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FCC Part 15 Requirements

WARNING: Thisequipment generates, uses, and can radiateradio frequency energy and
if not ingtalled and used in accordance with theingtruction manuad, may causeinterference
to radio communi cations. Operation of thisequipmentinaresdentid areaislikdy to cause
interference in which casethe user at hisown expense will be required to take whatever
measures may be required to correct the interference.

FCC Part 68 Registration

This equipment isregistered with the FCC under Part 68 as a component device for use
with any generic PC Type computer or compatible. In order for FCC registration of this
product to beretained, al other products used in conjunction with thisproduct to provide
your telephony function must also be FCC Part 68 registered for use with these hosts. If
any of these components are not registered, then you are required to seek FCC Part 68
regidtration of theassembled equipment prior to connection to thetelephone network. Part
68 regidration specifiesthat you are required to maintain theapprova and as such become
responsible for the following:

- any component device added to your equipment, whether it bears component
registration or not, will require that a Part 68 compliance evaluation is done and
possibly that you have testing performed and make amodification filing to the FCC
before that new component can be used;

- any modification/update made by amanufacturer to any component devicewithin
your equipment, will require that a Part 68 compliance evaluation is done and
possibly that you havetesting performed and make amodification filing to the FCC
before the new component can be used,;

- if you continueto assembleadditiona quantitiesof thiscompound equipment, you
are required to comply with the FCC’ s Continuing Compliance requirements.

The telephone company has the right to request the registration information.

The Digital I/F FIC code for this equipment is 021 S5.

The Service Order code for this equipment is 6.0P.

The network Interface Jack for this equipment is an RJ9C.

Thetelephone company hastheright to temporarily discontinueservice. They arerequired

to provide notification and advise of the right to file a complaint.
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In case of trouble, you may be required to disconnect the board from the telephone lines
until the problem is resolved.

Connection to telephone company coin serviceis prohibited.
Connection to party lines is subject to state tariffs.
The authorized repair center is:

American Tel-A-System, Inc.
800-356-9148

4800 Curtin Drive
McFarland, WI 53558

There are no user serviceable components on the board. All repairs should be
accomplished by returning the board to Amtelco with a description of the problem.

WARNING: This device contains Electrostatic Sensitive Devices.
Proper care should be taken when handling this device to avoid damage
from static discharges.

Product Safety

The PSTN cord(s) and telephony power supply must remain disconnected
from the telecommuni cations system until the card has been installed within
a host which provides the necessary protection of the operator.

If it issubsequently desired to open the host equipment for any reason, the
PSTN cord(s) and telephony power supply must be disconnected prior to
effecting access to any internal parts which may carry telecommunications
network voltages.

This board is not intended to be connected directly to the
PSTN network.
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Canadian Customers

CP-01,

Issue 8, Part 1

Section 14.1

Notice: “The industry Canada label identifies certified equipment. This
certification meansthat the equi pment meets certain tel ecommuni cations network
protective, operational and safety requirementsasprescribed inthe appropriate
Termina Equipment Technica Requirementsdocument(s). The Department does
not guarantee the equipment will operate to the user’ s satisfaction.

Beforeinstalling this equipment, users should ensure that it is permissible to be
connected to the facilities of the local telecommunications company. The
equipment must so beingtaled using an acceptable method of connection. The
customer should be aware that compliance with the above conditions may not
prevent degradation of service in some situations.

Repairs of certified equipment should be coordinated by a representative
designated by the supplier. Any repairs or aterations made by the user to this
equipment, or equipment mafunctions, may give the ted ecommuni cations company
cause to request the user to disconnect the equipment.

Usersshould ensurefor their own protection that the el ectrica ground connections
of the power utility, telephone lines and internal metallic water pipe system, ir
present, are connected together. This precaution may be particularly important in
rural aress.

CAUTION: Usars should not attempt to make such connections themsalves, but
should contact the appropriate el ectric inspection authority, or electrician, as

appropriate.

The PC chassis containing this device shal be placed in a secured location with
access restricted to qualified service personel.
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European Approvals

CE Approval

Rheanland

Product Salfety

EN55022 EM C declar ation

Thisis aclass B product. In a domestic environment, this product may
cause radio interference in which case the user may be required to take
adequate measures.

No changes or modifications to the H.110 Station card are allowed without
explicit written permission from American Tel-A-Systems, Inc., as these
could void the end user’ s authority to operate the device.

Notice: The PC chassis containing this device shall be placed in a secure
location with access restricted to qualified service personel.
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1.0 Introduction

The Infinity Series H.110 Station Board is designed to provide thirty-two
Station Set interfaces connected to the H.110 bus on a board with the
CompactPCl bus form factor. Each interface or port provides support for
basic line functions such as battery, ringing, and hook-status detection.
The board is equipped with DSP resources to provide tone generation and
detection aswell as Caller ID information. Each port can be programmed
to conform to various national standards and practises.

The H.110 bus was devised by the Enterprise Computer Telephony Forum
(ECTF) to provide a single telecom bus for the entire industry. It is
intended for add-in boards using the CompactPCl form factor. A wide
variety of boards are available from a number of different vendors. The
H.110 bus also providesfor hot swap capabilitiesfor usein high availability
applications.

The board is equipped with a processor that can be used to control the
lower level functions of the board. The host PC controls the board using
messages passed through dual-ported RAM. The board shares acommon
message passing and control scheme with other Infinity Series H.110
boards.

1.1 Features and Capabilities

This section presents an overview of the features and capabilities of the
Infinity Series H.110 Station Board.

The H.110 Station Board
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Figure1l: TheH.110 Station Board Functional Areas

1.1.1 The Station Interface

Thirty-two independent ports are provided on the board. Each port on the
board provides a complete interface for a standard telephone device. Tak
battery is supplied along with hook-status detection, and the battery polarity
can be reversed under software control. Ringing can be applied in a
number of different cadences as well as a signal to turn on a message
waiting indicator on appropriately equipped phones. Port timing and
characteristics can be set to adapt to different national standards. Ringing
is generated internally.
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1.1.2 Caller Identity

Each port is capable of generating and detecting all the signals necessary for
Calling Number Delivery and Calling Name Delivery. Calling Identity
Delivery on Call Waiting feature is also supported. All timing is done
internally on the board without requiring host intervention.

1.1.3 DSP Functions

The H.110 Station Board is equipped with DSP's that perform a variety
of functions. DTMF and Energy detectors are available for each port.
DTMF generators are available for each port for signaling purposes. Call
Progress tones are also available, with dial-tone, busy, reorder, and audible
ringback being provided aswell as silence and a 1004 Hz. calibration tone.
European call progress tones are also available.

1.1.4 TheH.110 Bus

The H.110 bus is a digital bus for transporting PCM (Pulse Code
Modulation) signals between telephony boards. It was created by the
ECTF to provide a common bus structure for future development that
would end the “bus wars’ between the various legacy busses such as the
SCbus and the MVIP bus.

PCM isastandard method of digitizing phone signals. Itinvolves encoding
each channel at an 8 kHz rate using eight bits. The signals from multiple
channels are then combined into a frame. On the H.110 bus, each frame
consists of 128 channels or timeslots. The bit rate of the H.110 bus is
8.192 MHZ. Thirty-two wires, also called streams, each carrying 128
timeslots, are combined to form the bus, and provide a total of 4096
timedots. Two timeslots are required for afull conversation, one for each
talker.

In addition to the streams, a number of other signals necessary to maintain
synchronization between al the boardsin the system are carried on the bus.

The H.110 Station Board
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These signals provide the clocking and framing information. Redundant
clocks are provided to aid in recovery if the primary clock should fail.

The H.110 bus consists of backplane connections on a 6U CompactPCI
backplane that is used to interconnect the boards in the system. The CT
Bus connections are made through the J4/P4 connector. The electrical and
mechanical requirements of H.110 boards are tightly specified to insure the
reliability and consistent performance of the CT Bus in any valid
configuration of conforming boards.

1.1.5 Clock Modes

The H.110 E& M Board can operate in avariety of clock modes. Modes
are available so that the master clock can either be derived from the H.110
bus or be provided by an internal source on the H.110 Station Board. The
clock redundancy and clock fallback functions of the H.110 bus are also
supported so that the H.110 Station Board can be set to provide a clock to
the H.110 if the master clock on that bus should fail.

1.1.6 Hot Swap Capability

The H.110 Specification includes “hot swap” capability. This capability
allows for the insertion and removal of boards from a live system. Not
only are there provisions for controlling the electrical signals to prevent
disruption when inserting and removing boards, but aso for informing
drivers and applications so that the board resources can be managed as they
are added or deleted. Each H.110 board is provided with ablue LED that
Is used to inform an operator when it is safe to insert or remove a board.

1.1.7 Message Passing

The board occupies 8K of memory space on the host PC. This 8K may
reside anywhere within the PC's address space. As a PCI board, the
address and interrupt of the board is assigned at boot time. The message
passing scheme used by the Infinity Series H.110 Station Board isidentical

The H.110 Station Board
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to that of the other Infinity Series H.110 boards, allowing for the easy
combination of avariety of Infinity Series H.110 boardsin asingle system.

The message passing scheme and message syntax of Infinity SeriesH.110
boards is similar to that of the older XDS series of MVIP and SCbus
boards. At the driver and API level, support is provided for both series of
boards so that the H.110 boards may interoperate with legacy boards using
acommon interface.

1.1.8 Flash EAROM for Firmware

The firmware for both the main processors and for the DSP’ s is contained
in Flash EAROM. This allows for easy upgrades of the firmware on the
board in the field without requiring time consuming downloads every time
a system boots. Once reprogrammed, the new firmware is retained even
when the power isremoved. The original, factory programmed firmware
Is also retained on board and can be accessed by installing ajumper.

1.1.9 EEPROM for Configuration Information

To reduce the burden on the application, the board has an EEPROM
capable of providing non-volatile storage for configuration information.
This information includes the port type, timing requirements, and the
parameters necessary to conform to various national standards, supply
voltages, etc. This configuration information, when saved, is automatically
restored on a restart, allowing the board to automatically configure itself
without host intervention.

1.2 How to Use This Manual

Thefirst five sectionsin this manual are organized in the order you should
read and use them to get started with your H.110 Station Board. We
recommend that you begin with these three steps.

The H.110 Station Board
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Follow the instructions in section 2.0 (Quick Start) and 3.0
(Installation). These sections will tell you if your board is operating
correctly within your system. Y ou don’t need to be familiar with the
board’ s command set to complete this step.

Read section 4.0 (Initialization) to initialize the board within your
system. Your application must perform these initialization
procedures whenever you power-up your PC in order for the board
to communicate with the PC.

Read section 5.0 (Communications with the PC) for an overview of
how to communicate with the H.110 Station Board. Section 5.0
includes a summary of the commands for constructing your
application and detail s concerning system interrupts.

Before you can actually build your application, read sections 6.0 (The
H.110 Bus and Clock Modes) and 7.0 (Using the Station board). These
sections explain, with practical examples, how the H.110 Station Board
operates and how to use the command set to achieve the desired results.
Section 8.0 explains diagnostic and error messages that may occur.

The Appendix contains information on power requirements and interfacing
that will be helpful installing your H.110 Station Board.

The H.110 Station Board
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2.0 Quick Start

This section describes the first steps you should perform to determine if
your Infinity Series H.110 Station Board is communicating correctly with
your PC system. You can perform this quick check without securing the
board to the PC chassis or connecting any cables.

The exact procedure will vary depending on which operating system you
arerunning. For each operating systems, drivers are required to interface
to the boards. The drivers supplied by Amtelco have tests built into them
to verify communications with the boards. These drivers also come
supplied with utility programs that allow the developer to test
communications with the board. Please consult the appropriate
documentation for the driver and operating system you are using.

Quick Start Procedure

1. With the chassis power off, insert the board into a slot.
2. Turn on the computer.
3. If the Amtelco driver is not already installed, install it now,

following the instructions supplied with the driver.

4, Most Amtelco drivers will display a list of boards that are
installed (see the documentation for the particular driver that
you are using). If the H.110 Station Board is listed, skip to
step 6.

5. If the board is not listed, there may be a problem with the
board not being seated correctly in the backplane There may
also be a problem with amemory or interrupt conflict. Power
down the chassis and check that the board is properly seated

The H.110 Station Board
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in the connector and repeat steps 1-4. If this does not
remedy the problem, try removing any other computer
telephony boards in the system. If your chassisis unable to
find the board, consult the number at the end of this section.

Run the program “xdsutil” supplied with the driver. Send the
message “IN” to the H.110 Station Board. The board should
respond with the message “1A”.

Send the message“VC” to the board. Verify that the Receive
Message reads: VCXXXXVVVVHS (where XXXXVVVV is
avariable indicating the firmware version).

If the Communications screen shows the correct command
responses, your H.110 Station Board is communicating with
the host. You may now power down the computer and
attach the necessary cables (see section 3.4)

For technical assistance, call Amtelco at 1-608-838-4194 ext.168.

The H.110 Station Board
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3.0 Installation

This section describes how to install your Infinity Series H.110 Station
Board into your computer and how to use the jumpers, headers, and

connectors. Before you begin the installation procedure, be sure to test the
board as described in section 2.0 (Quick Start).

él?

RJS
Jo
L
4 RJ2Z 1A
3 RJ3 :q:
W4 RJP1E
1De
D1 J1 |
OuP3

ﬁf: owillll P4

Figure 2: Location of Jumpers, Headers, and Connectors
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3.1 PCI Configuration

As Infinity Series boards conform to the PCl standards, there are no
switchesto set to configure the H.110 Station Board's memory address, |/0
addresses, or interrupt. The host processor's BIOS will automatically
configure the board at boot time to avoid conflicts with other boardsin the
system.

3.2 Jumpers & Headers for the Front Board

Thefollowing isacompletelist of al jumpersfor the H.110 Station Board:

JW1-1 Firmware Select. If firmware has been downloaded to the
board, this jumper selects whether the downloaded firmware
or the factory default firmwareisused. When thisjumper is
installed, the factory default firmware is executed whenever
the board is reset. When the jumper is not installed, the
downloaded firmware will be executed after a reset if it is
present. If no downloaded firmware is present, the factory
default firmware is executed after reset.

JW1-2 DSP Firmware Select. Two separate firmware programs are
included in the EAROM, one for the board processor and
onefor the DSP. If JW1-2 isinstalled and downloaded DSP
firmware is present, the factory DSP firmware is executed
after reset. Otherwise, the downloaded firmware is executed
if present. See JW1-1.

JW1-3 Undefined, reserved for future use.

JW1-4 Undefined, reserved for future use.

P3 Diagnostic port. Never install jumpers here.

The H.110 Station Board
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P4 Thisheader isused for programming internal logic and should
never be jumpered.

3.3 Rear Board Connectors: RJ21A and RJ21B

RJ21A Analog telephone connections for ports 0-23. This connector
isastandard RJ21 type 50 pin connector. Each port occupies
onepair in order. See Figure 3.

RJ21B Analog telephone connections for ports 24-31. This
connector is a standard RJ21 type 50 pin connector. Each
port occupies one pair in order. See Figure 3.

Figure 3: R121 P3 Pin RINGD —1-© G55~ TIPO
: RINGI ~51-© 054 TIPL
Assignments RING2 —51-© G55 TIP2
RINGS —21© G52 TIP3
RING4 —210 G132 TIP4
RINGS —51-0 G- TIPS
RINGG —41© G5 TIP6
RING/ 910 G35 TIP7
RINGS —41© G-pa- TIPS
RINGS 010 G-52- TIPS
RINGI0 —151-0 G35~ TIP10
RINGII 4510 G54 TIP1I
RINGIZ 1210 O-hg- TIP12
RINGI3 —at-© O23- TIP13
RINGI4 210 Ol T1P14
RINGIS 1510 C-hi& TIPIS
RINGI6 410 G5 TIP16
RINGI/ —915 Cra- TIP17
RINGIS —5olO Ora- TIP18
RINGIS 59-© G2~ TIP1S
RING20 S4-© G172 TIP20
RING2L 540 Crgr TIP21
RING22 S3-0 Ofgo- TIP22
RING23 54-© G-fes- TIP23
TELGND o TELGND
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3.4 Installation

To install the H.110 Station Board in your system:

1. Do not connect the board to the PSTN. Follow the procedures
described in section 2.0 to verify the operation of the board.

2. If the quick check is successful, turn off the chassis power and
remove the board from the chassis.

3. Install any necessary board jumpers. See section 3.2 for jumper
configurations.

4, Reinsert the front board into the chassis. Seat it properly inaslot in
the chassis and secure it with the front panel handles. Do not
connect the board to the PSTN.

5. Insert the rear board into the corresponding slot on the rear panel.

6. Connect the host chassis to the mains supply using a socket-outlet
with protective earthing connection and connect any additional
protective earthing used.

7. Connect the telephone cables to RJI21A & RJ21B. The telephone
cable terminates in an RJ21 male connector. Secure with mounting
SCrews.

If it is subsequently desired to open the host equipment chassis for any
reason, the PSTN cable must be detached prior to effecting access to any
internal parts which may carry telecommunications network voltages.

The PC chassis containing this device shall be placed in a secure loaction
with access restricted to qualified service personel.

The H.110 Station Board
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3.5 Power Supply Considerations

The H.110 Station Board can operate with a variety of power supply
configurations. Primary battery is applied through the J2 connector. For

2o
1

CRIONT BOARD REAR I[RJBI CABLES

BUARD
Figure 4: Installing Cables on RJ21A and RJ21B

internal ring generation and message waiting indication, an additional DC
voltage between -72 and -140 C may be necessary. This is supplied
through the J2A connector.

"i&
e

To prevent overheating, it is recommended that -24 V be used for primary
battery. The board does support the use of -48 V primary battery, but the
particular application should be evaluated to determine if adequate cooling
Is available to support -48 V operation. The amount of heat dissipated by
the board depends on the primary battery supply (-24 V dissipates |less heat
than -48 V), the line length (short lines will result in more dissipation on the
board than long lines), and whether or not a port is offhook (very little heat
Is dissipated by onhook ports).

The H.110 Station Board
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When an auxiliary battery isused it must be more negative than the primary
battery. Primary battery may be either -24 or -48 V. The secondary
battery may nominally be -24, -48, -72, -96, -120 or -140 V. The value
chosen will depend on the requirementsfor ringing and the message waiting
signa. The allowableranges for these voltages are given in the table bel ow:

The user must program the voltage level into the board so that the profile
coefficients may be set appropriately. Thisis done with acommand of the
form SVab where a is the auxiliary voltage level as used by the fixed
profiles and b is the level used by the user programable profiles. The
values for a and b are given in the table above. If aor bisset to 0, the
board will automatically measure the voltage and adjust the coefficients
based on the measured levels. The automatic parameters may only be used
if the auxiliary voltage is nominally -24, -48, -96, or -140 V. Parameter b
may also be set to “7". |If this is done, the coefficients in the user
programmable profile will be used.

Nominal Voltage Range Parameter
-24V 22-26 V 1
-48V 43-56 V 2
=72V 65-79 V 3
-96 V 90-102 V 4

-120V 108-132V 5
-140V 132-145V 6

The message waiting indicator voltage may also be programmed for the
needs of specific equipment. The default value is -120 V, however, this
may be set on a port by port basisto the following values, -80, -90, -100,
-110, or -120 V. Thisisdone with acommand of the form WVvvv ... vwv
where each v isthe value for aport in order from 0 to 23. The values may
be O for the default or 1-5 for the voltages between 1 and 5.
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It is acceptable to select avoltage level that is actually a greater magnitude
than the auxiliary power supply voltage. Doing so will cause the output
signal to clip at approximately the voltage of the auxiliary power supply.
For ringing, thiswill resultin asomewhat trapezoida waveform which may
work better than sinusoidal ringing in some applications. For example,
some tel ephones may not ring if the auxiliary power supply is-48V and the
board is set to automatically determine the output level. However, selecting
the -72 V or -96 V voltage level may enable those telephones to ring
reliably.

For message waiting, if the selected voltage will be approximately the same
as the power supply. In order for message waiting to work, th auxiliary
power supply voltage will generally need to beinthe-80V to-145V range.
Message waiting indicators typically do not work at -48 V.

3.6 Hot Swapping a Board

The Infinity Series H.110 Station Board can be “hot swapped,” that is it
can be removed from a functioning system without turning the power off
or interrupting applications. However, to be able to do this, the host
processor must be equipped with suitable hot swap drivers as well as a hot
swap manager which will alert applications when a board has been inserted
or removed from the system so that resources can be properly managed.
It is beyond the scope of this manual to describe the operation of either the
hot swap driver or hot swap manager.

Each H.110 board is equipped with a switch linked to the lower gector tab
and ablue LED. Thiscombination is used to coordinate the actions of an
operator with the system software. When inserting a board, the board is
pushed in part of the way until the blue LED isilluminated. Theinsertion
may then be completed. When the connection process is complete, the
LED will go out. To remove aboard, the lower gector handle is depressed
until it is in the unlatched position. When the blue LED comes on, the
board may be removed from the system.

The rear board MUST ALWAY S be inserted BEFORE the front board,
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and removed AFTER the front board.
To install the front board in a system under power:

1. Insert the board with the gector tabs spread apart until partialy
engaged.

2. Wait until the blue LED isilluminated.

3. Finish inserting the board by pushing the gector tabs towards each
other. The LED should then go out.

To remove the front board from a system under power:

1. Depress the lower gector tab until it isin the unlatched position.

2. Wait until the blue LED isilluminated.

3. Finish removing the board by spreading the gjector tabs apart until
the board is gected.

To insert the rear panel board into a system under power:

1. The rear board should be disconnected from the PSTN. Make sure
there is no board in the corresponding front panel slot.

2. Insert the rear board.
3. Connect the telephone cables to RJ121A & RJ21B. The telephone
cable terminates in an RJ21 male connector. Secure with mounting

SCrews.

4. Insert the front board as described above.
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To remove arear panel board from a system under power:
1. Remove the front board as described above.
2. Disconnect the PSTN cables from RJ21A and RJ21B.

3. Remove the rear board from the system.

The H.110 Station Board
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Figure 6: Front Panel with Aux €
and Hot Swap LED and top and
bottom gjector handles

ALIX

HOT
SWAP

Y
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4.0 Initialization

This section describes the procedures necessary to initialize the system and
enable the PC to communicate with the Infinity Series H.110 Station
Board. XDS driverswill implement some of these procedures.

4.1 PCI Initialization

The system BIOS is responsible for recognizing PCI boards and mapping
them into the 1/0 and memory spaces asrequired. It isaso responsible for
assigning interrupts to the board. Thisis done through a set of on board
registers which contain information specifying the memory, 1/0O, and
interrupt needs of the board. A set of BIOS functions exist for accessing
thisinformation. A detailed description of these functions can be found in
the PCI BIOS Specification published by the PCI SIG, the PCI Special
Interest Group.

Normally, the drivers supplied by Amtelco will take care of the process of
finding Infinity Series boards and establishing communications. The
information in the rest of this subsection is for background only.

The configuration registers of every PCI board contain a vendor ID and
deviceID code. These codes are unique to each board vendor. All Infinity
Series H.110 boards have the same vendor and device IDs. The vendor 1D
is 14E3h and the device ID is0101h. A BIOS function exists that will find
each instance of aparticular vendor and device ID, and which returns with
a bus and device number. The bus and device number is then used in
functions to read the configuration registers.

The configuration registers contain information on the base address of the

memory and |/O assigned to the board by the BIOS. A PCI board may
have up to six different base addresses. On Infinity Series H.110 boards,
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the first two base addresses are used by the PCI bus interface logic. The
third base address which is contained in registers 18-1Bh contains the
memory location of the dual-ported memory that is used to pass messages.
The interrupt information is contained in register 3Ch. The information in
these configuration registers can be used by a driver to address the board.

4.2 Initialization Commands

The H.110 Station Board isinitialized by sending a sequence of command
messages to the board. The process of sending messages is described in
detail in Section 5.0, but normally it is accomplished either with alow-level
driver XMT command or the API function xds msg_send. Response
messages are read using the low-level driver RCV command or the API
function xds_message receive.

To enable communications with the H.110 Station Board, an | N command
message should be sent to the board. The board will respond with an |A

message.
The board may be reset using the command message RA. The board will
respond with an RA message.

Y our application can now configure the H.110 Station Board using these
commands

Command Purpose
SCmsabb(c) Sets the clock mode for the board. The parameter m

is the clock-mode. The parameter sis the clock sub-
mode. The parameters a, bb, and ¢ are used to
specify additional clock control information such as
compatibility modes, clock rates, local network, and
CT_NETREF settings. The default mode on power-
up or restart ismode 0. See section 6.0 of this manual
for details of clock mode arguments.
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SEXx

STb(xX...XX)

SXsstt

0 4-3e

Sets the encoding mode for the board. The parameter
X can be either M for Mu-Law as used in North
Americaand Japan, or A for A-Law as used in Europe
and Asia. The default valueisfor Mu-Law.

Set the port type for each port in a bank of sixteen.
The bank b can be either “L” for ports 0-15 or “H” fo
ports 16-31. Port types can be “F” for battery feed,
“P’ for phone, or “N” or “U” for undefined for
unused ports. An “*” may be used to indicate no
change. The F type is used when interfacing to
equipment such as head sets that do not require ringing
or use the hook status for signalling. The P type is
used when interfacing to station sets or other phone
equipment that require ringing or use hook status for
signalling. The port type parameter must be included
for each of the sixteen portsin the bank.

This command is used to set the base timeslot on the
CT bus when reserving timeslots to transmit on. The
parameters ss and tt are hexadecimal numbers setting
the lowest timeslot of the block of timeslots reserved
for the board. This command should only be used
when operating with Dialogic software.

4.3 Configuration Memory

Much of the configuration information used to initialize the board is fixed
in nature, such as the port types, profiles and hook status timing. To
simplify initialization of the board, the configuration can be stored in an
onboard EEPROM. Thisinformation can be recalled upon arestart of the
board eliminating the need to send this information to the board each time
an application runs. To control the EEPROM, three commands are
provided. These are:
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SMS This command saves the current configuration information..

SML This command will cause the configuration saved in the
EEPROM to be loaded into the processor memory. It is not
necessary to use this command on arestart as the information
saved in the EEPROM will automatically be loaded into the
processor memory.

SMC This command will clear the EEPROM. If this command is
used, the board will not read the EEPROM on a power up or
restart and all required configuration information will have to
be sent from the application.

If the board configuration is saved in the EEPROM, it will still be necessary

to send the IN and SC messages to enable messages and set the clock
mode.
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5.0 Communicating with the PC

This section describes how the PC communicates with the Infinity Series
H.110 Station Board. It includes the definitions for the H.110 Station
Board commands and responses along with a description of the mailboxes
used for messaging.

The board is controlled by the host PC through a system of four mailboxes.
The messages consist of short NUL-terminated ASCII strings, which are
easy for the host software to compose and parse. The board is capable of
buffering up to eight messages in either direction and can drive an interrupt
line when it has a message for the host. Messages may not exceed 32
characters.

There are two main mailboxes, one for messages to the board and one for
messages from the board, and two flags associated with them. A 0Ohina
flag byte indicates the mailbox is free, a non-zero value indicates that the
mailbox isoccupied. The mailboxes and their flags are contained in an 8K
block of dual-ported memory at the following offsets:

receive mailbox  1F80h
transmit mailbox  1FCOh
transmit flag 1FFCh
receive flag 1FFEh

The board's base address is determined by reading PCl Configuration
Space offset 18h. The 32-bit value at this location is the base address for
the dual-ported memory on the board.

To send amessage, the message is placed in the mailbox and the flag is set

to 01h. To read a message, the message is removed from the mailbox and
theflag is cleared to 00h. Thiswill clear the interrupt hardware.
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5.1 Commands and Responses Protocol

This section describes the necessary step-by-step procedures for the PC to
send a command to the board and to remove a response from the board.

5.1.1 Sending Commandsto the Board

The basic steps to sending a command to the H.110 Station Board are:

1. Build a command. Broadly speaking, a command is a string of
ASCII characters with a NUL (00h) termination character.

2. Check the transmit flag. If the flag is O, continue with the next step
to put the command in memory. If the flag is not O, wait until the
flagisO.

3. Insert the command in transmit mailbox memory beginning at the
address of the transmit mailbox.

4. Write O1h to the transmit flag. This notifies the board that a
message is waliting.

5.1.2 Reading M essages From the Board

1. Check thereceiveflag. If theflagisO, thereisno message. If itis
non-zero, amessage iswaiting. Continue with the next step to read

the message.

2. Remove the message from memory, starting at the address of the
receive mailbox. Messages are NUL terminated ASCII strings.

3. Write Oh to the receive flag.
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5.1.3 Reading Board Information

A range of board information is included in memory so that it can be
checked without sending a message:

Type of Information Offset Address
Board ID 1F00-1F03
Firmware Version 1F04-1F07
Shelf and Slot ID IFO8-'F09
Number of transmit timeslots 1F10-1F11
Base timeslot 1F12-1F13
Clock mode settings 1F18-1F1B
Board configuration 1F1C-1F1E
Clock status bits 1F1F

Note: The number of reserved transmit timeslots, and base timeslots are
used only in the Dialogic compatibility mode when reserving transmit
timedlots.

The board stores its identity upon power up or a hardware restart. The
phrase Restart HS (c) Amtelco 2002 appears in the receive mailbox. The
receive flag is not set and no interrupt is generated.

5.2 Interrupts

The H.110 Station Board can generate an interrupt to the PC indicating that
a message is available. The interrupt for PCI boards is assigned by the
BIOS or Operating System at boot time. The assignment is dependent on
which PCI dot the board isin. Theinterrupt lineis usually shared by more
than one device. If multiple Infinity Series boards are installed they may
or may not all share the same interrupt line.

In order for an Infinity Series board to send interrupts to the PC, the PCI

Interface circuit on the board must be programmed to enable interrupts.
This is accomplished by setting bits 0 and 3 in the board's Interrupt
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Control/Status Register. Thisisabyte-wide register located at an offset of
69h from PCI Base Address 0. PCl Base Address O is contained in PCI
Configuration Space register 10h. The Base addressis a 32-hit value and
Is mapped into memory.

When an Infinity Series board sends a message, it generates a local
interrupt to the PCI Interface circuit on the board. If the PCI Interface
circuit has been programmed to generate interrupts to the PC, the local
interrupt is passed through to the PC. When the PC receives an interrupt,
its Interrupt Service Routine (ISR) should check the Infinity board's receive
flag to see if a message is pending (i.e. the receive flag is non-zero). It

should then process the message for the board and write a 0 to the board's
receive flag.

5.2.1 Interrupt Initialization
1. Read and then clear the board's receive flag.

2. Read the PCI Base Address 0 from PCI Configuration Space offset
10h (this must be a 32-bit access).

3. Set bits 0 and 3 of PCI Base Address 0 + 69h. Do not modify any

other bits in this register. This register is a byte-wide memory
mapped register.

5.2.2 Step-by-Step Interrupt Processing Summary

1 Check to seeif the receive flag is non-zero.
2. Remove the message from the receive mailbox.
3. Write Oh to the receive flag.

4, Re-enable the interrupt controller on the PC.
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5.3 Commands and Responses

This section gives a genera overview of the H.110 Station Board
commands and responses. The commands are grouped by function and
then listed in alphabetical order by two-letter command. Refer to sections
6.0 through 8.0 for examples and explanations of how to use these
commands.

5.3.1 Characteristicsof Command Strings
< All commands consist of null (00h) terminated ASCI| strings.

< There are no spaces or other delimiters between parametersin the
commands.

< All letters in command strings must be UPPERCASE unless
otherwise noted.

< Lowercase monospaced letters (such as xx ) in the following
command references represent parameters within commands. Each
|etter represents one ASCI| digit.

< Numeric parameters are always hexadecimal numbers.

5.3.2 Command Parameters

The table below documents the common parameters for many of the
commands listed in the next sections.
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Common Command Parameters

Parameter | Definition Values
XX port number 00-1Fh
sstt H.110 bus stream & timeslot number, | ss= 00-1Fh
SS = stream, tt = timeslot on stream t = 00-7Fh
aabb H.110 bus stream & timeslot number, | aa= 00-1Fh
aa = stream, bb = timeslot on stream bb = 00-7Fh
bsstt MV IP-95 terminus, b = bus b=H,L
SS = stream, tt = timeslot ss=00-1F
tt = 00-7F

5.3.3 Commands from the PC tothe H.110 Station Board

Note that section 7.0 of this manual provide supplemental information for
the commands and messages documented here.

Port Commands
CAXxxsstt

CBxx
CCxxssttaabb

CDxx
CExxdd

CExxF
CHxx
Clxx
CLxx

CLxxo

Set Port xx to listen to stream sstimeslot tt

Set Port to hold if not busy, else return SBxx
Connect Port xx to stream sstimeslot tt and from
stream aa timeslot bb

Disconnect Port (00-1F) or tone (40-4B) xx

Enable energy detection for Port xx, look for energy
of duration dd

Disable energy detection for Port xx

Put Port xx on hold

Disable output to CT bus

Set Port xx to detect DTMF & Pulse digits, play dial
tone

Set Port xx to detect DTMF & Pulse digits, option 0
F - turn detection off

M - monitor mode, maintain existing connections

Q - regular mode, suppress dial tone

The H.110 Station Board



Communicating with the PC 57

CM xx Enable audio for port xx, no switching or control
CPxxy Give Port xx call progresstoney wherey values are
0 - dial tone 6 - European dial tone
1 - reorder 7 - congestion tone
2 - busy 8 - European busy tone

3 - audible ringback 9 - European ringback
4 - Digital Milliwatt A - U.K. ringback

5 - gllence B - Japanese ringback
CRxxc Ring port xx with cadence c, ¢ = 1-8
CSxxsstt Play call progress tone to stream sstimeslot tt, xx
values 40-4Bh correspond to progress tones 0-5
CTxx(ds) Send dial string dsto Port xx, valid tones in string

are: 0-9, *, #, A-D, U - upper tone (941 Hz.), L -

lower tone, (697 Hz.), X - short pause, P - long

pause, N - North American dial tone, E - European

dial tone, a1, specia & programmable tones
CVxxftffllfffflinnffrr Generate custom tone on port xx

ffff = freg. 1st & 2nd tone, || = level 1st & 2nd tone

nn = on duration, ff = off duration, rr = repetitions

CWxxt(E) Generate call waiting tonet on port xx, opt. E to
enable DTMF detection
CXxxsstt Set Port xx to transmit on stream sstimesl ot tt

Caller Ild Commands
DAxxaabb...cc ~ Add octets aa, bb, etc. to custom caller ID message
DCxxaabb..cc Create custom caller id message, octets aa, bb, etc.

DDxxdate/# Set caller ID date/time, calling party #

DFa Set caller ID format, N - North America, E - Europe
DNxx(name) Set caller ID namefield (must be after date & time)
DV xxF Turn VMWI off for port xx

DVxxN Turn VMWI on for port xx

Interrupt Control Commands

IN Enable transmit interrupts and messages

IF Disable transmit interrupts and messages
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MVIP Compatibility Commands

MDhhD Disable DTMF detector hh (MV1P) (00-1F)

MDhhE Enable DTMF detector hh (MVIP) (00-1F)

M Ehhdd Enable Energy detector hh (MVIP) (00-1F) duration
dd

MEhhF Disable Energy detector hh (MVIP) (00-1F)

M Ghh(ds) Generate the dial string (ds) with generator hh
(MVIP) (00-1F)

M ObssttD Set_output disable mode, bsstt - output terminus

MODbssttEbsstt  Set_output enable mode, bsstt - output terminus,
bsstt - input terminus

M ObssttPpp Set_output pattern mode, bsstt - output terminus,
pp - pattern value

M PxxD Disable Dial Pulse detection for port xx

M PxxE Enable Dia Pulse detection for port xx

MTD Disable output to the CT Bus (tristate)

MTE Enable output to the CT Bus (tristate)

Polarity Commands

PM xxf Send a metering pulse on port xx, pulse format f
PNxx Normal polarity on port xx

PRxx Reverse polarity on port xx

Query Commands

QExx Query energy levels on port xx

QHOrrrr Query CT812 chip O, rrrr = register address

QL Query geographic information (shelf & timeslot)
QMa Query level metering for sourcea, A - 103, B - 104
QObsstt Query Output for terminus bsstt

QPdx(msg) Send message to DSP d, send only bits 0-3 of x
Reset Commands

RA Reset al (resets ports, DSP functions, H.110 bus)
RD Reset DSP (resets DSP chip only)

RPxx Reset port xx
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Setup Commands

SCmsabb(c)

Set clock mode m submode s, arguments a, bb, & ¢

SDttfffflIfffflinnff Set custom dialed digit tone tt

SEa
SGxxpttprr
SHxxaabb

ffff = freq. 1st & 2nd tone, Il = level 1st & 2nd tone
nn = on duration, ff = off duration

Set Encoding mode a, M = Mu-Law, A= A-Law
Set gain for port xx, ptt - xmit gain, prr - rcv gain
Set hookflash detect times for port xx

aa = minimum time, bb = maximum time

SIttfffflfffflinnffnnff  Set custom information (call progress) toneii

SLm

SMC

SML

SMS

SPb(pp..p)
SPGpdggaabbcc
SPQprr

SPTab
SPVprr(vv...v)

STb(xX...XX)

SvVab

ffff = freg. 1st & 2nd tone, |l = level 1st & 2nd tone
nn = 1st & 2nd on duration, ff = 1st & 2nd off
duration
Set AUX LED modetom
Clear the EEPROM configuration contents
L oad the EEPROM contents onto the board
Save the configuration in EEPROM
Set port parameter profiles for bank b (L or H) top
Set coefficients for gain dgg of profile p to aabbcc
Query coefficients of profile pp, register rr
Use profile aas atemplate for profile b
Set parameter profile values for profile p, register rr,
values (w...w)
Set port types for each port in bank b (L or H)
where x values are:
F - Battery Feed
N - No type defined
P - Phone or Station Set
U - Undefined/unused
* - No change to port type
Set Vbath voltage levelsfor a- fixed profiles, b -
user profiles, values are:

0 - automatic detection

1-28V

2-48V

3-72V

4-96V
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5-120V

6-144V

7 - user value (programmable profiles only)
SXstt Set SChus base timeslot to stream s, timeslot tt
Version Requests
VA Checksum of alternate segment request
VC Version request
VD DSP version request
M essage Waiting Commands
W Fxx Message Waiting Indicator off for port xx
WNXX Message Waiting Indicator on for port xx

WVbvwv...vwv Set Message Waiting voltages for each port in bank
b (L or H) wherev values are:
0 - default value for profile

1-80V.
2-90V.
3-100V.
4-110V.
5-120V.
Download Commands
@XXXX Download 1K block to address xxxx
@Es Erase segment s
GA Jump to Alternate Program
GM Jump to Main Program
@Ws Write from RAM at 8000h to segment s
Diagnostics
XPxxssttpp Output pattern pp to H.110 bus using timeslot xx
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5.3.4 Responses from the H.110 Station Board

Acknowledgments

A Acknowledge interrupts enabled

RA Reset all acknowledged

RPdd Reset port dd acknowledged

SMx EEPROM operation x = 0 - failure, 1 success
Error Messages

ECxx Clock error bit xx

Query Responses

QHOrrrrdddddd Reply to CT812 query, dddddd is register data

QL aabb Reply to geograpic location query, shelf aa, slot bb

QObssttm(bsstt) Query output reply, bsstt - output terminus, m - mode
(bsstt) input terminus

QPd(text) DSP diagnostic responses from DSP d

SPQprr(vv...vv) Responseto profile parameter query

Port State Change M essages

SBXxx Port xx is busy (response to CBxx message)

SCxx Connect on port xx acknowledged

SDxxd Pulse digit d detected on port xx

SExX Tone string on port xx completed

SEXhh Tone string from generator hh ended

SFxx Port xx off-hook

SHxx Hold on port xx acknowledged

SlIxx Disconnect on port xx acknowledged

SL xx Listen on port xx acknowledged

SM xx Audio enable on port xx acknowledged

SNxx Port xx on-hook

SPxxr Energy detection on port xx, r = 1 energy detected, r
= 0 energy ended

SPXhhr Energy detector hh resultsr

SQxX Hook flash detected on port xx

STxxd DTMF digit d detected on port xx

STXhhd DTMF digit d detected by detector hh (MVIP)
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SXXX Transmit on port xx acknowledged

Diagnostic Responses

V AXXXX Checksum of the alternate segmen

VCxxxxyyyyHS Version response,
xXxxX = checksum of main segment, yyyy = version
number, HS = board type

V DXXXX DSP version xxxx

U(msg) An undefined or unparseable message response
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6.0 The H.110 Bus & Clock Modes

The Infinity Series H.110 Station Board provides a means of connecting
analog Station interfaces to the digital H.110 computer telephony bus.
Through this bus, the Station ports can be connected to other H.110
compatible boards. To accomplish this, the board has complete access to
al streams and timeslots on the bus. |t is capable of operating in a variety
of clock modes compatible with H.110 operation.

6.1 The H.110 Bus

The H.110 bus consists of 32 Pulse Code Modulation (PCM) streams
operating a an 8.192 MHz. clock rate. Each stream contains 128
timedots, for atotal of 4096 timedots. In addition to the PCM datasignals,
there are a number of bit, frame, and network reference signals that are
used to synchronize the operation of multiple boards.

For the purposes of commands, a particular H.110 timeslot is referred to
by a four digit hexadecimal number. The first two digits are the stream
number, while the last two digits are the timeslot within the stream.
Streams range from 00h to 1Fh, and timeslots from 00-7Fh.

The physical H.110 bus is a backplane connection using the J4/P4
connector. TheH.110 specification defines allowableimpedance and signal
lengths on each board so that additional bus termination is not needed to
insure the proper operation of the bus. The maximum length of the bus
(24.8 in.) and the maximum number of slots (21) are also specified.

Different length pins are also used on the various connectors. Thisis done
so that the various signals are staged in the correct order.

The H.110 Station Board



*B6-2e The H.110 Bus & Clock Modes

6.2 Clock Modes

The H.110 bus specification defines a variety of clock signals. Two clock
signals CT bus A and CT bus B are provided for redundancy. In addition,
two signalscalled CT_NETREF_1 and CT_NETREF _2 are defined which
may be referenced to an external clock source such asa T1 or E1 span.
These signals exists to aid in recovery if the primary clock source should
fail.

The clock mode must be set before any connections can be made with
other boards. The clock mode is set using the Set Clock command
“SCmsabbc”, where misthe clock mode, sis the sub-mode, and a, bb, and
c are additional arguments used to select clock sources and specify
compatibility modes. This command takes the same form on all Infinity
Series H.100 boards. Because of this, some of the possible options are not
relevant to the H.110 boards, but the format is retained to make it easier to
create applications that are portable between the two bus structures.

The default clock mode on a power up is to provide alocal clock, but to
neither source clock signals to the bus or derive the clock from the bus.
The possible clock modes are:

no clocks to or from the bus

clocks slaved to the CT bus

the board is clock master CT bus clock A

the board is clock master CT bus clock B

the board is secondary master for CT bus clock A
the board is secondary master for CT bus clock B

abr~r,wdNDEFLO

Connections are possible only when al boards within a system are
synchronized to the same clock. Only one board in a system can provide
the H.110 bus clock. The other boards in the system must slave their
internal clocks to the master. If the H.110 Station Board is to use the
H.110 bus clock, this clock must be provided by another board before
switching can be accomplished.
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6.2.1 Slave Mode

In the Slave Mode, the H.110 Station Board derives its clocks from one of
the clock signals on the CT bus. The clock signal is selected with the
submode argument in the SC command. The possible clock signals are:

0- CT busclock A
1- CT busclock B
6 - CT busclock A, auto-fallback mode
7 - CT busclock B, auto-fallback mode

Argument ais used to set the CT_NETREF mode, while argument bb is
used to select the source of CT_NETREF. The choicesfor argument a are:

0- No CT_NETREF output
1- CT_NETREF _1 output is enabled
2 - CT_NETREF_2 output is enabled

It should be noted that CT_NETREF 2 is defined only for the H.110 bus
and not the H.100 bus. As the H.110 Station Board does not connect to
any externa digital networks, only the no CT_NETREF output selection is
valid. The CT_NETREF source is specified by argument bb, and should
aways be set to 00.

6.2.2 Primary Master Mode

In modes 2 or 3, the board supplies the CT master clocks A or B
respectively. Other boards on the H.110 bus will synchronize to one of
these clocks. The source of the clock is selected by the submode argument
s. The choices are:

0 - freerun, the board’ s internal clock
1-CT_NETREF 1
2 - CT_NETREF _2 (not present on the H.100 bus)

For submode 1 and 2, argument bb will select the frequency of the
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CT_NETREF signal. The choicesare:

00 - 8 kHz. (frame rate)

01 - 1.536 MHz. (T1rate)

02 - 1.544 MHz. (T1 extended superframe rate)
03 - 2.048 MHz. (E1 rate)

For all modes, argument a should be set to 0. On H.100 boards, this
argument is used to select the legacy bus compatible clocks that the board
will supply. AstheH.110 busis not compatible with the SC or MVIP bus,
the only valid option is 0, no compatibility clocks provided.

6.2.3 Secondary Master M odes

When a board is operating as a secondary master, it uses the other clock
signal as asource, i.e. if aboard isthe secondary master for CT clock B,
it uses CT clock A as a source and provides CT clock B. If the primary
clock fails, the secondary master then becomes the clock master.
Typically, one board will be set as the master for clock A and another
board as the secondary master for clock B, or vice versa. If the clock
source specified by the submode is either of the CT_NETREF signals or
alocal network, the board will automatically fall-back on that source if the
primary clock should fail. If setto free-run, it will fall back to a PLL that
was locked to the primary master clock.

In al secondary master modes, if the primary master fails, the board will
automatically become the new primary master. If the original primary
master is restored, the clock mode for the original secondary master must
be reset.

When operating in secondary master mode, submodes 0-3 are valid, and

the arguments a and bb are the same as when operating as a primary
master.
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6.2.4 Clock Fallback

The H.110 Specification details a scheme for automatically recovering from
aclock failure. One of the CT bus clocks, either A or B is designated the
master clock. The other clock is the secondary master and is generated by
adifferent board than the primary clock. While the primary clock isvalid,
the secondary clock is locked to it. If the primary clock should fail, the
secondary clock takes over using a local oscillator, CT_NETREF 1,
CT_NETREF _2, or alocal network as the source. Boards that are slaves
should automatically fall back to the secondary clock. After afailure of the
master clock, system software should designate new primary and secondary
clocks. The new primary may be the previous secondary clock master.
For Infinity Series H.110 boards, this will involve sending a set clock
command with the new primary clock information.

When an Infinity Series board is set for automatic fallback, the board will
automatically switch to the secondary clock if the primary clock fails.
When this occurs, the board will send an “EC” message indicating the
failure. When the application designates a new primary master, it should
send a new clock mode command to the board even though auto-fallback
may have occurred.

6.2.5Clock Errors

If the board detects a problem with the clocks, it will generate aclock error,
which notifies the application that it should take appropriate action. Clock
errors are reported in the Clock Error Bit message, ECxx wherethe xx is
a hexadecimal value in which each bit identifies the specific error. A value
of 1 indicates an error condition. The bits are asfollows:

bit Error Description
CT busclock A
CT busclock B
SChus clocks
MVIP bus clocks
Master PLL error
Frame Boundary

abr~,wdNDEFLO
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As the SC and MVIP bus signals are not present, bits 2 and 3 can be
ignored.

6.3 Configuration Information

Information on the clock mode setting, stream rates, and other
configuration settings is available in the dual-ported memory in an eight
byte block beginning at an offset of 1F18h. The first four bytes are the
clock mode, the submode, and the a and bb arguments from the set clock
command SC. The next byte contains the stream rate information from the
SB command for H.100 boards, with bits O-1 containing the value for
streams 0-3, bits 2-3 for streams 4-7, and so on. On H.100 boards the
sixth byteis used indicate the state of the H.100 and MV P termination and
can beignored for H.110 boards. If bit 7 of the seventh byteis 1, bits 0-3
indicate the BRI interface that is providing the reference for clocks on the
board. If bit 7is0, the clocks are not being derived from an interface. The
eighth byte contains the clock error status bits. These are in the same order
asinthe EC clock error message (Sec. 6.2.5).

6.4 Hot Swap

Hot swapping is the capability of being able to insert or remove a board
from alive system without having to power down or interrupt the operation
of the system. The H.110 specification provides for hot swap capabilities,
and these are implemented on the H.110 Station Board.

Each board has a switch that is linked to the gjector tab. This switch is
used to assert asignal called ENUM# when a board is inserted or about to
be removed. Each board also has ablue LED which is used to indicate the
status of the board. Upon insertion, this LED is illuminated until the
hardware connection process is complete. The LED is then turned off.
When removing the board, the gjector tab is partially depressed to signal
that the board is to be removed. The blue LED will then be illumimated
indicating that it the board may be fully removed.
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The ENUM# signal is used to notify a Hot Swap Driver of the impending
insertion or removal of the board. It is the responsibility of the driver to
take what ever steps are necessary to connect or disconnect the hardware.

The H.110 Station Board



¢ 68

The H.110 Bus & Clock Modes

this page intentionally left blank

The H.110 Station Board



Using the Station Board o 7-1e

7.0 Using the Station Board

This section describes the process used for controlling the ports on the
Infinity Series H.110 Station Board. The steps necessary for configuring
a board will be described. Basic functions such as making a connection,
generating ringing, playing call progress and DTMF tones, and detecting
DTMF tones, dial pulses, and energy will be described. Additional features
such as operating message waiting indicators and generating Caller Identity
information will also be explained. Examples of making incoming and
outgoing calls combining severa functions are included.

7.1 Overview of the Command Structure

The command set described in this section are called the “C” Commands.
Each of these commands instructs the board to take al the actions
necessary to perform a function such as making a connection, playing a
tone, or detecting DTMF digits. Thus, the command to detect DTMF
digits will play dial tone to the port, connect it to a DTMF detector, and
activate that detector.

Many of the commands use a common form for the various arguments.
The port number isusually the first argument, and will be between 00 and
17.

The arguments used to define the source or destination consist of a four
digit hexadecimal number. The first two digits are used to indicate the
stream. There are 32 streams defined on the H.110 bus and these range
from 00 to 1F. Thelast two digits are used to indicate the timeslot. H.110
streams have 128 timedots ranging from 00-7Fh. As an example, the
argument 0712 would refer to stream 7, timeslot 12h, or 18 decimal.
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7.2 MVIP-95 Compatibility Commands

Severa commands exist for compatibility with the MVIP-95 driver
specification. This specification uses the concept of a“terminus’ to define
an input or output timeslot. The terminus argument consists of three parts,
a bus, a stream within the bus, and a timeslot on that stream. In MVIP
compatibility messages, aterminusis represented by afive character string.
The first character indicates the bus. Valid bus selections are “H” for the
H.110 CT bus, and “L” for the local bus. The local bus provides
connections to the station ports and DSP resources as shown in the
following table:

L ocal Stream I nput Output
0 ports 00-1F ports 00-1F
1 reserved reserved
2 none call progress tones 0-B
3 DTMF & Energy DTMF generators 00-1F
detectors 00-1F

In the MVIP compatibility mode, connections are controlled using the Set
Output command MO. This command takes the form M Obssttm, where
“bsstt” is the output terminus being controlled, and m is the mode. Valid
modes are “D” for disable, “E” for enable, and “P’ for pattern output. In
the enabled mode, the input terminus follows the mode character, and in
the pattern mode, a two digit hexadecimal number representing the value
of the byte to be output follows the mode. As an example, the message
“MOHO0123EL 0000 would enable a connection from port 00 to the H.110
timeslot 23h, stream 1. Connections can be made between the H.110 bus
and thelocal bus, or between timeslots on the local bus. To enable audio,
it is also necessary to issue a CM xx command.

In the MVIP compatibility mode, additional commands are needed to
control the DSP resources. The DTMF detectors are controlled with a
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command of the form M Dhhm where hh is the detector number or handle
and m is the mode, either “D” to disable or “E” to enable the detector.
When a detector is enabled, detected digits are reported in a message of the
form STXhhd where hh is the detector number and d is the digit. The
Energy detectors are controlled with a command of the form M Ehhdd
where hh is the detector number and dd is the minimum duration of the
signal to be detected in .1 second increments. To disable an energy
detector, the command takes the form MEhhF. To generate DTMF digits
the command takes the form M Ghh(string) where hh is the generator and
“string” is the string of DTMF digits. This string may include pauses.
Completion of the string is indicated by a message of the form SEXhh
where hh is the generator number. To access the DSP resources, a“MO”
Set Output command must be issued to connect the resource to the desired
port or H.110 timeslot as well as issuing the resource control command. It
Is the responsibility of the application to manage the DSP resource in the
MV P compatibility mode.

Asan example of detecting digits in the MVIP compatibility mode:

commands responses  description
MOL O000EL 0200 connect port 00 to dial tone
MOL0301EL 0000 connect DTMF detector 1 to port
00
MDO1E enable DTMF detector 1
STX011 digit 1 detected
MOL0000D disable dial-tone

STX012 digit 2 detected

STX013 digit 3 detected
MOL0301D disable input to detector 1
MDO01D disable DTMF detector 1

A query command QObsstt is also available to query the state of the
output terminus “bsstt”. This command corresponds to the Query Output
command in the MVIP-95 specification. The response takes the form
QObssttm(bsstt) where “bsstt” is the output terminus, “m” is the mode,
and if the mode is enable, the second “bsstt” is the input terminus.
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7.3 Configuring the Board

Several steps are necessary when configuring the board. The most
important item is to select the clock mode. Only one board in the system
can generate the Master Clock. If available, an E1, T1, or Primary Rate
ISDN board should serve as the master. If no such board exists in the
system, and one or more Basic Rate ISDN ports configured as aterminal
equipment interface is connected to the public switched telephone network,
then one of these ports should be the source of the master clock. (See Sec.
6.2 for clock mode details). The clocks must be configured before any
switching can take place.

Several other steps may be necessary to configure individual ports. A port
can be configured as unused or undefined, a network termination, or as
terminal equipment. The“ ST” command is used to configure the ports. It
consists of a character to specify the bank of sixteen ports followed by
sixteen characters, one for each port, representing the port type. The bank
is specified by either an “L” for the low bank (ports 0-15) or and “H” for
the high bank (ports 16-31). An*“F’ definesaport as a*“battery feed” port,
a“P’ as “phone’ port, and an “N” or “U” as undefined or unused. A
battery feed port is used to interface to equipment that does not require
ringing or use hook status to signal such asaheadset. A phone port is used
to interface to a phone, station set, or other piece of equipment that either
requiresringing or uses hook statusto signal. Asan example, if thefirst six
ports are to operate as battery feed ports, the next six are to interface to
station sets, and the rest as unused ports, then the “ST” messages to be
sent would be:

STLFFFFFFPPPPPPUUUU
STHUUUUUUUUUuUuUuuuuu

Telephone sets and equipment have different characteristics in different
parts of the world. Each port can be set to the required characteristics by
selecting the appropriate parameter profile. Ten different profiles numbered
0-9 are provided. Six of these are fixed, while four can be customized for
specific needs. The profiles are selected using the “ SP” command. This
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command consists of “SP” followed by the bank and the profile number of
each of the 16 portsin the bank. The profiles are:

0 - default does not use CRAM coefficients

1 - North American, 20 Hz. ringing

2 - North American, 30 Hz. ringing

3 - European (ETSI), 25 Hz. ringing

4 - European (ETSI), 25 Hz. ringing, 12 kHz metering pulses
5 - European (ETSI), 25 Hz. ringing, 16 kHz metering pulses
6 - User profile 1

7 - User profile 2

8 - User profile 3

9 - User profile4

Setting the parameters for the user profiles requires a detailed knowledge
of the DuSLIC interface chip and is beyond the scope of this document.

There may be situations because of loop length where it is desirable to add
gain or attenuation to a port. This can be done with a command of the
form SGxxpttprr where xx is the port number, p isthe polarity of the gain
and tt and rr arethe gains. The polarity can be either a“+” or a“-". The
gain is specified in 1 dBm steps with arange from -10 to + 10 dBm. For
example, the command “ SG00+03-03" would add +3 dBm gain in the
transmit direction and -3 dBm gain in the receive direction on port 00.

The port type, parameter profile, and gain information can be stored in the
EEROM to be loaded automatically on power up or arestart. See Section
4.3 for detals.

7.4 Using the “C” Commands

The analog ports on the H.110 Station Board can be set to provide full-
duplex connections as well as half-duplex connectionsin either direction.
They can also be used to send DTMF and call progress tones as well as
provide DTMF and energy detection.
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Changes in the port state are reported in state change messages. These
consist of the letter “ S’ followed by aletter indicating the change, the port
number, and an optional information character. An exampleisthe message
SI 00 which indicates that port 00 has returned to theidle state.

7.4.1 Making a Connection

A two-way connection can be made with a port using the Connect
Command “CC”. This command takes the form CCxxssttaabb, where
XX isthe port number, sstt is the destination stream and timeslot and abb is
the source stream and timeslot to be connected to. As an example, the
message CC0001020304 would connect port 00 with timeslot 2, stream 1
being the transmit timeslot and timeslot 4, stream 3 the receive timeslot.
Note that if a transmit timeslot had been reserved for the port using the
“SX” command or if this had been done by atimeslot assignment program
associated with adriver, the transmit timeslot portion of this command will
be ignored and the reserved timeslot will be used. In addition to two-way
connections, one-way connections are also possiblein either direction. The
Audit command “ CA” is used to create a connection from atimesiot to a
port. This command takes the form CAxxsstt, where xx is the port
number, ssisthe stream, and tt the timeslot of the timeslot being audited.
As an example, CA000201 would direct timeslot 1 of stream 2 to port OO.

The Transmit command “ CX” is used to setup a port to transmit towards
the H.110 bus. This command takes the form CXxxsstt where xx is the
port number, ss is the stream and tt is the destination timeslot. As an
example of using aport as an input, if port 01 isto transmit on timeslot 5
of stream 6 the command CX010605 would be sent.

A connection will be broken by a Disconnect command. The Disconnect
command “CDxx” will disable the port output and any H.110 bus
connection. An idle state change message “ SIxx” will signal that the port
has returned to the idle state. .

A Hold or other port command, such as playing a call progress tone, will
also break a connection. The Hold command “ CHxx” will disable audio
to and from the port. If the port was connected to the H.110 bus, asilence
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pattern will be output to the H.110 bus. This pattern can be disabled by a
“CDxx” command. It will also be cleared if a connect or disconnect
command isissued for the port.

7.4.2 Call Progress Tones

The on-board DSP can be used to play any of the standard Call Progress
tonesto aport. The tones supported are dia tone, busy tone, reorder tone,
and audible ringback. Silence and a calibration tone of 1004 Hz. can also
be played. A set of tones compatible with ETR 187 is also provided for
use in Europe aong with severa ringback formats. The Call Progress
command “ CP” isused to play tones. Thismessageis of the form CPxxt,
where xx is the port and t is the code of the tone. For example, the
command CP002 will play busy tone to port 00. Thetone will stop playing
If another command isissued for the port such as a connect.

7.4.3 Sending DTMF Tones

A string of DTMF tones can be sent using the“ CT” command. Any of the
16 DTMF tones can be sent. Pauses may be embedded that are one or ten
digittimes (.2 or 2 sec.) Single tones of 697 and 941 Hz. are also possible.
The tone string length can be up to 27 characters long. The command
consistsof CT followed by the port number and the string of tones. Asan
example, the command CT039P7654321 would send the digit “9”, pause
two seconds, and then send the digits “ 7654321".

On receiving the command, the board will respond with an “SL” state
change message to indicate that the port islistening to a DTMF generator.

When the tone string has finished, the board will send an “ SE” message to
indicate the string is ended and place the port in the hold state.

7.4.4 Detecting DTMF Tones

The on-board DSP can be used to detect DTMF tones on a port. The
Listen for DTMF command takes the form CL xxo, where xx is the port

The H.100 Station Board



*7-8e Using the Station Board

number and o is an option. If no option is given, dia tone will
automatically be played to the port until the first tone is detected. If the
optionis*“Q”, then no dial tone will be played. If the optionis“M”, then
detection will take place without interrupting existing connections. The“F”
option will disable detection that is in progress. As an example, the
message CL 00 will enable DTMF detection on port 00 and play dial tone.

As each tone is detected, the board will send a Tone detected state change
message of the form ST xxd where xx is the port number and d is the tone.
As an example, the message STO005 indicates that the digit 5 has been
detected on port 00. All sixteen DTMF tones can be detected. Detection
will remain active until acommand isissued for the port.

7.4.5 Detecting Dial Pulses

There may be occaisions where it is necessary to interface to older station
setsthat are equipped with rotary dials or which generate dial pulsesinstead
of DTMF digits. On the H.110 Station Board, dial pulse detection is
handled in a manner identical to DTMF detection. The “CL” command
enables pulse detection aswell as DTMF detection. Digits, when detected,
will be reported in the same manner as DTMF digits with an “SD”
message, except that only the digits 0-9 will be reported. There are no
parameters to set to adjust for different timings.

If MVIP compatibility commands are being used, detection is enabled with
a command of the form M PxxE where xx is the port number. Detection
Is disabled with a command of the form M PxxD. Digits are reported in an
“SD” message. Notethat asthe dial pulse detection is based on the hook-
status current sensor attached to a port, dial pulse detection can not be
assigned to another device.

7.4.6 Detecting Energy

Each port is equipped with an energy detection function. The energy
detector can be set to look for audio energy with a minimum duration time.
When a continuous audio signal has been detected for that time, a message
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Issent. Another message is sent when the audio signal stops. This feature
can be used to monitor for dial tone restoration or call progress tones.
Energy detection does not affect existing connections and can be used in
conjunction with DTMF detection.

To enable energy detection on a port the energy command “CE” is used.
This command takes the form CExxdd where xx is the port number and
dd is the duration in steps of 100 msec. The range is from .1 to 22.3
seconds or from 01 to DF. For example, the command CE0714 would
enable energy detection on port 7 with a duration of 14h or 2 seconds.
When a signal is detected the message would take the form SPO71 in this
example wherethe “1” indicates detection. A “0” would indicate that the
signal has stopped.

Energy detection will be disabled when the port changes state due to a
command. It can also be disabled without affecting the port state by
sending a command where the duration is replaced by a single character
“F’. Inthe example above, this would be CEO7F.

7.4.7 Ringing

Ringing can be applied to any on-hook port set to the “phone” type. A
number of ring cadences are available to match those used in various
countries. Ringing isinitiated with a“ CRxxc” command where xx isthe
port number and c is the cadence code. The cadence codes are as follows:

1 - North American standard, 2 sec. on, 4 sec. off

2 - North American PBX (as per RS-464), 1 sec. on, 3 sec. off

3 - Split ringing, .8 sec. on, .4 sec. off, .8 sec. on, 4 sec. off

4 - Distinctiveringing, .4 s. on, .4 s. off, .4 s. on, .4 s. off, .4 s. on, 4 s. off
5- U.K ringing, .4 sec. on, .2 sec. off, .4 sec. on, 2 sec. off

6 - European Rringing, 1 sec. on, 4 sec. off

7 - European Ringing, .6 sec. on, .2 sec. off, .2 sec. on, 4 sec. off

8 - European Ringing, .2 s. on, .2 s. off, .2s. on, .2 s. off .2 s. on, 4 s. off
9 - Japanese Ringing, 1 sec. on, 2 sec. off
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Ringing will begin as soon as the command is processed, that isringing will
always begin at the start of aring cycle with aring on interval. If aringing
command isissued while a port is ringing, the port will immediately start
with the new cadence. Ringing will stop when the station set goes off-hook
or when a disconnect command is issued. As an example, CR001 will
apply standard ringing to port 00. If a“CR” command isissued when a
port is off-hook, no action will be taken.

Ringing is generated internally and does not require an external ring
generator. The ring frequency and voltage are determined by the port
profile parameters and power supply. For more details, see the section on
“Power Supply Considerations.”

7.4.8 M essage Waiting Indication

Some station sets are equipped with alamp or indicator that can be used to
indicate that there is an unretrieved message in avoice mail system. This
indicator usually takes the form of aneon bulb or LED that isilluminated
when an appropriate signal is applied across the tip and ring of the
connection. To turn the indicator on, the “WNxx” command is used
where xx is the port number. The indicator is turned off with a “ WFxx”
command. When a port goes off-hook or ringing is applied, the message
waiting signal will be removed to be restored when the port returns to the
on-hook idle condition. Thusit is not necessary to send a command every
time a port goes idle. The state of the message waiting indicator is not
retained when the board is reset.

The voltage applied for a message waiting indication is dependent on the

parameter profile of the port and the voltages applied. For more details see
the section on “Power Supply Considerations.”

7.4.9 Hook-Flash Detection

Many station sets are equipped with a button that can be used to generate
a short on-hook signal to get the attention of the controlling software for
purposes such as initiating a transfer or answering a waiting call. This
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button is typically labeled “Flash” or “Pause.” Alternately, the user can
briefly depress the hook switch for the same purpose. When thisis done
on ports that are of type “phone”’ a message of the form “ SQxx” where xx
Isthe port number is generated. The application can then take appropriate
action. It should be noted that when a hook flash is detected, the board
takes no other action other than sending the message.

The timing of the flash or pause signal may vary with switch type and
country. In North Americathe “flash” signal is normally between 350 and
1000 msec. In Europe the “pause” signal is shorter, between 50 and 100
msec. To alow for these variations, the hook-flash timing can be changed
on a port by port basis. This is done with a command of the form
“SHxxaabb” where xx isthe port number, aais the minimum time and bb
Is the maximum time for the hook flash in 10 msec. increments. On-hook
signas of lessthan the minimum time will be ignored, those that are greater
than the maximum will be treated as a disconnect. Note that this only
affects ports set to type “phone’. For example, the message “ SH00284B”
would set the minimum time for port 00 to 400 msec. and the maximum
time to 750 msec. The hook flash timing parameters may be saved in
EEROM.

7.4.10 Battery Polarity

There may be occaisions where the battery polarity must be reversed as a
signal to a piece of terminal equipment attached to a station port. This can
be done with a command of the form PRxx where xx is the port number.
The polarity may be restored by a command of the form PNxx. The
polarity may only be reversed for ports that are not in the idle or ringing
states. The polarity will automatically return to norma when a port is
disconnected or goes on-hook.

7.4.11 Call Waiting Tone

A tone can be issued to a port that is already in the connect state to indicate
that another call iswaiting. Thistone consists of a440 Hz. signal in one of
several patterns. The command to send this tone takes the form
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“CWxxpe” where xx is the port number, p is the pattern, and e is an
optiona E if DTMF detection isto be enabled. The pattern codes are:

0 - asingle tone for 300 msec.

1 - two tone bursts of 100 msec. each with 100 msec. between
2 - three tone bursts of 300 msec. each with 100 msec. between
3 - 100 msec. tone, 300 msec., and 100 msec. tones

4 - no tone

To respond to this tone, the user sends a hook-flash signal. The application
can then put the first call on hold and connect the user to the second caller.

7.4.12 Caller Identity

The H.110 Station Board is capable of sending Caller Identity information
to appropriately equipped station sets. Thisinformation includes the time
and date of the call and the calling party number. The calling party name
may also be included. For new calls, the information is normally sent
between the first and second ring. The information may also be sent after
acall waiting tone if another call is already in progress.

To send caller identity information, the time, date, and number must be set
up before the ringing or call waiting command isissued. Thisis done with
a message of the form “DDxxmmddhhmm/#” where xx is the port
number, mmdd is the month and date, hhmm is the hour and minute, and
#isthe caling party number. The date and time arein decimal using a 24
hour format. The calling party number should be between 4 and 10 digits.
Longer numbers may not display properly. In some cases, it may be
desired not to display the number either because it is not available or
restricted. In this case, the number may be replaced with with an“O” for
out of areaif not available, or with a“P’ for private.

The calling party name may be added to the information with a command
of the form “DNxxname” where xx is the port and name is the calling
party name. The board will accept up to 28 characters in the name field,
but current devices are limited to either 15 or 21 characters. In the case
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where the nameis not available or private, the name may either be omitted
or replaced with a “?0” if not available or “?P" if private. The “DN”
command must be sent after the “DD” command.

Custom Caller ID information may be created using a command of the
form DCxxaabb...cc, where xx is the port number and aa, bb, etc. are the
hexadecimal value of the octets of the message. Commands of the form
DAxxaabb...cc may be sent to add octets to the messages up to a
maximum of 128 octets.

As an example of sending caller identity information:

command description
DDO0004030201/6085551234  April 3, 2:01 AM, 608-555-1234
DNOOJohn Smith calling party name “ John Smith”
CRO01 standard ringing

If the caller identity information isto be sent using the call waiting tone, the
port must be in the connect state. If the call waiting message is set with the
“E” option set, then DTMF digits will be detected and reported. As an
example:

command description
DDO0004030201/6085551212  April 3, 2.01 AM 608-555-1212
DNOOJane Doe calling party name “ Jane Do€e”
CWO0O01E call waiting tone 1, DTMF detection on

Caller Identity information is sent using the Multiple Date M essage Format
(MDMF) format.

7.4.13 Visual Message Waiting I ndicator

Some station sets equipped with Caller Identity capabilities also have a
feature known as a*Visual Message Waiting Indicator” to allow the set to
display whether or not there are messages waiting. Thisfeatureis distinct
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from the message waiting indication described in section 7.4.7 inthat it uses
the same mechanism asthe Caller Identity feature rather than voltage levels
across the tip and ring conductors.

TheVisua Message Waiting Indicator is controlled using acommand of the
form “DVxxa” where xx isthe port and aisthe action, either “F” to turn
the indicator on or “N” to turn the indicator off. This command can only
be issued when the port isin the on-hook idle condition.

7.4.14 Metering Pulses

Metering pulses are used in Europe to indicate the charge for acall. Each
pulse represents a unit of charge. The more pulses during acall, the higher
the toll. The rate at which pulses are issued depends on the toll for a
particular call, pulses will be issued more often on high toll routes than on
routes where alower rate is charged.

Different countries use different pulse formats. The H.110 Station is
capable of generating three of these, battery reversal, 12 kHz. and 16 kHz.
pulses with a pulse length of 100 msec. The command to issue a pulse
takes the form PM xxf where xx is the port number and f is the format. A
format of “0Q" isfor battery reversal, “1" isfor a12 kHz. pulse and “2" is
for a 16 kHz. pulse. Note that the port profile must match the pulse
format.

7.5 Examples

This section gives detailed example of various situations typical of the
operation of the board.

7.5.1 An Example of a Station Originating a Call

Thefollowing isan example of the stepsinvolved in astation set originating
acall. Boththe“C” commands and state change messages will be shown.
The dialed digitswill be detected, ringback played, and finally aconnection
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made and broken when the phone hangs up.

commands responses  description
SF06 off-hook message

CLO6 set up DTMF detection, play dial tone
SX06 detection confirmation

ST061 thedigit “1” detected
ST062 the digit “2" detected
ST063 the digit “3” detected

CP063 play audible ringback
SLO6 tone played to port
CC0601020304 connect the port
SC00 connection confirmation
SNO06 on-hook message
CDO06 disconnect the port
SI06 port returned to idle state

7.5.2 An Example of a Station Receiving a Call

This example shows the steps involved in a station set receiving a call.
First, ringing will be generated, then the port will be connected, and finally
disconnected when afar end disconnect is detected.

commands responses  description
CRO01 ringing message, cadence 1
SF06 off-hook message
CC0601020304 connect audio to the port
SC06 connection confirmation
CD06 disconnect the port
SI06 port inidle state

7.5.3 An Example of a Hook-Flash

This example shows what might happen if a station set used a hook flash
to get the attention of the application to perform some action such as
transfering acall. The hook flash will be received, digits will be detected
and then processed.
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commands
CRO01
CC0001000200

CLOO

CHQO0

CDQ0

Using the Station Board

responses  description
ringing to station
SFOO0 station goes off-hook
station connected to caller
SC00 connection confirmation
SQ00 hook-flash detected
Set up DTMF detection, play dial tone
SX00 detection confirmation
ST001 digit “1" detected, dial tone removed
ST002 digit “2" detected
ST003 digit “3" detected
hold command to end detection
SHOO0 hold confirmation
SNOO on-hook detected
disconnect command
SI00 disconnect confirmation, port idle
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8.0 Diagnostics & Error
Messages

8.1 Diagnostic Commands

Several diagnostic commands are available:

VA

VC

VD

QHcrrrr

Used to request the checksum of the firmware in the alternate
segment of the board. This s returned in a message of the
form VAXxxx where xxxXx isthe checksum of the firmware
in the alternate segment of ROM.

Used to request the version of the firmware on the board. A
message of the form VCxxxxyyyyHS is returned, where
XXXX is the checksum of the firmware stored in the main
segment of ROM, yyyy isafour-digit version number, HS
indicates the board type (cPCI Station Board). This message
takes the same form with al Infinity Series boards, and can
be used to determine the configuration of the system.

Used to request the version of the DSP software. This is
returned in a message of the form VDxxxX, where XxxXx is
the version number. All DSP's on the board use the same
software version.

Queries the contents of the CT812 chipc, for registerrrrr.
The contents are returned asthe 24 bit val ue dddddd
values in the message QHcr rrr dddddd. This command
refers to the details of the internal switching circuitry, and is
ordinarily of limited use to the application.
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QL This message queries the geographic shelf and slot address
information. The information is returned in a message of the
form QLaabb where aa isthe hexadecimal vaue of the shelf
address bits and bb is the value of the slot address bits.

8.2 Error Messages

The board will detect a number of error conditions and respond with
appropriate error messages. These messages are:

ECxx A clock error bit event xx hasoccurred. Thevaluexx isa
hexadecimal number where the bits are (abit value of 1isan
error)

bit  description
0 CT busclock A
1 CT busclock B
2 SChbus clocks
3 MV P bus clocks
4 Master PLL error
5 Frame Boundary
SMO An EEPROM operation has failed. Thisindicates that either

aread or write to the EEPROM was unsuccessful.

SM1 An EEPROM operation successfully completed.

U[cmnd] If the board does not recognize a command message, or if it
does not have the appropriate number of arguments, the same

message will be returned by the board preceded by a U to
indicate an undefined message.
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8.3 Auxiliary LED

SLm

This messages sets the mode for AUX LED on the front
panel. The default modeisfor the LED to be under control
of the on board processor. When under control of the on
board processor, the LED normally blinks green. During a
restart it will be solid green, and it will be yellow during a
reset using the “RA” command. The LED can be controlled
by the application by sending a message of the form SL m
wheremis:

LED off

LED solid green

LED solid yellow

LED blinks green

LED blinks yellow

LED controlled by the processor

X NWNPF O
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Appendix A:
Environmental Specifications

The Infinity Series H.110 Station Board meets the following environmental
specifications:
TEMPERATURE EXTREMES:

Operating: OEC (+32EF) to +50EC (+122EF).
Storage: —40EC (—40EF) to +70EC (+158EF).

AMBIENT HUMIDITY:

All boards will withstand ambient relative humidity from 0% to 95% non-
condensing in both operating and storage conditions.

MECHANICAL:

All Infinity Series H.110 boards conform to the PCI-SIG mechanical
specifications for full-length PCI cards.

MTBF:

50,000 hours.

ELECTRICAL REQUIREMENTS.

+5 volts 5% @ 1.5 amps maximum.

-5 volts, +3 volts, and £12 volts are not required.

Primary Battery (-24 or -48 volts) maximum current per port 30 mA.
Auxiliary Battery typically less than 15 mA per port
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Appendix B:
User Programmable Profiles

The firmware includes five fixed or “hard coded” parameter profiles which
should meet the needs of most situations. However, there may be
configurations where due to line impedance, supply voltages, or telephone
instrument design, the standard profiles do not provide a good match. For
use in these cases, four user programmable profiles are provided. These
profiles are designated 6-9.

The line interface on the H.110 Station board is provided by a Siemens
DuSLIC (Dua Subscriber Line Interface Circuit). This chip isdesigned to
meet awide variety of circuit configurations. Thisflexibility isachieved by
using a number of programmable coefficients that are used to determine the
behavior of the circuit. Each profile consists of 156 coefficients as well as
22 gain coefficient sets. The calculation of the valuesis beyond the scope
of this Appendix. Siemens provides a set of tools that may be used to
determine appropriate values.

The coefficients are set in blocks of 8. The command to set the
coefficients takes the form:

SPVprrvlv2v3v4vsvev7va
where p is the profile number (6-9), rr is aregister number (the address of
the 1st coefficient in the block) and v1 ... v8 is a set of eight byte values
expressed in hexadecimal notation. For example the following command
would set the coefficients that control ringing for profile 6:

SPV6704A0C2324C4922403

In this case, the register addressis 70.
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Each profile must also have 22 sets of transmit and receive gain coefficients
set corresponding to the levels-10 to + 10 dBm (there are separate entries
for +0 and -0 dBm). Each set of coefficients includes 3 byte values. The
command to set gain coefficients takes the form:

SPGpd(+/-)ggaabbcc

where p is the profile number, d is the direction (either “R” or “T” for
receive or transmit), (+/-)gg is the gain step, and aa, bb, and cc are the
coefficients. For example the command to set the transmit coefficients for
+3 dbm would be:

SPG6T+03A 50006
Note that upper nibble of the last coefficient value is always 0.
In many cases, only afew coefficient values will be different than one of
the fixed profiles. Inthis case, the fixed profile can serve as atemplate for
the user profile. Thisisdone with acommand of the form:

SPTtu
where sisthe template profile and uis the user profile. Thiscommand will
cause al of the vaues from the template to be entered into the user profile.
The values that are different can than be modified.
While testing or establishing values, it may be desirable to examine the
current settings on the board. This can be done with a command of the
form:

SPQprr

where p is the profile and rr is the register number. The results will be
returned in a message of the form:

SPQprrvilv2v3v4vsvev7vs
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wherev1 ... v8 are the programmed val ues.

The profile coefficients can be saved in the onboard EEPROM using the
“SMS’ command. If thisis done, the coefficients will be loaded upon a
board restart elliminating the need of setting the user profile each time the
host is booted.
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Appendix C:
Custom Tones

The DSP firmware provides awide variety of dialed and information tones
that should cover the majority of situations. However, for those cases
when the standard set of tones is not sufficient, it is possible to modify
these tones to provide custom capabilities.

The standard set of informational or call progress tones consist of the 12
toneslisted in the table below. These tones can be played to a station using
the CP command. Any one of these twelve tones may be modified by
using the SI command to create a custom call progress tone. However, if
thisis done, the original tone will no longer be available.

Standard Call Progress Tones

tone description tone description
00h dial tone 06h ETSI dial tone
01h reorder 07h congestion tone
02h busy tone 08h ETSI busy tone
03h ringback 0%h ETSI ringback
04h digital milliwatt OAh U.K. ringback
05h silence 0Bh Japanese ringback

The command to create a custom call progress tone takes the form
SIttfffflIfffflInnffnnff

where tt isthe number of the tone, ffff are the first and second frequencies
used to make the tone, |l isthe level of the first and second frequenciesin
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-dBm, and nn and ff are the on and off times of the tone in 50 msec.
increments. To create complex cadences, a second on and off time may
be specified. The freqeuncy range is from 0000-0CFFh or O to 3327 Hz.
Thelevelsll of the two frequencie componentsis given in -dBm and has a
range of 00-3Eh or 0 dBm to -62 dBm. A value of 3Fh will disable the
frequency allowing a single frequency tone to be created. The on and off
times are specified in 50 msec. increments and has a range of 00-FEh or
50-12700 msec. A duration of value of OFFh will cause a continuous tone.

As an example, the command SD04028A 1001A 41005050000 will change
the digital milliwatt (tone 04) to a tone composed of the frequencies 650
and 420 Hz. each at -10 dBm with a cadence of 250 msec. on and 250
msec. off.

Custom tones can aso be created for use with the CT command. The
standard set of tones consists of 27 tones plus 4 tones that are reserved for
custom programming as given in the following table. Thefirst 16 tones are
the standard DTMF tones. The next four tones are used to provide alower
and upper single frequency tone and a short and long pause. The next
seven tones are used for the Call Waiting and Caller ID functions. The
four remaining tones are reserved for user programming.

Any of these 31 tones may be customized using the SD command,
however if one of the standard tones is modified, it isno longer available.
It is therefore not recommended that the standard tones (00-1Ah) be
modified if it can be avoided. The form of the command to modify atone
Is:

SDttfffflIfffflinnff
where tt is the tone, ffff is the first and second frequencies used to make
thetone, |l isthelevel of thefirst and second frequencies, and nn and ff are
the on and off durations of the tone. The ranges for these arguments are
the same as for the SI command.

As an example, to modify the first user programmable tone, the command
SD1B028A1001A4100505 would create a tone composed of the
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frequencies 650 and 420 Hz. at -10 dBm with an on and off duration of
250 msec. To send thistone to a port, the command would be CT 00f.

Standard Dialed Digit Tones

Tone Char. | Description Tone Char. | Description
00 0 DTMFO 10 L 697 Hz.
01 1 DTMF 1 11 U 941 Hz.
02 2 DTMF 2 12 X .2 SEC pause
03 3 DTMF 3 13 P 2 Sec. pause
04 4 DTMF 4 14 N dial tone
05 5 DTMF 5 15 E ETSI dial tone
06 6 DTMF 6 16 a 440 Hz. .1/.1
07 7 DTMF 7 17 b 440 Hz. .1/.03
08 8 DTMF 8 18 c 440 Hz. .3/.1
09 9 DTMF 9 19 d 440 Hz. .3/.03
OA A DTMF A 1A e 2130/3750 Hz.

.08

0B B DTMF B 1B f user tone 1
0C C DTMFC 1C g user tone 2
0D D DTMFD 1D h user tone 3
OE * DTMF* 1E [ user tone 4
OF # DTMF # 1F unavailable
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