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Safety Guidelines

> B P

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.

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

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

Caution
with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken.

Caution
without a safety alert symbol, indicates that property damage can result if proper precautions are not taken.

Notice
indicates that an unintended result or situation can occur if the corresponding information is not taken into account.

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 prop-
erty damage.

Qualified Personnel

The device/system may only be set up and used in conjunction with this documentation. Commissioning and oper-
ation of a device/system may only be performed by qualified personnel. Within the context of the safety notes in

this documentation qualified persons are defined as persons who are authorized to commission, ground and label

devices, systems and circuits in accordance with established safety practices and standards.



Prescribed Usage
Note the following:

Warning

A This device may only be used for the applications described in the catalog or the technical description and only in
connection with devices or components from other manufacturers which have been approved or recommended by
Siemens. Correct, reliable operation of the product requires proper transport, storage, positioning and assembly as
well as careful operation and maintenance.

Trademarks

All names identified by ® are registered trademarks of the Siemens AG. The remaining trademarks in this publica-
tion 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 infor-
mation in this publication is reviewed regularly and any necessary corrections are included in subsequent editions.
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Welcome



Welcome to the “S7-300 Getting Started for First Time Users”. Using an example
of a conveyor belt, we will illustrate how easy it is to control a drive motor with an
S7-300. You will use the S7-300 to start the motor, switch the direction of rota-
tion, and then stop the motor again.

To accomplish this, you will perform the following tasks:
* Install the required software.
+ Install and wire the required control components.

» Configure the hardware using the STEP 7 Lite software, and download a con-
trol program.

« Start the motor.

The example will take approximately 1 hour to implement, depending on your
prior knowledge.
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1 Welcome

validity
These instructions apply to the following CPUs:

You will need a micro

memory card (MMC) As of firmware
Abbreviation Order no. for operation version

312C 6ES7312-5BE03-0AB0O X V26

Prerequisites
You are proficient in working with the Microsoft ® windows™ operating system.
You are familiar with the basics of electronics and electrical engineering.

Warning
A Dangerous currents and voltages!

Serious bodily injury and damage to machinery and equipment can occur if
you do not observe the safety and accident prevention regulations, e.g.,
IEC 204 (emergency STOP devices).

Operation of an S7-300 in plants or systems is governed by special rules
and regulations, depending on the specific field of application.

SIMATIC S7-300 Getting Started for First Time Users
Getting Started, 04/2007, 6ZB5310-0NC02-0BAQ



Materials and tools

In order to install the conveyor belt control, you will need the following materials
and tools:

+ The S7-300 starter kit contains the following:

Order number

Quantity Item (Siemens)
1 Mounting rail 6ES7390-1AB60-0AA0
1 CPU 312C 6ES7312-5BE03-0AB0O
1 SIMATIC Micro Memory Card 6ES7953-8LF11-0AA0
1 Multipin front panel connector with screw-type ~ 6ES7392-1AMO00-0AAQ
contacts
PC Adapter USB with driver software 6ES7972-0CB20-0XA0
1 Manual Collection containing electronic manuals 6ES7998-8XC01-8YEO

for the various SIMATIC products
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1 Welcome

+ In addition, you will need the following components:

MeE Order number
SRR r O Bl Quniity tem (Siemens)
voltage that is safely isolated 1 Power supply 6ES7307-1EA00-0AAQ
from the supply system. Safe
isolation can be achieved, for 1 PC with USB interface -
example, in accordance with . .
VDE 8100 Part 410 / HD 384- 1 STEP 7 Lite V3.0 + Service Pack 2 Can be downloaded free
4-41 | IEC 364-4-41 or of charge on the Internet
?{E%EQ%%O;I\%\‘EGSE%)/ various M6 screws and nuts (length depends on installa- Commercially available
Part 101. tion location) with suitable screwdriver/wrench
1 Screwdrivers with 3.5 mm and 4.5 mm blade Commercially available
widths
1 Diagonal cutters and wire stripping tool Commercially available
1 Crimp tool Commercially available
Xm Cable with 10 mm? cross-section for grounding Commercially available

the mounting rail and suitable cable lug for M6
screw. Length of cable depends on local condi-

tions
Approxi- Flexible cable with 1 mm? cross-section and Commercially available
mately 2 m suitable ferrules with insulated collar, length

6 mm
Xm 3-wire flexible network cable (230/120 VAC) with  Commercially available

grounding-type socket plug; length dependent
on local conditions and suitable ferrules with
insulating collar

4 Single-pole momentary contact switch Commercially available
(24 V,2A)
1 Motor, including accessories (optional) Commercially available

You can find technical specifications for the
CPU 312C in the “CPU 31xC and CPU 31x:
Technical Specifications” Manual available on
the Internet at http://www.siemens.com/automa-
tion/service&support.
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2 Preparing the PC




Note

If the CD does not start up
automatically, you can start
the setup program by double-
clicking the Setup.exe file in
the main directory of the CD.

=

Installing STEP 7 Lite

In order to create the control program for the drive motor on your PC, you must
install the STEP 7 Lite software. The latest version of STEP 7 Lite including ser-
vice pack can be found on the Internet at:

http://support.automation.siemens.com/WW/view/en/24372175

¢ Open the installation file and follow the instructions.

Installing the driver for the PC Adapter USB

Use the PC Adapter USB to establish the connection between the CPU 312C
and the PC. The PC Adapter USB connects the USB interface of the PC with the
MPI interface of the CPU 312C, thus enabling communication. In order to use
the PC Adapter USB, you must install the necessary driver.

* Insert the Driver CD for the PC Adaptor USB and follow the instructions.
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2 Preparing the PC

Setting the interface
1. Open the dialog for setting the PG/PC interface.

r. SIMATIC I Documentation

IF Information
| License Management
IF) simaticsecurityControl

Setkings
Search
| Help and Suppart

Rur...
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2. For the interface, select “PC Adapter(MPI)". This connection property
enables communication between your PC and the MPI interface of the
CPU 312C.

Set PG/PC Interface &
Access Path 1
Access Point of the Application:
[Standard for STEF 7]
Interface Parameter Assignment Used:
|PC AdapterlhPI] Properties
) 211%) Copy...
[Parameter aszig ® apter
far an MPI nebwo
Interfaces
Add/Remove: Select...
Cancel Help
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2 Preparing the PC

3. Configure the connection to the USB interface. This connection property
enables communication between the MPI interface of the CPU 312C and
your PC.

Set PG/PC Interface
Acocess Path |

Access Paint of the Application:
|STONLINE  (STER7] - PC AdapterMPI) |
[Standard for STEP 7)

Interface Parameter Azzignment U zed:
|PC Adapter(MF1]

Froperties...

[ <Mone> \ Properties - PC Adapter(MPI)
C Adapter[MP1] .
@ PL AdapterPROFIBUS) -\_[ M1 Local Comecion |
1 '~ o
Connection USB -

[Parameter assignment of wour PC adapter

for an MP netwark)] . COM2
Interface I~ Apply ssttings for all modules k
&dd/Remove: Select.. € \

0K kI Cancel Help .
@ ) kK I Default | Cancel | Help |

You have installed STEP 7 Lite and the software for the PC Adapter USB and
configured the interfaces between the PC Adapter USB and the CPU 312C.
Next, you will install the control components on the mounting rail.
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3 Installing and wiring the hardware




3.1 What components are required?

Note

If you do not have a motor,
you can still implement the
example. In this case, you will
observe the LEDs on the digi-
tal outputs of the CPU 312C.

In order to control the conveyor belt, you will need the components shown:

» Power supply for the control components

» » CPU 312C with integrated input and output module

» Mounting rail for installing the modules

+ Momentary contact switch

» Motor for driving the conveyor belt (optional)

» PC with STEP 7 Lite including Service Pack 2

» PC Adapter USB for connecting the PC with the CPU 312C
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3 Installing and
wiring the hardware

3.2 Installing the components
In this section, we show you how to:

+ Install and ground the mounting rail

+ Install the modules on the mounting rail

* Insert the front panel connector

Installing and grounding the mounting rail

1. Screw the mounting rail to the 2. Connect the mounting rail to the
subsurface. Use two M6 screws ground wire.
for this.

The prescribed minimum cross-section for the cable to the protective conductor

is 10 mm?2.

Note the following information when installing the mounting rail:

» Make sure to maintain a clearance of at least 40 mm above and below the
mounting rail. This is needed to satisfy the requirements for thermal conditions
(heat dissipation and ventilation of the module) and to facilitate the installation
(mounting and removing, wiring).

 If the subsurface is a grounded metal plate or a grounded device panel, make
sure you have a low resistance connection between the mounting rail and the
subsurface. This produces a uniform reference potential.
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Installing modules on the mounting rail

1. Install the power supply, tighten- 2. Install the CPU 312C.
ing the screws hand-tight.

3. Insert the front panel connector into the CPU 312C until it engages.

The front panel connector still protrudes from the module in this wiring posi-
tion, and is not yet connected to the module. This position makes it easier for
you to complete the wiring.
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3 Installing and
wiring the hardware

Warning
Dangerous electrical voltages!

Death or serious bodily injury
and damage to machinery
and equipment can occur if
you do not observe the follow-
ing safety precautions.

Before starting work, discon-
nect the system and the
device from the power supply.

V4

3.3 Wiring the components

Wire the system components to the CPU 312C. This enables the CPU 312C to
detect and evaluate the state of the components with the help of the control pro-
gram.

+ The momentary-contact switches are signal transmitters. You connect the sig-
nal transmitters to the input terminals of the CPU 312C. The input terminals
are labeled with “DI”.

+ The motor is the signal receiver. You connect the signal receiver to the output
terminals of the CPU 312C. The output terminals are labeled with “DO”.

The entire control loop is connected to the power supply via the CPU 312C.

Preparing the cables

1. Cut the cables to the desired 2. Remove the insulation and press
length. the ferrules onto the ends of the
cable.
)
1 (o

(Y C e
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Wiring the CPU 312C and the power supply

1. Prepare the power cable. 2. Connect the power cable to the
power supply.

3. Secure the power cable. 4. Wire the power supply to the
CPU 312C.
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3 Installing and
wiring the hardware

Wiring the momentary contact switches

1. Connect the momentary contact switches to the digital inputs.
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Wiring the motor
1. Connect the power supply for the digital inputs.
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3 Installing and
wiring the hardware

2. Wire the motor, if available. This step is optional.
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Connecting the front panel connector

1. Establish contact between the front panel connector and the contacts of
the CPU 312C, and close the front doors.

-2
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3 Installing and
wiring the hardware

Checking the line voltage setting

1. Check that the line voltage selec- 2. If necessary, change the switch
tor switch is set to the correct position for the line voltage.
line voltage.

SIMATIC S7-300 Getting Started for First Time Users
Getting Started, 04/2007, 6ZB5310-0NC02-0BAQ



3.4 Commissioning the hardware

When you commission the hardware, you establish the connections between the
CPU 312C and your PC. You supply power to the installed equipment and test
for proper wiring.

Connecting the CPU 312C and the PC
1. Connect the USB cable to the PC Adapter and your PC.
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3 Installing and
wiring the hardware

2. Close the front panel.
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Warning

Unanticipated operation can
cause death or personal
injury!

Death or serious bodily injury
and damage to machinery
and equipment can occur if
you do not observe the follow-
ing safety precautions.

Always put the CPU in STOP

before turning on power.

V4

Supplying power to the CPU 312C
1. Connect the supply cable to the supply system.

SIMATIC S7-300 Getting Started for First Time Users
Getting Started, 04/2007, 6ZB5310-0NC02-0BAQ




3 Installing and
wiring the hardware

2. Insert the SIMATIC Micro Memory Card into the slot on the front of the
CPU 312C.
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3. Set the main switch of the power supply to “ON”.

The DC24V LED on the power supply will light up. All LEDs on the CPU 312C
will light up briefly, and the DC5V LED and the STOP LED will remain lit.
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3 Installing and
wiring the hardware

Note

To make the example easier
to follow, we will use colored
momentary contact switches.
You can implement the exam-
ple with commercially avail-
able momentary contact
switches of any color.

=

Testing the connections

Now, test your wiring to verify that it is functioning properly.

For this purpose, take turns pressing the momentary contact switches and
observe the LEDs on the inputs of the CPU. Whenever an input is activated, the
corresponding LEDs always light up.

Press the green momentary contact switch for “Motor ON”. The LED of input
0.0 (terminal 2) will light up.

Press the red momentary contact switch for “Motor OFF”. The LED of input
0.1 (terminal 3) will light up.

Press the right momentary contact switch for “Clockwise rotation”. The LED of
input 0.2 (terminal 4) will light up.

Press the left momentary contact switch for “Counterclockwise rotation”. The
LED of input 0.3 (terminal 5) will light up.

You have installed, wired, and tested all components. Next, you will create the
control structure in STEP 7 Lite and download the configuration to the
CPU 312C.
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4 Configuring the control in
STEP 7 Lite




4.1 What is a STEP 7 Lite project?

Various tasks are involved in creating an automation solution with STEP 7 Lite.
STEP 7 Lite combines all of the data and tasks of the control into a project. This
data is stored in a STEP 7 Lite project file (*.k7p).

In our example, this data includes:
* Modules and their addresses in the hardware configuration.

+ Control logic in the form of a control program.

Tip

For further information about
STEP 7, refer to the online
help.

\\ : ’&
V24 Q

0 0)
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4 Configuring
the control in

STEP 7 Lite

4.2 Opening a STEP 7 Lite project

In order to configure the control in STEP 7 Lite, you must open the example
project provided and familiarize yourself with the program interface.

Opening the “conveyor” project
1. Start STEP 7 Lite.

2. Insert the CD with the example project, and open the example project:
conveyor.k7p

Open Project
% Mew Project
-

Last processed  File system l ]

Searchin: corveor (B2
@ canveyor . k7p
92 The project 'conveyar k7p' iz wite-protected or iz on a
Nt wirite-protected medium.
\ Do you want to open a copy?
. Tes Details...
File name: | conweyar.k7p

File type: |Pr0]ects (*.k7p) j ®

[ &bways open current projeck Open as copy ‘ Qpen | Cancel |
A
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4.3 Reproducing the module configuration in
STEP 7 Lite

In the STEP 7 Lite project, you will create all of the modules you installed on the
mounting rail.

Creating the module configuration

1. Create a new S7-300 station.

Zj Copy of conveyar

Rack.0 | Rack1 | Rackz | Rack3 |
3| Slot | Module Order number Iaddress | G address | Comment
= 1

2|

== o ;) ||

Syskem
P5

_PU

M

SM AT
SM AD
M ALD
SM DI
SM DO

SIEMENS sl
Module parameters,,., S IQ-SEMSE

s SluATIC S Eun Sl

L2

GIEI200; =
ST ST Special 300
Compatible
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4 Configuring
the control in

STEP 7 Lite

2. Insert the power supply with the appropriate type designation and order
number.

Hardware -

Rack 0 | Rack 1 | Rack Z | Rack 3 I
Slot | Module Order number Iaddress | G address | Comment
1

A= AR NPT | N PR Y

| Syskem |
E5]

v Display module information

Module | Order nurmber |
Bl 6ES7 307-1KADD-0ARD

3M DI
SM DO

SM DI{O

SM I-SEMSE
7

Special 300

Compatible
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3. Insert the CPU with the appropriate type designation and order number.

Rack.0 l Rack1 | Rackz | Rack3 |
3 Slot | Module Order number Iaddress | G address | Comment
1 |PS 307 24 BEST 307-1BA0. .,
OOOOOOOOOOO — :
3
4
1 34 5 6 7 8 91011 3
2 ]
7
g
9
10
1 34 5 6 7 8 91011 11
1
Sysk
G ® @ @ @ ® G ® ® ® G v Display madule infarmation BRI
Module Order number =
HBEST 312-1AE13-08B0  [2.0 ~| |~ CPU I
1 4 4 5 6 78 9 1011 HCPU 312 Work memary 32 KB; 0.2 ms/1000 instructions; MPI |
L] connection; single-tier configuration up to 8 modules; 57
communication {laadable FEs{FCs); Firmware W2.0
HI6EST 312-5AC82-04B0 (1.2 -
CPU 312 Work memary 6KB; 0.6 msf 1000 instructions; DI 10/DO &
IFM inteqrated; MPI connection; single-tier configuration up to &
madules; 57 Communication {loadable FEs{FCs); expanded ... .
= N - |
a0 instructions; DI10{DOE St DO
channel counting and
{10kHz); MPI can. .. SHIEHD
- M IQ-SEMSE
i DI10/DOG 7
| counting and
‘Hz); MPI con... Special 300
" E Compatible
—nsf1000 instructions; DI10/DO6
integrated; 2 pulse outputs (2.5 kHz); 2 channels counting
and measuring incremental encoders 24 W {10 kHz); MPI att. ..
Ml BES7 313-1AD03-0AB0 1.2 =| &8
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4 Configuring
the control in

STEP 7 Lite

Rack0 | Rack 1 | Rack 2 | Rack 3 I

The modules are displayed both in the hardware view and in the configuration
table.

= Slot | Module Order number Iaddress | G address | Comment
1 |PS 307 24 BEST 307-1BAD. .,
— 7 CPU31ZC BESY 312-5BE0... _Details...
3
4
1 44 o6 7w 900l 5
7 &
7
)
9
10
1 I - A - R (B 11
1]
v Display module information St
Module Order number | s
[ M £ES7 312-1AE13-04B0  [2.0 A TRU
. CPU 312 ‘Work memary 32 KB; 0.2 msf1000 instructions; MPI = ™
connection; single-tier configuration up ko 8 modules; 57
communication {loadable FBsfFCs); Firmware W2.0 = SM AL
[ M 6ES7 312-5ACE2-0880  [1.2 - oM AD
CPU 512 ‘Work memary 6KE; 0.6 msf 1000 instructions; DI 10/DO & =
IFM integrated; MPI canmection; single-tier configuration up ta & M AIIC
modules; 57 Communication (loadable FBs/FCs); expanded ... MO
[ 6l £ES7 312-5BE03-0AB0 (2.0 -
. cPU3lzC | Work memory 32KB; 0.2ms 1000 inskructions; DI10{DO6 SM DO
integrated; 2 pulse outputs (2.5kHz); 2 channel counting and M oL
aul ; measuring with incremental encoders 244 (10kHz); MPI con...
4“0 B R oo B 6EST 312-5ED01-0AB0 2.0 = M IQ-SENSE
wark memory 16KE; 0.2ms) 1000 instruckions; DI10{DOG 7
integrated 2 pulse outputs (2.5kHz); 2 channel counting and
measuring with incremental encoders 244 (10kHz); MPI con... Special 300
8l 6657 312-5BD00-0AB0 Compatible

16KE work memory; 0.2msf 1000 instructions; DI10JDOG
integrated; 2 pulse outputs (2.5 kHz); 2 channels caunting
and measuring incremental encoders 24 Y (10 kHz); MPI att. ..

£

f] il 6E57 313-1AD03-0480 (1.2 =] 1~
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The retention behavior of the
CPU 312C determines
whether or not the values of
internal memory bits are
retained after a power failure
or memory reset on the

CPU 312C.

You can use the retention
behavior to ensure that the
motor does not start up in an
uncontrolled manner after a
power failure.

s/

Setting the parameters of the CPU 312C

You can set numerous parameters for each of the modules. As an example, we
will modify the retention behavior of the CPU 312C.

1. Set the amount of retentive bit memory to “0”".

Rack 0 1 ] ] ]
Slot | Module Crder number I address | address | Comment

anl Module Parameters

Cut
Copy

Delete

— | Retentive memory

= PU3IEC -~ | ~
........ General

Mumber of memory bytes startingat MEO: 0
-------- Clack memary
= Retentive memary

MNurber of 57 timers starting at T 0: 1}
Number of 57 counters starting at C 0:
-------- Cyiis inkerrupks A

itd | -day interry) Cyclic interrupts
........ — Priority Execution {ms)
] 0B35: 100

. Time-of-day interrupts |

- DILOYDIOH

v Priarity Active Execution Start date | Time of day

Temb

4 | = CBL0: Mone » 01.01.94 00:00

V)
Os
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4 Configuring
the control in
STEP 7 Lite

Saving the project

1. Save the project.

“ STEP { Lite - Copy of c Save As
lll File Edit Yew Insert

| & R/ v 8 e

File system | Memory Card I

Searchin: IE) My Documents l_‘l ﬁl

Ty usic ]
My Fictures Bit: logic
@ (%] Comparator

[

(] Jumps

(2] Integer Ft.
Floating-point fct,
Move

File name: I COnYEyDE

File bype:

1
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4.4 Establishing the online connection between the
PC and CPU 312C

You must establish an online connection between the PC and CPU 312C for the
following:

* Downloading and testing the control programs
» Displaying and changing the operating state of the CPU 312C
+ Displaying the module status

+ Hardware diagnostics

To establish an online connection, you must connect the PC and CPU 312C to
one another via the MPI interface.

Establishing the online connection
STEP 7 Lite attempts to establish the online connection on startup.

If the connection exists, the operating state of the CPU 312C is displayed in the
status bar as “STOP”.

Hardware Comparison ﬂ;, Hardware Configuration % Hardware [

E— ol |

If no connection exists, the status bar displays “Disconnected”.

Hardware Comparison ﬂ;, Hardware Configuration [5 Hardware [

S5 | DISCONNECTED

1. If the connection does not exist, establish the connection between the
CPU 312C and your PC.

lv Wi | 3| fmRA

Hardware - Project
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4 Configuring
the control in

STEP 7 Lite

4.5 Downloading and checking the module
configuration to the CPU 312C

Before you download the module configuration to the CPU 312C, you will delete
the old configuration from the CPU. After downloading, you will check whether
downloadable system data were able to be generated from your module configu-
ration.

Performing a memory reset on the CPU 312C
1. Delete the old program blocks and configurations from the CPU 312C.

B 121 controithe cPU Onine & | |[FRTEEETT T

2| racka|
der number I address | ) address | Cor

Clear f Reset (256:133)

. 57 307-1BA0...
Clear / Fieset sets the module to STOP and resets it <7 312-5RE0... | Detais...
Alluzer data, az well az the hardware configuration will be
deleted and all connections to the module terminated.

Do you really want ta Clear / Reset?

Il] Hardware
> Memory Car
ﬂ' Program
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Downloading the module configuration to the CPU 312C

1. Download the module configuration to the CPU 312C. This transfers the
current module parameters to the CPU.

)
[ 8
Zj Copy of canveyor & ' 7
N i g
) Open 9
Symbol kable Apply et 10
adify Print 11
ENCEs
cnent v Display module information
Upload to Progral e
Enstre Frogram Cl Module Order number
Loyl _Exe I BIEEST 312-1AE13-0860  [2.0
Mews ‘Wark memory 32 KB; 0.2 msf1000 instructions; MF
Blcrusiz alialls et
configuration up ko & modules; 57 communication (
irrous o ul

82-08B0 (1.2

“4E; 0.6 msf1000 instructions; DI 11
e-tier configuration up to 8 rodul
); expanded environmental conc
FO3-04B0 (2.0

KE; 0.2ms/ 1000 instruckions; DI11
; 2 channel counting and measuri
0kHz); MPT conneckor; single-tier ¢
01-04B0  [2.0

KE; 0.2ms/1000 instructions; DI1C
; 2 channel counting and measuri
0kHz); MPT conneckor; single-tier ¢
00-0ABD

ry; 0.2msf 1000 instructions; DI1C
;2 channels counting and measu

Ves IP1 attachment; single-tier configu

CO3-08B0  [1.2
Work memaory 12KEB; 0.6 ms/1000 instructions; MP
Blcrusis
configuration up ko & modules; 57 Communication |

Downloaw

Do you want to download the current HW configuration ko the CPU and thersbey
overwrite the existing HW configuration?

Dl

Updal

|

v Close dialog box on completion,

online CPU ;
~§object to the PLC,

|
o

'. # P Hardware Comparison ﬂ-, Hard
Emscll |
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4 Configuring
the control in

STEP 7 Lite

Checking the module configuration

1. Check to make sure that the configuration data on the PC (offline)
matches the configuration data on the CPU 312C (online). STEP 7 Lite
then checks whether downloadable system data can be generated from
the current configuration.

’= Hardware Comparison ﬂ—, Hardware Configuration

&

You can see detailed results of the hardware comparison below the configuration
table. All modules must be identical in order for the proper inputs and outputs to
be addressed when the control program runs.

Hardware - Project

Rack 0 ] ] ] I
| Offline Online
Slot | Module Order number Module Order number
- 1 |PS 307 24 BEST 307-1BA0... |Bh | PS 307 ZA BEST 307-16A00-0AA0
2| CPU3IZC GEST 312-5BEQ... |Bh | CPU 312 C 6ES7 312-5BEN3-0AB0
3

[AE=AEr- L AENF. ST | N

Dilea lisk:

>

B Rack: 0, Slot 1

Modules are identical

B Rack: 0, Slat 2

Modules are identical

Comparison
*+ Offline-0nling Ty
Offline phy. char. %

Cnline phy. char. A

'= Hardware Comparisan ﬂ-, Hardware Configuration b Hardware Diagnostics

Emmcl = |
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You have created the control structure in STEP 7 Lite and downloaded the con-
figuration to the CPU 312C. Next, you will open the example program for control-
ling the conveyor belt drive.
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5 Opening the program on the PC




5.1 What is a program?

The program describes how the signals from the momentary contact switches
are logically linked to the outputs. The outputs of the CPU 312C will be used to
control the drive motor of the conveyor belt.

The program is part of the STEP 7 Lite project. Each program consists of organi-
zation blocks (OBs). The program for the conveyor is stored in OB1.

The program consists of networks. The networks, in turn, consist of normally-
closed and normally-open contacts and coils.
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5 Opening the
program on the PC

5.2 Opening a program
The program for controlling the conveyor belt is stored in the “conveyor” project.

1. Open the program.

Zj Conveyor
Il] Hardware
@j Symbul table
ﬁ Manitar Modify

|
o

2 Cross-references

58 Project Documentation

ﬁ' Program ]
FOBLICYOL_ERC @

The program appears in the form of ladder logic (LAD). The operations are rep-
resented as graphical symbols.

OB1:CYCL_EXC - Project
Address Dreclaration Marmne Type Start value Comment ~
LAD iS a graphical program_ 0.0] ternp OB1_EY_CLASS BYTE Eits 0-3 = 1 (Coming ewvent), Bits 47 = 1 (Event class 1)
: e : 1.0|temp OB1_SCAN_L BYTE 1(Cold restart scan 1 of OB 1), 3 (Scan 2+n of OB 1)
(i) .Ianguage similar to a cir- 2.0 temp OB1_PRIORITY BYTE 1 (Priority of 1is lowest)
cuit diagram. 2.0]ternp OB1_OB_NUMER. BYTE 1 (Crganization block 1, OB1) (o]
The inputs are represented as £l 2
normally-closed and normally- 0B1: CYCL_EXC "Main Frogran Sweep (Cycle)” A
open contacts, and the out- Comment:

puts are represented as coils.

”, Comment :
/ "Buttaon co "Bt memar
"Button cl unter-clac ¥ uit off "Output <1
ockwise" kwise" Fon” ockmize"
I I/I | } i
k 11 11

Hetwork 2 : counter-clockwise

Commert :

"Button co "Bt memar "Output co
unter-clac  "Button 1y unit off  unter-cloc
kwiza" ackwisa" Fon" kwiza"

f 14 { b {—

Hetwork 3 : unit_on

Comment
"Bit memar
"Button un ¥ unit of f D
it on” on'”
[} rea 1

SIMATIC S7-300 Getting Started for First Time Users
Getting Started, 04/2007, 6ZB5310-0NC02-0BAO




You have configured the control and downloaded the control program in STEP 7
Lite. Next, you will download the entire STEP 7 Lite project to the CPU 312C and
start a test run. The test run demonstrates the interaction between the wired ter-
minals, the LED displays, and the program, which logically links the inputs and
outputs to one another.
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6 Performing atest run




6.1 Downloading the project to the CPU 312C

1. Download the hardware configuration and the program to the CPU 312C.

Comment
Open

Print

Upload to Prog
Ensure Progral

{TF CBLICYCL_EXC

Download to CPU

overwrite the existing HW configuration?

v Close dislog box on completion,

OBl: CYCL_EXC "Main Program Sweep [(Cyclel"

"Bit memor
y unit off "Output ol
Ao acker sa”

Block OB1 ...

Do you want: to download the current Hit corfiguration to the - The black OBL already exists! Do you want to avervirite it?

L
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6 Performing

atest run

6.2 Starting the test run
1. Set the mode switch of the CPU 312C to “RUN".

The STOP LED goes out. The RUN LED starts to flash and then displays a
continuous light.
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2. Press the green momentary con- 3. Press and hold down the momen-

tact switch to start the motor. tary contact switch for clockwise
The output LED 0.3 lights up and rotation.

remains lit. The output LED 0.0 lights up.

The input LED 0.0 lights up briefly The input LED 0.2 lights up.

when the momentary contact switch

is activated.

The motor is ready to start.
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6 Performing
atestrun

. Release the momentary contact

switch for clockwise rotation and
press and hold down the momen-
tary contact switch for counter-
clockwise rotation.

The output LED 0.5 lights up.

The input LED 0.3 lights up.
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5. Release the momentary contact

switch for counterclockwise rota-
tion and press the momentary
contact switch for stopping the
motor.

The output LED 0.3 goes out.

The input LED 0.1 lights up briefly
when the momentary contact switch
is activated.

The motor is switched off.
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7 Congratulations




With the completion of the test run, you have successfully performed the tasks in
“S7-300 Getting Started - First Time User” and have created an executable con-
trol for your plant.

If you wish, you can add to the control on your own and implement your own
control tasks.

Want to know more about SIMATIC S7-300? Contact us.

Additional information is available through our Service & Support. Visit us on the
Internet at:

http://www.siemens.com/automation/service

Additional addresses and contact information are provided on the following
pages.
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8 Additional information




8.1 Diagnostics / correction of errors

Incorrect operation, faulty wiring, or an incorrect hardware configuration can
cause errors. The CPU 312C displays such errors with the group error LED SF
following a memory reset. For information on how to analyze errors and mes-
sages, refer to the “S7-300, CPU 31xC and CPU 31x: Installation” operating
instructions. This manual is included in the SIMATIC Manual Collection, which is
enclosed in the S7-300 starter kit.

The PC Adapter USB uses LEDs to indicate error states. To diagnose these
errors, refer to the electronic “PC Adapter USB” Manual. You can find this man-
ual on the installation CD for the PC Adapter USB.

SIMATIC S7-300 Getting Started for First Time Users
Getting Started, 04/2007, 6ZB5310-0NC02-0BAO




8 Additional
information

8.2 Additional documentation

For STEP 7 Lite and the PC Adapter USB:

You will find the following documents on the CD and, after installation of STEP 7
Lite, via the start menu “Start > SIMATIC > Documentation > English”:

* The electronic “Getting Started with STEP 7 Lite” Manual describes the main
operating sequences using hands-on exercises.

» The electronic “Programming with STEP 7 Lite” Manual imparts background
knowledge for implementing control tasks with STEP 7 Lite.

* The electronic “PC Adapter USB” Manual describes installation and commis-
sioning of the PC Adapter.

You can also use the online help in STEP 7 Lite. To do so, press the <F1> key.
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For the S7-300 automation system:

* A Manual Collection on DVD is provided in the S7-300 starter kit. It contains
manuals in electronic form for various SIMATIC products. Examples include
the “S7-300, CPU 31xC and CPU 31x: Installation” operating instructions and
the “CPU 31xC and CPU 31x: Technical Specifications” Manual.

» For information about the S7-300, see the list below or go online to
http://support.automation.siemens.com/WW/view/en/ and enter the associ-

ated entry ID.

Name of manual Description

Manual

CPU 31xC and CPU 31x, Technical Specifi-
cations

Entry ID: 12996906

Operating Instructions

S7-300, CPU 31xC and CPU 31x: Installa-
tion

Entry ID: 12996906

Manual

» CPU 31xC: Technological Functions
Entry ID: 12429336

» CD with examples

Manual

S7-300 Automation System:
Module Data

Entry ID: 8859629

Operator control and display elements,
communication, memory concept, cycle
and response times, technical specifica-
tions

Project design, installation, wiring, address-
ing, commissioning, maintenance and test
functions, diagnostics and troubleshooting.

Description of the technological functions:
positioning, counting, point-to-point cou-
pling, closed-loop control.

The CD contains examples of the techno-
logical functions.

Descriptions of functions and technical
specifications of the signal modules, power
supplies, and interface modules.
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8 Additional
information

8.3 SIMATIC Technical Support

How to contact Technical Support for all A&D products
» By e-mail: adsupport@siemens.com
* By phone: +49 (0) 180 5050 222

« By fax: +49 (0) 180 5050 223
You can find additional information about our technical support on the Internet at
http://www.siemens.com/automation/service

Service & Support on the Internet

In addition to our documentation, we offer a comprehensive online knowledge
base on the Internet at:

http://www.siemens.de/automation/csi_en_WW/product
There you will find:

» The latest product information, FAQs, and downloads.
* Our newsletter, providing you with the latest information about your products.
* A Knowledge Manager to find the right documents for you.

* Our bulletin board, where users and specialists share their knowledge world-
wide.

* Your local contact for Automation & Drives in our Contacts Database (see
Contacts & Partners).

* You will find information on local service, repairs, spares and much more
under “Services”.
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If you want to find out even more about our products, refer to the Internet
addresses listed below:

+ SIMATIC Controllers:
www.siemens.com/simatic-controller

» SIMATIC automation systems:
www.siemens.com/simatic

+ Totally Integrated Automation:
www.siemens.com/totally-integrated-automation

+ SIPLUS extreme - Hardening and Finishing:
www.siemens.de/siplus

» Service & Support:
http://www.siemens.com/automation/csi_en_WW/support

+ SIMATIC partners:
www.siemens.com/automation/partners

» Order or download additional informative material:
www.siemens.de/simatic/druckschriften > English

+ SIMATIC Guide manuals:

www.siemens.com/simatic-doku

+ A&D Mall online ordering system:
www.siemens.com/automation/mall
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8 Additional
information

— o—"

SIMATIC S7-300 Getting Started for First Time Users
Getting Started, 04/2007, 6ZB5310-0NC02-0BAQ



	1 Welcome
	2 Preparing the PC
	3 Installing and wiring the hardware
	3.1 What components are required?
	3.2 Installing the components
	3.3 Wiring the components
	3.4 Commissioning the hardware

	4 Configuring the control in STEP 7 Lite
	4.1 What is a STEP 7 Lite project?
	4.2 Opening a STEP 7 Lite project
	4.3 Reproducing the module configuration in STEP 7 Lite
	4.4 Establishing the online connection between the PC and CPU 312C
	4.5 Downloading and checking the module configuration to the CPU 312C

	5 Opening the program on the PC
	5.1 What is a program?
	5.2 Opening a program

	6 Performing a test run
	6.1 Downloading the project to the CPU 312C
	6.2 Starting the test run

	7 Congratulations
	8 Additional information
	8.1 Diagnostics / correction of errors
	8.2 Additional documentation
	8.3 SIMATIC Technical Support



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




