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Notices

Proprietary Information

The information contained herein is the property of Teledyne Benthos and is
considered proprietary. This information may not be used for any other purpose,
copied, transferred or disclosed to third parties, reverse engineered, modified or
improved without written consent from Teledyne Benthos.

Terms and Conditions

Teledyne Benthos Terms and Conditions of Sale are hereby incorporated by
reference and are located at www.teledynemarine.com/benthos.

Changes

Teledyne Benthos reserves the right to make changes to the design or
specifications at any time without incurring any obligation to modify previously
installed units. In addition, while considerable effort has been made to ensure that
the information in this manual is accurate and complete, Teledyne Benthos
assumes no liability for any errors or omissions.

® Refer to the applicable parts of this instruction manual before
& deploying and operating and ATM-900 Series Acoustic

Telemetry Release.
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Preface

Congratulations on your purchase of a Teledyne Benthos acoustic telemetry
modem! The acoustic telemetry modems employ the latest in digital signal
processing technologies and are the most advanced underwater modems
available. They offer a low cost yet reliable and effective alternative to many
underwater communications systems.

This manual provides information on setting up and operating the Teledyne
Benthos acoustic telemetry modems and includes specifications,
maintenance recommendations and troubleshooting instructions. It is divided
into the following twelve sections:

Section 1 - Overview reviews wireless underwater communications
systems, the available acoustic telemetry modem types, typical
applications, and the advanced modulation techniques used.

Section 2 - Specifications lists the specifications for the acoustic
telemetry modems, the remote transducers and the battery packs.

Section 3 - Deployment Considerations reviews important installation
considerations to ensure the best possible modem performance.

Section 4 - Setup and Test provides instructions for unpacking and
setting up the acoustic telemetry modems.

Section 5 - Modem Operation provides an overall description of the
acoustic telemetry modems operation, including the different operating
modes, their associated Command Line for Acoustic Modem (CLAM)
shell user interface commands and how to enter them.

Section 6 - Modem CLAM Shell Command Set provides descriptions
of each of the acoustic telemetry modem CLAM shell commands and
how to enter and use them.

Section 7 - Modem AT Command Set provides descriptions of each of
the acoustic telemetry modem AT commands supported by the CLAM
shell user interface and how to enter and use them.

Section 8 - Modem Configuration Parameters provides descriptions
of each of the available acoustic telemetry modem configuration
parameters and how to set them.

Section 9 - Maintenance and Troubleshooting provides instructions
for cleaning and inspecting the acoustic telemetry modems, changing the
modem battery packs and anodes and troubleshooting operational
problems that might occur.

EAR-Controlled Technology Subject to
Restrictions Contained on the Cover Page



iv TELEDYNE BENTHOS

Section 10 - Drawings includes outline drawings of the acoustic
telemetry modems to assist in their installation and setup.

Section 11 - Modem Spares, Accessories and Part Designator
Includes lists of spares and accessories for the acoustic telemetry
modems along with a part designator for simplified ordering.

Section 12 - Safety provides separate lists of all of the specific warnings
and cautions appearing in this manual in the order of appearance.

Notes, Warnings and Cautions

Where applicable, special notes, warnings and cautions are presented as
follows:

NOTE A referral to another part of this manual or to another reference; a
recommendation to check that certain criteria are met before proceeding
further in a step or sequence; or general information applicable to the setup
and operation of the Teledyne Benthos acoustic telemetry modems.

|

WARNING Identifies a potential hazard that could result in injury or death
to the operator or to other personnel.

CAUTION Identifies a potential hazard that could result in damage to
equipment or loss of data.

>
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Customer Service

We welcome your comments and suggestions for improving our products and
documentation as well as developing better ways of serving you with acoustic
technology. Therefore, please contact Customer Service should you have
any comments or suggestions about this manual or the Teledyne Benthos
acoustic telemetry modems, or if you require service or support.

Please contact us at:

TELEDYNE BENTHOS
Attention: Customer Service
49 Edgerton Drive
North Falmouth, MA 02556
U.S.A.

Telephone: +1 (508) 563-1000
Fax: +1 (508) 563-6444
E-mail: benthos@teledyne.com

www.teledynemarine.com/benthos
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Acoustic Telemetry Modems 11

1 Overview

The Teledyne Benthos acoustic telemetry modems include the ATM-900
Series Acoustic Telemetry Modems, the CM-900 Series Compact Modems,
the Smart Modem Acoustic Release Technology (SMART) Releases, and the
UTS-9XXX Series Universal Topsides. This manual encompasses the
software setup and command line interfaces for all the Teledyne Benthos
acoustic telemetry modems. It also includes the specifications, hardware
setup, maintenance recommendations, and troubleshooting instructions for
the ATM-900 Series Acoustic Telemetry Modems and the CM-900 Series
Compact Modems. The Teledyne Benthos acoustic modem technology is
based on a core set of highly efficient digital signal processing (DSP)
electronics which supports the interchangeably of all Teledyne Benthos
acoustic telemetry modems. While this manual illustrates a number of typical
applications and operational setups, it is important to remember that all of the
Teledyne Benthos acoustic telemetry modems are interchangeable. For
example, the typical use of an ATM-925 or ATM-965 Acoustic Telemetry
Modem is in subsea applications, but they can easily be used in surface
applications such as over the side of a surface vessel.

Wireless Underwater Communications

The Teledyne Benthos acoustic telemetry modems provide wireless
bi-directional underwater communications between a "local host" and a
"remote host" as illustrated in the system block diagram in Figure 1-1. The
local hostis typically a PC, and the remote host, an instrument. The local host
connects to a "local modem" over an RS-232 or RS-422 serial interface, and
the remote host connects to a "remote modem," also over an RS-232 or
RS-422 serial interface. The local and remote modems can be a UTS-9XXX
Series Universal Topside and an ATM-900 Series Acoustic Telemetry
Modem, respectively, or their roles can be reversed. They can also both be
ATM-900 Series Acoustic Telemetry Modems or UTS-9XXX Series Universal
Topsides. The local and remote hosts can also both be PCs or instruments.
For UTS-9XXX Series Universal Topsides a host is optional, as the topsides
include a touch screen display that enables performance of many of the tasks
initiated by a connected host. In all cases the two modems, and hence the
two hosts, if included, are acoustically linked enabling bi-directional half
duplex communications between them. A single local modem can also
communicate over the acoustic link with multiple remote modems and hence
multiple instruments as illustrated in the system block diagram in Figure 1-2.

1 Overview
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UTS-9XXX or
ATM-900 SERIES ATM-900 SERIES
ACOUSTIC

LOCAL LINK REMOTE | _

> MODEM MODEM -

RS-232 LINK RS-232 LINK

Jv Y
LOCAL HOST REMOTE HOST
(PC) (Instrument)

Figure 1-1 Wireless Underwater Communications System
Block Diagram

ATM-900 SERIES

REMOTE | RS-232 | REMOTE HOST #1

MODEM #1 - (Instrument)
UTS-9XXX or
ATM-900 SERIES ATM-900 SERIES
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™ MODEM MODEM #2 [ > (Instrument)
ACOUSTIC
Y LINK ATM-900 SERIES
LOCAL HOST REMOTE | RS-232 | REMOTE HOST #3
(PC) MODEM #3 (Instrument)

Figure 1-2 Wireless Underwater Communications, Multiple Remote
Modems Block Diagram
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Commands and Data

Communications between modems are of two general types, commands and
data. Commands are output by the local host processor to the local modem
over the RS-232 or RS-422 serial interface, and they are executed either by
this modem or transmitted over the acoustic link to be executed by the remote
modem. Data are output either by the local host processor to the local modem
or by the remote host processor to the remote modem, or both, to be
exchanged freely and bi-directionally between the two hosts over the acoustic
link as if the they were connected directly over an RS-232 or RS-422 serial
interface. Which communications type is determined by the operating mode
of the modem as described in Section 5, "Modem Operation.”

Acoustic Bit Rates

The ATM-900 and Acoustic Telemetry Modems and the UTS-9XXX Series
Universal Topsides can transmit data over the acoustic link at bit rates as high
as 15,360 bits/sec and receive data at bit rates as high as 2400 bits/sec. The
topside can both transmit and receive at bit rates as high as 15,360 bits/sec,
and with the optional PSK Coprocessor option installed, some of the
ATM-900 Series can also transmit and receive at these higher bit rates.

Modulation Techniques

The ATM-900 Series Acoustic Telemetry Modems and the UTS-9XXX Series
Universal Topsides are designed for both high bit rate and high reliability,
lower bit rate applications. Hence the modems employ three modulation
techniques: phase shift keying (PSK), which provides the highest bit rate;
multiple frequency shift keying (MFSK), which provides good reliability in a
multipath environment or when the modems are required to operate in a low
signal-to-noise (SNR) environment; and frequency hopping (FH), which
enables operation in a very low SNR environment where reliability is also
very important. PSK modulation allows the modems to operate at up to
15,360 bits/sec. It also has high bandwidth efficiency and is primarily used
when multipath interference is generally minimal, such as in the vertical
channel. With the PSK Coprocessor option installed, the UTS-9XXX Series
Universal Topsides uses PSK modulation to both transmit and receive data.
The ATM-900 Series Acoustic Telemetry Modems can transmit data using
PSK modulation, but receive data using MFSK modulation only. MFSK
modulation is a spread spectrum modulation process that transmits multiple
tones simultaneously. MFSK has a maximum bit rate of 2400 bits/sec and has
good reliability even in a high multipath environment. FH uses a bit rate of
80 bits/sec and is therefore good for short messages.

1 Overview
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Typical Applications

Teledyne Benthos ATM-900 Series Acoustic Telemetry Modems and the
UTS-9XXX Series Universal Topsides are used in many applications,
including acquisition of data from subsea instruments; command and control
of autonomous underwater vehicles (AUVs), wellheads and pipeline valves;
data repeaters for underwater local area networks; and release of moored
instrument arrays. Refer to "Modem and Remote Transducer Types" on
page 1-11 for information on the types of modems.

Remote Data Acquisition

A common application for the ATM-900 Series Acoustic Telemetry Modems
and the UTS-9XXX Series Universal Topsides is the acquisition of real-time
or stored data from deployed underwater instruments as illustrated in
Figure 1-3. In this setup one or more ATM-925 or ATM-965 Acoustic
Telemetry Modems are deployed, each with an instrument, such as an
Acoustic Doppler Current Profiler (ADCP), a Conductivity/Temperature/

Figure 1-3 Data Acquisition and RF Link to Remote Station

) EAR-Controlled Technology Subject to
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Depth (CTD) sensor or a tide gauge. The modems input data from the
instruments over their serial interfaces and either immediately transmit the
data to a receiving modem or store the data for transmission at a later time.
The data are transmitted to a single ATM-926 Acoustic Telemetry Modem that
is connected to a surface buoy. The ATM-926 outputs the received data over
its serial interface to the buoy, and the buoy can optionally transmit the data
over an RF link, such as a cellular phone or satellite, or output the data to an
onboard processor. Use of modems in this application eliminates the need to
install expensive electrical cable between a deployed instrument and a
surface buoy and is especially useful when multiple instruments that are
deployed within the same area must communicate by way of the same RF
channel.

In a similar application, a UTS-9XXX Series Universal Topside can be used
to retrieve data that have been collected by multiple deployed instruments
over a period of time and stored by the modems. This setup is illustrated in
Figure 1-5. The data stored by the modems are periodically retrieved.

Figure 1-4 Periodic Acquisition of Stored Data

H EAR-Controlled Technology Subject to . . .
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AUV Command and Control

AUVs can only be controlled by an acoustic link. The ATM-900 Series
Acoustic Telemetry Modems and the UTS-9XXX Series Universal Topsides
provide this capability by allowing commands to be transmitted to an AUV.
Furthermore, since the modems provide two-way communications, AUV
position and status information, as well as other data can be received from
the AUV. An example of this application is illustrated in Figure 1-5. In this
setup the modems provide the communications link between an AUV and a
surface station. A UTS-9XXX Series Universal Topside connected to a host
processor is used in the surface station, and an ATM-903 Modem Board Set
is used aboard the AUV.

In a similar command and control application in the offshore oil and gas
industry, a UTS-9XXX Series Universal Topside can be used to retrieve
sensor data from remote underwater instrumentation and communicate with
and control wellheads and pipeline valves as illustrated in Figure 1-6.

Figure 1-5 Command and Control of an AUV
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UTS-9XXX

Figure 1-6 Wellhead Command and Control and Data Acquisition

Release of Moored Instrument Arrays

An SR-9100 SMART Release can be used to release moored instrument
arrays. The SMART Release also functions to assist in the relocation of the
array as it can be commanded to operate as a transponder for measuring
slant range. Upon recovery, it can be easily re-armed and redeployed. The
battery life is up to two years, depending on the number of transponder
replies and the amount of data transmitted and received.

H EAR-Controlled Technology Subject to . . .
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Modem Performance Factors

The primary function of modems is to both transmit and receive signals that
represent digital data—binary ones and zeros—over what usually is a hard
wired link such as a telephone line. In fact, the word modem is derived from
the terms modulation and demodulation, which refer to the coding and
transmission, and the receiving and decoding of digital data, respectively.
Two key factors measure a modem’s performance: speed and reliability.
Speed is measured by determining the number of bits transmitted per
second, which is referred to as the bit rate. Reliability is measured by
determining the bit error rate, which is the ratio of the number of bits received
in error to the total number of bits transmitted. Except when noise
interference is high, modems that transmit and receive data over phone lines
or microwave links typically function nearly error free, and at bit rates of
128,000 bits/sec or more. In addition, repeater systems allow virtually
unlimited transmission ranges. Those same performance factors are also
used to measure the capabilities of the ATM-900 Series Acoustic Telemetry
Modems and the UTS-9XXX Series Universal Topsides. However, with the
transmission medium being water and the transmitted signals being sound, a
number of physical barriers exist that constrain those performance factors,
physical barriers that are not present in either wire or microwave links.

Barriers to Underwater Communications

The major factors that constrain the performance of any communications
system that uses water as a communications medium are the relatively slow
speed of sound in water, the signal fading characteristics due to sound
absorption and destructive interference, the multipath interference due to sea
surface and sea floor reflections, and reflections from nearby objects.

Sound Speed in Seawater

The speed of sound in seawater, on average, is about 1500 meters/sec. This
is compared to electromagnetic signals that are carried on a wire or
transmitted as radio signals and travel at nearly the speed of light. However,
the comparatively very slow speed of sound in seawater has no direct effect
on the bit rate of the modems; it affects only the time period between the
transmission of a signal and its reception. In most applications this delay is
not of much concern, as the alternative is to use a hard wired connection,
which is sometimes prohibitively expensive or not feasible.

User’s Manual
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Signal Fading

Signal fading is primarily caused by spreading loss and the absorption of
sound in water, but it is also caused by destructive interference due to
multipath, a situation where signals of like frequency nearly cancel each other
out. This frequency dependent fading occurs when a multipath induced
reflection of the transmitted signal arrives at the receiving transducer at the
same time as a transmitted signal of the same frequency. The result is a
reduction in the amplitude of both signals. Signal fading due to spreading loss
is a result of the dispersion of energy as it radiates outwardly from the
transmitting transducer. And signal fading due to the absorption of sound in
water increases with increasing frequency. To a lesser extent, environmental
factors such as temperature, pressure, and salinity also affect absorption,
and absorption also occurs at the sea floor.

Multipath Interference and Reflections

The factor that most restricts both the bit rate and the reliability of an acoustic
modem is multipath. Multipath, which is particularly severe when attempting
to communicate over the horizontal channel in shallow water, is the result of
sea surface and sea floor reflections, reflections from objects that are near
the receiving modem, and refractions from thermal gradients and water
turbulence. Using directional remote transducers reduces the effects of
multipath when the transducers are aimed at each other, yet reflections from
objects such as piers or boats that are near the receiving transducer cause
overlapping of the received signals, resulting in decreased reliability. In
addition, multipath is usually not stationary; hence even techniques used to
track and reduce the effects of multipath do not significantly improve modem
performance in increasingly dynamic multipath situations. As a result,
multipath forces continual trade-offs in the speed, the reliability, and the cost
of acoustic modem.

Methods for Increasing Reliability

Three methods are provided by the ATM-900 Series Acoustic Telemetry
Modems and the UTS-9XXX Series Universal Topsides to increase
communications reliability: convolutional coding, multipath guard period, and
data redundancy. Convolutional coding uses error correcting algorithms that
are determined from the data that are to be transmitted. Multipath guard
period, which is used only with MFSK modulation, provides a short delay
between data frames to allow for the dispersion of the multipath signals. And
data redundancy essentially repeats the transmission of a series of data bits.

1 Overview
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Convolutional Coding

Convolutional coding is the most effective of the thee methods provided for
increasing reliability. The the ATM-900 Series Acoustic Telemetry Modems
and the UTS-9XXX Series Universal Topsides use constraint-length 9, rate
1/2 convolutional coding for forward error correction. Therefore every bit of
information input into the encoder affects 16 output channel symbols,
enabling the recovery of the information even when a few symbols are lost at
the receiver. The effective bit rate—or throughput, however, is reduced by
half.

Multipath Guard Period

To further increase reliability, especially in high multipath situations where
signal overlap can occur, a selectable delay can be inserted between data
frames. The delay is selected based on the length of time the multipath is
present in the communications channel. Again, the bit rate is affected.
Multipath guard period is not used with the PSK modulation technique.

For example, a multipath guard period of 25 milliseconds adds

25 milliseconds to the duration of each data frame, which is also

25 milliseconds; hence the bit rate is reduced to half of what it is without the
multipath guard period. For a multipath guard period of 12.5 milliseconds, the
bit rate is reduced to two thirds.

Data Redundancy

Data redundancy, which is also referred to as frequency diversity, is a method
whereby the same data bits are transmitted two or more times in the same
data frame.

For example, if the bit rate is 600 bits/sec, a data redundancy of two reduces
the effective bit rate to half this rate, or 300 bits/sec.

User’s Manual
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Modem and Remote Transducer Types

The Teledyne Benthos acoustic telemetry modems are of five different types,
each with available optional features:

* UTS-9XXX Series Universal Topsides
ATM-900 Series Acoustic Telemetry Modems
SMART Releases

ATM-900 Series Modem Board Sets
CM-900 Series Compact Modems

The UTS-9XXX Series Universal Topsides consist of portable and rack mount
configurations; the ATM-900 Series Acoustic Telemetry Modems are
modems with either a built-in transducer or provisions for the use of a remote
transducer; the SMART Releases are acoustic modems that include a built-in
transducer and a release mechanism; the ATM-900 Series Modem Board
Sets and the CM-900 Series Compact Modems are for original equipment
manufacturer (OEM) applications.

Along with the different types of modems, five types of remote transducers
are available:

* Omnidirectional LF
* Omnidirectional MF
* Directional LF
* Directional MF

e Omnidirectional Band C

The "LF" designation is for low frequency, and the "MF," medium frequency.
The remote transducers are used with some types of ATM-900 Series
Acoustic Telemetry Modems and the ATM-900 Series Modem Board Sets,
connecting to them with a supplied cable.

UTS-9XXX Series Universal Topsides

The UTS-9XXX Series Universal Topsides include both portable and rack
mount configurations of the UTS-9400 Universal Topside and a UTS-9500
Universal Topside, portable configuration only. Each of these topsides is
shown along with a transducer in Figure 1-7. The UTS-9XXX Series

1 Overview

EAR-Controlled Technol Subject t
Restriclig:sr%oema\encedngnot%); CuovjeerCPaoge MOdem and RemOte TranSducer Types



1-12

TELEDYNE BENTHOS

—

Universal Topsides can connect to
a surface host processor and can
transmit and receive data at bit
rates as high as 15,360 bits/sec
with the PSK Coprocessor option
installed. They are used to
communicate with any of the
Teledyne Benthos acoustic
telemetry modems and can
activate the release mechanism of
a SMART Release. The topsides
include a transducer, a transducer
cable, an AC power cable, and an
accessories case. They can be
connected to a host processor
through an RS-232/422 serial port
and include a speaker and volume
control for audio verification of
transmitted data. The topsides are
configured to operate in the wide
low frequency 7-16 kHz (WLF),
medium frequency 16-21 kHz
(MF) or 22—-27 kHz (Band C)
bands.

UTS-9400
(PORTABLE)

UTS-9400
(RACK MOUNT)

UTS-9500

Figure 1-7 The UTS-9400 Universal

Topside, Portable and Rack Mount

Configurations, and the UTS-9500
Universal Topside

NOTE For detailed information on both the portable and rack mount
configurations of the UTS-9400 Universal Topside and the UTS-9500
Universal Topside, refer to their associated user’s manual.

User’s Manual
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ATM-900 Series Acoustic Telemetry Modems

The ATM-900 Series Acoustic Telemetry Modems are all subsea modems
and consist of the following configurations:

ATM-914 Acoustic Telemetry Modem. Connects to a remote
omnidirectional or directional transducer and operates to a depth of 500 m
(1640 ft).

ATM-915 Acoustic Telemetry Modem. Includes a built-in omnidirectional
or directional transducer and operates to a depth of 500 m (1640 ft).

ATM-916 Acoustic Telemetry Modem. Includes a built-in omnidirectional
or directional transducer, is externally powered only, and operates to a
depth of 500 m (1640 ft).

ATM-924 Acoustic Telemetry Modem. Connects to a remote
omnidirectional or directional transducer and operates to a depth of
2000 m (6560 ft).

ATM-925 Acoustic Telemetry Modem. Includes a built-in omnidirectional
or directional transducer and operates to a depth of 2000 m (6560 ft).

ATM-926 Acoustic Telemetry Modem. Includes a built-in omnidirectional
or directional transducer, is externally powered only, and operates to a
depth of 2000 m (6560 ft).

ATM-964 Acoustic Telemetry Modem. Connects to a remote
omnidirectional or directional transducer and operates to a depth of
6000 m (19,680 ft).

ATM-965 Acoustic Telemetry Modem. Includes a built-in directional
transducer and operates to a depth of 6000 m (19,680 ft).

ATM-966 Acoustic Telemetry Modem. Includes a built-in omnidirectional
or directional transducer, is externally powered only, and operates to a
depth of 6000 m (19,680 ft).

1 Overview
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ATM-915 and ATM-914
Acoustic Telemetry Modems

The ATM-915 Acoustic Telemetry
Modem is shown in Figure 1-8. The
ATM-915 is completely self
contained in a PVC housing and
includes a modem battery pack
and a built-in omnidirectional or
directional transducer. The
ATM-914 is similar to the ATM-915
but does not include a built-in
transducer. Instead, a 2-meter
cable is provided which connects
from the modem to a remote

transducer. Both modems also Figure 1-8 The ATM-915 Acoustic
include a power/serial connector Telemetry Modem (Shown with
which is used to input external Omnidirectional LF Transducer)

power instead of using the internal
battery pack, and to connect to either an RS-232 or an RS-422 serial
interface.

ATM-916 Acoustic Telemetry
Modem

The ATM-916 Acoustic Telemetry
Modem, which is shown in
Figure 1-9, is externally powered
only. It is contained in a PVC
housing and includes a built-in
omnidirectional or directional
transducer. The ATM-916 also
includes a power/serial connector.
The connector is used to input
external power and to connect to
either an RS-232 or an RS-422
serial interface.

Figure 1-9 The ATM-916 Acoustic
Telemetry Modem (Shown with
Omnidirectional LF Transducer)

) EAR-Controlled Technology Subject to
User S Manual Restrictions Contained on the Cover Page P/N M'270'261 ReV. H
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ATM-925 and ATM-924
Acoustic Telemetry Modems

The ATM-925 Acoustic Telemetry
Modem is shown in Figure 1-10.
The ATM-925 is completely self
contained in a hard coat anodized
aluminum housing and includes a
modem battery pack and a built-in
omnidirectional or directional
transducer. The ATM-924 is similar
to the ATM-925 but does not
include a built-in transducer.
Instead, a 2-meter cable is
provided which connects from the

modem to a remote transducer. Figure 1-10 The ATM-925 Acoustic
Both modems also include a Telemetry Modem (Shown with
power/serial connector which is Omnidirectional LF Transducer)

used to input external power
instead of using the internal battery
pack, and to connect to either an RS-232 or an RS-422 serial interface.

ATM-926 Acoustic Telemetry
Modem

The ATM-926 Acoustic Telemetry
Modem, which is shown in

Figure 1-11, is externally powered
only. It is contained in a hard coat
anodized aluminum housing and
includes a built-in omnidirectional
or directional transducer. The
ATM-926 also includes a
power/serial connector. The
connector is used to input external
power and to connect to either an
RS-232 or an RS-422 serial

interface. Figure 1-11 The ATM-926 Acoustic
Telemetry Modem (Shown with
Omnidirectional LF Transducer)

1 Overview
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ATM-965 and ATM-964
Acoustic Telemetry Modems

The ATM-965 Acoustic Telemetry
Modem is shown in Figure 1-12.
The ATM-965 is completely self
contained and includes a modem
battery pack and a built-in
omnidirectional or directional
transducer. The ATM-965 modem
functions the same as all the other
modems. However, the housing,
which is constructed of thick-walled
hard coat anodized aluminum, is
designed for deployment to full
ocean depth. The ATM-964 is

similar to the ATM-965 but does Figure 1-12 The ATM-965 Acoustic
not include a built-in transducer. Telemetry Modem (Shown with
Instead, a 2-meter cable is Omnidirectional LF Transducer)

provided which connects from the

modem to a remote transducer that is also included. Both modems also
include a power/serial connector which is used to input external power
instead of using the internal battery pack, and to connect to either an RS-232
or an RS-422 serial interface.

ATM-966 Acoustic Telemetry
Modem

The ATM-966 Acoustic Telemetry
Modem, which is shown in
Figure 1-13, is externally powered
only. It is contained in a
thick-walled hard coat anodized
aluminum housing which is
designed for deployment to full
ocean depth and includes a built-in
omnidirectional or directional
transducer. The ATM-966 also
includes a power/serial connector.
The connector is used to input
external power and to connect to
either an RS-232 or an RS-422 Figure 1-13 The ATM-966 Acoustic
serial interface. Telemetry Modem (Shown with
Omnidirectional LF Transducer)

) EAR-Controlled Technology Subject to
User S Manual Restrictions Contained on the Cover Page P/N M'270'261 ReV. H
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SMART Releases

The SMART Releases include the
SR-9100 SMART Release which is
designed for long range, heavy duty,
deep or shallow water applications
and operates to a depth of 12,000 m
(39,360 ft). For detailed information
on the Teledyne Benthos SR-9100
SMART Release, refer to its user’s
manual. The SR-9100 SMART
Release is shown in Figure 1-14.
The SR-9100 combines a reliable
high torque motorized release
mechanism with the modem
technology provided by the ATM-900  Figyre 1-14 The SR-9100 SMART
Series Acoustic Telemetry Modems. Release

It is completely self contained in a

stainless steel housing and includes a modem battery pack and a built-in
omnidirectional transducer. The SR-9100 is designed for long range, heavy
duty release of moored instrument arrays. It can also operate as a
transponder.

ATM-900 Series
Modem Board Sets

The ATM-900 Series Modem Board
Sets include the ATM-903 and
ATM-900 Modem Board Sets. An
ATM-903 Modem Board Set is
shown in Figure 1-15. The ATM-903
includes a circuit board set mounted
to a chassis and an omnidirectional
or directional transducer. The
modem is externally powered and is
designed for original equipment
manufacture (OEM) applications,
where the modem is integrated into

Figure 1-15 The ATM-903 Modem
Board Set (Shown with
Omnidirectional LF Transducer)

- EAR-Controlled Technology Subject to
1 Overview Restrictions Contained on the Cover Page Modem and Remote Transducer Types
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a housing or chassis of another manufacturer’s design. The ATM-900 Board
Set includes the board set only. No transducer is supplied.

CM-900 Series
Compact Modems

The CM-900 Series Compact
Modems are similar to the ATM-900
Series Acoustic Telemetry Modems
but are smaller. They include only
one serial port, do not have a
battery-backed real-time clock, and
do not support the SD Datalogger,
the Acoustic Recorder or the PSK
Coprocessor option. A CM-900
Series Compact Modem is shown in
Figure 1-16. A compact modem is Figure 1-16 A CM-900 Series
capable of performing most of the Compact Modem
commands and has most of the

same features as an ATM-900 Series Acoustic Telemetry Modem. However,
it transmits at a lower power level and can be placed into an extremely low
power hibernate state.

Optional Features

A number of factory installed optional features are available for most of the
Teledyne Benthos acoustic telemetry modem products. One or more of these
features can be ordered:

Dual Serial Port. The Dual Serial Port option is a firmware only feature
that is available only for ATM-900 Series Acoustic Telemetry Modems and
for ATM-903 and ATM-900 Modem Board Sets. It is already included in all
UTS-9XXX Series Universal Topsides. This feature allows two instruments
to be connected to the modem for the purpose of transmitting the data to
a remote modem or for storing the data in the modem’s data logger
memory. Although all the modems include two serial ports, the Dual Serial
Port feature requires the purchase and installation of a feature key to
enable it. To order the Dual Serial Port feature, add a "-B" at the end of the
modem part number.

User’s Manual
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SD Datalogger. Available only for the ATM-900 Series Acoustic Telemetry
Modems with internal battery packs and for ATM-900 Series Modem Board
Sets, the SD Datalogger option expands the available datalogger storage
by adding a 32-GB secure digital high capacity (SDHC) card to the modem;
however, the limit on the datalogger memory is 4 GB. When ordered with
a modem board set, a longer chassis is used. To order the SD datalogger
feature, add a "-D" at the end of the modem part number.

PSK Coprocessor. The PSK Coprocessor option adds a coprocessor to
the modem, enabling it to receive PSK modulated data over the acoustic
link at bit rates as high as 15,360 bits/sec. This option is available only for
the ATM-900 Series Modem Board Sets and the UTS-9XXX Series
Topside Processors. To order the PSK Coprocessor feature, add a "-P" at
the end of the modem part number.

NOTE The SD Datalogger and PSK Coprocessor options cannot be
combined.

LBL/Multi-Receive. The LBL/Multi-Receive option is a firmware only
feature that enables multiple modems to be operated as a long baseline
(LBL) acoustic positioning system. It is available for the ATM-900 Series
Acoustic Telemetry Modems, the CM-900 Series Compact Modems and
the SMART Releases. It is included in the UTS-9400M and UTS-9500M
Universal Topsides but is not available for the UTS-9400E and UTS-9500E
Universal Topsides. There are two system configurations. One uses
broadband chirp transmissions to trigger other modems which in turn
provide tonal responses. The other allows a modem to function as the
interrogator in an all tonal LBL system where the modem transmits a tone
to multiple transponders and receives the multiple tonal replies. This
feature requires the purchase and installation of a feature key to enable it.
To order the LBL/Multi-Receive feature, add a "-M" at the end of the
modem part number.

Acoustic Recorder. The Acoustic Recorder option enables the recording
of received signals that are within the modem’s operating frequency band.
The signals are base banded and stored as WAV files on two 32-GB SDHC
cards. This feature, which requires the installation of a feature key to
enable it, is available only for the ATM-900 Series Acoustic Telemetry
Modems with internal battery packs and for ATM-903 and ATM-900
Modem Board Sets and includes the SD Datalogger option. To order the
Acoustic Recorder feature, add a "-1" at the end of the modem part number.

1 Overview
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Waveform Play. The Waveform Play option is a firmware only feature that
is available for all Teledyne Benthos acoustic telemetry modem products.
This feature, which requires the installation of a feature key to enable it,
enables transmission of waveforms using the modem’s transmitter and
transducer. It requires that base banded waveforms be built using an
external program and loaded into the modem’s memory. A feature key is
required. To order the Waveform Play feature, add a "-W" at the end of the
modem part number.

iXblue GAPS Transponder Emulation. The iXblue GAPS Transponder
Emulation is a firmware only feature that is available only for ATM-900
Series Acoustic Telemetry Modems and ATM-900 Series Compact
Modems with Band C receive capability. This feature enables pairing with
a wide band receiver module on the modem, allowing it to emulate iXblue
GAPS transponder codes 0-9. These codes can be received by a topside
iXblue GAPS module for USBL positioning of the modem. To order the
iXblue GAPS Transponder Emulation feature, add a "-T" at the end of the
modem part number.

Remote Transducers
The remote transducers consist of two types:

Remote Omnidirectional Transducer. An omnidirectional transducer
that is available in any one of three bands: low frequency (LF), medium
frequency (MF) or Band C.

Remote Directional Transducer. A directional transducer that is
available in either the low frequency (LF) or the medium frequency (MF)
band.

Remote Omnidirectional Transducer

The remote omnidirectional transducer is available in three frequency bands:
9-14 kHz (LF), 16—21 kHz (MF) and 22—-27 kHz (Band C). The
omnidirectional transducer provides toroidal transmit and receive beam
patterns. It is best used in both deep and shallow water applications where
the direction of the receiving transducer is not known or is not fixed. However,
because of its toroidal beam pattern, the directivity index is relatively small,
and the multipath is more severe than a directional transducer with the same
input power level, as the energy is more widely distributed. The remote

User’s Manual
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omnidirectional transducer’s typical vertical beam pattern for both the LF and
MF versions are shown in Figure 1-17, and for Band C, in Figure 1-18 for both
the encapsulated and oil-filled versions.

Remote Directional Transducer

The remote directional transducer is available in two frequency bands:
9-14 kHz (LF) and 16-21 kHz (MF). Whenever possible, the remote
directional transducer should be used, as it provides conical transmit and
receive beam patterns. And because the energy is focused into a narrow
beam, it provides a higher directivity index than the remote omnidirectional
transducer with the same input power level. The remote directional
transducer is most effective when used in the vertical channel, or when the
transducer can be pointed toward the receiving transducer in the horizontal
channel. In the latter case, multipath due to sea surface and sea floor
reflections is minimized as most of the energy is directed horizontally. The
remote directional transducer’s typical vertical beam pattern for both the LF
and MF versions are shown in Figure 1-19.

Acoustic Baffles

An acoustic baffle, when installed on a remote transducer, effectively reduces
the effects of noise or multipath signals that arrive from the back of the
transducer. Teledyne Benthos can custom design and build acoustic baffles
for any of the remote transducers, or they can be obtained from other sources
if required. Refer to "Customer Service" on page v for information on how to
contact Teledyne Benthos for detailed specifications.

R-Series Acoustic Releases

The Teledyne Benthos R-Series Acoustic Releases include the R500
Acoustic Release which is designed for short range, light load shallow water
applications and operates to a depth of 500 m (1640 ft); the R2K Acoustic
Release which is designed for long range, medium load mid ocean depth
applications and operates to a depth of 2000 m (6562 ft); and the R12K
Acoustic Release which is designed for long range, heavy load deep or
shallow water applications and operates to a depth of 12,000 m (39,360 ft).
The R-Series R500, R2K and R12K Acoustic Releases are shown in

Figure 1-20 on page 1-25. Their primary function is the release of a moored
instrument array. The primary difference between each is the maximum

1 Overview
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operating depth and the rated load. All use a reliable motorized release
mechanism and are completely self contained with a battery pack, a built-in
omnidirectional transducer and a tilt sensor which provides tilt measurements
in one-degree increments. Although all three R-Series Acoustic Releases
use the same acoustic communication technology as the Teledyne Benthos
acoustic telemetry modems, they are limited to ranging, status, tilt, and
acoustic release operation. They do not provide data communication
capability.

R12K

Figure 1-20 R-Series R500, R2K and R12K Acoustic Releases

NOTE For detailed information on the R-Series Acoustic Releases, refer to
their associated user’s manual.
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2 Specifications

This section provides the specifications for the Teledyne Benthos ATM-900
Series Acoustic Telemetry Modems and the CM-900 Series Compact
Modems, including the remote transducers and the modem battery packs. All
specifications are subject to change without notice.

NOTE For the UTS-9XXX Series Universal Topside and the SMART Release
specifications, refer to its associated user’s manual.

:} NOTE For detailed dimensional outline information for each of the

modems, refer to Section 10, "Drawings."

General

The general specifications listed below apply to all of the ATM-900 Series
Acoustic Telemetry Modems and the CM-900 Series Compact Modems.

Frequency band:

Data modulation:

Bit rate:

Addressable modems:

Processing features:

Device enable:

Range accuracy:

8.96-14.08 kHz (LF), 16.00-21.12 kHz (MF)
or 22.56-27.68 kHz (Band C)

PSK, MFSK and FH

2560-15,360 bits/sec (PSK transmit);
140-2400 bits/sec (MFSK transmit/
receive); 80 bits/sec (FH transmit/receive)

250

Data redundancy
1/2 rate convolutional coding
Multipath guard period

Active low, open collector output. Maximum
sink current is 20 mA, maximum applied
voltage is 40 VDC, and maximum power is
150 mW.

0.3 m (1 ft)

Y B EAR-Controlled Technology Subject to
2 Specrflcatlons Restrictions Contained on the Cover Page General
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Tilt range:
Tilt accuracy:
Temperature, operating:

Temperature, nonoperating:

0-180° in 1° increments

+1° in minimal motion conditions
-5°C to 50°C (23°F to 122°F)
-45°C to 85°C (-49°F to 185°F)

CM-900 Series Compact Modem

The CM-900 Series Compact Modem includes both a circuit board and a
remote omnidirectional transducer. It is externally powered and is designed

for OEM applications.

Board Dimensions:

Serial Interface:

Flow control:

External DC input power:
Receive active power:
Average transmit power:
Peak transmit power:

Hibernate state power:

Low frequency (LF)
omnidirectional transducer:

Medium frequency (MF)
omnidirectional transducer:

Reference Drawing C-270-537 on page
page 10-13.

3.3 VDC CMOS serial or 3.3 VDC RS-232
emulation mode

3.3 VDC hardware CTS handshaking or
software XON/XOFF

7-14 VDC

445 mW max @ 12 VDC; 400 mW typical
2 watts

5 watts

3 mW max @ 12 VDC with 48-sec wakeup
period

Frequency band: 8960-14080 Hz
Source level: 170 dBre 1 uyPa @ 1 m typ
Beam pattern: toroidal +30° @ 12 khz typ

Frequency band: 16000-21120 Hz
Source level: 170 dBre 1 uyPa @ 1 m typ
Beam pattern: toroidal +30° @ 18 khz typ

User’s Manual
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Band C omnidirectional

transducer: Frequency band: 22560-27680 Hz
Source level: 172 dBre 1 yPa @ 1 m typ
Beam pattern: toroidal +30° @ 25 khz typ

ATM-900 Series Acoustic Telemetry Modems

The specifications listed below apply exclusively to the ATM-900 Series
Acoustic Telemetry Modems.

Serial interface: RS-232/422/485 at 115,200; 57,600;
38,400; 19,200; 9600; 4800; 2400; or
1200 baud

Flow control: RS-232—hardware CTS handshaking or

software XON/XOFF

RS-422—software XON/XOFF
handshaking

External DC input power: 12-36 VDC

Average transmit
power @ 21 VDC: 20 watts at power level 8
14 watts at power level 7
10 watts at power level 6
7 watts at power level 5
5 watts at power level 4
3.5 watts at power level 3
2.5 watts at power level 2
>2 watts at power level 1 (depending on
transducer)

Receive active power: 600 mW max, 550 mW typ @ 24VDC,
without the PSK Coprocessor, Acoustic
Recorder or SD Datalogger option

1440 mW max, 1350 mW typ @ 24VDC,
with the PSK Coprocessor option

720 mW max, 630 mW typ @ 24VDC, with
the Acoustic Recorder or the SD Datalogger
option

2 Specifications Rt G o e e ATM-900 Series Acoustic Telemetry Modems
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Peak transmit current:

Lowpower state power:

Low frequency (LF)
omnidirectional transducer:

Medium frequency (MF)
omnidirectional transducer:

Band C encapsulated
omnidirectional transducer:

Band C oil-filled
omnidirectional transducer:

Low frequency (LF)
directional transducer:

Medium frequency (MF)
directional transducer:

Operator controls:

3A,50ms @ 21 vDC

12.0 MW max @ 24 VDC
10.2 mW typ @ 24 VDC

Frequency band: 9-14 kHz
Source level: 185dB re 1 pPa @ 1 m typ
Beam pattern: toroidal +30° @ 12 khz typ

Frequency band: 16-21 kHz
Source level: 183 dBre 1 yPa @ 1 m typ
Beam pattern: toroidal +30° @ 18 khz typ

Frequency band: 22—-27 kHz
Source level: 178 dBre 1 uPa @ 1 m typ
Beam pattern: toroidal +30° @ 25 khz typ

Frequency band: 22—-27 kHz
Source level: 180 dB re 1 pPa @ 1 m typ
Beam pattern: toroidal £125° @ 25 khz typ

Frequency band: 9-14 kHz
Source level: 190 dB re 1 pPa @ 1 m typ
Beam pattern: conical +35° @ 12 khz typ

Frequency band: 16—-21 kHz
Source level: 190 dB re 1 pPa @ 1 m typ
Beam pattern: conical +30° @ 18 khz typ

Plunger type on/off switch (not included on
ATM-900 and ATM-903 modems)

ATM-914 Acoustic Telemetry Modem

The ATM-914 Acoustic Telemetry Modem is a 500-meter (1640 ft) depth rated
subsea modem that includes an internal modem battery pack and connects
to any of the remote transducers with a supplied 2-meter cable. The modem
can operate on its battery pack or on external DC power.

User’s Manual

EAR-Controlled Technology Subject to

Restrictions Contained

on the Cover Page P/N M-270-26, Rev. H
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NOTE The default power level setting for the ATM-914 Acoustic Telemetry
Modems is 6. These modems can be operated at that level indefinitely.
However, due to excessive heat that can quickly build up in the PVC
housing during continuous transmissions, operation at higher power levels
should be limited. Refer to "TxPower" on page 8-59 for more information.

Housing construction:

Dimensions:

Mounting:

Weight in air:

Weight in water:

Operating depth:
POWER/SERIAL connector:
TRANSDUCER connector:

PVC

Reference Drawing B-270-437 on
page 10-2.

316 stainless steel sidebar
9.1 kg (20 Ib)

2.7 kg (6 Ib)

500 m (1640 ft)
MCBH16M

MCBH3F

ATM-915 Acoustic Telemetry Modem

The ATM-915 Acoustic Telemetry Modem is a completely self contained
500-meter (1640 ft) depth rated subsea modem with a built-in omnidirectional
or directional transducer and an internal modem battery pack. The modem
can operate on its battery pack or on external DC power.

NOTE The default power level setting for the ATM-915 Acoustic Telemetry
Modems is 6. These modems can be operated at that level indefinitely.
However, due to excessive heat that can quickly build up in the PVC
housing during continuous transmissions, operation at higher power levels
should be limited. Refer to "TxPower" on page 8-59 for more information.

Housing construction:

Dimensions:

Mounting:

PVC

Reference Drawing B-270-432 on
page 10-3.

316 stainless steel sidebar

2 Specifications
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Weight in air:

Weight in water:

Operating depth:
POWER/SERIAL connector:

10.0 kg (22 Ib), LF omni
11.8 kg (26 Ib), LF dir
9.5 kg (21 Ib), omni
12.2 kg (27 Ib), MF dir
9.5kg (21 Ib), Band C

2.7 kg (6 Ib), LF omni
3.2 kg (7 Ib), LF dir
2.3 kg (5 Ib), MF omni
3.6 kg (8 Ib), MF dir
2.3 kg (51b), Band C

500 m (1640 ft)
MCBH16M

ATM-916 Acoustic Telemetry Modem

The ATM-916 Acoustic Telemetry Modem is a 500-meter (1640 ft) depth rated
subsea modem with a built-in omnidirectional or directional transducer. The
modem operates on external DC power only.

NOTE The default power level setting for the ATM-916 Acoustic Telemetry
Modems is 6. These modems can be operated at that level indefinitely.
However, due to excessive heat that can quickly build up in the PVC
housing during continuous transmissions, operation at higher power levels
should be limited. Refer to "TxPower" on page 8-59 for more information.

Housing construction:

Dimensions:

Mounting:

Weight in air:

PVC

Reference Drawing B-270-433 on
page 10-4.

316 stainless steel sidebar

5.4 kg (12 Ib), LF omni
6.8 kg (15 Ib), LF dir
5.0 kg (11 Ib), MF omni
7.3 kg (16 Ib), MF dir
4.5 kg (10 Ib), Band C

User’s Manual
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Weight in water:

Operating depth:
POWER/SERIAL connector:

1.8 kg (4 Ib), LF omni
2.7 kg (6 Ib), LF dir
1.8 kg (4 Ib), MF omni
3.2 kg (7 Ib), MF dir
1.8 kg (4 Ib), Band C

500 m (1640 ft)
MCBH16M

ATM-924 Acoustic Telemetry Modem

The ATM-924 Acoustic Telemetry Modem is a 2000-meter (6560 ft) depth
rated subsea modem that includes an internal modem battery pack and
connects to any of the remote transducers with a supplied 2-meter cable. The
modem can operate on its battery pack or on external DC power.

Housing construction:

Dimensions:

Mounting:

Weight in air:

Weight in water:

Operating depth:
POWER/SERIAL connector:
TRANSDUCER connector:

Hard coat anodized aluminum (MIL-A-8625)

Reference Drawing D-270-088 on
page 10-5.

316 stainless steel sidebar
9.5 kg (21 Ib)

4.1kg (9 1b)

2000 m (6560 ft)
MCBH16M

MCBH3F

ATM-925 Acoustic Telemetry Modem

The ATM-925 Acoustic Telemetry Modem is a completely self contained
2000-meter (6560 ft) depth rated subsea modem with a built-in
omnidirectional or directional transducer and an internal modem battery
pack. The modem can operate on its battery pack or on external DC power.

Housing construction:

Dimensions:

Mounting:

Hard coat anodized aluminum (MIL-A-8625)

Reference Drawing D-270-053 on
page 10-6.

316 stainless steel sidebar

2 Specifications
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Weight in air: 10.9 kg (24 Ib), LF omni
12.7 kg (28 Ib), LF dir
10.4 kg (23 Ib), MF omni
13.2 kg (29 Ib), MF dir
10.4 kg (23 Ib), Band C

Weight in water: 5.0 kg (11 Ib), LF omni
5.4 kg (12 Ib), LF dir
4.5 kg (10 Ib), MF omni
5.9 kg (13 Ib), MF dir
4.5 kg (10 Ib), Band C

Operating depth: 2000 m (6560 ft)
POWER/SERIAL connector: MCBH16M

ATM-926 Acoustic Telemetry Modem

The ATM-926 Acoustic Telemetry Modem is a 2000-meter (6560 ft) depth
rated subsea modem with a built-in omnidirectional or directional transducer.
The modem operates on external DC power only.

Housing construction: Hard coat anodized aluminum (MIL-A-8625)
Dimensions: Reference Drawing D-270-060 on

page 10-7.
Weight in air: 4.1 kg (9 Ib), LF omni

5.9 kg (13 Ib), LF dir
3.6 kg (8 Ib), MF omni
6.4 kg (14 Ib), MF dir
3.6 kg (8 Ib), Band C

Weight in water: 1.8 kg (4 Ib), LF omni
2.7 kg (6 Ib), LF dir
1.4 kg (3 Ib), MF omni
3.2 kg (7 Ib), MF dir
1.4 kg (3 Ib), Band C

Operating depth: 2000 m (6560 ft)
POWER/SERIAL Connector: MCBH16M

) EAR-Controlled Technology Subject to
User S Manual Restrictions Contained on the Cover Page P/N M'270'261 ReV. H
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ATM-964 Acoustic Telemetry Modem

The ATM-964 Acoustic Telemetry Modem is a 6000-meter (19,680 ft) depth
rated subsea modem that includes an internal modem battery pack and
connects to any of the remote transducers with a supplied 2-meter cable. The
modem can operate on its battery pack or on external DC power.

Housing construction:

Dimensions:

Mounting:

Weight in air:

Weight in water:

Operating depth:
POWER/SERIAL connector:
TRANSDUCER connector:

Hard coat anodized aluminum (MIL-A-8625)

Reference Drawing D-270-089 on
page 10-8.

316 stainless steel sidebar
16.8 kg (37 Ib)

8.6 kg (19 Ib)

6000 m (19,680 ft)
MCBH16M

MCBH3F

ATM-965 Acoustic Telemetry Modem

The ATM-965 Acoustic Telemetry Modem is a completely self contained
6000-meter (19,680 ft) depth rated subsea modem with a built-in
omnidirectional or directional transducer and an internal modem battery
pack. The modem can operate on its battery pack or on external DC power.

Housing construction:

Dimensions:

Mounting:

Weight in air:

Hard coat anodized aluminum (MIL-A-8625)

Reference Drawing D-270-056 on
page 10-9.

316 stainless steel sidebar

17.2 kg (38 Ib), LF omni
19.1 kg (42 Ib), LF dir
16.8 kg (37 Ib), MF omni
19.5 kg (43 Ib), MF dir
16.8 kg (37 Ib), Band C

2 Specifications

EAR-Controlled Technol: Subject t B .
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Weight in water:

Operating depth:
POWER/SERIAL Connector:

9.1 kg (20 Ib), LF omni
9.5 kg (21 Ib), LF dir
8.6 kg (19 Ib), MF omni
10.0 kg (22 Ib), MF dir
8.6 kg (19 Ib), Band C

6000 m (19,680 ft)
MCBH16M

ATM-966 Acoustic Telemetry Modem

The ATM-966 Acoustic Telemetry Modem is a 6000-meter (19,680 ft) depth
rated subsea modem with a built-in omnidirectional or directional transducer.
The modem operates on external DC power only.

Housing construction:

Dimensions:

Weight in air:

Weight in water:

Operating depth:
POWER/SERIAL Connector:

Hard coat anodized aluminum (MIL-A-8625)

Reference Drawing C-270-259 on
page 10-10.

7.3 kg (16 Ib), LF omni
8.6 kg (19 Ib), LF dir
6.8 kg (15 Ib), MF omni
9.1 kg (20 Ib), MF dir
6.4 kg (14 Ib), Band C

3.2 kg (7 Ib), LF omni
4.1 kg (9 Ib), LF dir
2.7 kg (6 Ib), MF omni
4.5 kg (10 Ib), MF dir
2.7 kg (6 Ib), Band C

6000 m (19,680 ft)
MCBH16M

ATM-900 and ATM-903 Modem Board Sets

The ATM-903 Modem Board Set includes both a circuit board set mounted to
a chassis and a remote directional or omnidirectional transducer. It is
externally powered and is designed for OEM applications. The ATM-900
board set is a an ATM-903 board set which does not include a transducer and

is sold for spares.

User’s Manual
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Chassis Dimensions:

Mounting:

Weight:

Reference Drawing B-270-156 on page
page 10-11. When ordered with the SD
Datalogger option ("-D"), the chassis is
longer as shown in drawing B-270-504 on
page 10-12.

Chassis mounting holes

0.27 kg (0.6 Ib)
0.32 kg (0.7 Ib), SD Datalogger ("-D") option

Remote Omnidirectional Transducer

The remote omnidirectional transducer is used with the ATM-914, ATM-924
and ATM-964 Acoustic Telemetry Modems, the ATM-903 Modem Board Set
and the CM-900 Series Compact Modem. It is also optionally available with

the ATM-900 Modem Board set.

The remote omnidirectional transducer is

available in three frequency bands: low frequency (LF), medium frequency

(MF) and Band C.

Low frequency (LF):

Medium frequency (MF):

Frequency band: 9-14 kHz

Source level: 185 dBre 1 uPa @ 1 m typ
(ATM-900 Series Acoustic Telemetry
Modems only)

Source level: 167 dBre 1 yPa @ 1 m typ
(CM-900 Series Compact Modems only)

Beam pattern: toroidal +30° @ 12 khz typ
Frequency band: 16-21 kHz

Source level: 183 dBre 1 yPa @ 1 m typ
(ATM-900 Series Acoustic Telemetry
Modems only)

Source level: 170 dB re 1 pPa @ 1 m typ
(CM-900 Series Compact Modems only)

Beam pattern: toroidal +30° @ 18 khz typ

2 Specifications
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Band C encapsulated:

Band C oil-filled:

Housing construction:

Weights and dimensions:

Operating depth:

Frequency band: 22.6-27.7 kHz

Source level: 178 dBre 1 yPa @ 1 m typ
(ATM-900 Series Acoustic Telemetry
Modems only)

Source level: 172 dBre 1 pyPa @ 1 m typ
(CM-900 Series Compact Modems only)

Beam pattern: toroidal +30° @ 25 khz typ
Frequency band: 22.6-27.7 kHz

Source level: 180 dBre 1 yPa @ 1 m typ
(ATM-900 Series Acoustic Telemetry
Modems only)

Source level: 172 dBre 1 pyPa @ 1 m typ
(CM-900 Series Compact Modems only)

Beam pattern: hemispherical £125° @
25 khz typ

PVC and 316 stainless steel

Reference Drawing B-270-267 on
page 10-15 for LF

Reference Drawing B-270-509 on page
page 10-16 for MF and Band C

6000 m (19,680 ft)

Remote Directional Transducer

The remote directional transducer is used with the ATM-914, ATM-924 and
ATM-964 Acoustic Telemetry Modems and the ATM-903 Modem Board Set.
The remote directional transducer is available in two frequency bands: low
frequency (LF) and medium frequency (MF).

Low frequency (LF):

Frequency band: 9-14 kHz
Source level: 190 dB re 1 uPa @ 1 m typ
Beam pattern: conical +35° @ 12 khz typ

User’s Manual
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Medium frequency (MF): Frequency band: 16-21 kHz
Source level: 190 dB re 1 uPa @ 1 m typ
Beam pattern: conical +30° @ 18 khz typ

Housing construction: PVC and 316 stainless steel

Weights and Dimensions: Reference Drawing B-270-591 on
page 10-17 for LF w/LR2 connector;
Drawing B-270-592 on page 10-18 for LF
w/LA2 connector

Reference Drawing B-270-371 on
page 10-19 for MF

Modem Battery Pack Capacities

Two modem battery packs are available. One is specifically used for the
ATM-914, ATM-915, ATM-924 and ATM-925 Acoustic Telemetry Modems,
and the other for the ATM-964 and ATM-965 Acoustic Telemetry Modems.
They differ only in their size and watt-hour capacity. Both packs use alkaline
batteries.

Modem Battery Pack Capacity for
ATM-914/915/924/925 Acoustic Telemetry
Modems

Capacity (at power level 08): 250 watt-hours (when transmit power is
consistently at the max power level 08)

Capacity (at power level 07): 300 watt-hours (when transmit power is
limited to power level 07)

:} NOTE Stated capacities are at an ambient temperature of 21°C. When
operating at 0°C, the battery capacity needs to be derated by 25%.

2 Specifications Rt oo oo o e e Modem Battery Pack Capacities
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Modem Battery Pack Capacity for
ATM-964/965 Acoustic Telemetry Modems

The battery packs for the ATM-964 and the ATM-965 Acoustic Telemetry
Modems are actually composed of two separate battery packs, each
purchased individually. The capacities stated below are for the combination
of the two packs.

Capacity (at power level 08): 400 watt-hours (when transmit power is
consistently at the max power level 08)

Capacity (at power level 07): 450 watt-hours (when transmit power is
limited to power level 07)

NOTE Stated capacities are at an ambient temperature of 21°C. When
operating at 0°C, the battery capacity needs to be derated by 25%.

Real-Time Clock

All the Teledyne Benthos ATM-900 Series Acoustic Telemetry Modems and
the UTS-9XXX Series Universal Topsides include a temperature
compensated real-time clock for the time and date. When the modem is
powered on, the clock uses the modem batteries or external power to keep
time, and when powered off, the modem uses a backup lithium coin cell.

NOTE The real-time clock battery is an Energizer CR1632 or equivalent and
should be replaced after two years of modem off time or when the battery
voltage is less than 2.7 VDC. For instructions on how to replace the
real-time clock battery, refer to "Changing the Real-Time Clock Battery" on
page 9-7.

Clock accuracy: +1 minute/year or £2 PPM (0° to +40°C)
+4 minute/year or £7.5 PPM (-40° to +85°C)

Coin cell life: 1.4 years min, 2 years typ
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3 Deployment
Considerations

A number of factors must be considered before deploying a Teledyne
Benthos ATM-900 Series Acoustic Telemetry Modem, a CM-900 Series
Compact Modem or a UTS-9XXX Series Universal Topside. These include
the choice of a remote transducer, the required operating depth, the required
communications range, the multipath and noise conditions, and the physical
protection of the modems. This section reviews these factors and also
presents some typical installation configurations for the modems.

Remote Transducer Selection

When an ATM-914, ATM-924, ATM-964, or ATM-903 Acoustic Telemetry
Modem, each of which use a remote transducer, is to be installed, the type of
remote transducer to use should be carefully selected to best suit the
application. Refer to "Remote Transducers" on page 1-20 for general
information on the available remote transducers, and to Section 2,
"Specifications," for detailed specifications. Also refer to Section 10,
"Drawings," for dimensioned outline drawings.

The remote omnidirectional transducer LF and MF beam patterns are shown
in Figure 1-17 on page 1-22. Its beam patterns show that it transmits and
receives signals in a toroidal pattern. This transducer should be selected
when the horizontal direction or the depth of the receiving modem is not
known or is not always the same. However, more power is required compared
to a directional transducer to produce an equivalent source level, and the
effects of multipath are usually greater.

The remote directional transducer LF and MF beam patterns are shown in
Figure 1-18 on page 1-23. Whenever possible, this transducer should be
selected. Its transmit and receive beam patterns are that of a narrow cone;
hence it is a good choice when the depth and direction of the receiving
modem is known and is stable, and the transducer can be pointed at the
receiving modem. This transducer requires the least amount of power to
produce the equivalent source level of an omnidirectional transducer, and it
provides the best protection against the effects of multipath.

3 Deployment Considerations Rt oo oo o e e Remote Transducer Selection
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Modem Battery Pack

For the subsea modems that use a modem battery pack, the capacity of the
battery pack determines both the amount of data a modem can transmit and
the modem’s useful deployment life.

WARNING The installation of a battery pack that is not inspected or
approved by Teledyne Benthos may cause destruction of the modem
housing or electronics should the battery pack rupture, leak, outgas, or
improperly discharge. Any of these conditions can cause a buildup of gas
inside the housing which may result in an explosion and personal injury or
death. If it is suspected that a battery pack has discharged inside a
housing, move the modem to a safe location as quickly as possible.

Battery Pack Power Usage

In the lowpower state, where the modem is switched on but is inactive, a very
small amount of power, a maximum of 12 mW, is drawn from the modem
battery pack. Therefore, the battery pack can provide power in the lowpower
state for over 2 years. However, when the DSP and the receiver are active,
hence not in the lowpower state, a relatively large amount of power, a
maximum of 600 mW, is drawn from the battery pack while the modem
receives data or commands. The most power, a maximum of 20 watts which
occurs at a power level of 8, is drawn when the modem is transmitting.
Therefore, unless a modem is to be deployed for well over a year with few
transmissions, it is the amount of data to be transmitted that determines its
useful deployment life.

Processing Overhead

When transmitting a packet of data, which can range from 1 byte to 4096
bytes, additional overhead for each packet is added. For every 256 bytes,

2 bytes are added for the checksum pass or fail results (CRC). In addition, for
every packet the transmitter is on for an additional 0.8 seconds for the
acquisition and header and an additional 0.4 seconds for the lowpower
wakeup. Therefore, there is an additional 1.2 seconds of overhead for every
packet transmitted. So if a number of packets containing less than 4096 bytes
are transmitted periodically, then this overhead should be taken into account.
But if a large amount of data is transmitted, with each packet containing 4096
bytes, then the overhead can be neglected for a first approximation of the
battery capacity.

User’s Manual
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Modem Battery Pack Capacity Calculations

The modem battery pack, which uses alkaline batteries, provides an output
of 21 V and a capacity of either 300 watt-hours for an ATM-914, ATM-915,
ATM-924, or ATM-925, or 450 watt-hours for an ATM-964 or ATM-965
Acoustic Telemetry Modem.

:} NOTE The capacity of stored alkaline batteries decreases by approximately

5% per year at 21°C. When supplying power to a load in a 0°C environment,
the capacity of alkaline batteries decreases by 25%. Therefore, do not use a
modem battery pack that is greater than two years old, and replace any
modem battery pack that measures less than 90% of its rated capacity,
unless a very short deployment is planned.

Verifying the Modem Battery Pack Capacity
for a Short Deployment
To verify that the modem battery pack has adequate capacity for the amount
of data to be transmitted during a short deployment of 30 days or less, first
determine the bit rate that is to be used. Then, referring to Section 2,
"Specifications,” determine the transmitter power. For a short deployment the
lowpower state power can be neglected. The required capacity in watt-hours
can be calculated by using the following equation:
Watt-hours = D * P/(R * 450)

Where

D = the amount of data to be transmitted in bytes

P = the transmitter power in watts

R = the bit rate in bits/second

The constant 450 is derived from 8 bits/byte and 3,600 seconds/hour,
converting bits/sec to bytes/hour.

For example, an ATM-924 Acoustic Telemetry Modem will be used during a
short deployment in a 21°C environment to transmit 3 Mbytes of data at
1200 bits/sec at power level 8. Since at this power level the transmitter power
is 20 watts, the capacity requirement of the modem battery pack is:

Watt-hours = (3 Mbytes)[(20 watts/(1200 bits/sec x 450)]
=111 watt-hours

Referring to "Modem Battery Pack Capacities" on page 2-13, it can be seen
that a modem battery pack for an ATM-914, ATM-915, ATM-924, ATM-925,
ATM-964, and ATM-965 Acoustic Telemetry Modem is more than adequate.

3 Deployment Considerations Restictions Contained on the Cover Page Modem Battery Pack
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An Example Deployment Calculation

The example below shows how to calculate the number of deployment days
an ATM-925 Acoustic Telemetry Modem can operate when transmitting

500 bytes of data every 30 minutes and the modem is powered from its
internal battery pack. The deployment conditions are the following:

Bit rate: 600 bits/sec
Temperature: 0°C
Transmit power: 20 watts (power level 8)

Start by calculating the amount of time to transmit the bytes in a packet. First,
add the CRC to the packet. Since the packet is 500 bytes, there are two
256-byte subpackets, so 4 bytes must be added for a total of 504 bytes.

Byte transmit time = (504 bytes) * (8 bits/byte)/(600 bits/sec)
= 6.72 seconds

Now add the 0.8 seconds for the acquisition and header and 0.4 seconds for
the lowpower wakeup to calculate the total time to transmit a packet.

Packet transmit time = 6.72 + 0.8 + 0.4
= 7.92 seconds

Calculate the number of packets transmitted per day.

Packets/day = (24 hours/day) * (60 minutes/hour)/(30 minutes/packet)
= 48 packets/day

Then calculate the number of hours transmitting per day.

Transmission hours/day = (48 packets/day) * (7.92 seconds/packet)
* (1 hour/3600 seconds)
= 0.106 hours/day
With the number of hours transmitting per day known, calculate the
watt-hours used to transmit per day.
Watt-hours/day = 0.106 hours/day * 20 watts
= 2.12 watt-hours/day

User’s Manual
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Calculate the time spent in the lowpower state per day.

Lowpower state time/day = 24 hours/day - 0.106 hours/day
= 23.89 hours/day

Calculate the power per day consumed in the lowpower state.

Lowpower state power/day = 23.89 hours * 12.0 mW * 1 watt/1000 mW
= 0.29 watt-hours/day

Calculate the total power consumed per day.

Total power/day = 0.29 + 2.12
= 2.41 watt-hours/day

Since the modem is transmitting at power level 8, which is the maximum
power, the total capacity of the battery is 250 Watt-hours. Given that the
deployment is at 0°C, the battery must be derated for temperature. Reducing
the capacity by 25% provides a total available capacity of 250 = 0.75, or 187.5
watt-hours. Therefore, the total number of days the modem can be deployed
and continue to transmit at full power is

Deployment days = (187.5 watt-hours)/(2.41 watt-hours/day)
=77 days

Although at the end of the 77 days the battery will not have the capacity to
continue to transmit at full power, it will have remaining capacity to transmit
at a reduced power level. When a modem reaches the point that the battery
can no longer support full power transmission, it will reduce its power level. A
modem that is transmitting at power level 7 will only require 14 watts. At this
power level the battery capacity is 300 watt-hours. Repeating the above
calculation for a modem transmitting at 14 watts will show that the modem will
consume 1.77 watt-hours per day. For the average transmit power for each
of the power level settings, refer to Section 2, "Specifications.” Therefore, with
the capacity of the battery being 300 - 250, or 50 watt-hours, and derating the
50 watt-hours for temperature, provides 50 * 0.75 or 37.5 watt-hours
remaining capacity. Therefore, the total number days the modem will
continue operating at power level 7 is

Additional days at level 7 = (37.5 watt-hours)/(1.77 watt-hours/day)
= 21 days

3 Deployment Considerations Restictions Contained on the Cover Page Modem Battery Pack



3-6

TELEDYNE BENTHOS

Alternatively, if the modem is at power level 7 for the entire deployment, then
the battery capacity available would be 300 watt-hours. Derating for
temperature provides 300 = 0.75, or 225 watt-hours. Transmitting at power
level 7 consumes 1.77 watt-hours/ day.

Deployment days at level 7 = (225.0 watt-hours)/(1.77 watt-hours/day)
=127 days

Modem Operating Depth

/\

The rated operating depth of an ATM-910 Series Acoustic Telemetry Modem
is 500 meters; for an ATM-920 Series, it is 2000 meters, and for an ATM-960
Series, 6000 meters. For custom applications a higher depth rating can be
provided. Refer to "Customer Service" on page Vv for information on how to
contact Benthos should a higher rating be required.

CAUTION Do not subject a subsea modem or remote transducer to a depth
that exceeds its depth rating as damage or destruction could occur.

Modem Communications Range

The communications range between two acoustic telemetry modems
depends on many factors: the transmitting modem’s source level, the depth
of the modems, the transducer orientations, the operating frequency band,
the beam pattern of the transducers, the multipath and ambient noise
conditions, and other factors. In general, horizontal ranges of two to three
kilometers are typical with omnidirectional transducers and can be extended
with the use of directional transducers. When the installation and
environmental conditions are known, the approximate expected range can be
estimated.

Multipath and Noise

Because of the advanced modulation techniques used by the acoustic
telemetry modems, reliable operation can be obtained even in relatively
severe multipath and noise conditions, but usually at the expense of a
reduced bit rate. Refer to "Modulation Techniques" on page 1-3 for an
explanation of the modulation techniques. However, paying particular

User’s Manual
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attention to the modems’ remote transducer orientations, their height above
the bottom, or their depth below the surface, can reduce the effects of
multipath and ambient noise. In some instances the use of acoustic baffles
can further improve performance. In addition, the operating frequencies of
other acoustic equipment in the area are an important consideration when
attempting to achieve optimum performance from the modems.

Transducer Orientation

If possible, when using a remote directional transducer, orient the transducer
such that it is pointing toward the receiving modem. When using an
omnidirectional transducer, which has a toroidal beam pattern, the strongest
response is in the horizontal plane which is off to the side. Refer to "Modem
and Remote Transducer Types" on page 1-11 for more information on the
omnidirectional and directional transducers.

Use of an Acoustic Baffle

For installations with relatively high multipath and ambient noise conditions,
such as surface and bottom multipath reflections, ship noise, sea state noise,
and other nearby acoustical noise sources, an acoustic baffle can be installed
on the transducer. The acoustic baffle minimizes the effects of multipath
signals and noise sources that arrive from behind the remote transducer.
Teledyne Benthos can custom design and build acoustic baffles for any of the
remote transducers, or they can be obtained from other sources if required.
Refer to "Customer Service" on page Vv for information on how to contact
Teledyne Benthos for detailed specifications.

Height Above the Bottom and Distance Below
the Surface

Adjusting the height of a remote transducer above the bottom for fixed bottom
installations can reduce the effects of multipath. Generally, raising a
transducer that is close to the bottom such that it is two or three meters above
the bottom will usually reduce multipath from bottom reflections. Similarly, for
a remote transducer that is near the surface, lowering the transducer will
generally reduce the effects of multipath from surface reflections, and it will
reduce the effects of both ship noise and surface noise.

3 Deployment Considerations Restrctions Contained on the Cover Page Multipath and Noise
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Other Acoustic Devices

If there is other active acoustic devices in the vicinity of a modem which
transmit at frequencies within or near the operating frequency of the modems,
modem performance will likely be reduced. The installation and use of other
equipment near a modem should be carefully considered prior to and after
installing and deploying a modem.

Typical Deployment Configurations

The deployment configurations for the acoustic telemetry modems should
take into account the required modem operating depth and communications
range, the multipath and noise influences, and other factors. As there are
many possible deployment configurations that will take these factors into
account, especially for the subsea modems, typical deployment
configurations are presented only. In addition, refer to Section 4, "Setup and
Test," for information on the cables and connectors used to connect the
modems. The modems should be set up and tested prior to deployment.

Each subsea modem is encased within an anodized aluminum housing. Each
remote transducer is encapsulated in a protective urethane mold and
mounted to an anodized aluminum housing. These configurations provide a
high degree of protection from physical damage. However, for all installation
configurations, any installed cables that provide external power to the modem
or connect to a remote transducer should be properly secured to prevent
crimping or accidental disconnection.

Subsea Modem Deployment

A subsea modem is typically moored on the sea floor, attached to a subsea
structure, or installed on an AUV. In all cases the modem’s built-in transducer
or its remote transducer should be mounted such that it is oriented correctly.
Refer to "Transducer Orientation” on page 3-7 for more specific
requirements, and to Section 10, "Drawings," for detailed dimensional
information on the subsea modems and remote transducers. When a subsea
modem is moored, it should be securely anchored using a clump weight. And
if it is moored or attached to a subsea structure, it should be pulled up
vertically using flotation. The sidebar that is attached to the modem housing
is used both to attach the flotation and to anchor the modem to a clump
weight or to a structure.

User’s Manual
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Corrosion Protection

When mounting a subsea modem, it is very important to configure the
mounting arrangement such that corrosion of the modem housing is
prevented or minimized. It is best to avoid mounting the modem housing or
sidebar directly to a metallic surface. Instead, it is best to use an isolated
mounting system made from rubber, plastic, composite, or a non-metallic
material. Also, if at all possible, mount the modem using the attached sidebar
which is made of stainless steel. Mounting the modem directly to a metallic
surface, especially if it is made of a dissimilar metal, will cause premature
corrosion and failure of the housing. For information on the housing and
sidebar material, contact Teledyne Benthos. For information on how to
contact Teledyne Benthos, refer to "Customer Service" on page v.

O-Ring Inspection

When deploying a subsea modem that has not been opened since being
sealed at the factory, no O-ring maintenance is required. However, if a
subsea modem has been opened, the O-ring should be carefully inspected
and, if necessary, replaced. Refer to "Cleaning or Replacing an O-ring" on
page 9-14 for instructions on how to clean or replace an O-ring.

3 Deployment Considerations Rt oo oo o e e Typical Deployment Configurations
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4 Setup and Test

This section provides instructions on how to unpack and set up the Teledyne
Benthos acoustic telemetry modems.

:} NOTE For instructions on how to set up the UTS-9XXX Series Universal
Topsides and the SMART Releases, refer to their associated user’s manual.

Unpacking and Inspection

The acoustic telemetry modems, their associated components, and this
manual are carefully packed in sealed boxes. Every effort is made to pack the
modems to protect them during shipment. However, carefully inspect the
boxes for any signs of external damage and immediately report any damage
to Teledyne Benthos and to the freight carrier. After inspecting the boxes,
locate and remove the packing list. While referring to the packing list,
carefully remove the contents of each of the boxes, checking the items
against the packing list to verify that all the items on the list are included.
Inspect the items for any physical damage that might have occurred during
shipment. Immediately report any damage to Teledyne Benthos and to the
freight carrier.

ATM-914 Acoustic Telemetry Modem
Components

The ATM-914 Acoustic Telemetry Modem includes the following components:

* ATM-914 Acoustic Telemetry Modem with internal alkaline battery pack
and stainless steel mounting sidebar

* MCIL16F to serial port 1 DB9 RS-232, serial port 2 DB9 RS-232, and
DC power connection

* MCIL3M to MCIL3F transducer cable
* Remote transducer

* MCDC16F dummy connector

¢ MCDC3M dummy connector

¢ Flash drive with manuals and software

EAR-Controlled Technology Subject to B B
4 Setup and TeSt Restrictions Contained on the Cover Page UnpaCklng and |nSpeCtI0n
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ATM-915 Acoustic Telemetry Modem
Components

The ATM-915 Acoustic Telemetry Modem includes the following components:

ATM-915 Acoustic Telemetry Modem with internal alkaline battery pack
and stainless steel mounting sidebar

MCIL16F to serial port 1 DB9 RS-232, serial port 2 DB9 RS-232, and
DC power connection

MCDC16F dummy connector

Flash drive with manuals and software

ATM-916 Acoustic Telemetry Modem
Components

The ATM-916 Acoustic Telemetry Modem includes the following components:

ATM-916 Acoustic Telemetry Modem

MCIL16F to serial port 1 DB9 RS-232, serial port 2 DB9 RS-232, and
DC power connection

MCDC16F dummy connector

Flash drive with manuals and software

ATM-924 Acoustic Telemetry Modem
Components

The ATM-924 Acoustic Telemetry Modem includes the following components:

* ATM-924 Acoustic Telemetry Modem with internal alkaline battery pack
and stainless steel mounting sidebar

* MCIL16F to serial port 1 DB9 RS-232, serial port 2 DB9 RS-232, and
DC power connection

* MCIL3M to MCIL3F transducer cable
* Remote transducer

* MCDC16F dummy connector

¢ MCDC3M dummy connector

¢ Flash drive with manuals and software

) EAR-Controlled Technology Subject to
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ATM-925 Acoustic Telemetry Modem
Components

The ATM-925 Acoustic Telemetry Modem includes the following components:

* ATM-925 Acoustic Telemetry Modem with internal alkaline battery pack
and stainless steel mounting sidebar

* MCIL16F to serial port 1 DB9 RS-232, serial port 2 DB9 RS-232, and
DC power connection

* MCDC16F dummy connector

¢ Flash drive with manuals and software

ATM-926 Acoustic Telemetry Modem
Components

The ATM-926 Acoustic Telemetry Modem includes the following components:

* ATM-926 Acoustic Telemetry Modem

* MCIL16F to serial port 1 DB9 RS-232, serial port 2 DB9 RS-232, and
DC power connection

* MCDC16F dummy connector

¢ Flash drive with manuals and software

ATM-964 Acoustic Telemetry Modem
Components

The ATM-964 Acoustic Telemetry Modem includes the following components:

* ATM-964 Acoustic Telemetry Modem with internal alkaline battery pack
and stainless steel mounting sidebar

* MCIL16F to serial port 1 DB9 RS-232, serial port 2 DB9 RS-232, and
DC power connection

* MCIL3M to MCIL3F transducer cable
* Remote transducer

* MCDC16F dummy connector

¢ MCDC3M dummy connector

¢ Flash drive with manuals and software

EAR-Controlled Technology Subject to B B
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ATM-965 Acoustic Telemetry Modem
Components

The ATM-965 Acoustic Telemetry Modem includes the following components:

* ATM-965 Acoustic Telemetry Modem with internal alkaline battery pack
and stainless steel mounting sidebar

* MCIL16F to serial port 1 DB9 RS-232, serial port 2 DB9 RS-232, and
DC power connection

* MCDC16F dummy connector

¢ Flash drive with manuals and software

ATM-966 Acoustic Telemetry Modem
Components

The ATM-966 Acoustic Telemetry Modem includes the following components:

* ATM-966 Acoustic Telemetry Modem

* MCIL16F to serial port 1 DB9 RS-232, serial port 2 DB9 RS-232, and
DC power connection

* MCDC16F dummy connector

¢ Flash drive with manuals and software

ATM-900 Modem Board Set Components

The ATM-900 Modem Board Set includes the following components:
* ATM-900 Board Set

2-conductor shielded internal transducer cable

10-pin Molex connector to DB9 RS-232 cable

5-pin Molex connector to DC power cable

* 6-pin connector to DB9 RS-232 cable (w/dual serial option only)

Flash drive with manuals and software

) EAR-Controlled Technology Subject to
User S Manual Restrictions Contained on the Cover Page P/N M'270'261 ReV. H
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ATM-903 Modem Board Set Components

The ATM-900 Modem Board Set includes the following components:
* ATM-903 Modem Board Set

2-conductor shielded internal transducer cable

10-pin Molex connector to DB9 RS-232 cable

5-pin Molex connector to DC power cable

6-pin connector to DB9 RS-232 cable (w/dual serial option only)

Remote transducer

MCIL3F with 2 meters of underwater cable transducer pigtail

MCDC3M dummy connector

Flash drive with manuals and software

CM-900 Series Compact Modem Components

The CM-900 Series Compact Modem includes the following components:

* Compact Modem board

Remote transducer

Transducer cable

6-pin connector to DB9 RS-232 serial cable

4-pin Molex connector to DC power cable
* Wire assemblies with connections to power and RS-232 serial interface

Flash drive with manuals and software

Modem Connections

Although some cables are included with the modems, special installations
might require customer supplied cables and connectors. For this purpose
complete connector and pinout descriptions for the subsea modems are
provided in the following pages. All the subsea modems include a
POWER/SERIAL connector on the connector end cap for the external power
and RS-232/422 connections. The ATM-914, ATM-924 and ATM-964
Acoustic Telemetry Modems also include a TRANSDUCER connector on the
top end cap for connecting to the supplied remote transducer with a 2-meter
cable which is also supplied.

EAR-Controlled Technology Subject to .
4 Setup and TeSt Restrictions Contained on the Cover Page MOdem ConneCt|OnS
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Modem Operator Functions

—

Setting Up the Modems

All the modems can be
controlled directly from the
connected host processor,
including the keyboard of a
PCifaPCisused as the host
processor. The ATM-900
Series Acoustic Telemetry
Modems have only one
operator function, an on/off
switch that powers up and
powers down the modem.
This switch is located on the
side of the transducer end
cap as shown in Figure 4-1.
To turn on the modem, push
the switch all the way in. To
turn off the modem, pull the
switch all the way out. This
configuration causes the
modem to turn on

ON/OFF
SWITCH

Figure 4-1 ATM-900 Series Acoustic
Telemetry Modem On/Off Switch

automatically when deployed due to ambient pressure.

NOTE The on/off switch on an ATM-900 Series Acoustic Telemetry Modem
is protected with ared rubber cap. This cap must be removed before the
switch can be operated and must be left off when deploying the modem.

To check and operate the modems, they must be connected to their host
processors and transducers. A host processor can be either a PC or an
instrument. The information presented in the following pages encompasses
connecting the modems to PCs so that their operation can be verified and the
acoustic link can be checked in air. If an instrument is to be used as a host
processor, refer also to the documentation provided with the instrument.

User’s Manual
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Setting up the ATM-900

Series Acoustic Telemetry

Modems

Setting up requires making the power and
serial interface connections, and for an
ATM-914, ATM-924 or ATM-964 Acoustic
Telemetry Modem, the transducer

connections.

Power and Serial Interface Connections.

The power and serial interface connections
are made with the POWER/SERIAL connector

located on the connector end cap of the
modem. Either an RS-232 or an RS-422 serial
interface connection can be made. When connecting the modem to a PC or

Figure 4-2 POWER/
SERIAL Connector, Face
View

Table 4-1 POWER/SERIAL Connector Pinouts

PIN LABEL PORT FUNCTION DISRIISCIZ\I'?;IC_)N
1 Power External Power Input (21-28 VDC) To Modem
2 Spare — Reserved —
3 GND Ground
4 TX(+) RS-422 Transmit(+) Modem to Host
5 DE Device Enable (See NOTE below.) Modem to Host
6 | RTS/RX(+) Request to Send/RS-422 Receive(+) | Moo 10 HoSY
TX(-) 1 RS-422 Transmit(-) Modem to Host
RXD RS-232 Receive Host to Modem
9 | TXD/IRX() RS-232 Transmit/RS-422 Receive(-) mgtetrg f\‘/l’o'jj‘:;/
10 GND Ground
11 RXD RS-232 Receive Host to Modem
12 TXD RS-232 Transmit Modem to Host
13 RTS 2 Request to Send Host to Modem
14 DE Device Enable (See NOTE below.) Modem to Host
15 GND Ground
16 Spare — Reserved —

4 Setup and Test
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|

|

to an instrument, refer to Figure 4-2 for the POWER/SERIAL connector pin
orientation, and to Table 4-1 for the pinout information. The POWER/SERIAL
connector is a 16-pin MCBH16M bulkhead connector that requires an
MCIL16F mating connector pigtail.

NOTE The Device Enable output is on when the modem is sending data to
the host or if the modem receives the Dial command (ATD). Refer to "Device
Enable" on page 5-101 for more information. Refer also to Section 2,
"Specifications,” for the electrical specifications.

NOTE When the modem is switched on, the internal batteries, if installed,
automatically power the modem when there is no external power or if the
external power drops below 22 VDC.

To connect the modem to a power supply and to an instrument using the
RS-232 or RS-422 interface, refer to the pinout information provided in
Table 4-1 on page 4-7 for the POWER/SERIAL connector, and to the
connector information provided with the instrument. A mating connector
pigtail is provided for this purpose.

To connect a subsea modem to an instrument using the RS-485 serial
interface, refer to Figure 4-3.

To connect a subsea modem to a power supply and to a PC, perform the
steps listed below.

1. Connect the connector pigtail to the POWER/SERIAL connector.

2. Refer to Table 4-2 and connect the pins listed to an available serial
RS-232 port on the PC. The table shows the connections for a DB-9
serial port connector typically used on laptop computers.

NOTE Only serial port 1 will accept all the commands.

3. Refer to Table 4-1 on page 4-7 and connect the DC power and ground
pins to the DC power supply if one is used

Transducer Connections. For an ATM-914, ATM-924 or ATM-964 Acoustic
Telemetry Modem, connect the supplied transducer cable to the
TRANSDUCER connector on the modem and to the bulkhead connector on
the remote transducer.

User’s Manual
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Table 4-2 Subsea Modem POWER/SERIAL Connector to DB-9
Pin-to-Pin Connections

SUBSEA MODEM

HOST PC DB-9 CONNECTOR

HOST PC DB-9 CONNECTOR

POWER/SERIAL CONNECTOR SIGNAL PORT 1 PORT 2
DIRECTION
PIN | LABEL | PORT FUNCTION PIN | LABEL FUNCTION PIN | LABEL FUNCTION
10 GND Ground 5 GND Ground
RTS 1 Requestto Send | Modem to Host | 8 CTS Clear to Send
RXD Receive Host to Modem 3 TXD Transmit
TXD Transmit Modem to Host 2 RXD Receive
11 RXD Receive Host to Modem 3 TXD Transmit
12 TXD 5 Transmit Modem to Host 2 RXD Receive
13 RTS Request to Send | Modem to Host 8 CTS Clear to Send
15 GND Ground 5 GND Ground
B Rx+
Pin 6 RS-485+
. Tx+
Pin 4
. Rx-
Pin 9 RS-485-
. Tx-
Pin7

Figure 4-3 Subsea Modem POWER/SERIAL Connector Serial Port 1 RS-485 Connections
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Setting up the ATM-900 Series Modem Board
Sets

The ATM-900 Series Modem Board Sets are set up with all of the connections
made directly to the boards. The locations of the connectors are shown in
Drawing B-270-156. The drawing is included in Section 10, "Drawings."

Power and Serial Interface Connections.
The power and serial interface connections,
RS-232 or RS-422, are made with separate 018 642
connectors on the ATM-900 and ATM-903

Board Sets. When connecting an ATM-900

9 7 5 3

or ATM-903 to a PC or to an instrument, 4 2 7
power is connected to J3 of the Transmit/ 5P BOARD / KEY /
Receiver board, and one of two serial (PIN 1)

interface connections is made to J7 of the
DSP board. Refer to Figure 4-4 for the DSP
board serial connector J7 pin orientation, and
to Table 4-3 on page 4-11 for the pinout
information. Refer to Table 4-5 on page 4-12
for the power connector J3 pinouts. J3 requires a Molex 09-50-3051 mating
connector with Molex 08-50-0185 pins. J7 requires a Molex 22-55-2101
mating connector with Molex 16-02-1117 pins and Molex 15-04-5104 clip. In
addition, a Molex 15-04-0292 key must be inserted into pin 1 of the
22-55-2101 connector. J7 is serial port 1.

Figure 4-4 ATM-900 and
ATM-903 DSP Board Serial
Connector J7, Face View

The second serial interface connection is

made to J8. Refer to Figure 4-5 for the DSP
board serial connector J8 pin orientation, and
to Table 4-4 for the pinout information. J8 - 2 4 6 —
requires a Hirose DF11-6DS-2C mating | ]
connector with Hirose DF11-2428SCA pins. Figure 4-5 ATM-900 and

J8 is serial port 2. ATM-903 DSP Board Serial
Connector J8, Face View

1 3 5

User’s Manual
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Table 4-3 ATM-900 and ATM-903 DSP Board Serial Port 1
Connector J7 Pinouts

SIGNAL
PIN LABEL FUNCTION DIRECTION
1 Keyed Pin
No Connection
GND Ground
. . Modem to Host/
4 TXD/RX(-) | RS-232 Transmit/RS-422 Receive(-) Host to Modem
5 TX(+) RS-422 Transmit(+) Modem to Host
6 RXD RS-232 Receive Host to Modem
7 DE Device Enable (See NOTE below.) Modem to Host
8 No Connection
9 TX(-) RS-422 Transmit(-) Modem to Host
. Modem to Host/
10 RTS/RX(+) | Requestto Send/RS-422 Receive(+) Host to Modem

Table 4-4 ATM-900 and ATM-903 DSP Board Serial Port 2

Connector J8 Pinouts

PIN LABEL FUNCTION DISRE(':\I"I'A;I(_)N

1 RTS Request to Send Modem to Host

2 No Connection

3 GND Ground

4 TXD RS-232 Transmit Modem to Host

5 DE Device Enable (See NOTE below.) Modem to Host

6 RXD RS-232 Receive Host to Modem

:} NOTE The Device Enable output is on by default when the modem is

sending data to the host or if the modem receives the Dial command (ATD).

Refer to "Device Enable" on page 5-101 for more information. Refer also to
Section 2, "Specifications," for the electrical specifications.

4 Setup and Test
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Table 4-5 ATM-900 and ATM-903 Transmit/Receive Board Power
Connector J3 Pinouts

PIN FUNCTION
1 Reserved
2 Ground
3 External Power Input 1 (12-36 VDC)
4 Ground
5 External Power Input 2 (12—36 VDC)

Perform the steps listed below to connect an ATM-900 or ATM-903 to a DC
power supply and to an instrument or PC.

1. Refer to Table 4-5 and connect Pin 5 to the DC power supply positive
through a 6-Amp inline fuse.

2. Connect Pin 4 to the DC power supply negative.

3. If connecting serial port 1 of the ATM-900 or ATM-903 to an instrument,
refer to Table 4-3 on page 4-11 and connect the pins listed to the
RS-232 or RS-422 interface of the instrument. For serial port 2, refer to
Table 4-4 on page 4-11 and connect the pins listed to the RS-232
interface.

:} NOTE Only serial port 1 will accept all the commands.

If connecting the ATM-900 or ATM-903 to a PC, refer to Table 4-6 for
serial port 1 or to Table 4-7 for serial port 2 and connect the pins listed to
an available serial RS-232 port on the PC. The tables show the
connections for a DB-9 serial port connector typically used on laptop
computers.

If required, continue with the steps listed below to connect a second DC
power supply as a backup.

:} NOTE Pin 3 has an internal series diode, while pin 5 does not. If connecting
a second power source, it is recommended that an external series diode be
connected to pin 5 for proper load sharing.

) EAR-Controlled Technology Subject to
User S Manual Restrictions Contained on the Cover Page P/N M'270'261 ReV. H
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4. Refer to Table 4-5 on page 4-12 and connect Pin 3 to the DC power
supply positive through a 6-Amp inline fuse

5. Connect Pin 2 to the DC power supply negative.

To connect an ATM-900 or ATM-903 to an instrument using the RS-485 serial
interface, refer to Figure 4-6.

Table 4-6 ATM-900 and ATM-903 DSP Board Serial Port 1 Connector J7
to DB-9 Pin-to-Pin Connections

ATM-900 and ATM-903 DSP HOST PC DB-9
BOARD SERIAL PORT 1 SIGNAL CONNECTOR
CONNECTOR J7 DIRECTION

PIN | LABEL FUNCTION PIN | LABEL FUNCTION
GND Ground 5 GND Ground
TXD Transmit Modem to Host 2 RXD Receive
RXD Receive Host to Modem 3 TXD Transmit

10 RTS Regléizt o Modem to Host 8 CTS Clear to Send

Table 4-7 ATM-900 and ATM-903 DSP Board Serial Port 2 Connector J8
to DB-9 Pin-to-Pin Connections

ATM-900 and ATM-903 DSP HOST PC DB-9
BOARD SERIAL PORT 2 SIGNAL CONNECTOR
CONNECTOR J8 DIRECTION
PIN | LABEL FUNCTION PIN | LABEL FUNCTION
1 RTS Regl:;:jt to Modem to Host 8 CTS Clear to Send
GND Ground 5 GND Ground
4 TXD Transmit Modem to Host 2 RXD Receive
RXD Receive Host to Modem 3 TXD Transmit

EAR-Controlled Technology Subject to .
4 Setup and TESt Restrictions Contained on the Cover Page SEttlng Up the MOdemS
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. Rx+

Pin 10 RS-485+
. Tx+

Pin5
. Rx-

Pin 4 RS-485-
. Tx-

Pin 9

Figure 4-6 ATM-900 and ATM-903 DSP Board Serial Port 1
Connector J7 RS-485 Connections

ATM-903 Transducer Connections. The ATM-903 includes a remote
transducer and a transducer cable. Connect the transducer cable to the
transducer and to J1 of the Transmitter board. Table 4-8 shows the pinout
information for the connectors on the transducer cable. J1 requires a
Molex 50-57-9405 mating connector with Molex 16-02-1117 pins. A wiring
diagram for the transducer cable is shown in Figure 4-7. The transducer
cable connector on the transducer is an MCIL3F connector.

Table 4-8 ATM-903 Transducer Cable Wiring

TRANSDUCER
TRANSMITTER CABLE
BOARD J1 FUNCTION TRANSDUCER

CONNECTOR

Transducer (-) 2

— No Connection

Transducer (+) 3

— No Connection
Shield 1

|| W|IN|F

HCDLSF
LOCKING SLEEVE
MCIL3F FACE WIEW BLK Jl T/R PCB

o =
o 3 ¢ = 3T RED g

@ e © =
b o
SHLD
CUSTOMER-SUPPLIED
CONNECTIONS
MCIL3F 2 COND W/ SHLD

3 3

54321

DRAIN 3

NOTE: COLORS ARE FOR REFERENCE ONLY, GO BY PIN NUMBERS.

Figure 4-7 ATM-903 Transducer Cable Wiring Diagram
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DSP Board I/O Connector. The ATM-900
and ATM-903 Board Sets include an 1/O

connector J3 on the DSP board. This = j
connector provides a CMOS interface that - — 0
becomes serial port 2 when the P2Protocol o
configuration parameter is set to [E]
1 (CMOQOS). When set to 0 (RS-232), serial
port 2 is an RS-232 interface and is
available on J8. For information on how to — ]
set configuration parameters, refer to N i
"Configuration System" on page 5-54. For ]

infor.matio.n on the P2Protocql . Figure 4-8 ATM-900 and
configuration parameter and its available ATM-903 1/O Connector J3,
settings, refer to "P2Protocol" on Face View

page 8-20. The I/O connector is also used

to input a one pulse per second (1PPS) signal for driving the modem’s
real-time clock. Refer to "Real-Time Clock" on page 5-94 for information on
the real-time clock. Table 4-9 lists the connector pinout information and
Figure 4-8 shows the connector pin orientation. J3 requires a Hirose DF11-
12DS-2C mating connector with Hirose DF11-22SCA pins.

Table 4-9 DSP Board I/O Connector J3 Pinouts

CoNNECTORI3 | LABEL FUNCTION | 5 aecrion
1 RXD Port 2 CMOS Receive | Host to Modem
2 GND Ground
3 TXD Port 2 CMOS Transmit | Modem to Host
4 GND Ground
5 RE Release Enable Modem to Host
6 BIN_OUTO Reserved Output Modem to Host
7 GND Ground
8 BIN_OUT1 Reserved Output Modem to Host
9 BIN_INO 1PPS In Host to Modem
10 GND Ground
11 BIN_IN1 Reserved Input Host to Modem
12 RELEASE SENSE Release Sense Host to Modem

EAR-Controlled Technology Subject to .
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Setting up the CM-900 Series Compact Modems

The CM-900 Series Compact Modems are set up with all of the connections
made directly to the Compact Modem board. The locations of the connectors

are shown in Figure 4-9.

CHASSIS Ji1
GROUND

HHH

LilLl
@

e IIII

J10 J6 J2

J9

Figure 4-9 Compact Modem Board Connectors

Power and Serial Interface Connections.
The power and RS-232 serial interface
connections are made with separate
connectors on the Compact Modem board.
When connecting a Compact Modem to a PC
or to an instrument, power is connected to J6,
and the RS-232 connection is made to J2. For
the RS-232 connection, the maximum cable
length is 2 meters, as CMOS signal levels only
are used. Refer to Figure 4-10 for the power
connector J6 pin orientation, and to Table 4-10
for the pinout information. Refer to

Figure 4-11 for the RS-232 connector J2 pin
orientation, and to Table 4-11 for the pinout
information. J6 requires a Molex 0050579404
mating connector with Molex 0016021117
pins. J7 requires a Hirose DF11-6DS-2C
mating connector with Hirose DF11-22SCA
pins.

B =H EH H
4 a 2

Figure 4-10 Compact
Modem Power Connector

J6 Top View
J i) J9) L
1 3 5
I

Figure 4-11 Compact
Modem RS-232 Serial
Interface Connector J2 Top
View
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Table 4-10 Compact Modem Power Connector J6 Pinouts

PIN FUNCTION
1 External Power Input 1 (7—14 VDC)
2 External Power Input 2 (7—14 VDC)
3 Ground
4

Ground

CAUTION An external power voltage of greater that 14 VDC will damage the
' Compact Modem board.
e

Table 4-11 Compact Modem RS-232 Serial Interface Connector J2

Pinouts
PIN LABEL FUNCTION Dlsngg'ﬁlc_)N

1 RTS Request to Send Modem to Host

2 BIN_IN Binary Input Host to Modem

3 GND Ground

4 TXD CMOS Transmit Modem to Host

5 DE Device Enable (See NOTE below.) Modem to Host

6 RXD CMOS Receive Host to Modem

:} NOTE The Device Enable output is on by default when the modem is

sending data to the host or if the modem receives the Dial command (ATD).

Refer to "Device Enable" on page 5-101 for more information. Refer also to
Section 2, "Specifications," for the electrical specifications.

Chassis Ground Connection. A mounting hole is provided for chassis
ground as shown in Figure 4-9 on page 4-16. It should be electrically
connected to the chassis to prevent a ground differential between the
Compact Modem board and other components and to improve the acoustic
receive performance in certain situations.
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Transducer Connections. The Compact

Modem includes a remote transducer and a

transducer cable. Connect the transducer T T

cable to the transducer and to J9 of the

Compact Modem board. Refer to Figure 4-12 B [E

for the transducer connector J9 pin orientation 2 z

and to Table 4-12 for the pinout information. J9 | |

requires a Molex 0050579403 mating

connector with Molex 0016021117 pins. Figure 4-12 Compact

Modem Transducer

Connector J9 Top View

Table 4-12 Compact Modem Transducer Connector J9 Pinouts

PIN FUNCTION
1 | XDCR (+)
Shield
3 | XDCR (-)

Alternate CMOS RS-232/Switched Power
Output Connections. An alternate CMOS
RS-232/switched power output connection is
available on J10 of the Compact Modem
board. The output power is 3.3 VDC. Refer
to Figure 4-13 for the connector J10 pin Figure 4-13 Compact
o.r|enta.t|on and.to Table 4-13 for the. Mogem Alternate CI?MOS
pinout information. J10 requires a Hirose RS-232/Switched Power
DF11-4DS-2C mating connector with Hirose Output Connector J10 Top
DF11-22SCA pins. View

- R - |
Cal - O |

Table 4-13 Compact Modem Alternate CMOS RS-232/Switched Power
Output Connector J10 Pinouts

PIN FUNCTION

1 Ground

2 CMOS Transmit (TXD)

3 Switched Power Output
4 CMOS Receive (RXD)

) EAR-Controlled Technology Subject to
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Auxiliary Connections. An auxiliary

connection for a third power input and

reserved binary input/output connections is G B B @O
available on J11 of the Compact Modem | 3 5 7 il
board. The Reserved /O connectionsmaybe 1 m m m m H
used for areset line or a PPS pulse for precise | 2 4 6 8 :
time stamping of events. Refer to Figure 4-14

for the connector J11 pin orientation and to Figure 4-14 Compact
Table 4-14 for the pinout information. J11 Modem Auxiliary
requires a Hirose DF11-8DS-2C mating Connector J11 Top View

connector with Hirose DF11-22SCA pins.

Table 4-14 Compact Modem Auxiliary Connector J11 Pinouts

PIN FUNCTION
Digital Ground

Reserved Analog Input

Power Ground

External Power Input 3 (7—14 VDC)
Reserved

Reserved I/0 (Bin_IO_0)

Reserved

Reserved I/0 (Bin_IO_1)

O IN|OO| O DI W|N|PF

Setting up the Host Processor

If a PC is to be used as the host processor, it must be set up to run a terminal
program, such as ProComm Plus, which is available from DataStorm
Technologies, or Tera Term, which can be downloaded from
http://logmett.com/index.php?/products/teraterm.html. The serial port used to
connect to the modem must be selected and correctly configured using the
terminal program.

If an instrument is to be used as the host processor, refer to the
documentation provided with the instrument for the setup information.

After connecting the modem to the PC as described in "Setting Up the
Modems" on page 4-6, perform the steps listed below to prepare the PC.

EAR-Controlled Technology Subject to -
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1. Install the terminal program communications software on the PC.

2. Start the terminal program, select the serial port that is connected to the
modem and configure the port as follows:

Baud Rate: 9600 baud
Parity: None
Data Bits: 8

Stop Bits: 1

In addition, the terminal emulation type should be set to the VT-100 or, if
VT-100 is not available, ANSI.

Checking the Modems and Host Processors

Once the modems and host processors are set up, several simple preliminary
checks can be made to verify that the modems are operating properly and
that all of the connections are correct. In addition, the modems can be
prepared for online or datalogger operation before deployment.

Turning on a Modem and Entering Command
Mode

Perform the steps listed below to turn on a modem, enter Command mode
and execute a few simple commands. When entering a command, always
follow it by pressing Enter. In addition, be sure the PC is connected to serial
port 1 of the modem. Serial port 1 should always be used when in Command
mode.

1. Turn on the PC and run the terminal program.

2. If an ATM-900 Series Acoustic Telemetry Modem is being used as the
modem, switch on the modem by pushing in the switch on the side of
the end cap.

The banner message should be displayed, and if the modem is set to
power up in Command mode, the command prompt (>) will also be
displayed as in the following example:

User’s Manual
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Teledyne Benthos ATM-900 Series

LF Frequency Band

Standard version 8.10.3

Nov 3 2014 09:08:46

Features enabled [Dual Serial Port]
user:1>

If the command prompt is not displayed, enter +++ rapidly. The modem
should go into Command mode and display the command prompt.

. At the command prompt enter the command cfg all, for example, to

view all of the modem settings.

. To change any setting, at the command prompt enter

@[parameter]=[value]. For example, entering @TxRate=1200 will
change the transmitting acoustic bit rate to 1200 bits per second.

Verifying the Acoustic Operation of a Modem’s

Receiver

It is best to check the acoustic receive capability of the modem before

deploying it in the water. While in Command mode, a simple procedure can
determine if the modem’s receiver is functioning properly. However, this

method should not be used to determine the receive sensitivity of modem.
For more information, refer to "Acoustic Test" on page 5-103.

Perform the steps listed below to verify the acoustic operation of the modem’s

receiver.

1. Atthe command prompt enter ATTN1.

Values for the automatic gain control (AGC) should be displayed,
updating once per second.

. Lightly rub and tap the transducer.

The AGC values should change, decreasing the more vigorously the
transducer is rubbed and tapped.

3. To stop the display of the AGC values, enter ATTNO.

4 Setup and Test
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Checking the Acoustic Link between a Pair of
Modems in Air

The acoustic link between a pair of modems in air can be checked with no risk
of damaging them when used at power levels at or below -6dB. However, it
is preferable to operate the modems at the lowest possible power setting of
-21 dB which usually results in a better acoustic connection. The modem
transducers should also be placed about 6 inches (15 cm) apart in open air
with no obstacles between them. Should the connection be poor, it may be
necessary to add acoustic baffling material, such as bubble wrap, around the
transducers to reduce ambient noise and multipath interference.

Perform the steps listed below to check the acoustic link between a pair of
modems in air.

1. Place the modems approximately 6 inches (15 cm) apart in open air with
the transducers facing each other and with no obstacles between them.

2. Turn on the PC and run the terminal program.
3. Turn on the modem.

The banner message should be displayed, followed by the command
prompt. If the command prompt is not displayed, enter +++ rapidly. The
modem should go into Command mode and display the command
prompt.

4. Enter ATXn, where n is the address of the remote modem. If the
modems are being checked for the first time, their addresses are both
00. Both modems can have the same address for this test.

5. Verify that the displayed output is similar to the following example:

00800 bits/sec
MOD:05 ERR:000 SNR:27.1 AGC:07 SPD:+00.0 CCERR:014

Preparing a Pair of Modems for Real-Time Data
Transfer

One of the operating modes of a modem is Online mode. In Online mode any
input received over the serial interface from its host processor is
automatically transferred in real time to another modem with which it is online
by transmitting the data over the acoustic link. And any data received from
that modem over the acoustic link is automatically output on the serial
interface to the host processor. To be in Online mode two modems are

User’s Manual
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required. In addition, all modems are shipped with a default address of 0 and
are set to go into Online mode automatically when they are switched on.
However, itis best to prepare the modems for real-time data transfer by using
a unique address for each.

Perform the steps listed below to prepare a modem pair for real-time data
transfer using 3 for the subsea modem address and 2 for the surface modem
address.

1.

10.
11.

12.
13.

Connect the modem to be used as the subsea modem to the serial port
of the PC as described in "Setting Up the Modems" on page 4-6.

. Turn on the PC and run the terminal program.

Turn on the modem.

The banner message should be displayed, followed by the command
prompt. If the command prompt is not displayed, enter +++ rapidly. The
modem should go into Command mode and display the command
prompt.

At the command prompt enter @LocalAddr=3.
At the command prompt enter @RemoteAddr=2.

At the command prompt enter @OpMode=0nline. This setting causes
the modem to go into Online mode when it is powered up.

. Enter +++ rapidly to place the modem back into Command mode.

At the command prompt enter cfg store. This command will store
the new configuration.

. Connect the modem to be used as the surface modem to the serial port

of the PC
Turn on the PC and run the terminal program.
Turn on the modem.

The banner message should be displayed, followed by the command
prompt. If the command prompt is not displayed, enter +++ rapidly. The
modem should go into Command mode and display the command
prompt.

At the command prompt enter @LocalAddr=2.
At the command prompt enter @RemoteAddr=3.

4 Setup and Test
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14.
15.
16.

At the command prompt enter @OpMode=0nline.
Enter +++ rapidly to place the modem back into Command mode.
At the command prompt enter cfg store.

When the modems are deployed, any data input to either serial port of
the surface or subsea modem will be transmitted acoustically to the other
modem.

Preparing a Modem for Data Logging

Another operating mode of a modem is Datalogger mode where any input
received over the serial interface from its host processor is stored in the
modem’s flash memory.

Perform the following steps to prepare a modem for data logging.

1.

Connect the modem to be used as the data logging modem to the serial
port of the PC as described in "Setting Up the Modems" on page 4-6.

. Turn on the PC and run the terminal program.

Turn on the modem.

The banner message should be displayed, followed by the command
prompt. If the command prompt is not displayed, enter +++ rapidly. The
modem should go into Command mode and display the command
prompt.

At the command prompt enter @OpMode=Datalog. This setting causes
the modem to go into Datalogger mode when it is powered up.

Enter +++ rapidly to place the modem back into Command mode.

If desired, enable the ring buffer by entering @RingBuf=Ena at the
command prompt. For information on the ring buffer, refer to "RingBuf"
on page 8-41.

. At the command prompt enter cfg store. This command will store

the new configuration.

Turn the modem off and then on again. It will go into Datalogger mode
automatically when powered up.
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Reloading Software Applications

A modem runs the following software applications: bootloader, diagnostic and
modem. The bootloader is used for loading the diagnostic and modem
software. The diagnostic software contains the Power On Self Test (POST)
and is in the S-270-67 Diag Utility vx.x.rom file. The modem software is in the
S-270-68 Standard Modem vx.x.x.rom file. Both files are included with this
manual. Typically, when an application upgrade occurs, only the modem
software needs to be updated. This process can be done using the ATEU
command as described on page 7-14. When using this command, follow the
on screen prompts. If power is lost during the update procedure, or the
procedure fails altogether, the modem will boot into the following prompt:

Boot Loader version 5.1
(FFS-enabled)
[BOOT] user:1>

Should this prompt appear, the diagnostic software, the modem software or
both may need to be reloaded.

:} NOTE Should the prompt not appear, verify that the baud rate is 115,200 as

instructed during the update. Also verify that the parity is none, the number
of data bits is eight, and the number of stop bits is one. Be sure to use any
standard terminal program that features the Xmodem or 1K-Xmodem
transfer protocol, such as ProComm Plus or Tera Term. Turn on the modem
and within a second or two press Escape several times until the Boot
Loader banner and prompt appear. Repeat the process if they don't. If
repeating the process does not work, contact Teledyne Benthos. For
information on how to contact Teledyne Benthos, refer to "Customer
Service" on pagev.

Follow the steps listed below to reload the diagnostic and modem software.

1. Save the S-270-67 Diag Utility vx.x.rom and S-270-68 Standard Modem
vx.x.x.rom files on the PC that is connected to the modem.

2. At the Boot Loader prompt, enter:
update diag

3. Follow the on screen instructions to transfer the file S-270-67 Diag Utility
vx.x.rom from the PC to the modem using the Xmodem or 1K-Xmodem
protocol.
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. At the Boot Loader prompt, enter:

update

. Follow the on screen instructions to transfer the file S-270-68 Standard

Modem vx.x.x.rom from the PC to the modem using the Xmodem or
1K-Xmodem protocol.

. Return the baud rate to 9600 baud.

. Turn the modem off and then on again.

The banner message should be displayed, and if the modem is set to
power up in Command mode, the command prompt (>) will also be
displayed as in the following example:

Teledyne Benthos ATM-900 Series

LF Frequency Band

Standard version 8.10.3

Nov 3 2014 09:08:46

Features enabled [Dual Serial Port]
user:1>
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5 Modem Operation

=3

This section provides an overall description of the Teledyne Benthos acoustic
telemetry modems operation, including the various operating modes, their
associated commands and how to enter them. The modem commands,
which are input to a modem from its host processor over the serial interface,
control the operation of the modem. An understanding of the operating
modes and commands is important when integrating and operating the
modems with other instruments.

NOTE To enter commands serial port 1 of the modem must be connected to
acomputer that is set up to run aterminal program, such as ProComm Plus
or Tera Term. Refer to "Setting Up the Modems" on page 4-6 for instructions
on how to connect the modem to a PC and to "Setting up the Host
Processor" on page 4-19 for instructions on how to set up the PC as the
local host processor.

Modem commands are entered using the Command Line for Acoustic
Modem (CLAM) shell user interface. The CLAM shell provides both user input
and output and is similar to that provided on Unix platforms. The CLAM shell
also supports the AT command set which is similar to the Hayes standard AT
commands that is used for dial-up modems. All the AT commands begin with
"AT," and all the CLAM shell and AT commands are accepted on serial port 1
only. For a detailed description of the available AT commands, refer to
Section 7, "Modem AT Command Set." Many of these commands are called
out in this section.

Although the modem commands control the operation of the modems,
configuration parameters directly affect how some of the commands are
applied and how a modem functions in each of its operating modes. For a
detailed description of the configuration parameters and how to set them,
refer to Section 8, "Modem Configuration Parameters." A number of the
configuration parameters are called out in this section.

NOTE When entering a configuration parameter setting, the configuration
parameter name is prefixed with the character "@," followed by the
character "=" and then the setting itself. This format is used throughout this
manual when referring to an actual configuration parameter setting.
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Online Mode

When a modem is in Online mode and is online with a remote modem, input
from its host processor over the serial interface is treated as data which are
freely exchanged between the local and remote host processors.

A modem will go into Online mode when it is powered up only if
@OpMode=0nline, which is the factory default setting. In this case any input
to the modem over the serial interface is transmitted to the remote modem
whose address is the setting of its RemoteAddr configuration parameter.
Therefore @OpMode=0Online allows the modem to go online automatically
with that remote modem after being powered up or awakened from its
lowpower state. The remote modem can be in any mode.

A modem can be placed into Online mode and go online with a remote
modem regardless which mode the remote modem is in, and in any of the
following ways:

Using the Dial command (ATDn). From Command mode only, entering
the Dial command will cause the modem to go into Online mode and to go
online with the remote modem at address n. The Dial command also sets
the RemoteAddr configuration parameter setting of the remote modem to
the address of the local modem and the RemoteAddr configuration

parameter setting of the local modem to the address of the remote modem.

Using the Online command (ATO). From Command mode only, entering
the Online command will cause the modem to go into Online mode and to
go online with the remote modem whose address is the setting of its
RemoteAddr configuration parameter. The Online command also sets
@OpMode=0nline which ensures the modem will remain online if the
modem is awakened from the lowpower state.

Setting @OpMode=0Online. From Command mode only, setting
@OpMode=0nline will cause the modem to go into Online mode and to go
online with the remote modem whose address is the setting of its
RemoteAddr configuration parameter. Setting @OpMode=0nline also
ensures the modem will remain online if power is cycled or the modem is
awakened from the lowpower state.

Cycling power—@OpMode=0nline. If @OpMode=0Online and

cfg store is used to save the configuration parameter settings,
powering down the modem and then powering up the modem will place it
into Online mode and the modem will be online with the remote modem
whose address is the setting of its RemoteAddr configuration parameter.
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A\

Receiving a Dial command (ATDn) from a remote modem. If the
modem receives a Dial command from a remote modem, the modem will
go into Online mode and go online with the remote modem.

Transmit Data Buffers

Each modem includes eight internal 4-kbyte transmit data buffers for a total
buffer size of 32 kbytes. This allows data that are input to the modem over the
serial interface to be organized into eight 4-kbytes packets. After a transmit
data buffer has filled, the modem will immediately transmit the entire data
packet. If data are input to the modem, but the transmit data buffer does not
fill, the modem will transmit the partial data packet after a preset time called
the forwarding delay. The forwarding delay is determined by the setting of the
FwdDelay configuration parameter and ranges from 50 milliseconds to

5 seconds in 50-millisecond intervals.

CAUTION If the Online Interrupt command (+++) is entered to place the
modem into Command mode while data remains in a partially filled 4-kbyte
transmit data buffer, the data will not be transmitted and the buffer will be
cleared. Refer to "Online Interrupt +++" on page 7-7 for information on the
Online Interrupt command.

While data are being transmitted from a 4-kbyte transmit data buffer, data can
continue to be input to the modem over the serial interface, filling the
additional 4-kbyte transmit data buffers. Since the serial interface baud rate
is typically faster than the acoustic bit rate, having the eight 4-kbyte transmit
data buffers allows a faster serial interface baud rate for up to 32 kbytes of
data. If an instrument is expected to output a continuous stream of data to the
modem that exceeds 32 kbytes, flow control must be used to prevent loss of
data. For information how to set the flow control, refer to "P1FlowCtl" on
page 8-11 for serial port 1 and to "P2FlowCtl" on page 8-19 for serial port 2.

CAUTION If flow control is not used and data are input to the modem when
all eight of the 4-kbyte transmit data buffers are full, the data will be
ignored, hence lost.

If data retry, as determined by the setting of the DataRetry configuration
parameter, is enabled, the total buffer size is reduced to 28 kbyte, as one of
the 4-kbyte transmit data buffers is reserved for retransmission of the data
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should an error occur. If disabled, the full 32 kbytes are available. For
information on the DataRetry configuration parameter, refer to "DataRetry" on
page 8-46. Flow control will ensure there is no loss of data, as when the eight
4-kbyte transmit data buffers are full, flow control will not allow the host
processor to output data to the modem.

Data Format

Data, including parity, that are input to a modem over the serial interface
when the modem is in Online mode can be in any format that fits into 8-bit
bytes. For example, the data can be 7 bits with parity, 8-bit ASCII or 8-bit
binary. However, it cannot be 8 bits with parity.

Online Break

Alocal modem that is connected to a PC will detect a serial port break if it is
sent over the serial interface from the PC. If the local modem is online with a
remote modem, it will command the remote modem to send the equivalent
break on its serial interface. If the remote modem is connected to an RD
Instruments Acoustic Doppler Current Profiler (ADCP), the break will wake up
and reset the current meter. Therefore, the current meter essentially performs
in the same manner as it would if it received the break directly from the PC.

Error Checking

With each 4-kbyte data packet transmitted, a checksum is calculated and
also transmitted. The modem that receives the packet also calculates a
checksum and compares it to the transmitted checksum. If enabled with the
setting of the Verbose configuration parameter, the received data statistics
comprising the checksum pass or fail results (CRC), the multipath delay
(MPD), the signal-to-noise ratio (SNR), the relative speed between the local
and remote modems (SPD), the automatic gain control (AGC), and the
corrected channel errors (CCERR) are displayed. Refer to "Acoustic Link
Test ATXn" on page 7-24 for a detailed description of the received data
statistics. The Verbose configuration parameter must be set to 2 or higher for
the received data statistics to be displayed. In addition, the ShowBadData
configuration parameter must be set to Ena to display data packets with failed
CRCs.
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Command Mode

When a modem is in Command mode, input from its host processor over the
serial interface is treated as commands. A modem will go into Command
mode when it is powered up only if @OpMode=Command.

:} NOTE The factory default setting of the OpMode configuration parameter is
Online, which causes the modem to go into Online mode when it is powered

up.

When powered up in any mode, a modem will boot up and display a banner
message. The banner message includes the frequency band, such as LF or
MF, the firmware version, and the current time and date as shown in the
following example:

Teledyne Benthos ATM-900 Series

LF Frequency Band

Standard version 8.10.3

Nov 3 2014 09:07:58

Features enabled [Dual Serial Port]
CONNECT 00800 bits/sec

The banner message is suppressed when @Verbose=0.

:} NOTE When there are a lot of data stored in the data logger of the modem,
the boot up time is longer, delaying the banner message on power up by 10
seconds or more.

There are two basic types of commands provided by the CLAM shell and the
AT command set that it supports: commands that are executed by the local
modem—the modem where the commands are entered over the serial
interface—and commands that are sent by the local modem over the acoustic
link to be executed by a remote modem. The commands perform a number
of different functions: setting of the local modem’s configuration parameters,
going online with a remote modem, reading a remote modem’s configuration
parameter settings, testing the acoustic link between the local and remote
modems, and many others. When a command is entered, the modem will
indicate the execution of the command with a message and then display the
command prompt.
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A modem can be placed into Command mode in any of the following ways:

Using the Online Interrupt command (+++). Entering the Online
Interrupt command will place the modem into Command mode. Refer to
"Online Interrupt +++" on page 7-7 for information on the Online Interrupt
command.

Cycling power—@OpMode=Command. If @OpMode=Command and
cfg store is used to save the configuration parameter settings,
powering down the modem and then powering up the modem will place the
modem into Command mode.

Acoustic Command Execution

When a modem receives a command over the acoustic link, it will respond in
one of the following ways:

Go into one of two of the operating modes. If the command is the Dial
command (ATDn), then the modem will go into Online mode; if it is the
Remote Datalogger Disable command (AT$BDn) and the modem is in
Datalogger mode, then also Online mode,; if it is the Remote Datalogger
Enable command (AT$BEn), then Datalogger mode.

Go into the lowpower state. If the command is the Hang Up command
(ATH), the modem will go into the lowpower state without transmitting an
acknowledgment.

Transmit an acknowledgment. If the command is one that does not
require that the modem transmit back specific information, the modem will
execute the command and transmit an acknowledgment. For example, if a
modem receives the Remote Power command (AT$Pn,m), it executes the
command by setting the transmit power level to level m, and then it
transmits an acknowledgment at the new transmit power level.

Transmit information. If the command is one that requires that the
modem transmit back specific information, the modem will transmit the
requested information. For example, if a modem receives the Remote
Bytes Stored command (AT$BNnN), it executes the command by
transmitting the number of bytes stored in its data logger.

User’s Manual

EAR-Controlled Technology Subject to
Restrictions Contained on the Cover Page P/N M‘270'26, ReV- H



Acoustic Telemetry Modems 5-7

Entering Commands

Commands can only be entered when a modem has been connected to a
host processor and is in Command mode. For information on how to set up
the modem, refer to "Setting Up the Modems" on page 4-6. The commands
are input to the modem from its host processor over the serial interface at the
baud rate of the serial interface. The data format for the commands is ASCII
with 8 bits, no parity and 1 stop bit.

:} NOTE Any reference to alocal modem in the command descriptions that

follow refers to the modem to which commands and data are input from the
host processor over the serial interface. Any reference to a remote modem
refers to the modem to which acoustic commands are sent and from which
data and acknowledgments are received over the acoustic link.

If an external PC is used as the host processor, commands can be entered
from the keyboard and data and messages displayed on the monitor.
Commands are entered at the command prompt, and every command must
be followed by pressing Enter for the command to be executed.

To enter a command, type the command in accordance with the command
entry requirements. Keyboard functions, such as Backspace, Delete and Left
and Right Arrows can be used if needed. For CLAM shell commands only,
multiple commands can be entered on a single line by separating them with
a semicolon (;). However, this command concatenation feature should be
used carefully, as it can sometimes produce undesirable results, depending
on the commands selected and the number of them.

Command Line Shortcuts

To make inputting and editing of command lines easier, the following
command line shortcuts are available:

Ctrl-A. Returns the cursor to the start of the command line without deleting
any characters.

Ctrl-D. Terminates certain commands. In particular it will terminate any
command that is expecting an input stream.

Ctrl-K. Deletes all the characters on the command line from the cursor
position to the end of the line.

Ctrl-U. Deletes the entire command line.
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Left and Right Arrow keys. Moves the cursor left and right on the
command line.

Up and Down Arrow keys. Scrolls up and down through the command
line history buffer.

Tab Completion

Tab completion, which applies to CLAM shell commands, saves typing by
automatically completing partially entered commands, file names and
configuration parameters based on available matches. If a single match is
found, the command, file name or configuration parameter entry is
completed. If two or more possible matches are found, a partial completion is
attempted up to the first character difference, and then all the possible
matches are displayed as a guide for entering additional characters or as a
simple help feature to indicate what commands are available. To use the tab
completion feature, enter one or more characters, and then press Tab. Tab
completion can be used multiple times on a single line.

NOTE Tab completion cannot be used when entering AT commands.

Command Prompts

The command prompt includes any combination of the ">" character, the
privilege level and the history number as in the following example:

user:5>

Any one or a combination of these characters are selectable, or no prompt
can be selected. The command prompt is selected using the prompt
configuration parameter.

To select the prompt, for serial port 1 enter @P1Prompt= or for serial port 2
enter @P2Prompt= followed by a numerical code as follows:

1 >
2 Privilege level
4  Command history number

To select two or all three prompts, create the code by adding the
corresponding numbers. For example, setting @P1Prompt=7 will create the
following prompt for serial port 1:

user:36>

User’s Manual
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for a privilege level of user. To select no prompt, enter @P1Prompt=0 or
@P2Prompt=0 for serial port 1 or serial port 2, respectively. To display the
codes for the prompts, enter @P1Prompt or @P2Prompt. For more
information on the P1Prompt and P2Prompt configuration parameters, refer
to "P1Prompt" on page 8-9 or to "P2Prompt" on page 8-17.

Command Numbers and History

Beginning on power up each entered command is counted, and the current
command number can be displayed as the prompt or as part of the prompt as
described in "Command Prompts" on page 5-8. In addition, the last 10
commands can be displayed using the hist command, and any one of them
can be selected for re-entering or for executing. To display the last 10
commands, enter hist. To execute a previously executed command again,
enter ! followed by the command number. For example, entering 125 will
execute command number 25 if it is one of the last 10 commands executed.
Alternatively, to select a previously executed command for re-entry, use the
Up and Down arrow keys, and then press Enter to execute it. For more
information on the hist command, refer to "hist" on page 5-14.

Privilege Levels

All commands have a privilege level associated with it. To display or execute
a particular command, it must be included in the currently assigned privilege
level. The current privilege level can be displayed as the prompt or as part of
the prompt as described in "Command Prompts" on page 5-8. Three privilege
levels are available:

* safe
* user
* update

The safe privilege level only allows the execution of AT commands as well as
avery restricted set of CLAM shell commands, such as setpriv, help, and
hist. It should be used to avoid unintentional entries. The user privilege
level is the default. It allows entry of most commands and grants access to
the file system commands. The update privilege level should only be used
when replacing or updating the modem boot loader. The privilege level is set
using the setpriv command. For example, entering setpriv safe
assigns the safe privilege level. The setpriv command can also be used to
list the available privileges. For more information on the setpriv command,
refer to "setpriv" on page 5-14.
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Serial Checksums

The number of bytes transmitted in a serial command can be verified with two
types of checks, a one-byte exclusive or (XOR) checksum and a two-byte
cyclic redundancy check (CRC) checksum. The choice of which is
determined by the number of digits transmitted after a space and an asterisk
at the end of a command. If the command includes an incorrect checksum,
an error message is returned and the command is not executed. If the display
verbosity is set to 3 or greater, the correct checksum value will be displayed.

XOR Checksum. The XOR checksum is used when a command is sent that
ends with a space, an asterisk and two hexadecimal digits as in the following
example:

ated:hello *7c¢

The command ated:hel 1o was used for the XOR checksum to calculate
the checksum value of 7c. The checksum is calculated starting from the first
non-whitespace character and ending with the last non-whitespace
character. Whitespace characters are space, tab, return, and newline.

As another example, for the command date, the ASCII values of date in
hexadecimal are 0x64, 0x61, 0x74, and 0x65. The symbol for XOR is "/|."
The XOR calculation is 0x64 *| 0x61 = 0x05, 0x05 #| 0x74 = 0x71, and
0x71 7 0x65 = 0x14 for

user:7>date *14

where all leading and trailing spaces surrounding the command are not
counted in the calculation.

CRC checksum. The CRC checksum is stronger than the XOR checksum
since it results in a 16-bit checksum value. It uses the data message as a
dividend and performs long division using a specified polynomial as a divisor.
The remainder becomes the 2-byte checksum. The polynomial used is the
CRC-CCITT standard 0x11021 with the initial CRC=0, no reverse and no final
XOR. On the Python website http://www.crcmod.sourceforge.net, the values
are represented as the predefined name "xmodem." Some example values
are the following:

date *c7e6
ati *9549
atrO *73c6

User’s Manual
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As in the case with the XOR checksum, the CRC checksum starts with the
first non-whitespace character and ends with the last non-whitespace
character. If an incorrect CRC checksum is submitted, then an error message
and the correct checksum will be displayed.

Command Aliases

One or more aliases can be created for any command. They are typically
used for the more frequently entered commands to reduce the number of
entered characters. For example, an alias of "sf" can be created for the
setpriv command as follows:

alias st setpriv safe

The command from which the alias is created can still be used. To remove
the alias, the unal 1as command can be used as in the following example:

unalias sf

The al 1as command can also be used to display the current list of aliases
and to display the command assigned to an alias. For more information on

the al 1as command, refer to "alias" on page 5-12, and for unalias, refer to
"unalias" on page 5-13.

CLAM Shell Scripting

When in Command mode, CLAM shell scripts can be run. These scripts are
stored in files. The scripts can process conditional statements, looping
constructs, script variables, environment variables, and command line
arguments. Some of the commands used primarily for scripting are the
following:

e Conditionals, such as 1F, else, and fi.
* Loops, such as <label> and goto.

* Variables, such as set variable name value, $<variable
name>, and $0 - $14.

e Comment //.

* Control, such as exit, error_ignore, error_halt,
error_jump, and sleep.

e Calculations, such as +, -, *, /, and %.
e Comparisons, such as ==, I=, >, >= < <= and streq.

For more information on CLAM shell scripting, refer to the "Teledyne Benthos
CLAM Shell Scripting Guide" (P/N M311294-NFC).
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Command Syntax
CLAM shell command descriptions use the Wirth Syntax Notation as follows:

command Plain text is literal

[option] Optional

{file} Optional repetition of zero or more
<value> Text or numerical content

alb A choice ofaor b

() Grouping

Parser Commands
The following parser commands are available:
* alias
* unalias
* help
* hist

* setpriv

alias

The al 1as command creates an alias for a single command or for multiple
commands in a command string. One or more aliases can be created for any
command. They are typically used for the more frequently entered
commands to reduce the number of entered characters.

Syntax: alias [<alias> [<cmd>]]
or
alias [<alias> "{[<cmd>]}"

Privilege: user

Example 1: To create the alias "sf" to set the privilege level to safe, enter:
alias st setpriv safe

The alias "sf" can now be used instead of or in addition to the
setpriv safe command.

) EAR-Controlled Technology Subject to
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Example 2: To create an alias "dv" for the two concatenated commands date
and atv, enter:

alias dv "date;atv"

The quotes are used to create an alias for the entire line and prevent
the command concatenation special character (;) and space from
treating the line as two separate commands.

The al 1as command can also be used to display the current list of aliases
and to display the command assigned to an alias. To display the list, enter just
al 1as. To display the assigned command for an alias, enter al 1as followed
by the alias.

Example 3: To display the current list of aliases, enter:
alias

Example 4: To display the assigned command for the alias sf, enter:

alias st
unalias
The unal 1as command removes the alias created with the al 1as
command.
Syntax: unalias <alias>|all
Privilege: user
Example: To remove the alias "sf" for the setpriv safe command, enter:
unalias sf
help

The hellp command displays the syntax for all the available commands or a
specific command under the current privilege level.

Syntax: help [sectlist|<sect_name>|<command>]

Privilege: safe

Example 1: To display help for all the commands, enter:
help

Example 2:  To display help for the setpriv command, enter:

help setpriv
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hist
The hist command displays the last 10 commands entered along with their
sequential number which begins at power up.

Syntax: hist

Privilege: safe

Example 1: To display the last 10 commands entered and their sequential
number, enter:

hist
To select a displayed command for re-entry, use the Up and Down arrow

keys. To execute a displayed command, enter ! followed by the command
number.

Example 2: To execute command number 25, enter:

125

setpriv

The setpriv command sets the current privilege level. Three privilege
levels are available without requiring a password: safe, user and update.
Three additional available privilege levels require passwords: factory, diag,

and sys.
Syntax: setpriv safe|user|update|factory|diag|sys
Privilege: safe

Example 1: To set the current privilege level to user, enter:
setpriv user

The setpriv command can also be used to list the available privilege
levels, both those that do not require a password and those that do.

Example 2: To list the available privilege levels, enter:

setpriv
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Modem Management Protocol Mode

The Modem Management Protocol (MMP) mode is a serial command and
control interface scheme implemented on the ATM-900 Series Acoustic
Telemetry Modems, the CM-900 Series Compact Modems, the SMART
Releases, and the UTS-9XXX Series Universal Topsides. MMP mode
provides a means for control of the modems by other computer devices
without the need to parse the human-readable serial output when using the
AT and CLAM shell commands. Because of differences in the serial output of
modems with older and newer firmware versions, programs designed to
extract information from the modems could be rendered inoperable. MMP
mode provides a terse and static method for executing commands and
collecting data from any modem with a serial interface, regardless of the
firmware version. Almost everything that can be done, including the
exchange of data, with the AT and CLAM shell commands can be done using
MMP mode. For more information on the MMP mode, refer to the "Teledyne
Benthos Modem Management Protocol (MMP) User’s Manual” (P/N
M311397).

Modem Management Protocol Mode Commands

The following modem management protocol mode command is available:
* mmpd

mmpd

The mmpd command enables MMP mode for the modem serial port it is
connected to. The modem will now communicate over this serial interface
using MMP mode until the interface is terminated by entering Ctrl-D.

Syntax: mmpd

Privilege: user

Example: To start MMP mode, enter:
mmpd

(To terminate MMP mode, enter Ctrl-D.)

5 Modem Operation Rt oo oo o e e Modem Management Protocol Mode



5-16 TELEDYNE BENTHOS

Datalogger Mode

When a modem is in Datalogger mode, input from its host processor over the
serial interface is treated as data which are stored in the internal flash
memory or optionally in an external SDHC card. Up to 6 MB of data can be
stored in internal memory. However, with the SD Datalogger option ("-D"),
which adds an SDHC card and its carrier board, the total memory size is
increased to 4 GB. With this option, setting @LogStore=SDHC enables the
4 GB of memory, which is the maximum limit of the datalogger memory even
though a 32-GB SDHC card is actually used. With @LogStore=internal, only
the internal 6 MB of memory can be used, and when using this memory, the
actual available memory for data storage, however, depends primarily on the
record sizes and the metadata, which is information about the data. For
example, if the average record size is 1 KB, the metadata will consume only
about 3% of memory; if 32 bytes, then 50% of memory. The available
memory also depends on the file system formatting. The file system
formatting memory requirements do not apply to the 6 MB of internal memory
available for data storage, however.

:} NOTE When the SDHC card is enabled by setting @LogStore=SDHC, all the

datalogger commands will apply only to the datalogger on the SDHC card.
In addition, the RingBuf configuration parameter cannot be set to Enato
enable the ring buffer. For information on the RingBuf configuration
parameter, refer to "RingBuf" on page 8-41.

The stored data are partitioned into discrete, searchable records with
metadata tags that allow them to be searched and filtered. Local and remote
data and metadata retrieval functions are supported on both memory
configurations. A modem will go into Datalogger mode when it is powered up
only if @OpMode=Datalog. Data stored in the data logger are not lost when
the modem is powered down. The contents of the data logger memory of a
remote modem can be read or cleared at any time over the acoustic link. The
number of bytes of data stored can also be read. The same is true for a local
modem over the serial interface.

CAUTION Some Datalogger mode functions will not be compatible when
upgrading from a firmware version that is earlier than 8.6.0. Therefore,
before upgrading from a firmware version that is earlier than 8.6.0, the
contents of the data logger memory should be output and then cleared. For
instructions on how to output the contents of the data logger memory, refer
to "Output Local Data Logger ATBT" on page 7-65, and to clear it, "Clear
Local Data Logger ATBC" on page 7-63.
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A modem can be placed into Datalogger mode in any of the following ways:

Setting @OpMode=Datalog. From Command mode only, setting
@OpMode=Datalog will place the modem into Datalogger mode.

Receiving a Remote Datalogger Enable command (AT$BEN). If the
modem receives a Remote Datalogger Enable command from another
modem, the modem will go into Datalogger mode, and the OpMode
configuration parameter will be set to Datalog.

Cycling power—@OpMode=Datalog. If @OpMode=Datalog and cfg
store is used to save the configuration parameter settings, powering
down the modem and then powering up the modem will place the modem
into Datalogger mode.

6-MB Internal Memory

For the 6-MB internal memory only, the data logger can hold up to 6 MB of
data in either one of two storage modes: flat mode where data accumulates
up to the 6-MB limit at which recording stops, or ring buffer mode where the
data are accumulated until the 6-MB limit is reached, at which point the oldest
384-388 kbyte files are erased and new incoming data continues to be
recorded. These modes are selected with the RingBuf configuration
parameter. Files stored in the flash file system will also reduce the amount of
memory available. For information on the flash file system, refer to "Flash File
System" on page 5-40.

SDHC Card Memory and Formatting

The SDHC card can be removed and read directly on a PC. For instructions
on how to change the SDHC card, refer to "Changing the SDHC Card" on
page 9-11. The file formats for the data files are in the form nnnnnnnn.log
where nnnnnnn is a 0-padded number that increases from 0 to 99999999
until the data logger is cleared. In addition, a set of index files in the form
nnnnnnn.idx is also included, following the same conventions as the .log files.
The index files contain the indexing and time stamping data that correspond
to the discrete data records in the log files. Each .idx file will have one 32-byte
metadata record for every data parcel that begins in the corresponding .log
file, regardless of whether it is fully contained within that .log file or spills over
into the next one. If it is desired to clear the SDHC card while installed on a
PC, then the card must be formatted either on the PC before being reinstalled
into the modem or with the Format command after it is reinstalled. The
format must be FAT32 with 4096-byte cluster sizes. The modem should
always be deployed with a newly formatted SDHC card.

. EAR-Controlled Technology Subject to
5 MOdem Operatlon Restrictions Contained on the Cover Page Datalogger MOde



5-18 TELEDYNE BENTHOS

Record Parceling

The data logger saves data in discrete records which are indexed and are
searchable. The way in which a record is partitioned can occur in one of the
following ways:

* When the maximum record size of 4096 bytes is reached.

When @LogMode=FwdDelay and no further characters have been
received for the time specified by the setting of the FwdDelay
configuration parameter.

* When @LogMode=Sentinel and an ASCII character matches that
specified by the setting of the Sentinel configuration parameter.

* When @LogMode=ChrCount and the number of characters matches
that specified by the setting of the ChrCount configuration parameter.

* When @AcData=Datalog or UART+Datalog to store data received over
the acoustic link in the data logger. For example, if data are received
while the data logger is configured to log data, the data become a
single record, regardless of its length or sentinel characters.

* When @AcStats=Stats, Timestamp or Stats+Time to store statistics
based on received data over the acoustic link in the data logger. For
example, if statistics are received while the data logger is configured to
log statistics, the statistics become a single record, regardless of its
length or sentinel characters.

Search and Retrieval

Data can be searched for and retrieved from the local and remote modems
either as single contiguous blocks or as discrete records. For contiguous
block retrieval, where there are both 4-kbyte blocks and 256-byte sub-blocks,
AT commands are used. For descriptions of the AT commands and how to
enter them, refer to Section 7, "Modem AT Command Set." When retrieving
data as contiguous blocks, no time stamps are provided. For discrete record
retrieval, records of a particular type and with time stamps can be selected.
Single records and multiple records over any specified range can be retrieved
from the local and remote modems with a 64-kbyte limit per command
execution on the remote modem only.

:} NOTE When there are a lot of data stored in the data logger of the modem,
the boot up time is longer, delaying the banner message on power up by 10
seconds or more.
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Data Logger Commands
The following data logger commands are available:
e difind
e dllist
* dlrecs
* rdIfind
* rdllist
* rdlrecs
e didump
* rdldump
* rdiblk
* diclear
* rdiclear
ATBC
AT$BCn
AT$BEN
AT$BDnN

difind

The dlfind command extracts and displays data logger records from the
local modem in accordance with specified search parameters. These search
parameters contain one or more of the following:

* Starting point
* Ending point
* Step interval
* Flags

The starting and ending point parameters can be in the form of a time stamp
in years, months, days, hours, minutes, and seconds; a record number
referenced to the start or the end of the data logger's data set; or the number
of records from the starting point. The step interval specifies how many
records should be skipped when displaying data. For example, an interval of
15 would display the first and then every 15th record from the starting point
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to the ending point. If no step interval is specified, then every record from the
starting point to the ending point would be displayed. The flags parameter
specifies the source of the data. Valid flags are the following:

pl Data received on serial port 1

p2 Data received on serial port 2

ac Data received as an acoustic packet and the related statistics
Xp Transponder reply detections

di Internally generated diagnostic information

mmp Data received as an MMP message

dev Data entered using the /dev/log device

ain Data received from an analog input

Multiple flag types may be joined with "&." Not specifying a flag will include all
flags. In addition, an optional "-i" modifier will cause metadata to be displayed
for each record along with the record itself. The metadata is composed of the
record number, the time stamp, the file size in bytes, and the flags for each
record. An optional "-x" modifier specifies that the data are to be displayed as
ASCII hexadecimal values, otherwise as ASCII text.

Each record in the data logger has a record number associated with it, where
the first record is record number 0. Therefore, for example, the fifth record is
record number 4; the sixth record, number 5, and so on. Negative record
numbers are also used. Negative record numbers specify records from the
last record in the data logger. For example, record number -1 is the last
record, record number -2 is the second from the last, record number -5 is the
fifth record from the last, and so on.

The CLAM shell command parameters determine which search criteria are to
be applied and whether metadata is to be provided for each record displayed.
The command parameters are the following:

-i Metadata

-X Display data as ASCII hexadecimal values

recno Record number

@time  Time stamp

numrec Record number

step Record step
flags Flags
All Extracts and displays all of the data logger records
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The time stamp is in YYYYMMDDhhmmss format where YYYY is required
and can be followed, in order, by one or more of the rest of the parts.

Syntax:

Privilege:

Example 1:

Example 2:

Example 3:

Example 4:

Example 5:

Example 6:

Example 7:

Example 8:

difind [-1] [-X] +|-<recho>|@<time> [+|-<recho>|@<time>|<numrecs>]
[/<step>] [<flags>]

user

To extract and display the data logger records from the local modem
for the year 2011, enter:

difind ©2011

To extract and display the data logger records from the local modem
for the year 2011 along with the metadata for each, enter:

difind -1 02011

To extract and display the data logger records from the local modem
for the period January 3, 2011 to February 7, 2011, enter:

difind ©20110103 ©20110207

To extract and display the data logger records from the local modem
for the period January 3, 2011 to February 7, 2011 along with the
metadata for each, enter:

difind -1 @20110103 @20110207

To extract and display as ASCII hexadecimal values the first and then
every 10th record from the data logger of the local modem for the
period January 3, 2011 to February 7, 2011 along with the metadata
for each, enter:

dIfind -i -x ©20110103 ©@20110207 /10

To extract and display the first 100 records from the data logger of the
local modem from noon on January 3, 2011, along with the metadata
for each, enter:

diIfind -i ©@20110103120000 100

To extract and display the first 100 records from the data logger of the
local modem from noon on January 3, 2011 that were received on
serial port 1, along with the metadata for each, enter:

dIfind -i @20110103120000 100 p1

To extract and display the first 100 records from the data logger of the
local modem from noon on January 3, 2011 that were received on
serial port 1 or were received acoustically, along with the metadata for
each, enter:

dIfind -i @20110103120000 100 plé&ac

5 Modem Operation
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Example 9:

Example 10:

Example 11:

Example 12:

Example 13:

Example 14:

Example 15:

Example 16:

dllist

To extract and display the first and then every 5th record of the first
100 records from the data logger of the local modem from noon on
January 3, 2011 that were received on serial port 1 or were received
acoustically, along with the metadata for each, enter:

difind -1 ©@20110103120000 100 /5 pl&ac

To extract and display every record from the data logger of the local
modem, enter:

difind O -1 ordifind all

To extract and display the third through the second to the last record
from the data logger of the local modem, enter:

difind +2 -2

To extract and display record number 30 of the data logger of the local
modem, enter:

difind +30

To extract and display the 30th record from the end of the data logger
of the local modem, enter:

difind -30

To extract and display 7 records starting from record number 30 of the
data logger of the local modem, enter:

difind +30 7

To extract and display 7 records starting from the 30th record from the
end of the data logger of the local modem, enter:

difind -30 7

To extract and display all records starting from the 30th record from
the end of the data logger of the local modem, enter:

difind -30 -1

The dl 1 ist command displays the number of bytes and the number of
records in the data logger of the local modem, along with the time stamps for
the first and last record. Each time stamp comprises the year, month, day,
hour, minute, and second the record was created. The total number of bytes
and records from all the data sources together are displayed as well as those
from the individual data sources. In addition, which memory, internal or the
SDHC containing the stored data is indicated. The Local Bytes Stored
command (ATBN) can also be used to display only the total number of bytes

stored.

User’s Manual

EAR-Controlled Technology Subject to
Restrictions Contained on the Cover Page P/N M‘270'26, ReV- H



Acoustic Telemetry Modems 5-23

Syntax: dllist

Privilege: user

Example: To display the number of bytes, the number of records and the first
and last record time stamps in the data logger of the local modem,
enter:
dilist
or
ATBN

dlrecs

The dlrecs command displays, in accordance with specified search
parameters, the number of bytes and the number of records in the data logger
of the local modem, along with the approximate time in seconds that it will
take to transmit them to a remote modem at the current acoustic bit rate of
the local modem. The acoustic bit rate is determined by the setting of the
TxRate configuration parameter in the local modem, and the search
parameters are the same as that for the d1 find command as described in
"dIfind" on page 5-19.

Syntax: direcs [-i] [-X] +|-<recno>|@<time> [+|-<recno>|@<time>|<numrecs>]
[/<step>] [<flags>]

Privilege: user

Example: To display the number of bytes and the number of records in the data

logger of the local modem and the approximate time to transmit them
at the current acoustic bit rate setting for the year 2011, enter:

dlrecs ©2011

As in the example above, all of the examples provided for the d1find
command as described in "dIfind" on page 5-19 apply in exactly the same
way for the dlrecs command.

rdlfind

The rdITind command causes a remote modem to extract and to transmit
over the acoustic link its data logger records, up to 16 kbytes at a time, in
accordance with specified search parameters. This command can only be
entered on serial port 1. Except for the additional command parameter "addr,"
which is the remote modem address, these search parameters are the same
as that for the dIfind command as described in "dIfind" on page 5-19.
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Syntax: rdifind <addr> [-i] [-X] +|-<recho>|@<time>
[t+]-<recno>|@<time>|<numrecs>] [/<step>] [<flags>]

Privilege: user

Example: To search for and display the data logger records from the remote

modem at address 5 for the year 2011, enter:
rdifind 5 @2011

As in the example above, with the exception of the additional command
parameter "addr," all of the examples provided for the d1'find command as
described in "dIfind" on page 5-19 apply in exactly the same way for the
rdIfind command.

rdllist

The rdllist command causes a remote modem to transmit over the
acoustic link the number of bytes and the number of records in its data logger,
along with the time stamps for the first and last record. This command can
only be entered on serial port 1. Each time stamp comprises the year, month,
day, hour, minute, and second the record was created. The only command
parameter is "addr," which is the remote modem address.

Syntax: rdllist <addr>
Privilege: user
Example: To display the number of bytes, the number of records and the first

and last record time stamps in the data logger of the remote modem
at address 5, enter:

rdllist 5

rdirecs

The rdlrecs command causes a remote modem to transmit over the
acoustic link, in accordance with specified search parameters, the number of
bytes and the number of records in its data logger, along with the approximate
time in seconds that it will take to transmit them to the local modem at the
current acoustic bit rate of the remote modem. This command can only be
entered on serial port 1. The acoustic bit rate is determined by the setting of
the TxRate configuration parameter in the remote modem, and except for the
additional command parameter "addr," which is the remote modem address,
the search parameters are the same as that for the dl1 find command as
described in "dIfind" on page 5-19.
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Syntax: rdirecs <addr> [-i] [-X] +|-<recho>|@<time>
[t+]-<recno>|@<time>|<numrecs>] [/<step>] [<flags>]

Privilege: user

Example: To search for and display the number of bytes and the number of

records in the data logger of the remote modem at address 5 and the
approximate time to transmit them at the current acoustic bit rate
setting for the year 2011, enter:

dlrecs @2011

As in the example above, with the exception of the additional command
parameter "addr," all of the examples provided for the d1find command as
described in "dIfind" on page 5-19 apply in exactly the same way for the
rdlrecs command.

didump

The dldump command causes the local modem to extract and to display a
selectable number of contiguous bytes from its data logger records that were
input from a specific data source or all the sources beginning with a specific
byte. The byte index is zero based, meaning that the first byte is byte 0, the
second is byte 1, the third is byte 2, and so on. An optional "-x" modifier
specifies that the data are to be displayed as ASCII hexadecimal values,
otherwise the data are displayed as ASCII text. The data source is selected
with the flags parameter which is described in "dIfind" on page 5-19.
However, only one flag can be selected. If no flag is specified, data from all
the data sources are included.

Syntax: didump [-X] <byte_index> <byte_count> [<flags>]
Privilege: user

Example 1: To extract and display 1000 bytes beginning with the 500th byte from
the data logger of the local modem, enter:

dldump 499 1000

Example 2: To extract and display 1000 bytes beginning with the 500th byte from
the data logger of the local modem and display their ASCII
hexadecimal values, enter:

dldump -x 499 1000

Example 3: To extract and display 1000 bytes beginning with the 500th byte from
the data logger of the local modem that were received on serial port 1
and display their ASCII hexadecimal values, enter:

dldump -x 499 1000 p1l
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rdldump

The rdIdump command causes a remote modem to extract and to transmit
over the acoustic link a selectable number of contiguous bytes from its data
logger records that were input from a specific data source or all the sources
beginning with a specific byte. This command can only be entered on serial
port 1. The byte index is zero based, meaning that the first byte is byte 0, the
second is byte 1, the third is byte 2, and so on. Except for the additional
command parameter "addr,” which is the remote modem address, the search
parameters are the same as that for the dldump command as described in
"dldump" on page 5-25.

Syntax: rdldump <addr> [-x] <byte_index> <byte count> [<flags>]
Privilege: user

Example 1: To extract and display 1000 bytes beginning with the 500th byte from
the data logger records of the remote modem at address 5, enter:

rdldump 5 499 1000

Example 2:  To extract and display 1000 bytes beginning with the 500th byte from
the data logger records of the remote modem at address 5 and display
their ASCII hexadecimal values, enter:

rdldump 5 -x 499 1000

Example 3: To extract and display 1000 bytes beginning with the 500th byte from
the data logger records of the remote modem at address 5 that were
received on serial port 1 and display their ASCIl hexadecimal values,
enter:

rdldump 5 -x 499 1000 p1l

rdiblk

The rdIblk command provides the same results and is used in the same
way as the rd ldump command, but the data are transmitted more efficiently
as less data overhead is required, and the amount of data is limited to

4096 bytes. This command can only be entered on serial port 1. The optional
"-x" modifier, however, is not available, and therefore the data are displayed
only as ASCII text. In addition, the byte index is zero based, meaning that the
first byte is byte 0, the second is byte 1, the third is byte 2, and so on.

Syntax: rdiblk <addr> <byte_index> <byte count> [<flags>]
Privilege: user

Example: To extract and display 1000 bytes beginning with the 500th byte from
the data logger records of the remote modem at address 5, enter:

rdiblk 5 499 1000
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diclear
The dlclear command clears the contents of the data logger memory of the
local modem.
Syntax: diclear
Privilege: user
Example: To clear the contents of the data logger memory of the local modem,
enter:
diclear
The modem responds with:
Are you sure? [y/n]:
If you are sure, enter:
y
rdiclear

The rdlclear command clears the contents of the data logger memory of
a remote modem and can only be entered on serial port 1. The only command
parameter is "addr," which is the remote modem address.

Syntax: rdiclear <addr>
Privilege: user
Example: To clear the contents of the data logger memory of the remote modem

at address 5, enter:
rdiclear 5

The modem responds with:
Are you sure? [y/n]:

If you are sure, enter:

y

ATBC

The Clear Local Data Logger command (ATBC) clears the contents of the
data logger memory of the local modem.

Syntax: ATBC

Privilege: user
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Example: To clear the contents of the data logger memory of the local modem,
enter:
ATBC
AT$BCn

The Clear Remote Data Logger command (AT$BCn) clears the contents of the data
logger memory of the remote modem at address n.

Syntax: AT$BCn
Privilege: user
Example: To clear the contents of the data logger memory of the remote modem
at address 5, enter:
AT$BC5
AT$BEN

The Remote Data Logger Enable command (AT$BEN) causes the remote
modem at address n to go into Datalogger mode.

Syntax: AT$BEN
Privilege: user
Example: To cause the remote modem at address 5 to go into Datalogger mode,
enter:
AT$BES
AT$BDn

The Remote Data Logger Disable command (AT$BDn) causes the remote modem at
address n to go into Online mode and to go online with the local modem if the remote
modem is in Datalogger mode.

Syntax: AT$BDn
Privilege: user
Example: To cause the remote modem at address 5 to go into Online mode and

to go online with the local modem if the remote modem is in
Datalogger mode, enter:

AT$BDS
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Dual Serial Port Option

In its standard configuration a modem allows input of data from a single
instrument for the purpose of transmitting the data to a remote modem or
storing the data in the modem’s data logger. However, an optional Dual Serial
Port feature is available which allows two instruments to be connected to a
single modem for the same purpose. In addition, data that are transmitted to
a remote modem can be routed to specific serial ports of that modem through
the use of a transport addressing scheme. Transport addressing enables
configuration of the transmitting and receiving modems such that data that
are input to either serial port 1 or serial port 2, or both, of the transmitting
modem can be output on either serial port 1 or serial port 2, or both, of the
receiving modem in any combination. When just storing data to a modem’s
data logger, the data are tagged in accordance with which serial port the data
were input on.

:} NOTE The Dual Serial Port option is not available for a Compact Modem.

The Dual Serial Port feature requires the purchase and installation of a
feature key in the internal flash memory of the modem, with the exception of
the UTS-9XXX Series Universal Topsides which include a key as standard.
The Dual Serial Port feature key is modem serial number based and is
available from Teledyne Benthos. When installed, the configuration
parameters associated with it become available and the feature can be used.

The following configuration parameters are associated with the Dual Serial
Port feature:

* InputMode
TPortMode
SrcP1

* SrcP2

e Dstl

* Dst2

The InputMode configuration para