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Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

A\DANGER
indicates that death or severe personal injury will result if proper precautions are not taken.

A WARNING
indicates that death or severe personal injury may result if proper precautions are not taken.

A.caution
indicates that minor personal injury can result if proper precautions are not taken.

NOTICE
indicates that property damage can result if proper precautions are not taken.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products
Note the following:

A WARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be complied with. The information in the relevant documentation must be observed.

Trademarks
All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication
may be trademarks whose use by third parties for their own purposes could violate the rights of the owner.
Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the
information in this publication is reviewed regularly and any necessary corrections are included in subsequent

editions.
Siemens AG ABE49988451-AA Copyright © Siemens AG 2020.
Division Digital Factory ® 05/2020 Subject to change All rights reserved

Postfach 48 48
90026 NURNBERG
GERMANY



Disclaimer

Note

The examples are non-binding and do not claim to be complete in terms of configuration and
equipment or any other eventualities. The examples do not represent customer-specific
solutions but are merely intended as an aid to better understand the functions of the
instructions in the TIA Portal.

You are solely responsible for proper operation of the described products. These examples
do not relieve you of your obligation for safe handling during application, installation,
operation and maintenance.

By using these examples, you acknowledge that we cannot be held liable for any damages
in excess of the described liability regulation. We reserve the right to make changes to these
examples at any time without notice. In case of deviations between the recommendations in
the examples and other Siemens publications, such as catalogs, the content of the other
documentation takes precedence.

We do not guarantee the contents of this document.

Use of the examples

We assume no liability, irrespective of the legal basis, for any damage arising from the use of
the instructions, programs, configuring and performance data, etc., in this application
example, except when liability is mandatory, for example, according to the German Product
Liability Act in cases of willful damage, gross negligence, endangerment to life, body or
health, breach of guarantee for the condition of an item, due to fraudulent concealment of a
defect or breach of a substantial contractual obligation. The damages for a breach of a
substantial contractual obligation are, however, limited to the foreseeable damage, typical for
the type of contract, except in the event of intent or gross negligence or injury to life, body or
health. This does not entail a change in the burden of proof to your disadvantage.

Security information

Siemens provides products and solutions with industrial security functions that support the
secure operation of plants, solutions, machines, equipment and/or networks. They are
important components in a holistic industrial security concept. With this in mind, Siemens’
products and solutions undergo continuous development. Siemens recommends strongly
that you regularly check for product updates. For the secure operation of Siemens products
and solutions, it is necessary to take suitable preventive action (e.g. cell protection concept)
and integrate each component into a holistic, state-of-the-art industrial security concept.
Third-party products that may be in use should also be considered. You can find more
information about industrial security under http://www.siemens.com/industrialsecurity
(http://www.siemens.com/industrialsecurity). To stay informed about product updates as they
occur, sign up for a product-specific newsletter. You can find more information at
http://support.automation.siemens.com (http://support.automation.siemens.com).

Global library "Sample Library for Instructions”
Installation Manual, 03/2020, ASE49988451-AA 3


http://www.siemens.com/industrialsecurity
http://support.automation.siemens.com/

Table of contents

I 1= = 3T PP 3
1 Basic information on the IDrary...............eco e e 5
2 L0 L= To = U 1 o) =1 o SO 9
21 Downloading the IOrary ... e 9
2.2 Switching the project language to English ... 10
2.3 USING the EXAMPIES ....oiiiiiiie et e e e 11
A LI o7 7= V=T =1 ) o SRt 15
X .. e e e e eee e e e e e e areeeesareeeeaaareeeesaareeeeseereeeseessreeseeesreeeeeasreneeiesereeeians 21

Global library "Sample Library for Instructions”
4 Installation Manual, 03/2020, ASE49988451-AA



Basic information on the library 1

This installation manual supports you in the use of the global library "Sample Library for
Instructions".

Requirements
® Hardware:
— S§7-1500 CPU with firmware version V1.8 or later (or V2.0 and later)
— or S7-1200 CPU with firmware version V4.1 and later
e Software:
— SIMATIC STEP 7 Professional V16 (TIA Portal) and later
— or SIMATIC STEP 7 Basic V16 (TIA Portal) and later

Note
Supported CPU and firmware version
The supported CPU is specified in the folder names of the instructions in the library. The

firmware version is also specified for instructions which require at least a S7-1500 CPU with
firmware version V2.0.

Note
Instructions not supported
It is possible to insert an example into a CPU, even if the CPU does not support one or more

of the instructions. If an instruction in the example is not supported by the CPU, you will
recognize this because:

e The affected instruction is displayed in red in the network.

¢ In the block called by the instruction, under "Information > Syntax" you will find the error
message: The block is not supported by the CPU used.

e The same message is output at compilation.

Solution:

1. Open the comment area of the block for the example. Take note of the specified
prerequisites for using the example.

2. Insert the example into a CPU with the specified or later firmware version.

Global library "Sample Library for Instructions”
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Basic information on the library

Introduction to the library

The global library "Sample Library for Instructions" includes program examples for the
instructions in the TIA Portal. Every sample program example has an instruction or a group
of instructions for TIA Portal as subject.

The program examples were created in the programming language LAD, SCL or GRAPH. In
the folder names of the library, the programming language is designated in English with
"LAD".

Use the program examples to gain a better understanding of the functionality of the
instructions in TIA Portal or to save work effort. The TIA Portal information system always
offers you additional information on the used instructions as well as program examples.

The library is expanded further with each consecutive version.

Easy-to-use program examples

You can copy all program examples from the library to your CPU. To do so, download the
library "Sample Library for Instructions” to TIA Portal. Using the program examples, you can
try out the pre-interconnected and pre-parameterized instructions in TIA Portal. The program
examples can be easily modified and extended.

You always use the program examples (program blocks) in the library in the same order:

Libraries o0 Project tree w4 Testproject » PLC_1 [CPU 1516-3 PNIDP] » Program blocks » Main [OB1]
Options

T Librory view (1 Devices |

> [Project library ® 50 © B3 Wi s

ST

B o B momicime mallay doc Mona: L P |
[CPU 1516-3 PNIDP] » Program blocks » 1_T_COMP » T_COMP [FRS0003] —2EX

v | Global libraries
FEWy =g

- _}::t.pdr;mn i (2] ¥ Blocktitle: “Meinfrogl . o o ok o =i EpjararT CLlRD '’ o
Add new device e -
ay Devices & nenworks s i =
~ [ PLC_1 [CPU 1516-3 PN/DP)

[ Device configuration

[ swuenn (]

~  Network1:
%081
“T_COMP_DE"

4 Online & disgnestics
= I Program blocks FE50003 ‘

¥ Add new black T_comP
4 Mein [OB1] [EN EN
=[5 1.1 comp
4 T_COMP [FE50003]
@ My_globalDB_T_Comp [DE50003]

» [ Technology objects

b i} External source files

» L@ PLCtags =
» [ PLC data types m—
» [ watch and force tables
+ [igJ Oniine backups e Call block and
b [ Traces . 5

1} Frogram info Compile project
» Ui, Device proxy data

4 PLCalams (v

» [&5] 11_Recipes_snd_dots_legging
e ok e @ copy example

¥
» [ 04_Communication
» (5 Common deze
» [&] 13_Addressing

Sample Library for Instructions
Open

Global library "Sample Library for Instructions”
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Basic information on the library

Note

Adding program examples to a project correctly

Due to the differing preconditions and functions, program examples may contain not only
program blocks but also other components (e.g. PLC tags, PLC data types, watch tables or
the like). There are also program examples that require special hardware (multiple CPUs,
distributed 1/O, input modules etc.).

Please observe the following rules:

¢ Never simply add all program examples or the entire "Sample Library for Instructions"

folder to a CPU

o Make sure that the corresponding program example does not consist of components for

multiple CPUs.

e Always add the individual components of the program examples one at a time to the
appropriate project folder. Also make sure that you select the appropriate CPU.

Same structure/same name

The list of the instructions in the TIA Portal, the view in the TIA Portal information system and
the structure in the "Sample Library for Instructions" are the same.

The names of the folders are in English.

Sample Library for Instructions

~ U1 sample Library for Instructions

Instructions in the TIA Portal

> | Basic instructions

» (51 Types
» [ Master copies

~ | Extended instructions

» [&) 01_Basic_instructions (LAD)

~ [ta) 02_Extended_instructions (LAD)

» [i2] 01_Date_and_time-of-day

» [iz] 02_StringsChar

» [t 03_Process_image

» [iz] 04_Distributed_liO

» [34) 05_PROFlenergy

¥ [iz] 06_Module_parameter_assignment

» [ 07_Interrupts

» 3] 08_Alarms

» [tz 09_Diagnostics

b [i4] 10_Pulse

» [§z] 11_Recipes_and_data_logging
%3 12_Data_block_functions

» [&5] 13_Addressing

» [tz 03_Technology

Name

» 7] Date and time-ofday

» [7] string + Char

» [7] Process image

» [7] Distributed ll0

» [7] PROFlenergy

» ["] Module parameter assignment
» [ ] Interrupts

» [] Alarming

» [7] Diagnostics

» [ ] Recipe and data logging
» 7] Data block control

» [7] Addressing

> Técﬁmlugy

» [%z] 04_Communication

» [g§ commen data

> | Communication

Global library "Sample Library for Instructions”
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Basic information on the library

Interaction of information system and "Sample Library for Instructions"

Use the help (<F1>) in the TIA Portal to call up the documentation of the instruction as well
as the description of the program example. The program examples for an instruction from
the TIA Portal information system and the "Sample Library for Instructions" are identical.

Program in the TIA Portal TIA Portal Information System
B Information System
EEIEIE
Documentation explains program example WR_SYS T: Set time-of-day L1

hame Dsm e Statueloe
i s
[ ipume Datefnd Tme  DTEI016080415:15:15
[Blas  rewmveier e
[ilas  eece B0l 5[
Inercornect he parameters ofthe Instucton asfllows Selsct e DATE AND TINE data tpe.
» 1_WR_SYS_T (57-1200, 57-1500) » WR_SYS_T [FB50009] — I8 M X Ny g0_VR_ WYY
15T mmcie Date_ind_Time
£
Wi F P b ERR SR eeaas . & 7B =
. WR_SYS_T

ReTvAL| e
AR A = 2

~ Block title:
Hihe nemmally epen contact (execute’) supplies the signal state “TRUE", the 'WR_SYS_T" instruction s execuitzd, The medule ime of the
CPU clo with he ime fo be set (ipulTIMET). The: RET_VAL CremmVaiueT
> Network1: &
WRSYS_T
Date_nd_fime
Wa_Svs_T et
Date_nd_Tme N o)
RET VAL

> Network2: biizh whether the e time: (InpUITIME") has been comectyre 16 CPU ciock as foliows:
- = Using the display of an 57-1500 CPU: Navigate on the CFU display to "Sefings > Date & Time » General’.

1o the "Online & Diagnostics™ enfry of the CPU, and open the Functions >

i Time (UTC) is settor e ime: of the CPU ciocs 3
I3 agae TMEY) inthe

36 BECIUSE e SEN0S n the TIA Poral ar taing ime.

e of day” tab
Time ocal time) is setin the
0ty in the TIA PoMal. An

- Module time

Library contains program example from the documentation

Target group

The global library "Sample Library for Instructions" and its program examples are designed
for the following target groups:

Target group Advantages of the Sample Library for Instructions
Beginners e Support on how to use instructions via program examples, which are
made up of pre-interconnected and pre-parameterized instructions.

e The TIA Portal instructions can be easily tested without any significant
extra effort.

o Demonstrate the functionality of the respective instruction by using the
description of the corresponding program example in the TIA Portal in-
formation system.

Advanced users, experts | ¢ Programming support (reduced effort) via modifiable and extendable
program examples.

Additional information

Additional information on the scope of the library can be found in the section 'Library version
(Page 15)".

Global library "Sample Library for Instructions”
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Using a library

2.1 Downloading the library

Introduction

Below you will find the procedure for opening the "Sample Library for Instructions" library.

Requirement

The TIA Portal is open in the project view.

Procedure

To open the library, follow these steps:

1. Open the "Libraries" task card.

2. Click "Open global library".

The "Open global library" dialog box is displayed.

3. Select the library you want to open and click "Open".

Note

The "Open as read-only" option is selected by default.

m Open global library
Look in: Sample Library for Instructions - 92 A
I Name i Date modified Type Size
rhe . AdditionalFiles File folder
Recent Places ™ File folder
! . Sample Library for Instructions File folder
. System File folder
Desktop T™P File folder
= UserFiles File folder
= _Q Sample Library for Instyuctions.all3 Siemens TIA Porta... 21 KB |
Libraries
Computer b~ 1 /]
@
File name: Sample Library for Instructions al13 v
MNetwork = .
Files of type | Global library X
V| Open as read-only

Global library "Sample Library for Instructions”
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Using a library

2.2 Switching the project language to English

2.2 Switching the project language to English

Introduction

Below, you will find the procedure for switching the project language in the TIA Portal.

Requirement
A project as well as an S7-1500 or S7-1200 CPU has been created in the TIA Portal.

Procedure
To switch the project language to English, follow these steps:
1. In the project tree, click "Languages & Resources > Project languages".

v [ PLC_test[CPU 1511-1 PN]
r ;,i Commaon data
4 rj Documentation settings

=
¥ @ Languages & resources

= Project

™ 7 !
» g Online access;

v [ card Readerfuk-/.

2. The desktop shows a list of all supported project languages.
Make sure that the language "English (United States)" is enabled for use.

3. Click the drop-down list of the editing language and select "English (United States)".

General

Editing language: | German (Germany} || Reference language: | German (Germany) |'|
Chineze (People's Republic of China)
English (United Stazes)
French (France} |
German (Germany)

7| Afrikaans (South Africa) bourg) Csp
!Iand} CIsp

JAlbanian (Albania}
Csp

. 5 : o Italian (Italy) I
JArmenian (Armenia) Spanidh ipaii)
JAzeri (Cyrillic, Azerbaijan) ———— e [CIsp
Azeri (Latin, Azerbaijan) ungarian {Hungary) 5|
| g gary P

Global library "Sample Library for Instructions”
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Using a library

2.3 Using the examples

2.3 Using the examples

Introduction

Below you will find the procedure for using the program examples of the "Sample Library for
Instructions" library.

Note
Possible red interconnection in the network

After the insertion of certain program examples in the project folder, the following can occur:
A red interconnection is shown in the network of a block (FB, FC or OB). This is normal,
because system blocks (FBs, IDBs etc.) required for the program example are not supplied
in addition.

To create the missing system blocks automatically, compile the program example (see step
6). If you then open the affected block again, the interconnection is no longer marked red.

Requirement
® The "Sample Library for Instructions" library is opened in the TIA Portal.
® A project as well as an S7-1500 or S7-1200 CPU has been created in the TIA Portal.

® The project language "English (United States)" has been set.

Global library "Sample Library for Instructions”
Installation Manual, 03/2020, ASE49988451-AA 11



Using a library

2.3 Using the examples

Procedure
To use the program examples, follow these steps:

1. Go to the required example in the folder hierarchy of the library.

= Ll | sample Library for Instructions 28-01-15
4 :?TITypes
~ [ Master copies
~ [£] 01_Basic_instructions (LAD}
¥ [£z] 1_Bit_logic_operations

» [£z] 2_Timer_operations

¥ rf;'_:, 3_Counter_operations

¥ [iz] 4_Comparator_operations

¥ [2z] 5_Math_functions

- [& 6_Move_operations

4 5_Umove_BLRT57-1200, ...
¥ 7_FILL_BLK (57-1200, S7-15...
¥ 3 UFILL BLK (57-1200, 57-1...
¥ 9_SWAP (57-1200, 57-1500)
[ rf;__:| 10_ARRAY-DB (57-1500)
4 rij 11_WARIANT (57-1200, 57-15...
b [iz] 12_Leqacy (57-1200, 57-1..
¥ [£z] 7_Conversion_operations

2. Use drag-and-drop to drag the folder object of the required example to your "Program
blocks" project folder.

~ (i PLC_test[CPU 1511-1 PN]
I]T Device configuration
%) Online & diagnostics
A ';:. Pragram blocks
K Add new block
&/ Main [OB1]
; | (WOVE (57-1:

3. If the example includes additional objects:

Use drag-and-drop to drag the additional objects according to their type to the matching
folder of your project.

4. If the prerequisites (hardware created, hardware configured) are to be fulfilled for the
example:

Follow the instructions in the documentation of the example (<F1>). You can find this

information in the comment area (usually in network 1) of a program block of the
example.

Global library "Sample Library for Instructions”
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Using a library

2.3 Using the examples

5. Call the function / the function block of the example in your user program®.

Note
*Call environment

The call environment for testing is usually comes from a cycle OB (OB1), unless the
documentation of the example specifies otherwise.

Note

Examples with multiple functions / function block

For more complex examples, the underlying program blocks are hidden in a "Details"
folder. The top function (FC) / function block (FB) can therefore be recognized by the fact

that the block is on the same level as the "Details" folder. In addition, the top FC/FB
usually carries the name of the instruction.

If the example contains a block with the abbreviation "Call_" (for example "_FB_FBCall_"),
this is the top FC / FB.
Adhere to the following procedure:

1. Open the top FC / FB and look for a description of the block call in the comment area
(usually in network 1).

2. Call the described FC / FB in the described OB.

gin Devices & networks
v [fi PLC_1 [CPU 1516-3 PN/DP]
~ [ PLC_test[CPU 1511-1 PN]
I]T Device configuration - Network 1:
| Online & diagnostics o

* Block title: “Main Program Sweep (Cycle)”

Coarmmer
Commen

nent
= ';:p Pragram blocks

B Add new block i

3 Main [OB1] "SLI_FB_MOVE_
@ SLI_FB_MOVE_DE [DB1] DB"
= rf:__:I 1_MOVE (57-1200, 57-1500) WB50208

48 SLI_FB RJOVE [FB50208] SLLFB vi I
1 5|_|_gDB§ \50208] EN Fr"! { / o
b L System blof &
v [ Technnlngynhlﬁ d I | \ k_,‘/

Global library "Sample Library for Instructions”
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Using a library

2.3 Using the examples

6. Compile the project and download it to the CPU.

MNetwork 1:
Comment
%DB1
"SLI_FB_MOVE_
DB"
WFB50208

EN

SLI_FB_MOVE"

EMNO

-
F7
Ctrl+x
Ctrl+C
Ctrl+v
Del
F2
; Go to topology view
b g | gy Go to network view
P
k l_—i“ e Compile 4
b B Download to device
E E FE Backup from online device
P L PLO & Goonline Crrl+K
» ro:l Wa mﬁ‘ Go offline Ctrl+M
» [ig on 13| Online & diagnostics Curl+D
rh\.
y [T . :
,‘__f; = E- Snapshotof the monitor values
b i Applysnapshotvalues as startvalues b
v [ De
— ru A BB Compare »

7. Test the example in online mode.

Hardware
Software (

Note

The examples usually include an NO contact so that they do not start up automatically
after download to the CPU. The NO contact must be set to TRUE for the program

example to be processed.

*  Network 1: ..
Comment
“SLI_gDB_ “SLl_gDB_
MOVE" start :“',;5;;“': MOVE™ startQut
1 1 M &
| wodifyto 0 CrrlsF3 |

Ctrl+X
Ctrl+C

Dizplay form {

Monitor from
Monitor selectid

P
Crrl+v

14
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Library version

Below you will find the versions and the scope of the version of the "Sample Library for
Instructions” library.

Note

You will find the version in the properties of the "Sample Library for Instructions” library.

Versions
Version Description
Change Instruction category (*) Program example (*)
1.0.5 New Basic instructions Step sequences with examples:
(GRAPH) Timer operations,

Counter operations,

Math functions,

Move operations,

Move ops Legacy,
Conversion operations,
Conversion ops Legacy,
Program control operations,
Word logic operations,

Shift and rotate,

Legacy
Extended instructions String+Char (JOIN, SPLIT, SPLIT multiple calls),
(LAD, SCL) Distributed 10 > iDevice (RCVREC, PRVREC)

Diagnostics (GetClockStatus),
FileHandling (FileRead & FileWrite)

Extended instructions String+Char (ATH, HTA)
(SCL)

Global library "Sample Library for Instructions"
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Library version

Version Description
Change Instruction category (*) Program example (*)
1.0.4 Modified Basic instructions (LAD) | Comments and block numbers changed for:

Bit logic operations (complete)

Move operations (complete)

Conversion operations (complete)

Program control operations (Runtime control)
Legacy (DRUM, DCAT, MCAT, LEAD_LAG)

Extended instructions Block numbering changed and comments in the DB ex-
(LAD) tended for:

Distributed 10 (RDREC for Diag)
Interrupts (complete)

Alarms (Program_Alarm, Get_AlarmState, Gen_UsrMsg)
Diagnostics (complete)

Data block functions (complete)

Addressing (complete)

Functional scope extended for:
Data Logging (complete)

Basic instructions (SCL) | Comments and block numbers changed for:
Bit logic operations (complete)

Timer operations (complete)

Counter operations (complete)

Math functions (complete)

Conversion operations (complete)

Legacy (DRUM, DCAT, MCAT, LEAD_LAG)

Global library "Sample Library for Instructions”
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Library version

Version Description
Change Instruction category (*) Program example (*)
1.0.4 New Basic instructions (LAD) | Comparator operations > Variant (EQ_TypeOfDB,

NE_TypeOfDB)
Move operations (AssignmentAttempt)

Program control operations > Runtime control
(ENDIS_PW, RE_TRIGR, STP, WAIT)

Extended instructions
(LAD)

String+Char (ATH, HTA)

Basic instructions (SCL,
LAD)

Move operations (SCATTER, SCATTER_BLK, GATHER,
GATHER_BLK)

Extended instructions
(SCL)

Date and time-of-day (complete)
String and Char (complete)
Process Image (UPDAT_PI, UPDAT_PO)

Distributed 10 (RDREC for I&M, RDREC for Diagnostics,
WRREC & RDREC for Parameter, WRREC & RDREC for
ControlCfg, GETIO & SETIO, GETIO_PART &
SETIO_PART, RALRM, ReconfiglOSystem)

Module parameter assignment (RD_DPAR)
Interrupts (complete)
Alarms (complete)

Diagnostics (LED, DeviceStates, ModuleStates,
GET_DIAG, GET_DIAG for CPU display, RT_INFO,
RD_SINFO, Get_IM_Data, GET_NAME, GetStationInfo)

Recipe functions, Data logging (complete)

Data block functions (READ_DBL, CREATE_DB,
DELETE_DB, WRIT_DBL, ATTR_DB)

Addressing (GEO2LOG, LOG2GEO, 102MOD, RD_ADDR)

Technology (SCL)

PID control (PID_Compact)

Communication (SCL)

S7 communication (GET, PUT, USEND & URCV, BSEND
& BRCV)

Open user communication (TSEND_C & TRCV_C, TCON,
TDISCON, TSEND & TRCV, TUSEND & TURCYV,
T_RESET, T_DIAG, T_CONFIG)

Webserver (WWW)

Global library "Sample Library for Instructions”
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Library version

Version Description
Change Instruction category (*) Program example (*)
1.0.3 Modified Useful tools (LAD) HexIntBool_Converter

Extended instructions Date and time-of-day,

(LAD) String and Char (GetSymbolName, GetlnstanceName,
GetlnstancePath, GetBlockName),
Process Image (UPDAT_PI, UPDAT_PO),
Distributed IO (WRREC & RDREC for Parameter, GETIO
& SETIO, GETIO_PART & SETIO_PART),
Module parameter assignment (RD_DPAR),
Interrupts (ATTACH, DETACH, Cyclic interrupt, Time-of-
day interrupt, Time-delay interrupt)
Alarms (Program_Alarm, Get_AlarmState, Gen_UsrMsg,
GetAlarm & AckAlarms [V14]),
Diagnostics (LED, DeviceStates, ModuleStates,
GET_DIAG, RT_INFO, RD_SINFO),
Recipe functions,
Data block functions (READ_DBL, WRIT_DBL,
CREATE_DB, DELETE_DB, ATTR_DB),
Addressing (GEO2LOG, LOG2GEO, I02MOD,
RD_ADDR),

Communication (LAD) Webserver (WWW)

New Extended instructions String and Char (GetSymbolPath),

(LAD) Diagnostics (GetSMCinfo [V14.1], GetChecksum [V14]),
Interrupts (MSK_FLT & DMSK_FLT & READ_ERR,
DIS_IRT & EN_IRT, DIS_AIRT & EN_AIRT)

Communication (LAD) S7 communication (USEND & URCV, BSEND & BRCV),
Open user communication (TCON, TDISCON, TSEND &
TRCV, TUSEND & TURCV, T_RESET, T_DIAG,
T_CONFIG)

Useful tools (SCL) HexIntBool_Converter, CMYK_TO_RGB_Converter,
Sort_elements_ascending

Basic instructions (SCL) | Bit logic operations (complete),
Timer operations (complete),
Counter operations (complete),
Comparator operations (complete),
Math functions (complete),
Move operations (Deserialize, Serialize, MOVE_BLK,
MOVE_BLK_VARIANT, UMOVE_BLK, FILL_BLK,
UFILL_BLK, SWAP; Array DB; Read/write Access),
Conversion operations (complete),
Program control operations (complete),
Word logic operations (complete),
Shift and rotate (complete),
Legacy (complete)
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Library version

Version Description
Change Instruction category (*) Program example (*)
1.0.2 Modified Useful tools HexIntBools_Converter
Extended instructions Date and time-of-day (SET_TIMEZONE)
Move operations (SWAP)
Technology PID control (PID_Compact)
New Extended instructions Distributed 10 (RDREC for I&M, RDREC for Diagnostics,
WRREC & RDREC for Parameter, WRREC & RDREC for
ControlCfg, GETIO & SETIO, GETIO_PART &
SETIO_PART, RALRM, ReconfiglOSystem),
Module parameter assignment (RD_DPAR),
Alarms (Get_Alarm & Ack_Alarms [V14]),
Diagnostics (RD_SINFO),
Communication Webserver (WWW)
Remote Extended instructions Distributed |0 (RDREC for Parameter)
1.0.1 Modified Extended instructions Diagnostics (GET_DIAG)
New Extended instructions Process Image (UPDAT_PI, UPDAT_PO),

Distributed 10 (RDREC),

Interrupts (ATTACH, DETACH, SET_CINT, QRY_CINT,
SET_TINT, CAN_TINT, ACT_TINT, QRY_TINT,
SRT_DINT, CAN_DINT, QRY_DINT),

Diagnostics (second example on GET_DIAG; RT_INFO,
Get_IM_Data, GET_NAME, GetStationInfo),

Data block control (CREATE_DB, DELETE_DB,
WRIT_DBL, ATTR_DB),

Addressing (GEO2LOG, LOG2GEO, I02MOD,
RD_ADDR),

Useful tools (HexIntBools_Converter,
CMYK_TO_RGB_Converter)

Technology

PID control (PID_Compact)

Communication

S7 communication (GET, PUT),
Open user communication (TSEND_C, TRCV_C)
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Library version

Version Description

Change Instruction category (*)

Program example (*)

1.0.0 New Basic instructions

Bit logic operations (complete),

Timer operations (complete),

Counter operations (complete),
Comparator operations (complete),
Math functions (complete),

Move operations (complete),
Conversion operations (complete),
Program control operations (complete),
Word logic operations (complete),

Shift and rotate (complete)

New Extended instructions

Date and time-of-day (complete),
String and Char (complete),
Alarms (Program_Alarm, Get_AlarmState, Gen_UsrMsg),

Diagnostics (LED, DeviceStates, ModuleStates,
GET_DIAG),

Recipe and data logging (complete),
Data block functions (READ_DBL)

* The name corresponds to that specified in the library and is in English.
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