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Notice and Disclaimer

ESTA does not approve, inspect, or certify any installations, procedures, equipment or materials for
compliance with codes, recommended practices or standards. Compliance with a ESTA standard or
recommended practice, or an American National Standard developed by ESTA, is the sole and exclusive
responsibility of the manufacturer or provider and is entirely within their control and discretion. Any
markings, identification or other claims of compliance do not constitute certification or approval of any type
or nature whatsoever by ESTA.

ESTA neither guarantees nor warrants the accuracy or completeness of any information published herein
and disclaim liability for any personal injury, property or other damage or injury of any nature whatsoever,
whether special, indirect, consequential or compensatory, directly or indirectly resulting from the
publication, use of, or reliance on this document.

In issuing and distributing this document, ESTA does not either (a) undertake to render professional or
other services for or on behalf of any person or entity, or (b) undertake any duty to any person or entity
with respect to this document or its contents. Anyone using this document should rely on his or her own
independent judgment or, as appropriate, seek the advice of a competent professional in determining the
exercise of reasonable care in any given circumstance.
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Published by:
Entertainment Services and Technology Association (ESTA)
630 Ninth Avenue, Suite 609
New York, NY 10036 USA
Phone: 1-212-244-1505
Fax: 1-212-244-1502
standards@esta.org
http://tsp.esta.org/

The ESTA Technical Standards Program

The ESTA Technical Standards Program was created to serve the ESTA membership and the
entertainment industry in technical standards related matters. The goal of the Program is to take a leading
role regarding technology within the entertainment industry by creating recommended practices and
standards, monitoring standards issues around the world on behalf of our members, and improving
communications and safety within the industry. ESTA works closely with the technical standards efforts of
other organizations within our industry, including USITT, and VPLT, as well as representing the interests
of ESTA members to ANSI, UL, and the NFPA. The Technical Standards Program is accredited by the
American National Standards Institute.

The Technical Standards Council (TSC) was established to oversee and coordinate the Technical
Standards Program. Made up of individuals experienced in standards-making work from throughout our
industry, the Council approves all projects undertaken and assigns them to the appropriate working group.
The Technical Standards Council employs a Technical Standards Manager to coordinate the work of the
Council and its working groups as well as maintain a “Standards Watch” on behalf of members. Working
groups include: Control Protocols, Electrical Power, Event Safety, Floors, Fog and Smoke, Followspot
Position, Photometrics, Rigging, and Stage Machinery.

ESTA encourages active participation in the Technical Standards Program. There are several ways to
become involved. If you would like to become a member of an existing working group, as have over two
hundred people, you must complete an application which is available from the ESTA office. Your
application is subject to approval by the working group and you will be required to actively participate in
the work of the group. This includes responding to letter ballots and attending meetings. Membership in
ESTA is not a requirement. You can also become involved by requesting that the TSC develop a standard
or a recommended practice in an area of concern to you.

The Control Protocols Working Group, which authored this Standard, consists of a cross section of
entertainment industry professionals representing a diversity of interests. ESTA is committed to
developing consensus-based standards and recommended practices in an open setting.
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Foreword
(This foreword contains no requirements and is not part of E1.11.)

This Standard describes a method of digital data transmission between controllers and controlled lighting
equipment and accessories, including dimmers and related equipment. This Standard is intended to
provide for interoperability at both communication and mechanical levels with controllers made by different
manufacturers.

There are five normative annexes in this Standard. These address extensions of the base standard and
are considered part of the Standard, which means that when an extension described in an Annex is
implemented, compliance with the annex is mandatory. However, a product compliant with the Standard
can be manufactured without implementing these annexes.

The original version of the DMX512 Standard was developed in 1986 by the Engineering Commission of
the United States Institute for Theatre Technology, Inc. (USITT). Minor revisions were made in 1990.
DMX512 has gained international acceptance throughout the entertainment industry, even though USITT
is not formally accredited as a standards making body. The earlier versions of this Standard covered only
data used by dimmers. In practice this Standard has been used by a wide variety of devices; this version
recognizes that fact.

In 1998, it became evident that additional updates to the Standard were necessary and formal recognition
through an internationally recognized standards organization was required. USITT issued a Call for
Comments in order to solicit recommendations for changes to the Standard. At the same time, USITT
transferred maintenance of DMX512 to ESTA's ANSI-accredited Technical Standards Program, now
operating as ESTA's Technical Standards Program.

A Task Group established under the TSP’s Control Protocols Working Group acted on the proposals
received in response to the Call for Comments. The primary goal was to make editorial updates to
DMX512 appropriate for current times, including the addition of technical features while maintaining a
balance with backward compatibility. Many proposals, while technically innovative, could not be accepted
because their implementation would not have been backward compatible and would have immediately
rendered obsolete most of the installed base of equipment.

In 2004, as a result of the actions taken on those proposals and subsequent development under the
Policies and Procedures of the ESTA Technical Standards Program, E1.11-2004 was approved as an
American National Standard. Despite being an American National Standard, development has had strong
international participation and support.

Beginning in 2007, based on comments and requests from users and manufacturers, minor revisions were
made to E1.11-2004 and submitted to the public for review and comment. These changes included
defining one of the reserved Alternate START Codes for UTF-8 text packets, a note emphasizing refresh
timings, and removal of the informative PICS (Protocol Implementation Compliance Statement) clauses.
The PICS clauses were simply a summary of the mandatory requirements of the standard, but often had
to employ language that used double negatives and led to confusion about some requirements. The 2008
edition was the result of those revisions to the 2004 edition. This edition is a reaffirmation of the 2008
edition.
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1 General

1.1 Scope

This Standard describes a method of digital data transmission between controllers and controlled equipment as
described in Clause 1.4 and accessories, including dimmers. It covers electrical characteristics, data format,
data protocol, and connector types.

This Standard is intended as a guide for:

1. Equipment manufacturers and system specifiers who wish to integrate systems of lighting equipment
and accessories, including dimmers, with controllers made by different manufacturers.

2. Equipment manufacturers seeking to implement a standard digital transmission protocol in their
lighting control and accessory products.

3. System specifiers and designers to gain detailed information about allowed connectors and allowed
system topologies.

This standard is not intended to replace existing protocols other than USITT DMX512 and DMX512/1990. Cable
requirements and premises wiring are not within the scope of this Standard.

Equipment compliant with this Standard will be marked DMX512-A or USITT DMX512-A in order to distinguish it
from the previous (informally recognized) versions. Unless otherwise noted, references to DMX512 in this
document refer to DMX512-A.

1.2 Overview and Architecture

This standard uses a simple asynchronous eight-bit serial protocol consisting of an untyped byte stream
produced by standard UARTSs, The physical media, not addressed in this document, is normally, but not
exclusively, a two-pair cable, with each pair serving as a data link. The media is driven using ANSI/TIA/EIA-485-
A-1998 (hereafter referred to as EIA-485-A in this document) balanced data transmission techniques. Physical
connection at devices is via 5-pin XLR connectors or by “hard-wiring” to terminals. Restricted use of connectors
other than 5-pin XLR is allowed if certain conditions apply (see clause 7).

Data on the primary data link is sent in packets of up to 513 slots. The first slot is a START Code, which defines
the information in the subsequent slots in the packet. The interoperability of equipment complying with the
Standard is largely due to the use of the NULL START Code by transmitting devices. Proper function is
dependent upon the receiving device(s) extracting the pertinent data for processing from each transmitted
packet.

Data on the secondary data link, when implemented, is used for a variety of purposes, all of which fall within the
scope of EIA-485-A. Identification of the required circuit topology for any particular implementation is defined.

1.3 Appropriate uses of this Standard

Equipment designers and general users of this Standard will recognize that this Standard is intended to fill only
a limited range of uses. Other standards will be more appropriate for different uses. This is not intended to
support a venue wide network that can carry data for lighting, sound, and scenery mechanization, for example,
all on the same wire.

This Standard does not require mandatory error checking of NULL START Code packets. There is no assurance
that all DMX512 packets will be delivered. It is common practice for merge units and protocol converters to drop
packets that they cannot process in a timely manner. The 1986 and 1990 versions of the USITT Standard
specifically allow dimmers to ignore packets that they cannot process in a timely manner, and this concept
survives in this version of the Standard with respect to NULL START Code packets.
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1.4 Classes of data appropriate for transmission over links designed to this Standard
DMX512 is designed to carry repetitive control data from a single controller to one or more receivers. This
protocol is intended to be used to control dimmers, other lighting devices and related non-hazardous effects

equipment.

1.5 Classes of data not appropriate for transmission over links designed to this Standard
Since this Standard does not mandate error checking, DMX512 is not an appropriate control protocol for

hazardous applications.

1.6 Compliance

Compliance with this Standard is strictly voluntary and the responsibility of the manufacturer. Markings and
identification or other claims of compliance do not constitute certification or approval by the E1 Accredited
Standards Committee. See clause 10 for Marking and Disclosure requirements.

2 Normative references
ANSI/TIA/EIA-568-B-2001

ANSI/TIA/EIA-485-A-1998
Multipoint Systems

Commercial Building Telecommunications Cabling Standard

Electrical Characteristics of Generators & Receivers for Use in Balanced Digital

This standard will be referred to as EIA-485-A in this document.

Electronics Industries Alliance
2500 Wilson Boulevard

Arlington , VA 22201-3834 USA
+1-703-907-7500
http://www.eia.org/

Telecommunications Industry Association
2500 Wilson Blvd., Suite 300

Arlington, VA 22201 USA

+1-703- 907-7700 fax: +1-703-907-7727
http://www.tiaonline.org/

‘ Note: EIA-485-A is compatible with: ISO/IEC 8482:1993 Information Technology - Telecommunications
and information exchange between systems - Twisted pair multipoint interconnections.

ISO/IEC 646

IEC 60603-7

Information Technology - ISO 7-bit Coded Character Set for Information Interchange

Connectors for Frequencies Below 3 MHz for Use with Printed Wiring Boards - Part 7:

Detail Specification for Connectors, 8-Way, Including Fixed and Free Connectors with Common Mating

Features, with Assessed Quality

IEC

International Electrotechnical Commission
PO Box 131

3 rue de Varembe

1211 Geneva 20

Switzerland

+41 22 919 02 11

www.iec.ch

ISO

International Organization for Standardization
1, Rue de Varembe

Case Postale 56

CH-1211 Geneva 20

Switzerland

+41 22 74 901 11

www.iso.ch

USITT DMX512/1990 Digital Data Transmission Standard for Dimmers and Controllers

USITT

315 South Crouse Avenue — Suite 200
Syracuse, NY 13210
+1-800-938-7488
http://www.usitt.org

+1-315-463-6463

Fax: +1-315-463-6525
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