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1 Preface

Purpose of the Getting Started

The Getting Started gives you a complete overview of the commissioning of
the analog module SM331 (6ES7331-7KF02-0ABO0). It assists you in the in-
stallation and parameterization of the hardware of the thermo couples and
the configuration with SIMATIC Manager.

The target audience of the Getting Started is a beginner with only basic ex-
perience in configuration, commissioning and servicing of automation sys-
tems.

What to expect

Step by step the procedures from mounting the module to storing analog
values in the STEP 7 user program are explained using an example. You
will be guided through the following sections

e Problem analysis

¢ Mechanical setup of the sample station

e Electrical connection of the sample station
e Configuration with SIMATIC Manager

o Creating a small user program with STEP 7, which stores the read ana-
log values in a data block

e Triggering and interpreting a diagnostic and hardware interrupt

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples
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2.2

Prerequisites

Required basic knowledge

No special knowledge in the area of automation technique is required to

understand this description. As the configuration of the analog module is
based on the software STEP 7, knowledge of STEP 7 would be advanta-
geous.

Further information on STEP7 can be found in the electronic manuals de-
livered with STEP 7.

Knowledge of PC or similar devices (e.g. programming devices) using the
operating system Windows 95/98/2000/NT or XP is assumed.

Required Hardware and Software

The scope of delivery of the analog module consists of two parts:
* Module SM331

» Front connector which enables it to comfortably connect the power
supply and the data connections.

Table 2-1 Components of the analog module

Quantity | Article Order number

1 SM 331, OPTICALLY ISOLATED 8 AE, ALARM 6ES7331-7KF02-0AB0
DIAGNOSTICS

1 20-PIN FRONT CONNECTOR WITH SPRING CONTACTS 6ES7392-1BJ00-0AA0
Alternatively:
20-pin FRONT CONNECTOR WITH SCREW CONTACTS BES7392-1AJ00-0AA0

1 SIMATIC S7 SHIELD CONNECTING ELEMENT BES7390-5AA00-0AA0

2 SIMATIC 7,, TERMINAL ELEMENT F. 1 CABLE W. TO 6ES7390-5CA00-0AAQ
13MM IN DIA.

The following general SIMATIC components are also required for the ex-
ample.

Table 2-2 SIMATIC Components of the sample station

Quantity

Article

Order number

1

POWER SUPPLY. PS 307 AC 120/230V, DC 24V, 5A
(incl. power supply bridge circuit)

6ES7307-1EA00-0AAQ

CPU 315-2DP

6ES7315-2AG10-0AB0O

MICRO MEMORY CARD, NFLASH, 128KBYTE

6ES7953-8LG00-0AAQ

SIMATIC S7-300, RAIL L=530MM

6ES7390-1AF30-0AA0

aAalalala

Programming device (PG) with MPI-interface and MPI-cable
PC with corresponding interface card

Depending on the
configuration
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Installed Software STEP 7:

Table 2-3

Software STEP 7

Quantity

Article

Order number

1

STEP 7 Software version 5.2 or later is installed on the pro-
gramming device.

6ES7810-4CC06-0YX0

The following thermo couples can be used for the acquisition of analog sig-

nals:

Table 2-4

Thermo couples of the sample station

Quantity

Article

Order number

2

Thermo couple type J

Depending on the
manufacturer

2

Thermo couple type K

Depending on the
manufacturer

1

Siemens Compensation box (Type J — DC 24V)

M72166-B4200

Note

This ,Getting Started” describes only the application of the thermo couples. If you
want to use other transducers, then you have to wire and parameterize the SM331

differently.

Separate ,Getting Starteds” are available for 4-20mA current transducers, voltage
transducers and the resistance thermometer PT100 standard which can be con-
nected to the SM331.

Furthermore, the following tools and materials are necessary:

Table 2-5 General tools and materials
Quantity |Article Order number
multiple | M6-bolts and nuts (Length depending on the standard
mounting place)
1 Screwdriver with blade width 3,5 mm standard
1 Screwdriver with blade width 4,5 mm standard
1 Wire cutting pliers and tools for stripping standard
1 Tools for mounting cable end sleeves standard
Xm Wire for grounding the rail with 10 mm? diameter, |standard
Ring terminal with 6,5 mm hole. Length accord-
ing to local conditions
Xm Flexible wire with 1mm? diameter with fitting wire | standard
end sleeves, form A in 3 different colours — blue,
red and green.
Xm 3-wire power cord (AC 230/120V) with protective | standard
earth contact socket, length according to local
conditions.

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples
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Quantity

Article

Order number

1

Calibration device (Measuring instrument for

Depending on the

commissioning that can measure and supply cur- | manufacturer
rent)
Getting Started SM331 Al 8x12bit Part 3: Thermo Couples 6
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3 Task

The Getting Started leads you successfully through a sample application in
which you will install the following thermo couples:

A) Two thermo couples with type J and type K, which are directly installed
on the analog module SM331 (Using the internal reference junction).

B) Two equal thermo couples type J each, which are connected through
an intermediate terminal (compensation point with external compensa-
tion box)

You will activate failure diagnostics and hardware interrupts. You have ana-
log input module SM331, Al8x12 Bit (order number 6ES7 331-7KF02-
0ABOQ) available.

The module can process up to 8 analog inputs and trigger hardware and
diagnostic interrupts. For each module different measurement types can
be set (e.g. current or voltage measurement; PT 100; thermo couple).

The following mounting options are described in the sample task:

e The thermo couples are installed close enough to the analog module
and therefore the cables can be connected directly to the module

¢ The connection location of the thermo couples is further away from the
analog module.
In this case the compensation wire is replaced by a copper wire through
a terminal. A compensation box has to be installed in the close vicinity of
the terminal.

Terminal
PS 307 CPU SM 331 1 Compensation wire

Compensa-
tion box

®
]

— or

120V AC 60 Hz Thermo Couples

= |

1
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

! 230V AC 50 Hz
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1 o
1 4
1

1

Programming device

Figure 3-1 Components of the sample station

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples
A5E00264193-01



You will be guided through these steps
¢ Mechanical setup of the sample station (see chapter 4)
» General mounting instructions for S7-300 modules

» Configuration of the SM331 for the two selected measure-
ment transducer types

¢ Electrical connection of the sample station (see chapter 5)
»  Wiring of the power supply and the CPU
= Wiring of the analog module

» Standard pin layout of the voltage transducer and resistance
thermometer

¢ Configuration with SIMATIC Manager (see chapter 6)
= Using the project wizard

» Completing the automatically generated hardware configura-
tion

» |ntegration of a supplied user source code
e User program testing (see chapter [7)
» |Interpretation of the read values

= Conversion of the measured values into readable analog
values

¢ Ultilizing the diagnostic capabilities of the SM331 module (see chapter 8)
= Triggering a diagnostic interrupt
* Analyzing the diagnostics data

e Application of hardware interrupts (see chapter 9)
» Parameterization of hardware interrupts

» Configuration and analysis of hardware interrupts

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples
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Mechanical setup of the sample station

The setup of the sample station is divided into two steps. First, the setup of
the power supply and the CPU is explained. After becoming acquainted
with the analog module SM331 the mounting of it is described.

Mounting of the sample station

Before you can use the analog input module SM331, you need a basic
setup of general SIMATIC S7-300 components.

The order of the mounting takes place from left to right:

e Power supply PS307

e CPU 315-2DP

¢ Analog module SM331

Table 4-1 Mounting of the sample station (without SM331)

Step

Graphics Description

Bolt together the rail to the ground (screw size: M6) so
that at least 40 mm space remains above and below the
rail.

If the base is a grounded sheet metal or a grounded
mounting plate, ensure that the rail and the base are con-
nected together with low resistance.

Connect the rail with a protective ground wire. An M6 bolt
is available on the rail for this purpose.

Mounting the power supply:
e Hang the power supply to the top end of the rail

e and tighten it at the bottom to the rail.

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples
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Step

Graphics

Description

Connect the bus connector (delivered with the SM331) to
the left connector at the back of the CPU.

Mounting the CPU:
e Hang the CPU to the top end of the rail

e Push it all the way left to the power supply
e Push it down

¢ and tighten the bottom screw to the rail

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples
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4.2 Mounting the analog module

The measuring range modules should be plugged in accordingly before the
mounting of SM331 (see chapter 4.2.3).

In this section you will learn
¢ Which components you need
e What the properties of the analog input module are
e What a measuring range module is and how it is setup

¢ How you mount the already setup module

4.2.1 Components of the SM331

A functional analog module consists of the following components:

o Module SM331 (in our example 6ES7331-7KF02-0AB0)

e 20-pin front connector. There are two types of front connectors:
= With spring contacts (Order number 6ES7392-1BJ00-0AAQ)
= With screw contacts (Order number 6ES7392-1AJ00-0AAQ)

Figure 4-1 Components of the SM331

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples
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Table 4-2 The scope of delivery of SM331

Components

Analog module SM331

Labelling strips

Bus connector

2 cable ties (not in the picture) to tie the external wiring

4.2.2 Properties of the analog module

The module is a universal analog module applicable to the most common
applications.

The desired measuring mode should be adjusted directly on the module
with the measuring range module (see chapter 4.2.3).

¢ 8 inputs in 4 channel groups (each group with two inputs of same type)

Measurement resolution adjustable for each channel group
User defined selection of measuring mode for each channel group:
= Voltage
= Current
» Resistance
= Temperature
Configurable diagnostic interrupt

Two channels with limit value interrupt (only channel 0 and channel 2
are configurable)

Electrically isolated against backpane bus

Electrically isolated against load voltage (exception: At least one module
is set to position D)

Alternatively applicable SM331; Al 8 x TC (only for thermo couples)

If you install thermo couples solely, you can also use the analog module
SM331; Al 8 x TC with the order number 6ES7331-7PF10-0AB0. Notes on
connecting this device can be found in the reference manual ,Automation
system S7-300 technical data“.

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples 12
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4.2.3 Measuring range modules

The module SM331 has four measuring range modules (one measuring
range module per channel group). Each measuring range module can be
set to 4 different positions (A, B, C or D). With the position you determine
which transducer you connect to the respective channel group.

Measuring mode A-D

Position B (voltage) set
for CH6,7

Measuring range module

/i\ Zerstoerungsgefahr bei falsch eir

Danger of demage when measuring area is incorrectly set!

Figure 4-2 4 measuring range modules with default setting B (Voltage)
Table 4-3 Possible positions of the measuring range module
Position Measurement type
A Thermo couple / Resistance measurement
B Voltage (default setting)
C Current (4 wire transducer)
D Current (2 wire transducer)

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples 13
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In our sample task we use the channel groups CHO, 1 and CH2, 3 in the
measurement mode ,, Thermo couple”. Verify that the measuring range
modules are set to Position A. If needed adjust to the desired position (see.

Table 4-4).
Table 4-4 Positioning of the measuring range module
Step Graphics Description
1 With a screwdriver, pull out the two measuring

range modules

Turn the measuring range module to the desired
position

Plug the measuring range modules back into the
module

In our example, the module must have the follow-
ing positions:

CHO0,1: A
CH2,3: A

CH4,5: B
CH6,7: B

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples
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424 Mounting the SM331 module

After you have prepared the analog module accordingly, mount it to the rail

as well.
Table 4-5 Mounting the SM331 module
Step Graphics Description

= | Mounting the SM331:
e Insert the SM331 to the top part of the rail

e Push it all the way left to the CPU
e Push down

e and tighten the screw at the bottom to the rail

Mounting the front connector:

2
e Press the upper release button of the front connector
block
¢ Insert the front connector into the module until it
shaps in
Mechanically the sample station is now completely mounted.
Getting Started SM331 Al 8x12bit Part 3: Thermo Couples 15
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5 Electrical connection of the sample station

This chapter describes how the various parts of the sample station from the
power supply to the analog module are electrically wired.

iz Warning
You might get an electrical shock if the power supply PS307 is turned on or the
power cord is connected to the line.

Wire the S7-300 only in the power-off state.

5.1 Wiring the power supply and the CPU

Figure 5-1 Wiring the power supply and the CPU

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples 16
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Table 5-1

The sample station requires a power supply. The wiring is done as follows:

Wiring of the power supply and the CPU

Step

Graphics

Description

1

Open the front flap of the power supply and the CPU

2

Unscrew the pull relief bracket of the power supply

3

Remove the insulation from the power cord, attach
the cable end sleeves (for multi-wire cords) and con-
nect it to the power supply

Tighten the pull relief bracket

Insert the power supply bridge circuit between the
power supply and the CPU and tighten it.

Do not modify the grounding switch as the SM331 is
already set up electrically isolated.

\I Information about the CPU’s grounding switch:

e Pressed: Electrically connected (Default
setting)

e Pulled: Electrically isolated

Confirm that the setting of the voltage selector is set
to your local line voltage.

The power supply’s default setting is AC 230 V.

In order to change this setting, do the following:
Remove the protective cap with a screwdriver, adjust
the switch according to your line voltage and put the
protective cap back on.

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples
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5.2

Connection variations of the analog module

For the connection of thermo couples the wiring of the analog module
SM331 differs only through the selection of:

» Usage of the internal reference junction

= Usage of an external reference junction

In the following chapters you will be led through the two types of connection
variations with internal and external reference junction.

5.21

Shielded wires for analog signals

You should use shielded and twisted pair wires for analog signals. That
minimizes interference. The shield of the analog wires should be grounded

at both ends.

If there are any voltage differences between the ends of the wires, a com-
pensation current might flow, which can interfere with the analog signals. In
this case you should either ground the shield only at one end or install an
appropriate compensation wire.

Table 5-2

Usage of the internal and external reference junction

Properties

Usage of an internal refer-
ence junction

Usage of an external refer-
ence junction

Wiring with thermo couples of
same type

A maximum of 8 thermo cou-
ples is possible

A maximum of 8 thermo cou-
ples is possible

Wiring with a combination of
different thermo couple types

For each channel group 2
thermo couples of the same
type can be installed.

Meaning: A total of 8 thermo
couples with maximum 4 dif-
ferent types can be installed.

A combination of different
thermo couples is not possi-
ble.

All channels of the module
refer to the same reference
junction. Therefore a maxi-
mum of 8 thermo couples of
same type can be installed.

Usable connection wires

e Direct connection of the
thermo couples

e Connection through com-
pensation wires

Long copper wires are possi-
ble. Connection of the thermo
couples directly at the refer-
ence junction.

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples
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5.2.2 Connection diagram of thermo couples with internal reference junc-
tion

The following figure shows the analog module SM331 with thermo couples
connected via a compensation wire and internal reference junction.

L+
Thermo couple M
\ M+ | 2
<O K w3 n
[ ]
. ADU [ [ Lo-|
* M+ | 18 | gic Back-
<: K7  wm |19 — pane
bus
Compensation wire 10 (COMP+)

11 (COMP-Mana )

Figure 5-2 Connection diagram: Usage of internal reference junction

The compensation wire always has to be the same material (alloy) as the
thermo couple itself.

On a channel group, only thermo couples with the same type can be in-
stalled.

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples 19
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5.2.3 Connection diagram of an analog module with internal reference junc-
tion
The wiring of the analog module consists of the following tasks:
¢ Installation of power supply (red wire)
¢ Installation of the compensation wires for the thermo couples
e Short circuiting the reference junction

¢ Grounding and short circuiting unused channels (blue wires)

Details of the wiring are explained in the next chapter.

SIEMENS| |

Figure 5-3 SM331 Front connector wiring

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples
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5.24 Wiring of the analog module with internal reference junction
Connect the thermo couples directly or via compensation wires to the in-
puts of the module. The following table describes the wiring step by step:
Table 5-3 SM331 Front connector wiring
Graphics |Wiring Comments
1 Open the front flap of SM331 The terminals are pictured on
the front flap
2 Remove 6 mm of the insulation of the wire
ends that you want to plug into the front con-
nector and put the appropriate wire end
sleeves.
3 Connect the front connector as follows Power supply of the module

Terminal 1: L+

4 Terminal 2: M+ First thermo couple type J Standard wiring for thermo
Terminal 3: M- First thermo couple type J couples with internal refer-
. ence junctions.
Terminal 4: M+ Second thermo couple type J
i ) If you swap M+ and M-, you
Terminal 5: M- Second thermo couple type J | il get the wrong measure-
Terminal 6: M+ First thermo couple type K ment values which will not
Terminal 7: M- First thermo couple type K ;Z:;etlsﬁ;nd to the real tem-
Terminal 8: M+ Second thermo couple type K '
Terminal 9: M- Second thermo couple type K
5 Terminal 10: (Comp+) and Thermo couples that are
Terminal 11: (Comp-) connected directly or via
compensation wires do not
need an external reference
junction.
The external reference junc-
tion is short circuited via the
bridge.
6 Short circuit terminal 11: ( Man, ) and The unused channel groups

terminal 12 till 19 and connect with
terminal 20: M

should be short circuited with
Mana (Comp-) and M to reach
optimum interference resis-
tance.

Note:

Terminal 11 My, is called
Comp- when used with an
external cold junction.

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples
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5.2.5 Connection diagram of thermo couples with external reference junc-

tion

The diagram illustrates the analog module SM331 with connection

e of thermo couples over a connection point for compensation

wire

¢ of an external reference junction

circuited

compensatioh wires
should be shért ~

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

! SIEMENS !
|
1
1
1
1
1
1
1
1
1
1
1
|
T

_‘
L
@)

Back
pane
bus

Compensation wire Input wire
(same material as (copper)
the thermo couple) L+
. \\ 2
<ﬁ. : 3 -
Thermo couple
- F? 18 ADU — | Lo-
a8 19 - gic
External pO\A:/er
| + -
1
. [00 e *1 10 (COMP+)
| O OO .
: Cold junction ] 11 (COMP_)
1
Terminals fon M72166

> Output (copper wire)

..................

Figure 5-4

Wiring: Thermo couple with external reference junction

With external compensation the temperature of the reference junction of the
thermo couples are acquired via the compensation box.

The compensation box contains a bridge circuit, which is calibrated for a
certain temperature (calibration temperature).

The connection of the compensation wires should stand in the direct vicinity
of the compensation box. Only then can you guarantee that the surrounding
temperature of the connection point of the thermo couple and the compen-

sation box is the same.

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples
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5.2.6 Connection diagram of the analog module with external reference
junction

The wiring of the analog module consists of the following tasks:
e Connection of the power supply (red cable)

e Connection of the compensation wires from thermo couples
¢ Connection of the reference junction

¢ Grounding and short circuiting of unused channels (blue cables)

You will find details of the wiring in chapter 5.2.7

Figure 5-5 SM331 Front connector wiring

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples
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5.2.7

Wiring of the analog module with external reference junction

Install the thermo coupled over a compensation point. From this terminal
on, copper wires are used all the way to the module SM331. The detailed
tasks for wiring are explained below step by step:

Table 5-4 SM331 Front connector wiring
Graphics | Wiring Comment
1 Open the front flap of the SM331 The terminals are pictured on
the front flap

2 Remove 6 mm of the insulation of the wire
ends that you want to plug into the front con-
nector and put the appropriate wire end
sleeves.

3 Wire the front connector as follows: L+ from the power supply of the

Terminal 1: L+

module

4 Terminal 2: M+ First thermo couple type J Standard wiring of thermo cou-
Terminal 3: M- First thermo couple type J ﬂﬁzt}’;ﬁh external reference
Terminal 4: M+ Second thermo couple type J : .

) If you swap M+ and M- wiring,

Terminal 5: M- Second thermo couple type J you will get the wrong meas-
Terminal 6: M+ Third thermo couple type J urement values, which will not
Terminal 7: M- Third thermo couple type J ::lj)rrer'espond to the real tempera-
Terminal 8: M+ Fourth thermo couple type J '
Terminal 9: M- Fourth thermo couple type J

5 Connect terminal 10: (Comp+) and The wiring of the compensation
Terminal 11: (Comp-) with cold junction gozx;gs described in chapter

6 Short circuit terminal 12 to 19 and connect The unused channel groups

with terminal 20

Terminal 20: M

should be short circuited with M
to reach optimum interference
resistance.

M from the power supply of the
module
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5.2.8 Wiring of the external reference junction

In our example we use a Siemens compensation box for thermo couple
type J (MLFB M72166-B4200) with 24 V DC as external power. The com-

pensation box should be mounted in the direct vicinity of the connection
point.

Copper wires to External Power
module SM331 24V DC

Compen-

SIEMENS

Figure 5-6 Point of connection v ) )
Compensation wires of Connection of
thermo couples the compensa-

tion box
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Table 5-5 Wiring of the compensation box

Graphics

Wiring

Comments

Wire the compensation box as fol-
lows:

Terminal 1: M External power 24V
DC

Terminal 3: L+ External power 24V
DC

Short circuit terminal 11 and 12 (green
cable)

Connect terminal 8 with terminal 11
(Comp-) of the SM331

Connect terminal 9 with terminal 10
(Comp+) of the SM331

The reference temperature of 0°
C that is required by SM331 is
set by short circuiting terminals
11 and 12
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5.2.9 Switch on now

If you want to test the wiring, you may now switch the power supply on.
Do not forget to set the CPU to STOP (see red circle)

4

-
»
h

'

" e
»

le
»
A o
'

¥

-~

Figure 5-7 Successful wiring, CPU in STOP mode

If a red LED is lit, then there is an error in the wiring. Verify your wiring.
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6 Configuration with SIMATIC Manager

In this chapter you will be guided through the following tasks:
e Creating a new STEP7 project

e Parameterization of the hardware configuration

6.1 Create a new STEP7 Project

For configuring the new CPU 315-2 DP use STEP7 V5.2 or later version.

Start SIMATIC Manager by clicking the symbol ,SIMATIC Manager® on
your windows desktop and create a new project with the STEP7 wizard

~.New Project".

IJSIMATIC Manager
File PLC ¥iew Options Window Help

=1l x|

Chrl+r

Chrl+0
Open Version 1 Praject...

57 Memary Card
Memory Card Eile 3

Delete...
Reotganize...
Manage...

Archive..,
Retrieve. ..

Page Setup,,,
Labeling fields. ...
Ptink Setup. ..

1 GS5M331T2D (Projekk) -- Ci.. \Siemens)Step?lS7ProfiGettin_1
2 SR315alk (Projekt) -- D:iSimaticl ALARMSENDRECSR315alk

3 Erreichbare Teilnehmer -- MPT

4 PGI1SCEN (Projekt) -- D:\SimatictALARM|PUTGETIPg315cen

Exit Ale-+F4

Creates a new project skep-by-step with the help of a wizard,

Figure 6-1 Execute STEP7 wizard ,New Project”

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples
A5E00264193-01

28



An introduction window pops up. The wizard will guide you through the

creation of a new project.

X JSIMATIC Manager

File PLC Wiew Options Window Help

=1l ]

D[ 22w %] @ v

STEP 7 Wizard: "New Project” x|

-"Qfé Introduction

104

STEP T Wizard: "Hew Project™

“ou can creste STEP 7 projects guickly and easily using
the STEP 7 Wizard. You can then start programming

immediately

W “-’1 Click one of the following options:

- © "Finish" to create your project according to the previsw .

' (w.‘ “Mext" to creste your project step-by-step
i |
-
1}

™ Display Wizard on starting the SIMATIC Manager:

Previgw==

= Back | Mext = I Finish

Cancel | Help |

Press F1 to get Help,

Figure 6-2

STEP7 wizard ,New Project”, Introduction

During the creation the following inputs are necessary:

¢ Selection of the CPU type
¢ Definition of the basic user program
e Selection of organization blocks

¢ Project name

Click ,Next"
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6.1.1 CPU Selection
Choose the CPU 315-2DP for the sample project. (You can also use our
example for a different CPU). Then choose your CPU.
|
ﬂ Which CPU are you using in your project? 204y
e CPU Type Crder Mo I ;I
CPUZ14C-2DP BESY 314-6CFO0-0AB0
CPUZ14C-2PtP BESY 314-6BF00-0AB0 J
CPU3MS BESY 315-1 AFO3-04B0
CPLIS15-20F BEST 315-24G10-0480
CPU316-2 DP BESY 316-2AG00-0AB0
[ai=INick BT N =] RFEST 242 20 00 naRn LI
CPU name: ICPU31 5-20P(1)
Pl acdress: |2 | |wiork memory 128 KB; 0.1 msM000 ﬂ
instructions; MPI+ DP connection (DP
=
Previgw== |
= Back | Mext = I Finish | Cancel | Help |
Figure 6-3 STEP 7 wizard ,New Project”, CPU selection
Click ,Next"
6.1.2 Definition of the basic user program
Choose the SIMATIC language STL and select the following organization
blocks (OBs):
o OB1 Program Cycle Organization Block
e OB40 Hardware interrupt
e OB82 Diagnostic interrupt
OB1 is required in every project and is called cyclically.
0OB40 is called when a hardware interrupt occurs.
OB82 is called when a diagnostic interrupt occurs.
|
11 Which blocks do you want to add? 3040
ot Block Mame | Symbalic Mame | ;I
[ oB3s Cyclic Interrupt &
Hardware Interrupt 0
[ oB41 Harchware Interrupt 1 =
[JoB42 Harclware Interrupt 2
] oB43 Hardware Interrupt 3 LI
[~ Select &l Help on 0B |
Language for Selected Blocks —————————————————————
’7 & SIL LaD ¢~ FBD
[ Create with source files Presigy== |
= Back | Mext = I Finish | Cancel | Help |
Figure 6-4 STEP 7 wizard ,New Project”: Insert organization blocks
Click ,Next*
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6.1.3 Specify the project name

Select the edit field “Project name” and overwrite the name in it with “Get-
ting Started S7 SM331”.

STEP 7 Wizard: "New Project” x|

3% What do you want to call your project? 4(4)

Project name: IGeﬂing Started S7-SMIF

Existing projects: Sample2 ;I
Sample3 Ji |
Sampled LI

Check your newy project in the previes.
Click "Finish" to creste the project with the displayed
structure.

Previews= |
= Back [Hext = | Finish I Cancel | Help |

Figure 6-5 STEP 7 wizard ,New Project®: Specify project name

Click ,Finish®. The basic STEP 7 project is created automatically.

6.1.4 Resulting S7 project is created

The wizard has created the project “Getting Started S7 SM331”. In the right
pane you can find the inserted organization blocks.
I [=[

File Edit Insert PLC Wiew Options ‘Window Help
D] BR|em| & (| il [2 2| = = e

E’Eﬁetling Started §7-5M331 -- G Siemens' Step 7' s 7projGettin~3
[SE Getting Started 57-5M331
2 SIMATIC 300 Station
- CPUTIS-2DP(1)
57 Program(1]
@

' £3 Blocks

Press F1 to get Help, [ I [ 4
Figure 6-6 STEP 7 wizard ,New Project”: Result
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6.2 Hardware configuration

The STEP 7 wizard has created a basic S7 project. You also need a com-
plete hardware configuration in order to create the system data for the
CPU.

6.2.1 Create the hardware configuration

You can create the hardware configuration of the sample station with the
help of SIMATIC Managers.

In order to do this, select the folder ,SIMATIC 300 Station® on the left hand
pane. Start the hardware configuration by double clicking the icon “Hard-
ware” on the right hand pane.

] 5
&JSIMATIE Manager - Getting Started §7-5M331 _ Ol x|

File Edit Insert PLC ‘iews Options Swindow Help
0| 22am| & ||| el [= 25| 2 =1 %| %8|a| B

[ Mo Fier >

127 Getting Started S7-5M331 -- C:\Siemens’,Step7 s IprojyGettine s

- Getting Started 57-5M331 I8 CPU315-20P(1)
=5 SIMATIC 300 Statioh
-[8 crums-zoPn)
[=-{z8 57 Program(1)
(B Sources
"-[ZH Blocks

Press F1 ko get Help, [ v

Figure 6-7 Starting the hardware configuration
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6.2.2 Insert SIMATIC components
First select a power supply from the hardware catalogue.
If the hardware catalogue is not visible, open it with the shortcut key Ctrl+K
or by clicking the catalogue symbol (blue arrow).
In the hardware catalogue you can browse through the SIMATIC 300 folder
to the PS-300 folder.
Select the PS307 5A from the right window and drag it into slot 1 (see red
arrow) in the configuration table.
@L;,HW Config - [SIMATIC 300-Station {Configuration) -- GS5M331T2D] ;IEIEI
@) Skstion Edk Insert PLC Wiew Options Window Help 18] x|
NEECER R EE
=0 UR = Brafie [Standard =
i < [ M7TEXTENSION =
2 ]Em_ = cOrsam
B Eolsh PS 307 104
: Open Hardware Catalog P
: §
7
g 0 .0 o~ SM 331 41241 2t
2 = < | i~ SM 331 41241 2t
----- S 331 41241281t
----- S 331 41241281t
----- S 331 41241281t
----- SM 331 Al4x0/4 to 20méd, Ex
----- SM 331 AlGx12Bit
----- SM 331 AlGx12Bit
-l i SM 331 AlGx12Bit
4 ' o e
=] o - e .
Module Order rurmber Fimware | MPl address | | address | Qaddress | Com. | | 1 SM 331 Alf1BBL
----- SM 331 AlB=RTD
CPUSISZDP()_[GEST 215-20610-0700 | m gﬁmﬂg; ik 1D, Ex o
EEEE 3&1&&?{2’5??20 A Z30VAC:24WDC /5 A E
Press F1 b get Help. Icha
Figure 6-8 Hardware configuration: Basic configuration
Result: PS 307 5A appears in the configuration of your rack.
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Insert analog module

6.2.3

There are many SM331 analog modules. For this project we use an
SM331, Al8x12 Bit with the order number 6ES7 331-7KF02-0ABO0.

The order number is displayed at the bottom of the Hardware catalog (see
blue arrow)

Click on SM331 Al8x12Bit in the right window and drag it to the first avail-
able field on slot 4 (see red arrow) of your rack.

Now you have inserted all the modules into the hardware configuration. In
the next Step you parameterize the modules.

[Hw Config - [SIMATIC 300-Station (Configuration) -- GS5M331T2D] oy [=] |
Bl] Station Edit Insert PLC Wiew Options Window Help _ =] x|

Dl (%) & sl [ %) pe|

=20 UR

= Brofle [Srandard =

P35 307 54 -
CPU315-2DP(1)
DP

[§ 21841 2Bit L

&4 PROFIBUS DP
B2 PROFIBUS-PA
= SIMATIC 200
- fcr

- CP-300

-3 CPU-300

{2 FM-300

{0 Gateway

{3 IM-300

-] M7-EXTEMSION

-7 PS-300

{0 RACK-300

=0 5M-300

B0 A3
~[] 5M 331 Miza1zBi

SM 331 Al2x12Bit

SM 331 41241 2Bit

S 331 41241 2Bit

SM 331 41241 2Bt

S 331 Al4xD/4 to 20mé, Ex
1 45941 2Bt
71§ SM 331 A8k 2B

— ~
= - (§ 5M 331 AlBx12Bit

_';| Shl 331 A1 381 _
v SM 321 Algy1 3Bi

SM 331 41811 4Bit

wmm&wéN‘A

| |

:‘:l [0 UR S 331 AIBKTBBIt
SM 331 ABH1EBI
Siot | [ Module | Ordet rumber Fig MPl addiess | | address | 0 address | Com. | M 331 MBRTD
1 P 307 B |BES7 B071EADI-0RAT S M 331 MBHTC
:@ CPU315-2DP(1) |§Es7 315- FIABD__ [v2.0 2 J -1 SM 331 HEHTCARTD. Ex =
a5 = — o oo
EE 57 331-7KFOZ-4ED 3

..... — - Analog inwwmanzmmuts

\ lcng 2

Order number of the module

Insettion possible

Figure 6-9

Hardware configuration: Insert SM331

SIMATIC Manager inserts the analog module with its standard settings.
You can now modify the parameters to change the sensor types, diagnos-
tics and interrupt capabilities.

Parameterization of the analog module of the sample station

You can now modify the parameters to change the sensor types, diagnos-
tics and interrupt capabilities.

To open the parameterization, double click the analog module in the hard-
ware configuration. The ,Properties® window of the SM331 will open.
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Overview of the functionalities with internal compensation

The table shows you, which parameters have to be set for internal com-

pensation.
Table 6-1 SM331 Functionalities of the sample station with internal Compensation
Functionalities | Description Comments
Process reac- | Diagnosis — active
tions Hardware interrupt when limit

value exceeded — active
Sensor 1 Thermo couple type J Channel group (Input) 0 - 1
Sensor 2 Thermo couple type J Channel group (Input) 0 - 1
Sensor 3 Thermo couple type K Channel group (Input) 2 - 3
Sensor 4 Thermo couple type K Channel group (Input) 2 - 3

Parameterization of SM331 with internal compensation

If you want to parameterize SM331 for internal compensation, please set
the module as follows:

Properties - AISx12Bit - (RO/S4) ﬂ

Generall Addreszes Inputs |

—Enable

v Diagnostic Interupt. W Hardware Interupt %When Limit Exceeded

Input | o1 | 23 | 4 6.7
Diagnostics

Group Diagnustics: W v
with Check: far wire Break: v v - [=

Meazuning
Meazunng Type: ITE-IL ITE-IL ! I

Measuring Fange: {Tupe J [Type K f-- =
Pozitian of kMeasuring
Range Selection Module: [4] [&]

interference frequency !EEI Hz IEEI Hz I = I =

Trigger for Hardware Interupt  Channel 0 Charmel 2
High Limit: {5000 ‘T [5O00 *C
Lows Limit: 500 'C |50.0 °C

Cancel Help

Figure 6-10 SM331: Parameterisation of thermo couples with internal reference junc-
tions
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Overview of the functionalities with external compensation

The table shows you, which parameters have to be set for external com-

pensation.
Table 6-2 SM331 Functionalities of the sample station with external compensation
Functionalities | Description Comments
Process reac- | Diagnosis — active
tions Hardware interrupt when limit

value exceeded — active
Sensor 1 Thermo couple type J Channel group (Input) 0 - 1
Sensor 2 Thermo couple type J Channel group (Input) 0 - 1
Sensor 3 Thermo couple type J Channel group (Input) 2 - 3
Sensor 4 Thermo couple type J Channel group (Input) 2 - 3

Parameter window with external compensation

If you want to use an external compensation box, please set the module as
fol-

lows:

Properties - AlGX12Bit - (RO/S4) ﬂ

Generall Addresses  Inputs |

— Enable

Input | o | 23 | 45 | &7
Djagnostics
Group Diagnostics: v v - -
with Check for wire Break: v [ [ -
Meazuring
Meazuring Type: ITE-EL ITE-EL I I
Meazuring B ange: IT_I,IpE.J IT_I,Ipe.J | == | oa
Pozition of tMeasuring
Rahge Selection Moduls: [&] [A]
interference frequency IEEI Hz IEEI Hz I -- I 5o

Trigger for Hardware Intermupt  Channel 0 Charnel 2
High Limit: [s000 T [s000  °C
Lavs Limit {500 T |BOO CC

Cancel Help

Figure 6-11 SM331: Parameterization for thermo couples with external reference junc-
tions
6.2.4 Explanation of the settings of SM331

Diagnostic interrupt

When the diagnostic interrupt is activated, the diagnostic OB82 is called if
the grounding or the power supply is lacking.
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Hardware interrupt when limit exceeded

If the parameter ,Hardware interrupt when limit exceeded* is activated,
hardware interrupt OB40 is called when the set limit values are exceeded
or under ran. Only channels (inputs) 0 and 2 are capable of triggering hard-
ware interrupts. All other inputs cannot trigger hardware interrupts.

The limit values can be set in the same window under , Trigger for Hard-
ware Interrupt®.

Group Diagnostics

If Group Diagnostics is selected, channel specific diagnostic interrupts are
activated (see chap. 8.3). When a diagnostic event occurs, OB82 is called.

Wire break detection

When wire break detection is activated, wire breaks will be diagnosed.
OB82 is called.

Measuring type
TC-IL: Thermo couple with internal reference junction.

TC-EL: Thermo couple with external reference junction

Measuring range
Specification of the thermo couple type.

Position of the measuring range modules

The required position of the measuring range modules are shown (chapter
4.2.3).

Interference frequency (Interference frequency suppression)
The interface frequency is set to your local power line frequency.

Completion of the hardware configuration
Close the parameter window.
Compile and save the project via Station - Save and Compile (Ctrl+S)

With this the hardware configuration of the project is completed.
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6.2.5 Power up test

For testing, do a power up test and download the system data.

Power up

Table 6-3

Power up

#

Graphics

Description

1

Mew,..

'News Project’ Wizard. ..
Open...

Qpen Version 1 Project, .,
Clase

Erase your Micro Memory

File Edit Insert PLC View Options ‘Window Help

Card with a Power PG or
a PC with external pro-
. gramming device:

Sty < Mo Filter »

ChrH-O

Multipraject

\ In SIMATIC Manager click

Memory Card File

“File - §7 Memory Card
b Calculate Che 9 Delete -“'!

Save As...

ChrHS

The Micro Memory Card
is deleted.

Turn off the CPU’s power supply.
Insert the MMC into the CPU
Turn on the power supply.

If the CPU is in RUN mode, set it to STOP
mode.

Turn on the power supply again.

If the STOP LED blinks, the CPU requests for a
reset. Acknowledge this by turning the switch
mode to MRES for a quick second.

Connect the CPU to the PG with an MPI cable.

To do this, connect the MPI cable with the CPU’s
MPI port. Connect the other end to the PG inter-
face of your programming device.
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Download hardware configuration
Download the hardware configuration into the CPU with HW Config.

Click the symbol ,Load to module” (shown in the red circle).

E{-,EHW Config - [SIMATIC 30 ;lglil
Eﬂ] Stakion Edit  Insert PLC  Miew Opkions ‘Window Help =] x|
DI(3-2 (% & =)o (dfial B 28 el
Select Target Module |
=(0] UR '
1 FS 307 B4 . Target modules:
2 CPU315-2DP[1] Module Racks | Slat
Xz P i
3
4 4181 2Bt
5
5
7
8
9
- | Selectall |
Cancel Help |

~

-
4| | 3

Press F1 ko get Help. Cha .z

Figure 6-12 CPU Hardware configuration download (1)

When the dialog window ,Select target module® pops up, click “OK”. (red
arrow).

Select node address x|
Dver which station addiess is the pragramming device connected ta the module
CPU3I5.2DF(1)?
Flack 0=
Slot: 2 _|:
Target Station: (= Loca|
' Can b reached by means of aateway
Enter connection to target station: [
MPI address | Module type | Station name | CPU name | Plant designation |
[ ]crPusiszopr
x|
Accessible Nodes
Station:
SIMATIC 300-5tation
Module:
[042/0] CRUZ15:2DP(1)
View
Cancel Help

Figure 6-13 CPU Hardware configuration download (2)

The dialog window ,Select target address” comes up. Click on “OK”. The
system data are now transferred into the CPU.
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Starting the CPU
Set the CPU to RUN mode.

If the hardware configuration is done correctly, two green LEDs (RUN and
DC5V) should be lit at the CPU

. SIEMENS

Figure 6-14 CPU in the error free state

If the RUN_LED light is not lit, then there is an error.

In order to locate the error, read the diagnostic buffer with a PG. Possible
reason for errors:

= The wiring is done wrong
= The coding device is plugged in wrong

= You have entered the parameters of SM331 wrong.
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6.3

6.3.1

STEP 7 user program

Function of the user program

The sample user program:

= Stores the sensor values in a data block

= Saves the status information of the hardware interrupts in a memory

word.

The status information is acknowledged by means of a bit. Furthermore,
the channel values (values of the input words) are stored in another data

block.

In the user program the following tasks have to be performed:

1. Cyclical storage of the analog input values in a data block (DB1)

2. Cyclical conversion of the analog input values in floating point values
(FC1) and storage in a data block (DB2)

3. Acknowledgement of the hardware interrupt status when the acknowl-
edge marker (M200.0) is TRUE.

4. Store the status in a memory word (MW100) when a hardware interrupt

OocCcurs.
Table 6-4 Structure of the user program
Execution Responsible Programming task | Used blocks or markers
mode organisation
block
Cyclic execu- | OB1 Store analog input DB1
tion values
Convert and store FC1, DB2
the sensor signals
Acknowledge hard- | M200.0
ware interrupt
Execution OB40 Save status MW100
triggered by
hardware
interrupt
Execution OB82 Has to be imple- -
triggered by mented because a
diagnostic module with diagnos-
interrupt tic capabilities are
used
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Diagnostic interrupt OB82

In the STEP 7 program, OB82 is used for modules with diagnostic capabili-
ties.

If the module detects a failure (coming and going event), the module re-
quests the CPU for diagnostics. As a reaction to this the operating system
calls OB82.

In our example we use OB82 only for preventing the CPU from changing to
STOP mode. In OB82 you can program the reaction on diagnostic alarms.

6.3.2 Create user program

You have two ways to create a user program:

o If you know how to program STEP 7 STL, then you can create and pro-
gram the necessary blocks and the function blocks in the Blocks folder
of STEP 7.

o You can insert the user program from an STL source into the project. In
this “Getting started” we describe this way.

Creating a user program in STEP 7 requires three steps:
1. Download the source file directly from the web page
2. Import source file
3. Compile source file

1. Download the source file

You can download the source file directly from the web page from which
you loaded this “Getting Started”. Click on ,Info“, and the download window
will be opened.

¢ Note the name of the source file

e Save the source on your hard drive.
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2. Import source file
You can import the source file into SIMATIC Manager as follows:
¢ Right click the folder ,Sources*

o Select ,Insert new Object” > External Source...

QSIMATIE Manager - GS7-5M331 ;Iglll

File Edit Imsert PLC “iew Options Window Help
Clis) sl . |-|aJ _| I__I -nl_ =17| =

Chrl+

Copy Chrl+C
Paste ChrlHY
Delste Del

3TL Source
SCL Source
SCL Compile Control File
GRAPH source

Rename Fz

Object Properties. .. Ale+Return
Special Object Properties

Inserts external source in the current source Folder. v

Figure 6-15 Import external source

In the dialog window ,Insert external source® browse for the source file that
you have already downloaded and saved on your hard drive.

Select the source file GSSM331T1DE.AWL.

Insert external source ed
Lok ir: IE} GHE j L il

.EGSSM331T3EN.AWL§

File name:  [G5SM331 TIEN.AwlL

Files of type: IS:::uru:es [".awl;“.gr?;*.scl;“.inp;*.zg;*.sdg;*.sdj Cancel
4
Figure 6-16 Import external source
Click ,,Open*
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SIMATIC Manager has opened the source file. On the right pane you can
see the source file inserted.

'E’?‘:;Eetting Started 97-5M331 -- C:\Program Files', SIEMENS', Step 145 7Prc -0 x|

E-£&P Getting Started 57-5H331 &) GESM331TIEN
S-Fl SIMATIC 300-Station
=-[@ cPUIS-20P)

== 5F-Programm(1]

-

“{gH Bausteine

Figure 6-17 Storing the source file

3. Compile source code

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples
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In order to create an executable STEP 7 program, the STL source has to
be compiled.

Double click the source file in the Sources folder (see red arrow). The
source code editor is called.

In the window of the source code editor you can view the source code
(code from Chapter 10).

HEILAD/STL/FBD - [G55M331T15P - GS5M331T2D4SIMATIC 300 ol x|
File Edit Insert PLC Debug Wiew Options ‘Window Help =18
D[] Sl &[2=[@] o[ euldal 5| s <! OJE
DATA BLOCK DE 1 -

TITLE =Analogbaagruppe Eandle Werte
VERSION : 1.0

STEUCT
CH_O : WOrDL ; S iHanal 0
CH_1 : WOrL ; SiHanal 1
CH_Z : WOrL ; S iHanal 2

Figure 6-18 Source code editor
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After the source code is loaded, start the compilation.

Press the shortcut key Ctrl+B or select File > Compile. The compilation
starts immediately.

FHLAD/STL/FBD - G55M331T15P

File Edit Insert PLC Debug Yiew Options Window Help

(
oyl oo | OE X

Open ONLINE Chrl+F3
Close Chrl4+F4
Save Chrl4S
Save As...

Propetties...

Check and/Update Accesses
heck Consistency Chrl+AlE+E

Compile

Generate SOUFCE, ., Chrl+T

Frint... Chrl+P
Print Preview ...

Page Setup...

Prink Setup...

1 G55M331 T20NSIMATIC 300-5tationt CPL315-2DP(101, . 4OBE2-Off
2 SR315alhCPU315-2DPYCPU 315-2 DR, \OB1-OFF

3 SR315CENVCPUS1S-2DPYCPU 315-2 DPY,, AOB1-0FF

4 SR315al)CPUS15-2DPICPU 315-2 DPY, . \OBB5-0ff

Exit Al+F4
END_DATA_ELOCE

DATA BLOCK DE 2
TITLE =Messunformerwert {in md)
VEREION : 1.0

STRUCT
$E_1 : LEAL ;
$E_z : LEAL ;
$E_3 : LEAL ;
END_STEUCT ;

Figure 6-19 Compilation of the STL source

In case of warning or error messages, check the source code.

ELMD,.-"STL,.-"FBD - [GSSM331T15P -- G55M331T2DSIMATIC 300-Station ,CPU3 = IEllﬁl
File Edit Insett PLC Debug Wiew Options ‘Window Help ==l
D|@|E~|EI| §| c%é||é.| -n|r~=| l:+w.|ﬁ| e| lﬁ:f" !<<|>>!| |jj|@ k?l
DATE BLOCK DE 1 i’
TITLE =inalogbhaugruppe Handle Werte

VERSION : 1.0

STRUCT
CH 0O : WORD ; A/Eanal 0
CH 1 : WORD ; ffEanal 1
CH_Z : WORD ; A fEanal 2
CH 2 : WOID ; S fEanal 3 -
Kal 3
| Compi

© GESMIZITZDWESIMATIC 300-3tationiCPURLE-ZDP(L)YE7-Programmi(l)hfuelleny GESM3IZ1TIS
E Ln ol O .ax error at =8

E Ln 0001032 Col 0Z1: Statement is waiting for addresses.

E Ln 000106 Col 018: Syntax error at ZE8.

E Ln 00010& Col 0Z1l: Bcatement is waiting for addresses. -

1 | E

[A[4fmm,  1:Emor A 20nfo A 3 Crossreferences A & Addiessinfo. A 5 Medfy A B Dia
ELn 000103 Col 018! Syntax error ak 256, |oFfline [Lr 5 Crid Insert (Cha 4

Figure 6-20 Source code editor, messages after compilation

Close the source code editor.
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After compiling the STL source without errors the following blocks should
be in the Blocks folder:

OB1, OB40, OB82, FC1, DB1 und DB2

]
K] SIMATIC Manager - G57-5M331 -10] ]
File Edit Insert PLC Wiew Options indow Help

02| 2%

=R G57-5M3AN Spstemn D ata 3 OB1
- SIMATIC 300 Station 4z OB40 3 DBE2
=-[@ cPuz1s-2DP(1) o FC1 3 DB1
=-{z1] 57 Program(1] o DE2

Press F1 to get Help, A

Figure 6-21 Generated blocks
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71

Test the user program

Download system data and user program

Hardware and software are ready now. The next step is to download the
system data and the user program into the automation system. To do this,
execute the following steps:

Table 7-1 Download user program and system data
Step Description
1 With SIMATIC Manager download the user program and the system

data (containing the hardware configuration) into the CPU.

K SIMATIC Manager - GSSM331T2D

File Edit Insert PLC ‘Wiew Options indow Help

Dc| 82)#% & |2=|@| dil [= 25| 2

| < Mo Filker >

&% GSSM331T2D

Hardware

:'Program Files'Siemens'Step 71 S7Pr

Ctrl+alk+0

=101 x|

Chrl+x
Chrl+C
ChrlY,

Delete Del

Prink

Compile And Doawnload Objects
Copy RAM Eo ROM. ..

SIEMENS

Follow the instructions on the
screen.

If all sensors are properly con-
nected, the CPU and the
SM331 will not show any red
error lights.

The error free state of the CPU
is displayed by the green
-RUN* light.
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Smart Label

The labelling strips for the modules were created with Siemens S7-
SmartLabel. (Order no.: 2XV9 450-1SL01-0YX0)

The original size of the labelling strips are displayed in Figure 7-1

PEW 256

PEW 258

PEW 260

PEWW 262

LA PEW 256
g ST-
SmartLabel

PEW 264

PEW 265

PEW 268

PEW 270

Figure 7-1 S7-SmartLabel labelling strip of the example
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7.2

Visualization of the sensor signals

In order to visualize the sensor signals, insert a variable table as follows
into the project. To do this, select from the context menu of the Blocks
folder:

Insert new object > Variable Table

K SIMATIC Manager - G57-5M331

File Edit Insert PLC Wiew Options “Window Help

Dlﬁl §?|ﬂ| & Ilél ﬂl IE_EI Bo| % |<N0 Filter »
'E"" G57-5M331 -- C\Program FilesSiemens Step ¥ =10] >

=- G575 Syztem Diata
= SIMATIC 300 Station F 0B1
E|--- CPUZ15-2DF(1) £k 0B40
E@ 57 Program(1) F OBa?
(B Souces g iy
L e ChrlHi
Gy Chri+C
Paste Chrl
Delete Del

Organization Block.
Function Elock

Function

Rewiring...

o Data Block
Compare Blacks. ..

[rata Type
Reference Data [ —
i Variable Table
hack Rlack Fancictanc
Figure 7-2 Insert variable table

Fill in the new variable table as follows:

Al Address Symbol | Display Format Status value | Modify value

1| A Channel values

z DBE1.DBwW 0 HE*, N

3 DE1.DEW 2 HE

; g:lggﬂ ; EEE In this area you can

g TV T >- monitor the channel

7 | DE1DEW 10 HEX values

a DBE1.DBEwW 12 HE*,

a DE1.DEwW 14 HE?x, Y,

10

11 A Analag values

12| DE2DED O FLOATING_POINT In this area you

13 DEZ2DED 4 FLOATIMG_POIMT can see the ana-

14 DB2DED 8 FLOATIMG_POIMNT Iog values

15 DeZDED 12 FLOATIMG_POIMT

16 A Process control status In this area you can

1; mwzuﬁg E&DL }- monitor and modify

15 — the status signals
Figure 7-3 Variable table Control_Display

Monitoring of variables

In order to monitor variables, open the online view of the controller by click-
ing the eyeglasses symbol. Now you can monitor the values in the data
blocks and the markers.
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3T —Contrel iy W

Table Edit Insert PLC Variable Wiew

Cptions  Window  Help

=101

gl Control Displa

#| Ds(E| 8| &[=e|o] ] X|[= 8| W]

sl ol

—- @Getting Started S7-SM331 4 SIMATIC 300-station’,CPU31!

- ;“ Address Symbal | Display For | Status value Madify value
2 DE1.DEW 2 HE W1 EHO0FS
3 DE1.DEW 4 HE. Wi EHO0FS
4 DE1.DEW § HE. Wi ER0000
° .
4 °
4 °
17 ME 104 HE BH#1EHO0
15 W' 106 HE. Wi ER0000

19

Getting Started S7-SM331SIMATIC 300-Station).. /S 7-Pragrammil @ @ .N v

Figure 7-4

Modification of variables

Online view of the variable table

For modifying the Process Control Acknowledgement, enter the desired
value (TRUE or FALSE) into the column ,Modify Value®. The value de-
pends on whether you want to activate or deactivate the acknowledgement.
Click the symbol with the two arrows.

Tsble Edit Imsert PLC Yariable  Wiew

COptions  Window  Help

=10l x|

| Dzl 8| »Ble|o|«| x| P 8] ¥

Afer)er| salet] o]

|£l Control_Display -- @Getting Started §7-5M331',5IMATIC 300-5tation’,CPU:

;" Address Symbol| Display for | Status walue Modify value
1| DE1DBW O HE* w1 BHOOF 3
2 CB1.DEW 2 HE* w1 BHOOF
3 DE1.DEW 4 HEX WHTEROOFS
L[] L]
L[] L]
L] L]
13 DEZDBD 12 FLOATIM... © 249
14 ] !
15 M 2000 BaOoL falze tiue |
16| MW 100 EIN ~ Z#0000_0000_0000_0000
17 ME 104 HE= BH#1EH00
15 W' 108 HE= W/ H1BHO000
19

Getting Starked 57-5M3314SIMATIC 300-Skation),...

\57-Frogramm 1 {80} @ RUN 4

Figure 7-5

Modification of variables

Specifics for monitoring the variables

While monitoring the values you might have noticed that the channel values
are different from the analog values. The reason for this is that the analog
module only supports the binary format “Word” (16 bits). Therefore the val-
ues of the analog module have to be converted.
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7.3

Analog value display of the thermo couple

Analog input modules convert the analog process signal into a digital for-

mat (16 bit word).

If you want to display the analog process values, then the digital values of
the module should be converted to decimal values.

In our sample program the process values are shown in the readable for-
mat °C. The conversion of the digital values into decimal values is realized

in the programmed function FC1.

In the following tables you will find information on the temperature range
and the digital values (display in hexadecimal) of the thermo couples that

are created by the module.
e TypeE
e Typeld
o TypeK
o Typel

Analog value display for thermo couple type E

Table 7-2 Analog value display for thermo couple type E
Analog value dis- | Temperature Scope Comments
play
32767 7FFF >1200,0°C From hex value 16#2E01 on, the sensor
Overflow value is above the configured measurement
value range and is no more valid.
12000 2E00 1200,0 °C Over steerin This range corresponds to a tolerance band
9 | before the overflow range is reached. Within
range this range the resolution is not optimal
10001 2711 1000,1 °C ’
10000 2710 1000,0°C
The nominal range is the normal range for
Nominal range |acquiring measurement values. This range
guarantees optimal resolution.
-2700 F574 -270,0°C
<-2700 |<F574 <-270,0°C If the wiring is wrong (e.g. swapped wires or
open circuited inputs) or a sensor error oc-
Underflow curs in a negative range (e.g. wrong thermo
couple type) the analog module will report
an underflow for values lower than 16#F0C4
and the output will be 16#8000.
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Analog value display for thermo couple type J

Underflow

Table 7-3 Analog value display for thermo couple type J
Decimal | Hexadec | Temperature Scope Comments
imal
32767 7FFF > 1450,0°C From hex values from 16#38A5 on, the sen-
Overflow sor value is above the configured measure-
ment value range and is no more valid.
14500 38A4 1450,0 °C Over steerin This range corresponds to a tolerance band
9 | before the overflow range is reached. Within
range this range the resolution is not optimal
12010 2EEA 1201,0 °C '
12000 2EEQ 1200,0°C
The nominal range is the normal range for
Nominal range |recording measurement values. This range
guarantees optimal resolution.
-2100 F7CC -210,0°C
<-210 <F7CC |<-210,0°C If the wiring is wrong (e.g. swapped wires or

open circuited inputs) or a sensor error oc-
curs in a negative range (e.g. wrong thermo
couple type) the analog module will report
an underflow for values lower than 16#F31C
and the output will be 16#8000.

Analog value display for thermo couple type K

Underflow

Table 7-4 Analog value display for thermo couple type K
Decimal | Hexadec | Temperature Scope Comments
imal
32767 7FFF >1622,0°C From hex value 16#3F5D on, the sensor
Overflow value is above the configured measurement
value range and is no more valid.
16220 3F5C 1450,0 °C Over steerin This range corresponds to a tolerance band
9 | before the overflow range is reached. Within
range this range the resolution is not optimal
13730 35A2 1373,0 °C '
13720 3598 1372,0 °C
The nominal range is the normal range for
Nominal range | recording measurement values. This range
guarantees optimal resolution.
-2700 F574 -270,0 °C
<-2700 |<F574 <-270,0 °C If the wiring is wrong (e.g. swapped wires or

open circuited inputs) or a sensor error oc-
curs in a negative range (e.g. wrong thermo
couple type) the analog module will report
an underflow for values lower than 16#F0C4
and the output will be 16#8000.
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Analog value display for thermo couple type L

Table 7-5 Analog value display for thermo couple type L
Decimal | Hexadec | Temperature Scope Comments
imal
32767 | 7TFFF - |>1150,0°C From hex value 16#2CED on, the sensor
Overflow value is above the configured measurement
value range and is no more valid.
11500 2CEC 1150,0 °C Over steerin This range corresponds to a tolerance band
9 | before the overflow range is reached. Within
range this range the resolution is not optimal
9010 2332 901,0 °C ’
9000 2328 900,0 °C
The nominal range is the normal range for
Nominal range | recording measurement values. This range
guarantees optimal resolution.
-2000 F830 -200,0 °C
<-2000 |<F830 <-200,0 °C If the wiring is wrong (e.g. swapped wires or
open circuited inputs) or a sensor error oc-
curs in a negative range (e.g. wrong thermo
Underflow couple type) the analog module will report
an underflow for values lower than 16#F380
and the output will be 16#8000.
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8 Diagnostic interrupt
Diagnostic interrupts enable the user program to react on hardware fail-
ures.

Modules must have diagnostic capabilities in order to generate diagnostic
interrupts.

In OB82 you program the reaction on diagnostic interrupts.

8.1 Read diagnostic data from a PG

The analog input module SM331 Al8x12 has diagnostic capabilities.

Diagnostic interrupts that occur are signalled by the red ,SF* LED on the
SM331 and on the CPU.

Table 8-1  Creating hardware failure
Graphics Description

Release the power supply
wire from terminal 1

Result: A diagnostic inter-
rupt is triggered.

The cause of the failure can be determined online by requesting the module
information.
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In order to view the module status “Online”, do the following:
e Select the SM331 in the hardware configuration

o Click the menu item PLC --> Module Information... in order to perform a
hardware diagnosis.

@Lﬁ;HW Config - [SIMATIC 300-Station {Configuration) -- GSSM331T2D
Eﬂ] Station  Edit  Insert | pLC  Wiew Options ‘Window  Help

Dlﬁlgql ||_1§B?I,]|Lé Download... Chrl+L

Upload. ..

Bownload Module identification. ..
PS5 307 54 Lpload Medule Identification ta P&, ..
CPU315-2

Faulty Modules. ..

Module Information. ..
Operating Mode, .,
Clear/Reset. ..

Sk Tirne nf A

CErlH-T

Figure 8-1 Module information

8.2 General hardware interrupt

On the Diagnostic Interrupt tab you will find information for the reported
failure..

The interrupts are not channel dependent and apply to the entire module.

FO] Module Information - AI8x12Bit =[0O] x|

Fath: IGSSM331 T2DASIMATIC 300-StationtCPU3T Operating mode of the CPU: @ RUM

Statuz #Z4 Ermar

General Diagnostic [ntermupt |

Standard Diagrosis of the Module:

External eror

Fault
&<[Ha external ausiliary valtage

Channel-Specific Diagnasis [Channel Mo. 0 ta M asimum):

Channel ha. | Errar

Help on selected diagnostic row: [risplay |
Cloze I Update | Frint.... | Help |

Figure 8-2 Diagnostics for SM331
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8.3

8.3.1

8.3.2

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples

Channel dependant diagnostic interrupts

There are five channel dependent diagnostic interrupts:
¢ Configuration or parameterization errors

e Common mode errors

e Wire break

e Underflow

e Overflow

Note

Here we only show you the channel specific diagnosis for the measuring type of
thermo couple. Other measuring modes are similar but not described here.

Configuration / parameterization errors

The position of the measuring range modules does not match the measur-
ing mode set in the hardware configuration.

Common mode errors

The voltage difference U, between the inputs (M-) and the reference volt-
age potential of the measuring circuit (Mana) is too high.

In our example this failure cannot occur, because M,,, at the voltage trans-
ducer is connected to M-.
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8.3.3

8.34

Wire break

For all thermo couple types you can detect a wire break in the diagnostics.

FBTModule Information - Alsx12Bit I
Path:  |GSSM3FN T2DASIMATIC 300-StationyCPU3T Operating made of the CPL: @ RUMN
Status: #Za Erar

General Diagnastic Interupt I

= |0] x| | [#3] var - Contral_pisplay -[ol x|
Table Edit Insert PLC  Varisble Wiew Options Window
Help

| Dle(d] &) 2 |me]o]~] x| 2]

Standard Diagnosis of the Module: cy
el G el S |
External emor _l__l _I—I _I
Faulty module =M Control Displ:
There is & chatnel emor M et T
,’; Address Symbol | Display Format Skatus value
1 DB1.DEW 0O HEX WH1EH0000
2 DE1.DEW 2 HEX ! 00
3 DB1.DBW 4 HEX ot 1GHTFFE
4 DB1.DEW B HEX wH1EHFFFF
Channel-Specific Diagnosis (Channel Mo, 0 to Maximun): 5 DE1.DEwW 8 HEX WwH1EH0114
Channel no. Error 6 DB1DBW 10 HEX ‘w1 EHFFFF
: Channel 2 Analog [nput wite break 7 DE1.DEW 12 HEX WH1EHD1AF
3 DB1.DEW 14 HEX w1 EHFFFF
9
10 DBZDED 0O FLOATING_POINT 0o
1 DBE2DEBD 4 FLOATING_POINT 32767
1z DBZDED & FLOATING_POINT 276
Help on selected diagnostic row Display 13| DB2DED 12 FLOATING_POINT - 431
14
I Updat Print Hel [ hitad 10 HEY A RHONN
ose | [eas I n | —Ialj G55M331T2DISIMATIC 300-Station,...|57-Programmi 1) L
Figure 8-3 Left: Diagnostic display with wire break / Right: Variable table

The display for the analog values shows an overflow (HEX 7FFF).

Underflow

The thermo couples can trigger the diagnostic message ,,Analog input
measuring range / low limit exceeded®. If you install the wrong thermo cou-
ple type you can also create an underflow.

In our sample we have simulated a thermo couple type E with a thermo

couple simulator ( till =270 °C). At —210.1
measuring range.

ﬂ Module Information - AI8K12Bit 1
Path:  |Getting Started 57-SM3314SIMATIC 300 Sta Operating made of the CPL: (b RUM
Status: #Z4 Ermar

General Diagnastic Interrupt |

Standard Diagnosis of the Module:

=101

°C we get an underflow of the

Display -210.1°C at the
thermo couple simulator

P @Getting Starte N [=] 5]
Zert PLC Warishle View Options Window Heln

=13]x]

T2 Dza| 8| #[wlelo]-| x| 2 x|

External eror
Faulty madule
There is a channel emor.

Channel-Specific Diagnosis [Channel Mo, O ta M aximumn);

Ermor

Enlon [nput measuing anaed | o lmit cceeded

Channel no
E Channel 11

Help on selected diagnostic row:

Display

Sf ] saler] ]

Al ddress [ Disploy Format | Status value | Modiy valus| _+
1| | /Channel values
2| DBIDBW 0 HEX WHIBHOOFS
3| DBIDBW 2 HEX WH1E#E000
4 | DBTDBW 4 HEX WH1BHOOFS
5 | DETDEW B HEX WHIBHOOFY
6 | DBIDBW B HEX WHIBHTFFF
7| DB1DBW 10 HEX WHIBHTFFF
5 | DBIDBW 12 HEX WHIBHTFFF
9 | DBIDBW 14 HEX WHIBHTFFF
10
i1 /rhnalog walues =

12 DE2DBD 0 FLOATING_POINT 249
13 DB2DBD 4 FLOATING_POINT.  -327E.8
14 DEZDBD 8 FLOATING_FOINT. 243
15 DEZDBD 12 FLOATING_FOINT.  24.3

Coce | Update | P |

Figure 8-4
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Hel
—"I Getting Started 57-5M3311SIMATIC 300 Skation)...\57 Program(L)

16 #/Process control status |

&

Left: Diagnostic display with underflow / Right: Variable table
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8.3.5 Overflow

The thermo couples can trigger the diagnostic message ,Analog input
measuring range / High limit exceeded".

In our sample we have simulated a thermo couple type B with a thermo
couple simulator ( till +1700 °C). At 1450.1 °C we get an overflow of the
measuring range.

Display 1450.1 °C at the
thermo couple simulator

@Module Information - ALBR12Bit 1 I ] =4 etting Started ! =10 x|
Path:  [Getting Started 57-5M331\SIMATIC 3005t Operating mode of the CPU:  <i> ALN Tnsert PLC Varisble View Options Window Help
Status: 74 Error =& x|

General Diagnastic Interupt |

| D[=(@] @ 3 [le]o]-] ¥|F 8] x|
e o] et

Standard Diagnosis of the Module:

Extemal ermor P

Faulty module ,';Address ‘D\splayformat ‘Statusvalue |Modifyvalue =
There iz a channel erar. 1 #Channel values
2 | DEIDBW 0 HEX WHTEHIFET]
3 DETDBW 2 HEX WHTEHDOFS
4 DE1DBW 4 HEX WiH1EHOOF3
5 | DBTDBW B HEX WH1BHOOFS
Channel-Speciic Diagnosis (Channel Mo, 0 to Maximum). 5| DBLDBW 8 HEX WHTBUTFFE
7 DET.DBW 10 HEX WHTEHTFFF
EI e DETDBW 12 HEX WHTEHTFFF
f g DETDBW 14 HEX WHHEHTFFF
10
11 Arhnalog values I
12| DB2DBO 0 FLOATING_POINT 32767

13 DE2DBD 4 FLOATING_POINT: 249

Help on selected diagnostic raw: Display S DEZDED 8 FLOATING POINT 244
15 DEZ2DBD 12 FLOATING_POINT 249
16 ##Frocess contial status |
Lo | et I i | &I Getting Started 57-SM331|SIMATIC 300 Station).. |57 Program(1) <y
Figure 8-5 Left: Diagnostic display with overflow / Right: Variable table
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9 Hardware interrupt

A special feature of the SM331 Al8x12bit is its capability to trigger hard-
ware interrupts. Two channels (0 and 2) can be configured that way.

The limit values of the hardware interrupts should be specified for the
thermo couples in °C (not in °F or K).

Properties of the hardware interrupt trigger

In order to trigger a hardware interrupt, the limit values have to be within
the nominal range of the measuring mode.

Example:

You use a thermo couple type J with a nominal value of

-210.0°C and 1450.0°C. When you enter the lower limit value of -250 °C the
setting is accepted by the system but the hardware interrupt is not triggered
because the diagnostic interrupt (underflow of the nominal value) is always
triggered first.

In our example, Channel 0 (thermo couple type J) is configured with the fol-
lowing limit values:

e Lower limit value: -50 °C
e Upper limit value: +500 °C

If these values exceed or fall below the nominal range, hardware interrupt
OB40 will be triggered.

Hardware interrupt OB40

In General hardware interrupts call an interrupt organization block of the
CPU. In our example OB40 is called.

In the STEP7 program, OB40 is used for hardware interrupts. Depending
on the CPU more hardware interrupts can be configured.

If a hardware interrupt occurs, OB40 is called. In the user program of OB40
you can program the reaction of the automation system on hardware inter-
rupts.

In the sample user program, OB40 reads the cause of the hardware inter-
rupt. This can be found in the temporary variable structure
OB40_POINT_ADDR (Local bytes 8 to 11).
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LB 8 LB 9

HEEEEEEEEEEEEAE
\ Underflow of the lower limit value of channel 0
Underflow of the lower limit value of channel 1

Overflow of the upper limit value of channel 0
Overflow of the upper limit value of channel 1

Figure 9-1 Start-up information of OB40: Which event has triggered the
hardware interrupt for which limit value

In the example OB40 only transfers LB8 and LB9 into a memory word
(MW100). The memory word is displayed in the existing variable table.

You can acknowledge the memory word in OB1 by setting marker bit
M200.0 or by setting it to TRUE in the variable table.

Simulation of a hardware interrupt

When you heat a thermo couple type J with a lighter, in the variable table in
MW100 you will get the binary value 0000 0001 0000 0000. That means
the OB40 was called and channel 0 had an overflow of the upper limit value
>500°C.

{2 ¥ar - Control_Displa: -10] x|
Table Edit Insett PLC  Variable View Options Window
Help

#| Dl|d| 8] &m|e|o|~| X[ 8]}
o e e e
KA Control_bisplay —— @Getting Started 57-5M33... - |0 x|

,’; Address Display Format Skatus value Modif |
1 #iChannel values
2 DE1.DEW 0 HEX wiit16H13ER
B DE1.DEW 2 HEX Wit 6HO0FS
4 DE1.DEW 4 HEX Wit 6HO0FS
B DB1.DBW B HEX w1 6H00FS
6 DB1.DBW 8 HEX WHTEH7FFF
7 DB1.DBW 10 HEX WHTEH7FFF
8 DB1.DBW 12 HEX WHEHIFFF
9 DB1.DBW 14 HEX WHEHIFFF
10
11 Hdnalog values [curent]
1z DB2DBD 0O FLOATING_POINT|  509.9
13 DB2DBD 4 FLOATING_POIMT: 2489
14 DB2DBD 8 FLOATING_POIMT: 249
15 249
16 ##Process contol statuz
17 i/ 100 HEx ¢ WHTBHOO01

18 M 2000 BOOL
19 WMo 1010 BOOL
20 WMo10A BOOL
21 WMo101.2 BOOL
4

Getting Started 57-SM3314SIMATIC 300 Station, . 457 Programil)

Figure 9-2 Hardware interrupt: Channel 0 upper limit value overflow
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10 Source code of the User Program

In this chapter you can get a quick overview of the functions of the user
program of the sample station. A flowchart shows the general program
structure and in the STL source code you will find the complete program in
detail.

For your own application you can download the STL source code directly
from the HTML website from which you have downloaded this Getting
Started (see chapter 5.3.2).

Flowchart

The red text corresponds to the source code in the user program.

}

Cyclic execution
ORGANIZATION_BLOCK OB 1

h 4
Analog value display

Analog value display

rt and Acknowled
read from SM331 convertand save Ch:rcc)j\\llvv:rege
L PEW xxx CALL FC1 interrupt
RawValue := DB1.xxx U M200.0

MeasuredValue := DB2.yy

Analog value display

save in DB1
Hardware
T DB1.DBW xxx

interrupt delete
display
L w#16#0
T MD100

\ 4 A4 A\

Figure 10-1 OB1 Flowchart
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Variable description

Table 10-1 Variable description

Variable Description

DB1.DBW 0 Channel 0 Analog value display
DB1.DBW 2 Channel 1 Analog value display
DB1.DBW 4 Channel 2 Analog value display
DB1.DBW 6 Channel 3 Analog value display
DB1.DBW 8 Channel 4 Analog value display
DB1.DBW 10 Channel 5 Analog value display
DB1.DBW 12 Channel 6 Analog value display
DB1.DBW 14 Channel 7 Analog value display
DB2.DBD 0 Thermo couple (°C)

DB2.DBD 4 Thermo couple (°C)

DB2.DBD 8 Thermo couple (°C)

DB2.DBD 12 Thermo couple (°C)

M200.0 Hardware interrupt acknowledge
MW 100 Hardware interrupt status

STL source code

DATA BLOCK DB 1

TITLE =
VERSION : 0.1
STRUCT
CH 0 : INT ; //Channel 0
CH 1 : INT ; //Channel 1
CH 2 : INT ; //Channel 2
CH_3 : INT ; //Channel 3
CH 4 : INT ; //Channel 4
CH 5 : INT ; //Channel 5
CH 6 : INT ; //Channel 6
CH 7 : INT ; //Channel 7
END_ STRUCT ;
BEGIN
CH 0 := 0;
CH 1 := 0;
CH 2 := 0;
CH 3 := 0;
CH 4 := 0;
CH 5 := 0;
CH 6 := 0;
CH 7 := 0;
END_DATA BLOCK
DATA_BLOCK DB 2
TITLE =
VERSION : 0.1
STRUCT
SE 1 : REAL ; // Temperature
SE 2 : REAL ; // Temperature
SE_3 : REAL ; // Not used
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SE 4 : REAL ; // Not used
END_ STRUCT ;

BEGIN
SE 1 0.000000e+000;
SE 2 := 0.000000e+000;
SE 3 := 0.000000e+000;
SE 4 := 0.000000e+000;

END DATA BLOCK

FUNCTION FC 1 : VOID
TITLE =
VERSION : 0.1

VAR INPUT
RawValue : INT ;
Factor : REAL ;
Offset : REAL ;
OverFlow : INT ;
OverRange : INT ;
UnderRange : INT ;
UnderFlow : INT ;

END VAR

VAR_OUTPUT
MeasuredValue : REAL ;
Status : WORD ;

END VAR

VAR TEMP
TInt : INT ;
TDoubleInt : DINT ;
TFactor : REAL ;
TOffset : REAL ;
TFactorl : DINT ;
TFactor2 : REAL ;

END VAR

BEGIN

NETWORK

TITLE = Conversion

L #RawValue;

ITD ;

DTR ;

L #Factor;

*R ;

L #0ffset;

+R ;

T #MeasuredvValue;
NETWORK

TITLE = Analog value display monitoring

L WHL6#0;

T #Status;

L #RawValue;
L #OverFlow;
>=T1 ;

SPB m of;

L #RawValue;

L #OverRange;
>=T ;

SPB m_or;

L #RawValue;

L #UnderFlow;
<=I ;

SPB m uf;

L #RawValue;

L #UnderRange;

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples
A5E00264193-01



<=I ;

SPB m ur;

SPA end;

m of: L W#16#800;
T #Status;
SPA end;

m or: L W#16#400;
T #Status;
SPA end;

m uf: L W#16#200;
T #Status;
SPA end;

m ur: L W#16#100;
T #Status;
SPA end;

end: NOP 0;

END FUNCTION

ORGANIZATION BLOCK OB

1

TITLE = "Main Program Sweep (Cycle)"

VERSION : 0.1

VAR _TEMP
OB1_EV_CLASS
OBl SCAN 1 : B
OBl PRIORITY
OBl OB NUMBR
OB1 RESERVED 1
OB1_RESERVED 2
OBl PREV_CYCLE
OB1 MIN CYCLE
OB1 MAX CYCLE
OBl DATE TIME

BYTE

YTE ;

BYTE
BYTE

; //Bits 0-3 = 1 (Coming event), Bits 4-7 = 1 (Event class 1)
//1 (Cold restart scan 1 of OB 1), 3 (Scan 2-n of OB 1)

; //Priority of OB Execution

; //1 (Organization block 1, OBI1)

BYTE ; //Reserved for system
BYTE ; //Reserved for system
INT ; //Cycle time of previous OBl scan (milliseconds)

INT
INT

; //Minimum cycle time of OBl (milliseconds)
; //Maximum cycle time of OBl (milliseconds)

DATE AND TIME ; //Date and time OBl started

TITLE = Transfer channel values to data block DBl

END VAR

BEGIN

NETWORK

// Channel 0 —->
L PEW
T DB1.

// Channel 1 ->
L PEW
T DB1.

// Channel 2 ->
L PEW
T DB1.

// Channel 3 ->
L PEW
T DB1.

// Channel 4 ->
L PEW
T DB1.

// Channel 5 ->
L PEW
T DB1.

// Channel 6 —>
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DBW

Data
258;
DBW

Data
260;
DBW

Data
262;
DBW

Data
264;
DBW

Data
266;
DBW

Data
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2;
block
4;
block
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L PEW 268;
T DB1.DBW 12;

// Channel 7 -> Data block

L PEW 270;
T DB1.DBW 14;
NETWORK
TITLE = Conversion of analog value display -> measurement value
// Channel 1 : Thermo couple type J
CALL FC 1 (
RawValue = DB1.DBW 0,
Factor 1.000000e-001,
Offset = 0.000000e+000,
OverFlow = 14501,
OverRange 12010,
UnderRange = -2101,
UnderFlow = -2101,
MeasuredValue = DB2.DBD 0,
Status = MW 10);
// Channel 2 : Thermo couple type J
CALL FC 1 (
RawValue = DB1.DBW 2,
Factor = 1.000000e-001,
Offset = 0.000000e+000,
OverFlow = 14501,
OverRange 12010,
UnderRange = -2101,
UnderFlow = -2101,
MeasuredValue DB2.DBD 4,
Status = MW 20) ;
// Channel 3 : Thermo couple type K
CALL FC 1 (
RawValue DB1.DBW 4,
Factor = 1.000000e-001,
Offset 0.000000e+000,
OverFlow = 16221,
OverRange = 13730,
UnderRange = -2701,
UnderFlow = -2701,
MeasuredValue DB2.DBD 8,
Status = MW 30);
// Channel 4 : Thermo couple type K
CALL FC 1 (
RawValue DB1.DBW 6,
Factor = 1.000000e-001,
Offset 0.000000e+000,
OverFlow = 16221,
OverRange = 13730,
UnderRange -2701,
UnderFlow = -2701,
MeasuredValue = DB2.DBD 12,
Status = MW 40) ;
NETWORK

TITLE = Acknowledge hardware interrupt

U
FP
SPBN

Mo A

M 200.0;
M 200.1;
m001;

0;

MD 100;
MW 104;
MW 106;

Getting Started SM331 Al 8x12bit Part 3: Thermo Couples
A5E00264193-01

65



R M 200.0;
m001l: NOP 0;

END ORGANIZATION BLOCK
ORGANIZATION BLOCK OB 40

TITLE = "Hardware Interrupt"
VERSION : 0.1

VAR TEMP
OB40 EV CLASS : BYTE ;//Bits 0-3 = 1 (Coming event), Bits 4-7 = 1 (Event class 1)
OB40_STRT INF : BYTE ; //16#41 (OB 40 has started)
OB40 PRIORITY : BYTE ; //Priority of OB Execution
OB40 OB _NUMBR : BYTE ; //40 (Organization block 40, OB40)

OB40_RESERVED 1 : BYTE ; //Reserved for system
OB40 IO FLAG : BYTE ; //16#54 (input module), 16#55 (output module)
OB40 MDL ADDR : WORD ; //Base address of module initiating interrupt
OB40 POINT ADDR : DWORD ; //Interrupt status of the module
OB40_DATE_TIME : DATE_AND_TIME ; //Date and time OB40 started

END VAR

BEGIN
NETWORK
TITLE =
L #0B40_IO_FLAG; // OB40_IO_ FLAG : 16454 = input module
T MB 104; // : 16#55 = output module
L #0B40_MDL_ADDR; // OB40_MDL_ADDR : Start address of the module
T MW 106; // which has triggered this
L #0B40 POINT ADDR; // OB40 POINT ADDR : LB8 = Exceeding high limit value
T MD 100;

NOP 0; // OB40 POINT ADDR : LB9 = Underflow of low limit value
NOP 0;

END ORGANIZATION BLOCK

ORGANIZATION BLOCK OB 82
TITLE = "I/O Point Fault"
VERSION : 0.1

VAR TEMP
OB82 EV _CLASS : BYTE ; //16#39, Event class 3, Entering event state, Internal
fault event
OB82 FLT ID : BYTE ; //16#XX, Fault identifcation code
OB82 PRIORITY : BYTE ; //Priority of OB Execution
OB82 OB NUMBR : BYTE ; //82 (Organization block 82, OB82)
OB82 RESERVED 1 : BYTE ; //Reserved for system
OB82_IO_FLAG : BYTE ; //Input (01010100), Output (01010101)
OB82_MDL_ADDR : WORD ; //Base address of module with fault
OB82_MDL_DEFECT : BOOL ; //Module defective
OB82_ INT FAULT : BOOL ; //Internal fault
OB82_ EXT FAULT : BOOL ; //External fault
OB82 PNT INFO : BOOL ; //Point information
OB82_EXT_VOLTAGE : BOOL ; //External voltage low
OB82 FLD CONNCTR : BOOL ; //Field wiring connector missing
OB82 NO CONFIG : BOOL ; //Module has no configuration data
OB82_CONFIG_ERR : BOOL ; //Module has configuration error
OB82 MDL TYPE : BYTE ; //Type of module
OB82 SUB _MDL ERR : BOOL ; //Sub-Module is missing or has error
OB82 COMM FAULT : BOOL ; //Communication fault
OB82 MDL STOP : BOOL ; //Module is stopped
OB82 WTCH DOG FLT : BOOL ; //Watch dog timer stopped module
OB82 INT PS FLT : BOOL ; //Internal power supply fault
OB82 PRIM BATT FLT : BOOL ; //Primary battery is in fault
OB82_BCKUP_BATT_FLT : BOOL ; //Backup battery is in fault
OB82_RESERVED 2 : BOOL ; //Reserved for system
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OB82 RACK FLT : BOOL ; //Rack fault, only for bus interface module
OB82 PROC_FLT : BOOL ; //Processor fault
OB82 EPROM FLT : BOOL ; //EPROM fault
OB82 RAM FLT : BOOL ; //RAM fault
OB82 ADU FLT : BOOL ; //ADU fault
OB82_ FUSE FLT : BOOL ; //Fuse fault
OB82 HW INTR FLT : BOOL ; //Hardware interupt input in fault
OB82 RESERVED 3 : BOOL ; //Reserved for system
OB82 DATE TIME : DATE AND TIME ; //Date and time OB82 started
END VAR
BEGIN
END ORGANIZATION BLOCK
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