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Safety Information

For qualified staff only
This manual is only intended for use by properly trained and qualified electrical technicians who
are fully acquainted with automation technology safety standards. All work with the hardware
described, including system design, installation, setup, maintenance, service and testing, may
only be performed by trained electrical technicians with approved qualifications who are fully
acquainted with the applicable automation technology safety standards and regulations.

Proper use of equipment

The moduls of the MELSEC ST Series are only intended for the specific applications explicitly
described in this manual. Please take care to observe all the installation and operating parame-
ters specified in the manual. All products are designed, manufactured, tested and
documentated in agreement with the safety regulations. Any modification of the hardware or
software or disregarding of the safety warnings given in this manual or printed on the product
can cause injury to persons or damage to equipment or other property. Only accessories and
peripherals specifically approved by MITSUBISHI ELECTRIC may be used. Any other use or
application of the products is deemed to be improper.

Relevant safety regulations

All safety and accident prevention regulations relevant to your specific application must be
observed in the system design, installation, setup, maintenance, servicing and testing of these
products. The regulations listed below are particularly important. This list does not claim to be
complete; however, you are responsible for knowing and applying the regulations applicable to
you.

� VDE Standards

– VDE 0100
(Regulations for electrical installations with rated voltages up to 1,000V)

– VDE 0105
(Operation of electrical installations)

– VDE 0113
(Electrical systems with electronic equipment)

– VDE 0160
(Configuration of electrical systems and electrical equipment)

– VDE 0550/0551
(Regulations for transformers)

– VDE 0700
(Safety of electrical appliances for household use and similar applications)

– VDE 0860
(Safety regulations for mains-powered electronic appliances and their accessories for
household use and similar applications)

� Fire prevention regulations

� Accident prevention regulations

– VBG No. 4 (Electrical systems and equipment)

Safety Information
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Safety warnings in this manual

In this manual special warnings that are important for the proper and safe use of the products are
clearly identified as follows:

P
DANGER:
Personnel health and injury warnings. Failure to observe the precautions described
here can result in serious health and injury hazards.

E
CAUTION:
Equipment and property damage warnings. Failure to observe the precautions
described here can result in serious damage to the equipment or other property.

General safety information and precautions

The following safety precautions are intended as a general guideline for using the PLC together
with other equipment. These precautions must always be observed in the design, installation
and operation of all control systems.

P
DANGER:

Safety Information
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� Observe all safety and accident prevention regulations applicable to your spe-
cific application. Installation, wiring and opening of the assemblies, compo-
nents and devices may only be performed with all power supplies discon-
nected.

� Assemblies, components and devices must always be installed in a shock-
proof housing fitted with a proper cover and protective equipment.

� Devices with a permanent connection to the mains power supply must be inte-
grated in the building installations with an all-pole disconnection switch and a
suitable fuse.

� Check power cables and lines connected to the equipment regularly for breaks
and insulation damage. If cable damage is found, immediately disconnect the
equipment and the cables from the power supply and replace the defective ca-
bling.

� Before using the equipment for the first time check that the power supply rating
matches that of the local mains power.

� Residual current protective devices pursuant to DIN VDE Standard 0641 Parts
1-3 are not adequate on their own as protection against indirect contact for in-
stallations with positioning drive systems. Additional and/or other protection
facilities are essential for such installations.

� EMERGENCY OFF facilities pursuant to EN 60204/IEC 204 VDE 0113 must re-
main fully operative at all times and in all control system operating modes. The
EMERGENCY OFF facility reset function must be designed so that it cannot
cause an uncontrolled or undefined restart.

� You must also implement hardware and software safety precautions to prevent
the possibility of undefined control system states caused by signal line cable
or core breaks.

� All relevant electrical and physical specifications must be strictly observed
and maintained for all the modules in the installation.



1 Introduction
The most important characteristics of the MELSEC ST series are summarized in this installation
description. This description is designed to help the experienced user quickly start-up the mod-
ules. Additional information and a detailed mounting and wiring description is in the MELSEC ST
series operating manual. This documentation is provided solely as a quick reference.

1.1 General Description

The MELSEC ST series is a modular input and output system which is connected as slave sta-
tion to a PROFIBUS/DP network. An ST series station consists of

� a head station to which the PROFIBUS is connected.

� Power supply modules.

� Digital and analog I/O modules.

The I/O modules can be combined as desired according to the requirements.

1.2 Special Features

Reduced wiring effort

– External voltages
for supplying sensors and actuators are connected to the power distribution modules of
the ST series only.The other system modules are supplied with power via internal connec-
tions. Wiring requirements are significantly reduced because the supply voltage does not
need to be connected to each individual module.

– PROFIBUS connection
Only the head station is connected to the PROFIBUS/DP network.

– Connection of the I/O modules
Peripherals are connected either via spring clamp terminals, (into which the wires are just
inserted), or via conventional screw clamp terminals.

Flexible System Set-up

The number of inputs and outputs can be adapted easily to the application. Digital modules with
2, 4, and 16 inputs, and with 2 and 16 outputs are available. Up to 63 I/O modules (max. 26 ana-
log I/O modules) can be connected to one head module.

Simple Service

The electronics modules are plugged into a base module to which the peripheral signals are
connected. The base module is mounted on a DIN rail. Electronic modules can be replaced in
operation. No tool is required to do this. The GX Configurator DP is available to configure the
system.

Introduction
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1.3 System Configuration

1.3.1 Overview

A slave station set-up with the MELSEC ST series is connected to a PROFIBUS/DP network.
Use is not limited to networks with a MELSEC PLC as master station, but is also possible in net-
works with devices from “third-party” manufacturers.

Populating the stations with ST modules is based on the requirements of the application. Analog
modules for capture or output of voltages or currents are available, in addition to digital input and
output modules.

“ST” means “Slice Type terminal”, and refers to the narrow width of the modules (only 12.6 mm!).
In addition to the narrow modules, cost-saving modules with 16 digital inputs or outputs are also
available.

An ST series slave station always consists of a head station, which establishes the connection
to the PROFIEBUS/DP network. At least one power distribution module, and the digital and/or
analog I/O modules are connected to the head station.

The I/O modules consist of an electronics module and a base module, which establishes the
connection to the head station via screw clamp terminals, or spring clamp terminals. The elec-
tronics modules are simply plugged onto the base module, which in turn is mounted on a DIN
rail. It is not necessary to disconnect the wiring when swapping out a module because the sig-
nals are connected to the base module.

Introduction
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1.3.2 Components of the MELSEC ST Series

NOTE A base module is required for mounting each ST series electronics module, except for the
head station.

* Base modules with screw clamp terminals and base modules with spring clamp terminals
cannot be used together in one system. Use either one of them.

1.3.3 Notes on System Setup

Operation of the ST1PSD power distribution module is possible in two different modes: In “H”
mode, 24 V DC is made available to supply the head station and the I/O modules, as well as 5 V
DC for the backplane bus. In “R” mode only the internal backplane bus is supplied with 5 V DC.
The mode (H or R) is selected by using different base modules that are identified by the letters
“H” or “R” in the type designation.

At least one ST1PSD is required in “H” mode in order to operate an ST series station. This is
installed on the right side of the head station. Additional power supplies ( with the “R” base mod-
ule) are only required if power consumption of the installed ST modules exceeds the capacity a
single  power distribution module.

Introduction
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Product Elektronic
module Description

Applicable base modules*

Spring clamp
terminals

Screw clamp
terminals

Head station ST1H-PB For connection to the
PROFIBUS Not necessary Not necessary

Power
distribution
modules

Bus refreshing module ST1PSD

For powering the head
station
(Supply of 5 V DC and
distribution of 24 V DC)

ST1B-S4P2-H-SET ST1B-E4P2-H-SET

For increasing the capac-
ity of the  5 V DC supply ST1B-S4P2-R-SET ST1B-E4P2-R-SET

Power feeding module ST1PDD Distribution of 24 V DC to
the I/O modules ST1B-S4P2-D ST1B-E4P2-D

Digital
I/O modules

Input modules
(Negative common type)

ST1X2-DE1 2 inputs, 24 V DC ST1B-S4X2 ST1B-E4X2

ST1X4-DE1 4 inputs, 24 V DC ST1B-S6X4 ST1B-E6X4

ST1X16-DE1 16 inputs, 24 V DC ST1B-S4X16 ST1B-E4X16

Output modules

ST1Y2-TE2 2 transistor outputs, 24 V
DC, 0,5 A, source type ST1B-S3Y2 ST1B-E3Y2

ST1Y16-TE2
16 transistor outputs,
24 V DC, 0,5 A, source
type

ST1B-S3Y16 ST1B-E3Y16

ST1Y2-TPE3

2 transistor outputs,
24 V DC, 1 A,  source
type, short circuit
protected

ST1B-S3Y2 ST1B-E3Y2

ST1Y16-TPE3

16 transistor outputs,
24 V DC, 1 A,  source
type, short circuit pro-
tected

ST1B-S3Y16 ST1B-E3Y16

ST1Y2-R2 2 contact outputs
240 V AC / 24 V DC, 2 A ST1B-S4IR2 ST1B-E4IR2

Intelligent func-
tion modules

Analog input modules
ST1AD2-V 2 voltage inputs

ST1B-S4IR2 ST1B-E4IR2
ST1AD2-I 2 current inputs

Analog output modules
ST1DA2-V 2 voltage outputs

ST1DA1-I 1 current output



The ST1PDD power feeding module supplies the connected actuators and sensors with a 24 V
direct current.

Use voltages from different sources to connect to the module’s “SYS” and “AUX” terminals. If
multiple ST1PSD are used, then all “SYS” voltage inputs must be supplied by the same power
source.
The power distribution modules and power feeding modules are not overload-protected. It is
strictly required to provide fuses between power supply and module.

Analog modules must be separately supplied with power. Use an ST1PDD to separate the
power supply of digital and analog modules. The ST1PDD is mounted on the DIN rail to the left of
the modules that it will supply.

The DIN rail on which the modules are mounted must be conductive.

Introduction
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2 Specifications

2.1 General Specifications

E
CAUTION:
Please operate the modules of the MELSEC ST Series in the listed conditions only.
If the modules are used under other conditions, electric shock, fire, malfunction, dam-
ages or deterioration may be caused.

� This indicates the section of the power supply to which the equipment is assumed to be
connected between the public electrical power distribution network and the machinery
within premises. Category II applies to equipment for which electrical power is supplied
from fixed facilities. The surge voltage withstand level for up to the rated voltage of 300 V is
2500 V.

� This index indicates the degree to which conductive material is generated in the environ-
ment where the equipment is used. Pollution level 2 is when only non-conductive pollution
occurs but temporary conductivity may be produced due to condensation.

MELSEC ST Series 11

Specifications

Item Specifications

Operating ambient
temperature 0 to +55 °C

Storage ambient
temperature −25 to +75 °C

Ambient humidity for opera-
tion and storage 5 to 95 %, relative humidity, non-condensing

Vibration resistance

Conforms to
JISB3501
and
IEC61131-2

Intermittent Vibration

Frequency Acceleration Amplitude
(half)

Sweep count for
X, Y, Z

10 to 57 Hz — 0.075 mm

10 times
(80 minutes in
each direction)

57 to 150 Hz 9.8 m/s2 (1 g) —

Continuous Vibration

10 to 57 Hz — 0.035 mm

57 to 150 Hz 9.8 m/s2 (1 g) —

Shock resistance Conforms to JIS B3501 and IEC61131-2: 15 g, 3 times in each direction X, Y und Z

Operating environment No dust, soot, corrosive or conductive dust, corrosive or flammable gas

Operating altitude

max. 2000 m above MSL (Main Sea Level)
(Do not use or store the PLC under pressure higher than the atmospheric pressure

at MSL (0 m). Doing so can cause malfunction. When using the PLC under pressure,
please contact your local representative.)

Installation location Inside control panel

Overvoltage category � II max.

Pollution level � 2 max.



2.2 Specifications of the Modules

2.2.1 Head Station

�
Calculation of the transmission distance [m per network], when repeaters are used:

transmission distance [m per network] = (Number of repeaters +1) x transmission distance [m per segment]

Specifications
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Item ST1H-PB

PROFIBUS/DP station type Slave station

Applicable FDL address 0 to 99 (Factory-set to FDL adress 0)

Maximum I/O points Depends on the choosen mode: 32, 64, 128 or 256

I/O data size Varies depending on the maximum I/O points (Refer to the following table)

Number of
connectable
slice modules

32-point mode maximum 14 modules

64-point mode maximum 30 modules

128-point mode maximum 62 modules

256-point mode maximum 63 modules

Transmission
specification

Electrical standards
and characteristics EIA-RS485 compliant

Applicable cable Shielded twisted pair cable

Network configura-
tion Bus type (tree type when repeaters are used)

Data link method Polling

Transmission encod-
ing method NRZ

Transmission speed
and maximum trans-
mission distance �

Transmission speed Transmission distance
[m per segment]

Max. transmission dis-
tance when 3 repeaters
are used [m]

9.6 kbps

1200 4800
19.2 kbps

45.45 kbps

93.75 kbps

187.5 kbps 1000 4000

500 kbps 400 1600

1.5 Mbps 200 800

3 Mbps

100 4006 Mbps

12 Mbps

Repeater per
network Maximum 3 �

Number of stations Maximum 32 (including repeater)

Number of
connectable nodes 32 nodes per segment

Programming interface RS232 Mini-DIN socket for diagnostics and configuraton

Diagnostics LEDs RUN, ERR, REL, DIA, BF, SYN., FRE., M0, M1

Number of occupied slices (Width) 2 slots (25.2 mm)

Number of
occupied I/O
points

Inputs 4

Outputs 4

Internal power consumption (5 V DC) 530 mA

Weight 0.1 kg



The volume of data that is exchanged between slave and master station depends on the mode
that has been set:

2.2.2 Power Distribution Modules

Specifications
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Item ST1PSD ST1PDD

SYS.

Rated input voltage 24 V DC

—

Rated allowable voltage 24 V DC ±20 %,
ripple ratio within 5 %

Max. rated input current at 24 V DC 0.7 A

Output 5 V DC, maximum 2.0 A

Efficiency ≥ 80 %

AUX.

Rated input voltage 24 V DC

Rated allowable voltage 24 V DC +20/ -15 %, ripple ratio within 5 %

Max. rated input current at 24 V DC 0.7 A —

Output 24 V DC, max. 8.0 A

Dielectric withstand voltage
500 V AC for 1 minute,

600 V AC for 1 s across SYS. inputs and AUX. inputs

Insulation resistance ≥ 10 MΩ across SYS. inputs and AUX. inputs
(Checked with 500 V DC insulation resistance tester)

Noise durability

Checked with noise simulator (Peak-to-peak noise voltage: 500 V,
noise width/noise frequency: 1 µs/25 to 60 Hz)

First transient noise compliant to IEC61000-4-4: 2 kV

Indication of operating status

LED "SYS": Indicates that
5 V DC are output —

LED "AUX": Indicates that 24 V DC are output

Number of occupied slices (Width) 2 slots (25.2 mm) 1 slot (12.6 mm)

Number of occupied I/O points 2 inputs and 2 outputs

Internal power consumption (5 V DC) — 0.06 A

Weight 0.06 kg 0.03 kg

Item
32-point mode 64-point mode 128-point mode 256-point mode

Input Output Input Output Input Output Input Output

Bit I/O points 32 bits 32 bits 64 bits 64 bits 128 bits 128 bits 256 bits 256 bits

Word I/O points
(variable)

max.
52 words

max.
52 words

max.
52 words

max.
52 words

max.
52 words

max.
52 words

max.
32 words

max.
32 words

Request/Informa-
tion area 14 bytes 14 bytes 20 bytes 20 bytes 32 bytes 32 bytes 56 bytes 56 bytes

Total max.
122 bytes

max.
122 bytes

max.
132 bytes

max.
132 bytes

max.
152 bytes

max.
152 bytes

max.
152 bytes

max.
152 bytes



2.2.3 Digital Input Modules

Specifications
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Item ST1X2-DE1 ST1X4-DE1 ST1X16-DE1

Number of inputs 2 4 16

Isolation method Photocoupler

Rated input voltage 24 V DC

Rated allowable voltage 20.4 tos 28.8 V, ripple ratio within 5 %

Rated input current 4 mA

Voltage for ON ≥ 19 V

Current for ON ≥ 3 mA

Voltage for OFF ≤ 11 V

Current for OFF ≤ 1.7 mA

Input resistance 5.6 kΩ

Response time

OFF �
ON

0.5 ms/1.5 ms or less at 24 V DC
Factory setting: 1.5 ms

The response time of the input module can be set by using the configuration
software of the master station. When the master station is a Mitsubishi Elec-

tric PLC, use GX Configurator-DP.

ON �
OFF

Maximum current at 24 V DC
2 A

(During online module change, the maximum inrush current is 2A per input
for approx. 5 ms.)

Inputs per group 2 4 16

Dielectric withstand voltage 500 V AC for 1 minute across DC external terminals and FG

Insulation resistance
≥ 10 MΩ (across DC external terminals and FG, checked with insulation

resistance tester)

Noise durability

Tested with noise simulator (Peak-to-peak noise voltage: 500 V,
noise width/noise frequency: 1 µs/25 to 60 Hz)

First transient noise compliant to IEC61000-4-4: 2 kV

Protection of degree IP20

Indication of operating status With LEDs RUN, ERR and 1 LED for each input

Number of occupied slices (Width) 1 slot (12.6 mm) 1 slots (12.6 mm) 8 slots (100.8 mm)

Number of occupied
I/O points

Inputs 2 4 16

Outputs 2 4 16

Internal power consumption
(5 V DC) 85 mA 95 mA 120 mA

Weight 0.03 kg 0.03 kg 0.11 kg



2.2.4 Transistor Output Modules (Source Type)

� The fuse is provided to prevent the external wiring from burning when the output of the out-
put module is shorted. Therefore, the output module may not be protected. The fuse may
not operate if the output module is damaged due to other failure than short circuit.

� A blown fuse is not detected when the external supply power is off.

Specifications
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Item ST1Y2-TE2 ST1Y16-TE2 ST1Y2-TPE3 ST1Y16-TPE3

Number of outputs 2 16 2 16

Isolation method Photocoupler

Rated load voltage 24 V DC

Rated allowable voltage 20.4 to 28.8 V, ripple ratio within 5 %

Maximum load current 0.5 A/output
1.0 A/group

0.5 A/output,
4.0 A/group

1.0 A/output,
2.0 A/group

1.0 A/output,
4.0 A/group

Maximum inrush curren 4 A, ≤ 10 ms 2 A, ≤ 10 ms

Leakage current at OFF ≤ 0.1 mA ≤ 0.3 mA

Maximum voltage drop at ON typ. 0.2 V DC; max. 0.5 V DC
(at a load current of 0.5 A)

typ. 0.15 V DC; max. 0.25 V DC
(at a load current of 1.0 A)

Response time

OFF �
ON ≤ 1 ms ≤ 0.5 ms

OFF �
ON ≤ 1 ms (with rated and resitive load) ≤ 1 ms (with rated and resitive load)

Surge suppressor Zener diode

Protection One 4.0 A fuse
(unchangeable)�

One 6.7 A fuse
(unchangeable)�

Thermal protection and short circuit
protection

After cooling down resp. elimination
of the short circuit the operation will

continue automatically.

Indication of activated protective
function

When a fuse blows, the ERR. LED is
switched on and a signal is output to

the head station.�

When a protective function is acti-
vated, the ERR. LED is switched on

and a signal is output to the
head station.

Outputs per group 2 16 2 16

Dielectric withstand voltage 500 V AC for 1 minute across DC external terminals and FG

Insulation resistance
≥ 10 MΩ (across DC external terminals and FG, checked with insulation

resistance tester)

Noise durability

Tested with noise simulator (Peak-to-peak noise voltage: 500 V,
noise width/noise frequency: 1 µs/25 to 60 Hz)

First transient noise compliant to IEC61000-4-4: 2 kV

Protection of degree IP20

Indication of operating status With LEDs RUN, ERR and 1 LED for each output

Number of occupied slices (Width) 1 slot (12.6 mm) 8 slots
(100.8 mm) 1 slots (12.6 mm) 8 slots

(100.8 mm)

Number of occupied
I/O points

Inputs 2 16 2 16

Outputs 2 16 2 16

Internal power consumption
(5 V DC), all outputs ON 90 mA 150 mA 95 mA 160 mA

Weight 0.03 kg 0.11 kg 0.03 kg 0.11 kg



2.2.5 Contact Output Module

Specifications
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Item ST1Y2-R2

Number of outputs 2

Isolation method Photocoupler

Rated load voltage 24 V DC/
240 V AC

Rated switching current
At 24 V DC: 2 A (resitive load) per output
At 240 V AC: 2 A (cosϕ = 1) per output

4 A max. per group

Minimum switching load 5 V DC (1 mA)

Maximum switching voltage 125 V DC/264 V AC

Response time

OFF �
ON ≤ 10 ms

ON �
OFF ≤ 12 ms

Outputs per group 2

Life of the contacts

Mechanical ≥ 20 million times

Elektrical

≥ 100000 times at the rated switching voltage/current load

≥ 100000 times at 200 V AC, 1,5 A; 240 V AC, 1 A (cosϕ = 0.7)

≥ 100000 times at 200 V AC, 1 A; 240 V AC, 0.5 A (cosϕ = 0.35)

≥ 100000 times at 24 V DC, 1 A; 100 V DC, 0.1 A (L/R = 7 ms)

Maximum switching frequency 3600 times/hour

Surge suppressor Not provided

Fuse Not provided

Dielectric withstand voltage 2830 V AC rms for 3 cycles (operation altitude 2000 m)

Insulation resistance
≥ 10 MΩ (across external terminals and FG,

checked with insulation resistance tester)

Noise durability

Tested with noise simulator (Peak-to-peak noise voltage: 500 V,
noise width/noise frequency: 1 µs/25 to 60 Hz)

First transient noise compliant to IEC61000-4-4: 2 kV

Protection of degree IP20

Indication of operating status With LEDs RUN, ERR and 1 LED for each output

Number of occupied slices (Width) 1 slot (12.6 mm)

Number of occupied
I/O points

Inputs 2

Outputs 2

Max. current consumption (24 V DC) 35 mA (when both relays are switched on)

Internal power consumption
(5 V DC), all outputs ON 90 mA

Weight 0.04 kg



2.2.6 Analog Input Modules

Specifications
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Item ST1AD2-V ST1AD2-I

Number of input channels 2 (1 when differential input signals are used)

Input characteristics Single-End or differential connection

Analog input

-10 to +10 V
0 to 10 V
0 to 5 V
1 to 5 V

0 to 20 mA
4 to 20 mA

Input resistance
at Single-End 1.0 M� 125 �

at differential 2.0 M� 250 �

Resolution 12 bit + sign

Conversion time max. 0.1 ms per channel

Maximum input ±15 V ±30 mA

Total error ±0.2 % (ambient temperature: 20 °C to 30 °C),
±0.4 % (ambient temperature: 0 °C to 20 °C and 30 °C to 55 °C)

Digital output 16 bit

Isolation method The input channels are isolated against the backplane bus by
photocouplers. There is no isolation between the channels.

Dielectric withstand voltage 500 V AC for 1 minute across the external DC terminals and FG

Insulation resistance
≥ 10 MΩ ( (across external DC terminals and FG,

checked with insulation resistance tester)

Noise durability

Tested with noise simulator (Peak-to-peak noise voltage: 500 V,
noise width/noise frequency: 1 µs/25 to 60 Hz)

First transient noise compliant to IEC61000-4-4: 2 kV

Indication of operating status With LEDs RUN and ERR

Number of occupied slices (Width) 1 slot (12.6 mm)

Number of occupied
I/O points

Inputs 2

Outputs 2

Internal power consumption
(5 V DC) 110 mA 110 mA

Weight 0.03 kg



2.2.7 Analog Output Modules

Specifications
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Item ST1DA2-V ST1DA1-I

Number of input channels 2 1

Analog output

-10 to +10 V
0 to 10 V
0 to 5 V
1 to 5 V

0 to 20 mA
4 to 20 mA

Resolution 12 bit + sign

Conversion time max. 0.1 ms per channel

Maximum output ±12 V ±21 mA

Total error ±0.2 % (ambient temperature: 20 °C to 30 °C),
±0.4 % (ambient temperature: 0 °C to 20 °C and 30 °C to 55 °C)

Resistance of the connected load
> 1 k� (-10 to +10 V and 0 to 10 V)

> 500 � (0 to +5 V and 1 to 5 V)
< 500 �

Isolation method The output channels are isolated against the backplane bus by
photocouplers. There is no isolation between the channels.

Dielectric withstand voltage 500 V AC for 1 minute across the external DC terminals and FG

Insulation resistance
≥ 10 MΩ ( (across external DC terminals and FG,

checked with insulation resistance tester)

Noise durability

Tested with noise simulator (Peak-to-peak noise voltage: 500 V,
noise width/noise frequency: 1 µs/25 to 60 Hz)

First transient noise compliant to IEC61000-4-4: 2 kV

Indication of operating status With LEDs RUN and ERR

Number of occupied slices (Width) 1 slot (12.6 mm)

Number of occupied
I/O points

Inputs 2

Outputs 2

Internal power consumption
(5 V DC) 95 mA 95 mA

Weight 0.03 kg



3 Description of the Modules

3.1 Head Station

3.1.1 Overview

Description of the Modules

MELSEC ST Series 19

MITSUBISHI

STATION

ST1H-PB
ON

RS-232C

RELEASE

RESET

PROFIBUS I/F

+-

RUN M 1

ERR. M 0

REL.

DIA SYN.
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Number Meaning Description

� LEDs The LEDs show the operating status of the head station. (refer to the
next page)



Switches for setting the station
number

These switches are used to set the station number and to activate the
self-diagnostics.
Range for the station number: 0 to 99 (factory setting: 0)
Selection of self-diagnostics: 150
Refer to chapter 3.1.3 for a detailed description.

� RS232 interface
For diagnostics and configuration a personal computer with the
software GX Configurator DP installed (version 6.0 or later) is con-
nected with this Mini-DIN socket.

�
Buttons
("-", "+" and "RELEASE") Used to make online module change and to reset the head station..

� PROFIBUS/DP interface Connects the PROFIBUS/DP cable to the head module.

� Display plate Write the station number of the head station on this plate

� Base module connector Connects the next module (always a power distribution module) to the
right of the head station.

� Lock lever To remove the head station from the DIN rail, a screwdriver is inserted
in this lever from the front of the module and then pulled downward.

� DIN rail mounting groove Mounts the head station to the DIN rail.

� FG contact Grounding metal spring on the back of the head station.
FG of all mounted modules ist connected via the conductive DIN rail.



3.1.2 LEDs of the Head Station

Description of the Modules
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RUN M 1

ERR. M 0

REL.

DIA SYN.

BF FRE.

LED LED
status Meaning

RUN

ON Normally operating

Flickering
� Self-diagnostics are being executed
� Forced output test mode is being executed

OFF
� The external power is off.
� A watchdog timer error has been occured.

ERR.

ON A error occured in the head station or in a slice module.

Flickering
� Communication error
� The station number has been changed after the head station was powered on.

OFF Normally operating (no error)

REL.

ON During online module change the settings of the selected slice module were saved and the
module can now be remounted.

Flickering After changing a slice module the settings are loaded to the new module.

OFF Online module change has been completed or is not selected.

DIA

ON Extended diagnostic information being sent to master station

Flickering Self-diagnostics of head module being executed.

OFF No extended diagnostic information.

BF
ON PROFIBUS/DP data communication is stopped.

OFF PROFIBUS/DP data communication normal

M1

—

The LEDs M0 and M1 indicate the maximum input/output points setting status of the head
module:

M0

SYN.
ON SYNC mode is activated.

OFF Normally operating

FRE.
ON FREEZE mode is activated.

OFF Normally operating

Maximum I/O
points

LED status

M1 M0

32 OFF OFF

64 OFF ON

128 ON OFF

256 ON ON



3.1.3 Switches

Use the head station switches to set the station number for addressing this slave station in the
PROFIBUS/DP.

The station number can be set in a range between 0 and 99. If the value “150” is set, then the
head module executes a self diagnosis.

Each of the 8 switches has a certain value. The total set value is a result of the sum of the values
of all switches that are in the “ON” position.

For example, in the illustration above station number 32 is set.

NOTES Only set station numbers in the range of 0 to 99, and set the value “150” for self-diagnostics.
If other values are set, then an error will occur after switching on or resetting the head
module.

The sum resulting from the switch settings for the single digits (8, 4, 2, and 1) may not exceed
the value of “9”.

Description of the Modules

MELSEC ST Series 21

Station number

Settings

10s place 1s place

80 40 20 10 8 4 2 1

0 OFF OFF OFF OFF OFF OFF OFF OFF

1 OFF OFF OFF OFF OFF OFF OFF EIN

2 OFF OFF OFF OFF OFF OFF ON OFF

3 OFF OFF OFF OFF OFF OFF OFF ON

4 OFF OFF OFF OFF OFF ON OFF OFF

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

10 OFF OFF OFF ON OFF OFF OFF OFF

11 OFF OFF OFF ON OFF OFF OFF ON

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

98 ON OFF OFF ON ON OFF OFF OFF

99 ON OFF OFF ON ON OFF OFF ON

Self-diagnostics 80 40 20 10 8 4 2 1

150 ON ON ON ON OFF OFF OFF OFF

ON

80S
T
A
T
I
O
N

N
O

40

20

10

8

4

2

1

: ON

: OFF



3.2 Base Modules

Description of the Modules
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Number Meaning Description

� External wiring terminal block

Terminal block for connection of external wiring.
The terminal block color changes depending on the slice module
type.
� Dark grey: I/O modules
� Redt: Power distribution modules
The terminal block for shield has light gray stripes.


 Base module connector

Connector for electrical connection between base modules. The con-
nector color changes depending on the base module type.
� Dark gray:For bus refresh module (for powering the head module),

power feeding modules and I/O modules.
� Yellow: For bus refresh module (for extension)

� DIN rail mounting groove Mounts the head station to the DIN rail.

� FG contact Grounding metal spring on the back of the head station.
FG of all mounted modules ist connected via the conductive DIN rail.

� Fixing hook Hook for coupling with an adjacent base module.

�
Coding element mounting
holes

The coding element is fixed in this hole automatically while mounting
a slice module for the first time.

� Lock lever
To remove the base module from the DIN rail, insert a screwdriver in
this lever from the front of the module and then pulled the screw-
driver downward.

11 21

12 22

13 23

11 21

12 22

13 23

31 41

32 42

33 43

51 61

52 62

53 63

71 81

72 82

73 83

91 101

92 102

93 103

111 121

112 122

113 123

131 141

132 142

133 143

151 161

152 162

153 163

Front view
(1-slot width)

�

�

�

�




�

�

�

�

�

�

�

�

Front view
(8-slot width)

Side view
of all modules



3.3 Power Distribution Modules

3.3.1 Overview

Description of the Modules
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ST1PSD ST1PDD

RUN RUNERR. ERR.

SYS.

AUX. AUX.

Front view Rear view


 


Rear viewFront view


 


� � �

� �

Number Meaning Description

� LEDs The LEDs show the operating status of the module. (refer to
chapter 3.3.2)

�
Slice module fixing hooks (both
ends)

Hooks for mounting/removing the slice module to/from the base
module.

Hold down the hooks at both ends, and remove the module.

� Coding elements
Provided to prevent a wrong slice module from being inserted into the
base module. The slice module can be inserted only when the coding
element of the base module matches that of the slice module.



3.3.2 LEDs of the Power Distribution Modules

3.3.3 Terminal Layout and External Connections

Bus Refreshing Module ST1PSD

Description of the Modules
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External Connections Terminal Block Terminal Signal

11
24 V  (SYS.)

+

12 -

13 Not connected

14 Shield

21 Nicht belegt

22 24 V (Minuspol)

23 Not connected

24 Shield

31 Not connected

32
24 V (AUX.)

-

33 +

34 Shield

41 Not connected

42
24 V (AUX.)

-

43 +

44 Shield

11

31

14

34

12

32

21

41

23

43

13

33

22

42

24

44

+24 V

5 V

SG

24 G

Base module ST1B-�4P2-�-SET

External power
supply for SYS.

External power
supply for AUX.

ST1PSD

In
te

rn
al

ci
rc

ui
t

Connection  to
DIN rail

Connection to the adjacent base module

Connection  to
DIN rail

11

12

13

14

31

32

33

34

21

22

23

24

41

42

43

44

S
T

1B
-

4P
2-

-S
E

T

LED LED
status Meaning

RUN

ON Normally operating

Flickering

Flickering in 0.25 s intervals
Selected as a module to be replaced online. Power distribution modules cannot be changed
while the station is operating. Continue the selection until the RUN LED on the desired mod-
ule is flickering.

Flickering in 1 s intervals
� Communication with the master station has stopped.
� Slave parameter setting error
� Other slice module fault
� Internal bus error

OFF

� The external power is off.
� Hardware fault
� Internal bus error

ERR.

ON Hardware fault

Flickering The external power supply voltage (24 V DC) is to low.

OFF Normally operating

SYS.
ON The module provides both the 24 V DC and the 5 V DC voltage.

OFF 24 V DC voltage low and 5 V DC voltage low.

AUX.
ON The 24 V DC voltage is output.

OFF 24 V DC  voltage low



Power Feeding Module ST1PDD

Description of the Modules
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11

14

12

21

23

13

22

24

+24 V
24 G

5 V

SG

Base module

External power
supply for AUX.

ST1PDD

Connection to the adjacent base module

Connection  to
DIN rail

11

12

13

14

21

22

23

24

External Connections Terminal Block Terminal Signal

11 Not connected

12
24 V  (AUX.)

-

13 +

14 Shield

21 Not connected

22
24 V  (AUX.)

-

23 +

24 Shield



3.4 I/O Modules

3.4.1 Overview

Description of the Modules
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ST1Y2
-TPE3

ST1Y16
-TPE3

RUN RUNERR. ERR.

21 21 41 61 81 101 121 141 16111 11 31 51 71 91 111 131 151

� �

�

�

�

� �

�

�

�

� � �

Number Meaning Description

� RUN LED and ERR. LED

The LEDs show the operating status of the module. (refer to page 27)
The background colour of the LEDs is a indicator for the type of mod-
ule:
� Light grey: Digital input modules
� Orange: Digital output modules (transistor output)
� Brown: Digital output modules (contact output)
� Green: Analog input modules
� Blue: Analog output modules


 I/O status LEDs Indicate whether the inputs/outputs are ON or OFF. The LED is lit
when the corresponding input/output is ON.

� Face plate
Use the symbol label to note the names of external connections. A
diagram of the wiring to the base module is printed on the surface.
When checking the wring diagram, remove the symbol label.

�
Slice module fixing hooks (both
ends)

Hooks for mounting/removing the slice module to/from the base
module. Hold down the hooks at both ends, and remove the module.

� Coding element
Provided to prevent a wrong slice module from being inserted into the
base module. The slice module can be inserted only when the coding
element of the base module matches that of the slice module.



3.4.2 LEDs of the I/O Modules

3.4.3 Terminal Layout

The following illustrations show the signals that are assigned to the base module terminals,
when the corresponding electronics modules is mounted.
In the base module designations, the place holder "�" stands for the letters “S” (spring clamp
terminal) or “E” (screw clamp terminal).

With the input modules the terminals supply the 24 V DC power for the connected switches or
sensors. Terminals with the same designations (for example “COM”) are connected together
internally.

Digital Input Modules ST1X2-DE1 and ST1X4-DE1

Description of the Modules
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LED LED Meaning

RUN

ON Normally operating

Flickering

Flickering in 0.25 s intervals
Selected as a module to be replaced online.

Flickering in 1 s intervals
� Communication with the master station has stopped.
� Slave parameter setting error
� Other slice module fault
� Internal bus error

OFF

� The external power is off.
� Hardware fault
� Internal bus error

ERR.

ON
Hardware fault
For output modules ST1Y2-TE2 and ST1Y16-TE2 only: The fuse has blown.

Flickering For output modules ST1Y2-TPE3 und ST1Y16-TPE3 only:
Thermal protection or short circuit protection is activated

OFF Normally operating

+24 V DC

–24 V DC

Input X1

+24 V DC

–24 V DC

Input X0

Base module ST1B-�6X4

+24 V DC

–24 V DC

Input X2

+24 V DC

–24 V DC

Input X3

11

12

13

14

15

16

21

22

23

24

25

26

11

12

13

14

21

22

23

24
Shield

+24 V DC

–24 V DC

Input X1

Shield

+24 V DC

–24 V DC

Input X0

Base module ST1B-�4X2

ST1X2-DE1 ST1X4-DE1



Digital Input Module ST1X16-DE1

Digital Output Modules ST1Y2-TE2 and ST1Y2-TPE3

Digital Output Modules ST1Y16-TE2 and ST1Y16-TPE3

Description of the Modules
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11 31 51 71 91 111 131 151

12 32 52 72 92 112 132 152

13 33 53 73 93 113 133 153

14 34 54 74 94 114 134 154

21 41 61 81 101 121 141 161

22 42 62 82 102 122 242 262

23 43 63 83 103 123 143 163

24 44 64 84 104 124 144 164

XF

+24 V DC

–24 V DC

Inputs

Base module ST1B-�4X16

Shield

X1 X2 X3 X4 X5 X6 XEX7 X8 X9 XA XB XC XDX0

Base module ST1B-�3Y2

Output Y0

–24 V DC

Shield

Output Y1

–24 V DC

Shield

11

12

13

21

22

23

11 31 51 71 91 111 131 151

12 32 52 72 92 112 132 152

13 33 53 73 93 113 133 153

21 41 61 81 101 121 141 161

22 42 62 82 102 122 242 262

23 43 63 83 103 123 143 163

YF

–24 V DC

Base module ST1B-�3Y16

Shield

Y1 Y2 Y3 Y4 Y5 Y6 YEY7 Y8 Y9 YA YB YC YDY0

Outputs



Contact Output Module ST1Y2-R2

Analog Input Modules

Analog Output Modules

Description of the Modules
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Output Y1

DC-/AC

DC+/AC

Output Y0

Base module ST1B-�4IR2

COM

DC-/AC

DC+/AC

COM

11

12

13

14

21

22

23

24

11

12

13

14

21

22

23

24

Voltage or current input CH2

Shield

COM

Voltage or current input CH1

Base module ST1B-�4IR2

Shield

COM

Not connected Not connected

11

12

13

14

21

22

23

24

Voltage or current output CH2

Shield

COM

Voltage or current output CH1

Base module ST1B-�4IR2

Shield

COM

Not connected Not connected



4 Installation

4.1 Handling Instructions

Precautionary measures

Because the casings and the terminal cover are made of plastic, ensure that the modules are not
subjected to mechanical stresses or strong jolts. Under no circumstances may the circuit boards
be removed from the device. During the installation ensure that no wires or metal shavings pen-
etrate into the casing.

Tighten the terminal screws and the anchoring screw of the end plate to the torques specified in
the following table:

E
ATTENTION:
Do not open the module casing. Do not modify the module.
Malfunctions, injury and/or fire can result.

The ST modules are designed for mounting on a DIN rail. If the modules are not oper-
ated on a DIN rail, then malfunctions can occur.

4.2 Mounting the DIN Rail

� Use a rail in accordance with DIN 50022 with a width of 35 mm to mount the modules. In
addition to anchoring the modules the DIN rail is also used to connect the device grounding
of the individual modules. For this reason, the DIN rail must be conductive (made of metal
and non-insulated).
To ensure secure mounting, the screws for anchoring the rail may not be spaced more than
200 mm from each other:
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Screw Tightening torgue range

Base module terminal block screw 0.27–0.80 Nm

End bracket screw 0.50–0.60 Nm

200 mm max. 200 mm max. 200 mm max.

35 mm

DIN rail DIN rail mounting screw



� To ensure proper ventilation and to facilitate module replacement, the following clear-
ances should be maintained around an ST station:

� When mounting, please pay attention to alignment of the modules to ensure adequate
ventilation:

� The DIN rail should be mounted on a level substrate to avoid torsion.

� Mount the ST modules in a separate control cabinet or at a sufficient distance away from
electromagnetic switching devices that cause vibrations and emissions. There must be
clearance of at least 100 mm between ST modules and such devices.
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161131 151

ST1X16
-DE1

RUN ERR.

2111 4131 6151 8171 10191 121 141111

11 31 51 71 91 111 131 15121 41 61 81 101 121 141 161

12 32 52 72 92 112 132 15222 42 62 82 102 122 142 162

13 33 53 73 93 113 133 15323 43 63 83 103 123 143 163

14 34 54 74 94 114 134 15424 44 64 84 104 124 144 164

ST1X2
-DE1

RUN ERR.

2111

11 21

12 22

13 23

14 24

ST1PSD

RUN ERR.

PW

11 1121 21

12 1222 22

13

14

13

14

23

24

23

24
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ST1DA2
-V

RUN ERR.

11 21

12 22

13 23

14 24

ST1AD2
-I

RUN ERR.

11 21

12 22

13 23

14 24

ST1AD2
-V

RUN ERR.

11 21

12 22

13 23

14 24

min. 35 mm

min. 30 mmm
in

.1
5

m
m

m
in

.1
5

m
m

Wall of control cabinet ,
wiring duct etc.

Do not mount the modules either vertical or horizontal. Correct mounting of the modules

100 mm or more

100 mm or more

100 mm min.

Contactor, relay, etc. Contactor, relay, etc.



4.3 Mounting the Modules

4.3.1 Mounting of the Head Station

4.3.2 Mounting of the Base Modules

NOTE Base modules with spring clamp terminals and base modules with screw clamp terminals
may not be used in the same station.
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Head module

� Lightly tip the head module forwards and

hook the module under the rail with the

lower limit of the DIN rail cutout.

� Now press the head module in the direc-

tion of the DIN rail until the module clicks

into the place and is securely anchored on

the DIN rail.

Allow sufficient space to the left of the

head module for the anchoring clips (see

page 34).

DIN rail

�

�
Head station

Groove for
DIN rail at the rear
of the head station

� Lightly tilt the base module forwards

lightly and hook it under the DIN rail with

the lower limit of rail.

� Now press the base module in the direc-

tion of the DIN rail, until the module clicks

into place and is securely anchored on

the DIN rail.

� Push the base module on the DIN rail to

the left to establish the electrical connec-

tion with the head station or with another

base module.

Mount the other base modules in the

same manner. In this process pay atten-

tion to a secure anchoring on the DIN rail.

There cannot be any gap between the

head module and the first base module,

and between the base modules.

�

�

�

Head station

Base module

Groove for DIN rail at the
rear of the base module

Head station

DIN rail



Mounting the Base Module Markers and Wiring Markers
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Place the base module markers in the

apertures provided underneath the connec-

tion for an electronics module.

Base module

Base module
marker

The wiring is identified and diagnostics are

simplified with the colored wiring markers.

Color coding is listed in the following table.

Plug each wiring marker in the slots under-

neath the terminals.

Wiring marker

Base module

Colour of wiring marker Meaning

Black Signal wires

Red Positive pole of a DC voltage (24 V DC, 5 V DC)

Blue Positive pole of a DC voltage (24 V DC, 5 V DC)
N conductor of an AC voltage

Red/Blue System power supply

Yellow/Green Protective earth

Green Shield

Brown Phase of an AC voltage (L1)



4.3.3 Mounting the End plate and the End Bracket
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� Place an end bracket on the left side of

the head module on the DIN rail.

� Push the end bracket until it reaches the

head station.

� Firmly tighten the end bracket’s screw.

End bracket
DIN rail

�

�

�

� Guide an end bracket into the cutout of

the end plate.

� Place the end plate next to the last base

module on the DIN rail.

� Push the end plate with the end bracket to

the left until it reaches the base module.

� Firmly tighten the screw of the end bra-

cket through the hole in the end plate.

End plate

Recess
End bracket

�

�

�

�

DIN rail

End plate with
mounted end bracket



4.3.4 Mounting the Electronics Modules

NOTES Wire the base modules prior to mounting the electronics modules.

The electronics modules are fitted with two-piece mechanical module coding. When the
modules are delivered, both parts of the coding are anchored to the module. When moun-
ting an electronics modules for the first time in a base modules, a part of the coding is auto-
matically anchored in the base module. When removing the electronics module this part
remains in the base module.This ensures that when replacing an electronics modules only a
module of the same type can be inserted in the base module.When you install an electronics
modules in a base module for the first time, you will feel light resistance, while the coding ele-
ment is anchored in the base module.Nevertheless push the electronics modules all the way
into the base module until it clicks into place.

Do not use excessive force if an electronics module cannot be inserted in a base module. In
this case, check whether a code element is already installed in the base module.

Prior to mounting the electronics modules the head station, the base modules, the end bracket
and the end plate must be anchored onto the DIN rail.

Check whether the correct base module is installed for the electronics module (see
chapter 1.3.2). Push the electronics modules into the base module until it clicks into place.
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Before shipment: Both coding elements are attached
to the slice module.

Coding element

When a slice module is remounted, the coding ele-
ments are separated.

Coding element

Coding element

DIN rail

Base modules

Head station
Slice module



4.4 Wiring

P
DANGER:
To avoid electronic shocks and damages to the power distribution of the PLC, for wir-
ing work switch off the PLC on all poles.

Rigid wires with a cross-section of 0.5 to 2.5 mm2 and flexible wires with a cross-section of 0.5 to
1.5 mm2can be connected to the terminal blocks of the base modules. Flexible wires must be
equipped with wire end-sleeves.

4.4.1 Connecting the Supply Voltage

E
ATTENTION:
Check before connecting the ST modules whether the supply voltage from an external
power supply is within the range permissible for the ST module.

The supply voltage of the ST modules should be separated from the supply of the inputs and out-
puts and the supply of the other devices. If there are strong emissions use a separate power
supply which provides 24 V DC for the “SYS” and “AUX” voltages of the ST modules.

The wires with the supply voltage (24 V DC) should be twisted together and laid out in the short-
est possible path. Use the maximum possible cross section for these wires (2.5 mm2).

The lines for direct current voltage supply (24 V DC) may not be laid out together with lines that
conduct high voltages, high currents, or I/O signals. To the extent possible a minimum clearance
of 100 mm should be maintained between the lines.

Surge suppressors should be used to protect against over-voltage (for example due to light-
ning):

NOTES The earthing of the surge protector (E1) and that of the MELSEC ST system (E2) must
be executed separately from each other.

Lay out the surge protector in such a manner that it is not tripped by permissible vol-
tage fluctuations.

Also note the instructions for system set-up in chapter 1.3.3.
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AC

E1

E2

Power
supply for

SYS.

Power
supply for

AUX.

MELSEC
ST Series



4.4.2 Connecting the I/O Signals

Assignment of base module terminal blocks is described in section 3.4.3.

The lines to the inputs and outputs should always be laid out separately.

Use insulated lines, if the lines with input and output signals cannot be laid out at a sufficient dis-
tance from network lines, or from lines that conduct high currents. Analog signals should always
be connected via insulated lines. Connect the shielding of the line on one side to the terminals
provided on the MELSEC ST station. The terminals, ST1A-SLD-S (for spring clamp terminals)
and ST1A-SLD-E (for screw clamp terminals) are available for this purpose.

Metal conduit or cable channels that the wiring runs through, must be earthed.

Lines that conduct input or output signals (24 V DC) must be laid out separately from lines that
conduct alternating current 110 / 230 V).

NOTE For line lengths over 200 m, capacity losses may occur which can corrupt the input signals.

The following illustrations show the connection of the I/O signals.

Digital Input Modules

Transistor Output Modules (Source Type)
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3-wire Sensor

Input

–24 V DC

+24 V DC

Shield

Input

–24 V DC

+24 V DC

Switch

Output

–24 V DC

Shield

Output

–24 V DC

Shield

External load, connected via a shielded cable

External load, connected via a non shielded cable



Contactor Output Module

Analog Input Modules

Analog Output Modules
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Shield

COM

CH1

Shield

COM

CH1

Shield

COM

CH2

+

–

+

–

U or I

Shield

COM

CH2
+

–

Single-end connection Differential connection

U or I

U or I

+
- DC-/AC

DC+/AC

Y0

DC-/AC

DC+/AC

Y1

COM

COM

Load

Load

ST1Y2-R2

Relay of the module

Relay of the module

Shield

COM

CH1

Shield

COM

CH2

+

–

+

–

Voltage or current output

Voltage output



4.5 Connection of the PROFIBUS/DP Cable

The shielded two-wire PROFIBUS/DP line is connected to the 9-pin D-SUB socket of the head
station. The socket has the following pin assignment:

To connect to the PROFIBUS use a 9-pin D-SUB plug like the PROFICON-PLUS plugs and
PROFICON PLUS PG plugs from the MELSEC line of accessories. The two wires of the
PROFIBUS line and the shielding are connected to pins 1, 3, and 8.

If the head module is the last station in a branch, then the PROFIBUS/DP line must be termi-
nated with resistors. For the PROFICON-PLUS and PROFICON-PLUS PG plugs the
resistances are already installed and can be switched on. For a plug without integrated resis-
tors, three resistors must be connected according to the following circuit diagram. The resistors
are not included in the module’s scope of delivery.
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Pin Layout of the socket PIN Symbol Name Meaning

1 — SHIELD Shield, protective earth

2 — M24V Not used

3 B/B� RxD/TxD-P Sent and received data (P)

4 — CNTR-P Not used

5 C/C� DGND Data Ground, Datenmasse

6 — VP Voltage +

7 — P24V Not used

8 A/A� RxD/TxD-N Sent and received data (N)

9 — CNTR-N Not used

1

3

8

PROFIBUS/DP cable

Head station ST1H-PB

Shield

RxD/TxD-P

RxD/TxD-N

VP (6)

RxD/TxD-P (3)

RxD/TxD-N (8)

DGND (5)

RU= 390 Ω ±2%, min. 1/4 W

RtA= 220 Ω ±2%, min. 1/4 W

Rd= 390 Ω ±2%, min. 1/4 W

5

1

9

6



4.6 Start-Up

Adhere to the following sequence for installation and start-up of a slave station comprised of
MELSEC ST modules.

� Mount the DIN rail, and then mount the head station and the base modules on it (see
pages 30and32).

� Connect the supply voltages and the input and output signals to the base modules (see
page 36).

� Mount the electronics module (see page 35).

� Set the station numbers on the head module switches (see page 21).

� Connect the head station to the PROFIBUS (see page 39).
� Set the parameters of the head station as slave on the PROFIBUS using the GX

Configurator DP software.
� Use the GX Configurator DP software to set the parameters of the individual ST modules.
� Set the parameters of the master station of the PROFIBUS/DP network.
� Start the data transfer with the ST station via the PROFIBUS.
If all of the RUN LEDs are not illuminated, or if data transfer is not possible, then refer to the
instructions for trouble shooting in the following chapter.
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5 Trouble Shooting
If you cannot communicate with the head station via PROFIBUS, or if all RUN LEDs of the mod-
ules are not illuminated, or if an ERR LED is switched on, then there is an error. Detailed instruc-
tions for trouble shooting and error resolution are included in the manuals of the individual
modules. The steps listed in this chapter are provided as a general guide for trouble shooting.

5.1 Checking the System Set-Up

When trouble shooting, first check the system set-up:

� Is the correct number of ST modules connected to a head station?
A maximum of 63 modules (26 analog modules) can be connected to one head module.
For those modules that exceed this range, the RUN LED remains switched off.

� Is the number of assigned I/O addresses within the permissible range?
A maximum 256 I/O addresses can be assigned by one ST station. If the permissible num-
ber is exceeded, then the RUN LED does not light up on the modules that are outside of the
range.

� Are electronic modules plugged onto all base modules?
All electronics modules must be installed before switching on the supply voltage.

� Are the electronics modules mounted on the correct base module?
There is an appropriate base module for each electronics module (see page 9). Check
whether the correct combination is used.

� Is the system shorter than 85 cm?
The total width of the ST Module connected to a head module may not exceed 85 cm (see
page 9).

� Is the power consumption of the modules within the capacity of the power supply?
It may be that the connected ST modules exceed the capacity of the internal 5 V supply.
The capacity of the 24 V supply can be exceeded by the ST modules and connected
devices. Instructions for calculating power consumption are included in the operating man-
ual of the ST modules.

5.2 Head Station Self-Diagnostics

This self-diagnostics check only the head station:

� Switch-off the supply voltage of the ST station:

� Unplug the plug of the PROFIBUS/DP line from the head station.

� Set the value “150” on the switches of the head station (see page ).

� Switch-off the supply voltage of the ST station: The self-diagnostics start automatically
and the LEDs “RUN” and “DIA” start flashing.

� After concluding the self diagnostics the LED “RUN” gives an indication of the result:

– If the “RUN” LED is illuminated: No error was determined. Reset the switch setting on
the head station to the station number.

– If the “RUN” LED is not lit up:Execute the self-diagnostics again. If the “RUN” LED is still
not illuminated, then there is a hardware error. Check the status of the LEDs “REL”,
“DIA” and “BF” and contact the MITSUBISHI service.

Trouble Shooting
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5.3 Error Diagnostics using the LEDs

In chapter 3 there are additional instructions for ST module LEDs

Head station

� If the “RUN” LED of the head station is not lit up check whether

– the correct station number has been set on the head station switches.

– the LEDs “SYS” and “AUX” of all power distribution modules are illuminated.

– a power distribution module is installed to the right of the head station.

– the correct base module is used for the power distribution modules to the right of the
head module. Pay attention to the modes “H” and “R”!

– the capacity of the power supply is sufficient.

� If the “BF” LED of the head module is illuminated, check whether

– the station number set on the switches is identical with the station number that is used
in the slave parameters.

– the set parameters correspond to the actual system set-up.

– the master station works without problem.

– the wiring of the PROFIBUS/DP network is error-free and terminating resistors are
present.

� If the “ERR” LED of the head module is lit up, then an error code can be read out.

I/O modules

� If the “RUN” LED of an I/O module is not illuminated, then check whether the LEDs “RUN”,
“SYS” and “AUX”, of the power distribution modules are illuminated.

� If only the “RUN” LED of an ST module flashes slowly, then replace the electronics module
or base module.

� If the “RUN” LEDs of multiple ST modules, arranged directly next to each other, flash
slowly, then replace the base module that is installed to the left of the malfunctioning mod-
ules. If afterwards the “RUN”LEDs continue to blink, then replace at the first malfunctioning
module (to the left of the malfunctioning module) first the electronics modules and then the
base module.

� If the “ERR” LED of an I/O module is illuminated, then replace this module.

� If the “ERR” LED flashes for the ST1Y2-TE2 and ST1Y16-TE2 output modules, then
excess voltage or the excess temperature monitoring has tripped. Resolve the cause (for
example a short circuit).

Power distribution modules and power feeding modules.

� If the “ERR” LED of an I/O module is illuminated, then replace this module.

� If the “ERR” LED flashes, and if the “SYS” LED is switched off at the same time, then the
feed for the “SYS” voltage is too low.

� If the “ERR” LED flashes, and if the “AUX” LED is switched off at the same time, then the
feed for the “AUX” voltage is too low.

Trouble Shooting
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A Appendix

A.1 External Dimensions of the Modules

A.1.1 Head station ST1H-PB

Appendix
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Alle dimensions are given in mm.



A.1.2 Base Modules
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Base Modules
Dimensions (mm)

A B C

Screw clamp terminals

ST1B-E3Y2 117.6 45.2

48.3

ST1B-E4X2

128.8 56.4

ST1B-E4IR2

ST1B-E4P2-H

ST1B-E4P2-R

ST1B-E4P2-D

ST1B-E6X4 154.4 82.0

Spring clamp terminals

ST1B-S3Y2 117.6 45.2

41.6

ST1B-S4X2

128.8 56.4

ST1B-S4IR2

ST1B-S4P2-H

ST1B-S4P2-R

ST1B-S4P2-D

ST1B-S6X4 154.4 82.0

Unit: mm

72
.4

49.9

73.1

C

67.8

12.6

A

B
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Base Modules
Dimensions (mm)

A B C

Screw clamp terminals
ST1B-E3Y16 117.6 45.2

48.3
ST1B-E4X16 128.8 56.4

Spring clamp terminals
ST1B-S3Y16 117.6 45.2

41.6
ST1B-S4X16 128.8 56.4

Unit: mm

73.1

49.9

67.8

C
100.8

A

72
.4

B



A.1.3 Power Distribution Modules

ST1PSD

ST1PDD

Appendix
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ST1PDD
RUN ERR.

AUX

47.3

55.4

72
3.

2
2.

4

12.6

Unit: mm

Unit: mm

47.3

55.4

ST1PSD

RUN ERR.

SYS

AUX

72
3.

2
2.

4

25.2



A.1.4 I/O Modules

Modules with a wide of one slot (12.6 mm)

Modules with a wide of eight slots (100.8 mm)
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47.3

55.4

72

100.8

161131 151

ST1Y16
-TE2

RUN ERR.

2111 4131 6151 8171 10191 121 141111

Unit: mm

Unit: mm

47.3

55.4

72
3.

2
2.

4

12.6

ST1X2
-DE1

RUN ERR.

2111



INDUSTRIAL AUTOMATION

MITSUBISHI ELECTRIC

Gothaer Straße 8 Telefon:  02102 486-0 Fax:               02102 486-7170 www.mitsubishi-automation.de
D-40880 Ratingen Hotline:  01805 000-7650 megfa-mail@meg.mee.com www.mitsubishi-automation.com

MITSUBISHI ELECTRIC
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MITSUBISHI ELECTRIC EUROPE
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E-08190 Sant Cugat del Vallés
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Phone: +81 3 6221 6060
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MITSUBISHI ELECTRIC USA
AUTOMATION
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Phone: +1 847 / 478 21 00
Fax: +1 847 / 478 22 83
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TEXEL Electronics Ltd. ISRAEL
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IL-42160 Netanya
Phone: +972 (0) 9 / 863 08 91
Fax: +972 (0) 9 / 885 24 30
e mail: texel_me@netvision.net.il
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AT-2500 Baden
Phone: +43 (0) 2252 / 85 55 20
Fax: +43 (0) 2252 / 488 60
e mail: office@geva.at
TEHNIKON BELARUS
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BY-220030 Minsk
Phone: +375 (0)17 / 210 4626
Fax: +375 (0)17 / 210 4626
e mail: tehnikon@belsonet.net
Koning & Hartman B.V. BELGIUM
Researchpark Zellik, Pontbeeklaan 43
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Phone: +32 (0)2 / 467 17 44
Fax: +32 (0)2 / 467 17 48
e mail: info@koningenhartman.com
TELECON CO. BULGARIA
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BG-1756 Sofia
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CZ-702 00 Ostrava 2
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louis poulsen DENMARK
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UTU Elektrotehnika AS ESTONIA
Pärnu mnt.160i
EE-11317 Tallinn
Phone: +372 (0) 6 / 51 72 80
Fax: +372 (0) 6 / 51 72 88
e mail: utu@utu.ee
Beijer Electronics OY FINLAND
Ansatie 6a
FIN-01740 Vantaa
Phone: +358 (0) 9 / 886 77 500
Fax: +358 (0) 9 / 886 77 555
e mail: info@beijer.fi
UTECO A.B.E.E. GREECE
5, Mavrogenous Str.
GR-18542 Piraeus
Phone: +302 (0) 10 / 42 10 050
Fax: +302 (0) 10 / 42 12 033
e mail: sales@uteco.gr
Meltrade Automatika Kft. HUNGARY
55, Harmat St.
HU-1105 Budapest
Phone: +36 (0)1 / 2605 602
Fax: +36 (0)1 / 2605 602
e mail: office@meltrade.hu
SIA POWEL LATVIA
Lienes iela 28
LV-1009 Riga
Phone: +371 784 / 22 80
Fax: +371 784 / 22 81
e mail: utu@utu.lv

EUROPEAN REPRESENTATIVES

UAB UTU POWEL LITHUANIA
Savanoriu pr. 187
LT-2053 Vilnius
Phone: +370 (0) 52323-101
Fax: +370 (0) 52322-980
e mail: powel@utu.lt
INTEHSIS SRL MOLDOVA
Cuza-Voda 36/1-81
MD-2061 Chisinau
Phone: +373 (0)2 / 562 263
Fax: +373 (0)2 / 562 263
e mail: intehsis@mdl.net
Koning & Hartman B.V. NETHERLANDS
Donauweg 2 B
NL-1000 AK Amsterdam
Phone: +31 (0)20 / 587 76 00
Fax: +31 (0)20 / 587 76 05
e mail: info@koningenhartman.com
Beijer Electronics A/S NORWAY
Teglverksveien 1
N-3002 Drammen
Phone: +47 (0) 32 / 24 30 00
Fax: +47 (0) 32 / 84 85 77
e mail: info@beijer.no
MPL Technology Sp. z o.o. POLAND
ul. Sliczna 36
PL-31-444 Kraków
Phone: +48 (0) 12 / 632 28 85
Fax: +48 (0) 12 / 632 47 82
e mail: krakow@mpl.pl
Sirius Trading & Services srl ROMANIA
Str. Biharia No. 67-77
RO-013981 Bucuresti 1
Phone: +40 (0) 21 / 201 1146
Fax: +40 (0) 21 / 201 1148
e mail: sirius@siriustrading.ro
INEA SR d.o.o. SERBIAANDMONTENEGRO
Karadjordjeva 12/260
SCG-113000 Smederevo
Phone: +381 (0)26/ 617 - 163
Fax: +381 (0)26/ 617 - 163
e mail: inea_sr@verat.net
AutoCont Control s.r.o. SLOVAKIA
Radlinského 47
SK-02601 Dolný Kubín
Phone: +421 435868 210
Fax: +421 435868 210
e mail: info@autocontcontrol.sk
INEA d.o.o. SLOVENIA
Stegne 11
SI-1000 Ljubljana
Phone: +386 (0) 1-513 8100
Fax: +386 (0) 1-513 8170
e mail: inea@inea.si
Beijer Electronics AB SWEDEN
Box 426
S-20124 Malmö
Phone: +46 (0) 40 / 35 86 00
Fax: +46 (0) 40 / 35 86 02
e mail: info@beijer.se
ECONOTEC AG SWITZERLAND
Postfach 282
CH-8309 Nürensdorf
Phone: +41 (0) 1 / 838 48 11
Fax: +41 (0) 1 / 838 48 12
e mail: info@econotec.ch
GTS TURKEY
Darülaceze Cad. No. 43 Kat. 2
TR-80270 Okmeydani-Istanbul
Phone: +90 (0) 212 / 320 1640
Fax: +90 (0) 212 / 320 1649
e mail: gts@turk.net
CSC Automation Ltd. UKRAINE
15, M. Raskova St., Fl. 10, Office 1010
UA-02002 Kiev
Phone: +380 (0) 44 / 494 3355
Fax: +380 (0) 44 / 494 3366
e mail: csc-a@csc-a.kiev.ua

EURASIAN REPRESENTATIVES

Kazpromautomatics Ltd. KAZAKHSTAN
2, Scladskaya Str.
KAZ-470046 Karaganda
Phone: +7 3212 50 11 50
Fax: +7 3212 50 11 50
e mail: info@kpakz.com
Avtomatika Sever Ltd. RUSSIA
Lva Tolstogo Str. 7, Off. 311
RU-197376 St Petersburg
Phone: +7 812 1183 238
Fax: +7 812 1183 239
e mail: as@avtsev.spb.ru
Consys
Promyshlennaya St. 42 RUSSIA
RU-198099 St Petersburg
Phone: +7 812 325 3653
Fax: +7 812 147 2055
e mail: consys@consys.spb.ru
Electrotechnical RUSSIA
Systems Siberia
Shetinkina St. 33, Office 116
RU-630088 Novosibirsk
Phone: +7 3832 / 119598
Fax: +7 3832 / 119598
e mail: info@eltechsystems.ru
Elektrostyle RUSSIA
Poslannikov Per., 9, Str.1
RU-107005 Moscow
Phone: +7 095 542 4323
Fax: +7 095 956 7526
e mail: info@estl.ru
Elektrostyle RUSSIA
Krasnij Prospekt 220-1, Office No. 312
RU-630049 Novosibirsk
Phone: +7 3832 / 106618
Fax: +7 3832 / 106626
e mail: info@estl.ru
ICOS RUSSIA
Industrial Computer Systems Zao
Ryazanskij Prospekt, 8A, Off. 100
RU-109428 Moscow
Phone: +7 095 232 0207
Fax: +7 095 232 0327
e mail: mail@icos.ru
NPP Uralelektra RUSSIA
Sverdlova 11A
RU-620027 Ekaterinburg
Phone: +7 34 32 / 532745
Fax: +7 34 32 / 532745
e mail: elektra@etel.ru
STC Drive Technique RUSSIA
Poslannikov Per., 9, Str.1
RU-107005 Moscow
Phone: +7 095 790 7210
Fax: +7 095 790 7212
e mail: info@privod.ru

AFRICAN REPRESENTATIVE

CBI Ltd. SOUTH AFRICA
Private Bag 2016
ZA-1600 Isando
Phone: +27 (0) 11/ 928 2000
Fax: +27 (0) 11/ 392 2354
e mail: cbi@cbi.co.za
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