=<speaker>

       :<value>
	Turns on or off either speaker A or speaker B.

NOTE: This command works only on the T773 model.

<speaker>: A = Speaker A

           B = Speaker B

<value>: 0 = Off

         1 = On

SPEAKER=A:1

SPEAKER=B:0

	*

SPEAKER?<speaker>


	Query the state of either speaker A or B.

NOTE: This command works only on the T773 model.

<speaker>: A = Speaker A

           B = Speaker B

SPEAKER?A

SPEAKER?B

	*

SUB=<value>
	Increment or decrement the subwoofer channel level.

<value>: +      = Increment subwoofer channel

         -      = Decrement subwoofer channel

SUB=+

SUB=-

	*

SURR=<value>
	Increment or decrement the surround channel level.

<value>: +      = Increment surround channel

         -      = Decrement surround channel

SURR=+

SURR=-

	*

TAPEMONITOR=<value>
	Turns the tape monitor mode on or off.

<value>: 0 = Off

         1 = On

TAPEMONITOR=0

TAPEMONITOR=1 

	*

TAPEMONITOR?
	Query the state of tape monitor mode.

TAPEMONITOR?

	*

TONE=<value>
	Turns the Tone Defeat on or off.

NOTE: when Tone Defeat is selected (TONE=1), you will not be able to increase, decrease or set the Bass or Treble.

<value>: 0 = Tone On

         1 = Tone Defeat



	*

TONE?
	Query the state of tone.

TONE?

	TREBLE=<value>
	Increment, decrement, or set a treble level.

NOTE: You can only select even numbers (-10,-8,-6..6,8,10)

NOTE: Tone defeat must be off to access this command (TONE=0)

<value>: +      = Increment treble

         -      = Decrement treble

        -10..10 = API treble level range

TREBLE=+

TREBLE=4

	TREBLE?
	Query the current treble level.

TREBLE?

	TUNE=<value>
	Increments, decrements, or sets the tuner frequency.

NOTE: Must be in Tuner mode to use this command.

<value>: + = Increment tuner

         - = Decrement tuner

         n = Tuner frequency

TUNE=+

TUNE=92.5

TUNE=1310

	TUNE?
	Query the current tuner frequency.

TUNE?

	VERSION?
	Query for the current version number of the NetLinx module.

VERSION?

	VIDEOINPUT=<value>
           [:<zone>]
	Set the current audio/video input.

NOTE: If the current video input is the same as the one you are asking for, no feedback will be returned.

<value>: 1  = DVD

         4  = DBS/SAT

         5  = VCR1

         9  = Video 4

         10 = Video 5

         11 = Video 6

<zone> : 1 = Main zone (default)

         2 = Zone two

VIDEOINPUT=4:1

Or

VIDEOINPUT=4
VIDEOINPUT=10:2

	VIDEOINPUT?[<zone>]
	Query the current A/V input for all zones.

NOTE: If an audio input is currently selected, this command will return AUDIOINPUT feedback.

<zone> : 1 = Main zone (default)

         2 = Zone two

VIDEOINPUT?1

or

VIDEOINPUT?

VIDEOINPUT?2

	VOLUME=<value>

      [:<zone>]
	Adjust the volume (gain) level.

<value>: 0-100 = API volume range, in percent (%)

             + = Increment volume by 1 dB

             - = Decrement volume by 1 dB

<zone> : 1 = Main zone (default)

         2 = Zone two

VOLUME=50:1

or

VOLUME=50

VOLUME=100:2

	VOLUME?[<zone>]
	Query the current volume level.

<zone> : 1 = Main zone (default)

         2 = Zone two

VOLUME?

VOLUME?1

VOLUME?2


Table 1 – Send Command Definitions

String Feedback

The NetLinx module will provide feedback to the interface code for audio receiver changes via string events.  Below are the strings supported

	String
	Description

	AUDIOINPUT=<value>  

          :<zone>
	Feedback for the current audio-only input. If multiple zones are supported, a separate string will come back for each zone. 

<value>: 1    = Tuner

         3    = CD

        14    = Disk

        15    = External 7.1

<zone> : 1 = Main zone

         2 = Zone two

AUDIOINPUT=1:1
AUDIOINPUT=14:2

	AUDIOTYPE=<value>
	Feedback for the current audio signal type.

<value>: 0    = Analog Signal

         1    = Dolby Digital

         2    = DTS

3 = PCM

4 = HDCD

AUDIOTYPE=1

AUDIOTYPE=3

	BAND=<value>
	Feedback for the current tuner band.

<value>: AM = AM band

         FM = FM band

BAND=FM

	BASS=<value>
	Feedback for the current bass level.

NOTE: You can only get even numbers (-10,-8,-6..6,8,10)

<value>: -10..10 = API bass level range

BASS=0

	DEBUG=<value>
	Feedback on the state of the debug feature. 

<value>: 0 = off

         1 = on

DEBUG=1

	FMMUTE=<value>
	Feedback for the current FM mute mode.

<value>: 0 = off

         1 = on

FMMUTE=1

FMMUTE=0

	MODE=<value>
	Feedback for the current audio/surround mode.

<value>: 0  = No Surround Mode

         1  = Stereo Downmix

         2  = Dolby Pro Logic

         3  = Dolby Pro Logic II – Movie

         4  = Dolby Pro Logic II – Music

         5  = NEO:6 - Cinema

         6  = NEO:9 – Music

         7  = Matrix 7.1

         8  = EARS

         9  = Enhanced Stereo 1

         10 = Enhanced Stereo 2

         11 = Dolby Surround EX

         12 = Dolby Pro Logic IIx - Movie

         13 = Dolby Pro Logic Iix – Music

MODE=4

MODE=12

	MUTE=<value>

    :<zone>
	Feedback detailing the current mute state.

<value>: 0 = Off

         1 = On

<zone> : 1 = Main zone

         2 = Zone two

MUTE=0:1

MUTE=1:2

	POWER=<value>

     :<zone>
	Reports the current state of the system.

<value>: 0 = Off

         1 = On

<zone> : 1 = Main zone

         2 = Zone two

POWER=1:1

POWER=1:2

	PRESET=<value>

      :<band>

	Feedback for the current preset selected on a specific band.

<value>: 1..30 = presets 1 through 30 (FM band only)

         1..10 = presets 1 through 10 (AM band only)

<band>:  AM = AM band

         FM = FM band

PRESET=4:AM

PRESET=2:FM

	SPEAKER=<speaker>

       :<value>
	Feedback for current state of either speaker A or speaker B.

NOTE: This command works only on the T773 model.

<speaker>: A = Speaker A

           B = Speaker B

<value>:   0 = Off

           1 = On

SPEAKER=A:1

SPEAKER=B:0

	TAPEMONITOR=<value>
	Feedback for the state of tape monitor mode.

<value>: 0 = Off

         1 = On

TAPEMONITOR=0

TAPEMONITOR=1 

	TONE=<value>
	Feedback for the current Tone Defeat mode.

NOTE: when (TONE=1), you will not be able to increase, decrease or set the Bass and Treble.

<value>: 0 = Tone On

         1 = Tone Defeat

TONE=0

TONE=1

	TREBLE=<value>
	Feedback for the current treble level.

NOTE: You can only get even numbers (-10,-8,-6..6,8,10)

<value>: -10..10 = API treble range

TREBLE=0

	TUNE=<value>
	Feedback for the current tuner frequency.

<value>: nnn = tuner frequency

TUNE=92.5

TUNE=1310

	VERSION=<value>
	Communication module version feedback.

<value>: current version number in xx.yy format

VERSION=1.0

	VIDEOINPUT=<value>

          :<zone>      
	Feedback for the current video input. If multiple zones are supported, a separate string will come back for each zone.

<value>: 1  = DVD

         4  = DBS/SAT

         5  = VCR1

         9  = Video 4

         10 = Video 5

         11 = Video 6

<zone> : 1 = Main zone

         2 = Zone two

VIDEOINPUT=4:1
VIDEOINPUT=10:2

	VOLUME=<value>

      :<zone>
	Feedback detailing the current volume level.

<value>: 0-100 = API volume range, in percent (%)

<zone> : 1 = Main zone

         2 = Zone two

VOLUME=26:1

VOLUME=20:2


Table 2 - String Feedback Definitions

Device Notes

· The volume setting ranges from 0-100 which is not an exact map (1 to 1) as the device original volume range (-75 – 18), for example asking for20% volume level, you will get 21%.

· The command VOLUME?2 does not work, it will return the feedback for power in zone 2.

· To make any changes on Zone two make sure that zone is on.

· When the volume is muted, tuning the volume up will un-mute it. The same goes for the zone volume.

Protocol Notes

· None

Programming Notes

· All messages going to the device are queued first, when the first message is sent out the module will wait for a feedback before it sends the next message, this wait expires after 1 second if no feedback is returned and the next message is sent.

· If the feedback is received before the 1 second wait is expired, that feedback will cancel the wait and the next message is sent right away.

· For some commands that emulate some buttons on the remote control including (CENTER=, CURSOR=, DISPLAY, MENUSELECT, MODE=+, NIGHT SLEEP, SUB= and SURR=) do not generate any feedback so they are handled differently in the queue were the 1 second wait for feedback is reduced to 0.2 second so we don’t have to wait a whole second for a feedback that will never get generated.  

· Whenever the NI master is rebooted and after it comes back online it will send a full query to the device to get feedback for the following: Power (Zone 1), Volume (Zone 1),  Mute (Zone 1), Audio or Video input (Zone 1), Tape monitor, Audio type, Surround mode, Bass, Treble, Tone Defeat, Power (Zone 2), Volume (Zone 2), Mute (Zone 2), Audio or Video input (Zone 2), Band, Fm Tune, Am Tune, Fm Preset, Am Preset and Fm mute.

Adding Functions to Modules

Commands to the device

This module supplies a mechanism to allow additional device features to be added to software using the module.   This is the PASSTHRU command, which allows protocol strings to be passed through the module. The device-specific protocol must be known in order to use this feature. 

As an example, suppose that a module for a projector has not implemented the 'white balance adjustment' feature.   The command that the projector protocol requires is 03H, 10H, 05H, 14H, followed by a checksum.   The documentation for the PASSTHRU command specifies that the module will automatically generate the checksum.   In this case, the following string should be sent from

the UI code to implement 'white balance adjustment'.

send_command vdvDevice, "'PASSTHRU=',$03,$10,$05,$14"   

The reason to use PASSTHRU instead of sending a protocol string directly to the device port is that the device may require command queuing, calculation of checksums, or other internal processing, which would not be done if the string was sent directly. Because of this, it is best to filter all communication TO the device through the module. (The module documentation will indicate any processing that will be automatically done to the PASSTHRU string like checksum calculation.)   

Additional Feedback from the device

The module documentation indicates what feedback is provided.  If additional feedback is required, a CREATE_BUFFER for the device must be implemented in the user code to process the strings from the device manually. Note that the module will still be processing the response strings independently

and sending the interpreted feedback up to the user code.   
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