INTERNATIONAL ISO
STANDARD 21919-1

First edition
2019-10

Automation systems and
integration — Interfacesfor
automated machine tending —

Part 1:
Overview and fundamental pring¢iples

Systemes d’automatisation et integration — Interfaces poyr le
chargement automatisé des machines —

Partie 1: Apercu et principes fondamentaux

Reference number
1SO 21919-1:2019(E)

©1S0 2019



https://standardsiso.com/api/?name=fb2b9f75212a6208ddf58b791b65b4a0

ISO 21919-1:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=fb2b9f75212a6208ddf58b791b65b4a0

IS0 21919-1:2019(E)

Contents Page
FFOTE@WOIM ...........oooooeooeeeeee e85 8 588 iv
IIEIOAUCTION. ......ooooo etk 881888558 v
1 S0P ... 1
2 NOIIMATIVE TEEETEIICES ...........ooooooeeeeeee oo 1
3 Terms AN AefINETIONIS ... s 1
4 Peseription-ofthe-interfaces—————————
4.1 L0T=) 41 = OO

4.2 Structure, range and standards of the interface...

4.2 1 GENETAL e e e

4.2.2  Characteristics of the INterface........... @y o]

4.2.3  Conformance class

424  Conformance OPLiONS. ..oz B s

4.2.5 Extension of the interfaces.......... M

4.2.6  Description of the signal structure

4.2.7  Index for parts-related signals..............

4.2.8  Standards for signal exchange........
5 DOCUMENTATION.......occcoooiisess K ) oo 14
Annex A (informative) Illustrative eXamples ............ad e | 15
BIDJIOGIAPIY ... Do | 18

© 1S0 2019 - All rights reserved iii


https://standardsiso.com/api/?name=fb2b9f75212a6208ddf58b791b65b4a0

ISO 21919-1:2019(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Automated machine tending refers to the automatic loading or unloading of one or more machines by

using a machine tending device.

NOTE
co-ordinate measuring machines (CMM), 3D structured light scanner (3DSL), and X-ray machine
for machine tending devices are robots, handling systems, gantries, autonomous intelligent vehicle
automated guided vehicles (AGV).

Autpn
is a
diff]
freq
Sys

Thd
its i

complex endeavour. Necessary devices are complex systems in themselves, are oftefi)p
brent suppliers and they encounter each other for the first time at the production sife, Fo

collaboration of all units, a clear definition of the interfaces is indispensable, For mar
ems, such standardized interfaces at an international level have not yet been-defined.

-house standards. These procedures cause great efforts, are prone tofailure and take g

Examples for machines are machine tools, typically computer numerically controlled (CNC), metrology

s. Examples
s (AIV), and

ironments. It

rovided by
- a trouble-
ufacturing

definition of the interfaces is often project-specific from the start or each‘supplier tries fo establish

lot of time

and manpower. As each interface is built individually and testing befoyehand is often n¢t possible,

conpmissioning times exceed the planned ones. Machine builders, system integrators and
plant operators report these issues being substantial obstacles for stich automation projects

Stai

timps for commissioning and are less error-prone.

the other hand, automated machine tending systenis~¢an be very complex systems and

neefd to be flexible enough to allow an adaption to the requirements of individual projects.

lications range from simple parts removal toinaterial flow dedicated complex productio
Cessing technologies of the machines are independent from the interface and a majority
nologies can be integrated with the same standard.

re 1 and Figure 2 display the rangeof complexity of machine tending systems covered by
re 1 shows an example of a simple'automated machine tending system, consisting of a m
led by a conveyor.

loaq

pbroduction

ndardized interfaces lead to lean coordination processesysgive higher planning reliability, shorten

standards

h lines. The
of machine

[SO 219109.
achine tool
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Figure 1 — Example of a simple automated machine tending system

Figure 2 shows an example of a complex production line<with five computer numerically controflled
machine tdols tended by a loading gantry.

Figure 2 — Example of a complex production line loaded by a gantry

In general, the interfaces for automated machine tending are composed of mechanical, control-related,
and safety-related connections.

vi © IS0 2019 - All rights reserved
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automated machine tending —
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Overview and fundamental principles
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Scope

21919 describes interfaces for automated machine tending of at least one coniputer n
frolled (CNC) machine by using a machine tending device. These interfacés dare the lin
bmated machine tending devices and machines used for production. The automated mach
itiated by either the machine tending system or by the machine.

5 document gives an overview and defines the fundamental principles on how the interfz
[t defines the necessary vocabulary and sets the syntax for the structure of signals. It dif
veen the safety interface, the control interface and project specific extensions.

5 document defines three conformance classes and dedicated conformance options. (
ons consist of a number of signals to simultaneously:

allow a flexible adaptation of the interface(s) to.a.project-specific scope of functions;

tie sets of signals tight enough to avoid unnegessary coordination efforts between supp
machine tending devices and machines.

21919 concentrates on the control-related and safety-related connections. It does not d
hanical connections, it does not determine the transfer physics, a pin assignment, the
he interfaces or measure of communication, e.g. protocol, and it is not intended to b
munication to a MES (Manufacturing Execution System).

E ISO 21919-2 deals with the safety interface and control interface, allocating signals to a c
5 and/or conformance optioh, describing the detailed functions of each signal, describing and di

umerically
k between
ne tending

ces are set
tinguishes

lasses and

liers of the

bscribe the
hardware
e used for

pnformance
bplaying the

timing interactions betweén)signals in flow charts and showing examples for safety matrices and sdfety-related

fun

The

tional relationships;

Normative references

re areno-hormative references in this document.

3

For

Tnvmc "l“l'l l‘ﬂ mifioanc
TOCT I OOl ACTITIICrOTTY

the purposes of this document, the following terms and definitions apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

©IS

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/
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3.1
part

physical entity with its digital description [data (3.19)] that is transported into and out of the machine
(3.4) by the machine tending system (3.3)

EXAMPLE
3.2

Workpieces, sets of workpieces on workpiece carriers, tools, sets of tools in tool carriers.

functional unit
device or system which transports, receives or renders parts (3.1)

EXAMPLE

3.3
machine t
functional

EXAMPLE

Note 1 to entry: See Figure A.1.

3.4
machine
functional

EXAMPLE

Note 1 to enftry: See Figure A.1.

3.5

automated machine tending

process of

Note 1 to enjtry: See Figure A.1.

3.6
interface
shared bou
functions,

[SOURCE: 1

3.7
signal

informatiop transferred‘between functional units (3.2) via the interface (3.6)

3.8
interferen

AL T £ 4 1 L " Lo L
IVIUCTIITICEDS LJ‘I‘J dli aulorriatcu 1rirucriirce u:luuuy LJ..)J Dybl,tlllb.
bnding system

init (3.2) transporting parts (3.1) without changing their physical properties

Robots, conveyors, gantries, bar feed systems, handling systems.

init (3.2) changing the physical properties of parts (3.1)

Machine tools, measuring machines, washing machines and assembly systems.

fransporting parts (3.1) into or out of a machine (3.4) by a machine tending system (3.3)

ndary between two functional'units (3.2), defined by various characteristics pertaining tg the
bhysical interconnections;.signal (3.7) exchanges, and other characteristics, as appropriafe

SO/IEC 2382:2015,,2121308, modified — Notes to entry have been removed.]

cearea

shared wo

'k-area between functional units (3.2)

Note 1 to entry: See Figure A.2.

39

interference area preposition
interference area (3.8) without the area of the transfer station (device)

Note 1 to entry: See Figure A.2.

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=fb2b9f75212a6208ddf58b791b65b4a0

IS0 21919-1:2019(E)

3.10

coherent transfer

transfer of parts (3.1) where one functional unit (3.2) keeps the part form-locked until the other
functional unit has it securely clamped

Note 1 to entry: A distinction between coherent and non-coherent transfer can be made for loading and unloading
operations.

EXAMPLE When a robot loads a part to a machine tool and keeps its grippers closed until the machine tool
has clamped the part. After the machine tool has clamped the part, the robot opens its grippers.

3.1%
function mode
stafjus of a functional unit (3.2) indicating if signals (3.7) are valid/executed

31

confformance class
preflefined subset of signals (3.7) selected to achieve a specified set of functions) for which conformance
can|be claimed

Notg¢ 1 to entry: Predefined sets of functions are conformance class 1 "Mifinium set of signals", cpnformance
clasp 2 "Extended scope” and conformance class 3 "Extended scope with process optimization".

3.18
conformance option
preflefined subset of signals (3.7) that can be selected to-add a set of functions to a conformance class
(3.12), for which conformance can be claimed

3.14
loagling access
intdrlocking guard which separates the machihe (3.4) from the machine tending system (3.3) for
exchanging parts (3.1)

EXAMPLE Loading hatches and loading doors.
Note¢ 1 to entry: See Figures A.3 and A.4:

3.15
PFHD value
propability of a dangerours-failure per hour

3.1¢6
pulse 1 Hz
signjal (3.7) of the format boolean alternating in an interval of 0,5s

3.17Y
handshake
intdraction between functional units (3.2) with a request as trigger and an acknowledge or §tate (3.18)

H I 71
Slgrul ) S arrSvwWeT

3.18
state
signal (3.7) describing a condition

3.19
data
signal (3.7) containing information relevant to a part (3.1)

© IS0 2019 - All rights reserved 3
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3.20

interlinked operation

intdOp

function mode (3.11) indicating that a functional unit (3.2) participates in the automated machine
tending (3.5)

3.21
single operation
SOp
function mode (3.11) indicating that a functional unit (3.2) is processing/handling a part (3.1) but is not
in interlinked operation (3.20)

3.22
single step
SSp
function mpde (3.11) indicating that a functional unit (3.2) is traversed in sequential movements where
each movement is initiated by an operator

3.23
setup operation
SetOp

function mpde (3.11) indicating that an operator can manually execute dn0y movement of a functipnal
unit (3.2)

4 Description of the interfaces

4.1 General

For an ext¢nsive description of the interfaces for automated machine tending, the following interfaces
shall be defined:

— safetylinterface;

— contro] interface.
4.2 Structure, range and standards of the interface

4.2.1 Gelneral

To transfer the signals,either a hardware interface (parallel wiring) or transmission via a bus sysfem
is availablgq.

The functipn equipotential bonding between the automated machine tending system and the machine

shall be implermented. In principle, this is not used as a protective conductor.
For any spﬁrﬁrvrmwmﬂfmmmmﬂmfmmmﬁm the

automated machine tending system and/or the machine shall be made available.

NOTE If the power supply is provided by both functional units, safety-relevant devices are supplied even if
one functional unit is shut down.

The pin assignment and connector format shall be agreed upon according to the project for the design
of the hardware technology as parallel wiring for one or both interfaces.

4.2.2 Characteristics of the interface

The signals are grouped in conformance classes and conformance options for a flexible adaptation of
the interface to the project-specific sets of functions. Grouping allows individual characterization of the
interface while simultaneously meeting the requirements of this document.

4 © IS0 2019 - All rights reserved
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Users of this document shall decide one conformance class and can select all desired conformance
options and can define a project specific extension, if necessary.

The signals assigned to the relevant conformance class or the relevant conformance option shall be
made available at the interface if the characteristics on this conformance class/conformance option are
selected.

When realizing the interface, the signal correlates as shown in the relevant flow charts in ISO 21919-2.

4.2.3 Conformance class

4.213.1 Conformance class 1: Minimum set of signals

At donformance class 1, the following functions can be realized:
— |safety of people;

— |simple unloading;

— |simple loading;

— |simple combined unloading and loading.

Theg word "simple" indicates that there is no distinction betwegn coherent and non-coherent transfer
and that clamping functions are not handled via the interface;,

NOTE Conformance class 1 is not applicable for machines\that need coherent transfer.

4.213.2 Conformance class 2: Extended set of sighals
At donformance class 2, all functions of conformiance class 1 and the following can be realiz¢gd:
— |unloading with non-coherent transfer, with/without clamping function;
— |unloading with coherent transfer;

— |loading with non-coherentsransfer, with/without clamping function;
— |loading with coherent transfer;

— |combined unloading and loading with non-coherent transfer, with/without clamping function;
— |combined unleading and loading with coherent transfer;
— |preparation of the part;

— |emptying;

— |functions of guard doors;

— further status information.

NOTE Conformance class 2 and conformance class 3 are typically implemented as bus interface as many
signals are handled.

4.2.3.3 Conformance class 3: Extended set of signals with process optimization
At conformance class 3, all functions of conformance class 2 and the following can be realized:
— process optimizations at the combined unloading and loading with coherent transfer;

— process optimizations at the combined unloading and loading with non-coherent transfer, with/
without clamping function;

© IS0 2019 - All rights reserved 5
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— process optimizations, if pre-positioning by the machine;

— process optimizations, if clamping and releasing is executed in more than one step.

Further details on conformance classes are provided in ISO 21919-2.

4.2.4 Conformance options

The selection of a conformance option allows a set of functions to be added to the selected conformance
class. The set of signals allocated to a conformance option is intended to fulfil a specific task.

The follow[ng conformance options are available (any desired conformance option can be selected)

— loading access controlled by machine;

— loading access controlled by automated machine tending system;

— enabling device;

— monitgring of communication;

— tool life management;

— central] functions;

— control signals for safety-relevant functions;

— with pprts data;

— setup lnformation;
— machine panel;

— partsdat control.

Further details on conformance options are-provided in ISO 21919-2.

Table 1 indficates if a conformance option contains safety-relevant and/or control-relevant signals.

Table 1 — Allocation of safety-rélevant and control-relevant signals to conformance options

Confprmance option .\%V Safety-relevant signals

Control-relevant signals

Loadjng access controlled by machine v

v

Loadtng access cohtrolled by automat- v
ed mpchine tending system

Enablling device 4

Monitoring'of communication

Tool Iifp management

Central functions

Control signals for safety-relevant
functions

With parts data

Setup information

Machine panel

Part seat control

AN NN NN ENIAYER YR YR

© ISO 2019 - All rights reserved
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5 Extension of the interfaces

5.1 General

Depending on the complexity of a project at hand, an extension (e.g. of signals) described in this
document could become necessary. Therefore, a system-specific extension is allowed.

The
The

principle of a system-specific extension is shown in Figure 3.

system-specific extension shall be documented.

4.2

Project-specific extensions of this document are necessary, e.g.

4.2

Add
estd

4.2

4.2

Signals of the safety interface and control interface shall completely be duplicated.

4.2/5.2.2.2 The same safety area
Sigmals of the control-related interface'shall completely be duplicated; there is only one saf
intdrface.

Figlire 3 shows the principal §etup of the interfaces for automated machine tending.

5.2 Examples of project-specific extensions

if the task can only be fulfilled by additional signals;

if the machine has more than one interference area.

5.2.1 Additional signals

itional signals and the related functions can be defined for, a(Specific project. The non
iblished for ISO 21919 shall be taken into account.

5.2.2 More than one interference area

5.2.2.1 Separated safety areas

enclatures

ety-related

©IS

02019 - All rights reserved
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Interfaces for automated machine tending

Safety interface

Conformance classes Conformance options Extension

tengion
Q

Enabling device

Loading access controll¢d by
System spe

automated machine tending system

o
o
B
5
=
—
S
=

Loading access controlled by machine

Monitoring of communication
Tool life management
Central functions
Control signals for safety-
relevant functions

ith parts data
Machil@)anel
Part seat contro)

N
N

] I T T T

=3 /
Tag|selected conformance class Tag selected oﬁr)mance option Tag' if e)ften-
sion exists

4.2.6 De

4.2.6.1 K

This subcl
links is not

This synta
4.2.6.2 A

4.2.6.2.1

. Q,\k\‘
F 3—P 1 N f th f
igure 3 — Principle-setup of the interface
Y
o~

scription of the signal structu(e)\\

lange O® .

huse specifies the syntaX for the definition of signals. The allocation of signals to phys
within the scope s document.

N\
k for definin%~ C?tandardized set of signals is used, for example, in ISO 21919-2.

uttribué@v
ral

e

Each signa

of the interface shall have the following attributes:

— symbol name;

— comment;

— format;

— signal behaviour;

— function mode automated machine tending system;

— function mode machine;

— PFHD value (only for safety relevant interface);

ical
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description.

Figure 4 shows an example of a signal and its attributes.

Al

j—)

4.2

4.2

The
maj

EXA
IIMA

Thd

4.2

Thd
the

AM
MA

4.2

The
isa

Thd

Figure 4 — Example of a signal and its attributes

httributes of signals are described in the following subclauses.
6.2.2 Symbol name

6.2.2.1 General

symbol name is composed of three segments, which ate)separated by an underscot
ximum of 24 characters and describes the signal in the stdte logic "1".

MPLES "MA_STA_LdgDoorOpnd" on logic "1" — loading-access open
_STA_LdgDoorOpnd" on logic "0" — loading access riat open

formats of the three segments of the symbolnames are as follows.

6.2.2.2 First segment

first segment always consists f two letters written in upper case. It determines the d
signal.

- signal from "Automated machine tending system" to "Machine"

- signal from "Machine" to "Automated machine tending system"

6.2.2.3 SecondsSegment

ways SEY.to have a clear indication, for control-relevant signals it indicates the type of s

follewing signal types for control-related signals are allowed:

AM_SFY_GuardClod <«—— Symbol name
Comment: Guard closed <—— Comment
Format: BOOLEAN <«—— Format
Behaviour of signal: State «— Signal behaviour
Function mode AM: IntdOp, SOp, SSp, SetOp <«—— Function mode automated machine tending system
Function mode MA: IntdOp, SOp, SSp, SetOp <«—— Function mode machine
PFHD value <: 3,33*10-7 in cat. 3 <«—— PFHD value
Description: Access to interference area by automated machine tending N
system (and/or other machines) not possible. i

e. It has a

irection of

second segment always consists of three letters written in upper case. For safety-relevant signals it

gnal.

STA State;

REQ Request;

ACK Acknowledge;
MPA  Machine panel;
ENA Enabled;

INF Information;

DAT Data.

© IS0 2019 - All rights reserved
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Further details are given in 4.2.8.

4.2.6.2.2.4 Third segment

The third segment consists of up to 17 alphanumeric characters. It is made up of 1 or more abbreviated
English words or parts of words which are used to explain the meaning of the signal (descriptive name).
Words or parts of words start with a capital letter.

A possibly existing consecutive number, e.g. 01 at the end of the third segment indicates that, depending
on the machine, there might be further signals with the same symbol name, but with a different

consecutiv;

Figure 5 sh
EXAMPLE

number Thisisthe case for mmmplp if a machine can handle several parts

ows an example for the symbol name of a signal.

EnaUnlckGuard — EnableUnlockGuard (REQUEST Release guard door)

Figure 5 — Example for the symbol name of a signal

4.2.6.2.3 | Comment
The comment field is a sort explanation of the signal and its functiof.
Figure 6 sHows an example for a comment to the symbol name @f.a signal.

‘Comment: ‘REQUEST Enable unlock guard

Figure 6 — Example for a comment.to the symbol name of a signal

4.2.6.2.4 |Format
The format of the signal is defined in the format field.
Examples gre:
— Booledn;
— UINT1p (unsigned integer 16);

UINTX

Other fornj

(unsignediinteger X; "X" is a power of 2).

ats canbe defined in specific projects.

Figure 7 sh

oWs an example for the format of a signal.

F

ormat: ’BOOLEAN

4.2.6.2.5

The signal

Figure 7 — Example for the format of a signal

Behaviour of signal

behaviour is defined in this field.

The following signal behaviours are allowed:

10

pulse 1 Hz;

© ISO 2019 - All rights reserved
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— handshake;
— state;
— data.

Figure 8 shows an example for the behaviour of a signal.

|Behaviour of signal: |Handshake

Figure 8 — Example for the behaviour of a signal

4.216.2.6 Function mode

Thg function mode of the automated machine tending system and the machirie(s) are |defined in
these fields.

The following function modes are allowed:

— [IntdOp Interlinked operation;
— [SOp Single operation;

— [SSp Single step;

— |SetOp Setup operation

Figlire 9 shows an example for function modes.

Comment: REQUEST«¢lean seat Part01
Format: BOOLEAN

Behaviour of signal: Handshake

Function mode AM: IntdOp, SOp, SSp

Function mode MA: (\§ IntdOp

Description: C)V Clean seat.

Figure 9 — Example for function modes
Thd automatedmiachine tending system will only send the signal if it is in function mode IntdOp, SOp or
SSp} howeverindependent of the function mode of the machine.

It i only if the machine is in function mode IntdOp that it will respond to the signal of the [automated
maghibe tending system.

4.2.6.2.7 PFHD value
The value is defined in this field. It is only existent at signals of the safety interface.

Figure 10 shows an example for a PFHD value for a signal of the safety interface.

|PFHD value <: 3,33*10-7 in cat. 3 |

Figure 10 — Example for a PFHD value for a signal of the safety interface

© IS0 2019 - All rights reserved 11
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4.2.6.2.8

Description

This field is a supplement to the comment field.

Figure 11 shows an example for a description of a signal.

Description:

Automated machine tending system is ready for automatic
loading and unloading.

Figure 11 — Example for a description of a signal

4.2.7

This docu
interfereng

4.2.8 Stg

4.2.8.1 (

A function
conforman

Indlex for parts-related signals

ment describes that one or more parts can be loaded/unloaded, however "orly in
e area. Therefore the "parts-related signals" have an index (01, 02, ...).

Indards for signal exchange

feneral

hl unit shall provide/accept all signals of the selected conformance class and the sele
ce options at the interface.

This document describes which signals are exchanged at the.interfaces and the relationship of

signals to ¢

4.2.82 |

4.2.8.2.1

The attriby
send a vali
shall evalu

4.2.8.2.2

ach other. It does not describe which functions (links) are stored in a functional unit.
jse of the attribute function mode

Automated machine tending system sends signal to machine

te "Function mode AM" describesin-which function modes the machine tending system s

hte the signal.

Machine sends signal(to automated machine tending system

The attribjite "Function modé-MA" describes in which function modes the machine shall send a v

signal. Thg
system shg
4.2.83 K

4.2.8.3.1

attribute "Funetion mode AM" describes in which function modes the machine tend
1l evaluate the'signal.

lequest

one

ted

the

hall

d signal. The attribute "Function.thode MA" describes in which function modes the macline

alid
ling

Principle

A request shall be acknowledged. The signal type on the recipient's side determines if the
acknowledgement is carried out as acknowledge or as state.

4.2.8.3.2

4.2.8.3.2.1

Recipient entered a function

Function can be executed

The functional unit recipient acknowledges the incoming request according to the entered function

together w

ith the belonging acknowledge or state signal.

Examples are given in ISO 21919-2.

12
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4.2.8.3.2.2 Function cannot be executed

The recipient of the request cannot execute the entered function, therefore the request shall be
acknowledged negatively.

4.2.8.3.3 Recipient did not enter a function

4.2.8.3.3.1 General

If the functional unit recipient of a request has not entered a function, it shall acknowledge the incoming
reqpestdas fottows; dcpcudiug omrwhetherthe deuUW]cdgcmcuL isdefimed=as delluwlcdgc gr state.

EXAMPLE The signalling interface is set up including the conformance option "Central Funetion|. It includes
the function WarmUp. The automated machine tending system sends the request AM_REQ_WarmUp. According to
the fetermination mentioned above, the recipient of this request responds with the state "MA_STA_\WarmedUp".
Thig also applies if the function WarmUp has not been realized (as in the example maching tool).

4.2/8.3.3.2 Acknowledgement by acknowledge signal
An Incoming request signal is bridged to the outgoing acknowledge signal in the functional Unit.

Figlire 12 shows an example of how to acknowledge a request by ah’acknowledge signal.

MA_REQ_UnldPart01 A 2V

AM_ACK_UnldPartCmpl01 ~V

>

Figure 12 — Example of how to acknowledge a request by an acknowledge signal

4.2/8.3.3.3 Acknowledgement by state signal
The functional unit recipient can send the state signal constantly without changing its value

Figlire 13 shows an example of:how to acknowledge a request by a state signal.
A]\@iRunEmpty

)MA_STA_Empty

Figure 13 — Example of how to acknowledge a request by a state signal

4.2/8.4< "ENA

Signals of the type ENA Enable) give clearance to the runctional unit recipient from the runctional unit
sender to operate in the relevant area.

4.2.8.5 INF

Opposite to STATE signals INF signals (Information) provide information that is not intended to control
a functional unit.

4.2.8.6 MPA

MPA signals (Machine Panel) report a status of the functional unit. This signal type is only applied at
the conformance option "Machine Panel".

© IS0 2019 - All rights reserved 13
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If no function is entered at the MPA signal, the signal shall be set to a logical "0".

Actions that are carried out by the functional unit receiving a MPA signal are not provided by ISO 21919.

4.2.8.7 DAT

DAT signals (Data) report an information package to the functional unit recipient.

5 Documentation

The follow

— interfq

ng information shall be documented:

— executled conformance options;

— addres

— projecf-specific extension of signals (if applicable).

s allocation;

ce characterization on conformance class 1, conformance class 2 or conformance glass 3

14
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