Odin TeleSystems Inc.

Alvis-CSl
Technical Description

Doc. No. 1111-1-HCA-1020-1

Rev. 1.5

Copyright © Odin TeleSystems Inc, 2008-2009 www.odints.com



Alvis-CSI Technical Description 2(29)

Copyright

© Copyright 2008, Odin TeleSystems, Inc. All rights reserved. No part of this publication may be reproduced,
stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying,
recording or otherwise, without the prior written consent of Odin TeleSystems Inc., 800 East Campbell Road, Suite
334, Richardson, Texas 75081, U. S. A.

Trademarks

Odin TeleSystems, the Odin Logo, OTX, and Alvis-CSI 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 this document 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 contained herein.

Odin TeleSystems Inc. reserves the right to make changes in the product design without reservation and notification
to its users.

Warranties

THE PRODUCT AND ITS DOCUMENTATION ARE PROVIDED “AS IS” 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 MERCHANTABILITY
AND FITNESS FOR PARTICULAR PURPOSE. ODIN TELESYSTEMS DOES NOT WARRANT THAT THE
FUNCTIONALITY OF THE PRODUCT WILL MEET ANY REQUIREMENTS, OR THAT 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
AGENTS BE LIABLE FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES (INCLUDING
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 APPLY.

Doc. No. 1111-1-HCA-1020-1 www.odints.com Rev. 1.5
Copyright © Odin TeleSystems Inc., 2008-2009



Alvis-CSI Technical Description 3(29)

Table of Contents

R N o 1] f = (o1 TR 5
A AN AV ORS] IO Y] VA L1 TR 5
I 1 0 ES) = 1| F=1 o] o [P SOPRORRRRRTOPRP 6
YA (=T o 1N ot 1) (=T 0 8
4.1  PhySIiCal SPECITICALIONS ......cvitiieiieiieie ittt bbbttt 8
I o A (= 0 0T L 01 (= = oL TR PP 9
4,21 Front PAnel fOr AIVIS=4-CSl......ueeiiiiiiieecieiiie ettt ettt ettt e e st e s e et e e e s s resb b e eereeessresrareees 9
4.2.2  Front Panel for AIVIS-AM-CSl .......oouiiiiieeiie ettt st e e sttt e s st e e s rir et e e srbeeeesrreeeesies 10
A.2.3  POWEE COMMEBCION .uutututtreretutetererererereseseresesesesesesesesesesesesesesesesesesesesesesesssesesesesesssesesssssesssssessssnnnes 10
S I 7 O 0 1 [=To3 (o] £ 10
4.2.41 TI1/EL1 ConNeCtors ON AIVIS-4-CSl......oooooriiiieeie ettt et s e e s n e s eeben e s enanes 10
4242 TIEL CoNNECOrs ON AIVIS-AM-=CSI . ..ottt e e e e e e e e e e e naes 11
T O10 1 Yo ] [N O] o] 4 I=Tox (o] SH TR 11
T o (a1 gL o0 1] =01 (] TR 11
N A O 1 = 3 O 012113 (o PP TTRTTPRPPPRPPRTTRTN 12
o T 1 0o [ o= (0] £ TP 12
4.2.8.1  AIVIS-A-CSI INUICALOIS .....ciieeirreeieee et i eeee et e e e et e et eteessesa e rtetesssase e rreereeesssasrarreeresssssanes 13
4.2.8.2  AIVIS-AM-CSI INICALOIS ...eeeiivreeiierreie s st e s et e s sttt et sttt e s st eessesbetesaesbesessssbesessesreeessasnes 13

A3 INEEINAL INEEITACES ...eeeeeeee ettt ettt ettt e e e e et ettt teeesese et eeesesas e e eeeeeessnaerereeeeessrannaes 13
4.3.1  CoNfigUration JUMPELS......cc.ee i iee it st e e e et e e te e s re e s te e sraesnaesnae e beenbeenbeestnesneeaneeeneeenes 13
4.3.1.1 USB Host/Device mode SEleCtion (JPL) ......ccceiiiiieiiiiiie st 14
4.3.1.2 BO0Ot MOUE (JP2 @NU JP3)....eiiiiiieiieieiieii sttt 14
4.3.2 Battery for the RTC (Real-Time-ClIOCK)........ccccueiiiiieieiiee e 15
4.3.3 JTAG Connector (via OTX NIC DOArd) ......c.ccouviiriiiieiieie s st 16
N B T £ W AN (o1 11 (=10 (1 (T TR TRRRRTTTRRR 17
AA4.1  TDIM DAta PAtN...occooeeeee oottt e e et e e e e et e e e e e e e e et e e e et e e e anreeeeanneeenans 17
N - (o] (=L B B L L r= T 221 1 o TR 17
S 00T a1 { (o I AN (o3 ([ (=103 10| TP 17
A6 ClOCK AT CNIIECIUIE. ..eeee e et ettt ettt e e e e et ettt e e e s e e e e eeeeeesaa e eeteeensnasesneeeeeessreanes 17
4.7 LOGICAI SUDSYSTEIM. ...ttt 18
4.7.1  ProCesSOr SUDSYSIEM ....ccuvcieiiiiiiiiiteeie st s e steste et s e s et e ste e e st e ste e besaeess e besreesesteanaesresraenaenrens 18

I VAT L] o T L1 U] =TT TR 19
B USAQGE EXAMPIES ... .ottt 19
Doc. No. 1111-1-HCA-1020-1 www.odints.com Rev. 1.5

Copyright © Odin TeleSystems Inc., 2008-2009



Alvis-CSI Technical Description 4(29)

6.1  USING the SNIMP TEAIUIES ......oiuiitiiiiteieeie ettt 19
6.2  Using Alvis-CSI with RNDIS (USB DEVICE MOUE)........ccuerriiererieiisiiniisiesiesieseeeeesie s 20
T AP SUPPOITEA DEVICES ......cueiiiiiiitiiisieite sttt bbbttt b e 23
7.1 PRYSICAI DBVICES....c.eiiiieiieiieieiti ettt b bbb bbbt b bttt ans 23
% S R = o= Vo I DL ol TS 23
7.1.1.1 Alvis-4-CSl Board Device (OTX_DEVICE_DMP_ALVIS 4 CSI)..ccccevevviiveviineienne 23
7.1.1.2 Alvis-4M-CSI Board Device (OTX_DEVICE_DMP_ALVIS_4M_CSI)....c.ccccvcvrvnennnne. 23
7.1.2 Digital Media Processor (DMP) Device (OTX_DEVICE_DMP).......cccceriiiiniiniiniiiieieenns 24
7.1.3 Quad T1/E1 Device (OTX_DEVICE_QUAD _T1EL) .ccccooeiieieieeieie e 24
7.1.4 TL1/E1 Line Interface Device (OTX_DEVICE LI T1EL) .cccoiiiiiiiiieieceee e 24
7.1.5 TDM Burst Device (OTX_DEVICE_BURST) ..ot 25
A o T [ Tox | 1=V TSP 25
7.3 Logical Devices hosted by the T1/EL Line INtErface .....ccceovvvveviie i 25
7.4 Logical Devices hosted by the DSP COrE........ccviiiieiiiecie ittt 25
8 SNMP Monitoring of OTX Physical and Logical DeVICES...........ccooiiirireieieisisesese s 26
LS 011 PO OP TR 28
O O1- o 1) o= 11 o] o PSP 28
11 REFEIENCE UOCUMENTS. .. .iiiiiiiieiietiite ettt b e e bbbt bbb e eneene s 28
12 GIOSSANY ..ttt R R bbb bbbt b bbb b e e ene s 29
Doc. No. 1111-1-HCA-1020-1 www.odints.com Rev. 1.5

Copyright © Odin TeleSystems Inc., 2008-2009



Alvis-CSI Technical Description 5(29)

1 Abstract

This document provides a technical description of Odin TeleSystems’ Alvis-CSI
(Complete System Integration) product cards. This presentation is targeted to systems
integrators and application developers who are developing telecommunications systems
and/or software applications for Alvis-CSI utilizing the Odin Telecom frameworX
(OTX). The purpose of this document is to provide the needed information about the
hardware to allow software developers to efficiently integrate Alvis-CSl into their overall
system under design.

For information on how to develop host applications utilizing the OTX Hardware Device
Driver Application Programming Interface (API), please refer to the “Programmer’s
Guide for OTX Hardware API” document (Odin TeleSystems Inc. document number
1411-1-SAA-1006-1).

2 Alvis-CSI Overview

The Alvis-CSl is a member of the Odin Telecom frameworX (OTX) product family. It is
supported by the OTX device driver (Linux only) and accessed through the OTX
Hardware Application Programming Interface (API).

Alvis-CSl is a stand-alone system designed to run custom application for TDM and IP
applications. Alvis-CSI has one Digital Media Processor a.k.a System-On-Chip (SOC).

Alvis-CSl is currently available in 2 different options:

o Alvis-4-CSl: 1 TMS320DM6443 System On Chip (SOC) processor and 4 T1/E1
transceivers (4 transmit and 4 receive).

o Alvis-4M-CSI: 1 TMS320DM6443 System On Chip (SOC) processor and 4
T1/E1 receivers (no transmit).

This document is applicable to both Alvis-CSI versions.

The DM6443 device contains two cores. One core is a C64x+ DSP code rated at 4752
MIPS. The other core is an ARM9 core clocked at 297 MHz. Both cores share the same
memory map and can very efficiently process Digital Media, such as voice and video
encoding and decoding.

TDM data can be routed between the processor (DMP) and the Quad T1/E1 device on the
Alvis-CSlI board. After the data has been encoded or decoded by the DSP core of an
Alvis processor it can easily be packaged by the ARM9 core (running MontaVista Linux
or Windows CE) and transferred to and from the Ethernet port. Ethernet packages can
leave the Alvis board via a 100BaseT Ethernet port.

TDM data can also be decoded and encoded directly by the T1/E1 Line interface device
(e.g. HDLC receiver/send functionality).
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The DSP core on the Alvis daughter board can also be used to run Odin provided
standard DSP applications or they can be used to run customized user applications.
Alvis-CSl is delivered with a number of Odin’s Standard Program Modules (SPM) that
provide supports for many common telecom applications; such as audio and video
encoding and decoding, tone detection and generation, and HDLC sending and receiving.

For custom DSP application development, Alvis-CSI supports the Texas Instruments
development tools, such as Code Composer Studio. These tools can be purchased directly
from Texas Instruments or from any of their distributors.

For more information on custom DSP application development, please refer to the
“Programmer’s Guide for OTX C64x+ DSP Software Development Kit” (Odin document
number 1412-1-SAA-1014-1).

Equipped with the appropriate OTX software modules, Alvis-CSI can be utilized in a
variety of Voice over IP (VolIP), TVolIP, Soft-switch, Trans-coding and Signaling System
#7 (SS#7) applications.

3 Installation

The Alvis-CSl is supplied with a power adapter and a console cable (in addition to the
main unit). Figure 1 shows the main unit of Alvis-4-CSI with all external interfaces
connected.

@ awis-cst.

Pt Proscuseos

Odin TeleSystems Inc

gy Tabocnery e Coprmes Abirwstal

Figure 1

The power adapter has different inserts that will match the wall-power plug in most
regions of the world. See Figure 2 below.
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To install the Alvis-CSlI follow these steps:

PoONME

No

Remove the protective insert from the power adapter.

Insert the proper wall-power insert into the power adapter.

Plug the power adapter into a wall socket (100V-240V AC, 50Hz-60Hz).
Connect the console cable to connector labeled “CONSOLE” on the main unit.
Plug the other end of the cable into a COM port of a PC.

Run a terminal emulator program (e.g. PUTTY) on the PC configured for 115200
baud, 8 data bits, 1 stop bit, no parity.

Plug the power cable into the connector labeled “POWER” on the main unit.
You should see boot messages on the console. See Figure 3.

Once the boot process completes you should see a login prompt. Log in as ‘root’.
The password is blank (no password). See Figure 4.

Figure 3

TI UBL Version: 1.12, Flash type: NAND
Booting P3P Boot Loader

PF3PEBootMode = NAND

Starting NAND Copy...

Initializing NAND flash...

Walid MagicHNum found.

WAND EBoot success.

DONE .
W o ’.‘_,._.qh“r___‘_ B T T Y B l"-"\_p---\-a s

#Aﬂ\wr1bﬂf‘
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# COM1 - PUTTY
MontaVWista(R) Linux(R) Professional Edition 4.0 (0501140}

10.0.1.211 login: root
Linux f(nonej 2.6.10 mwld0l-davinci evm #71 Tue Sep 23 10:19:
1 GNT/Linux

Welcome to MontaWista(R) Linux(R) Professional Edition 4.0 |

Welcomse to Alwvis-CoI.
DMP =zerial number is: DMI1ER151001011
IP address is: 10.0.1.:211

rootfi10.0.1.211:~#

rootfi10.0.1.211:~#
I S VI S PP S e el e

S e

Voo WO T W PRV SgR s T T

Figure 4

4 System Architecture

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

1. Physical Specifications View. Provides the dimensions of the board.

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

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

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

5. Clock Architecture View: The clock architecture view specifies what clocking

and synchronization options are available, how clocking is derived, and how it
distributed to the various devices.

6. Logical Subsystem View: The logical subsystem view describes the logical
design subsystems in the system. Each subsystem can comprise hardware,
firmware 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.

4.1 Physical Specifications

The main unit of Alvis-CSlI can be placed on a desktop it can be wall-mounted. The
physical dimensions of Alvis-CSI are shown in Figure 5 and Table 1.

Doc. No. 1111-1-HCA-1020-1 www.odints.com Rev. 1.5
Copyright © Odin TeleSystems Inc., 2008-2009



Alvis-CSI Technical Description 9(29)
= E2
f N | oA AP
| \ | I
- £ o 5.1 a1 :
F1 :
o o - N ' :1I -
ol S S S A == & 8
F2 - - LT
B -
L ) Tl
cCo T |
. - ),
Figure 5
Enclosure Measurements:
Measurement (inches)
A 5.000
B 7.500
C 1.750
F1 2.281
F2 4.531
Gl 3.030
G2 2.030
Table 1
Enclosure material information:
Material: Flame retardant ABS plastic
Color: Black
Surface: Textured finish
Flame Rating: ULs best flame rating of 94-5VA.
4.2 External Interfaces
The external interfaces are accessed through the front panel of the main unit. The
different variants of the Alvis-CSlI all have different front panels. See below.
4.2.1  Front Panel for Alvis-4-CSI
The front panel for the Alvis-4-CSl is show in Figure 6
Doc. No. 1111-1-HCA-1020-1 www.odints.com Rev. 1.5
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Figure 6

4.2.2 Front Panel for Alvis-4M-CSI

The front panel for the Alvis-4M-CSlI is show in Figure 7.

TUE?
g ! STCERNE CONSOLE POWER
9 ' :
use +5
i © w0 % ass
!
D D F‘WRO ORESET
Figure 7

4.2.3 Power Connector
The Alvis-CSl is powered from a 5V DC supply. The power connector is located on the
front panel (labeled “POWER”). A DC power adapter (HMA-1167-1) is supplied with
the Alvis-CSI product.
If another power adapter is used (other than HMA-1167-1), please make sure it can
supply adequate current, and that the power plug has the correct polarity (the center pin is
the positive +5V voltage).

See also chapter 8.

424 T1/E1 Connectors

The E1/T1 interfaces are accessed through the front panel of the main unit. The different
variants of the Alvis-CSlI all have different E1/T1 connector configurations. See below.

4.2.41 TI1/E1 Connectors on Alvis-4-CSlI

The Alvis-4-CSlI has 4 RJ-45 connectors. Each connector uses two pairs (one for transmit
and one for receive). They are labeled 0, 1, 2, 3 (one connector for each T1/E1 Line
Interface ()). See Figure 8.
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0 2
TA/E1

1 3
Figure 8

4.2.4.2 TI1/E1 Connectors on Alvis-4M-CSI

The Alvis-4M-CSI has 2 RJ-45 connectors. Each connector uses to pairs (one for receive
in the near direction, and one for receive in the far direction). The left-most T1/E1
connector is connected to LiORx and Li1Rx. The right-most T1/E1 connector is
connected to Li2Rx and Li3Rx. See Figure 9.

THEY

Figure 9

Console Connector

The Alvis-CSlI board has a console (serial port) connector (3.5 mm plug) on the front
panel (labeled “Console™).

The console can be used to debug and control both cores of the Digital Media processor.

The serial port cable (HMA-1154-1) is included with the Alvis-CSI unit.

Ethernet connector

The Ethernet (100BaseT) connector is accessible via the connector labeled
“ETHERNET” on the front panel.

The pinout for the 100BaseT Ethernet connector is shown in Table 2.

Doc. No. 1111-1-HCA-1020-1 www.odints.com Rev. 1.5
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LU

RJ-45 connector

Figure 10
1 Bl_DA+ Bi-directional pair +A
2 Bl _DA- Bi-directional pair -A
3 Bl DB+ Bi-directional pair +B
4 - -
5 - -
6 Bl DB- Bi-directional pair -B
7 - -
8 - -

Table 2

Note that the 100BaseT Ethernet connector be connect to the slower Ethernet speeds
(10BaseT) as well as 100BaseT.

4.2.7 USB Connector
The Alvis-CSI boards have a USB 2.0 connector accessible from the front panel. The

USB is configured host mode, but can be changed to device/slave mode by changing a
jumper setting (see chapter 4.3.1.1).

4.2.8 Indicators

The Alvis-CSI boards contain several LEDs for status and debugging purposes. The
locations of the LEDs are shown in the chapters below.

The dual colored (Red/Green) AUX LED can be controller by a user application running
on the DMP. Please see Table 3 and the OTX_ATTR_BRD_LED_STATE attribute in
the OTX HW API for further details.

LED LED color

value

0 Off

1 Constant Red

2 Constant Green
Table 3

The T1/E1 LEDs indicate the following states:

LED color Indication

Off No T1/E1 application is running on the board. The
board device is not opened.

Doc. No. 1111-1-HCA-1020-1 www.odints.com Rev. 1.5
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Constant Red Error indication (Alarm or Framing error)
Constant Green | No errors. Link status is good.

42.8.1 Alvis-4-CSI Indicators

The Alvis-4-CSI LED indicators are shown in Figure 11:

az

TA/EA 020 AU Q)
10¥30) PWR{D

Figure 11

4.2.8.2 Alvis-4AM-CSI Indicators

The Alvis-4M-CSI LED indicators are shown in Figure 12:

] 1
TVET O O ADCCh
O O PWRO)
Figure 12

4.3 Internal interfaces

The internal interfaces (debug connectors and configuration jumpers) are accessed by

disassembling the enclosure. This is done by removing the 6 screws from the bottom of
the enclosure.

4.3.1 Configuration Jumpers

The Alvis-CSlI has a set of configuration jumpers that determines its mode of operation.

Note:

It is important to remove the power plug (see chapter 4.2.3) before changing any of the
configuration jumpers.

Doc. No. 1111-1-HCA-1020-1 www.odints.com
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4.3.1.1 USB Host/Device mode selection (JP1)

The USB port on Alvis-CSI can operate either in host (default) or slave mode. When the
port is configured in host mode you can connect slave device like thumb/flash drives and
web cameras to the USB port. When the port is operated on device/slave mode the Alvis-
CSI can be connected to another host device (like a laptop PC).

JP1 is a three-position jumper that determines the operation mode of the USB port.

Jumper in Pin 1-2 - Host mode (default)
Jumper in Pin 2-3 - Device/Slave/Gadget mode

The location of JP1 is show in Figure 13.

4.3.1.2 Boot mode (JP2 and JP3)

JP2 and JP3 are two-position jumpers that determine the boot mode for the DMP on
Alvis-CSl. JP2 is populated (closed) by default. JP3 is also populated (closed) by default.

The configuration options are shown in the table below.

JP2 JP3 Function

Closed | Closed Boot from NAND Flash (default)

Open Closed Boot from UART (to reload A-boot)

Closed | Open DSP Selfboot (for use with CodeComposer Studio)
Open Open N/A

The location of JP2 is show in Figure 14.
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4.3.2 Battery for the RTC (Real-Time-Clock)

The RTC (Real-Time-Clock) on Alvis-CSl has a backup power supply in the form of a
battery. The battery is located in the battery socket labeled BT1. See Figure 16.

Figure 16
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Battery Type: BR2032 (3V)
The battery is mounted in the socket with the “+’ side facing down.

The battery supplied with the Alvis-CSI has an expected capacity of 225 mAh. Current is
only drawn from the battery if the power connector (see chapter 4.2.3) is disconnected
(unpowered). The battery should last for 2 years in the unpowered state, and much
longer (up to 7 years) in the powered state.

To replace the battery push the plastic tab on the left, and pry the battery out of the socket
with the help of a pointy plastic (non-conductive) device.

The date and time of the RTC can be set using the ‘hwclock’ Linux command. The RTC
uses UTC time (independent of the TZ setting in Linux). See man pages for hwclock (8)
for further details.

An example of setting the date and time in the RTC and then transferring that time to the
system time (the ‘date’ command) is shown below:

root@(10.0.1.150):/tmp# date

Sun Feb 100:24:54 CST 2004

root@(10.0.1.150):/tmp# hwclock --set --date "10/2/08 13:08:25"
root@(10.0.1.150):/tmp# hwclock --hctosys
root@(10.0.1.150):/tmp# date

Thu Oct 2 13:09:12 CDT 2008

root@(10.0.1.150):/tmp#

4.3.3 JTAG Connector (via OTX NIC board)

The Alvis-CSlI contains several JTAG chains which are used for board testing and board
configuration during the manufacturing process. The JTAG chains are accessed from the
Hermod-JTAG connector marked J2 on the Alvis-CSI PCB. Note that the enclosure has

to be unassembled in order to access the J2 connector.

TMS#  Devices

TMS1 | Quad T1/E1 device
TMS2 | RTC Processor
TMS3 | DMP device
TMS4 | Ethernet PHY

Table 4

The TMS3 chain covers the DMP devices exclusively. A DSP software DSP emulator
can connect to chain to facilitate development and debugging of customized DSP
applications. To connect to the standard 13-pin JTAG connector from the DSP emulator
to the OTX NIC board, the Hermod-JTAG-Alvis-CSI adapter board (HMA-1166-1) is
needed. The Hermod-JTAG-AIvis-CSI board plugs onto the JTAG connector (J2), and
the DSP Emulator connects to the Hermod-JTAG-Alvis-CSI board.
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Note that you can not use the DSP Emulator with any other Hermod-JTAG board other
than the one (Hermod-JTAG-AIvis-CSl) that is specifically designed to be used with
Alvis-CSl.

4.4 Data Architecture

4.4.1 TDM Data Path

The 4 T1/E1 data streams are multiplexed into one 8.196 MHz TDM highway (128
timeslots) by the Quad T1/E1 device. This 8.196 MHz The TDM data can be transferred
to/from the DMP via the Burst device (see chapter 7.1.5).

The timeslot mapping of the burst highway is shown in Table 5. E1 data streams have 32
timeslots. T1 data streams have 24 timeslots but are mapped into 32 timeslots (1 through
24) by the Line interface device. TS0 of the 32 Li timeslots in T1 mode contains the DL-
bit in the most significant bit.

Li0 Li timeslots [32] Burst highway timeslots [128]

0 TS0, TS1,TS2, ..., TS31 TS0, TS4,TS8, ..., TS124

1 TS0, TS1, TS2, ..., TS31 TS1, TS5, TSY, ..., TS125

2 TS0, TS1, TS2, ..., TS31 TS2, TS6, TS10, ..., TS126

3 TS0, TS1,TS2, ..., TS31 TS3, TS7, TS11, ..., TS127
Table 5

4.4.2 Packet Data Path

The data packets travel via a 100BaseT Ethernet connector at the front panel of the Alvis-
CSl unit.

4.5 Control Architecture
The controlling application in the Alvis-CSlI is normally a user mode application running
in the ARM core of the DMP device. This application would call OtxConnectLib() to
connect to the OTX library to control the 4 line interfaces and other physical and logical
devices hosted by the Alvis-CSI board.

For further details of OTX Programming please refer to the Programmer’s Guide for
OTX Hardware Driver and the demo program supplied with the Linux Alvis SDK.

4.6 Clock Architecture

The Alvis-CSlI can be clocked from 5 different sources.

e OTX_ CLOCK SOURCE_LOCAL 0 - Llssynchronized to LiO receive span
e OTX CLOCK SOURCE_LOCAL 1 - Llssynchronized to Lil receive span
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o OTX_CLOCK_SOURCE_LOCAL_2 - Llssynchronized to Li2 receive span
OTX_CLOCK_SOURCE_LOCAL _3 - LlIs synchronized to Li3 receive span
o OTX_CLOCK_SOURCE_INTERNAL - LIs synchronized to on-board oscillator

The clock source set by calling the OtxBrdSetClocks() function.

4.7 Logical Subsystem

The logical subsystem view describes the logical design subsystems within the Alvis-CSI
board. Each subsystem can comprise hardware, firmware, and driver or on-board
processor software. The Alvis-CSI comprises of only one subsystem:

e Processor Subsystem

4.7.1 Processor Subsystem

The processor subsystem on the Alvis-CSI board contains one Texas Instruments
TMS320DM6443 Digital Media Processor (DMP). These processors are sometimes also
referred to as “System On Chip” since they are equipped with two different cores; one
DSP C64x+ core and one ARMO core.

The DSP core is clocked at 597 MHz and with an 8 lane wide instruction cache it is rated
at 4752 C64x+ MIPS. The ARM9 core is clocked at 297 MHz.

Each DMP is connected to 256 Mbytes of DDR2 memory and a 64 MByte NAND Flash
memory device for persistent storage. Both the DSP core and the ARM core share access
to the memory devices. Both cores operate in the same memory space.

The processor subsystem is depicted in Figure 17.

Processor Subsystem

ARM9 256 Mbyte

core DDR2
Memory
TMS320DM6443
Digital Media Processor

DSP 128MB

C64x+ NAND Flash
core

Figure 17

In addition, the processor subsystem provides two single-color LEDs which are normally
controlled by the OTX driver. These LEDs (labeled ‘A’ and ‘B’) are located on the white
Alvis-DMM board which is inside the main unit.
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The processor LEDs indicate the following states:

LED A LEDB Indication

(red) (green)

Off Off No power or A-boot failed to start.

Off On-steady A-boot started, and the processor is booting

On-steady | On-steady The OTX driver has loaded
On-steady | On-blinking | The T1/E1 interface has been configured and enabled

5 Web Interface

The Alvis-CSlI unit can be configured through a standard web interface. To access the

web interface simply type the IP address (e.g. 10.0.1.2) of the Alvis-CSI unit in any
internet browser:

¥JDavinci: Main page - Mozilla Firefox

File Edt Vew History EBookmarks Tools Help

@ - C | O [hemedrnnsz - [ esoste J:
|2 tost visited 4 Getting Started 5| Latest Headlines | | Customize Links | | Free Hotmail | | windows Marketplare >
Odin TeleSystem Inc.
Odin TeleSystems has been senicing the Telecom industry for over a decade by
offering a variety of Telecorn Adapter Boards and Software Packages for Telecorn,
Internet Telephony, and Test and Measurement systems. Adapters are availahle in
the form of plug-in boards forthe most popular PG based architectures and
operating systers. The open architecture of the Odin TeleSysterns' boards fe
provides system integrators and developers with infinite opportunities.
Login Lagin: [root
Password
Submit Query
El
| pane 7

Enter the root password (which is blank [no password] by default).

For more details for the Web interface see the Alvis-DMP Programmers Guide (Doc. No.
1412-1-HCA-1022-1).

6 Usage Examples

6.1 Using the SNMP features

Alvis-CSI contains an SNMP daemon that can be used to report various error conditions
(if they would occur). The SNMP daemon is configured on the SNMP panel in the web
interface (see chapter Error! Reference source not found.).

When an SNMP event is triggered the SNMP daemon sends events (traps) to a trap
receiver. The following process describes how to configure the trap receiver.
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You need a computer (SNMP manager) running Linux or Windows. This
procedure describes the steps for a Linux computer.

Get the latest version of the net-snmp distribution from www.net-snmp.org and
install it on the computer that will become the SNMP manager computer (trap
receiver).

Configure the SNMP agent on Alvis-CSI to send SNMP traps to this host (see
Trap Receiver in chapter Error! Reference source not found.).

Create a text file called ‘snmptrapd.conf’ and place the following text in that file:

authCommunity log public
logOption f/var/log/snmptrapd.log

Run the ‘snmptrapd’ daemon on the SNMP Manager computer (trap receiver):
snmptrapd -c /path/to/snmptrapd.conf

(The SNMP traps will be logged to the log file /var/log/snmptrapd.log by
default.)

6.2 Using Alvis-CSI with RNDIS (USB Device mode)

The USB 2.0 port on the Alvis-CSI unit can be configured in Device (a.k.a. Gadget or
Slave) mode. In this mode the unit can be directly connected to a laptop of PC via a male-
to-male USB cable (type A connector). For instructions on how to switch the USB port to
Device mode please refer to chapter 4.3.1.1.

Please follow these instructions to use Alvis-CSI with RNDIS (in Windows):

1. Make sure that the Alvis-CSI unit is flashed with a kernel operating in USB
gadget mode.

2. Download the ‘RNDIS_AlvisCsi.zip’ driver package from the Odin web site.
Unzip the package to a temporary directory.

3. Open the enclosure and switch the USB port to Device mode.

4. Plug the power cord in Alvis-CSI (this step might not be needed if the USB host
is capable of powering the Alvis-CSI unit).

5. When Alvis-CSI has completed its booting process, plug in the male-to-male
USB cable (one end connects to the Alvis-CSI connector marked USB (see
Figure 7) and the other end connects to a USB port of a laptop or PC).

6. The Windows Hardware Wizard should detect a new device and it should ask for
a driver. Point it to the directory where you unzipped the ‘RNDIS_AlvisCsi.zip’
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driver package. The driver should install and you should see the following device

in the Device Manager:

lo/x]
S et fon o o il
BRI EEE I IS Y
E Computer Management {Local) = g" KUWAIT =
Eﬁ System Tools o j Cormnpuker
I:I--{:ﬂ] Event Yiewer <g@ Disk drives
[+ Shared Folders - .»4} Display adapters
B E Local Users and Groups L DYDY CD-ROM drives
E Performance Logs and Alert: =) Floppry disk contrallers
- 424 Device Manager = IDE ATAJATAPT cantrallers
E& Storage u» Keyboards
[ -- Removable Storage - Mice and other painting devices
-k Disk Defragmenter %% Monitars
gy Disk Management : \> Multifurction adapters
[j--& Services and Applications - HE Network adapters
[9"% 5vic-CS1 LISE Premnake NDIS T ce
-8 ASTY AXSE772 USB2.0 ko Fast Ethermet Adapter
-8 Realtek RTLE169/3110 Family Gigabit Ethernet MIC -
5 Ports (oM & LPT)
[-%¥% Processors
« gl DR o el =
| |
Figure 18

7. The Alvis-CSI device defaults to IP address 10.0.2.2 (and subnet mask
255.255.255.0). Running ifconfig from the Alvis-CSI console should show

something similar to the following:

root@18.8.1.2:™# ifconfig

etha Link encap:Ethernet HWaddr 88:58:C2:81:78:4B
inet addr:18.8.1.2 Bcast:18.8.1.255 HMask:255.255.255.8
UP BROADCAST RUMNING HULTICAST HTU:1588 Hetric:1
RX packets:19 errors:8 dropped:8 overruns:8 frame:@8
T4 packets:@ errors:0 dropped:8 overruns:® carrier:@
collisions:@ txqueuelen:18080
R% bytes:1721 (1.6 KiB) TX bytes:8 (8.8 b)
Interrupt:13

ethB:otpd Link encap:Ethernet HWaddr BA:58:C2:81:7A8:4B
inet addr:1.6.1.1 Bcast:1.255.255.255 Hask:255.255.255.8
UP BROADCAST RUMNING HULTICAST HTU:1588 Hetric:1
Interrupt:13

1o Link encap:Local Loopback
inet addr:127_.8.8.1 Hask:255.08.0.8
UP LOOPBACK RUNMIMG HTU:16436 Hetric:1
RY¥ packets:8 errors:8 dropped:8 overruns:8 frame:8
TX packets:0 errors:8 dropped:8 overruns:8 carrier:0
collisions:@ txqueuelen:@
RX bytes:@ (8.8 b) TX bytes:8 (8.8 bh)

usha Link encap:Ethernet HWaddr E6:98:9E:AD:24:BF

inet addr:18.8.2.2
UP BROADCAST HMULTICAST

HMTU:1588 HMetric:1

RX packets:8 errors:8 dropped:8 overruns:8 frame:@8
T4 packets:@ errors:0 dropped:8 overruns:@ carrier:@
collisions:@ txqueuelen:1080

RYX bytes:@ (6.8 b)

root@E1@.8.1.2:"#

Figure 19

TS bytes:@ (0.9 b)

Bcast:18.255.255.255 HMask:255.255.255.0

8. If needed the IP address of the usb0 interface can be changed with ‘ifconfig’

Doc. No. 1111-1-HCA-1020-1

www.odints.com

Copyright © Odin TeleSystems Inc., 2008-2009

Rev. 1.5



Alvis-CSI Technical Description 22(29)

commands or via the web interface:

USB network configuration

IP address: I'I noz2z

MNetrnask  [255.255. 258
Set
Status

Daemons

IP Address

A A by o Ay M

USB Netwaork

SHMP

Boot .
B N P NP SR S SR ey

Figure 20

9. Open the Network Devices. Configure IP address and subnet mask of the Alvis-
CSI Remote NDIS Network Device. For example choose IP address 10.0.2.10.
See figure below:

=

=]/

s Network Connections

File Edit ‘Wiew Favorites Tools  Advanced  Help ]','r
J Back \_JJ l'ﬂ' /-':‘; Search || Folders v
Address |€,\, Metwork Connections Vl Go
= | LAN or High-Speed Internet
MNetwork Tasks |
— Local Area Connection
| Create;‘n ey Connected
connection bk s .
|_,__|3 Broadcom 440: 10/100 Integr... [ e lemaote MDIS M.,
@ Change Windows <l
Fireveall setkings
q Disable this network
device
~
Figure 21
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10. Test the interface by pinging the Alvis-CSI unit from the PC or laptop. See
example below:

e C:AWINDOWS\system32\cmd.exe

~Temprping 18.8.2 .2

Pinging 18.8.2.2 with 32 bytes of data:c T

eply from 18.8.2_2: bhytes=32 time<ims TTL=64
eply from 18.8.2_.2: bytes=32 time<{ims TTL=64
eply from 18.8.2.2: hytes=32 time<ims TTL=64
eply from 18 A.2_.2: hytes=32 time<ims TTL=64
Ping statistics for 18.68.2.2:
Packets: Sent = 4. Received = 4, Lost = B (Bx loss>,
Approximate round trip times in milli-seconds:
MHinimum = Bmz, Maximum = @ms. Average = Bms

C=sTemp> LJ

Figure 22

7 API Supported Devices

7.1 Physical Devices
7.1.1 Board Device

7.1.1.1  Alvis-4-CSI Board Device (OTX_DEVICE_DMP_ALVIS_4_CSI)

The Alvis-4-CSl board itself is considered a physical device in the OTX HW
terminology. An application should always start by opening the
OTX_DEVICE_DMP_ALVIS 4 _CSI board device (after connecting to the OTX
Library), and thereafter open any of the devices that this boards hosts providing the
handle to the OTX_DEVICE_DMP_ALVIS 4 CSI board as the “parent” parameter.

The sequence number of the Alvis-4-CSI board device is always 0 (zero). The Alvis-4-
CSI board hosts a number of other devices listed in the chapters below.

In order to receive any interrupts from the board device or its hosted devices the device
must be enabled (see the OtxDrvEnable() function in the OTX HW API).

7.1.1.2  Alvis-4M-CSI Board Device (OTX_DEVICE_DMP_ALVIS_4M_CSI)

The Alvis-4M-CSI board itself is considered a physical device in the OTX HW
terminology. An application should always start by opening the
OTX_DEVICE_DMP_ALVIS_4M_CSI board device (after connecting to the OTX
Library), and thereafter open any of the devices that this boards hosts providing the
handle to the OTX_DEVICE_DMP_ALVIS 4M_CSI board as the “parent” parameter.

The sequence number of the Alvis-4M-CSI board device is always 0 (zero). The Alvis-
4M-CSI board hosts a number of other devices listed in the chapters below.

In order to receive any interrupts from the board device or its hosted devices the device
must be enabled (see the OtxDrvEnable() function in the OTX HW API).
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7.1.2 Digital Media Processor (DMP) Device (OTX _DEVICE_DMP)

The Alvis-CSI board hosts one of Digital Media Processor devices
OTX_DEVICE_DMP).

The sequence number of this DMP device is 0 (zero).

The DMP physical serves no meaning function at this time. It is reserved for future use.
When a DMP device is opened it is booted into its standard configuration. The boot
image can be changed using the OtxDmpUploadFile() API function. The Boot image is
stored in a persistent NAND flash device on the Alvis-CSI board.

The DMP device has two cores:

e ARMO core
e DSP C64x+ core

The ARMO core runs either Linux or Windows CE as its operating systems. The ARM
core can run standard OTX libraries such as OTXRTP and OTXHDLC. It is also possible
to run custom supplied libraries and applications.

The ARM9 core also controls the DSP core. It loads the DSP program into memory
region for the DSP and then executes the program.

The DSP core of the DMP devices on the Alvis-CSI can also be used to run the Standard
Program Modules (SPMs) provided in the OTX SDK library. These SPMs, or DSP
application packages, provides supports for many common telecom applications; such as
tone detection and generation, FSK, and HDLC sending and receiving.

The DSP core can also be used to run user developed custom applications. For more
information on custom DSP application development, please refer to “Programmer’s

Guide for OTX C64x DSP Software Development Kit” (Odin document number 1412-1-
SAA-1014-1).

7.1.3 Quad T1/E1 Device (OTX_DEVICE_QUAD_T1E1)
The Quad E1/T1 device (OTX_DEVICE_QUAD_T1E1) is the host for 4 individual
E1/T1 devices (OTX_DEVICE_LI_T1E1). In order to open the individual E1/T1 devices
this device should be opened first. In order to get

The sequence numbers of this device is always zero (0).

For more information regarding the Ethernet switch device please see chapter 4.4.2.

7.1.4 TI1/E1 Line Interface Device (OTX_DEVICE_LI_T1E1)

There are four T1/E1 Line interface devices (OTX_DEVICE_LI_T1E1) on the Alvis-CSI
board. These are hosted by the Quad E1/T1 device (OTX_DEVICE_QUAD_T1EL.
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The sequence numbers of these devices are 0 through 3.

7.15 TDM Burst Device (OTX_DEVICE_BURST)
This device is available on Alvis-CSI units of version 1.1 and later.

The TDM burst device (OTX_DEVICE_BURST) can be used to transfer the EL/T1 data
stream from all for Line Interfaces to and from the board device
(OTX_DEVICE_DMP_ALVIS 4 _CSland OTX_DEVICE_DMP_ALVIS_4M_CSlI).

In the transmit direction the user application periodically provide a buffer data to the
burst device which in turns passes it on the each Line Interface device to be transmitted
on the T1/E1 span.

In the receive direction the user application is notified periodically that a buffer of
received data is available to be read. The user application will then read each buffer from
the Burst device.

The sequence numbers of this device is zero (0).

7.2 Logical Devices

The logical devices on the Alvis-CSI board can either be hosted by the T1/E1 Line
interface device or by the DSP core.

7.3 Logical Devices hosted by the T1/E1 Line Interface
The logical devices that can be hosted by the T1/E1 device are listed below:

OTX_LDEVICE_HDLC_SENDER
OTX_LDEVICE_HDLC_RECEIVER
OTX_LDEVICE_T1_DL_BIT_ACCESS
OTX_LDEVICE_T1_ROB_BIT_ACCESS
OTX_LDEVICE_E1_ABCD_BIT_ACCESS
OTX_LDEVICE_E1_S BIT_ACCESS

7.4 Logical Devices hosted by the DSP Core

The Alvis-CSlI board supports a number of logical devices depending on which Codec
Engine Server and which Standard Program Module that is loaded into the DSP core.

A subset of the supported devices is listed below:

e OTX_LDEVICE_VOICE_CODEC_G723 ENCODER - logical device that
compresses (encodes) voice audio in 30 ms frames according to the ITU-T
G.723.1 codec standard. G.723.1 is commonly used in Voice over IP (VoIP)
applications.

e OTX_LDEVICE_VOICE_CODEC_G723 _DECODER - logical device that
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decodes voice audio according to the ITU-T G.723.1 standard.

o OTX_LDEVICE_VOICE_CODEC_G729 ENCODER - logical device that
support audio data compressing (encoding) according to the ITU G.729
algorithm (Annex A and B). Operates at 6.4 kbps, 8 kbps, and 11.8 kbps.
G.729AB is commonly used in Voice over IP (VolP) applications.

o OTX_LDEVICE_VOICE_CODEC_G729 DECODER - logical device that
support audio data decoding according to the ITU G.729 algorithm (Annex A and
B).

e OTX LDEVICE TONE_DTMF_DIALER - logical device that generates
DTMF dial tone sequences.

o OTX_LDEVICE _TONE_MF_DIALER - logical device for generating MF tone

sequences.

e OTX_LDEVICE_TONE_DTMF_DETECTOR - logical device for detecting
DTMF tones.

e OTX_LDEVICE TONE_MF _DETECTOR - logical device for detecting MF
tones.

o OTX_LDEVICE TONE_DATA _HDLC_SENDER - logical device for sending
(encoding) HDLC frames.

e OTX_LDEVICE_TONE_DATA_HDLC_RECEIVER - logical device for
receiving (decoding) HDLC frames.

8 SNMP Monitoring of OTX Physical and Logical Devices

The monitoring of OTX Physical and Logical Devices is available with SNMP that
provides the exchange of management information between agents located on network
devices, and managers, located at the management system.

The Alvis-CSI network element includes following parts (See Figure 23):

o MIB (Management Information Base) describes the structure of the management
data of the device subsystem and allows to set management information
exchange parameters. MIB use the notation defined by ASN.1.

e snmpd - the SNMP agent which binds to a port and awaits requests from SNMP
management software. Upon receiving a request, it processes the request, collects
the requested information and/or performs the requested operation and returns the
information to the sender.

HW Layer - the OTX Hardware Layer.

e user app - the application that runs on the OTX Hardware and provides the
management information’s collection and transferring.

e OTX SNMP Lib is used to exchange management information between user app
and snmpd. The library extends the functionality of SNMP agent to get the
necessary information from user app. It is supported by Linux and Davinci
systems.

SNMP agents request management information from the hardware using variables (such
as “free memory”, “name of the system”, “number of active processes”, etc). Snmpd
accesses the Hardware Layer through the OTX SNMP Lib with the help of user app.
There is an API that allows user application to set values of variables described in the

MIB file with the help of OTX SNMP Lib functions (such as “OtxSnmpSetValue”).
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Other OTX SNMP Lib API functions (such as “OtxSnmpGetValue”) allow snmpd to
request the values of the variables and then to response that monitoring information to the
management software. So snmpd requests the values of counters and other scalar
variables from OTX Physical and Logical Devices through OTX SNMP Lib and transfers
that to client. It is possible to work with tables too.

snmpget

GET, GETNEXT

snmptrapd { snmpd MIB
ptrap TRAP @p )b

OTX SNMP Lib

g
i

HW Layer

Alvis-CSI

Figure 23

There is a demo MIB file “ODINTS-T1E1-LI-MIB.txt” that defines the following
variables:

o liNumber - the number of T1E1 line interfaces (regardless of their current state)
present on this system (for Alvis-CSI, l[iNumber = 4).

e [liTable - the T1E1 Line Interfaces table realized as the list of interface entries.
The number of entries is given by the value “liNumber”.

o liEntry - contains management information applicable to a particular interface
(lilndex, liName, liStatus, liTLE1Mode, liLastChange, liErrors).

o lilndex - the unique value, greater than zero, for each T1EL1 line interface in the
managed system. It is recommended that values are assigned consequentially
starting from 1.

e |iName - the T1EL1 line interface name.

o liStatus - the current operational state of the T1E1 line interface (“up” or
“down”).
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9 Power

o liTLE1Mode - the current mode of the T1EL line interface (“t1” or “el”).
liLastChange - the value of sysUpTime at the time the T1E1 line interface
entered its current operational state. If the current state was entered prior to the
last re-initialization of the local network management subsystem, then this object
contains a zero value.

e liErrors - the count of the errors related with this T1E1 line interface.

As an example, please look up the following table:

lilndex liName liStatus [liT1E1Mode liLastChange liErrors
1 Lil up tl 0:0:00.10.00 94

2 Li2 down el 0:0:00.15.00 7

The user can create own MIBs, register own variables through API, and develop own
applications to provide monitoring information to snmpd.

Snmpd can be configured to monitor a variable by setting a condition. If the condition
holds then the trap is sent and the trap receiver registers it in the log (see chapter 5.5 and
6.1). Also user could send traps from the application with the call of API function, such
as OtxSnmpSendTrap (see chapter 6.1).

The Alvis-CSI operates from 5V DC supplied from a power adapter which connects to
the connector labeled “Power” on the front panel.

Alvis-CSl is supplied with a 3A (5V DC) power adapter with international plugs. It can
be plugged into a wall socket supplying AC voltage between 100 and 240 V.

The power consumption is 0.66A (with no USB devices connected), with a surge current
of up to 3.0 A.

10 Certifications

Final certifications are TBD. The Alvis-CSI will be designed with the following list of
planned certifications:

FCC Part 15 (CFR47, Part 15, Subpart B)

FCC Part 68

CE EMC (EN61326-1 Class B Equipment, AS/NZS 2064 Class B Limits)
Safety EN60950 and UL60950

11 Reference documents

The following documents provide further detailed information related to the Alvis-CSI
board:
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12 Glossary

Programmer’s Guide for Alvis-DMP (Odin document # 1412-1-HCA-1022-1)
Programmer’s Guide for OTX Hardware Driver (Odin document # 1412-1-SAA-
1006-1)

Programmer’s Guide for OTX C64x+ DSP Software Development Kit (Odin
document number 1412-1-SAA-1014-1)

Alvis-CSI Product Brief (Odin document number 2020-1-HCA-1020-1)
Alvis-CSl Asterisk Installation Guide (Odin document number 1512-1-HCA-
1020-1)

Alvis-CSI Firmware Upgrade HOWTO (Odin document number 1412-1-HCA-
1020-1)

OTX - Odin Telecom FrameworX

NIC — Network Interface Card. Refers to the OTX Base board that this ASM
board is connected to. Examples of OTX NIC cards are Thor-8-PCI-Plus, Thor-
2-PCI-Plus, and Thor-2-PCI-Express.

DMP — Digital Media Processor. Refers to the dual core System On Chip
processors on the Alvis board.

DSP - Digital Signal Processor

Li — Line Interface (T1/E1)

SDK - Software Development Kit

API — Application Programmer Interface

CPU - Central Processing Unit. Refers to the host PC in this document.
EEPROM - Electrically Erasable Programmable Read Only Memory.
FPGA - Field Programmable Gate Array.

LED - Light Emitting Diode

LS — Least Significant

MS — Most Significant
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