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SIMATIC S7-300
Introduction

$7-300/S7-300F/SIPLUS S7-300

. Overview

S§7-300

e The modular mini PLC system for the low and mid-perfor-
mance ranges

e With comprehensive range of modules for optimum
adaptation to the automation task

e Flexible use through simple implementation of distributed
structures and versatile networking

e User-friendly handling and uncomplicated design without a
fan

e Can be expanded without problems when the tasks increase
e Powerful thanks to a range of integrated functions

S7-300F

e Failsafe automation system for plants with increased safety
requirements for production technology

e Based on S7-300

e Additional ET 200S and ET 200M distributed 1/O stations
complete with safety-related modules can be connected;
safety-related communication over PROFIBUS DP with the
PROFIsafe profile

e Standard modules can be used in addition for non-safety-
relevant applications
SIPLUS S7-300

e The PLC for use under extremely harsh environmental condi-
tions

e With enhanced temperature range from -25 °C to +60 °C

e Use in environments with pollutant gases (corrosive gas
atmospheres)

e Qccasional short-term condensation and enhanced
mechanical stress permissible

e With the proven PLC technology of the S7-300
e Easy handling, programming, maintenance and service

e |deal for use in automobile construction, environmental
technology, mining, chemical plants, conveying technology,
food & beverages industry etc.

e The substitute for expensive special solutions

=
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=
=
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For more information, go to:
http://www.siemens.com/siplus

For brochures serving as selection guides for SIMATIC products
refer to:

http://www.siemens.com/simatic/printmaterial
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SIMATIC S7-300
Introduction

S$7-300/S7-300F/SIPLUS S7-300

. Technical specifications

General technical specifications S7-300, S7-300F

General technical data of the SIPLUS S7-300

Degree of protection

Degree of protection IP20 to
IEC 60 529

Ambient temperature
e With horizontal mounting
e With vertical mounting

0...60°C
0...40°C

Relative humidity

5t0 95 %, no condensation
(RH severity level 2 in accor-
dance with IEC 61131-2)

Atmospheric pressure

795 ... 1080 hPa

Isolation
e 24V DC circuits
e 230 V AC circuits

Test voltage 500 V DC
Test voltage 1460 V AC

Electromagnetic compatibility

Requirements of EMC law;

Noise immunity according to
|IEC 61000-6-2, tested according
to: IEC 61000-4-2, 61000-4-3,
IEC 61000-4-4, IEC 61000-4-5,
IEC 61000-4-6

Emitted interference according to
EN 50081-2, tested according to
EN 55011, class A, group 1

Mechanical rating

e Vibrations,
tested according to/tested with

e Shock,
tested according to/tested with

IEC 60068, Part 2-6/10 up 58 Hz;
constant amplitude 0.075 mm;
58 to 150 Hz;

constant acceleration 1 g;
oscillation period: 10 frequency
cycles per axis in each direction
of the 3 mutually perpendicular
axes

|IEC 60068, Part 2-27/half-sine:
strength of impact 15 g (peak
value), duration 11 ms

Climatic environmental conditions

Horizontal installation:
-25°C to 60 °C
vertical installation:
-25°Cto40°C

510 95%; short-term conden-
sation permissible, corresponds
to relative humidity (RH) load 2
according to IEC 1131-2 and
|IEC 721 3-3 Cl. 3K5

-25°Cto 0°C IEC 721 3-3 Cl. 3K5

1080 to 795 hPa corresponds to
an altitude of -1000 to 2000 m

SO,: < 0.5 ppm; relative humidity
< 60% test: 10 ppm, 4 days

H5S: < 0.1 ppm; relative humidity
< 60% test: 1 ppm, 4 days

(to IEC 721 3-3; Class 3C3)

Mechanical environmental conditions

Temperature

Relative humidity

Short-term ice formation

Air pressure

Contaminant concentration

Vibrations Type of vibration: Frequency
sweeps with a rate of change of

1 octave/minute.

2 Hz & <9 Hz, constant Amplitude
3.0 mm,

9 Hz & <150 Hz, constant acceler-
ation 1 g, duration of oscillation:
10 frequency cycles per axis in
each of the three mutually
perpendicular axes

Vibration tests according to
|IEC 68 Part 2-6 (sine wave) and
|IEC 721 3-3, Class 3M4

Type of shock: Half-sine, intensity
of shock: 15 g peak value,

11 ms duration, direction:

3 shocks each in +/- direction in
each of the 3 perpendicular axes

Shock testing in accordance with
|IEC 68 Part 2-27

Yes V)

Shock

Conforms with standard for
electronic equipment used on
rolling stock (EN 50155,
temperature T1, category 1).

) Does not apply to
6AG1314-6CF02-2AB0, 6AG1315-6EG10-2ABO,
6AG1317-6EJ10-2AB0, 6AG1336-1HE00-2ABO,
6AG1314-6CF02-2AB0, 6AG1331-7KF02-2ABO0,
6AG1331-7PF02-2AB0, 6AG 1332-5HF00-2ABO,
6AG1334-0KE00-2AB0O, 6AG1331-7TB00-2AB0O

Siemens ST 70 - 2009 4/3



© Siemens AG 2008

SIMATIC S7-300
Central processing units

Compact CPUs

I overview CPU 312C I overview CPU 313C-2 PtP

| iy

/T

L

e The compact CPU with integrated digital inputs and outputs e The compact CPU with integrated digital I1/Os and second

e For small applications with high requirements in terms of serial interface
processing power e For installations with high requirements in terms of processing
¢ With process-related functions power and response time.

Micro memory card required to operate the CPU. * With process-related functions

Micro memory card required to operate the CPU.

. Overview CPU 313C . Overview 313C-2 DP

=
_
=]
=
&
=
=

e The compact CPU with integrated digital and analog inputs e The compact CPU with integrated digital I/Os and PROFIBUS
and outputs DP master/slave interface

e For installations with high requirements in terms of processing e With process-related functions
power and response time.

e [For tasks with special functions
e With process-related functions

e For the connection of standalone I/O devices

Micro memory card required to operate the CPU. Micro memory card required to operate the CPU.
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SIMATIC S7-300

Central processing units

Compact CPUs

I overview CPU 314C-2 PP

L 3
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M overview CPU 314C-2 DP

e The compact CPU with integrated digital and analog 1/Os, as

well as a second serial interface

e For installations with high requirements in terms of processing

power and response time
e \With process-related functions

Micro memory card required to operate the CPU.

1

The compact CPU with integrated digital and analog I/Os and

PROFIBUS DP master/slave interface

With process-related functions
For tasks with special functions
For the connection of standalone 1/O devices

Micro memory card required to operate the CPU.

. Technical specifications

6ES7 312- 6ES7 313- 6ES7 313- 6ES7 313- 6ES7 314- 6ES7 314-
5BE03-0AB0 5BF03-0ABO 6BF03-0AB0 6CF03-0ABO0 6BG03-0ABO0 6CGO03-0AB0O

Product status

associated programming package STEP 7 V5.3 SP2 or higher with HW update

Supply voltages

Rated value

eDC24V Yes Yes Yes Yes Yes Yes

e permissible range, lower limit (DC) 20.4V 204V 204V 204V 204V 204V

e permissible range, upper limit (DC) 28.8V 28.8V 28.8V 28.8V 28.8V 28.8V

external protection for supply cables Miniature circuit breaker, type C; min. 2 A; miniature circuit breaker type B, min. 4 A

(recommendation)

Current consumption

Current consumption (rated value) 500 mA 700 mA 700 mA 900 mA 800 mA 1000 mA

tCurrent consumption (in no-load operation), 60 mA 150 mA 100 mA 100 mA 150 mA 150 mA

yp.

Inrush current, typ. 1A 1A 1A 1A 1A 11A

12t 0.7 A% s 0.7 A% s 0.7 A% s 0.7 A% s 0.7 A% s 0.7 A% s

from supply voltage L+, max. 500 mA 700 mA 700 mA 900 mA 800 mA 1000 mA

Current consumption/power loss

Power loss, typ. 6W 14 W 10w oW 14 W 14 W

Memory

Type of storage

RAM

e integrated 32 Kibyte; 64 Kibyte; 64 Kibyte; 64 Kibyte; 96 Kibyte; 96 Kibyte;
For program For program For program For program For program For program
and data and data and data and data and data and data

e expandable No No No No No No

Load memory

® pluggable (MMC) Yes Yes Yes Yes Yes Yes

¢ pluggable (MMC), max. 4 MByte 8 MByte 8 MByte 8 MByte 8 MByte 8 MByte
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Central processing units

Compact CPUs
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. Technical specifications (continued)

6ES7 312- 6ES7 313- 6ES7 313- 6ES7 313- 6ES7 314- 6ES7 314-
5BE03-0AB0 5BF03-0AB0 6BF03-0ABO 6CF03-0AB0 6BGO03-0ABO0 6CG03-0AB0
Backup
e present Yes; Guaranteed by MMC (maintenance-free)
e without battery Yes; Program and data
CPU/ blocks
DB
¢ Number, max. 511; Number range: 1to 511
e Size, max. 16 Kibyte
FB
* Number, max. 1024; Sequence of numbers: 0 to 2047
e Size, max. 16 Kibyte
FC
* Number, max. 1024; Sequence of numbers: 0 to 2047
e Size, max. 16 Kibyte
OB
e Size, max. 16 Kibyte 16 Kibyte 16 Kibyte 16 Kibyte 16 Kibyte; 16 Kibyte
See instruction

Nesting depth
e per priority class 8 8 8 8
e additional within an error OB
CPU/processing times
for bit operations, min. 0.2 ps 0.1 ps 0.1 ps 0.1 ps 0.1 ps 0.1 ps
for word operations, min. 0.4 ps 0.2 ps 0.2 ps 0.2 ps 0.2 ys 0.2 us
for fixed point arithmetic, min. 5 s 2 us 2 us 2 s 2 s 2 s
for floating point arithmetic, min. 6 us 3 s 3 s 3 s 3 s 3 s
Times/counters and their remanence
S7 counter
e Number 128 256 256 256 256 256
e of which remanent without battery

- adjustable Yes Yes Yes Yes Yes Yes

- lower limit 0 0 0 0 0 0

- upper limit 127 255 255 255 255 255
® Remanence

- adjustable Yes Yes Yes Yes Yes Yes

- lower limit 0 0 0 0 0 0

- upper limit 127 255 255 255 255 255
e Counting range

- lower limit 0 0 0 0 0 0

- upper limit 999 999 999 999 999 999
IEC counter
e present Yes Yes Yes Yes Yes Yes
* Type SFB SFB SFB SFB SFB SFB
S7 times
e Number 128 256 256 256 256 256
* Remanence

- adjustable Yes Yes Yes Yes Yes Yes

- lower limit 0 0 0 0 0 0

- upper limit 127 255 255 255 255 255

- preset No retentivity ~ No retentivity ~ No retentivity ~ No retentivity ~ No retentivity ~ No retentivity
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SIMATIC S7-300
Central processing units

Compact CPUs

. Technical specifications (continued)

6ES7 312- 6ES7 313- 6ES7 313- 6ES7 313- 6ES7 314- 6ES7 314-
5BE03-0AB0 5BF03-0ABO 6BF03-0ABO 6CF03-0AB0 6BGO03-0AB0 6CG03-0AB0

S7 times (continued)

e Time range
- lower limit 10 ms 10 ms 10 ms 10 ms 10 ms 10 ms
- upper limit 9990 s 9990 s 9990 s 9990 s 9990 s 9990 s
IEC timer
® present Yes Yes Yes Yes Yes Yes
* Type SFB SFB SFB SFB SFB SFB
Data areas and their remanence
Flag
° Number, max. 128 byte 256 byte 256 byte 256 byte 256 byte 256 byte
* Remanence available Yes; MB 0 to Yes; MB 0 to Yes; MB 0 to Yes; MB 0 to Yes; MB 0 to Yes; MB 0 to
MB 127 MB 255 MB 255 MB 255 MB 255 MB 255
e Number of clock memories 8; 1 memory 8; 1 memory 8; 1 memory 8; 1 memory 8; 1 memory 8; 1 memory
byte byte byte byte byte byte
Data blocks
* Number, max. 511; from DB1 511; from DB1 511; Number 511; Number 511; Number 511; Number
to DB511 to DB511 range: 1to 511 range: 1to 511 range: 1to 511 range: 1to 511
e Size, max. 16 Kibyte
* Remanence adjustable Yes; via non-retain property on DB
* Remanence preset Yes
Local data
e per priority class, max. 256 byte 510 byte 510 byte 510 byte 510 byte 510 byte
Address area
I/O address area
® |Inputs 1 Kibyte 1 Kibyte 1 Kibyte 1 Kibyte 1 Kibyte 1 Kibyte
e Outputs 1 Kibyte 1 Kibyte 1 Kibyte 1 Kibyte 1 Kibyte 1 Kibyte
e of which, distributed
- Inputs none 1 006 byte; none 979 byte
max.
- Outputs none 1006 byte; none 986 byte
max.
Process image
® Inputs 128 byte 128 byte 128 byte 128 byte 128 byte 128 byte
e Qutputs 128 byte 128 byte 128 byte 128 byte 128 byte 128 byte
Digital channels
e Inputs 266 1016 1008 8 064 1016 7 856
e Outputs 262 1008 1008 8 064 1008 7 904
¢ |nputs, of which central 266 1016 1008 1008 1016 1016
e Qutputs, of which central 262 1008 1008 1008 1008 1008
Analog channels
® |Inputs 64 253 248 503 253 494
e Outputs 64 250 248 503 250 495
e |nputs, of which central 64 253 248 248 253 253
e Outputs, of which central 64 250 248 248 250 250
Hardware config.
Central devices, max. 1 1 1 1 1 1
Expansion devices, max. 0 3 8 8 3 3
Racks, max. 1 4 4 4 4 4
Modules per rack, max. 8 8; Inrack 3 8; Inrack 3 8; Inrack 3 8: Inrack 3 8: Inrack 3

max. 7 max. 7 max. 7 max. 7 max. 7
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. Technical specifications (continued)

6ES7 312- 6ES7 313- 6ES7 313- 6ES7 313- 6ES7 314- 6ES7 314-
5BE03-0AB0 5BF03-0ABO 6BF03-0ABO 6CF03-0ABO0 6BG03-0ABO0 6CGO03-0AB0

Number of DP masters

e integrated none none No 1 none

e via CP 4 4 4 4 4 4

Number of operable FMs and CPs

(recommended)

°FM

¢ CP, point-to-point 8 8

* CP, LAN 6 6 10 10

Time

Clock

e Hardware clock (real-time clock) Yes Yes Yes Yes Yes

e Software clock Yes

¢ buffered and synchronizable No Yes Yes Yes Yes Yes

e Deviation per day, max. 15s 10s 10s 10s 10s 10s

Operating hours counter

* Number 1 1 1 1 1 1

e Number/Number range 0 0 0 0 0 0

® Range of values 2A31 hours 2A31 hours 2/31 hours 2/31 hours 2A31 hours 2A31 hours
(when using (when using (when using (when using (when using (when using

e Granularity

the SFC 101)
1 hour

the SFC 101)
1 hour

the SFC 101)
1 hour

the SFC 101)
1 hour

the SFC 101)
1 hour

the SFC 101)
1 hour

® remanent Yes; mustbe  Yes; mustbe  Yes;mustbe = Yes Yes; must be  Yes; must be
restarted at restarted at restarted at restarted at restarted at
each warm each warm each warm each warm each warm
restart. restart. restart. restart. restart.

Clock synchronization

® supports Yes Yes Yes Yes Yes Yes

¢ to MPI, Master Yes Yes Yes Yes Yes Yes

e to MPI, Slave Yes Yes Yes Yes Yes Yes

¢ to DP, Master Yes; on DP Yes; on DP

slave only time- slave only time-
of-day slave of-day slave

e to DP, Slave Yes Yes

e in AS, Master Yes Yes Yes Yes Yes Yes

S7 message functions

Number of login stations for message 6; Depending  8; Depending  8; Depending 8 12; Depending 12; Depending

functions, max. on the on the on the on the on the
configured configured configured configured configured
connections for connections for connections for connections for connections for
PG/OP and S7 PG/OP and S7 PG/OP and S7 PG/OP and S7 PG/OP and S7
basic commu- basic commu- basic commu- basic commu- basic commu-
nication nication nication nication nication

Process diagnostic messages Yes Yes Yes Yes Yes Yes

simultaneously active Alarm-S blocks, max. 20 20 20 20 40 40

Test commissioning functions

Status/control

e Status/control variable Yes Yes Yes Yes Yes Yes

e Variables Inputs, outputs, Inputs, outputs, Inputs, outputs, Inputs, outputs, Inputs, outputs, Inputs, outputs,
memory bits,  memory bits,  memory bits,  memory bits,  memory bits,  memory bits,
DB, times, DB, times, DB, times, DB, times, DB, times, DB, times,
counters counters counters counters counters counters

e Number of variables, max. 30 30 30 30 30 30

¢ of which status variable, max. 30 30 30 30 30 30

e of which control variable, max. 14 14 14 14 14 14
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Compact CPUs

. Technical specifications (continued)

6ES7 312- 6ES7 313- 6ES7 313- 6ES7 313- 6ES7 314- 6ES7 314-
5BE03-0AB0 5BF03-0ABO 6BF03-0ABO 6CF03-0ABO0 6BG03-0ABO0 6CGO03-0AB0

Forcing

e Forcing Yes

e Force, variables Inputs, outputs

e Number of variables, max. 10

Status block Yes Yes Yes Yes Yes Yes

Single step Yes Yes Yes Yes Yes Yes

Number of breakpoints 2 2 2 2 2 2

Diagnostic buffer

e present Yes Yes Yes Yes Yes Yes

e Number of entries, max. 100 100 100 100 100 100

e adjustable No

Communication functions

PG/OP communication Yes Yes Yes Yes Yes Yes

Routing No No No Yes No Yes

Global data communication

e supported Yes Yes Yes Yes Yes Yes

e Size of GD packets, max. 22 byte 22 byte 22 byte 22 byte 22 byte 22 byte

S7 basic communication

e supported Yes Yes Yes; Server Yes Yes Yes

S7 communication

e supported Yes Yes Yes Yes Yes Yes

S5-compatible communication

e supported Yes; via CP and loadable FC

Number of connections

e overall 6 8 8 8 12 12

¢ usable for PG communication 5) 7 7 7 11 11

e usable for OP communication 5} 7 7 7 11 11

e usable for S7 basic communication 2 4 4 4 8 8

e usable for routing No No No 4: max. No 4: max.

Connection point

required front connectors 1x 40-pin 2x 40-pin 1x 40-pin 1x 40-pin 2x 40-pin 2x 40-pin

MPI

Cable length, max. 50 m; without 50 m; without 50 m; without 50 m; without ~ 50 m; without 50 m; without
repeater repeater repeater repeater repeater repeater

Point-to-point

Cable length, max. 1200 m 1200 m

Integrated protocol driver

® 3964 (R) Yes Yes

® ASCII Yes Yes

¢ RK512 No Yes

Transmission speed, RS 422/485

e with 3964 (R) protocol, max. 38.4 Kbit/s half 19.2 kBit/s;

duplex; 38.4 Kbit/s half
19.2 Kbit/s full duplex;
duplex 19.2 Kbit/s full
duplex
e with ASCII protocol, max. 38.4 Kbit/s half 19.2 kBit/s;

duplex; 1 38.4 Kbit/s half

9.2 Kbit/s full duplex;

duplex 19.2 Kbit/s full
duplex
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. Technical specifications (continued)

6ES7 312- 6ES7 313- 6ES7 313- 6ES7 313- 6ES7 314- 6ES7 314-
5BE03-0AB0 5BF03-0ABO 6BF03-0ABO 6CF03-0AB0 6BGO03-0AB0 6CG03-0AB0

Transmission speed, RS 422/485 (continued)

e with RK 512 protocol, max. 19.2 kBit/s;
38.4 Kbit/s half
duplex;

19.2 Kbit/s full
duplex

1st interface

Type of interface integrated integrated integrated integrated integrated integrated
RS 485 RS 485 RS 485 RS 485 RS 485 RS 485
interface interface interface interface interface interface

Physics RS 485 RS 485 RS 485 RS 485 RS 485 RS 485

isolated No No No Yes No No

Power supply to interface (15 to 30 V DC), 200 mA 200 mA 200 mA 200 mA 200 mA 200 mA

max.

Functionality

° MPI Yes Yes Yes Yes Yes Yes
e DP master No No No No No No
e DP slave No No No No No No
¢ Point-to-point coupling No No No No No No
MPI
e Number of connections 6 8 8 8 12 12
e Services
- PG/OP communication Yes Yes Yes Yes Yes Yes
- Routing No No No Yes No Yes
- Global data communication Yes Yes Yes Yes Yes Yes
- S7 basic communication Yes Yes Yes Yes Yes Yes
- S7 communication Yes Yes Yes Yes Yes Yes
- S§7 communication, as client No No No No No No
- S7 communication, as server Yes Yes Yes Yes Yes Yes
e Transmission speeds, max. 187.5 kBit/s 187.5 kBit/s 187.5 kBit/s 187.5 kBit/s 187.5 kBit/s 187.5 kBit/s
2nd interface
Type of interface integrated integrated integrated integrated
RS 422/ 485 RS 422/ 485 RS 422/ 485 RS 422/ 485
interface interface interface interface
Physics RS 422/ RS 485 RS 422/ RS 485
RS 485 (X.27) RS 485 (X.27)
isolated Yes Yes Yes Yes
Power supply to interface (15 to 30 V DC), No 200 mA No 200 mA
max.

Functionality

o MPI No No No No
® DP master No Yes No Yes
® DP slave No Yes No Yes
¢ PROFINET IO controller No No No No
° PROFINET CBA No No No No
¢ Point-to-point coupling Yes No Yes No
DP master
e Number of connections, max. 8; For PG/OE 12; For RG/QP
communication communication
e Number of connections (of which reserved), 1 for PG, 1 for PG,
max. 1 for OP 1 for OP
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. Technical specifications (continued)

6ES7 312- 6ES7 313- 6ES7 313- 6ES7 313- 6ES7 314- 6ES7 314-
5BE03-0AB0 5BF03-0AB0 6BF03-0ABO 6CF03-0AB0 6BGO03-0ABO0 6CG03-0AB0

DP master (continued)
e Services

- PG/OP communication Yes Yes

- Routing Yes Yes

- Global data communication No No

- S7 basic communication Yes; | blocks Yes; | blocks

only only

- S§7 communication Yes Yes

- S7 communication, as client No No

- S7 communication, as server Yes Yes

- equidistance support Yes Yes

- Isochronous mode No No

- SYNC/FREEZE Yes Yes

- Activation/deactivation of DP slaves Yes Yes

- direct data exchange (cross traffic) Yes Yes

- DPV1 Yes Yes
e Transmission speeds, max. 12 MBit/s 12 MBit/s
e Number of DP slaves, max. 32 32
e Address area

- Inputs, max. 1 Kibyte 1 Kibyte

- Outputs, max. 1 Kibyte 1 Kibyte
e Useful data per DP slave

- Inputs, max. 244 byte 244 byte

- Outputs, max. 244 byte 244 byte
DP slave
e Number of connections 8 12
® Services

- PG/OP communication Yes Yes

- Routing Yes; only when Yes; only when

- Global data communication

- S7 basic communication

- S7 communication, as client

- S7 communication, as server

- direct data exchange (cross traffic)
- DPVA

* GSD file

® Transmission speeds, max.
e gutomatic baud rate search

e Transfer memory
- Inputs
- Outputs

e Address area, max.
e Useful data per address area, max.

interface active

No
No
No
Yes
Yes
No

You can obtain

the current
GSD file from
http://www.

siemens.com/
Qrofibus-gsd

12 kBit/s

Yes; only with

passive
interface

244 byte
244 byte

32
32 byte

interface active
No

No

No

Yes

Yes

No

You can obtain
the current
GSD file from
http://www.
siemens.de/
profibus-gsd

12 kBit/s

Yes; only with
passive
interface

244 byte
244 byte

32
32 byte
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. Technical specifications (continued)

6ES7 312- 6ES7 313- 6ES7 313- 6ES7 313- 6ES7 314- 6ES7 314-
5BE03-0AB0 5BF03-0ABO 6BF03-0ABO 6CF03-0ABO0 6BG03-0ABO0 6CGO03-0AB0

CPU/programming

Programming language

® STEP 7 Yes; V5.3SP2  Yes; V5.3 SP2 Yes; V5.2SP2 Yes; V5.3 SP2 Yes; V5.3 SP2 Yes; V5.3 SP2
with HW update with HW update with HW update with HW update with HW update with HW update

e LAD Yes Yes Yes Yes Yes Yes

° FUP Yes Yes Yes Yes Yes Yes

o AWL Yes Yes Yes Yes Yes Yes

e SCL Yes Yes Yes Yes Yes Yes

e CFC Yes Yes

¢ GRAPH Yes Yes Yes Yes Yes Yes

e HiGraph Yes Yes Yes Yes Yes Yes

Operational stocks

See instruction

See instruction See instruction

See instruction

See instruction

See instruction

list list list list list list
Nesting levels 8 8 8 8 8 8
User program protection/ Yes Yes Yes Yes Yes Yes

password protection

System functions (SFC)

See instruction
list

See instruction See instruction
list list list

See instruction

See instruction
listA

See instruction
list

System function blocks (SFB)

See instruction

See instruction  See instruction

See instruction

See instruction

See instruction

list list list list list list
Digital inputs
Number of digital inputs 10 24 16 16 24 24
¢ of which, inputs usable for technological 8 12 12 12 16 16
functions
Number of simultanneously controllable
inputs
e horizontal installation
- up to 40 °C, max. 10 24 16 16 24 24
- up to 60 °C, max. 12 12 12
e vertical installation
- up to 40 °C, max. 5 12 8 8 12 12
e Technological functions
- shielded, max. 100 m 100 m 100 m 100 m 50 m 50 m
- unshielded, max. not allowed not allowed not allowed not allowed not allowed not allowed
e Standard DI
- schielded, max. 1000 m 1000 m 1000 m 1000 m 1000 m 1000 m
- unshielded, max. 600 m 600 m 600 m 600 m 600 m 600 m
Input characteristic curve to IEC 1131, Type 1 Yes Yes Yes Yes Yes Yes
Input voltage
¢ Rated value, DC 24V 24V 24V 24V 24V 24V
o for signal "0" -3to +5V -3to+5V -3to+5V -3to+5V -3to+5V -3to+5V
o for signal "1" 15t0 30V 15t0 30V 15t0 30V 15t0 30V 15t0 30V 15t0 30V
Input current
o for signal "1", typ. 9 mA 9 mA 9 mA 9 mA 9 mA 9 mA
Input delay (for rated value of input voltage)
e for standard inputs
- programmable Yes; 0.1/0.3/ Yes;0.1/0.3/ Yes;0.1/0.3/ Yes;0.1/0.3/ Yes;0.1/0.3/ Yes;0.1/0.3/
3/15ms 3/15ms 3/15ms 3/15ms 3/15ms 3/15ms
- Rated value 3ms 3ms 3ms 3 ms 3 ms 3 ms
e for counter/technological functions
- at"0"to"1", max. 48 ps 16 ps 16 ps 16 ps 8 us 8 us
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. Technical specifications (continued)

6ES7 312- 6ES7 313- 6ES7 313- 6ES7 313- 6ES7 314- 6ES7 314-
5BE03-0AB0 5BF03-0AB0 6BF03-0ABO 6CF03-0AB0 6BGO03-0ABO0 6CG03-0AB0
Cable length
e cable length, shielded, max. 1 000 m; 1 000 m; 1 000 m; 1 000 m; 1000 m; 1000 m;
100 m for 100 m for 100 m for 100 m for 50 m for 50 m for
technological  technological  technological technological technological technological
functions functions functions functions functions functions
¢ Cable length unshielded, max. 600 m; For 600 m; For 600 m; For 600 m; For 600 m; For 600 m; For

technological
functions: No

technological
functions: No

technological
functions: No

technological
functions: No

technological
functions: No

technological
functions: No

Digital outputs

Number of digital outputs 6 16 16 16 16 16
¢ of which, high-speed outputs 2 4 4 4 4 4
Short-circuit protection of the output Yes; clocked  Yes; clocked  Yes;clocked  Yes;clocked  Yes;clocked  Yes; clocked

¢ Response threshold, typ.

electronically
1A

electronically
1A

electronically
1A

electronically
1A

electronically
1A

electronically
1A

Limitation of inductive shutdown voltage to L+ (-48 V) L+ (-48V) L+ (-48V) L+ (-48V) L+ (-48V) L+ (-48V)
Lamp load, max. 5W 5W 5W 5W 5W 5W
Controlling a digital input Yes Yes Yes Yes Yes Yes
Output voltage
o for signal "1", min. L+ (-0.8V) L+ (-0.8V) L+ (-0.8V) L+ (-0.8V) L+ (-0.8V) L+ (-0.8V)
Output current
o for signal "1" rated value 500 mA 500 mA 500 mA 500 mA 500 mA 500 mA
o for signal "1" permissible range, min. 5mA 5mA 5mA 5mA 5mA 5mA
e for signal "1" permissible range, max. 0.6 A 0.6 A 06 A 0.6 A 0.6 A 0.6 A
e for signal "1" minimum load current 5mA 5mA 5mA 5mA 5mA 5mA
e for signal "0" residual current, max. 0.5 mA 0.5 mA 0.5 mA 0.5 mA 0.5 mA 0.5 mA
Parallel switching of 2 outputs
e for increased power No No No No No No
e for redundant control of a load Yes Yes Yes Yes Yes Yes
Switching frequency
e with resistive load, max. 100 Hz 100 Hz 100 Hz 100 Hz 100 Hz 100 Hz
e with inductive load, max. 0,5Hz 0,5 Hz 0,5 Hz 0,5Hz 0,5 Hz 0,5 Hz
e on lamp load, max. 100 Hz 100 Hz 100 Hz 100 Hz 100 Hz 100 Hz
e of the pulse outputs, with resistive load, 2.5 kHz 2.5 kHz 2.5 kHz 2.5 kHz 2.5 kHz 2.5 kHz
max.
Aggregate current of the outputs (per group)
e horizontal installation
- up to 40 °C, max. 2A 3A 3A 3A 3A 3A
- up to 60 °C, max. 15A 2A 2A 2A 2A 2A
e vertical installation
- up to 40 °C, max. 15A 2A 2A 2A 2A 2A
Load impedance range
e lower limit 48 Q 48 Q 48 Q 48 Q 48 Q 48 Q
e upper limit 4 kQ 4 kQ 4 kQ 4 kQ 4 kQ 4 kQ
e cable length, shielded, max. 1000 m 1000 m 1000 m 1000 m 1000 m 1000 m
e Cable length unshielded, max. 600 m 600 m 600 m 600 m 600 m 600 m
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SIMATIC S7-300
Central processing units

Compact CPUs

. Technical specifications (continued)

6ES7 312- 6ES7 313- 6ES7 313- 6ES7 313- 6ES7 314- 6ES7 314-
5BE03-0AB0 5BF03-0ABO 6BF03-0ABO 6CF03-0AB0 6BGO03-0AB0 6CG03-0AB0

Analog inputs

Number of analog inputs for voltage/current 4 4 4
measurement
Number of analog inputs for resis- 1 1 1
tance/temperature measurement
cable length, shielded, max. 100 m 100 m 100 m
Permissible input frequency for current input 25V, 25V, 25V,
(destruction limit), max. permanent permanent permanent
permissible input current for voltage input 0.5 mA; 0.5 mA; 0.5 mA;
(destruction limit), max. permanent permanent permanent
technical unit for temperature measurement, Yes; Degrees Yes; Degrees  Yes; Degrees
adjustable Celsius / Celsius / Celsius /
degrees degrees degrees
Fahrenheit / Fahrenheit / Fahrenheit /
Kelvin Kelvin Kelvin

Input ranges (rated values), voltages

e0to+10V Yes Yes Yes
e-10Vto+10V Yes Yes Yes
Input ranges (rated values), currents
¢ 0to20 mA Yes Yes Yes
e -20 to +20 mA Yes Yes Yes
e 41020 mA Yes Yes Yes
Input ranges (rated values), resistance
thermometers
* Pt 100 Yes Yes Yes
Input ranges (rated values), resistors
e No-Load voltage, typ. 25V 25V 25V
e Measured current, typ. 1.8t0 3.3 mA 1.8t03.3mA 1.8t03.3mA
¢ 0 to 600 Ohm Yes Yes Yes
e permissible input frequency for voltage 30V, 30V, 30V,
input (destruction limit), max. permanent permanent permanent
e permissible input current for current input 50 mA; 50 mA; 50 mA;
(destruction limit), max. permanent permanent permanent

Characteristic curve linearization

e programmable Yes; Yes; Yes;
by software by software by software
- for thermoresistor Pt 100 Pt 100 Pt 100

Temperature compensation
e programmable No No No

Analog outputs

Number of analg outputs 2 2 2
cable length, shielded, max. 200 m 200 m 200 m
Voltage output, Short-circuit protection Yes Yes Yes
Voltage output, short-circuit current, max.. 55 mA 55 mA 55 mA
Current output, no-load voltage, max. 17V 17V 17V
Output ranges, voltage

e0to 10V Yes Yes Yes
e-10to +10V Yes Yes Yes
Output ranges, current

e 0to20 mA Yes Yes Yes

e -20 to +20 mA Yes Yes Yes

® 4t0 20 mA Yes Yes Yes
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6ES7 312- 6ES7 313- 6ES7 313- 6ES7 313- 6ES7 314- 6ES7 314-
5BE03-0AB0 5BF03-0AB0 6BF03-0ABO 6CF03-0AB0 6BGO03-0ABO0 6CG03-0AB0
Connection of actuators
e for voltage output 2-conductor connection Yes; Without Yes; Without Yes; Without
compensation compensation compensation
of the line resis- of the line resis- of the line resis-
tances tances tances
e for voltage output 4-conductor connection No No No
e for current output 2-conductor connection Yes Yes Yes
Load impedance (in rated range of output)
e with voltage outputs, min. 1kQ 1 kQ 1 kQ
e with voltage outputs, capacitive load, max. 0.1 uF 0.1 uF 0.1 uF
® with current outputs, max. 300 Q 300 Q 300 Q
e with current outputs, inductive load, max. 0.1 milliH 0.1 milliH 0.1 milliH
Destruction limits against externally applied
voltages and currents
¢ \/oltages at the outputs towards MANA 16V, 16V, 16V,
permanent permanent permanent
e Current, max. 50 mA; 50 mA; 50 mA;
permanent permanent permanent
Analog value creation
Measurement principle Actual value Actual value Actual value
encryption encryption encryption
(successive (successive (successive
approximation) approximation) approximation)
Integration and conversion time/resolution
per channel
¢ Resolution with overload area (bit including 12 Bit 12 Bit 12 Bit
sign), max.
e Integration time, parameterizable Yes; 2.5/16.6/ Yes; 25/16.6/ Yes;2.5/16.6/
20 ms 20 ms 20 ms
¢ permissible input frequency, max. 400 Hz 400 Hz 400 Hz
e Interference voltage suppression for 400 /60 /50 Hz 400/60 /50 Hz 400/60 /50 Hz
interference frequency f1in Hz
e Conversion time (per channel) 1ms 1ms 1ms
¢ Time constant of the input filter 0.38 ms 0.38 ms 0.38 ms
e Basic execution time of the module 1ms 1ms 1ms
(all channels released)
Settling time
o for resistive load 0.6 ms 0.6 ms 0.6 ms
o for capacitive load 1ms 1ms 1ms
e for inductive load 0.5 ms 0.5ms 0.5 ms
Encoder
Connection of signal encoders
e for voltage measurement Yes Yes Yes
e for current measurement as 2-wire trans- Yes; with Yes; with Yes; with
ducer external supply external supply external supply
e for current measurement as 4-wire trans- Yes Yes Yes
ducer
o for resistance measurement with Yes; without Yes; without Yes; without
2-conductor connection compensation compensation compensation
of the line resis- of the line resis- of the line resis-
tances tances tances
e for resistance measurement with No No No
3-conductor connection
e for resistance measurement with No No No

4-conductor connection
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. Technical specifications (continued)

6ES7 312- 6ES7 313- 6ES7 313- 6ES7 313- 6ES7 314- 6ES7 314-
5BE03-0AB0 5BF03-0ABO 6BF03-0ABO 6CF03-0AB0 6BGO03-0AB0 6CG03-0AB0

Connectable encoders

o 2-wire BEROS Yes Yes Yes Yes Yes Yes

- permissible quiescent current 1.5 mA 1.5 mA 1.5 mA 1.5 mA 1.5 mA 1.5 mA
(2-wire BEROS), max.

Errors/accuracies

Temperature error (relative to input areas) +/- 0,006 %/K +/- 0,006 %/K  +/- 0,006 %/K
Crosstalk between the inputs, min. 60 dB 60 dB 60 dB
Repeat accuracy in settled status at 25 °C +/- 0,06 % +/- 0,06 % +/- 0,06 %
(relative to input area)

Output ripple (based on output range, +/-0,1 % +/-0,1 % +/-0,1 %
bandwidth 0 to 50 kHz)

Linearity error (relative to output area) +/- 0,15 % +/- 0,15 % +/- 0,15 %
Temperature error (relative to output area) +/- 0,01 %/K +/- 0,01 %/K +/- 0,01 %/K
Crosstalk between the outputs, min. 60 dB 60 dB 60 dB
Repeat accuracy in settled status at 25 °C +/- 0,06 % +/- 0,06 % +/- 0,06 %

(relative to output area)

Operational limit in overall temperature range

¢ \/oltage, relative to input area +-1% +-1% +-1%
e Current, relative to input area +/-1% +-1% +-1%
¢ Impedance, relative to input area +/-5% +/-5 % +/-5 %
e \oltage, relative to output area +-1% +-1% +-1%
e Current, relative to output area +-1% +-1% +-1%

Basic error limit (operational limit at 25 °C)

¢ \/oltage, relative to input area +/-0,7 %; +/-0,7 %; +/-0,7 %;
Linearity error Linearity error  Linearity error
+/-0.06% +/-0.06% +/-0.06%

e Current, relative to input area +/-0,7 %; +/-0,7 %; +/-0,7 %;
Linearity error Linearity error  Linearity error
+/-0.06% +/-0.06% +/-0.06%

* Impedance, relative to input area +/-3 %; +/-3 %; +/- 3 %;
Linearity error Linearity error  Linearity error
+/-0.2% +/-0.2% +/-0.2%

¢ Resistance-type thermometer, relative to +/-3 % +/-3 % +/-3 %

input area
¢ \/oltage, relative to output area +/-0,7 % +/-0,7 % +/-0,7 %
e Current, relative to output area +/-0,7 % +/-0,7 % +/-0,7 %

Interference voltage suppression for
f=nx(fl +/- 1 %), fl = interference frequency

e Series mode interference (peak value of 30 dB 30 dB 30 dB
interference < rated value of input range),
min.

e common mode voltage, min. 40 dB 40 dB 40 dB
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6ES7 312-
5BE03-0AB0

6ES7 313-
5BF03-0AB0

6ES7 313-
6BF03-0AB0

6ES7 313-
6CF03-0AB0O

Compact CPUs
6ES7 314- 6ES7 314-
6BGO03-0AB0  6CG03-0ABO

Integrated Functions
Number of counters

2; 2 channels

3; 3 channels

3; 3 channels

3; 3 channels

4; see "Techno-

4; see "Techno-

(see "Techno-  (see "Techno-  (see "Techno-  (see "Techno- logical logical
logical logical logical logical Functions" Functions"
Functions" Functions" Functions" Functions" manual manual
manual) manual) manual) manual)
Counter frequency (counter) max. 10 kHz 30 kHz 30 kHz 30 kHz 60 kHz 60 kHz
Frequency measurement Yes Yes Yes Yes Yes Yes
controlled positioning No No No No Yes Yes
PID controller No Yes Yes Yes Yes Yes
Number of pulse outputs 2; 2 channels 3;3channels 3;3channels 3;3channels 4; Pulse width  4; Pulse width
pulse width pulse width pulse width pulse width modulation up  modulation up
modulation up  modulation up modulation up  modulation up  to 2.5 kHz (see to 2.5 kHz (see
to 2.5 kHz (see tomax.2.5kHz tomax.2.5kHz tomax.2.5kHz "Technological "Technological
Manual (see "Techno-  (see "Techno-  (see "Techno-  Functions" Functions"
"Technological logical logical logical Manual) Manual)
Functions") Functions" Functions" Functions"
manual) manual) manual)
Limit frequency (pulse) 2,5 kHz 2,5 kHz 2,5 kHz 2,5 kHz 2,5 kHz 2,5 kHz
Isolation
Galvanic isolation, digital inputs
e galvanic isolation, digital inputs Yes Yes Yes Yes Yes Yes
¢ between the channels No No No No No No
® between the channels and the backplane  Yes Yes Yes Yes Yes Yes
bus
Isolation, digital outputs
e Galvanic isolation, digital outputs Yes Yes Yes Yes Yes Yes
¢ between the channels No Yes Yes Yes Yes Yes
e between the channels, in groups of 8 8 8 8 8
¢ between the channels and the backplane  Yes Yes Yes Yes Yes Yes
bus
Isolation, analog inputs
e |solation, analog inputs Yes; common Yes; common  Yes; common
for analog 1/O for analog /O for analog 1/O
® between the channels No No No
¢ between the channels and the backplane Yes Yes Yes
bus
Isolation, analog outputs
e Galvanic isolation, analog outputs Yes; common Yes; common  Yes; common
for analog 1/O for analog I/O  for analog 1/O
® between the channels No No No
* between the channels and the backplane Yes Yes Yes
bus
Dimensions
Dimensions
e Width 80 mm 120 mm 120 mm 120 mm 120 mm 120 mm
® Height 125 mm 125 mm 125 mm 125 mm 125 mm 125 mm
e Depth 130 mm 130 mm 130 mm 130 mm 130 mm 130 mm
Weights
¢ Weight, approx. 409 g 660 g 566 g 566 g 676 g 676 g
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. Ordering Data Order No. Order No.
CPU 312C 6ES7 312-5BE03-0AB0 Front connector (1 unit)
Compact CPU, main memory for compact CPUs
32 KB, power supply 24 V DC, ) .
10 DI/6 DO integrated, integrated 40-pin, with screw contacts
functions, MPI; including slot e 1 unit 6ES7 392-1AM00-0AAQ
number labels; MMC is required .
CPU313C FE it e ® 100 units 6ES7 392-1AM00-1ABO
) 40-pin with spring-loaded
Compact CPU, main memory contacts
64 KB, power supply 24 V DC, .
24 DI/16 DO, 4 Al/2 AO e 1 unit 6ES7 392-1BM01-0AAQ0
i\ﬂﬁgﬁﬁg igi%fjig functions, * 100 units 6ES7 392-1BM01-1ABO
: 40-pin, with FastC t
CPU 313C-2 PtP 6ES7 313-6BF03-0ABO pin. with Fast-onnec
Compact CPU, main memory e 1 unit 6ES7 392-1CMO00-0AA0
64 KB, power supply 24 V DC, SIMATIC TOP connect See page 4/218
16 DI/16 DO integrated, For information about which
integrated functions, MPI, components can be used for the
RS 422/485 interface; MMC is respective module, see
required DT/IA Mall or Catalog KT 10.2
CPU 313C-2 DP 6ES7 313-6CF03-0AB0 Slot number plates 6ES7 912-0AA00-0AA0
Compact CPU, main memory §7-300 manual
64 KB, power supply 24 V DC, Design, CPU data, module data,
16 DI/16 DO integrated, instruction list
integrated functions, MPI
PROFIBUS DP master/slave German 6ES7 398-8FA10-8AA0
interface; MMC s required English 6ES7 398-8FA10-8BA0
PU 314C-2 PtP ES7 314-6B -0AB
CPU 314C 6ES7 314-6BGO3-0ABO French 6ES7 398-8FA10-8CA0
Compact CPU, main memory )
96 KB, power Supp|y 24V DC, Spanlsh 6ES7 398-8FA10-8DA0
21DI/1 ?D(j()f/4AI{2AO i’\r}ltglgrated, Italian 6ES7 398-8FA10-8EAQ
integrated functions, ;
RS 222/485 interface: MMC is SIMATIC Manual Collection B3 6ES7 998-8XC01-8YEO
required Electronic manuals on DVD,
CPU 314C-2 DP 6ES7 314-6CG03-0AB0 multilingual: S7-200, S7-300, C7,
) S7-400, SIMATIC DP (Distributed
ggr&wgagto VCVEtJéLmIr; Z‘fr{)‘&’; 1/0), SIMATIC PC, SIMATIC PG
, . ) (Programming Devices), STEP 7,
L e o e
, ; oftware, ,
PROFIBUS DP master/slave SIMATIC HMI (Human Machine
interface; MMC is required Interface), SIMATIC NET (Indus-
Mi M trial Communication), SIMATIC
icro Memory Card Machine Vision, SIMATIC Sensors
4 KB ES7 LF20-0AA!
6 6ES7 953-8LF20-0AA0 SIMATIC Manual Collection B3 6ES7 998-8XC01-8YE2
128 KB 6ES7 953-8LG11-0AA0 update service for 1 year
512 KB 6ES7 953-8LJ20-0AA0 Current "Manual Collection" DVD
2 MB 6ES7 953-8LL20-0AA0 ﬁgg Ihe three subsequent
4MB BRSO SN Power supply connector 6ES7 391-1AA00-0AAQ
8 MB 6ES7 953-8LP20-0AA0 10 units, spare part
MPI cable B Labeling strips 6ES7 392-2XX00-0AA0
For connecting SIMATIC S7 and .
the PG through MPI; 5 m in length 10 units, spare part
Point-to-point link cable Label cover 6ES7 392-2XY00-0AAQ
for connection to CPU 31xC-2 PtP 10 units, spare part
5m 6ES7 902-3AB00-0AA0 S7 SmartLabel B8 2XV9 450-1SL01-0YX0
Software for automatic labeling of
10m 6ES7 902-3AC00-0AAD modules direct from the STEP 7
50 m 6ES7 902-3AG00-0AA0 project
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. Ordering Data

Order No. Order No.
Labeling sheets for machine PROFIBUS DP bus connector
inscription RS 485
For 16-channel signal modules, e \With 90° cable outlet, max.
DIN A4, for printing with laser transmission rate 12 Mbit/s
printer; - Without programming device 6ES7 972-0BA12-0XA0
10 units interface
petrol 6ES7 392-2AX00-0AA0 - With programming device 6ES7 972-0BB12-0XA0
light-beige 6ES7 392-2BX00-0AA0 interface
o With 90° cable outlet for
yellow 6ES7 392-2CX00-0AA0 FastConnect connection
red 6ES7 392-2DX00-0AA0 system, max. transmission rate
. 12 Mbit/s
For 32-channel signal modules, ! ) )
DIN A4, for printing with laser - Without programming device 6ES7 972-0BA51-0XA0
printer; interface
10 units - With programming device 6ES7 972-0BB51-0XA0
interface
petrol 6ES7 392-2AX10-0AA0
. . ¢ With axial cable outlet for 6GK1 500-0EA02
light-beige 6ES7 392-2BX10-0AA0 SIMATIC OP, for connecting to
vellow 6ES7 392-2CX10-0AA0 PPI, MPI, PROFIBUS
red 6ES7 392-2DX10-0AA0 PROFIBUS Fast Connect bus 6XV1 830-0EH10

cable

Standard type with special design
for quick mounting, 2-core,
shielded, sold by the meter, max.
delivery unit 1000 m, minimum
ordering quantity 20 m

RS 485 repeater for PROFIBUS

Data transfer rate up to 12 Mbit/s;
24V DC; IP20 housing

6ES7 972-0AA01-0XA0

PROFIBUS bus components

For establishing MPI/PROFIBUS
communication

see Catalogs IK PI, CA 01
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M overview cPU 312 M overview CPU 315-2 DP

e The starter CPU for Totally Integrated Automation (TIA). * The CPU with medium to large program memory and quantity

e For small-scale applications with moderate requirements on framework for the use, if required, of SIMATIC Engineering
the processing speed. T90|S . o . _

Micro memory card required to operate the CPU. ¢ ::gﬁrﬁéﬁgessmg performance in binary and floating-point

e PROFIBUS DP master/slave interface
e For extensive |/O configurations
e For setting up distributed I/O structures

Micro memory card required for operation of CPU.

I overview CPU 314 ¥ overview CPU 315-2 PN/DP

e For installations with medium requirements on program scope  ® The CPU with mid-range program memory and quantity

e High processing performance in binary and floating-point frameworks
arithmetic e High processing power in binary and floating-point arithmetic
Micro memory card is required to operate the CPU. e Used as central controller in production lines with central and

distributed 1/O
e Integral PROFINET interface
e Component Based Automation (CBA) on PROFINET

e PROFINET proxy for intelligent devices on PROFIBUS DP in
Component Based Automation (CBA)

e PROFINET IO Controller for operating distributed 1/O on
PROFINET

e Combined MPI/PROFIBUS DP master/slave interface
e |sochronous mode on PROFIBUS

Micro Memory Card required for operation of CPU.
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