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Safety Certification and Agency Approvals
Safety:

US/CSA 60950

IEC 60950

EN 60950

IEC 60950-1:2001 First Edition
AS/NZS 60950

Other:

CE Mark
2002/95/EC Redtrictions on Hazardous Substances (RoHS), 2005/747/EC
lead free exemption (Annex C)

Telecom:

FCC Part 68, ANSI/ITA-968-A, Including Amendment A1 and A2
AS/ACIF S031

PTC 220

TBR3

TBR4 November 1995 as amended by TBR4/A1 December 1997

EMC:

FCC Part 15 Class B
EN55022/CISPR22 Class B
ENS55025

IEC 61000
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Federal Communications Commission Part 68

This equipment complies with Part 68 of the FCC rules and the
requirements adopted by the ACTA. On the back of the Hx8 Series
printed circuit board is alabel that contains, among other information, a
product identifier in the format US.AAAEQ##TX XX X. If requested, this
number must be provided to the telephone company.

A plug and jack used to connect this equipment to the premises wiring
and telephone network must comply with the applicable FCC Part 68
rules and requirements adopted by the ACTA.

The REN is used to determine the number of devicesthat may be
connected to atelephone line. Excessive RENs on a telephone line may
result in the devices not ringing in response to an incoming call. In most
but not all areas, the sum of RENs should not exceed five (5.0). To be
certain of the number of devices that may be connected to aline, as
determined by the total RENS, contact the local telephone company. For
products approved after July 23, 2001, the REN is part of the product
identifier that has the format USAAAEQ#T XXX X. The digits
represented by ## are the REN without a decimal point (e.g., 03 isa REN
of 0.3).

If your Hx8 Series card causes harm to the telephone network, the
telephone company may notify you in advance that temporary
discontinuance of service may be required. But if advance notice is not
practical, the telephone company will notify you as soon as possible.
Also, you will be advised of your right to file a complaint with the FCC if
you believe it is necessary.
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The telephone company may make changesin its facilities, equipment,
operations or procedures that could affect the operation of the equipment.
If this happens, the telephone company will provide advance noticein
order for you to make necessary modifications to maintain uninterrupted
service.

If you experience problems with your Hx8 Series card, contact Digium,
Inc. at +1.877.DIGIUM.1 (+1.877.344.4861) for repair and/or warranty
information. If the equipment is causing harm to the telephone network,
the telephone company may request that you disconnect the equipment
until the problem is resolved.

Connection to party line serviceis subject to state tariffs. Contact the state
public utility commission, public service commission, or corporation
commission for information.

Federal Communications Commission Part 15

This device complies with Part 15 of FCC rules. Operation is subject to
the following two conditions: (1) This device may not cause harmful
interference, and (2) This device must accept any interference received,
including interference that may cause undesired operation.

Industry Canada

Notice: The Industry Canada label applied to the product (identified by
the Industry Canada logo or the “IC:” in front of the certification/
registration number) indicates that the Industry Canada technical
specifications were met.
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Echo Cancellation

Echo cancellers are normally not required in the Telecom PSTN because
geographic delays are acceptable where CPE return loss is maintained

within Telepermit limits. However, those private networks making use of
Voice over | P technology are required to provide echo cancellation for all
voice calls. The combined effect of audio / Vol P conversion delay and IP
routing delay can cause an echo cancellation time of 64ms to be required.
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Introduction to Hx8 Series Documentation

This manual contains product information for the Hx8 Series card. Be
sure to refer to any supplementary documents or release notes that were
shipped with your equipment. The manual is organized in the following

manner:
Chaptef’ Title Description
Appendix

1 Overview Identifies the card and type of modules you received
with your Hx8 Series card. This chapter covers
gpplications and uses of the Hx8 Series card in the
rea world.

2 Card Installation Provides instructions for installing the card in your
PC, acquiring correct drivers, and checking device
compatibility.

3 Configuration Provides examples for configuring dia plan options.

4 FXS, FXO, and BRI Describes the FXO (Foreign Exchange Office), FXS

Explained (Foreign Exchange Station), and BRI (Basic Rate
ISDN) modules and their significance.

5 Troubleshooting Explains resolutions to common problems and
frequently asked questions pertaining to card
installation and usage.

Pin Assignments Lists the connectors and pin assignments.
B Specifications Details card specifications.
Glossary and Defines terms related to this product.
Acronyms
Digium, Inc. Page 7
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Symbol Definitions

Caution statements indicate a condition where damage to the unit or
its configuration could occur if operational procedures are not
followecf To reduce the risk of damage or injury, follow all steps or
procedures as instructed.

>

The ESD symbol indicates electrostatic sensitive devices. Observe
precautions for handling devices. Wear a properly grounded
electrostatic discharge (ESD) wrist strap while handling the device.

A
The Electrical Hazard Symbol indicates a possibility of electrical
shock when operating this unit in certain situations. To reduce the
risk of damage or injury, follow all steps or procedures as
instructed.

Digium, Inc. Page 8
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Important Safety Instructions

User Cautions

Warning

This card must be used with the PC lid screwed down.
Telecommunications network voltages exist inside the PC!

The PC must be shut down and telecommunications line connection
shall be removed before opening the PC.

Electrical Shock

To reduce the risk of injury, damage to the unit or your equipment, do
not attempt to touch the modules while they are powereg The case
should be securely closed before power is applied to the unit.

AIarm Dialing Equipment
;/our home has specially wired alarm e%’ ipment connected to the
ephone line, ensure the installation of the Hx8 Series does not
dzsable your alarm equipment. If you have questions, consult your
telephone company or a qualj ledymstaller

Servicing

Do not attempt to service this card unless specifically instructed to do
so. Do not aitempt to remove the card from your equipment while
power is present. Refer servicing to qualified service personnel.

Water and Moisture
Do not spill liquids on this unit. Do not operate this equipment in a
wet environment.

Heat

Do not operate or store this product near heat sources such as
radiators, air ducts, areas subject to direct, intense sunlight, or other
products that produce heat.

Caution
To reduce the risk of fire, use only No. 26 AWG or larger
telecommunication wiring for network connections.

Adde b& >
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User Cautions

Caution
This card is not intended for home use. It must be used in restricted
access locations and installed in UL Listed 1.T.E. only.

Static Electricity

To reduce the risk of damaging the unit or your equipment, do not
attempt to open the enclosure or gain access to areas where you are
not instructed to do so. Refer servicing to qualified service personnel.

Al

Save these instructions for future reference.

Service Personnel Cautions

Warning

This card must be used with the PC lid screwed down.
Telecommunications network voltages exist inside the PC!

The PC must be shut down and telecommunications line connection
shall be removed before opening the PC.

Electrical Shock

To reduce the risk of injury, damage to the unit or your equipment, do
not attempt to touch the modules while they are powered. The case
should be securely closed before power is applied to the unit.

Servicing
Disconnect telecommunications network cable bsfore opening the
cover or removing the card from the motherboard.

Labeling

For safety reasons, only connect equipment with a
Telecommunications Compliance label. This includes customer
equipment previously labelled Permitted or Certified.

Caution
Only connect regulatory equipment (approved for use in your specific
country) to the telecommunications network voltage circuit ports.

>PBDBB> B
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Service Personnel Cautions

Caution
This card is not intended for home use. It must be used in restricted
access locations and installed in UL Listed 1.T.E. only.
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Chapter 1
Overview

The Hx8 Series cards are versatile devices used for connecting your
phone network to the PSTN (Public Switched Telephone Network) world.
Thisisaccomplished through anal og lines connected to the FX O (Foreign
Exchange Office) ports, digital lines connected to the BRI (Basic Rate
ISDN) ports, and phone handsets connected to the FXS (Foreign
Exchange Station) ports. The Hx8 Series cards allow Asterisk to connect
to your phone network, creating an office type telephony environment. In
addition, they can also improve voice quality in environments where
software echo cancellation is not sufficient by using hardware echo
cancellation on board.

Note: An FXO module cannot be used in combination with a BRI
module that istaking timing in TE mode on the same Hx8 Series card.
An FXO module can be used in combination withaBRI modulethat is
providing timing in NT mode on the same Hx8 Series card.

The Digium BRI module is compatible with Euro-I SDN. It is capabl e of
serving as a Termina Equipment (TE) and/or Network Termination (NT)
device. When configured asan NT device, it is the source of BRI lines as
shown in Figure 1 and Figure 2.

Note: The Hx8 Series cards do not support North American BRI.

There are avariety of applications where the Hx8 Series cards (HA8 or
HB8) can prove useful. Examples are provided in the following figures.
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Chapter 1: Overview

oA

;é PSTN >

Digium HA8 / HB8

Legacy PBX

Figure 1: Sample Card Application for FXO / BRI
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Chapter 1: Overview

Legacy PBX

Digium HA8 / HB8 @
ISDN SIT BRI

Figure 2: Sample Card Application for FXS /BRI
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Chapter 1: Overview

Echo-Cancellation

Users connecting their Hx8 Series cards to the PSTN or other devices are
likely to be placing callsthat will result, at some point, in an unbalanced

4-wire/2-wire hybrid. The result of this hybrid isthe reflection of a near-

end echo to the calling party. Elimination of this echo isthe responsibility
of echo cancellation.

The Hx8 Series cards, unless otherwise equipped, utilize Asterisk to
perform software-based echo cancellation. Asterisk maintains a number
of open source echo cancellers. These open source echo cancellers
provide a moderate level of echo cancellation, but are not capable of
dealing with higher levels of, or more advanced, echoes.

Digium recommends that those users concerned about echo cancellation
purchase the VPMADTO032 hardware echo cancellation module. The
VPMADTO032 may be combined with both the HA8 and HBS.

The VPMADTO032 is designed to handle up to 128ms of echo cancellation
across all channels and provides a G.168 echo cancellation solution.
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Chapter 1: Overview

What is Asterisk®?

Asterisk is the world’s leading open source tel ephony engine and tool kit.
Offering flexibility unheard of in the world of proprietary
communications, Asterisk empowers devel opers and integrators to create
advanced communication solutions...for free. Asterisk is released as open
source under the GNU General Public License (GPL), and it is available
for download free of charge. Asterisk isthe most popular open source
telephony software available, with the Asterisk Community being the top
influencer in VoIP.

Asterisk as a Phone Switch (PBX)

Asterisk can be configured as the core of an IP or hybrid PBX, switching
calls, managing routes, enabling features, and connecting callers with the
outside world over IR, analog (POTS), and digital (T/E1/JL/BRI)
connections.

Asterisk runs on awide variety of operating systems including Linux,
Mac OS X, OpenBSD, FreeBSD, and Sun Solaris. It provides all of the
features you would expect from a PBX including many advanced features
that are often associated with high end (and high cost) proprietary PBXs.
Asterisk's architecture is designed for maximum flexibility and supports
Voice over |Pin many protocols, and can interoperate with almost all
standards-based telephony equipment using relatively inexpensive
hardware.

Asterisk as a Gateway

It can also be built out as the heart of a media gateway, bridging the
legacy PSTN to the expanding world of IP telephony. Asterisk’s modular
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Chapter 1: Overview

architecture allowsit to convert between awide range of communications
protocols and media codecs.

Asterisk as a Feature/Media Server

Need an IVR? Asterisk’s got you covered. How about a conference
bridge? Yep. It'sin there. What about an automated attendant? Asterisk
does that too. How about a replacement for your aging legacy voicemail
system? Can do. Unified messaging? No problem. Need a telephony
interface for your web site? Okay.

Asterisk in the Call Center

Asterisk has been adopted by call centers around the world based on its
flexibility. Call center and contact center developers have built complete
ACD systems based on Asterisk. Asterisk has also added new lifeto
existing call center solutions by adding remote IP agent capabilities,
advanced skills-based routing, predictive and bulk dialing, and more.

Asterisk in the Network

Internet Telephony Service Providers (I TSPs), Competitive Local
Exchange Carriers (CLECs) and even first-tier incumbents have
discovered the power of open source communications with Asterisk.
Feature servers, hosted services clusters, voicemail systems, and pre-paid
calling solutions, al based on Asterisk have hel ped reduce costs and
enabled flexibility.
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Chapter 1: Overview

Asterisk Everywhere

Asterisk has become the basis for thousands of communications
solutions. If you need to communicate, Asterisk isyour answer. For more
information on Asterisk, visit http://www.asterisk.org or http://
www.digium.com.
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Chapter 2
Card Installation

This chapter provides the following information:
m  Unpacking the Card on page 25

= Shipment Inspection on page 26

= Moduleldentification on page 26

= Port Identification on page 27

= Applying aPort I dentification L abel on page 32
s Card Identification on page 33

= Slot Compatibility on page 37

m Hardwarelnstallation on page 39

m Connecting a Timing Cable on page 43

m FXO, FXS, and BRI Connection on page 44
m SoftwarelInstallation on page 45

= Installing Asterisk on page 49

Note: The Hx8 Series card installation instructions are written so that
they will apply to any card in the series. Examples and card specific
information are included as needed.
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Chapter 2: Card Installation

Unpacking the Card

When you unpack your card, carefully inspect it for any damage that may
have occurred in shipment. If damage is suspected, file a claim with the
carrier and contact the reseller from which the card was purchased. If the
card was purchased direct from Digium, contact Digium Technical
Support at +1.256.428.6161. Keep the original shipping container to use
for future shipment or proof of damage during shipment.

Note: Only qualified service personnel should install the card. Users
should not attempt to perform this function themselves. The installer
must ensure that the equipment is permanently connected equipment,
pluggable type B or connected to a socket-outlet that has been checked
to ensure that it is reliably earthed in accordance with the National
Electrical Code.

This card is intended for installation in a Restricted Access
Location (RAL) only.
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Chapter 2: Card Installation

Shipment Inspection

The following items are included in shipment of an Hx8 Series card:

m Hx8 Seriescard (HA8 or HBS)

s FXO, FXS, and/or BRI module(s), depending on configuration

= 4 or 8 Digium BRI RJ11-to-RJ45 cables for BRI configurations only
= Port identification labels

Note: After inspecting the shipment, Digium highly recommends that
you register the card for support eligibility. Please refer to Free
Installation Support on page 89 for additional information on how to
obtain assistance from Digium Technical Support.

Module Identification

The Hx8 Series cards ship with FXO, FXS, and/or BRI modulesin place.
These are identified by their color. Take amoment to identify which
modules were shipped with your card.

m  FXO (Foreign Exchange Office) modules are Red
m XS (Foreign Exchange Station) modules are Green
= BRI (Basic Rate ISDN) modules are Blue

The Hx8 Series cards may also be combined with Digium’s hardware-
based echo canceller, model VPMADTO032. See Figure 5 on page 30 for
an example of the HA8 card shown with the echo cancellation module.

Digium, Inc. Page 26

VolPon www.voipon.co.uk sales@voipon.co.uk Tel: +44 (0)1245 808195 Fax: +44 (0)1245 808299



Chapter 2: Card Installation

Port Identification

Each card consists of eight RJ11 portslocated on the bracket. Each RJ11
port correlates to asingle FXO or FXS channel, or to asingle BRI span.
The ports are numbered in sequence from one to eight. The top port is
Port 1 and the bottom port is Port 8. See Figure 3 on page 28 for
appropriate identification of these ports. The port identification is the
same for all cardsin this series.

It isimportant to identify the type and location of your Hx8 Series
modules. You will need thisinformation during the Asterisk
configuration.

The ports available for use on the Hx8 Series cards are not continuous.
The ports available for use depend upon the type of module used, and the
placement of the module on the card. The cards can accept 2 quad
modules, for atotal of 8 ports. If single modules are used, only 2 single
modules can occupy the same space as a quad module. The single module
ports are identified on the card and their corresponding RJ11 ports are
identified below. Please refer to Figure 5 on page 30 for an example using
asingle module, and Figure 6 on page 31 for an example using quad
modul es.

If asingle module is used, the RJ11 port available for use will be the port
corresponding to the location of the module on the card. The following
ports correspond to the single module ports as shown in Figure 3.

» RJ11 Port 1isused by Single Module Port 1
» RJ11 Port 2 isused by Single Module Port 2
m RJ11 Port 5isused by Single Module Port 5
m RJ11 Port 6 isused by Single Module Port 6
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Chapter 2: Card Installation
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Figure 3: HA8 Base Card with Single Port Identification
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Chapter 2: Card Installation

Ports
1 (top)
through

8 (bottom)

Figure 4: HA8 Base Card with Quad Port Identification
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Chapter 2: Card Installation

Ports
1 (top)
through

8 (bottom)
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VPMADTO032 Echo

Cancellation Module

Figure 5: HA8 Bundle with Single Module and Quad Module
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Chapter 2: Card Installation

If aquad module is placed covering single module ports 1 and 2, then that
module will use ports 1-4. Likewise, if aquad module is placed covering
single module ports 5 and 6, the module will use ports 5 through 8.
Figure 6 shows a HA8 card with two quad modules.

Ports ' - a
1 (top) .
through Power
S |
8 (bottom) B
VPMADTO032 Echo
Cancellation Module
Figure 6: HA8 Bundle with 2 Quad Modules
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Chapter 2: Card Installation

Applying a Port Identification Label

Once you have identified the ports of the Hx8 Series card, you should
apply a port identification label. Thisisimportant in order to ensure that
only compatible devices are connected to the ports of the Hx8 Series card.
It is highly recommended that you apply the label in aclearly visible
location near the external port connectors.

Ports 1-4 Ports 1-4 Ports 1-4 Ports 1-4
Analog Analog Analog Not Used
..... e [l e e
BRI Analog Not Used Analog
Ports 1-4 Ports 1-4 Ports 1-4 Ports 1-4
BRI BRI BRI Not Used
..... s - s g
Analog BRI Not Used BRI

Figure 7: Example Port Identification Labels

Note: The port identification labels packaged with an Hx8 Series
card may differ from this example.
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Chapter 2: Card Installation

Card Identification

There are multiple configurations in which an Hx8 Series card may be
purchased. Each configuration consists of a combination of single
modules, quad modules, or both, and may also include the VPMADT032
echo cancellation module. See Table 1 on page 33 for alist of the most
common HA8 configurations. See Table 2 on page 35 for alist of the
most common HB8 configurations. The lists are not complete, but rather
an example of some of the configurations available.

It is easiest to identify your card by understanding the naming scheme for
each card. Thefirst digit is the maximum port count of the card. The
second digit is reserved for future use. The third digit is the number of
BRI ports present on the card. The fourth digit isthe number of FXS ports
present on the card. The fifth digit is the number of FXO ports present on
the card. An“S” in place of thefourth digit signifies the use of single FXS
modules. An“S” in place of the fifth digit signifiesthe use of single FXO
modules. A “B” at the end signifies the use of a hardware echo
cancellation module.

Table 1: Example HA8 Bundles

Card ID Ports

HAB8-0001 1 Single FXO module without hardware echo
cancellation

HAB8-004 4 Single FXO modules without hardware echo
cancellation

HA8-0004 1 Quad FXO module without hardware echo
cancellation
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Table 1. Example HA8 Bundles (continued)

Card ID Ports
HA8-0008B 2 Quad FXO modules with hardware echo
cancellation
HAB8-0010 1 Single FXS module without hardware echo
cancellation

HAB8-004S 4 Single FXS modules without hardware echo
cancellation

HA8-0040 1 Quad FXS module without hardware echo
cancellation

HA8-0080B 2 Quad FXS modules with hardware echo
cancellation

HAB8-0044B 1 Quad FXS and 1 Quad FXO module with hardware
echo cancellation

HA8-0400B 1 BRI module with hardware echo cancellation

HA8-0800B 2 BRI modules with hardware echo cancellation

HA8-0440B 1 BRI and 1 Quad FXS module with hardware echo
cancellation
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Table 2: Example HB8 Bundles

Card ID Ports

HB8-0001 1 Single FXO module without hardware echo
cancellation

HB8-00+4 4 Single FXO modules without hardware echo
cancellation

HB8-0004 1 Quad FXO module without hardware echo
cancellation

HB8-0008B 2 Quad FXO modules with hardware echo
cancellation

HB8-0010 1 Single FXS module without hardware echo
cancellation

HB8-004S 4 Single FXS modules without hardware echo
cancellation

HB8-0040 1 Quad FX'S module without hardware echo
cancellation

HB8-0080B 2 Quad FXS modules with hardware echo
cancellation

HB8-0044B 1 Quad FXS and 1 Quad FXO module with hardware
echo cancellation

HB8-0400B 1 BRI module with hardware echo cancellation
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Table 2: Example HB8 Bundles (continued)

Card ID Ports

HBg&-0800B 2 BRI modules with hardware echo cancellation

HB8-0440B 1 BRI and 1 Quad FXS module with hardware echo
cancellation

Caution
ﬁ Only qualified service personnel should continue with

hardware installation and configuration of the Hx8 Series card.
Users should not attempt to perform these functions themselves.
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Slot Compatibility

Check the slots on your motherboard to verify that you have a slot
available which is compatible with the Hx8 Series cards. To determine
which slots you have on your motherboard, identify them by comparing
them to those shown in Figure 8.

Slot Number:
0: AGP Pro Slot
1: 64-bit 5.0 volt PCI Slot
2: 64-hit 3.3 volt PCI Slot
3: 32-hit 5.0 volt PCI Slot
4. PCI Express 1-lane (x1) Slot
5: PCI Express 4-lane (x4) Slot
6: PCI Express 8-lane (x8) Slot
7. PCI Express 16-lane (x16) Slot

Slots

2

3

4 [ ]
5 [ —]
6

7

L

Figure 8: Motherboard Slots

Digium, Inc. Page 37

VolPon www.voipon.co.uk sales@voipon.co.uk Tel: +44 (0)1245 808195 Fax: +44 (0)1245 808299



Chapter 2: Card Installation

The HA8 card is a32-bit 33 MHz card keyed for universal 3.3 volt or 5.0
volt operation and worksin any PCI 2.2 (or greater) compliant slot. This
means that in the motherboard shown in Figure 8, the HA8 card will fit
into Slots 1, 2, or 3 (PCI slots), but cannot fit into any of the other dots.

The HB8 card iskeyed for aPCIl Express 1-lane (x1) slot and will work in
any PClerevision 1.0 compliant dot, including lane lengths x4, x8, and
x16. This meansthat in the motherboard shown in Figure 8, the HB8 card
will fitinto Slots 4, 5, 6, or 7 (PCl Express), but cannot fit into any of the
other slots.
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Hardware Installation

1. Now that you are acquainted with your card, power down your com-
puter, and unplug it from its power source.

2. Attach an anti-static strap to your wrist and open the case.

3. Remove the bracket place holder and insert the card into a PCI (HA8)
or PCl Express (HB8) slot. See Figure 9.

Figure 9: Insert the Card

4. |f your card has any FXS modules, you will also need to connect the
power cable from your computer’s power supply to the back of the
card. Insert afour-pin 12 volt connector (disk drive power supply
cable, e.g. hard drive) into the white plastic connector on the rear of
the card. See Figure 10.
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Figure 10: Connect Power for FXS Modules

Many modern PCs and servers do not have either spare or any 12V power
connectors. If you have FXS modules on your card and your computer
does not have power cables available, then power must be provided to the
Hx8 Series card by an aternate means. Digium provides a solution to this
issue with the optional PWR2400B (available separately). The
PWR2400B card is essentially a PCl bracket assembly that takes power
from an external DC power supply and routes it to two 15" power cables
inside the computer. You must have an available bracket slot to use the
PWR2400B (either PCI, PCI Express or AGP).

A strap on the PWR2400B card allows the two power cables to take
power from the same DC supply. The PWR2400B comes with one power
supply capable of supporting up to 24 FXS ports, driving heavy |oads of
up to 5REN per port. If more than 24 FXS ports with heavy loads are
connected to the PWR2400B, then a second Digium power supply should
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be purchased. The shorting strap on the PWR2400B should be removed if
a second power supply is used.

The PWR2400B does not connect to any bus inside the computer. It may
be used wherever there is an available PCI-size bracket such as a PCI,
PCI Express, or AGP slot.

Note: The PWR2400B is not intended to supply power to any other
device, it is intended only to be used with UL Listed Digium analog-
capable cards.

5. Replace the cover to your computer.

Electrical Shock

ﬁ 1o reduce the risk of injury, damage to the unit or your

equipment, do not attempt to apply power to the unit while the
case is open.Personal injury or damage to the unit could occur
if the modules are touched while powered is applied.

6. Plug all analog telephone lines to the FXO (red) ports and all analog
phones to the FXS (green) ports as needed using a patch panel, punch
block, or standard RJ11 telephone cables. Then plug all BRI lines or
externally powered ISDN phones to the BRI (blue) ports using a
patch panel, punch block, or the provided Digium BRI RJ11-to-RJ45
cables. Refer to the pin assignments starting on page 90.

Caution

This unit must be connected to the Telecommunications
Network in your country using an approved line cord, e.g.: for
Australia use only line cords compl)l;ing with ACA Technical

Standard TS00S.
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Caution
é Only connect regulatory equipment (approved for use in your

specific country) to the telecommunications network voltage
circuit ports.
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Connecting a Timing Cable

The timing port alows up to three Hx8 Series cards to share the same
sync (timing) source from the BRI line provider, or provide a consistent
sync source across multiple cards. Thisis a useful feature for fax modes
and some voice applications to prevent corruption due to timing slips on
the second and third Hx8 Series cards.

To utilize this feature, daisy-chain the P102 connector between each Hx8
Series card using the Digium 3-position, 10-pin timing cable. Enable this
feature by using the timingcable=1 kernel module parameter when the
driver isloaded:

# nmodpr obe wet dm24xxp tin ngcabl e=1

Figure 11: Timing Cable Connection
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FXO, FXS, and BRI Connection

The Hx8 Series cards provide eight RJ11 connectors for access to the
FXS, FXO, and BRI modulesinstalled in the available slots. Using a
standard RJ11 telephone cable, an anal og telephone line should be
plugged into one of the RJ11 connectors associated with an FXO module
on the Hx8 Series card. Using a standard RJ11 tel ephone cable, an analog
phone should be plugged into one of the RJ11 connectors associated with
an FXS module on the Hx8 Series card. Using a Digium BRI RJ11-to-
RJ5 cable, adigital BRI line or externally powered ISDN phone should
be plugged into one of the RJ11 connectors associated with a BRI module
on the Hx8 Series card. Refer to the pin assignments starting on page 90.
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Software Installation

Digium hardware requires drivers and libraries that are not integrated
with the Linux kernel. Digium hardware is only supported under Linux.
Digium recommends CentOS, Debian, Red Hat, and Ubuntu distributions
of Linux. However, many other distributions are supported by Digium
Technical Support.

Digium’s software, including drivers and application software, may be
obtained from Digium’s download servers at:

http://downl oads.digium.com

http://downl oads.asterisk.org

For an introduction to Asterisk, Digium’s telephony software, including
additional information on its configuration, setup, and features, please
refer to:

http://www.asterisk.org

For the latest information on setting up and configuring DAHDI drivers
for your Digium hardware product, please refer to the latest rel ease of this
manual which is available from the product-specific documentation
section at:

http://www.digium.com

Toinstall your Hx8 Series card, you will need:

m Linux 2.6 kernel headers

m  Development libraries and headers for ncurses

m Development libraries and headers for zlib and openssl
m  Development libraries and headers for newt

m  GCC and standard software build tools
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It is recommended that you use the most recent version of the Asterisk,
DAHDI, and libpri software for the best results. If you have previously
installed any of these, Digium recommends that you upgrade to the latest
“-current” version of each.

Note: The Hx8 Series cards’ minimum version requirements are
Asterisk 1.6.0.1, DAHDI Linux 2.3.0, DAHDI Tools 2.3.0, and libpri
1.4.10.2.

1. After the machine has booted to Linux, log in and execute the follow-
ing command to list the devices detected by the PCI bus:

# lspci -n

Confirm that the output from Ispci lists a device with Digium’'s PCI
vendor ID whichis“d161”. The screen output should be similar to the
following:

00: 0a. 0 0200: di161l:<card identifier> (rev 01)

Note: The output from Ispci may or may not state “Unknown
device’. If it does, this does not indicate a problem.

In the PCI device listing shown above, <card identifier> will be
populated with one of the identifierslisted in the table below.
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Table 3: Card ldentifiers

Model Identifier
HAS8 8007
HBS8 8008

A Digium Hx8 Series (HA8/HBB) card identifier should be listed. If a
matching card identifier is not listed, then your machineis not PCI 2.2
(or higher) or PCI Express compatible, and the card will not work with
your motherboard.

2. Download the latest version of libpri. Substitute the version of libpri
for the X.X in the command line below. libpri is available for
download from:
http://downl oads.asterisk.org/pub/telephony/libpri

# wget http://downl oads. asteri sk. org/ pub/tel ephony/
[ibpri/libpri-X X-current.tar.gz

Note: Thereisno correlation between the versioning of libpri and
Asterisk. The libpri 1.4 branch will function with the Asterisk 1.6 and
1.8 branches.

3. Expand the downloaded file, compile its contents, and install the
libraries. Substitute the version of libpri for the X.X and X.X.X.X in
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the command lines below.

# tar -zxvf libpri-X X-current.tar.gz
# cd libpri-X X X X/

# make

# make install

4. Download the latest DAHDI drivers with tools. DAHDI is available
for download from:
http://downl oads.asterisk.org/pub/telephony/dahdi-linux-compl ete

# wget http://downl oads. asteri sk. org/ pub/tel ephony/
dahdi - | i nux- conpl et e/ dahdi -1 i nux- conpl et e-
current.tar.gz

5. Expand the downloaded file, compile its contents, and install the
drivers and tools. Substitute the version of DAHDI for the X.X.X in
the command lines below.

tar -zxvf dahdi-Ilinux-conplete-current.tar.gz
cd dahdi -1 i nux-conpl et e- X. X. X+X. X. X
make

make install
make config

HOH H H R

Note: Executing ‘make config’ will install aninit script and symlinks
which will allow you to start and stop DAHDI as a service.
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Installing Asterisk

If you wish to use Asterisk with your new hardware, you can follow the
instructions bel ow.

1. Download the |atest rel ease version of Asterisk. Substitute the version
of Asterisk for the X.X.X in the command below. Asterisk is available
for download from:
http://downl oads.asterisk.org/pub/tel ephony/asteri sk

# wget http://downl oads. asteri sk. org/ pub/tel ephony/
asterisk/asterisk-X X X-current.tar.gz

2. Expand the downloaded file, compile its contents, and install the
application. Substitute the version of Asterisk for the X.X.X and
X.X.X.X in the command lines below.

tar -zxvf asterisk-X X X-current.tar.gz
cd asterisk-X X X X

./Iconfigure

make nenusel ect

make

make install

H H R HHH
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3. Ifthisisthefirst Asterisk installation on this system, you should install
the sample configuration files. To do this, run:

# make sanpl es

Note: Running this command will overwrite, after making a backup
copy, any older Asterisk configuration filesthat you havein the
/etc/asterisk directory.

If your installation has failed, it may be because you are missing one
or more of the build dependencies, the kernel headers, or the
development tools. Contact your reseller where the card was
purchased, or call Digium Technical Support at +1.256.428.6161 for
assistance. Please refer to Free I nstallation Support on page 89 for
additional information on how to obtain assistance from Digium
Technical Support.

Completeinstructions for installing Asterisk are available at
www.asterisk.org.
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Configuration

The Hx8 Series cards have avariety of configuration options. This
chapter provides sample configurations to demonstrate customizing the
Asterisk software to meet your individual needs. Each section explains
basic options as examples. Once you have familiarized yourself with the
samples, you can edit the configuration files to meet your specific needs.
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Understanding Span and Channel Assignments

In order to properly configure your Hx8 Series card, it isimportant to
understand how spans and channels are assigned to the card in software.
A span isagroup of channelsthat is bundled together in software.
Depending on how an Hx8 Series card is configured, it can have one
analog span, four digital spans, eight digital spans, or one analog span and
four digital spans. The following bulleted lists provide important
information regarding analog and digital spans.

m Analog Span for FXO/FXS

— The analog span will not exist if there are no analog modules
installed.

— The assignment of the analog span always comes after the assign-
ment of the digital span.

— The analog span always has 8 channels all ocated, regardless of the
number of FXO and/or FXS modules that are installed.

— A singleimplied span exists for all populated and unpopulated ana-
log ports.

— Unpopulated analog ports occupy exactly 1 channel and go into the
analog span.

— Asfar astheanalog span is concerned, BRI ports allocated by aBRI
modul e are unpopul ated ports.
Note: Thisis extremely important to know when determining the
channel assignment of your analog module(s) when a BRI module
isinstalled in the first quad port (non-standard configuration).
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= Digital Spansfor BRI

— A digital span will not exist if there are no BRI modules installed.

— The assignment of adigital span always comes before the assign-
ment of an analog span.

— Four digital spans are dynamically created for each BRI module on
the card (0, 4, or 8 total spans).

— Digital spans always consist of 2 bchans (i.e. B Channels) and 1
hardhdlc channel (i.e. D Channel). The channels are allocated in
that order.
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Driver Configuration

You should have identified the type of Hx8 Series card when you received
it. If you are not sure, refer to Module I dentification on page 26 for
assistance.

1. Begin by opening the system.conf file from the /etc/dahdi directory.

2. Specify the two letter country code for your loadzone and defaultzone.
This will preload tone zone data and specify a default tone zone for
your interfaces.

Thefollowing isatypical setup for atelco in the United States:
| oadzone = us
def aul t zone = us

Thefollowing isatypical setup for atelco in Spain:
| oadzone = es
def aul t zone = es
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3. If your card has a blue BRI module, you will need to specify span
maps, bchans (i.e. B Channels), and hardhdlc chans (D Channels)
allocated to it in the system.conf file.

First, configure the span map for each BRI line. The span map
includes defining the span number, timing, line build out, framing,
and coding. Configuration details for each of these itemsis explained
in this section.

span => <Nunber >, <Ti mi ng>, <Li ne Bui ld
Qut >, <Fr am ng>, <Codi ng>[, Yel | ow] [, TE| , NT] [, Terni

Number:

Thisisthe port that the BRI line is plugged into. Port 1 isthe furthest
span from the PCI connector. The port numbers are noted on the PCI
bracket.

Timing:
This determines how timing is handled by the spans.

0 - Span providesits own timing (master clock)

1 - Receives timing from remote end (slave clock)

2 - Recelves secondary backup timing from remote end (slave clock)
3 - Receives tertiary backup timing from remote end (slave clock)

4 - Receives quaternary backup timing from remote end (slave clock)
... and so on.

Note: Only one span per card can be defined to take timing, and that
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defines timing for the rest of the card's spans. A setting of 0 should
always be used when in NT mode.

LineBuild Out:
For most setups the line build out is 0.

- 0db (CSU) / 0-133 feet (DSX-1)
- 133-266 feet (DSX-1)

: 266-399 feet (DSX-1)

- 399-533 feet (DSX-1)

: 533-655 feet (DSX-1)

- -7.50db (CSU)

 -150db (CSU)

- -22.50b (CSU)

~NOoO o~ wWDNPEFE O

Framing:
BRI utilizes CCS framing.

Coding:
BRI utilizes AMI coding.

Yellow:

The optional yellow flag can be added at the end for transmitting a
yellow alarm when no channels are open. For example, ayellow
alarm will be transmitted when DAHDI is configured and initialized,
but Asterisk is not running. Sending ayellow alarm is useful for the
local side to notify the remote side that it is not ready to accept calls,
and for determining which direction acommunication problem exists

Digium, Inc. Page 56

VolPon www.voipon.co.uk sales@voipon.co.uk Tel: +44 (0)1245 808195 Fax: +44 (0)1245 808299



Chapter 3: Configuration

during troubleshooting. If this setting is unspecified and Asterisk is
not running, DAHDI will not report an alarm and the remote side will
think that the local side is ready to accept calls.

TE or NT:

Each of the BRI ports can be set for TE or NT mode independently.
Specify TE to act as Terminal Equipment, or NT act as a Network
Termination device. The default setting is TE mode.

device is utilized in TE mode. Take safety precautions when
using the card in this manner.

f There is a risk of electrical shock due to lightning when this

Term (Termination):

Any BRI port can use 100 ohm termination. This should be enabled if
the placement of an Hx8 Series card is the last in a daisy-chain. This
is always the case when using PTP mode, and sometimes the case
when using PTMP mode. Termination should be disabled only in
instances where an Hx8 Series card’s placement is inside of a daisy-
chain. This is never the case when using PTP mode, and sometimes
the case when using PTMP mode. The default setting is off. Examples
are provided below.

NT (Term) <----> TE PTP (Term)
NT (Term) <----> TE PTMP (Term)
NT (Term) <----> TE PTMP (No Term) <----> TE PTMP (Term)
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Note: If terminationis not set appropriately, the D-Channel (s) may not
remain stable.

Table 4: Common BRI Span Configurations

Mode Card Position Span Line

TE Point-to-Point last in daisy-chain | span=> 1,1,0,ccs,ami,teterm

TE Point-to-Multipoint | last in daisy-chain | span=>1,1,0,ccs,ami,te,term

TE Point-to-Multipoint | inside daisy-chain | span=>1,1,0,ccs,ami,te

NT Point-to-Point last in daisy-chain | span=> 1,0,0,ccs,ami,nt,term

NT Point-to-Multipoint | last in daisy-chain | span => 1,0,0,ccs,ami,nt,term
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Thefollowing is atypical span map setup when connecting to atelco

in Europe:

span => 1,1,0,ccs,am ,te,term
span => 2,2,0,ccs,am ,te,term
span => 3,3,0,ccs,am ,te,term
span => 4,4,0,ccs,am ,te,term

Then you will need to specify the channel definitions for each span.

The channel definition format is;
<devi ce> = <channel |ist>

A list of valid devices are specified in the sample system.conf file.
The devices that need to be specified for aBRI module are listed
bel ow.

bchan = 1,2,4,5,7,8,10, 11
hardhdlc = 3,6, 9, 12

The bchan device specifies the bearer channels (B channels). The
hardhdlc device specifies the delta channel (D channdl).

Note: Unlike Digium’'s Digital TI/EL cards, the device for the delta
channel must be specified as hardhdic instead of dchan. The Hx8
Series cards will not function properly if dchan is specified.

The combined configuration should look like the following:
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| oadzone = es
def aul t zone = es

span => 1,1,0,ccs,am ,te,term
bchan = 1,2
hardhdlc = 3

span => 2,2,0,ccs,am ,te,term
bchan = 4,5
hardhdlc = 6

span => 3, 3,0, ccs,am ,te,term
bchan = 7,8
hardhdlc = 9

span => 4,4,0,ccs,am ,te,term

bchan = 10, 11
hardhdlc = 12

If your card has two BRI modulesinstalled, the configuration should
be specified as the following:

| oadzone = es
def aul t zone = es

span => 1,1,0,ccs,am ,te,term

bchan = 1,2
hardhdl c = 3
span => 2,2,0,ccs,am ,te,term
bchan = 4,5
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hardhdlc = 6

span => 3,3,0,ccs,am ,te,term
bchan = 7,8
hardhdlc = 9

span => 4,4,0,ccs,am ,te,term
bchan = 10, 11
hardhdl ¢ = 12

span => 5,1,0,ccs,am ,te,term
bchan = 13, 14
hardhdl ¢ = 15

span => 6,2,0,ccs,am ,te,term
bchan = 16, 17
hardhdl ¢ = 18

span => 7,3,0,ccs,am ,te,term
bchan = 19, 20
hardhdl c = 21

span => 8,4,0,ccs,anm ,te,term
bchan = 22, 23
hardhdl c = 24
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4. |f your card has ared quad FXO module, add the channel definitions
for it to the system.conf file.

The channel definition format is;
<devi ce> = <channel |ist>

A list of valid devices are specified in the sample system.conf file.
The device that needs to be specified for an FXO moduleis listed
bel ow.

fxsks =
fxsks uses kewlstart signalling, which isloopstart signalling with

disconnect supervision. For example, an Hx8 Series cards with only a
guad FXO module installed would be configured as the following:

fxsks = 1-4
OR
fxsks = 1,2,3,4

If two quad FXO modules areinstalled, the configuration should be
specified as the following:

fxsks = 1-8

OR
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fxsks = 1,2,3,4,5,6,7,8

Note: The Hx8 Series cards do not support Ground Start signaling.

Note: An FXO module cannot be used in combination with a BRI
module that istaking timing in TE mode on the same Hx8 Series card.
An FXO module can be used in combination with aBRI modulethat is
providing timing in NT mode on the same Hx8 Series card.

If aquad FXO moduleisinstalled on the first quad dot, and a BRI
moduleis installed on the second quad slot, the configuration should
be specified as the following:

| oadzone=es
def aul t zone=es

span => 1,0,0,ccs,am ,nt,term
bchan = 1,2
hardhdlc = 3

span => 2,0,0,ccs,am ,nt,term
bchan = 4,5
hardhdlc = 6

span => 3,0,0, ccs,am,nt,term
bchan = 7,8
hardhdlc = 9
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span => 4,0,0,ccs,am ,nt,term
bchan = 10, 11
hardhdl c = 12

fxsks = 13-16

Note: The analog span begins at channel 13 instead of 1 because the
assignment of an digital spans always comes before the assignment of
an anal og span. Please refer to the Under standing Span and Channel
Assignments section for more details.

If aBRI moduleisinstalled on thefirst quad slot, and aquad FXO
moduleisinstalled on the second quad slot, the configuration should
be specified as the following:

| oadzone=es
def aul t zone=es

span => 1,0,0,ccs,am ,nt,term

bchan = 1,2
hardhdl c = 3
span => 2,0,0,ccs,am ,nt,term
bchan = 4,5
hardhdl c = 6
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span => 3,0,0,ccs,am ,nt,term
bchan = 7,8
hardhdlc = 9

span => 4,0,0,ccs,am ,nt,term
bchan = 10, 11
hardhdl c = 12

fxsks = 17-20

Note: The first four channels of the analog span (i.e. 13-16) are
unallocated because the BRI moduleisinstalled on the first quad slot.
Asfar asthe analog span is concerned, BRI ports allocated by a BRI
module are unpopulated ports. Please refer to the Under standing
Span and Channel Assignments section for more details.
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5. If your card has a green quad FXS module, add the channel
definitions for it to the system.conf file.

The channel definition format is;
<devi ce> = <channel |ist>

A list of valid devices are specified in the sample system.conf file.
The device that needs to be specified for an FXS moduleislisted
bel ow.

f xoks =
fxoks uses kewlstart signalling, which is loopstart signalling with

di