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1 Introduction
This document describes the user interface and functionality for the GN HID Monitor application. The application is designed to be used with the GN 8120 USB device. The interface description is therefore based on the communication between this device and the monitor application. 
The application is able to monitor the HID reports sent from the GN 8120 USB device and other GN USB HID devices. 

The user of the application can in a controlled manner send HID reports back to the GN device.
Besides being used as a test and demo application, the GN HID Monitor application is meant to be a guideline for programmers on how to develop USB HID drivers for the GN 8120 USB device. 
The source code of the application is C++ MFC based, using the Microsoft Visual Studio .NET 2003 version. The application source code is available on request.
The GN 8120 USB device uses standard USB HID table usage commands from usage page 0x0B (Telephony) and page 0x0C (Consumer) meaning that if a soft phone application listens to these usage commands, the GN 8120 USB device can be used with such a application without further modifications. Anyway if the LED’s on the GN 8120 USB device are going to be controlled from a soft phone application or other applications, the information given in this document on how to activate and deactivate these will be necessary.     

Information on the standard USB HID usage tables can be found on this link: 

Http://www.usb.org/developers/devclass_docs/Hut1_11.pdf
2 References

[1] Universal Serial Bus HID Usage Tables

[2] GN 8120 USB - User Guide

[3] GN 8120 USB - Product sheet
3 List of abbreviations

USB
Universal Serial Bus

HID

Human Interface Device

LED
Light Emitting Diode  

4 User interface
4.1 Attaching a GN 8120 USB device

The GN HID Monitor application is specially designed to be used with the GN 8120 USB device. Other GN devices may also be connected for monitoring but it’s not certain that all interface functionality between a connected GN device and the GN HID Monitor are covered. 

Without an attached GN device when running the GN HID Monitor application, the monitor display will look like this:
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All buttons and entry fields except for the Exit button are disabled until a GN USB HID device is attached to a free USB port. Pressing the Exit button will terminate the application.

Connecting a GN 8120 USB Device to a free USB port will make the LED’s on the device and the monitor application start flashing indicating that the communication between the attached device and the monitor application is in order. The monitor display will then look like this:
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All buttons and entry fields are now enabled.
4.2 Device information
When a GN USB HID device is connected to a USB port and communicating with the monitor application, the three fields in the left upper corner of the application gives information as hexadecimal numbers about the connected device.
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The Vendor ID field displays the GN vendor ID, which is the only vendor ID from a HID device the GN Monitor application will accept.

The Product ID field displays the product number of the connected device. In this case the product is the GN 8120 USB device.

The Version Num field indicates the version number of the attached device.    

4.3 Using the LED buttons 
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When a GN 8120 USB device is attached to a free USB port and the initialization LED indicator flashing is stopped, all of the LED indicators on the device and the monitor application are set to unlit. 
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By clicking on the LED buttons, different LED commands are sent to the GN USB device as HID reports.

The sent reports mentioned in the following subsections are two bytes HID reports. The sent HID report consists of a report ID byte which always equals 0 and a report value byte. The value byte reflects the functionality of the different commands the GN 8120 USB device understand, as described in the following subsections.

For a more schematic description of the sent HID reports refer to section 4.4.
4.3.1 The Green LED button
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Clicking on the Green LED button while the Green LED indicator is unlit will set the Green LED indicator as lit. 

A report with a value byte = 0x01will be sent to the HID device. 

This event will turn on the green LED at the green button on the GN 8120 USB device.
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Clicking on the Green LED button while the Green LED indicator is lit will set the Green LED indicator as unlit. 

A report with a value byte = 0x02 will be sent to the HID device. 

This event will turn off the green LED at the green button on the GN 8120 USB device.

4.3.2 The Toggle LED button

[image: image16.png]Green LED | Toagle LED RedLED

D GrenlED ) WHislED Q) RedlED
@ Bl LED
@ GreenLED



Clicking on the Toggle LED button while all of the toggle LED indicators are unlit will set the White LED indicator as lit. 

A report with a value byte = 0x03 will be sent to the HID device. 

This event will turn on the white LED at the white button on the GN 8120 USB device.
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Clicking on the Toggle LED button while the White LED indicator is lit will set the White LED indicator as unlit and the Blue LED indicator as lit.

Two reports with the value bytes of 0x04 and 0x05 will be sent to the HID device. 

These events will turn off the white LED and turn on the blue LED at the white button on the GN 8120 USB device.
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Clicking on the Toggle LED button while the Blue LED indicator is lit will set the Blue LED indicator as unlit and the Green LED indicator as lit.

Two reports with the value bytes of 0x06 and 0x07 will be sent to the HID device. 

These events will turn off the blue LED and turn on the green LED at the white button on the GN 8120 USB device.
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Clicking on the Toggle LED button while the Green LED indicator is lit will set the Green LED indicator as unlit. 

A report with a value byte = 0x08 will be sent to the HID device. 

This event will turn off the green LED at the white button on the GN 8120 USB device.

4.3.3 The Red LED button
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Clicking on the Red LED button while the Red LED indicator is unlit will set the Red LED indicator as lit. 

A report with a value byte = 0x09 will be sent to the HID device. 

This event will turn on the red LED at the red button on the GN 8120 USB device.
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Clicking on the Red LED button while the Red LED indicator is lit will set the Red LED indicator as unlit. 

A report with a value byte = 0x0A will be sent to the HID device.  

This event will turn off the red LED at the red button on the GN 8120 USB device.

4.4 The Disable Sidetone checkbox
Clicking on the Disable Sidetone checkbox while the checkbox is unchecked will make the checkbox checked.

 A report with a value byte = 0x23 will be sent to the HID device. 

This event will turn off the sidetone internally in the GN 8120 USB device.

Clicking on the Disable Sidetone checkbox while the checkbox is checked will make the checkbox unchecked.

 A report with a value byte = 0x24 will be sent to the HID device. 

This event will turn on the sidetone internally in the GN 8120 USB device.

The sidetone settings controls if one’s own voice via the headset microphone should be heard in the headset speakers. If the sidetone is disabled the speak voice can not be heard in the speakers. This setting does however not mute the microphone.
The sidetone settings are recognized only internal in the GN 8120 USB device and are not reflected by Windows speaker settings.  
4.5 Manually sending HID codes to the GN 8120 USB device

By entering hexadecimal values into the ‘Hid code to send’ field and clicking on the Send to HID button, the entered code will be inserted as a byte in the value part of the two byte HID report sent to the GN 8120 USB device. 

The sent two byte HID report consists of a report ID byte which always equals 0, and a report value byte. The value byte reflects the functionality of the different commands the GN 8120 USB device understand. 

The tables below shows the hexadecimal HID report values, which are recognized by the GN 8120 USB device:

LED manipulating code values
	Code values from the GN HID Monitor
	LED placement on GN 8120
	Function

	0x01
	Green Button
	Green LED on

	0x02
	Green Button
	Green LED off

	0x03
	White button
	White LED on

	0x04
	White button
	White LED off

	0x05
	White button
	Blue LED on

	0x06
	White button
	Blue LED off

	0x07
	White button
	Green LED on

	0x08
	White button
	Green LED off

	0x09
	Red button
	Red LED on

	0x0A
	Red button
	Red LED off


Other recognized codes:

	Code values from GN HID Monitor
	Function

	0x23
	Sidetone disable

	0x24
	Sidetone enable

	0x31 (default)
	Main volume select

	0x32
	Alternate volume select


For a description on the sidetone see section 4.4.
4.6 Receiving HID codes from the GN 8120 USB device

When a button is pressed on the GN 8120 USB device, the device sends a 3 byte HID report which is received and presented by the GN HID Monitor.

The received report consists of a report ID byte which always equals 0, and a two byte report value. The last byte of the report value is unused. 

All received report values are converted to HID usages according to the USB HID usage tables standard. See ref [1]. 

The received report values for the volume up/down button depend on the selected volume adjustment type (main or alternate). The volume adjustment type can be selected by sending a report value of 0x31 for main volume selection or a report value of 0x32 for alternate volume selection.

In the lower left corner of the GN HID Monitor the received report code is presented as a hexadecimal value in the Report Code field. 

The HID usage page and usage code converted from the received report code is presented in the corresponding Usage Page and Usage Code fields. For more info on HID usage tables see ref [1]  

Based on the HID usage page and usage code, a textual translation is showed in the Event Info field.

Based on the received report values also the state of the LED indicators is reflected. Pressing one of the three LED buttons on the GN 8120 USB device have the same effect as clicking on the buttons in the monitor application, as explained in section 4.3.

In the table below all of the report values with the corresponding usage which can be received from the GN 8120 USB device are stated as hexadecimal values. 

	Button Pressed
	Report Value
	HID Usage Page
	HID Usage Code

	Volume button down (main)
	0x01
	0x0C (Consumer)
	0x00EA (Main volume down)

	Volume button up (main)
	0x02
	0x0C (Consumer)
	0x00E9 (Main volume up)

	Two buttons kept down
	0x04
	0x0C (Consumer)
	0x0107 (Fire alarm)

	Green button alone
	0x08
	0x0B (Telephony)
	0x0020 (Hook switch)

	White button alone
	0x10
	0x0B (Telephony)
	0x0070 (Voice mail)

	Red button alone
	0x20
	0x0B (Telephony)
	0x002F (Phone mute)

	White + green button 
	0x0C
	0x0C (Consumer)
	0x0107 (Fire alarm)

	Red + green button 
	0x0C
	0x0C (Consumer)
	0x0107 (Fire alarm)

	Green + white button
	0x14
	0x0C (Consumer)
	0x0107 (Fire alarm)

	Red + white button
	0x14
	0x0C (Consumer)
	0x0107 (Fire alarm)

	Green + red button
	0x24
	0x0C (Consumer)
	0x0107 (Fire alarm)

	White + red button
	0x24
	0x0C (Consumer)
	0x0107 (Fire alarm)

	Volume button down (alt.)
	0x40
	0x0B (Telephony)
	0x00EA (Alternate vol. down)

	Volume button up (alt.)
	0x80
	0x0B (Telephony)
	0x00E9 (Alternate volume up)


4.7 The About Box
The GN HID Monitor About box can be reached by right clicking at the title bar and selecting the About GN HID Monitor menu field. 

The about box look like this:
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