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Alder-12U Device Objective and Application Area

Nowadays, computer telephony becomes one of the most important telecommunication technologies. The reason is obvious: this technology usage, while organizing any company work, allows sufficient increase in both productivity and effectiveness of employee labor, and provide clients with lots of new services. 

Alder is a family of computer telephony boards and external devices, an ideal solution to satisfy needs of computer telephony applications, when it is sufficient to have small size in combination with a low price. 

Alder-12U external devices are designed for computer telephony applications. Unlike Alder devices of earlier series, Alder-12U devices do not need to be installed into computer and support standard USB interface. 
Alder-12U devices can serve up to 2 FXS channels, up to 4 FXO channels, up to 4 channels in high resistance monitoring mode and support all functions provided by analogue Alder boards. 

Possible application areas of Alder-12U devices:

· PABX, switching systems, Call-centers.

· Multichannel telephone conversation recording systems.

· Voice mail, voice and fax messages distribution.

· Voice menu systems, automatic retrieval systems.

· Digital answering machines.

· Voice notification systems

· Dispatching, paging and sell-communication services automation

1 Types of Alder-12U devices

Alder-12U devices are divided into 2 groups by telephone interface type:

1. Alder-12U\FXO (terminal set)

Devices are designed for duplex interchange with double-wire telephone lines and linear inputs/outputs, high-resistance monitoring of telephone lines and other sources of audio information, allowing connection of 1 to 4 terminal set channels.

2. Alder-12U\FXS (subscriber set)

Devices are designed for work with terminal telephone equipment (for example, telephone or fax sets) and they realize 1-2 subscriber sets with built-in telephone line voltage source.

Devices of all types are connected to PC via USB port. Up to 16 Alder-12U devices can be connected to one PC using USB-concentrator.

2 Basic Performance Attributes and Advantages

Alder-12U devices possess the following basic performance attributes:

· Stand-alone construction;

· Processing of up to 4 two-wire line signals of heterogeneous types connected directly to Alder-12U device (FXS, FXO, high-resistance monitoring);

· Alder-12U recognizes almost all states of telephone line. Maximum number of functions is provided to control lines. 

· USB support;

· Alder-12U devices usually do not need external power supply. 

· Additional Alder-12U devices are connected to PC on-the-fly using concentrators;

· Voice compression/decompression according to G.711 (A or ( laws – 64 Kbit/sec) or GSM0610 (13.6 Kbit/sec) algorithms with dynamic selection of compression level, individually for each channel, allows selection of optimal ratio between digital stream speed (speed of a disk space completion) and voice quality;

· No-compression mode (128 Kbit/sec);

· Constant signal gain with variable coefficient;

· Automatic gain control (AGC) of record and playback provides high quality of signal in a wide dynamic range;

· Echo cancellation system according to ITU-T G.165 recommendation prevents supply of a signal, issuing in line, to the channel input (echo effect) and allows the boards working efficiently in telecommunication applications;

· Built-in ANI (Automatic Number Identification), VOX, acoustic start, detector and generator of DTMF dialing and EXCH voice frequencies, and also detector of voice activity (VAD) functions extend possible Alder-12U devices range of application.

· Windows application development tool kit - 32-bit dynamic AlderSDK library for Windows 98/Me/2000/XP, which allows sufficient speeding-up and ease computer telephony application development and net functions are easy-to-built-in in them;

· Full compatibility of Alder-12U devices with other devices of Alder family via AlderSDK;

3 Software Support

Alder-12U devices are supported by a set of drivers under Windows 98/Me/2000/XP – Alder12. Low level programming, using an open driver application programming interface (API), allows creation of a code-compact and the most high-speed programming application.

Windows application development tool – 32-bit dynamic library AlderSDK allows sufficient speeding-up and ease of computer telephony application development and easily building-in of net functions in them. The library is adapted to Windows 98/Me/2000/XP.

AlderSDK represents a set of easy and intuitively clear functions, by means of which it is possible to create systems of computer telephony without knowing the details of board operation. At that, it is possible to use practically any of standard Windows application development tool.

To ease work, examples in MS Visual C and Delphi 5 with source codes and sets of voice and graphical files are included in AlderSDK set of delivery.

AlderSDK library set of functions is extending constantly; their full description is shown in the corresponding manual. Set of libraries, sufficiently extending possibilities of Alder platform is also developed and is widening constantly. In the process of software upgrade for the boards, part of these functions may be built in Alder-12U device built-in software.

4 Configuration and System Requirements

To connect Alder-12U device, PC must contain devices listed in the following table:

Table 1. System Requirements

	To connect a single device
	To connect several devices

	· PC must contain USB port
	· PC must contain USB port

· USB concentrator


Devices are made on the basis of Digital Signal Processor (DSP), which supports execution of many computational tasks of a lower level (voice compression, audio frequency generation and detection, echo cancellation, etc.), which allows releasing PC resources and lowering requirements to its CPU capacity. The device executes all of its operations on-line, which supports quick system response to events in line. Thanks to such an ideology in the device design, it can be connected to any IBM PC with CPU not lower, than 80486, working under MS Windows 98/Me/2000/XP operating systems.
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Attention!

Alder-12U devices do not support operating under MS Windows 95/NT.

If it is necessary to have more channels, future system extension is made via additional Alder-12U devices connection through USB concentrator. It is possible to connect up to 16 Alder-12U devices to a PC. Computational capacity of PC usually limits number of devices.

5 Common performance attributes of Alder-12U devices 

Specific characteristics of each type of Alder-12U devices are listed in corresponding sections. 

Table 2. Alder-12U Devices Performance Attributes

	Configuration:

	Number of ports to support interface with telephone lines
	1-4 (double-wire)

	Connection
	4 RJ11 joints

	Maximum number of devices connected to PC
	16

	PC interface:

	Connection to PC
	USB port

	Power consumption:

	+5V
	1,2 W maximum

	Audio channel:

	AGC control range/step for recording and playing back
	0 ( 45 decibels / 3 decibels; software settable

	Time constant of record and playback AGC
	0.1 ( 6 sec; software settable

	Constant coefficient of incoming signal gain (it is set AGC independently)
	–20 ( 20 decibels; software settable

	Silence threshold of VOX system
	–38 dB/mW rated; software settable

	Transmission level
	–9 dB/mW rated; software settable

	Audio data compression algorithm: GSM0610,  G.711 a-law, G.711 (-law, G.711  no compression
	Software settable 13.6 Kbit/s, 64 Kbit/s, 64 Kbit/s, 128 Kbit/s.

	Incoming scalar impedance to AC, F=1 KHz (only Alder-12USB/EC/FXS)
	600 Ohm, rated

	Maximum incoming swing till reaching the limit, F=1 KHz
	Not less than 3,5 V for Alder-12U\FXS

Not less than 2,2 V for Alder-12U\FXО

	Maximum outgoing swing for 600 Ohm load, F=1 KHz
	1,6  ( 1,8 V for Alder-12U\FXS

1,7 ( 1,9 V for Alder -12U\FXО

	Interchannel isolation, while having f=1 KHz
	70 dB

	Codec precision
	13 (A-law), 14 (mu-law)

	Rated incoming signal range
	-50 – 0 дБм

	Quantization frequency
	8 kHz

	Operation frequency range
	300 ( 3400 Hz

	DTMF voice frequency recognition:

	DTMF digits
	0 - 9,*,#,A,B,C,D

	Recognition range
	from –36 dB/mW to –3 dB/mW

	Minimum pulse duration
	40 ms

	Minimum interdigit pause duration
	40 ms

	Signal-to-noise ratio
	Not less, than 10 dB relative to minimum level of frequency component

	Voice-frequency dialing:

	DTMF digits
	0 - 9,*,#,A,B,C,D 

	Frequency departure
	Less than +/-1 Hz

	Dialing speed
	5 digits per second

	1 group voice frequency dialing level on 600 Ohm load
	–6 dB/mW

	2 group voice frequency dialing level on 600 Ohm load
	–3 dB/mW

	Pulse dialing (recognition and generation):

	Dialing digits
	10 digits from 0 to 9

	Pulse duration
	60 ms rated

	Pause duration
	40 ms rated

	Automatic Incoming Number Identification (ANI):

	Request frequency
	500+/-1 Hz

	Gain compression coefficient, measured on line conductors using 600 Ohm load
	Not more, than 3%

	Duration of request frequency transmission into line
	140 ms rated (software settable)

	Delay of the beginning of frequency request transmission in line, comparing to the moment of line cable closing
	200 ms rated (software settable)

	Maximum number of overinterrogations, while exchange is not responding
	3 rated (software settable, from 0 to 15; if 0, then number decoding occurs without request generation)

	Physical characteristics:

	Temperature effective range
	0(С ( +50 (С

	Keep at temperature
	-20(С ( +70 (С

	Size
	140х110/123х35 mm


Performance Attributes of Alder-12U\FXS Devices 

Alder-12U devices with FXS interface are designed to implement analogue double-wire subscriber sets with built-in ring generator. Terminal telephone equipment (telephone sets, fax machines) can be connected to these devices. 

External power supply is needed for the device to function.

Table 3. External Power Supply Characteristics

	Parameter
	Value

	Output voltage
	15-18 V

	Current, not less than
	0,5 А


Table 4. Performance Attributes of Alder-12U\FXS Devices

	Configuration

	Interface
	FXS

	Number of ports
	Up to 2 

	Telephone line interface

	Constant voltage in line in Standby mode (hook on, no ring)
	52 ( 58 V

	Constant voltage in line in Active mode (hook off)
	8 ( 18 V

	Ring voltage peak-to-peak in Ringing mode (hook on, ringing in line)
	90 ( 110 V

	Receiver picking up recognition threshold in Standby mode (hook on, no ring)
	6 ( 8 mA

	Hook off recognition threshold in Ringing mode (hook on, ringing in line)
	24 ( 30 mA

	Hook on recognition threshold in Active mode (hook off)
	10 ( 12 mA

	DC limiter operation threshold in line
	30 mA maximum

	Temperature threshold of power supply switch-off in line (automatic line switching in Open Circuit state)
	170 (С.


Performance Attributes of Alder-12U\FXO Devices

Alder-12U\FXO devices are designed for full-duplex connection to double-wire telephone lines, linear input/output ports of different equipment and high-resistance monitoring of telephone lines or other sources of audio information. 

Table 5. Performance Attributes of Alder-12U\FXO Devices

	Configuration

	Interface
	FXO

	Number of ports
	Up to 4

	Type of connection to telephone line
	Parallel

	Telephone line interface

	Operation module of input voltage limiter
	Not higher than 250 В

	Galvanic insulation voltage
	Not less than 1000 В

	Module of input resistance to AC in a high-resistance input mode and in hook on mode of terminal equipment. F=1 KHz
	Not less than 10 кОм

	Input resistance to DC in high-resistance input mode and in hook on mode of terminal equipment. 
	Not less than 2 МОм

	Module of input resistance to AC in hook off mode of terminal equipment. F=1 KHz
	600 Ohm rated

	Input resistance to DC in hook off mode of terminal equipment. 
	250 ( 500 Ohm


Connection

System, configured on the basis of Alder-12U devices, looks like the following:
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Figure 1. Example of Alder-12U devices connection
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Attention!

Fax reception is possible only if fax machine is connected to telephone line in parallel to Alder-12U/FXO device. Alder-12U/FXO device must support monitoring mode of operation. 

Telephone lines are connected via standard 6-contact joints for RJ-11 plugs. The joints are marked as Х0…Х3 in the figure below.

[image: image5.png]Line connection indicator




Figure 2. Alder-12U  front panel

Telephone lines and telephone sets are connected alike: to the central contacts of the joint.
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Figure  3. Telephone line (telephone set) connection

Telephone sets are connected in parallel to telephone lines in monitoring mode.

External unstabilized power supply with output voltage 15-18 V and electric current not less, than 0.5 A, is required to support Alder-12U\FXS devices.

Power supply joint contact allocation:

· Power supply + is in the center

· – lug is ground

Connection to PC is made by means of USB joint on the back panel and corresponding cable.
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Figure 4. Alder-12U back panel

Table 6. Alder-12 ME Joints Designation

	Designation
	Description

	GND
	Ground joint.

	USB
	Network (Ethernet/Internet) joint, which corresponds to a standard plug socket of 8-contact RJ45 joint.

	XS
	Power supply joint (Alder-12U\FXS).
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Attention!

To support Alder-12U operation, motherboard USB controller must be enabled. For that, make necessary changes in BIOS settings according to the description of your motherboard. To install controller of Windows-driver, use equipment installation Wizard (see User Guide of your Windows version).
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Figure 5 USB joint contacts allocation

After device connection to PC is completed, the system will detect it and start software installation Wizard.

1. To start driver setup, click “Next” in suggested form.

2. Choose “Search for appropriate driver for this device”.

3. In the next form mark “Location will be specified” as the only source of files.

4. Enter the path to driver:

· Drivers\Alder12\Win98 (MS Windows 98/Me users);

· Drivers\Alder12\Win2k (MS Windows 2000 users);

· Drivers\Alder12\WinXP (MS Windows XP users);

Software installation is performed via a12Usbe.inf file. 
6. To complete installation process, click “Finish”.
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Attention!

During installation process messages about digital signature or information about MS Windows benchmark test result absence may appear. You can ignore this messages. Digital signature and special kinds of testing are not necessary for successful operation of Alder-12U devices. 

Internal Software Upgrade

Internal software codes are loaded into Digital Signal Processor memory from built-in flash memory. To rewrite flash memory contents flash12eth.exe application is used. This program is also included in delivery set. Loader file (aldr12.bin), containing a new version of software, must be located in flash12eth.exe startup folder. 
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Figure 6. Alder-12U internal software upgrade

Click Обновить button for upgrade. During file loading stage (upper progress bar) the process can be interrupted by clicking Остановить button. A new version of internal software will be loaded after device restart.

If any errors occurred during upgrade process, check Вести журнал обновления FLASH памяти устройства check box and retry. Errors will be recorded in Flash12usb.log file, which you can send to developer to fix the problem.

6 Appendixes

6.1 Alder-12U Devices Set of Delivery

Set of delivery usually contains device(s) and a CD with software, containing:

1. Drivers kit for 98/Me/2000/XP

· Driver files;

· Driver functions description;

2. Windows application development tool – 32-bit dynamic library AlderSDK

· Distribution kit;

· Examples in С++ and Delphi;

· Functions description;
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