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Boards of Alder-9 series objective and application area

Computer telephony is one of the most important telecommunication technologies. It allows to broaden telephone, PABX and computer abilities serving as a connecting link between them. Computer telephony can sufficiently increase both productivity and effectiveness of employee labour, and provide your clients with lots of new services.

Alder boards are an ideal solution to satisfy needs of computer and IP-telephony applications, when it is important to combine small size with a low price. Digital Signal Processor (DSP) base architecture allows making recognition and generation of all of the signals of telephone signaling, and also accomplishing of many tasks on digital audio signal processing.  

Alder-10L boards are designed on the basis of single-board technology and support PCI bus. Mezzanines (superstructures) installation is not provided. This series is a descendant of Alder-9 series and, using the same driver, realize most of Alder-9 boards functions. 

The following boards belong to Alder-10L series:

	Alder-10LP
	Up to 4 channels of terminal telephone equipment (FXO interface) with monitoring connection to line. Boards have additional joints for microphone and speakers connection.

	Alder-10LPO
	Up to 4 channels of terminal telephone equipment (FXO interface) with terminal connection to line.

CT-Bus (H.100) support is provided.

	Alder-10LPS
	Up to 4 analogue double-line subscriber sets (FXS interface) with build in ring-generator. Boards channels are designed for interchange with terminal telephone equipment.

CT-Bus (H.100) support is provided.


Several Alder-10L boards can be installed in a single computer. Alder-10L boards are completely compatible with other Alder boards.

Possible application areas of Alder-10L boards:

· IP-telephony gateways 

· Systems of multi-channel digital recording of telephone conversation (Alder-10LP)

· IP-telephony trunks

· Voice mail, voice message distribution 

· Voice menu systems, automatic retrieval systems.

· Billing systems

· PABX, switching systems.

· Distributed IP-telephony PABX 

· Call Center 

· Voice notification according to numbers list 

· Systems of dispatching, paging and cellular services automation 

· Digital answering machines 
and a lot more 

1 Basic performance attributes and advantages of Alder-10L series boards

Alder boards are designed on the basis of Digital Signal processor (DSP). The overall functioning of a board is determined by a program, which code is loaded in the internal board memory during its initialization. New functions may be added to the existing ones without hardware change.

Signal processor of a board supports voice coding with dynamic selection of compression level, from 5.3 Кbit/s to 128 Кbit/s, individually for each channel. Thanks to that, applications can dynamically change the level of audio information compression to achieve an optimal ratio between data transfer speed (disk space completion) and voice quality.

It is enough to have computational capacity of a motherboard to support a simultaneous work of 5 duplex channels, providing algorithms of speech compression, such as G.711, GSM0610, G.723.1 (MPMLQ и ACELP), G.729 and G.165 with echo cancellation. At that, all Alder board intrinsic functions are available.

Alder-9 boards possess the following basic performance attributes:

· Permanent signal gain with variable coefficient;

· Automatic gain control (AGC) for compensation of input and output signal level variation;

· Acoustic start function (VOR);

· Compression of audio information according to ITU-T G.711, а- or (-law (64 Kbps), operation without compression (128 Kbps);

· Compression/decompression of audio information according to GSM0610 algorithm (13.6 Кбит/с) and ITU-T G.729 (8 Kbps), G.723.1 (5.3 and 6.3 Kbps);

· Pulse and tone (DTMF) dial detection;

· DTMF-dial signals and specified frequency tones generation;

· Detection and generation of EXCH signals: DIALTONE, RINGBACK, BUSY;

· Echo canceling according to ITU-T G.165, i.e. suppression of output signal leakage into channel input;

· Voice activity detection (VAD);

· Calculation of signal level and information issue;

· Detection of effective signal presence or absence in telephone line (VOX).

· Output volume setting according at the computer’s command;

Moreover depending on model boards can  provide:

· Input (ANI function) and output numbers identification (Alder-10LP, Alder-10LPO);

· Software tuning in on telephone line voltage (Alder-10LP). Due to this boards can serve on internal analogue lines of almost all PABX;

· Automatic dial of pulse and tone numbers (Alder-10LP, Alder-10LPO);

· Ring generation (Alder-10LPS).

Basic advantages of boards of Alder-10L series:

· High-speed PCI-bus usage provides effective transmission of large streams of information.

· Possible delivery of boards in different configuration with 1 channel step.

· Several Alder-10L boards can be installed in a single computer. It makes possible easy and convenient enlargement of systems on their base from 1 to 128 channels.

· Alder-10L boards can detect almost all states of telephone lines. They realize maximum number of line control functions.

· Boards provide ability to organize on-board interchange and conference communication.

· Alder-10LPO and Alder-10LPS boards provide CT-Bus (H.100) support. This make possible commutation of voice channels between boards supporting this bus without occupying computer resources;

· Compatibility with other Alder boards is provided. Alder-10L boards use standard driver for Alder-9 boards (Alder-9). Alder-10L boards are compatible with other Alder boards by way of AlderSDK. ICTI software almost doesn’t need to be improved if equipment is upgraded. Applications for Alder-10L boards can use standard functions for Alder boards.

2 Software support

Boards of Alder-10L series are supported by a set of drivers under Windows 9.х/2000/NT. 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 9.х/2000/NT.

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 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. Thanks to that, Alder boards can provide a solution for such tasks, as receiving and sending of faxes, decoding of facsimile communication session of off-site subscribers and so on. In the process of software upgrade for the boards, part of these functions may be built in board software.

3 Alder-10L boards configuration
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Figure 1. Alder-10L board general view

	Designation
	Description

	X0…X3
	4-contact RJ11 joints, channels of information input and output.


Every Alder-10L board can serve up to 4 independent voice input-output ports. Alder-10LP boards are equipped with additional line port. 

For telephone lines and sets connection 4 standard telephone RJ11 joints are provided. Alder-10LP boards have 2 additional joints for connection of microphone and speakers or other audio equipment.
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Figure 2. RJ11 joints location on Alder-10L boards and numeration of their contacts

4 Common performance attributes of Alder-10L boards

In the table common characteristics peculiar to all Alder-10L boards are listed. Particular characteristics are listed in corresponding chapters. 

Table 1. Common performance characteristics of Alder-10L boards

	PC interface

	PC bus
	PCI

	Number of adjoining addresses, reserved in the PC input/output space
	Two ranges: 128 and 32

	Reserved IRQ
	Is set by PnP BIOS or operational system that supports PnP standard

	Number of boards – IRQ sources
	1 (software settable)

	ADC/DAC capacity
	14

	Sampling frequency
	8 kHz

	Working frequency range +/-3dB (record and playback):
	300 – 3400 Hz

	Input signal nominal range
	-50 – 0 dB/mW

	AGC tuning range/step
	0 – 45db/3dB; software settable

	AGC time constant
	0.1 – 6 s; software settable

	Input signal gain coefficient (constant set independently on AGC)
	-20 – 20dB; software settable

	VOX silence threshold
	-38dB/mW nominal; software settable

	Transmission level
	-9dB/mW nominal; software settable

	Compression type
	software settable

	ACELP, G.723.1
	5.3kBit/s

	MPMLQ, G.723.1
	6.3 kBit/s

	G.729
	8 kBit/s

	GSM0610
	13.6 kBit/s

	A-law, G.711
	64kBit/s

	µ-law, G.711
	64kBit/s

	no compression, PCM16
	128 kBit/s

	DTMF recognition

	DTMF digits
	0 – 9,*,#,A,B,C,D

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

	Minimum pulse duration
	40ms

	Minimum interdigit pulse duration
	40ms

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

	Tone dialing

	DTMF digits
	0 – 9,*,#,A,B,C,D

	Frequency departure
	Less than +/-1Hz

	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 dial (recognition and generation)

	Dialing digits
	10 digits from 0 to 9

	Pulse duration
	60ms nominal

	Pause duration
	40ms nominal

	Automatic incoming number identification (ANI) – only for Alder-10LP/LPO boards

	Requestfrequency
	500+/-1Hz

	Gain compression coefficient, measured on line conductors using 600 Ohm load
	Less than 3%

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

	Delay of frequency request transmission into line relatively to the moment of line cable closing
	200ms nominal (software settable)

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


5 Alder-10LP board hardware description

Boards can include up to 4 terminal sets (FXO interface). Boards in terminal connection provide full-duplex service of analogue double-wire telephone lines. In high-resistance monitoring mode boards can detect almost all states of telephone line, and it is recommended to use them for telephone conversations registration systems. Boards have special joints, so audio output lines and speakers can be connected. 

5.1 Telephone lines, microphone and speakers connection to Alder-10LP board

In addition to PSTN lines telephone sets can be connected to Alder-10LP board. Telephone set can be connected to board either in parallel to telephone line or in series (i.e. board is connected in brake between line and telephone). In the last case software-controlled disconnection of telephone from line can be performed. This is rather useful for ANI procedure (noise from telephone is blocked) or when internal PABX line reset is needed, etc. Both variants are shown in the figure.
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Figure 3. Alder-10LP board connection to telephone line

Joint contacts correspondence to input-output channels of Alder-10LP board is shown in the table. “Line” – contacts for telephone lines connection, “Tlf” – contacts for serial connection of telephone set.

Table 2. RJ11 Joint contacts correspondence to input-output channels of Alder-10LP board

	Joint
	Contact
	Line0
	Tlf0
	Line1
	Tlf1
	Line2
	Tlf2
	Line3
	Tlf3
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Line port consist of microphone in and speakers out. Audio equipment to be connected should have standard 3 mm connectors. Connection scheme is shown in the figure below:
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Figure 4. Microphone and speakers connection to Alder-10LP board

5.2 Alder-10LP board performance attributes

Table 3. Alder-10LP board performance attributes

	Configuration

	Number of ports to support interface with telephone lines
	1-5 (1-4 telephone plus 1 line port)

	Maximum number of boards in system
	16

	Connection
	Parallel, serial

	Line port

	Speakers output power
	Not less than 1Wt on 8 Ohm load

	Microphone type
	Electret, "plus" in the middle

	Telephone line interface

	Receiver pick up threshold
	10V – 56V; step 2V (10-24V) и 4V (24-56V); software settable 

	Call in line threshold
	40, 70, 100, 130 Vrms; 15.3-68Hz; software settable

	AC input resistance module in high-resistance mode and in terminal equipment mode (receiver hang up), f=1kHz
	Not less than 10kOhm

	DC input resistance module in high-resistance mode and in terminal equipment mode (receiver hang up)
	Not less than 5MOhm

	AC input resistance module in high-resistance mode and in terminal equipment mode (receiver picked up), f=1kHz
	600Ohm nominal

	DC input resistance module in high-resistance mode and in terminal equipment mode (receiver picked up)
	200 – 300Ohm

	Insertion serial resistance in case of serial connection (receiver picked up)
	Less than 20 Ohm

	Channels separation, f=1kHz
	70dB

	Input voltage limiter threshold module
	Less than 230V

	Galvanic insulation voltage
	Not less than 1000V

	Connection
	1-4 RJ11 joints

	Power consumption

	+5V
	Less than 700mA

	+12V
	Less than 10mA

	-12V
	Less than 10mA

	Physical characteristics

	Temperature effective range
	0оС – +50оС

	Keep at temperature
	-20оС – +70оС

	Size
	155mm х 120mm х 22 mm

	DTMF digits
	0 – 9,*,#,A,B,C,D


6 Alder-10LPO board hardware description

6.1 Telephone lines connection to Alder-10LPO board

Alder-10LPO boards provide full-duplex service of up to 4 analogue double-wire telephone lines in terminal set mode (FXO interface). These boards are designed for terminal connection to telephone lines. 

In the table: “Line” –contacts for telephone lines connection.

Table 4. Joint contacts correspondence to input- output channels of Alder-10LPO board

	Joint
	Contact
	Line0
	Line1
	Line2
	Line3
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6.2 Alder-10LPO board performance attributes

Table 5. Alder-10LPO board performance attributes

	Configuration

	Interface type
	FXO

	Number of input-output ports
	4

	Type of connection to line
	Parallel 

	Telephone lines interface

	Operation module of input voltage limiter
	At most 250 V

	Galvanic insulation voltage
	At least 1000VВ

	Input resistance in “receiver is hanged up” mode
	At least 1 MOhm

	Module of input resistance to AC in “receiver is picked up” mode. F=1kHz
	600 Ohm nominal

	Module of input resistance to DC in “receiver is hanged up” mode
	250 ( 400 Ohm

	Consumed current

	+12 V
	At most 70 mA

	–12 V
	At most 10 mA

	+5 V
	At most 500 mA

	Physical characteristics

	Temperature effective range
	0 ( 70 (С

	Keep at temperature 
	- 20 ( +70 (С

	Overall dimensions 
	176 х 135 х 20 mm


7 Alder-10LPS boards hardware description 

7.1 Telephone equipment connection to Alder-10LPS boards

Alder-10LPS boards realize analogue double-wire subscriber sets (FXS interface) with built in ring-generator. Board’s channels can be connected to terminal telephone equipment (telephone sets, fax machines). Every channel is a full analogue to double-wire telephone line. A ring can be produced at the computer’s command.
In the table: “Tlf” – contacts for telephone equipment connection.

Table 6. Joint contacts correspondence to input-output ports of Alder-10LPS board
	Joint
	Contact
	Tlf0
	Tlf 1
	Tlf 2
	Tlf 3
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7.2 Alder-10LPS board performance attributes
Table 7. Alder-10LPS board performance attributes

	Configuration

	Interface type
	FXS

	Number of ports
	4

	Telephone line interface

	Constant voltage in line in Standby mode (receiver is hanged up, no ring)
	54 ( 58 V

	Constant voltage in line in Active mode (receiver is picked up)
	8 ( 18 V

	Bell voltage peak-to-peak in Ringing mode (receiver is hanged up, ringing in line)
	55 ( 57 V

	Receiver picking up recognition threshold in Standby mode (receiver is hanged up, no ring)
	6 ( 8 mA

	Receiver picking up recognition threshold in Ringing mode (receiver is hanged up, ringing in line)
	25 ( 30 mA

	Receiver hanging up recognition threshold in Active mode (receiver is picked up)
	10 ( 12 mA

	DC limiter operation threshold in line
	At most 30 mA

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

	Consumption current

	+5 V
	At least 70 mA

	+12 V
	At least 200 mA

	Physical characteristics

	Temperature effective range
	0 ( 70 (С

	Keep at temperature 
	–20 ( +70 (С

	Overall dimensions 
	173 х 135 х 22 mm


Appendixes
7.3 Sources of additional information about Alder-10L boards
1. Драйвер Alder9 для плат компьютерной телефонии серий «Ольха-9» и «Ольха-10L». Руководство пользователя. (Alder9drvManual.doc)

2. AlderSDK для устройств компьютерной телефонии «Ольха». Руководство пользователя. (AlderSDKmanual.doc)

3. Computer telephony boards (Alder boards). Installation manual. (BoardInstall_e.doc)
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