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Product overview
2.3 Hardware properties

System diagnostics and alarms

Integrated system diagnostics is activated by default for the CPUs. The different types of
diagnostics are configured instead of programmed. System diagnostics information is shown
uniformly and in plain text on the display of the CPU, in STEP 7, on the HMI and on the web
server, even for alarms related to drives. This information is available in RUN mode, but also
in STOP mode of the CPU. The diagnostic information is updated automatically when you
configure new hardware components.

The CPU is available as a central interrupt server in up to three project languages. The HMI
takes over the display in the project languages specified for the CPU. If you require message
texts in additional languages, you can load these via the configured connection to your HMI.
The CPU, STEP 7 and your HMI guarantee data consistency without additional engineering
steps. The maintenance work is easier.

2.3 Hardware properties

Article number
6ES7511-1TKO1-0ABO

View of the module
The following figure shows a CPU 1511T-1 PN.

Figure 2-1 CPU 1511T-1 PN
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Product overview

2.3 Hardware properties

Note

Protective film

Note that a protective film is attached to the display of the CPU when shipped from the
factory. Remove the protective film if necessary.

Properties
CPU 1511T-1 PN has the following technical properties:
Property Description Additional information
CPU display All CPUs of the SIMATIC $7-1500 product series feature |«  $7.1500, ET 200MP system man-
a display with plain text information. The display pro- ual
vides information on order numbers, firmware version ; - -
and serial numbers of all connected modules. In addi- nhttp://suppor.t.automatlon.5|en‘1e
tion, you can set the IP address of the CPU and carry out ns.com/WW/view/en/59191792)
further network settings. The display shows occurring «  SIMATIC 57-1500 Display Simula-
error messages directly in plain text.
.. . . . tor
In addition to the functions listed here, a multitude of hitos ] Cindustrvsi
other functions that are described in the SIMATIC S7- ps:SUpport NCus Ty Slemens
1500 Display Simulator are shown on the display. .com/cs/ww/en/view/109761758)
Supply voltage The 24 V DC supply voltage is supplied via a 4-pole  Chapter Wiring (Page 31)
connection plug that is located at the front of the CPU.
e S7-1500, ET 200MP system man-
ual
(http://support.automation.sieme
ns.com/WW/view/en/59191792)
PROFINET IO

PROFINET interface (X1 P1
R, X1 P2 R)

The interface has two ports. In addition to basic
PROFINET functionality, its also supports PROFINET 1O
RT (real time) and IRT (isochronous real time).

Operation of the CPU as

¢ |0 controller

¢ 10 controller:
As an IO controller the CPU addresses the connected

PROFINET function manual
(https:/Isupport.industry.siemens.co
m/cs/iww/en/view[49948856)

e |-device 10 devices
e I-device:
As an I-device (intelligent 10 device) the CPU is as-
signed to a higher-level 10 controller and is used in
the process as an intelligent pre-processing unit of
sub-processes
Accessories

You can find information on "Accessories/spare parts" in the S7-1500, ET 200MP system
manual (http://support.automation.siemens.com/WW/view/en/59191792).
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Product overview

2.4 Firmware functions

2.4

Functions

Firmware functions

The CPU supports the following functions:

Function

Description

Additional information

Integrated system diag-
nostics

The system automatically generates the messages for
the system diagnostics and outputs these messages via
a programming device/PC, HMI device, the web server
or the integrated display. System diagnostics infor-
mation is also available when the CPU is in STOP mode.

Diagnostics function manual
(https:/Isupport.automation.siemens
.com/WW/view/en/59191/92)

Integrated web server

The web server lets you access the CPU data by means
of a network. Evaluations, diagnostics, and modifica-
tions are thus possible over long distances. Monitoring
and evaluation is possible without STEP 7; all you need
is a web browser. Make sure that you take appropriate
measures (e.g. limiting network access, using firewalls)
to protect the CPU from being compromised.

e Web server function manual
(https://support.automation.siem
ens.com/WW/view/en/59193560)

e Security with SIMATIC S7 control-
lers system manual
(https://support.industry.siemens
.com/cs/ww/en/view/90885010)

Integrated trace func-
tionality

Trace functionality supports you in troubleshooting
and/or optimizing the user program.

You record device tags and evaluate the recordings with
the trace and logic analyzer function. Tags are, for ex-
ample, drive parameters or system and user tags of a
CPU.

The device saves the recordings. You can read out and
permanently save the recordings with the configuration
system (ES), if required. The trace and logic analyzer
function is therefore suitable for monitoring highly
dynamic processes.

The trace record can also be displayed through the web
server.

With the project trace, you record the variables of mul-
tiple devices within a project, for example, a controller
and a drive.

Using the trace and logic analyzer
function function manual
(https:/Isupport.automation.siemens
.com/WW/view/en/64897128)

OPCUA

With OPC UA, you can exchange data via an open and
manufacturer-neutral communication protocol. The
CPU can act as OPC UA server. The CPU acting as the
OPC UA server can communicate with OPC UA clients.

The OPC UA Companion Specification allows methods
to be specified uniformly and independently of the
manufacturer. Using these specified methods, you can
easily integrate devices from various manufacturers into
your plants and production processes.

Communication function manual
(https:/Isupport.industry.siemens.co
m/cs/iww/en/view/59192925)

Configuration control

You can use configuration control to operate different
real hardware configurations with a configured maxi-
mum configuration of the hardware. This means that,
in series machine manufacturing in particular, you have
the option of operating/configuring different configura-
tion variants of a machine with a single project.

S7-1500, ET 200MP system manual
(https:/lsupport.automation.siemens
.com/WW/view/en/59191792)
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Product overview

2.4 Firmware functions

Function Description Additional information
PROFINET IO
RT (real time) RT prioritizes PROFINET 10 telegrams over standard PROFINET function manual
telegrams. This ensures the required determinism in the | (https://support.automation.siemens
automation technology. In this process the data is .com/WW/view/en/49948856)

transferred via prioritized Ethernet telegrams.

IRT (isochronous real time) | A reserved bandwidth within the send clock is available
for IRT data. The reserved bandwidth ensures that the
IRT data can be transmitted in time-synchronized inter-
vals, unaffected by other high network loading (e.g.
TCP/IP communication or additional real time communi-
cation). Update times with maximum determinism can
be realized through IRT. Isochronous applications are
possible with IRT.

Isochronous mode The Isochronous mode system property acquires meas-
ured values and process data and processes the signals
in a fixed system clock. Isochronous mode thus contrib-
utes to high control quality and hence to greater manu-
facturing precision. Isochronous mode reduces possible
fluctuations of the process reaction times to a mini-
mum. Time-assured processing makes higher machine
cycles possible.

MRP (Media Redundancy | Itis possible to establish redundant networks via the
Protocol) Media Redundancy Protocol. Redundant transmission
links (ring topology) ensure that an alternative commu-
nication path is made available if a transmission link
fails. The PROFINET devices that are part of this redun-
dant network form an MRP domain.

RT operation is possible with the use of MRP.

MRPD (Media Redundancy | The advantage of the MRP extension MRPD is that, in
with Planned Duplication) | the event of a failure of a device or a line in the ring, all
other devices continue to be supplied with |0 data
without interruption and with short update times.

MRPD is based on IRT and MRP. To realize media redun-
dancy with short update times, the PROFINET devices
participating in the ring send their data in both direc-
tions. The devices receive this data at both ring ports so
that there is no reconfiguration time.

Shared device The "Shared device" function allows you to divide the
modules or submodules of an 10 device up among dif-
ferent 10 controllers. Numerous 10 controllers are often
used in larger or widely distributed systems. Without
the "Shared device" function, each 1/0 module of an IO
device is assigned to the same 10 controller. If sensors
that are physically close to each other must provide
data to different IO controllers, several IO devices are
required. The "Shared device" function allows the mod-
ules or submodules of an 10 device to be divided up
among different 10 controllers, thus allowing flexible
automation concepts. You can,

for example, combine I/O modules that are physically
close to each other in one 10 device.

PROFlenergy PROFlenergy is a PROFINET-based data interface for
switching off consumers centrally and with full coordi-
nation during pause times regardless of the manufac-
turer or device type. Through this, the process should
only be provided with the energy that is absolutely
required. The majority of the energy is saved by the
process; the PROFINET device itself only contributes a
few watts of savings potential.
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Product overview

2.4 Firmware functions

Function

Description

Additional information

Integrated technology

Motion Control

All CPUs support the S7-1500 Motion Control functions

via the technology objects speed axes, positioning axes,

synchronized axes, external encoders, cams, cam tracks

and measuring inputs.

¢ Speed-controlled axis for controlling a drive with
speed specification

* Positioning axis for position-controlled positioning
of a drive

¢ Synchronous axis to interconnect with a master
value. The axis is synchronized to the master axis
position.

* External encoder for detecting the actual position of
an encoder and its use as a master value for syn-
chronous operation

e Cams, cam track for position-dependent generation
of switching signals

* Measuring input for fast, accurate and event-
dependent sensing of actual positions

You program the technology objects with Motion Con-
trol instructions according to PLCopen.

Motion Control topic page

Extended Motion Control
functions

The technology CPUs of the SIMATIC S7-1500 also
support extended Motion Control functions with the
additional technology objects cam, leading axis proxy
and kinematics:

¢ Advanced synchronization functions

— Synchronization with specification of the syn-
chronous position

— Actual value coupling

— Leading value or following value shift in gearing
or camming

— Camming
— Synchronization to specified positions
— Cross-PLC synchronous operation
¢ Up to 4 encoders or measuring systems as actual
position for position control
e Controlling of kinematics, such as
— Cartesian portals
— Roller pickers
— Delta pickers
— SCARA

Motion Control topic page

Integrated closed-loop
control functionality

¢ PID Compact (continuous PID controller)
e PID 3Step (step controller for integrating actuators)

¢ PID Temp (temperature controller for heating and
cooling with two separate actuators)

PID control function manual
(https:/lsupport.industry.siemens.co
m/cs/ww/en/view/108210036)
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Wiring

This section provides information on the pin assignment of the individual interfaces and the
block diagram of the CPU 1511T-1 PN.

24 V DC supply voltage (X80)

The connector for the power supply is plugged in when the CPU ships from the factory.

The following table shows the signal names and the descriptions of the pin assignment of

the 24 V DC supply voltage.

Table 3- 1 Pin assignment 24 V DC supply voltage

View

Connector

Signal name "

Description

1 1L+ + 24 V DC of the supply voltage

2 ™ Ground of the supply voltage

3 2M Ground of the supply voltage for loop-through 2

4 2L+ + 24 V DC of the supply voltage for loop-through 2

1L+ and 2L+ as well as TM and 2M are bridged internally

2 Maximum 10 A permitted

If the CPU is supplied by a system power supply, it is not necessary to connect the 24 V

supply.

CPU 1511T-1 PN (6ES7511-1TKO1-0ABO)
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Wiring

PROFINET interface X1 with 2-port switch (X1 P1 R and X1 P2 R)
The assignment corresponds to the Ethernet standard for an RJ45 plug.
* When autonegotiation is deactivated, the RJ45 socket is allocated as a switch (MDI-X).

¢ When autonegotiation is activated, autocrossing is in effect and the RJ45 socket is
allocated either as data terminal equipment (MDI) or a switch (MDI-X).

Port 1 (fro:‘t)

= Shielding
| T

e

Shielding

o
Port 2 (back)

Figure 3-1 PROFINET ports

Reference

You can find additional information on the topics of "Connecting the CPU" and
"Accessories/spare parts" in the S7-1500, ET 200MP
(https:/Isupport.automation.siemens.com/WW/view/en/59191792) system manual.

Assignment of the MAC addresses

The CPU 1511T-1 PN has a PROFINET interface with two ports. The PROFINET interface itself
has a MAC address, and each of the two PROFINET ports has its own MAC address. The
CPU 1511T-1 PN therefore has three MAC addresses in total.

The MAC addresses of the PROFINET ports are needed for the LLDP protocol, for example for
the neighborhood discovery function.

The number range of the MAC addresses is sequential. The first and last MAC addresses are
lasered on the rating plate on the right side of each CPU 1511T-1 PN.

CPU 1511T-1 PN (6ES7511-1TKO1-0ABO)
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Wiring

Table 3- 2 Assignment of the MAC addresses

The table below shows how the MAC addresses are assigned.

Assignment

Labeling

MAC address 1

PROFINET interface X1
(visible in STEP 7 for accessible devices)

Front, lasered

Right side, lasered
(start of number range)

MAC address 2

Port X1 P1 R (required for LLDP, for example)

Front and right side, not lasered

MAC address 3

Port X1 P2 R (required for LLDP, for example)

Front, not lasered

Right side, lasered
(end of number range)
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Wiring

Block diagram

FOO®OOOO

0
X80 24V DC

Figure 3-2

34

The figure below shows the block diagram of the CPU 1511T-1 PN.

Block diagram of the CPU 1511T-1 PN

®
I ®
g% o
R/S ER MT
®
@ ®
|
1 A He
X1P1 X1 P2
[§|'| [éh X80 DC 24 V
PN PN 35|
X1P1R X1P2R i §(m
Display PN X1 P1R PROFINET interface X1 Port 1
RUN/STOP/MRES mode selector PN X1 P2 R PROFINET interface X1 Port 2
Electronics L+ 24 V DC supply voltage
PROFINET 2-port switch M Ground
Backplane bus interface RIS RUN/STOP LED (yellow/green)
Internal supply voltage ER ERROR LED (red)
SIMATIC memory card MT MAINT LED (yellow)
Infeed of supply voltage X1 P1, X1 P2 LED Link TX/RX
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Interrupts, error messages, diagnostics and 4
system alarms

The status and error displays of the CPU 1511T-1 PN are described below.
You can find additional information on the topic of "Interrupts" in the STEP 7 online help.

You can find additional information on the topic of "Diagnostics" and "System alarms" in the
Diagnostics (https://support.automation.siemens.com/WW/view/en/59192926) function
manual.

4.1 Status and error display of the CPU

LED display
The figure below shows the LED displays of the CPU 1511T-1 PN.

@ RUN/STOP LED (yellow/green LED)

@ ERROR LED (red LED)

® MAINT LED (yellow LED)

® LINK RX/TX LED for port X1 P1 (yellow/green LED)
® LINK RX/TX LED for port X1 P2 (yellow/green LED)

Figure 4-1 LED display of the CPU 1511T-1 PN (without front panel)
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Interrupts, error messages, diagnostics and system alarms

4.1 Status and error display of the CPU

Meaning of the RUN/STOP, ERROR and MAINT LEDs

The CPU 1511T-1 PN has three LEDs to signal the current operating status and diagnostics
status. The following table shows the meaning of the various combinations of colors for the
RUN/STOP, ERROR and MAINT LEDs.

Table 4- 1 Meaning of the LEDs
RUN/STOP LED ERROR LED MAINT LED Meaning
o - Missing or insufficient power supply on the CPU.
LED off LED off LED off
. e An error has occurred.
LED off LED flashes red LED off
- - CPU is in RUN mode.
LED lit green LED off LED off There are no events, requirements, errors, etc.
- S A diagnostics event is pending.
LED lit green LED flashes red LED off
- - Maintenance demanded for the plant.
LED lit green LED off LED lit yellow The affected hardware must be checked/replaced
within a short period of time.
Active Force job
- - Bad configuration
LED lit green LED off LED flashes yellow
A A diagnostics event is pending.
LED lit ye||0W LED flashes red LED off
- Firmware update successfully completed.
LED ||t ye”OW LED Off LED ﬂashes ye”ow
- CPU is in STOP mode.
LED lit yellow LED off LED off
S The program on the SIMATIC memory card is caus-
LED lit yellow LED flashes red LED flashes yellow 020 ETO: .
Firmware update using SIMATIC memory card has
failed.
The CPU has detected an error state. Additional
information is available via the CPU diagnostic
buffer.
- CPU is performing internal activities during STOP,
LED flashes yellow LED off LED off e.g. startup after STOP.
Download of the user program from the SIMATIC
memory card
CPU carries out a program with active breakpoint.
hikg - Startup (transition from STOP = RUN)
LED flashes LED off LED off
yellow/green
Rk S Startup (CPU booting)
LED flashes LED flashes red LED flashes yellow | Test of LEDs during startup, inserting a module.
yellow/green LED flashing test
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Interrupts, error messages, diagnostics and system alarms
4.1 Status and error display of the CPU

Meaning of LINK RX/TX LED

Each port has a LINK RX/TX LED. The table below shows the various "LED scenarios" of ports
for the CPU 1511T-1 PN.

Table 4- 2 Meaning of the LED

LINK TX/RX LED Meaning
o There is no Ethernet connection between the PROFINET interface of the PROFINET device and
LED off the communication partner.

No data is currently being sent/received via the PROFINET interface.
There is no LINK connection.

Sad The "LED flashing test" is being performed.
LED flashes green
- There is an Ethernet connection between the PROFINET interface of your PROFINET device
LED lit green and a communication partner.
N Data is currently being received from or sent to a communications partner on Ethernet via

the PROFINET interface of the PROFINET device.
LED flashes

yellow/green

Note
"LED" instruction

You can read the status (e.g. "On" or "Off") of LEDs of a CPU or a module using the "LED"
instruction. Note, however, that it is not possible to read the LED status of the LINK RX/TX
LEDs on all S7-1500 CPUs.

You can find additional information on the "LED" instruction in the STEP 7 online help.
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Technical specifications

The following table shows the technical specifications as of 12/2017. You can find a data

sheet including daily updated technical specifications on the Internet

(https://support.industry.siemens.com/cs/ww/en/pv/6ES7511-1TKO1-0ABO/td?dl=en).

Article number

6ES7511-1TK01-0ABO

General information
Product type designation
HW functional status
Firmware version

CPU 1511T-1 PN
FS04
V2.9

Product function
¢ |&M data

¢ |sochronous mode

Yes; I&MO to I&M3

Yes; Distributed and central; with minimum OB 6x
cycle of 625 ps (distributed) and 1 ms (central)

Engineering with

» STEP 7 TIA Portal configurable/integrated
from version

V17 (FW V2.9) I V14 (FW V2.0) or higher

Configuration control

via dataset Yes
Display

Screen diagonal [cm] 3.45 cm
Control elements

Number of keys 6

Mode selector switch 1
Supply voltage

Type of supply voltage 24V DC

permissible range, lower limit (DC) 19.2V

permissible range, upper limit (DC) 28.8V

Reverse polarity protection Yes
Mains buffering

* Mainslvoltage failure stored energy time 5ms

e Repeat rate, min. 1/s
Input current

Current consumption (rated value) 0.7 A

Inrush current, max. 1.9 A; Rated value

1%t 0.02 A%s
Power

Infeed power to the backplane bus 0w

Power consumption from the backplane bus 55W

(balanced)
Power loss

Power loss, typ. 5.7W
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Technical specifications

Article number

6ES7511-1TK01-0ABO

Memory
Number of slots for SIMATIC memory card 1
SIMATIC memory card required Yes
Work memory
* integrated (for program) 225 kbyte
* integrated (for data) 1 Mbyte
Load memory
*  Plug-in (SIMATIC Memory Card), max. 32 Gbyte
Backup
* maintenance-free Yes
CPU processing times
for bit operations, typ. 60 ns
for word operations, typ. 72 ns
for fixed point arithmetic, typ. 96 ns
for floating point arithmetic, typ. 384 ns

CPU-blocks
Number of elements (total)

4 000; Blocks (OB, FB, FC, DB) and UDTs

DB

e Number range

¢ Size, max.

1...60999; subdivided into: number range that
can be used by the user: 1 ... 59 999, and number
range of DBs created via SFC 86: 60 000 ... 60 999

1 Mbyte; For DBs with absolute addressing, the
max. size is 64 KB

FB
*  Number range 0...65535
e Size, max. 150 kbyte
FC
* Number range 0...65535
¢ Size, max. 150 kbyte
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