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of such Standards and Publications shall not in any respect preclude any member or
nonmember of EIA from manufacturing or selling products not conforming to such
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American National Standards Institute (ANSI) patent policy. By such action, EIA does not
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parties adopting the Recommended Standard or Publication.
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INTERFACE BETWEEN NUMERICAL CONTROL
EQUIPMENT AND DATA TERMINAL EQUIPMENT
EMPLOYING PARALLEL BINARY DATA INTERCHANGE

(From EIA Standards Proposal No. 1138 formulated under the cognizance of .
Committee TR-31 on Numerical Control Systems and Equipment.)

FOREWORD

The information and comments in this foreword should not be considered part of the standard.
They have been included for clarification and guidance.

The advent of Direct Numerical Control* (DNC) and the continually increasing use of numer-
ically controlled machines have focused the attention of many people on the interface between the
numerical control and the remote data source. Control system builders, machine builders, and users
have realized the importance of a standardized interface.

Based upon this need, the Electronic Industries Association has sponsored the standardization
work done by Committee TR-31 on Numerical Control Systems and Equipment. This committee,
made up of representatives of control systems builders, machine builders, and users, has prepared these
standards for use by people building and using numerical machine control.

The preparation of these standards has been quite involved and time consuming, particularly
because of the complexity and variety of machines and systems. In certain cases, it may not be tech-
nically or economically desirable to conform to these standards in complete detail. Nevertheless, it is
felt that these standards will prove of benefit to those interested in numerical control.

The purpose and intent of this standard is to define a standard interface that will enable a user to
connect numerical control equipment of one or more makes with data terminal equipment from one
or more sources with a minimum of adjustment. A further purpose is to define a standard interface
electrical connector and the assignment of connector contacts to the various circuit functions.

The data signals resemble in form those appearing at the photo-electric tape reader channel inputs
to the logic in typical numerical control equipment. This approach was selected because it is likely
that many systems installed in the future will involve ex1stmg numerical control equipment having a
photo-electric tape reader. :

The interface is defined at nominal 5 volt levels for compatability with integrated circuit devices.

*Direct Numerical Control (DNC) — A definition from Automation Bulletin #3. '

A system connecting a set of numerically controlled machines to a common memory for part program
or machine program storage with provision for on-demand distribution of part program data to the
machines. (Direct Numerical Control systems typically have additional provisions for collection, dis-
play or editing of part programs, operator instructions or data related to the numerical control process.)
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1. GENERAL
1.1 Purpose

The purpose and intent is to define a standard dedicated interface that will permit connecting numer-
ical control equipment from one or more manufacturing sources to data terminal equipment from one
or more sources interchangeably. This standard is written in terms of one data terminal equipment
serving one numerical control unit but it is not intended to prohibit serving more than one numerical
control unit.

1.2 Scope

This standard applies to the interconnection of data terminal equipment and numerical control equip-
ment at the tape reader interface. The data terminal would typically be connected to a remote data
source/sink such as a computer.

Thié standard defines:

Section 2 — Electrical Signal Characteristics:
Electrical characteristics of interchange signals and associated circuitry.

Section 3 — Interface Mechanical Characteristics:
Definition of the mechanical characteristics of the interface between
the data terminal equipment and the numerical control equipment,

Section 4 — Functional Description of Interface:
Functional description of a set of data and control interchange circuits
for use at a digital interface between data terminal equipment and
numerical control equipment.

This standard is applicable for the interchange of signals when used in conjunction with electronic
equipment, each interchange circuit of which has a single return (signal ground) that can be inter-
connected at the interface point. '

Figure 1.1, typical installation, shows how this standard should be applied to a typical tape reader
interface of numerical control equipment.

2. ELECTRICAL SIGNAL CHARACTERISTICS

2.1 Figure 2.1, Interchange Equivalent Circuit, shows the electrical parameters which are specitied in
the subsequent paragraphs of this section. The equivalent circuit shown in Figure 2.1 is applicable to
all interchange circuits regardless of the category (data, or control) to which they belong. The equiv-
alent circuit is independent of whether the driver is located in the numerical control equipment and the
terminator in the data terminal equipment or vice versa.
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