Odin TeleSystems|Inc. @I

Technical Description
for
Vidar-5x4-ASM

Doc. No. 1111-1-HAA-1009-1
Rev. 1.0-P2

March 28, 2001

Copyright (C) Odin TeleSystems Inc., 1999-2001



Technical Description
2(13)

Copyright

Copyright (C) Odin TeleSystems Inc., 1999-2001. All rights reserved. No part of this publication may be repro-
duced, stored in aretrieval system, or transmitted in any form or by any means, electronic, mechanical, photo-
copying, recording or otherwise, without the prior written consent of Odin TeleSystems Inc., 800 E. Campbell
Road, Suite 334, Richardson, Texas, 75081-1873, U. S. A.

Trademarks

Odin TeleSystems, the Odin Logo, OTX, and Vidar-5x4-ASM are trademarks of Odin TeleSystems Inc., which
may be registered in some jurisdictions. Other trademarks are the property of their respective companies.

Changes

The material in thisdocument is for information only and is subject to change without notice. While reasonable
efforts have been made in the preparation of this document to assure its accuracy, Odin TeleSystems Inc.,
assumes no liability resulting from errors or omissions in this document, or from the use of the information con-
tained herein.

Odin TeleSystems Inc. reserves the right to make changesin the product design without reservation and notifica
tion to its users.

Warranties

THE PRODUCT AND ITS DOCUMENTATION ARE PROVIDED “ASI1S” AND WITHOUT WARRANTY
OF ANY KIND. ODIN TELESYSTEMS EXPRESSLY DISCLAIMS ALL THE WARRANTIES, EXPRESS
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS FOR PARTICULAR PURPOSE. ODIN TELESYSTEMS DOES NOT WARRANT
THAT THE FUNCTIONALITY OF THE PRODUCT WILL MEET ANY REQUIREMENTS, ORTHAT THE
OPERATIONS OF THE PRODUCT WILL BE UNINTERRUPTED OR ERROR-FREE, OR THAT DEFECTS
WILL BE CORRECTED. FURTHERMORE, ODIN TELESYSTEMS DOES NOT WARRANT OR MAKE
ANY REPRESENTATIONS REGARDING THE USE OF THE PRODUCT OR ITS DOCUMENTATION IN
TERMS OF THEIR CORRECTNESS, ACCURACY, RELIABILITY, OR OTHERWISE. NO ORAL OR
WRITTEN INFORMATION OR ADVISE GIVEN BY ODIN TELESYSTEMS OR ODIN TELESYSTEMS
AUTHORIZED REPRESENTATIVE SHALL CREATE A WARRANTY. SOME JURISDICTIONS DO NOT
ALLOW THE EXCLUSION OF IMPLIED WARRANTIES, SO THE ABOVE EXCLUSION MAY NOT
APPLY.

UNDER NO CIRCUMSTANCE SHALL ODIN TELESYSTEMS INC., ITS OFFICERS, EMPLOYEES, OR
AGENTSBE LIABLE FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES (INCLUD-
ING DAMAGES FOR LOSS OF BUSINESS, PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS
INFORMATION) ARISING OUT OF THE USE OR INABILITY TO USE THE PRODUCT AND ITS DOCU-
MENTATION, EVEN IF ODIN TELESYSTEMS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES. IN NO EVENT WILL ODIN TELESYSTEMS LIABILITY FOR ANY REASON EXCEED THE
ACTUAL PRICE PAID FOR THE PRODUCT AND ITS DOCUMENTATION. SOME JURISDICTIONS DO
NOT ALLOW THE LIMITATION OR EXCLUSION OF LIABILITY FOR INCIDENTAL AND CONSE-
QUENTIAL DAMAGES, SO THE ABOVE LIMITATION OR EXCLUSION MAY NOT AFRLY.

Doc. No. 1111-1-HAA-1009-1 Rev. 1.0-P2 March 28, 2001
Copyright (C) Odin TeleSystems Inc., 1999-2001



Technical Description
Abstract 3(13)

1. Abstract

This document provides technical description of the Odin TeleSystems' Vidar-5x4-
ASM daughter card. This presentation is targeted to systems integrators and applica-
tion developers who are developing telecommunications systems and/or software
applications utilizing the Vidar-5x4-ASM modules together with Odin Telecom
frameworX (OTX) Network Interface Cards (NICs). The purpose of this document is
to provide the needed information about the hardware to allow software developersto
efficiently integrate Vidar-5x4-ASM into their overall system under design.

For moreinformation on how to develop host applications utilizing the OTX hardware
device driver Application Programming Interface (API), please refer to the “Program-
mer’s Guide for OTX Hardware API” document (Odin TeleSystems Inc. document
number 1411-1-SAA-1006-1). For information on how to develop custom DSP appli-
cations, please refer to “Programmer’s Guide for OTX C54x DSP Software Develop-
ment Kit” (Odin document number 1412-1-SAA-1007-1).
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3.

I ntroduction to Vidar-5x4-ASM

Vidar-5x4-ASM is a Daughter Board Module providing DSP resources. The Vidar-
5x4-ASM daughter board can be attached to an OTX Network Interface Card (such as
Arni-16-PClI, Thor-2-PCI, Thor-8-PCl) to provide additional Digital Signal Process-
ing Resources.

Vidar-5x4-ASM is a member of the Odin Telecom frameworX (OTX) product family
and is supported by the following OTX Software Products:

* SDA-1012-1 : OTX Adapter Family WDM driver for Windows and Windows
2000

* SDA-1013-1: OTX Adapter Family NT driver for Windows NT 4.0
* SAA-1006-1: OTX Hardware Driver Software Development Kit (SDK)
* SAA-1007-1: OTX DSP C54x Software Development Kit (SDK)

The Vidar-5x4-ASM contains 4 Texas Instruments TM S320C548 DSPs. The Vidar-
5x4-ASM is aso offered with partial population of 2 DSPs (Product name Vidar-5x2-
ASM).

The DSPs on the Vidar daughter board can be used to run Odin provided standard
DSP applications or they can be used to run user developed custom applications.
Vidar-5x4-ASM is delivered with the Odin Signal Processing Module 1 (OtxSpm1)
DSP application package that provides supports for many common telecom applica-
tions; such as tone detection and generation, FSK detection, and HDLC sending and
receiving.

For custom application development, Vidar-5x4-ASM supports the standard Texas
Instruments development tools. These tools can be purchased from Odin and are listed
in the following:

» Odin Product # SAA-1004-1: Texas Instruments C Compiler/Assembler/Linker for
TMS320C54x DSPs

» Odin Product # SAA-1005-1: Texas Instruments Code Composer Debugger with
DSP Research Emulator Board

For more information on custom DSP application development, pleaserefer to “ Pro-
grammer’s Guide for OTX C54x DSP Software Development Kit” (Odin document
number 1412-1-SAA-1007-1)
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4. Specifications

The physical dimensions of Vidar-5x4-ASM are shown in Figure 1.
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Figure 1. Vidar-5x4-ASM Physical Dimensions.

| nstallation

The Vidar-5x4-ASM board has been packaged in a sealed anti-static bag for protec-
tion during shipping and handling. Follow precautions regarding handling of electrical
equipment while attaching Vidar-5x4-ASM into a OTX Network Interface Card. Be
aware of the possibility of damage to the sensitive electrical devices on Vidar-5x4-
ASM from gtatic electricity discharge. Please wear anti-static protection devices such
as aground strap connected to a grounded equipment frame while handling the board.

To attached the board to a OTX NIC, remove it from the anti-static bag and place it
together with the NIC board on to aflat and properly grounded anti-static mat. Place
the Vidar-5x4-ASM on top of the NIC card and align the ASM connectors on the
Vidar-5x4-ASM with connectors labeled BJ5 and BJ6 on the NIC card (See ). Make
sure that the Vidar-5x4-ASM board is oriented the right way. The tip of the Odin Logo
needs to be point towards the NIC boards H.100 connector. Gently push the ASM
board into the connector until you feel the connector isfully inserted.
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H.100 Computer Telephony Bus

— OTX Network Interface Card (NIC) B \_I—L BJ

Vidar-5x4-ASM —>

ASM Socket

Figure 2. Installing Vidar-5x4-ASM to an OTX Network Interface Card.

6. Supported Driver Devices

6.1 Physical Devices

The Vidar-5x4-ASM supports the following physical API driver devices:

TABLE 1. OTX Physical Driver Devices supported by Vidar-5x4-ASM

M ax
Host Device Device Type # Description
OTX_DEVICE_XXXXX OTX_DEVICE DSP 2or4 | Digita Signa Processor

6.2 Logical Devices

The Vidar-5x4-ASM is delivered with OTX Signal Processing Module 1 (OtxSpm1)
DSP application pack. The OtxSpm1 DSP application supports the following logical
devices.
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TABLE 2. OTX Logical Driver Devices supported by Vidar-5x4-ASM

M ax
Host Device Device Type # Description

OTX_DEVICE_DSP OTX_LDEVICE_TONE_EFFECTS GENERATOR | 8 Logical Device for Generating
Tone Effects (such as saw
tooth, sweeping sine wave,
noise, etc.)

OTX_DEVICE_DSP OTX_LDEVICE_TONE_SINEWAVE_GENERATOR | 8 Logical Device for Generating
Sine waves with variable fre-
guencies.

OTX_DEVICE_DSP OTX_LDEVICE_TONE_DTMF_GENERATOR 8 Logical Device for Generating

OTX_LDEVICE_TONE_MF_GENERATOR single DTMF or MF tones.

OTX_DEVICE_DSP OTX_LDEVICE_TONE_DTMF_DIALER 8 Logical Device for Dialling

OTX_LDEVICE_TONE_MF_DIALER DTMF or MF tone sequences

OTX_DEVICE_DSP OTX_LDEVICE_TONE_SILENCE_DETECTOR 8 Logical Device for Detecting
Silence.

OTX_DEVICE_DSP OTX_LDEVICE_TONE_DTMF_DETECTOR 8 Logical Device for Detecting

OTX_LDEVICE_TONE_MF_DETECTOR DTME or MFE tones.

OTX_DEVICE_DSP OTX_LDEVICE_TONE_DIAL_DETECTOR 8 Logical Device for Detecting
Dial Tone

OTX_DEVICE_DSP OTX_LDEVICE_TONE_FSK_DETECTOR 8 Logical Device for Detecting
FSK.

OTX_DEVICE_DSP OTX_LDEVICE_TONE_DATA_CONVERTER 8 Logical Device for converting
from one data format to
another.

OTX_DEVICE_DSP OTX_LDEVICE_TONE_DATA_RAW_SENDER 8 Logical Device for sending raw
(unstructured) used data.

OTX_DEVICE_DSP OTX_LDEVICE_TONE_DATA_RAW_RECEIVER 8 Logical Device for receiving
raw (unstructured) used data.

OTX_DEVICE_DSP OTX_LDEVICE_TONE_DATA_HDLC_SENDER 4 Logical Device for sending
HDLC frames.

OTX_DEVICE_DSP OTX_LDEVICE_TONE_DATA HDLC_RECEIVER | 4 Logical Device for receiving
HDLC frames.

Additional OTX DSP packages will be offered in the future for:
» OTX _LDEVICE_MODEM_V34 SENDER

e OTX _LDEVICE_MODEM_V34 RECEIVER

« OTX _LDEVICE_MODEM_V90_SENDER

e OTX _LDEVICE_MODEM_V90_RECEIVER
 OTX_LDEVICE_FAX V17 _SENDER
 OTX_LDEVICE_FAX V17 _RECEIVER

» OTX_LDEVICE_VOICE_ECHO_CANCELLER
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* OTX_LDEVICE_VOICE_SLENCE_SUPRESSOR

* OTX_LDEVICE_VOICE_CODEC_G723 ENCODER
* OTX_LDEVICE_VOICE_CODEC_G723_DECODER
* OTX_LDEVICE_VOICE_CODEC_G729 ENCODER
» OTX_LDEVICE_VOICE_CODEC_G729 DECODER

For mode information on how to use the physical and logica driver devices, please
refer to the “Programmer’s Guide for OTX Hardware API1” (Odin document # 1412-1-
SAA-1006-1).

7. System Architecture

The overall system architecture can be best described and understood through differ-
ent architectural views or aspects. This document explores the systems architecture
from the following angles:

1.

External Interface View: The external interface view describes the external
interfaces of the adapter board, and how they are connected to the various inter-
nal devices and modules.

Data Architecture View: The data architecture view illustrates how the Time -
Division Multiplexed (TDM) serial data is connected and transferred through
the board.

Control Architecture View: The control architecture view describes how the
internal devices and modules can be controlled by the host processor.

Clock Architecture View: The clock architecture view specifieswhat clocking
and synchronization options are available, how clocking is derived, and how it
distributed to the various devices.

Logical Subsystem View: The logical subsystem view describes the logica
design subsystemsin the system. Each subsystem can comprise hardware, firm-
ware and driver or on-board processor software.

It is important to note that one device within the board can be involved in several of
these views, each view describing how one aspect of the device interfaces with other
devices.

7.1 External Interfaces

7.1.1 OTX ASM Interface

The Vidar-5x4-ASM contains the OTX ASM socket, which isillustrated in Figure 3.
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OTX ASM Interfaces

/ \
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Figure 3. Vidar-5x4-ASM External Interfaces.

On OTX Network Interface Cards (NICs) the ASM socket connectors are market with
reference designators BJ5 and BJ6.

7.2 Data Architecture

Internally, Vidar-5x4-ASM utilizes serial TDM (Time-Division Multiplexed) data
streams for transfer of data or voice. These serial data streams are called “Highways.”
The ASM interface includes 4 Highways transmitting data between a OTX NIC board
and the Vidar-5x4-ASM Daughter board. The serial highways provide data paths
between physical devices as shown in Figure 4.

OTX_DEVICE_VIDAR_5x_ASM

DSP#0 DSP#1
Highway #10 from/to NIC 0 0 Highway #11 from/to NIC

Highway #12 from/to NIC V v Highway #13 from/to NIC

DSP#2 DSP#3

Figure 4. Vidar-5x4-ASM Highway Connections.
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The Vidar-5x4-ASM internal highways are configured to operate at 2.048 Mbit/s,
each containing 32 8-bit time-dots. The datarate of one time-slot is 64 kbit/s. Table 3
lists the internal highways used onVidar-5x4-ASM boards.

TABLE 3. Vidar-5x4-ASM Highway Connections

NIC Highway # Connecting Time-Space Switch to
10 Vidar-5x4-ASM DSP #0
11 Vidar-5x4-ASM DSP #1
12 Vidar-5x4-ASM DSP #2
13 Vidar-5x4-ASM DSP #3

The DSPs on Vidar-5x4-ASM are connected to the local highway through their buff-
ered seria ports. However, in addition to the buffered serial port, each TM S320C548
DSP aso provides a Time Division Multiplexed (TDM) serial port which isideal for
DSP to DSP communication. Up to 8 DSPs can be connected together using the TDM
serial ports. On Vidar-5x4-ASM, al 4 DSPs are connected together as shown in Fig-
ure 5. The DSP to DSP communication channels can be used to transmit serial data
between DSPs or to establish allow DSPs to control each other through a user defined
control protocol.

OTX_DEVICE_VIDAR_5x_ASM

DSP#0 DSP#1

e

DSP#2 DSP#3

Figureb. Vidar-5x4-ASM DSP-to-DSP TDM Serial Port Connections.
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7.3 Control Architecture

The OTX ASM Interface includes a 16-bit processor bus, which is used by the host to
control the physical and logical devices on the Vidar-5x4-ASM daughter board. The
Vidar-5x4-ASM control architectureisillustrated in Figure 6.

OTX_DEVICE_VIDAR_5x_ASM

o o

DSP#0 DSP#1

DSP#2 DSP#3

Figure6. Vidar-5x4-ASM Control Architecture.

7.4 Clock Architecture

On the Vidar-5x4-ASM board all the interna TDM data highways and the al the
devices processing TDM data are synchronized to one clock reference. The clock ref-
erence can be derived from multiple sources and then switched to al the devices. The
Vidar-5x4-ASM board supports the same clock sources are the NIC card that it is used
on.

7.5 Logical Subsystems

Thelogical subsystem view describes the logical design subsystems within the Vidar-
5x4-ASM adapter. Each subsystem can comprise hardware, firmware, and driver or
on-board processor software. The Vidar-5x4-ASM comprises of only one subsystems:

» Processor Subsystem

7.5.1 Processor Subsystem

The processor subsystem contains 16 Texas Instruments TM S320C548 Digital Signal
Processors. Each DSP aso contains 64 kWords (128 kBytes) of external Static Ran-
dom Access Memory (SRAM). In addition, the processor subsystem provides 16
LEDs (one per DSP) which can be turned on and off under DSP software control. The
LEDs are typically used as heart-beat indicators (blinked on and off by the DSP appli-
cation) displaying to the user whether each DSP is up and running (LED blinking) or
not (LED steady).
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System Architecture
4 DSP Heart-beat LEDs
51 o s s | ol
OTX_DEVICE_VIDAR _5x_ASM
Figure7. Vidar-5x4-ASM DSP Heart-beat LEDs.
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