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Legal information

Warning notice system

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

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

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

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

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

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

Qualified Personnel

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

Proper use of Siemens products
Note the following:

A WARNING

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

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

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

editions.
Siemens AG A5E03822230-Al Copyright © Siemens AG 2020.
Division Digital Factory ® 12/2019 Subject to change All rights reserved
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Technical specifications

A.2 S7-200 SMART CPUs
Pin X10 X11 X12 X13
16 - Dl c.6 - -
17 -- Dl c.7 -- --
18 - L+/24V DC - -
19 - M/24V DC - -
20 -- Functional Earth - --
A.2.4 CPU ST60, CPU SR60, CPU CR60s, and CPU CR60
A2.41 General specifications and features
Table A- 56 General specifications
Technical data CPU ST60 DC/DC/DC | CPU SR60 CPU CR60s CPU CR60
AC/DC/Relay AC/DC/Relay AC/DC/Relay

Article number

6ES7288-1ST60-0AA0

6ES7288-1SR60-0AA0

6ES7288-1CR60-0AA1

6ES7288-1CR60-
0AAOQ

Dimensions W x H x
D (mm)

175 x 100 x 81

175 x 100 x 81

175 x 100 x 81

175 x 100 x 81

Weight

528.2 grams

611.5 grams

605 grams

621.9 grams

Power dissipation

20W

25W

10W

10 W

Current available (EM
bus)

1400 mA max. (5 V DC)

1400 mA max. (5 V DC)

Not available

Not available

Current available (24
V DC)

300 mA max. (sensor
power)

300 mA max. (sensor
power)

300 mA max. (sensor
power)

300 mA max.
(sensor power)

Digital input current
consumption (24 V
DC)

4 mA/input used

4 mA/input used

4 mA/input used

4 mA/input used

Table A- 57 CPU features

Technical data CPU ST60 DC/DC/DC CPU SR60 AC/DC/Relay CPU CR60s CPU CR60
AC/DC/Relay AC/DC/Relay
User Program | 30 Kbytes 30 Kbytes 12 Kbytes
memory | yser 20 Kbytes 20 Kbytes 8 Kbytes
data (V)
Retentive | 10 Kbytes max.! 10 Kbytes max.! 2 Kbytes max.!

On-board digital 1/0

36 inputs/24 outputs

36 inputs/24 outputs

36 inputs/24 outputs

Process image

256 bits of inputs (1) / 256 bits
of outputs (Q)

256 bits of inputs (1) / 256 bits
of outputs (Q)

256 bits of inputs (1) / 256 bits of
outputs (Q)

Analog image

56 words of inputs (Al) / 56
words of outputs (AQ)

56 words of inputs (Al) / 56
words of outputs (AQ)

Not available

Bit memory (M)

256 bits

256 bits

256 bits

§7-200 SMART

System Manual, V2.5, 01/2020, ASE03822230-Al

789



Technical specifications

A.2 §7-200 SMART CPUs

Technical data

CPU ST60 DC/DC/DC

CPU SR60 AC/DC/Relay

CPU CR60s CPU CR60
AC/DC/Relay AC/DC/Relay

Temporary (local)
memory (L)

64 bytes in the main program
and 64 bytes in each subrou-
tine and interrupt routine

60 bytes when programming
in LAD or FBD (STEP 7-
Micro/WIN reserves 4 bytes)

64 bytes in the main program
and 64 bytes in each subrou-
tine and interrupt routine

60 bytes when programming in
LAD or FBD (STEP 7-
Micro/WIN reserves 4 bytes)

64 bytes in the main program and
64 bytes in each subroutine and
interrupt routine

60 bytes when programming in
LAD or FBD (STEP 7-Micro/WIN
reserves 4 bytes)

Sequential control 256 bits 256 bits 256 bits
relays (S)
Expansion modules 6 max. 6 max. Not available
expansion
Signal board expan- | 1 max. 1 max. Not available
sion
High- Total 6 6 4
speed Single 4 at 200 kHz 4 at 200 kHz 4 at 100 kHz
counters hase
P 2 at 30 kHz 2 at 30 kHz
A/B 2 at 100 kHz 2 at 100 kHz 2 at 50 kHz
phase | 2 at 20 kHz 2 at 20 kHz
Pulse outputs 2 3 at 100 kHz 3 at 100 kHz Not available
Pulse catch inputs 14 14 Not available

Cyclic interrupts

2 at 1 ms resolution

2 at 1 ms resolution

2 at 1 ms resolution

Edge interrupts

4 rising and 4 falling (6 and 6
with optional signal board)

4 rising and 4 falling (6 and 6
with optional signal board)

4 rising and 4 falling

Memory card

microSDHC card (optional)

microSDHC card (optional)

Not available

Real time clock accu-
racy

120 seconds/month

120 seconds/month

Not available

Real time clock reten-
tion time

7 days typ./6 days min. at 25
°C

7 days typ./6 days min. at 25
°C

Not available

1 You can configure areas of V memory, M memory, C memory (current values) and portions of T memory (current values
on retentive timers) to be retentive, up to the specified maximum amount.

2 The specified maximum pulse frequency is possible only for CPU models with transistor outputs. Pulse output operation
is not recommended for CPU models with relay outputs.

Table A- 58 PROFINET features

Description CPU ST60 DC/DC/DC CPU SR60 AC/DC/Relay
Support Controller function for PROFINET com- Yes

munication

Support I-Device function for PROFINET com- Yes

munication

Maximum number of PROFINET device 8

Device number of PROFINET device 1t08

Maximum input size of each PROFINET device 128 Bytes

Maximum output size of each PROFINET device 128 Bytes

Maximum input size of PROFINET I-Device 128 Bytes
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Technical specifications

A.2 S7-200 SMART CPUs
Description CPU ST60 DC/DC/DC CPU SR60 AC/DC/Relay
Maximum output size of PROFINET |-Device 128 Bytes
Maximum number of modules 64

Minimum cyclic update time of PROFINET device

The minimum value of the update time also depends on the communi-
cation component set for PROFINET, on the number of PROFINET
devices, and the quantity of configured user data.

CPU address range of PROFINET process im-
age input register

1128.0 to 11279.7

CPU address range of PROFINET process im-
age output register

Q128.0 to Q1279.7

CPU address of PROFINET process image input

1128.0 to 1255.7

and output register for device #1 Q128.0 to Q255.7
CPU address of PROFINET process image input 1256.0 to 1383.7
and output register for device #2 Q256.0 to Q383.7

CPU address of PROFINET process image input
and output register for device #3

1384.0 to 1511.7
Q384.0 to Q511.7

CPU address of PROFINET process image input
and output register for device #4

1512.0 to 1639.7
Q512.0 to Q639.7

CPU address of PROFINET process image input
and output register for device #5

1640.0 to 1767.7
Q640.0 to Q767.7

CPU address of PROFINET process image input
and output register for device #6

1768.0 to 1895.7
Q768.0 to Q895.7

CPU address of PROFINET process image input
and output register for device #7

1896.0 to 11023.7
Q896.0 to Q1023.7

CPU address of PROFINET process image input
and output register for device #8

11024.0 to 11151.7
Q1024.0 to Q1151.7

CPU address of PROFINET process image input
and output register for I-Device

11152.0 to 11279.7
Q1152.0 to Q1279.7

Table A- 59 Performance

Type of instruction

Execution speed

Boolean 150 ns instruction
Move Word 1.2 ps/instruction
Real math 3.6 ps/instruction

Table A- 60 User program elements supported

Element

Description

POUs

Type/quantity

Main program: 1
Subroutines: 128 (0 to 127)
Interrupt routines: 128 (0 to 127)

Nesting depth

From main program: 8 subroutine levels
From interrupt routine: 4 subroutine levels

Accumulators

Quantity

4
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Technical specifications

A.2 §7-200 SMART CPUs
Element Description
Timers Type/quantity | Non-retentive (TON, TOF): 192
Retentive (TONR): 64
Counters Quantity 256
Table A- 61 Communication
Technical data | CPU ST60 DC/DC/DC | CPU SR60 CPU CR60s CPU CR60 AC/DC/Relay
AC/DC/Relay AC/DC/Relay
Number of PROFINET (LAN): 1 PROFINET (LAN): 1 PROFINET (LAN): O PROFINET (LAN): 1
ports Serial ports: 1 (RS485) | Serial ports: 1 (RS485) | Serial ports: 1 (RS485) | Serial ports: 1 (RS485)
Add-on serial ports: 1 Add-on serial ports: 1 Add-on serial ports: 0 | Add-on serial ports: 0
(with optional (with optional
RS232/485 signal RS232/485 signal
board) board)
HMI device PROFINET (LAN): 8 PROFINET (LAN): 8 PROFINET (LAN): Not | PROFINET (LAN): 8 con-
connections connections available nections

Serial ports: 4 connec-
tions per port

Serial ports: 4 connec-
tions per port

Serial ports: 4 connec-
tions per port

Serial ports: 4 connections
per port

Programming

PROFINET (LAN): 1

PROFINET (LAN): 1

PROFINET (LAN): Not

PROFINET (LAN): 1 con-

device (PG) connection connection available nection
Serial ports: 1 connec- | Serial ports: 1 connec- | Serial ports: 1 connec- | Serial ports: 1 connection
tion tion tion
CPUs PROFINET (LAN): 8 PROFINET (LAN): 8 PROFINET (LAN): Not | PROFINET (LAN): 8 client
(PUT/GET) client and 8 server client and 8 server con- | available and 8 server connections
connections nections
Open user PROFINET (LAN): 8 PROFINET (LAN): 8 PROFINET (LAN): Not | PROFINET (LAN): 8 active
communica- active and 8 passive active and 8 passive available and 8 passive connections
tion connections connections
Data rates PROFINET (LAN): PROFINET (LAN): PROFINET (LAN): Not | PROFINET (LAN): 10/100
10/100 Mb/s 10/100 Mb/s available Mb/s
RS485 system proto- RS485 system proto- RS485 system proto- RS485 system protocols:
cols: 9600, 19200, and | cols: 9600, 19200, and | cols: 9600, 19200, and | 9600, 19200, and 187500
187500 b/s 187500 b/s 187500 b/s b/s
RS485 freeport: 1200 to | RS485 freeport: 1200 to | RS485 freeport: 1200 | RS485 freeport: 1200 to
115200 b/s 115200 b/s to 115200 b/s 115200 b/s
Isolation (ex- | PROFINET (LAN): PROFINET (LAN): PROFINET (LAN): Not | PROFINET (LAN): Trans-
ternal signal to | Transformer isolated, Transformer isolated, available former isolated, 1500 V AC
PLC logic) 1500 V AC 1500 V AC RS485: RS485:
RS485: RS485: RS485 signal to chas- | RS485 signal to chassis
RS485 signal to chassis | RS485 signal to chassis | gis ground, 500 V AC/ | 9round, 500 V AC/ 707 V
ground, 500 V AC/ 707 | ground, 500 V AC/ 707 | 707 v DC: DC;
vV DC; vV DC; RS485 signal to CPU RS485 signal to CPU logic
RS485 signal to CPU RS485 signal to CPU logic common, 500 V common, 500 V AC/ 707V
logic common, 500 V logic common, 500 V AC/ 707V DC: DC;
AC/ 707V DC; AC/ 707V DC;
Cable type PROFINET (LAN): PROFINET (LAN): PROFINET (LAN): Not | PROFINET (LAN): CAT5e
CATb5e shielded CAT5e shielded available shielded
RS485: PROFIBUS RS485: PROFIBUS RS485: PROFIBUS RS485: PROFIBUS network
network cable network cable network cable cable
S7-200 SMART
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Technical specifications

A.2 §7-200 SMART CPUs
Technical data | CPU ST60 DC/DC/DC | CPU SR60 CPU CR60s CPU CR60 AC/DC/Relay
AC/DC/Relay AC/DC/Relay
PROFINET Communication
PROFINET Yes Yes No No
controller
PROFINET Yes Yes No No
device
PROFINET controller
Services
PG/OP com- |Yes Yes No No
munication
S7 routing Yes Yes No No
Isochronous No No No No
mode
Open IE Yes Yes No No
communica-
tion
IRT No No No No
MRP No No No No
PROFlenergy | No No No No
Max. number |8 8 - -
of PROFINET
devices that
you can con-
nect for RT
Max. number |64 64 - -
of module
Update times | The minimum value of | The minimum value of No No
the update time also the update time also
depends on the com- depends on the com-
munication component | munication component
set for PROFINET, on set for PROFINET, on
the number of the number of
PROFINET devices, PROFINET devices,
and the quantity of and the quantity of con-
configured user data. figured user data.
With RT
Send clock of |1 msto 512 ms 1 msto 512 ms - --
1ms
Table A- 62 Power supply
Technical data CPU ST60 DC/DC/DC CPU SR60 AC/DC/Relay CPU CR60s | CPU CR60
AC/DC/Relay | AC/DC/Relay
Voltage range 20.41t028.8V DC 8510264 V AC 8510264 V AC
Line frequency - 47 to 63 Hz 47 to 63 Hz
S7-200 SMART
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Technical specifications

A.2 §7-200 SMART CPUs

Technical data

CPU ST60 DC/DC/DC

CPU SR60 AC/DC/Relay

CPU CR60s
AC/DC/Relay

CPU CR60
AC/DC/Relay

220 mA at 24 V DC (without
driving 300 mA sensor power)

500 mA at 24 V DC (with
driving 300 mA sensor power)

160 mA at 120 V AC (without
driving 300 mA sensor power)

280 mA at 120 V AC (with
driving 300 mA sensor power)
90 mA at 240 V AC (without
driving 300 mA sensor power)

160 mA at 240 V AC (with
driving 300 mA sensor power)

150 mA at 120 V AC
100 mA at 240 V AC

Input cur- | CPU only

rent (max.

load)
CPU with all
expansion
accessories

710 mA at 24 V DC

370 mA at 120 V AC
220 mA at240 V AC

Not available

Hold up time (loss of
power)

20 ms at24 vV DC

30ms at 120 V AC
200 ms at 240V AC

30 ms at 120 V AC
200 ms at 240 V AC

to functional earth

Inrush current (max.) 11.5Aat28.8V DC 16.3 A at 264 V DC 16.3 Aat 264V AC
Isolation (input power to None 1500 V AC 1500 V AC

logic)

Ground leakage, AC line | None None None

Internal fuse, not user
replaceable

3 A, 250V, slow blow

3 A, 250V, slow blow

3 A, 250V, slow blow

Table A- 63 Sensor power

Technical data

CPU ST60 DC/DC/DC

CPU SR60 AC/DC/Relay

CPU CR60s
AC/DC/Relay

CPU CR60
AC/DC/Relay

Voltage range

20.4t028.8V DC

20.4t028.8V DC

20.4t028.8V DC

Output current rating
(max.)

300 mA

300 mA

300 mA (short circuit protect-

ed)

Maximum ripple noise
(<10 MHz)

<1V peak to peak

<1V peak to peak

<1V peak to peak

Isolation (CPU logic to Not isolated Not isolated Not isolated
sensor power)
A242 Digital inputs and outputs
Table A- 64 Digital inputs
Technical data CPU ST60 DC/DC/DC CPU SR60 AC/DC/Relay CPU CR60s | CPU CR60
AC/DC/Relay | AC/DC/Relay
Number of inputs 36 36 36

Type

Sink/Source (IEC Type 1 sink,
except 10.0 to 10.3)

Sink/Source (IEC Type 1
sink)

Sink/Source (IEC Type 1 sink)

Rated voltage

24V DC at 4 mA, nominal

24 V DC at 4 mA, nominal

24 'V DC at 4 mA, nominal
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voltage

A.2 87-200 SMART CPUs
Technical data CPU ST60 DC/DC/DC CPU SR60 AC/DC/Relay CPU CR60s | CPU CR60
AC/DC/Relay | AC/DC/Relay
Continuous permissible 30V DC, max. 30V DC, max. 30V DC, max.

Surge voltage

35V DC for 0.5 sec.

35V DC for 0.5 sec.

35V DC for 0.5 sec.

Logic 1 signal (min.)

10.0t010.3: 4 V DC at 8 mA
Other inputs: 15V DC at 2.5
mA

15V DCat2.5mA

15V DCat2.5mA

Logic 0 signal (max.)

10.0t010.3: 1V DC at 1 mA
Other inputs: 5V DC at 1 mA

5V DC at 1 mA

5V DC at 1 mA

Isolation (field side to
logic)

500 V AC for 1 minute

500 V AC for 1 minute

500 V AC for 1 minute

Isolation groups

1

1

1

Filter times

Individually selectable on
each channel (points 10.0 to
11.5):

ps: 0.2,0.4, 0.8, 1.6, 3.2, 6.4,
12.8

ms: 0.2, 0.4, 0.8, 1.6, 3.2, 6.4,
12.8

Individually selectable on
each channel (points 10.0 to
11.5):

ps: 0.2,0.4, 0.8, 1.6, 3.2, 6.4,
12.8

ms: 0.2, 0.4, 0.8, 1.6, 3.2, 6.4,
12.8

Individually selectable on
each channel (points 10.0 to
11.5):

ps: 0.2,0.4, 0.8, 1.6, 3.2, 6.4,
12.8

ms: 0.2,0.4, 0.8, 1.6, 3.2, 6.4,
12.8

Individually selectable on
each channel (points 1.6 and
greater):

ms: 0, 6.4, 12.8

Individually selectable on
each channel (points 1.6 and
greater):

ms: 0, 6.4, 12.8

Individually selectable on
each channel (points 11.6 and
greater):

ms: 0, 6.4, 12.8

HSC clock input rates
(max.)

(Logic 1 Level = 15 to 26
V DC)

Single phase: 4 HSCs at 200
kHz;

2 HSCs at 30 kHz

A/B phase: 2 HSCs at 100
kHz;

2 HSCs at 20 kHz

Single phase: 4 HSCs at 200
kHz;
2 HSCs at 30 kHz

A/B phase: 2 HSCs at 100

kHz;
2 HSCs at 20 kHz

Single phase: 4 HSCs at 100
kHz

A/B phase: 2 HSCs at 50 kHz

e 500 m normal (low-speed)
inputs

¢ 50 m HSC (high-speed)
inputs

All other inputs:
Shielded:

e 500 m normal inputs
Unshielded:

e 300 m normal inputs

Number of inputs on sim- | 36 36 36
ultaneously

Cable length (max.), in 10.0 to 10.3: All inputs: All inputs:
meters Shielded (only): Shielded: Shielded:

e 500 m normal inputs

e 50 m HSC inputs
Unshielded:

e 300 m normal inputs

e 500 m normal inputs

e 50 m HSC inputs
Unshielded:

e 300 m normal inputs
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A.2 §7-200 SMART CPUs

Table A- 65 Digital outputs

Technical data CPU ST60 DC/DC/DC CPU SR60 AC/DC/Relay CPU CR60s | CPU CR60
AC/DC/Relay | AC/DC/Relay
Number of outputs 24 24 24

Type

Solid state - MOSFET (sourc-
ing)

Relay, dry contact

Relay, dry contact

Voltage range

20.4t0 28.8V DC

5t0 30V DC or5to 250V
AC

5t0 30V DCor5to 250V AC

Logic 1 signal at max. 20 V DC min. -- -

current

Logic 0 signal with 10 KQ | 0.1V DC max. -- -

load

Rated current per point 05A 2A 2A

(max.)

Rated current per com- 6 A 10A 10A

mon (max.)

Lamp load 5w 30 WDC/200W AC 30 W DC /200 W AC
ON state resistance 0.6 Q max. 0.2 Q max. when new 0.2 Q max. when new
Leakage current per point | 10 yA max. - -

Surge current 8 A for 100 ms max. 7 A with contacts closed 7 A with contacts closed
Overload protection No No No

Isolation (field side to
logic)

500 V AC for 1 minute

1500 V AC for 1 minute (coil
to contact) None (coil to logic)

1500 V AC for 1 minute (coil
to contact) None (coil to logic)

Isolation resistance

100 M Q min. when new

100 M Q min. when new

Isolation between open
contacts

750 V AC for 1 minute

750 V AC for 1 minute

Qc.7)

200 ps max., on to off

Isolation groups 3 6 6
Inductive clamp voltage L+ minus 48 V DC, 1 W dissi- | -- -
pation
Switching delay (Qa.0 to 1.0 ps max., off to on 10 ms max. 10 ms max.
Qa.3) 3.0 ps max., on to off
Switching delay (Qa.4 to | 50 pys max., off to on 10 ms max. 10 ms max.

Lifetime mechanical (no
load)

10,000,000 open/close cycles

10,000,000 open/close cycles

Lifetime contacts at rated
load

100,000 open/close cycles

100,000 open/close cycles

Output behavior in STOP

Last value or substitute value
(default value 0)

Last value or substitute value
(default value 0)

Last value or substitute value
(default value 0)

Number of outputs on
simultaneously

24

24

24

Cable length (max.), in
meters

Shielded: 500 m
Unshielded: 150 m

Shielded: 500 m
Unshielded: 150 m

Shielded: 500 m
Unshielded: 150 m
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