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Safety Informgtitn

Safety Information

General Safety Information

For use by qualified staff only

This manual is only intended for use by properly trained and qualified electrical technicians who are
fully acquainted with the relevant automation technology safety standards. All work with the hard-
ware described, including system design, installation, configuration, maintenance, service and test-
ing of the equipment, may only be performed by trained electrical technicians with approved qual-
ifications who are fully acquainted with all the applicable automation technology safety standards
and regulations. Any operations or modifications to the hardware and/or software of our products not
specifically described in this manual may only be performed by authorised Mitsubishi Electric staff.

Proper use of the products

The devices of the MELSEC STlite series are only intended for the specific applications explicitly
described in this manual. All parameters and settings specified in this manual must be observed. The
products described have all been designed, manufactured, tested and documented in strict compli-
ance with the relevant safety standards. Unqualified modification of the hardware or software or fail-
ure to observe the warnings on the products and in this manual may result in serious personal injury
and/or damage to property. Only peripherals and expansion equipment specifically recommended
and approved by Mitsubishi Electric may be used with the devices of the MELSEC STlite series.

All and any other uses or application of the products shall be 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, configuration, maintenance, servicing and testing of these products.

Theregulations listed below are particularlyimportantin this regard. This list does not claim to be com-
plete, however; you are responsible for being familiar with and conforming to the regulations appli-
cable to you in your location.

@® VDE Standards

- VDEO0100
Regulations for the erection of power installations with rated voltages below 1000 V
- VDEO0105
Operation of power installations
- VDEO0113
Electrical installations with electronic equipment
- VDEO0160
Electronic equipment for use in power installations
- 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 house-
hold use and similar applications

@ Fire safety regulations
@ Accident prevention regulations

- Electrical systems and equipment
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Safety Information

Safety warnings in this manual

In this manual warnings that are relevant for safety are identified as follows:

DANGER:
Failure to observe the safety warnings identified with this symbol can result in health and injury
hazards for the user.

CAUTION:
A/ i Failure to observe the safety warnings identified with this symbol can result in damage to the

equipment or other property.
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Safety Informzticn

General Safety Information and Precautions

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

DANGER:
@ Observe all safety and accident prevention regulations applicable to your specific applica-
tion. Always disconnect all power supplies before performing installation and wiring work
or opening any of the assemblies, components and devices.

@ Assemblies, components and devices must always be installed in a shockproof housing fitted
with a proper cover and fuses or circuit breakers.

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

@ Checkpower cables and lines connected to the equipmentregularly 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 cabling.

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

@ Take appropriate steps to ensure that cable damage or core breaks in the signal lines cannot
cause undefined states in the equipment.

® You are responsible for taking the necessary precautions to ensure that programs inter-
rupted by brownouts and power failures can be restarted properly and safely. In particular,
you must ensure that dangerous conditions cannot occur under any circumstances, even for
brief periods. EMERGENCY OFF must be switched forcibly, if necessary.

® EMERGENCY OFF facilities conforming to EN 60204/IEC 204 and VDE 0113 must remain fully
operative at all times and in all PLC operating modes. The EMERGENCY OFF facility reset
function must be designed so that it cannot ever cause an uncontrolled or undefined restart.

® Youmustimplement both hardware and software safety precautions to prevent the possibil-
ity of undefined control system states caused by signal line cable or core breaks.

® When using modules always ensure that all electrical and mechanical specifications and
requirements are observed exactly.
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NOTE

Symbols used in the manual

Use of instructions

Instructions concerning important information are marked separately and are displayed as follows:

I Text of instruction

Use of numbering in the figures

Numbering within the figures is displayed by white numbers within black circles and is explained in
a table following it using the same number, e.g.:

00060

Use of handling instructions

Handling instructions are steps that must be carried out in their exact sequence during startup, oper-
ation, maintenance and similar operations.

They are numbered consecutively (black numbers in white circles):
@ Text.
@ Text.
® Text.

Use of footnotes in tables

Instructionsin tables are explained in footnotes underneath the tables (in superscript). There is a foot-
note character at the appropriate position in the table (in superscript).

If there are several footnotes for one table then these are numbered consecutively underneath the
table (black numbers in white circle, in superscript):

® Text

@ Text
® Text
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System Configuration Introdggticn

1 Introduction

This Quick Start Guide explains the basic procedures for the first-time use of the modules of the
MELSEC STlite series.

For additional information and a detailed mounting and wiring description of the MELSEC STlite
series, please refer to the installation manual.

1.1 System Configuration

STlite is a modular, field bus independent 1/O system. It is comprised of a head station and up to 64
connected modules forany type of signal. Together, these make up the field bus node. An end module
completes the node.
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Head station Digital or analog I/0 modules, special function modules, End module
power supply modules

Fig. 1-1:  Field bus node

Head stations are available for different field bus systems, such as Profibus DP, Ethernet TCP/IP or
CC-Link.

The head station contains the field bus interface, electronics and a power supply terminal. The field
bus interface connects the node to the relevant field bus. The electronics process the data of the I/O
modules or special function modules and make it available for the field bus communication. The 24 V
system supply and the 24 V field supply are fed in via the integrated power supply terminal.

Modules for diverse digital and analog I/0 functions as well as special functions can be connected to
the head station. Populating the nodes with STlite modules is based on the requirements of the appli-
cation. The communication between the head station and the bus modules is carried out via an inter-
nal bus.

STlite has a clear port level with LEDs for status indication, insertable markers and pullout group iden-
tification plate bracket. The 3-wire technology supplemented by a ground wire connection allows for
direct sensor/actuator wiring.

"ST" means "Slice Type terminal’, and refers to the narrow width of the modules (only 12 mm!).

Quick Start Guide for the MELSEC STlite Series 1-1



Introduction System Configuration

1.1.1 Components of the STlite Series
Type of module Name ID number | Description Color code
Profibus DP STL-PB1 51247152 Heaq station for the connection to
Profibus DP
Head stations CC-Link STL-BT1 51247154 gg?g:ﬁatlon for the connection to Colorless
Head station for the connection to
Ethernet STL-ETH1 51247153 Ethernet TCP/IP
STL-PS 51205036 passive
Power supply modules Power supply modules i Colorless
PPy STL-BPS 51244880 |24V DC with bus
power supply
STL-DISV1 | 51205052 . yponsetime
Digital input modules 8 inputs for source type | 7 Yellow
sensors, 24V DC response time
STL-DI8-V2 51205053
3.0ms
STL-DO4 51205045 4 transistor outputs, 24V DC, 0.5 A,
source type
Digital output modules STL-DO8 51205043 8 transistor outputs, 24V DC, 05 A, Red
source type
2 relay outputs 230 V AC/ 30V DC,
STL-RO2 51205044 500 VA/60 W
STL-AD2-V 51205046 2inputsOto 10V
Voltage STL-AD4-V1 | 51205049 4inputs0to 10V
STL-AD4-V2 | 51205050 4inputs-10to 10V
Analog input
modules STL-AD2-1  |51205047 | 2inputs4to 20 mA Green
Current
STL-ADA4-| 51205051 4 inputs 4 to 20 mA
Temperature | STLTI2 51205048 t2e|rr;puts for Pt100 resistance thermome-
STL-DA2-V 51205042 2 outputsOto 10V
Voltage STL-DA4-V1 51205038 4 outputs0to 10V
Analog output STLDA4V2 |51205039 |4 outputs—10to 10V Blue
modules
STL-DA2- 51205041 2 outputs 4 to 20 mA
Current
STL-DA4-| 51205040 4 outputs 4 to 20 mA
Input module for incremental encoder
Encoder module STL-ENC 51205116 with RS422 interface
Counter module STL-C100 | 51244881 F°'W?rd/ reverse counter, 24 V DC,
max. frequency 100 kHz Colorless
Interface module STL-SSI 51205057 Input module for SSI encoder
Bus end module STL-ET 51205037 !End module for the termination of the
internal bus
Tab. 1-1:  Head stations and modules of the STlite series
NOTES For the specifications of all available STlite modules please refer to the installation manual of the

STlite series.

I For the process images of the modules, please refer to the appendix of this manual.
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System Configuration

Introdgation

1.1.2

Identification of the Modules

Please note that the name of the module is not printed on the module. However, there are several
methods to identify a module.

Color coded group identification plate bracket

The pullout group marker carriers of the module offer an rough distinguishing mark.

Group identification plate brackets

1-|—5“1-r—5 1—5 1*-5 z
EE EE II HE Il
&8 ?5 66 &6 66
2ll .'1"5 ll . lz
&6 66 ab n\

Fig. 1-2:

Color of group
identification
plate brackets

Type of module

Yellow

Digital input module

Red

Digital output module

Green

Analog input module

Blue

Analog output module

Colorless

Encoder module

Special function

Counter module
module

Interface module

Head station

System module | Power supply module

Bus end module

ID number of the module

Tab. 1-2:

The module type can easily be recognised by the color of the group marker carrier.

Color code of the STlite series

The ID number, which is unique for each type of module (see table 1-1), is printed on the front side of

the modules.

Fig. 1-3:

ID number at the front of a module
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Introduction System Configuration

Type label of the modules

A brief description is printed on the side of each module.

Fig. 1-4:  Example for a type label

1-4 2 MITSUBISHI ELECTRIC



Overview

Profiksus)i2P

2

2.1

Profibus DP

Overview

Profibus is one of the most widely used automation networks in Europe. It provides a wide possible
range of compatible devices while delivering fast and robust communication.

Profibus offers users the option to mix devices from different companies. It is an open network rang-
ing from simple 1/0 stations through to complex PLCs. The network allows extremely fast data
exchange with a wide variety of slave devices.

Profibus DP (Decentralized Peripherals) is used to operate sensors and actuators via a centralized con-
troller in production (factory) automation applications.

As this is an open network, Mitsubishi Profibus units can also be connected to master and slave
devices from other manufacturers.

Master

Slaves

Fig. 2-1:  Typical Profibus configuration

Structure
A Profibus DP system consists of a master and up to 124 slaves.

@® Master: A Profibus DP Master exchanges the data with the slaves via Profibus DP and controls the
bus. It transfers the data between a supervisory control (e. g. a PLC) and the decentralized
peripheral equipment. The master cyclically reads the input data from the slaves and cyclically
writes the output data to the slaves

@ Slave: Profibus DP slaves are the link to the field side. They edit the input data of the peripheral
equipment for the communication with the master and output the master data to the peripheral
equipment.

All field devices are typically connected in a line structure with up to 32 nodes (master and slaves) in
one segment. The beginning and end of each segment must be terminated with a resistor. These
resistors are usually implemented as optionally activatable in the devices or plugs. If there are more
than 32 nodes or the network span is being extended, repeaters must be used to link the networks.
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Profibus DP

Overview

Transmission speeds from 9.6 kbit/s to 12 Mbit/s can be used. The maximum cable length of a bus seg-
ment is limited from 100 to 1200 m, depending on the bit rate used. With up to 3 repeaters allowed,
the maximum distance between two stations is 400 to 4800 m.

Cable types

To help reduce costs Profibus DP uses RS 485 technology with shielded 2-wire cabling.
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Head Station STL-PB1 (Profibus DP) Profiksusii>P

2.2

NOTE

Head Station STL-PB1 (Profibus DP)

The head station STL-PB1 serves as Profibus DP slave. It displays the peripheral data of all connected
STlite modules on Profibus DP.

Fig. 2-2:  Head station STL-PB1 for Profibus DP
(with connected digital input
module)

In the initialization phase the head station determines the physical structure of the node and creates
a process image from this with all inputs and outputs. I/O modules with a bit width smaller than 8 can
be combined to form one byte in order to optimize the address space.

In addition the possibility exists to deactivate projected I/O modules. In this manner the physical
structure of the node can be individually designed with regard to the peripheral signals, without
undertaking any changes to an already existing control application. This is done by correspondingly
parametering the modules with the aid of the planning environment (for instance, GX Configura-
tor-DP).

The diagnostics concept is based on an identification and channel based diagnostics in accordance
with EN 50170-2 (Profibus). Thus it is not necessary to program modules for the evaluation of manu-
facturer specific diagnostics information.

For the specifications of the head station STL-PB1 please refer to the installation manual of the
STlite series.
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Profibus DP Head Station STL-PB1 (Profibus DP)
2.2.1 View
H Status of power
prorieus |[onjio2] supply
Onn o - System
[ L; O — Power jumper contacts
@ @on L > Data contacts
® @sus I Supply
. , e® | 1 24V DC
Profibus DP interface e® oV
in D- ®
(9 pin D-Sub, female) S gvo
Supply via power jumper
@ [ 1 ] contacts
24V DC
Address ——pp @) (] ]
— 0V
e e
Address ——pp | @) 3 n
Configuration interface - Power jumper contacts
Fig. 2-3:  Head station STL-PB1 (Profibus DP)
2.2.2 Device Supply
M=
: |
\/ Modules
w v
3¢ 24V o
% § 1 5 L 24V
(s (’) (’) 24V /0V Ve 10nF == 5V Electronics
v
oV o l_
2 6
? 9 W o
—C 24V
LA Fieldbus
" interface
g 3 7
S ? 9 oV o—
E —C ov 10nF =
= A ZF
?9 oo
— L
STL-PB1
ICIE—

Fig.2-4:  Block diagram for the head station STL-PB1 (Profibus DP)

The device supplyisintended both for the system and the field units. Two external supply voltages are
required:

@® 24V DC for the head station
@® 24V DC for the connected STlite modules (forwarded via the power jumper contacts)

The fieldbus interface is supplied with electrically isolated voltage from the internal system supply
module.
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Head Station STL-PB1 (Profibus DP) Profiksusii>P

223 Display Elements
Fig. 2-5: The operating condition of the head
station is signaled via LEDs.
PROFIBUS ||| I |
ORN | [(Cegd— A
O |Gvos—
o 1
@:s (Wl
(NI g Q
o EE
LED Color Status Description
RUN Green ON The head station is correctly initialized.*
ON
BF Red OFF The BF-LED indicates whether the communication functions via the Profibus.*
Blinking
ON The DIA-LED indicates an external diagnostics.*

DIA Red The signaling is not supported by all devices or must be explicitly enabled for

OFF each channel.
BUS Red Blinking | The BUS-LED signals a projecting fault with the Profibus DP projecting of the
OFF station.*
Green ON Data cycle on the internal bus
ON Hardware error of the head station
o ® When starting: internal bus is initialized
d Blinking . . .
0 Re ® During operation: general internal bus fault
Blinking Lo .
cyclically Fault message during internal bus reset and internal fault
Amber ON Access to the head station firmware in the Flash-EEPROM
— OFF No data cycle on the internal bus
ON System supply is ok.
A Green
OFF System supply failed.
ON Field supply (power jumper contacts) is ok.
B Green

OFF Field supply failed.

Tab. 2-1:  Description of the LEDs of the STL-PB1

* The state of the Profibus communication is displayed by the four LEDs RUN, BF, DIA and BUS. Detailed fault messages are
indicated with a blink code. Please refer to the manual of the STL-PB1 for a detailed description of these LEDs.
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Profibus DP

Head Station STL-PB1 (Profibus DP)

224 Setting the Station Address
The station address (decimal) is determined using two rotary switches on the STL-PB1.
Fig. 2-6:  Rotary switches of the STL-PB1
‘ Unit position of the address
. Tens position of the address
The switch “x1“ determines the units position of the address, the switch “x10“ determines the decimal
positions of the address (for example “x1“: 2, “x10 “: 4 -> address =2 + 10 x 4 = 42).
Valid station addresses are between 1 and 99. The head station also permits the station address 0.
The station address is taken over by the head station after switching on the device (initialization
phase). Adjustments of the switch have no effect during operation.
2.2.5 Pin Configuration of the Profibus DP Interface
Fig. 2-7:  9-pin D-SUB female connector for
connection to Profibus DP
5 5
9 |9 4
8 3
4 2
6 ||6 ] 1
D-SS:; c?r:::ct o Signal Description
1 — Not used
2 — Not used
3 RXD/TXD-P Receive/transmit data (+)
4 RTS Ready to send
5 GND Supply ground (earth)
6 VP Voltage supply
7 — Not used
8 RXD/TXD-N Receive/transmit data (-)
9 — Not used
Tab. 2-2: Pin configuration of the Profibus DP interface of the STL-PB1
2-6 2 MITSUBISHI ELECTRIC



Head Station STL-PB1 (Profibus DP) Profiksusii>P

2.2.6

Wiring

Since RS 485 transmission technology is used, all devices are connected in a line structure. To connect
the STL-PB1 to a Profibus DP network, use only the Profibus connector and shielded twisted pair Profi-
bus cable complying with EN50170. Cable type A is strongly recommended.

Parameter Specification Tab. 2-3: Specifications for cable type A
Wave resistance 135t0 165 Q
Capacitance per unit =30pF/m
Loop resistance =110 Q/km
Core diameter < 0.64 mm
Core cross section < 0.34mm?

The maximum line length for a bus segment depends on the transmission speed.

Transmission speed Max. l;:: gsteigment Tab. 2-4: Max. bus segment length
9.6/19.2/45.45/ 93.75 kbit/s 1200 m
187.5 kbit/s 1000 m
500 kbit/s 400 m
1.5 Mbit/s 200m
3/6/12 Mbit/s 100 m

CAUTION:
When the Profibus cable is laid, do not lay it close to main circuits or power lines.

They should be installed 100 mm (3.9 inch) or more from each other. Not doing so could result
in noise that would cause malfunctioning.

When connecting the nodes, ensure that the data cables are not mixed up. To achieve high interfer-
ence resistance of the system against electromagnetic radiation, a shielded data cable (type A is
shielded) should definitely be used. The shielding is to be connected to the protective ground on
both sides ensuring good conductivity via large area shield clamps. Equipotential bonding of all con-
nected field devices is also recommended.

Stubs must absolutely be avoided with transmission rates greater than or equal to 1.5 MBit/s.

Fig. 2-8:  Connection of the Profibus cable
From Profibus node

Profibus node | 7

(e.g.STL-PB1)

3
RXD/TXD-P ()<

RXD/TXD-N o<

To Profibus node
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Profibus DP

Head Station STL-PB1 (Profibus DP)

Bus Terminator

Each end of the Profibus DP network must be terminated with resistors. Since the STL-PB1 is not
equipped with built-in terminating resistors, use a Profibus connector with a bus terminator if the
STL-PB1 is situated at the beginning or end of a network.

VP (6) Oﬁ

RXD/TXD-P (3) 0—————

RXD/TXD-N(8) o— |

GND (5) o——‘_

390 Q 2%
min 1/4 W

220Q 2%
min 1/4 W

390 Q +2%
min 1/4 W

Fig. 2-9: Termination of the Profibus
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Head Station STL-PB1 (Profibus DP) Profiksusii>P

2.2.7

NOTE

Local Process Image

After switching on, the head station STL-PB1 recognizes all connected STlite modules which supply
data or wait for data (data width/bit width > 0). Analog and digital I/O modules can be mixed.

For the number of input and output bits or bytes of the connected STlite modules please refer to
the corresponding I/0 module description in the appendix of this manual.

The head station produces an internal process image from the data width and the type of STlite mod-
ule as well as the position of the STlite modules in the node. It is divided into an input and an output
data area.

The data of the STlite modules is separated for the local input and output process image in the
sequence of their position after the head station.

Allocation of the Input and Output Data

The process data is exchanged via the Profibus with the master.

® A maximum of 244 bytes of data is transmitted from the master to the node.

@ The head station responds by returning a maximum of 244 bytes input data to the master.

Modules are configured according to their physical arrangement when projecting the node, which
can be taken over from a hardware catalogue of the configuration programs. The information cov-
ering the possible modules is contained in the GSD files.

Master (e.g. PLC)

Slave (STlite modules)
% 1 2 3 4 5 6 7 8 9
el DI | DI | Al | Al | DOIDOJAOJAO
] ® (o0 00|00 |00 00|00 |00 |ee e oo
£ : o0 | ®0 0 | o0
4] — o (00| o0 |co |00 00|00 |00 |00 |00 e
o) Q0 e
> & a ° 00 (00 |00 |00 (00 (00 |00 | 00 | 00 | 00
a o £
v o " o0 |00 (0o (00 | 0o |00 |00 | 0o | 0o o0
& i o0 (0o (00 |00 |eo |00 | 0| 0o | 0o |ee
I‘ ] [
Master B ;N
addresses  _ _ _ _ _ _ _ _ ___ ) . T S L,
Inputs ! . . . .
P i Allocation list Allocation list | |
1
1 Inputs Inputs Inputs Inputs :
] [ 1] ] 1
1
Profibus !
+— |
I

Outputs Outputs

Outputs Outputs

1
1
1
1
1
1
1
1
1
1
1
1
1
utpL |
L/ | Profibus
YA ol 1 T
/. [
%/ I :
[ — L1,
| 1
1
1 Byte orientated allocation :
1 :
1

Bit and byte orien-
tated allocation gen- |
erated automatically

by the STL-PB1 !

generated on a PC

Fig. 2-10: Allocation of input and output data
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Process Data Structure for Profibus DP

With some I/0 modaules, the structure of the process data is fieldbus specific. Depending on how the
head station is parameterized, the status bytes (S), control bytes (C) and data bytes (DO0...Dn) of the
byte or word orientated modules are transmitted via Profibus in Motorola or Intel format.

NOTE For the meaning of input and output bits or bytes of the connected STlite modules please refer to
the corresponding I/0 module description in the appendix of this manual.

@ Digital I/O modules

Process Image [Bit]

Type of module Name ID number | Description
Input Output
STL-DI8-V1 51205052 8 0
Digital input modules 8 inputs for source type sensors, 24 V DC
STL-DI8-V2 51205053 8 0
STL-DO4 51205045 4 transistor outputs, 24V DC, 0.5 A, 0 4
source type
Digital output STL-DOS 51205043 8 transistor outputs, 24 V DC, 0.5 A, 0 3
modules source type
2 relay outputs 230 V AC/ 30V DC,
STL-RO2 51205044 500 VA/60 W 0 2

Tab. 2-5:  Profibus DP process data of digital input and output modules

® Two-channel analog input modules

. Process Image [Byte]
Type of module Name ID number | Description a omﬁg::i?;ﬁ _—
Input Output
f Yes 6 6
Analoginputmodule | oy Ap>y 51205046 | 2inputs0to 10V
(voltage) No 4 0
f Yes 6 6
Analoginputmodule | ¢y ano | 51205047 | 2inputs 4 to 20 mA
(current) No 4 0
Analog inbut module 2 inputs for Pt100 Yes 6 6
(tem 2rat‘l’ﬂe) STLTI2 51205048 | resistance
P thermometers No 4 0
Tab. 2-6:  Profibus DP process data of two-channel analog input modules
Data type
LSIBEE Channel MOTOROLA INTEL
communication
Input Output Input Output
S0 co S0 co
1 D1 D1 DO DO
DO DO D1 D1
Yes
S1 C1 S1 C1
2 D3 D3 D2 D2
D2 D2 D3 D3
D1 — DO —
1
DO — D1 —
No
D3 — D2 —
2
D2 — D3 —

Tab. 2-7: Mapping for two-channel analog input modules
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® Four-channel analog input modules

. Process Image [Byte]
Type of module Name ID number | Description G om':g::itcearti _—
Input Output
Yes 12 12
STL-AD4-V1 51205049 4inputsOto 10V
Analog input modules No 8 0
(voltage) Yes 12 12
STL-AD4-V2 | 51205050 4inputs-10to 10V
No 8 0
i Yes 12 12
Analoginputmodule | ¢y apsy 51205051 | 4inputs 4 to 20 mA
(current) No 8 0

Tab. 2-8:  Profibus DP process data of four-channel analog input modules

Data type
Register Channel MOTOROLA INTEL
communication
Input Output Input Output
SO Cco SO Cco
1 D1 D1 DO DO
Do Do D1 D1
S1 C1 S1 C1
2 D3 D3 D2 D2
D2 D2 D3 D3
Yes
S2 C2 S2 c2
3 D5 D5 D4 D4
D4 D4 D5 D5
S3 c3 S3 c3
4 D7 D7 D6 D6
D6 D6 D7 D7
D1 — DO —
1
DO — D1 —
D3 — D2 —
2
D2 — D3 —
No
D5 — D4 —
3
D4 — D5 —
D7 — D6 —
4
D6 — D7 —

Tab. 2-9: Mapping for four-channel analog input modules
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@® Two-channel analog output modules

. Process Image [Byte]
s Register

Type of module Name ID number | Description communication T Output
Yes 6 6

Analogoutputmodule | ¢y pa> v |51205042 |2 outputs0to 10V

(voltage) No 0 4
Yes 6 6

Analogoutputmodule | oy 5as | | 51205041 |2 outputs 4 to 20 mA

(current) No 0 4

Tab. 2-10: Profibus DP process data of two-channel analog output modules

Data type
Register Channel MOTOROLA INTEL
communication
Input Output Input Output
SO co SO co
1 D1 D1 Do DO
DO Do D1 D1
Yes
S1 (@ S1 (@
2 D3 D3 D2 D2
D2 D2 D3 D3
: — D1 — DO
— DO — D1
No
— D3 — D2
2
— D2 — D3

Tab. 2-11: Mapping for two-channel analog output modules
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® Four-channel analog output modules

. Process Image [Byte]
Type of module Name ID number | Description G om':g::itcearti o
Input Output
Yes 12 12
STL-DA4-V1 51205038 4 outputsO0to 10V
Analog output No 0 8
modules (voltage) Yes 12 12
STL-DA4-V2 | 51205039 4 outputs-10to 10V
No 0 8
Yes 12 12
Analog outputmodule | ¢r pag | | 51205040 | 4 outputs 4 to 20 mA
(current) No 0 8

Tab. 2-12: Profibus DP process data of four-channel analog output modules

Data type
Register Channel MOTOROLA INTEL
communication
Input Output Input Output
SO Cco SO Cco
1 D1 D1 DO DO
Do DO D1 D1
S1 C1 S1 C1
2 D3 D3 D2 D2
D2 D2 D3 D3
Yes
S2 C2 S2 c2
3 D5 D5 D4 D4
D4 D4 D5 D5
S3 c3 S3 c3
4 D7 D7 D6 D6
D6 D6 D7 D7
— D1 — DO
1
— DO — D1
— D3 — D2
2
— D2 — D3
No
— D5 — D4
3
— D4 — D5
— D7 — D6
4
— D6 — D7

Tab. 2-13: Mapping for four-channel analog output modules
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@® Encoder module STL-ENC

s Process Image [Byte]
s Register
Type of module Name ID number | Description communication

Input Output

Input module for Yes 6 6

Encoder module STL-ENC 51205116 .
incremental encoder

No (not possible) — —

Tab. 2-14: Profibus DP process data of the encoder module

Data type
Register Channel MOTOROLA INTEL
communication
Input Output Input Output
SO Cco SO Cco
D1 D1 DO DO
Do Do D1 D1
Yes 1
S1 (@] S1 (@]
D3 D3 D2 D2
D2 D2 D3 D3
Tab. 2-15: Mapping for encoder module STL-ENC
@® Counter module STL-C100
. Process Image [Byte]
Type of module Name ID number | Description el

communication Input Output

Forward/reverse Yes 6 6
Counter module STL-C100 51244881 counter, max. fre- ]
quency 100 kHz No (not possible) — —

Tab. 2-16: Profibus DP process data of the counter module

Data type
LEEEEr Channel MOTOROLA INTEL
communication
Input Output Input Output
S C S C
D3 D3 DO DO
Yes 1
D2 D2 D1 D1
D1 D1 D2 D2
DO DO D3 D3

Tab. 2-17: Mapping for counter module STL-C100
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@® SSlinterface module

. Process Image [Byte]
Type of module Name ID number | Description G om':g::itcearti _—
Input Output
Yes 6 6
Interface module STL-SS!I 51205057 | mPutmodule for SS|
encoder No 4 0

Tab. 2-18: Profibus DP process data of the interface module STL-SSI

Data type
Register Channel MOTOROLA INTEL
communication
Input Output Input Output
SO co SO co
D1 D1 DO DO
Yes
(Alternative 1 DO DO D1 D1
format, factory _ _ — _
setting)
D3 D3 D2 D2
D2 D2 D3 D3
SO co SO co
Yes D3 D3 DO DO
(Standard format) ! D2 D2 D1 D1
D1 D1 D2 D2
DO DO D3 D3
D3 — DO —
D2 — D1 —
No 1
D1 — D2 —
DO — D3 —

Tab. 2-19: Mapping for interface module STL-SS/
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Head Station STL-PB1 (Profibus DP)

2.2.8

Configuration

Configuration of the 1/0 Modules

The configuration of the node is performed in accordance with the physical requirements of the head
station and 1/0 modules.

The head station or the process data channel is to be configured on the first slot. The other slots are
configured in accordance with the physical requirements of the I/O modules. Here only I/0 modules
with process data are relevant. The supply modules, bus internal system supply module and the bus
end module are to be ignored for the configuration because they do not provide any process data.

One or two modules are entered in the hardware catalogue for each 1/0 module.

The module appear as "name/ID number/type/specifications’, for example:
STL-DO4/51205045/4D0/24V/0.5 A.

In the hardware catalogue of GX Configurator-DP you will find the entries *STL-DO4 and *STL-RO2.
When using these denominations the head station adds the binary information of the current module
in a byte which was previously opened with a STL-D04 respectively a STL-RO2. The use of "*" is only
permitted when the number of outputs is less than or equal to the remaining bits in the previously
opened byte. The binary I/0 modules combined in a byte can be arranged at separate locations, i.e.
binary I/0 modules with a different signal type or also byte orientated I/O modules can be connected
between.

In order to be able to individually arrange the scope of connected periphery units independent of the
control program, it is possible to parameterize I/0 modules in the configuration table as "not
plugged". In this manner process data still present is filtered for the individual module and not trans-
ferred on the Profibus DP to and read by the periphery units.

GSD Files

Under Profibus DP the features of the modules are defined by the manufacturers in the form of a GSD
file (General Station Description).

Structure, content and coding of this unit main data are standardized and made available to the user
allowing to project optional DP slaves using the project units of various manufacturers.

The GSDfile is read by the configuration software and the corresponding settings are transmitted. For
the necessary inputs and handling steps please refer to user manual of the FX Configurator DP or GX
Configurator DP.

The GSD files for the STlite series can be downloaded from the following web-site:
- http://www.mitsubishi-automation.com

Menu "MyMitsubishi" — (Login) — "Downloads" — "GSD files"
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2.3

NOTES

2.3.1

2.3.2

Configuration Example for MELSEC System Q

For this example, a Profibus DP slave consisting of the following STlite modules is used:

- Head station STL-PB1

- Digital input module STL-DI8-V1 (8 inputs)

- Digital output module STL-DO4 (

- Analog output module STL-DA4-V1 (4 channels, 0 to 10 V)
(

2 channels,0to 10 V)

4 outputs)

- Analog input module STL-AD2-V
- End module STL-ET

For the specifications of the modules and the installation procedures please refer to the installa-
tion manual of the STlite series.

STlite modules with power contacts (male contacts) cannot be linked to modules with fewer
power contacts. In this case install a power supply module between the two relevant modules.

Settings for the Slave Station

For this example, the station address of the STL-PB1 is set to "1" (switch x1 = 1, switch x10 = 0, please
refer to section 2.2.4).

Configuring the Profibus DP

Start the Profibus configuration tool GX Configurator-DP. In the Project menu, click on New. Select
the MELSEC System Q and the corresponding Profibus DP master module.

Don’t modify the default settings at the next screens. Leave also the device addresses unchanged
("D1000" for input data and "D2000" for output data).

Select Consistency for the data transfer and Data transfer only as shown in the following figure.

DP Master Parameters Wizard - CPU Device Access lﬁl
i

Enter the device addresses for i:uffering 1/0 and diagnostic data.

Buffer Devices

" Slave Specific Tranzfer il

|D1DDD to |D1DD2

Imput

Output |p2000 to |p2004

[T Comm. Trouble Area | " l

[~ Extd. Comm. Trouble Area | |

[ Slave Status Area | |
[rata Transfer between CPU and master module using ... -

" Copy Instuctions &+ AutoRefresh @
PLC code options

' Data transfer only 7 Uzer vaniables " AIDUT:

] o=t Brary: start of data transfer
Pleaze export the user library and impart it in pour PLC project!

Fig. 2-11: Settings for input and output data
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Next, add the GSD files for the MELSEC STlite series to your project (Import Task -> Add GSD files).

Configure a slave station with the STL-PB1 and the STlite /O modules in the order listed above. Again,
leave all default settings unchanged.

i PROFIBUS Network

|-—;-j----gg i FDL:1 'Slave_Nr 001' (STL-PE1 (FW: 15 ...)) [IYO size=5/9 byte(s)]
d Slot:0 'S5TL-PB1 Me PI Channel'

Slot:l "STL-DI8-V1/51205052/801/24V/0.2'

Slot:3 'STL-DA4-V1/51205038/4 A0/0-10V"

d Slot:2 'STL-DO4/51205045/4D0/24V/0.54'
g Slot:4 'STL-AD2-V/51205046/2410-10V'

Fig. 2-12: Slave configuration

After wiring the Profibus DP network, downloading the configuration to the PLC and starting the
Profibus DP communication (set YO of the master module QJ71PB92V to "1"), you can monitor the
data transfer in the Device Monitor of GX Works2.

sl Device/Buffer Memory Batch Monitor-1 fr=l[-E
Device
{+ Device Mame |D1\7EID LJ T/C Set Value Reference Program Reference. ..
" Buffer Memory = Start | =|iE I ~|[oec =]
Display format
J 2 |“§! 3_2“33 ‘ﬁgjnstlm| IGI Details... ! Open... I Save... I |Du not display comments LI’.
Device FlElplciBlalals7[s[s/a[3]2[1T0 et Slot 1: STL-DIE-V1 |
D1000 olorolofelolee o 0 0 0 0 0 0 of % 2l [Slot 4:STL-AD2-V (Channel 1) |
D1001 Joloooloooofeloaolaoco €« o
D1002 0000000000000 00 0 *——o=t [Slot4:STL-AD2-V (Channel2) |
[ Not used |
« m 3
Sl Device/Buffer Memory Batch Monitor-2 = (@ =
Device
(% Device Name D200 _£| T/C Set Value Refersnce Program Reference...
" Buffer Memaory 107 t | _J { drae | _J E:'E': _J
Display format -
i | 2 Ei3_3|‘33 ,s,‘ﬂl?i[im 16 | Detais... I Qpen,.. ] save... I |Donotdisulaycoments |
Device | t—|Slot 2: STL-DO4 \
gigﬂ | Slot 3: STL-DA4-V1 (Channel 1) |
D062 Slot 3: STL-DA4-V1 (Channel 2)
gigi [Slot 3: STL-DA4-V1 (Channel 3)
|Slot 3: STL-DA4-V1 (Channel 4) |
4 i [Not used \ i

Fig. 2-13: Allocation of the input and output data for this example

As can be seenin the above picture, the inputrespectively output data of one analog module channel
is spread across two data registers. This is very unfavourable for the programming. The reason for this
is the single byte occupied by each of the digital I/O modules.
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Optimising the configuration

The input and output data of the analog modules can be shifted by adding one additional digital
module for each data direction.

But you don't have to buy two modules just to simplify the programming — these two modules are
only virtual!

Insert a digital input module with 8 inputs on slot 2 and another digital output module on slot 4.

: PROFIBUS Network
Em /O no.:0x0/FDL:0 'QJ71PBA2V!

E!,u s FDL:1 'Slave_Nr_001' (STL-PB1 (FW: 15 ...)) [VO size=6/10 byte(s)]
--------- g Slot:0 'STL-PB1 No Pl Channel'

--------- g Slot:1 'STL-DIS-V1/51205052/8D1/24V/0.2'

--------- g Slot:2 'STL-DI8-V2/51205053/8DI/24V/3.0" <—| New module |

--------- g Slot:3 'STL-DO4/51205045/4D0/24V/0.5A

--------- g Slot:4 'STL-DO4/51205045/4D0/24V/0.5A' <—| New module |

--------- g Slot:5 'STL-DA4-V1/512050358/4A0/0-10V"

--------- g Slot:6 'STL-AD2-V/51205046/2A1/0-10V"

Fig. 2-14: New configuration with two dummy modules

When a module is added to the configuration, the module parameters can be set. Select "... not
plugged" for both modules.

(& - - B
DP Slave Parameters Wizard - Slave User Parameters ﬁ
- e — - |
Select madule: |2: STL-DIB-V2/51205053/8D1/24V/3.0 ;J Edit Hex |
= Module Parameters
Terminal is physically (optionally) not plugged [

Fig. 2-15: The new digital input module on slot 2 is "physically not plugged".

- —

-_— h
DOP Slave Parameters Wizard l-‘SIa\re User Parameters ﬁ
— ey _a—

Select module: [4: STL-DO4/51205045/400,/24V/0 5A ~|  EditHex |

= Module Parameters
T T (+5tonsly) not plugged
Channel 0
+-Substitude Value 0
Channel 1
+-Substitude Value 0
Channel 2

Fig. 2-16: The additional digital output module on slot 4 is also "not plugged".
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" s Device/Buffer Memory Batch Monitor-1 =
Device
 Device Name |D1000 | T/CSetVaiue Reference Program Reference...
 Buffer Memory o start | ] = | ~[eec =]
Display format

2 iigﬁ% = ﬁf}ilﬁ[im 16 Detai_ls‘..! Open... ‘ Save.. ‘ |Duno:disu|a¥conrner!ts ~|

L+ [Slot 1: STL-DI8-V1 \

Device FIEIDICIBIAlS[8 7]6]5/43]2][1:0
0.0 00000 | == < - & ~|- [Siot2:STL-DI8-V2 (Dummy)

D1000

D100t 00 aaf0/00/0[00000000 e—_ 0
D100z 0000000000000000 e 0=/ Slot6:STL-AD2-V (Channel1) |
\\ Slot 6: STL-AD2-V (Channel 2)
L] il b
Eﬂ‘ Device/Buffer Memory Batch Monitor-2 o |[= =
Device
{* Device Name D2000 _ﬂ T/C Set Value Reference Program References,..
(" Buffer Memory 1107 | =l drass | ~1Fe o
Display format -
ﬁﬂiﬁ‘i[im 16 Demi_ls...l Qpen,.. ] save... ‘ |Dcnotdisulaycomments j

4 [SIot3:STI-D04 \

Device:
o200 :: == - -[Slot 4:STL:DO4 (Dummy) |
D2002 <—____ 0 ——[Slot 5: STL-DA4-V1 (Channel 1) |
2o S \"T\ Slot 5: STLDA4-V1 (Channel 2)
_ | Slot 5: STL-DA4-V1 (Channel 3)
4 u | Slot 5: STL-DA4-V1 (Channel 4) | i
[Not used |

Fig. 2-17: Optimised allocation of the input and output data

For the process images of the individual STlite modules please refer to the appendix, section A.1. For
example, reading a value of 16384 (4000H) from D1001 means that a voltage of 5.00 V is applied to
channel 1 of the STL-AD2-V or, if you want to output 10 V on channel 1 of the STL-DA4-V1, write 32760
(7FF8H) to D2001.

Rearrangement of the Modules

Another option for this example to allocate 16 bit input and output data to a single data register is to
mount first the analog modules and afterwards the digital modules.

. PROFIBUS Netwark
=] T VO no.-0x0/FDL:0 'QJ71PBI2V'

[=| « @@ FDL:1 'Slave_Nr_001' (STL-PB1 (FW: 15 ...)) [VO size=5/9 byte(s)]

--------- q Slot:0 'STL-PB1 No Pl Channel'

--------- q Slot:1 'STL-DA4-V1/51205038/4A0/0-10V"

‘4—' Analog modules |
--------- ﬁ Slot:2 'STL-AD2-\/51205046/2A10-10V"
--------- “ Slot:3 'STL-DIS-V1/561205052/8D1/24V/0.2'

4—' Digital modules |

--------- q Slot:4 'STL-DO4/51205045/4DO/24V/0.5A

Fig. 2-18: Configuration with analog modules mounted first

The device monitor for this configuration is shown on the next page.
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Profiksus)i2P

-

Sl Device/Buffer Memory Batch Monitor-1

a

== [Een
Device
* Device Name |D-1000 _:J T/C Set Value Reference Program Reference. ..
" Buffer Memory | = gtart | B s Lle | | fpec -]
Display format
‘ 2 |i iﬂ! 3_2 533 ‘Egills[im| IG‘ Details... l Cpen... ! Save... ‘ |Dr.- not display comments LI
e Fle[olclala[s]s 76 s/a3[2]1[0 :‘/\ Slot 2: STL-AD2-V (Channel 1)
D1000 olo ofojoloiole]o L~ Slot 2:STL-AD2V (Channel2)
D1001 0/0 00000000 0
D1002 0 0[ojoo0/0ooono —~t— Slot 3: STL-DI8-V1

ﬁﬂ Device/Buffer Memory Batch Monitor-2

[ Not used |

= |[E ] =
Device
{* Device Nama [D2ﬂ00 E‘ T/C Set Value Reference Program Reference...
(" Buffer Memory 11107 t | _J b Addras | _J E:-EC _J
Display format - =
i U 2 Bﬂ]%g[?}‘ ,ﬁﬂiﬁ‘i[’m 16 | Detais... I QOpen. .. ] Save... I |Donotdi5ﬁa\rcon¥nents -
Device FIEDC Blalgsi7l6/5432(10 ﬁi’ Slot 1: STL-DA4-V1 (Channel 1)
D2000 oooooooaoloooooooo|<*€ @
D2001 0000000000000 00 0| e 5 Slot1:STLDA4VI (Channel2)
g/o/ploloooojooooooadn -—me— 3
Ll 8 gl - [Slot 1: STL-DA4-V1 (Channel 3) |
02003 0000000000000 000 e 0
D004 5 0000000000000 00 -—_ 0 - Slotl:STL-DA4V] (Channel4) |

[Slot 4: STLDO4
[ Not used |

il

Fig. 2-19: Device monitor for the configuration with the analog modules mounted first

233 Saving devices

A digital output module with less than eight outputs (STL-DO4 or STL-RO2) will occupy a whole byte
although only two or four bits are used. (See allocation for the digital output module STL-DO4 in the

above figure.)

When, for example, another STL-DO4 is used in the configuration, this module can be entered as
*STL-DO4. The four bits belonging to this module will be entered in the same byte as the data for the
previous STL-DOA4. Since the byte is now complete, any other STL-DO4 has to be entered as STL-DO4.

Project Slave Modules

[=]--< iy 1: Slave_Nr_001

STL-PB1 No Pl Channel

STL-DA4-V1/51205038/4A0/0-10V

STL-ADZ-V/51205046,/241/0-10V

STL-DI8-V1/51205052/8D1/24V/0.2

STL-DOA4/51205045/4D0/24V/D.5A

] 51 205045/400,/24V/0.5A

q STL-DO4/51205045/4D0,24V/0.5A

<—| This STL-DO4 occupies the bits 3 to 0 of byte n.

<—| This STL-DO4 occupies the bits 7 to 4 of byte n. |

<—| This STL-DO4 occupies the bits 3 to 0 of byte n+1. |

Fig. 2-20: The amount of used devices is reduced when the denomination "*" s used.
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Overview

CCLirde

3

3.1

CC-Link

Overview

The open fieldbus and control network CC-Link (Control & Communication Link) provides fast data
communications with different devices. As with all manufacturer specific networks, CC-Link is quickly
implemented and is guaranteed to work. CC-Link is also an open network and therefore allows many
third-party products now appearing on the market with CC-Link connectivity.

Slave stations

(C-Link

Fig. 3-1:  Typical CC-Link configuration

Structure
A CC-Link system consists of a master and up to 64 slave stations.

@® Master: The master has the control information (parameters) and controls the entire network.
One Master station is required in each network. The station number is fixed to 0.

@ Slave: The CC-Link slaves are the link to the field side. They edit the input data of the peripheral
equipment for the communication with the master and output the master data to the peripheral
equipment.

@ Station: A station is a device that is connected via the CC-Link. Station numbers from 1 to 64 can
be assigned.

@® Remote device station: A station that can use bit data and word data (Example: Digital and
analog I/0 modules).

@® Remote I/O station: A station that can only use bit data (Example: Digital I/O modules)
Transmission speeds from 156 kbit/s to 10 Mbit/s can be used. The maximum transmission distance
is limited from 100 to 1200 m, depending on the bit rate used.

Cable types

The data communications requires standardized shielded twisted-pair cable with 3 wires.
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Head Station STL-BT1 (CC-Link)

3.2

NOTE

Head Station STL-BT1 (CC-Link)

The head station STL-BT1 is used in a remote station or a remote I/O station on CC-Link. It displays the
peripheral data of all connected STlite modules to the CC-Link.

Fig. 3-2: Head station STL-BT1 for CC-Link
(with connected digital input
module)

i}
L=
€

The head station determines the physical structure of the node and automatically creates alocal proc-
ess image from this with all inputs and outputs. This could involve a mixed arrangement of analog
(word by word data exchange) and digital (byte by byte data exchange) modules.

The data of the analog modules are mapped into the process image according to the order of their
position downstream of the head station.

The bits of the digital modules are compiled to form bytes and also mapped into the process image
attached to the data of the analog modules. Should the number of digital I/Os exceed 8 bits, the head
station automatically starts another byte.

The process image is subdivided into an input and output data area. The process data can be read in
via CC-Link and further processed in a control system. The process output data is sent via CC-Link.

The STL-BT1 can occupy up to four stations.

For the specifications of the head station STL-BT1 please refer to the installation manual of the
STlite series.
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3.2.1

3.2.2

View

@ CCLink |m:M| ?lt,apt;i,c)f power
Oy O® — System
0 .
@i O - Power jumper contacts
CC-Link interface — O b == Data contacts
(9 pin D-Sub, female) s
RD 0 upply
© . . B 24V DC
© oV
®o
() Supply via power jumper
[ ] ] contacts
24V DC
Transmission speed and @®
Address mode BN
— 0V
Address —p! “@ E =]
[ee]
[ ] ]
Address — “@ n
Configuration interface - Power jumper contacts
Fig. 3-3:  Head station STL-BT1 (CC-Link)
Device Supply
' |
Modules
L =]
%ug 24V O I_ I
og 1(5 (])s 24V )
- 24V/0V Y« 10nFF 5V Electronics
v
oV o [
2 6|
9 2w o
—C 24V
JVAS Field
n bus
E 3 7 interface
S (E 9 ov o—
E —C ov 10nF
= A &F
29 oo
— L
STL-BT1
IR
Fig. 3-4:  Block diagram for the head station STL-BT1 (CC-Link)

The device supplyisintended both for the system and the field units. Two external supply voltages are

required:

@® 24V DC for the head station

® 24V DCfor the connected STlite modules (forwarded via the power jumper contacts)

The fieldbus interface is supplied with electrically isolated voltage from the internal system supply

module.
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3.23 Display Elements

Fig. 3-5:  The operating condition of the head
] station is signalled via LEDs.

cc-Link |([othloz]] A

Ul ==
LRUN
O (90 e
]
Qsp .
Oro i
i
(N
@
LED Color Status Description
L.RUN Green ON Data link is being executed.*
ON Communication error (host).*
L.ERR Red
Flickering | Switch type setting was changed while power was ON.*
SD Green ON Data is being transmitted.*
RD Green ON Data is being received.*
ON Node operation*
Green
0 Blinking | Waiting for initial data*
L ® Startup
Red Blinking .
® Faults occurring*
ON System supply is ok.
A Green
OFF System supply failed.
ON Field supply (power jumper contacts) is ok.
B Green
OFF Field supply failed.

Tab. 3-1:  Description of the LEDs of the STL-BT1

* The state of the CC-Link communication is displayed by the four LEDs L.RUN, L.ERR, SD and RD. Detailed fault messages
are indicated with a blink code of the |0 LED. Please refer to the manual of the STL-BT1 for a detailed description of these
LEDs.
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3.24 Setting the Station Address

The station address (decimal) is determined using two rotary switches on the STL-BT1.

Fig. 3-6:  Rotary switches of the STL-BT1

. Unit position of the address

. Tens position of the address

The switch “x1” determines the units position of the address, the switch “x10” determines the decimal
positions of the address (for example “x1: 2, “x10": 3 -> address =2 + 10 x 3 = 32).

A valid CC-Link station address can be set within the range from 1 to 64.

The setting is only read during the power up sequence. Changing the switch position during opera-
tion does not change the configuration of the head station. Turn off and on the power supply for the
head station to accept the changing.

Rules for CC-Link station numbers:

@ Set station number in sequence.

@ The station numbers can be set regardless of the order in which stations are connected.
@® Do not duplicate station numbers.

@ Specify unoccupied station numbers as reserved stations.
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3.25

NOTE

Setting the Transmission Speed and Address Mode

The STL-BT1 supports five different transmission speeds and two address modes (fixed address mode

and auto address mode).

In auto address mode the head station determines the number of addresses (numbers of occupied
stations) according to the connected STlite modules (one to four addresses per head station).

In fixed address mode the head station sets the number of occupied stations to four irrespective to

the connected STlite modules.

Number of units and number of stations:

The number of units is the number of devices that are physically connected to a single CC-Link.

The number of stations is the total number of occupied stations among all slave stations that are
connected via the CC-Link. One unit can occupy up to four station numbers.

[

Fig. 3-7: Transmission speed and address
mode selector switch of the STL-BT1

Position of the selector switch
Transmission speed Fixed address mode Auto address mode
(STL-BT1 occupies 4 stations) (STL-BT1 occupies 1 to 4 stations)
156 kbit/s 0 5
625 kbit/s 1 6
2.5 Mbit/s 2 7
5 Mbit/s 3 8
10 Mbit/s 4 9

Tab. 3-2:  Selection of transmission speed and address mode
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3.2.6 Pin Configuration of the CC-Link Interface
Fig. 3-8:  9-pin D-SUB female connector for
connection to CC-Link
9 |l9 i >
8 3
7
6 |l6 r
Pin of the . L Tab. 3-3:  Pin configuration of the CC-Link
D-SUB connector Signal Description interface of the STL-BT1
1 —
Not used
2 —
3 DA Data A
4 DG Data ground
5 —_
6 — Not used
7 —
8 DB Data B
9 — Not used
Housing SLD Shield
3.2.7 Wiring
Maximum overall cable distance
Master station R . R .
Remote station Remote station emote station emote station
I I I I
e N
r Station to station cable !
length
r Maximum overall cable distance L

Fig. 3-9:  Definition of cable length

Transmission speed

Station to station cable length

Maximum overall cable distance

156 kbit/s

625 kbit/s

2.5 Mbit/s

=20cm

5 Mbit/s

10 Mbit/s

1200 m

900 m

400 m

160 m

100 m

Tab. 3-4: The maximum overall cable distance depends on the transmission speed
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NOTE

NOTE

CC-Link Dedicated Cable

Use the CC-Link dedicated cable for the CC-Link system. If a cable other than the CC-Link dedicated
cable is used, the performance of the CC-Link system cannot be guaranteed.

If you have any questions regarding the CC-Link dedicated cable or CC-Link in general, visit the
CC-Link Partner Association homepage http://www.cclink.org/.

I For details, refer to the CC-Link cable wiring manual issued by CC-Link Partner Association

Connection to CC-Link

— The master module can be situated anywhere in the network.

— Star connection is not allowed.

- Make a daisy chain without drops.

- Each end of a CC-Link network must be terminated with a resistor.

— Use the fieldbus connector STL-CClink con for connection to the D-SUB connector of the head
station STL-BT1 (see next page).

Master Slave Slave

DA - T DA T T DA
e = IRV AR VAL e WAV VAT ==
) DB — — DB — - DB i
Terminal . /\ /\ - . /\ /\ ' Terminal
resistor DG | U DG U L DG resistor

SLD CC-Link dedicated cable\ SLD /EC—Link dedicated cable SLD

FG FG FG

Fig. 3-10: Wiring of a CC-Link network

Connect the shielded wire of the CC-Link dedicated cable to “SLD" of each device, and ground
both ends of the shielded wire.

CAUTION:
When the CC-Link cable is laid, do not lay it close to main circuits or power lines.

They should be installed 100 mm (3.9 inch) or more from each other. Not doing so could result
in noise that would cause malfunctioning.
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CC-Link Fieldbus Connect

or

The fieldbus connector STL-CClink con connects a CC-Link device to a CC-Link line.

The fieldbus connector has the following features:

Fig. 3-11: Connector STL-CClink con

@® Two horizontal cable entries (One input and one output).

@ Fast and maintenance-free CAGE CLAMP® connection, can be held in the open position with the
help of an actuation slide mechanism.

@ Externally operable switch to activate or deactivate the terminating resistor.

For the first and last station on the bus, the switch must be set to “ON” (terminating resistor
activated). Set the switch to “OFF” for the intermediate stations on the bus (terminating resistor

deactivated).

110Q
DA
—> | DB
DG
DA
<— | DB
DG
F 36mm  —>
%\ ‘e 5-6 mm
%‘ ‘emmm

Fig. 3-12: Internal wiring of the connector
STL-CClink con

Fig. 3-13: Required preparation of the CC-Link
cable for connection to the connector
STL-CClink con
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3.2.8 Local Process Image
After switching on, the head station STL-BT1 recognizes all connected STlite modules which supply
data or wait for data (data width/bit width > 0). Analog and digital I/O modules can be mixed.
The head station produces an internal process image from the data width and the type of STlite mod-
ule as well as the position of the STlite modules in the node. It is divided into an input and an output
data area.
The data of the digital STlite modules are bit orientated, i.e. the data exchange is made bit for bit. The
analog and special function STlite modules are all byte orientated modules, i.e. modules where the
data exchange is made byte for byte.

NOTE For the number of input and output bits or bytes of the connected STlite modules please refer to
the corresponding I/0O module description in the appendix of this manual.

The data of the STlite I/O modules are separated for the local input and output process image in the
sequence of their position after the head station in the individual process image.

In the respective I/0 area, first of all analog modules are mapped, then all digital modules, even if the
order of the connected analog and digital modules does not comply with this order. The bits of the
digital modules are grouped, each of these groups having a data width of 1 byte. Should the number
of digital I/Os exceed 8 bits, the head station automatically starts another byte.

NOTE A process image restructuring may result if a node is changed or extended. In this case the process
data addresses also change in comparison with earlier ones. In the event of adding a module, take
the process data of all previous modules into account.

Address Area per Station

The areas shown in the following table are allocated for the remote I/0O (RX/RY: bit devices) and remote
registers (RWw/RWr: word devices) by the master station, depending on the number of occupied sta-
tions.

NOTE I Sixteen points of the remote I/O are reserved for the system.

Number of occupied stations
Type of data
1 2 3 4
Total 32 points 64 points 96 points 128 points
Remote input: RX @ - - - -
User area 16 points 48 points 80 points 112 points
Total 32 points 64 points 96 points 128 points
Remote output: RY @ - - - -
User area 16 points 48 points 80 points 112 points
rwr @ 4 points 8 points 12 points 16 points
Remote registers
RWw @ 4 points 8 points 12 points 16 points
Tab. 3-5:  The size of the address area depends on the number of occupied stations
@ Rx: Inputs from digital input modules
@ Ry: Outputs to digital output modules
® Rwr: Input data from analog modules or special function modules (e. g. counter)
@ Rww: Output data to analog modules or special function modules
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The position of the remote I/0O system area is shown in the following table.
Number of occupied stations
RX/RY
1 2 3 4

00 to OF User area

10to 1F System area User area

20 to 2F User area

30to 3F System area User area

40 to 4F

Cannot be used
50 to 5F System area
Cannot be used
60 to 6F
Cannot be used

70to 7F System area

Tab. 3-6:  User areas and system areas
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Initial Data Transfer

After power-on or hardware reset, the head station STL-BT1 requestsiits initial data (i.e. the system bits
for fault behaviour) from the master station as described below.

RX(n+1)8 .-
Initial data processing request e

RY(n+1)8 NS

Initial data processing complete

RX(n+1)9 .D D
Initial data setting complete /. .

RY(n+1)9 \\>

Initial data setting request

RX(n+1)B
Remote station READY

——p : Executed by the sequence program
........... p» : Executed by the head station STL-BT1

Fig. 3-14: Timing diagram of the system flags

Remote device

Signal name Description
Input Output

After the power is turned on or after the hardware reset, the
initial data processing request flag is turned on by the head
Initial data processing station STL-BT1 in order to request the initial data setting.
request It is turned off when the initial data processing is complete
(When the initial data processing complete flag RY(n+1)8 is
turned on).

RX(n+1)8

After the power is turned on or after the hardware reset, the
Initial data processing com- | initial data processing complete processing is executed by
plete the initial data processing request, and this flag is turned on
after the processing is completed.

RY(n+1)8

When there is an initial data setting request (i.e. RY(n+1)9 is
turned on), this flag is turned on by the initial data setting
completion.

When the initial data setting request flag is turned off after
the initial data setting completion, the initial data setting
complete flag is also turned off.

RX(n+1)9 Initial data setting complete

RY(n+1)9 | Initial data setting request | This flag is turned on to set or modify the initial data.

This flag is turned on when an error occurs in the head station
STL-BT1.

This is turned on when the initial data setting is complete and
the head station STL-BT1 is in the READY status, after the
RX(n+1)B Remote station READY power is turned on or after the hardware reset.

It is turned off during the test mode. (This is used to interlock
the read and write from the master module.)

RX(n+1)A Error status

Tab. 3-7: Remote devices for initialization
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Data Exchange

After mapping the I/0-data of the STlite /O modules to the local process image the head station cycli-
cally transfers the digital input data from the process image to the Remote I/O area and the analog
input data to the Remote Register area.

Inthe same way the digital output data from the Remote I/0 area and the analog output data from the
Remote Register area to the are transferred to the process image.

Head station STL-BT1 (CC-Link)
CC-Link address area Memory area for
Remote I/O input data
Inputs Outputs Word 0 /0 modules
Analog
| (X AN I B X AN X J
nput
] modules
] ~— Digial «_| \{oo I
Word 255 | v
CC-Link address aréa Memory area for 7
Remote registers output data @& o0 ,{ e
\ In Out Word 0
Analog
— 06|00 |00 00
\/ Output
modules DI | Al | AO| DO
Digital
Word 255
Fig. 3-15: Data exchange for CC-Link
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Allocation of the Input and Output Data

NOTE For the meaning of input and output bits or bytes of the connected STlite modules please refer to
the corresponding I/0 module description in the appendix of this manual.
The index k in the following tables points to the next free Remote input/output or Remote register
(read/write).
@® Digital /0O modules
Process Image [Bit]
Type of module Name ID number | Description
Input Output
STL-DIS-V1 | 51205052 8 0
Digital input modules 8 inputs for source type sensors, 24 V DC
STL-DI8V2 | 51205053 8 0
Tab. 3-8:  Process data of digital input modules
Remote Signalname | | Remote Signal name Tab. 3-9: Allocatlon of data for the digital
oyt P input modules STL-DI8-V1 and
RXn(k) X0 STL-DI8-V2
RXn(k+1) X1
RXn(k+2) X2
RXn(k+3) X3
RXn(k+4) X4
RXn(k+5) X5
RXn(k+6) X6
RXn(k+7) X7
Process Image [Bit]
Type of module Name ID number | Description
Input Output
STL-DO4 51205045 4 transistor outputs, 24V DC, 0.5 A, 0 4
source type
Digital output STL-DO8 51205043 8 transistor outputs, 24 V DC, 0.5 A, 0 8
modules source type
) 2 relay outputs 230 V AC/ 30V DC,
STL-RO2 51205044 500 VA/60 W 0 2
Tab. 3-10: Process data of digital output modules
Remote Signalname | | Remote Signal name Tab. 3-11: Allocation of data for the digital
oyt LA output module STL-DO4
RYn(k) YO
RYn(k+1) Y1
RYn(k+2) Y2
RYn(k+3) Y3
3-14 2 MITSUBISHI ELECTRIC



Head Station STL-BT1 (CC-Link) CClink

Remote . Remote . Tab. 3-12: Allocation of data for the digital
. Signal name Signal name
ot Dutpak output module STL-DO8
RYn(k) YO
RYn(k+1) Y1
RYn(k+2) Y2
RYn(k+3) Y3
RYn(k+4) Y4
RYn(k+5) Y5
RYn(k+6) Y6
RYn(k+7) Y7
Remote Signal name Remote Signal name Tab. 3-13: Allocation of data for the relay out-
i LA put module STL-RO2
RYn(k) YO
RYn(k+1) Y1
@® Two-channel analog input modules
Process Image [Byte]
Type of module Name ID number | Description
Input Output
Voltage STL-AD2-V 51205046 2inputsO0to 10V
Analog input Current STL-AD2-| 51205047 2 inputs 4 to 20 mA 4 0
modules 2 inputs for Pt100 resist
Temperature | STL-TI2 51205048 Inputs tor resistance
thermometers
Tab. 3-14: Process data of two-channel analog input modules
Remote n A Remote A .
register Signal name | High byte | Low byte register Signal name | High byte | Low byte
RWrn(k) Al Channel 1 D1 DO
RWrn(k+1) Al Channel 2 D3 D2
Tab. 3-15: Allocation of data for two-channel analog input modules

@® Four-channel analog input modules

Process Image [Byte]
Type of module Name ID number | Description
Input Output
Vol STL-AD4-V1 51205049 4inputs0to 10V
i oltage
Analog input STL-AD4-V2 | 51205050 |4 inputs-10to 10V 8 0
modules
Current STL-ADA4-| 51205051 4 inputs 4 to 20 mA
Tab. 3-16: Process data of four-channel analog input modules
Remote . . Remote . .
register Signal name | High byte | Low byte register Signal name | High byte | Low byte
RWrn(k) Al Channel 1 D1 Do
RWrn(k+1) Al Channel 2 D3 D2
RWrn(k+2) Al Channel 3 D5 D4
RWrn(k+3) Al Channel 4 D7 D6
Tab. 3-17: Allocation of data for four-channel analog input modules
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@® Two-channel analog output modules

Process Image [Byte]
Type of module Name ID number | Description
Input Output
Analog output | Voltage STL-DA2-V | 51205042 2 outputs 0to 10V o .
modules Current STL-DA2-| 51205041 2 outputs 4 to 20 mA
Tab. 3-18: Process data of two-channel analog output modules
Remote . A Remote A -
register Signal name | High byte | Low byte register Signal name | High byte | Low byte
RWwn(k) AO Channel 1 D1 DO
RWwn(k+1) AO Channel 2 D3 D2
Tab. 3-19: Allocation of data for two-channel analog output modules

@® Four-channel analog output modules

@® Encoder module STL-ENC

Process Image [Byte]
Type of module Name ID number | Description
Input Output
Vol STL-DA4-V1 | 51205038 4 outputsOto 10V
oltage
Analog output STLDA4V2 |51205039 |4 outputs—10to 10V 0 8
modules
Current STL-DA4-| 51205040 4 outputs 4 to 20 mA
Tab. 3-20: Process data of four-channel analog output modules
i O Signal name | High byte | Low byte oS Signal name | High byte | Low byte
register register
RWwn(k) AO Channel 1 D1 DO
RWwn(k+1) AO Channel 2 D3 D2
RWwn(k+2) AO Channel 3 D5 D4
RWwn(k+3) AO Channel 4 D7 D6
Tab. 3-21: Allocation of data for four-channel analog output modules

Process Image [Byte]
Type of module Name ID number | Description
Input Output
Encoder module STL-ENC 51205116 | nputmodule forincremen- 6 6
tal encoder
Tab. 3-22: Process data of the encoder module
pemiote Signal name | High byte | Low byte TS Signal name | High byte | Low byte
register 9 gh by vt register 9 gh byt 4
Process data/ Set value/
RWrn(k) Status byte Do 50 RWwn(k) Control byte Do co
Status byte/ Control byte/
RWrn(k+1) Process data S1 D1 RWwn(k+1) Set value c1 D1
RWrn(k+2) Process data D3 D2 RWwn(k+2) Set value D3 D2

Tab. 3-23: Allocation of data for the encoder module STL-ENC
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@® Counter module STL-C100

Process Image [Byte]

Type of module Name ID number | Description
Input Output
Counter module STL-C100 51244881 Forward/reverse counter, 6 6
max. frequency 100 kHz
Tab. 3-24: Process data of the counter module

Remote . . Remote . .
register Signal name | High byte | Low byte register Signal name | High byte | Low byte
RWrn(k) Status byte 0 S RWwn(k) Control byte 0 C
RWrn(k+1) Counter value D1 DO RWwn(k+1) Set value D1 DO
RWrn(k+2) Counter value D3 D2 RWwn(k+2) Set value D3 D2

Tab. 3-25: Allocation of data for the counter module STL-C100

@® SSlinterface module

Process Image [Byte]
Type of module Name ID number | Description
Input Output
Interface module STL-SSI 51205057 Input module for SSI encoder 4 0
Tab. 3-26: Process data of the interface module STL-SSI
Remote . . Remote . .
register Signal name | High byte | Low byte register Signal name | High byte | Low byte
RWrn(k) Process data D1 DO
RWrn(k+1) Process data D3 D2
Tab. 3-27: Allocation of data for the interface module STL-SSI
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3.3 Configuration Example for MELSEC System Q
For this example, a CC-Link slave consisting of the following STlite modules is used:
- Head station STL-BT1
- Digital input module STL-DI8-V1 (8 inputs)
- Digital output module STL-DO4 (4 outputs)
- Analog output module STL-DA4-V1 (4 channels, 0to 10 V)
- Analog input module STL-AD2-V (2 channels,0to 10 V)
- End module STL-ET
NOTE For the specifications of the modules and the installation procedures please refer to the installa-
tion manual of the STlite series.
STlite modules with power contacts (male contacts) cannot be linked to bus modules with fewer
power contacts. In this case install a power supply module between the two relevant modules.
3.3.1 Settings for the Master Station

In this example,a QJ61BT11N is used as master station for the CC-Link. The station number is set to "0"
and the mode switch to "4" for a transmission speed of 10 Mbit/s.

Fig. 3-16: Station number and transmission
speed selector switches of the
QJ61BTTIN

Station number: 0
x10=0

x1=0

Transmission
speed: 10 Mbit/s

MODE =4

2 MITSUBISHI ELECTRIC



Configuration Example for MELSEC System Q CC-Liirvi

3.3.2 Settings for the Slave Station

Station Address

For this example, the station address of the STL-BT1 is set to "1" (switch x1 = 1, switch x10 =0, please
refer to section 3.2.4).

Transmission Speed and Address Mode

The transmission speed and address mode selector switch of the STL-BT1 is set to "9". This will result
in a transmission speed of 10 Mbit/s and auto address mode (see section 3.2.5). The auto address
mode is needed since the slave station is later set to occupy 1 station.

3.33 Configuring the CC-Link Network

Start GX Works2. In the project navigator window, open the Parameter, double click on Network
parameter and then on CC-Link.

Enter the following parameters for the master station.

ﬁ Metwork Parameter - CC-Link Module Configuration ’E“E
Mumber of Modules m Boards  Blank : NoSettng [ Set the station information in the CC-Link configuration window
1 2
Start IO Mo. aaoa
Operation Setting Operation Setting
Type Master Station -
Master Station Data Link Type PLC Parameter Auto Start -
Mode Remote Net(ver.2 Mode) -
Total Module Connected 1
Remote input{RX) X1000
Remote output{RY) 1000
Remate register (RWr) D1000
Remote register(RWw) 02000
Ver.2 Remote input(RX)
Wer, 2 Remote output(RY)
er, 2 Remote register{RWr)
Ver.2 Remote register(R\Ww)
Spedal relay(SB) 5B0
Spedial register(SW) sWo
Retry Count 3
Automatic Reconnection Station Count 1
Standby Master Station Mo,
PLC Down Select Stop -
Scan Mode Setting Asynchronous -
Delay Time Setting 0
Station Information Setting Station Information
Remote Device Station Initial Setting et ey
Interrupt Settinas Interrupt Settinags

Fig. 3-17: CC-Link master parameter

Click on Station Information. This will open the screen shown on the next page.
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- — h‘
CC-Link Station Information Module 1 .
[
Expanded Cydic Mumber of Remote Station Reserve/Invalid Inteligent B
Station Mo, Station Type Setting Occupied Stations Points Station Select Send f
1f1  |\ver.1Remote Device Station + |[Single w |Occupied Station 1 | 32Points + |Mo Setting -
[
Inteligent device station at station type also indudes local station and standby master station.
Default | Check End Cancel

Abb. 3-18: Parameter for the CC-Link slave station

Setthe STlite modules to occupy 1 station. This will resultin the following number of occupied devices

in the PLC.
Number of
Type of data devices
Total 32 points
Remote input RX (Inputs from digital input module STL-DI8-V1)
User area 16 points
Total 32 points
Remote output RY (Outputs to digital output module STL-DO4)
User area 16 points
RWr (Input data from analog input module STL-AD2-V) 4 points
Remote register
RWw (Output data to analog out module STL-DA4-V1) 4 points

Tab. 3-28: Number of remote devices for the CC-Link slave station

Combined with the head addresses for the remote devices entered in the master parameter, the proc-
ess image is as follows (refer to section 3.2.8 and the appendix, section A.1):

Type of data Devices Remark
X1000 to X1007: X0 to X7 of STL-DI8-V1
RX (Inputs from User area X1000 to X100F
Remote inputs digital input mod- X1008 to X100F: Not used

ule STL-DI8-V1) System area X1010to X101F | —

Y1000 to Y1003: YO to Y3 of STL-DO4

RY (Outputs to dig- | yser area Y1000 to Y100F
Remote output ital output module X1004 to X100F: Not used
STL-DO4) Systemarea | Y1010to Y101F | —
RWr (Input data from analog input D1000: Channel 1, D1001: Channel 2
D1000 to D1003
module STL-AD2-V) D1002, D1003: Not used
Remote register D2000: Channel 1, D2001: Channel 2
RWw (Output data to analog out : Channel 1, :Channe
D2000 to D2003
module STL-DA4-V1 D2002: Channel 3, D2003: Channel 4

Tab. 3-29: Remote devices of the CC-Link slave station
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3.34 Sequence Program for Initialization of the CC-Link Head Station

The program required for initialization of the head station STL-BT1 (refer to Fig. 3-14) is shown in the
following illustrations.

%, Global Label Setting STL_BTL CC Link Station [r= | -= |3
| Cass | _Label Name | _Data Type | | Device | Address il

1 |VAR_GLOBAL  |R¥_n_18_Init_Data_process_req Bit e X4120

2 |VAR_GLOBAL - |R¥_n_19_Init_Data_sst_compl Bit X115 %X4121

3 |VAR GLOBAL - [R¥_n_1A_Emor_Status Bit X101A %IX4122

4 |VAR GLOBAL - |R¥_n_1B_Remote_station_READY Bit X1018 %%4123

5 |VAR_GLOBAL = |RY _n_18_Init_Data_process_compl Eit Y1018 LXA120

§ |VAR GLOBAL « |RY_n_19_Int_Data_set_req Bit Y1019 |Z0x4121

7 |VAR_GLOBAL + [STL_BT1_Station_IS_READY Bt

g | -

3 |VAR GLOBAL + [Output_Byt=1 Bt(0.7) _[[rito0 [%ax40s6

10 |VAR_GLOBAL - |Input_Byte1 Bit(0..7) ... ||¥1000 %I%4096

11 |[WAR_GLOBAL - [Output_Wonds Word[Signed}D..3) .. ||D2000 %MW0.2000

12 |VAR_GLOBAL - |Input_Wards Word[Signed}D..3) . ||D1000 %MW0.1000

13 .

14 ¥ -
o " | 3

Abb. 3-19: Global Label settings

.

] STL-ETL Init [PRG] Program [Structured Ladder/FED] (===
1 Init Process for STL-BT1 CC-Link Head Station | o
“R¥_n_18_Int: Data: process req - = : - - -« -+ - RY:n:18_Int_Data_process compt
| : N R
‘RY_n_15_Int: Data: set_reg:
2
3 R.‘Q_n_TS_||'.it-_Da‘.§-_Drt-cess_req oo e e - RY-n-18 Init_Data_process comph
! . . . . . oo
5]
- R¥.n_19:Int_Data.set compl - - : - - - : - - - ‘R¥_.n_19 Int: Data: set_req
| Lomp
B¥ n.1B_Remote_station- READY: - - - - - - - - - - STL BTt Station-|S: READY
| A
R — j_‘

Abb. 3-20: Program for initialization of the STL-BT1
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3.3.5 Monitoring the Data Transfer

After wiring the CC-Link network, downloading the program and the parameters to the PLC and start-
ing the CC-Link communication by running the sequence program shown on the previous page, you
can monitor the data transfer in the Device Monitor of GX Works2.

Remote inputs

ﬁ Device/Buffer Memory Batch Menitor-1 -(Monitorirtg} EI
~Device
& Device Name __v_J T/C Set Value Reference Program [ Reference...
" Buffer Memory Module Start ] _j (HE®)  Address J ___J ]DEC __j
- ~Display format -
Modify Value... I 2 ‘|Ha]3h ?2, 1 ﬁ‘}]HS[imJ 16 l Details. .. ‘ Open... ] Save... ‘ ]DD not display comments __VJ
Device Fle[olclelalala]zls[5]ala]2]1]o] 1=
%1000 0|0j0j/0Oj0j0{0j0jOj0{0|0O|0jO{0O|0O 2] Inputs from STL-DI8-V1
%1010 oo oofffooolooooooao 2048) ~| «—— Systemarea
4| n 3

Abb. 3-21: Remote inputs (The input "Remote station ready" (X101B) is ON.)

Remote outputs
ﬁ Device/Buffer Memory Batch Menitor-1 .(Monitoring) El
Device
&' Device Name _v_J T/C Set Value Reference Program [ Reference...
" Buffer Memory [Module Skart ] _j (HE®)  Address J __J 1[I-EC __J
Display format -
Maodify Value.. l ]3h ?2, i ‘5,,] HS[| J IE I Details.. Open... ] Save... ‘ ]Do niot display comments __vJ
Device FlElplclBlalalslz|s[s5]al3]2]1(0] -]

1000 0j0j0|0Oj0j0{0|ODj0Oj0O}0O UlD 000 Outputs to STL-DO4

1010 0/0{0/0O/0/0O{0/Dj0O/0{0|0|0j0{0|0 2] 714— System area
A 11 3

Abb. 3-22: Remote outputs for this example
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CCHLind
Remote register RWr
ﬁ Device/Buffer Memory Batch Menitor-1 .(Moni‘toring) EI
~Device
' Device Mame _v_J T/C Set Value Reference Program [ Reference...
(" Buffer Memory Module Start ] _] (HE®)  Address J __“_J i[;.Ec ‘_J
~Display format -
Madify Value... ‘ 2 ‘IE} :EE :32:!2 ﬁ‘!IHS[imj IB] Details... I Open... ] Save... ] ]Do not display comments _‘ﬂ
Device Flelolclelalelalzlsls5]alz]2]1]0 1
D 1000 o/0jojo|0j0j0|0|0{0/0|0|0j0}0O|0 D__J ~<¢—— Input data from STL-AD2-V, channel 1
D001 0/0{0/0/0Dj0/O/0|0Oj0OjO(0OjQ/0/DD 0 ~<+—— Input data from STL-AD2-V, channel 2
01002 0joj0joj0j0i0j0j0OjOjO[O|Qj0OjOI0O 0
D1003 gioiojojojoi0oj0jOjOi0/OjQI0iOIO U'j
i it ¢
Abb. 3-23: Remote registers RWr

For the process images of the individual STlite modules please refer to the appendix, section A.1. For

example, reading a value of 16384 (4000H) from D1000 means that a voltage of 5.00 V is applied to
channel 1 of the STL-AD2-V.

Remote register RWw

ﬁ Device/Buffer Memory Batch Monitor-1 -(Monitoring) EI
~Device
% Device Name __'_J T/C Set Value Reference Program . Reference...
" Buffer Memory Module Start ] _j (HE®)  Address J ____J i[:-EC ._j
~Display format -
Modify Value... 2 im} 32 %gl'ﬁ,‘}]ﬂﬂimj IS] Details... ‘ Open... ] Save... ] ]Do not display comments :J
Device Flelplclelalalaizls|slalzlz]ilo 1]
02000 g/ojojojojojojojojojOj/OjOj0j0O/O U_J<— Output data to STL-DA4-V1, channel 1
D2001 0/0j0/0/0{0D/0/0j0[0/00/0[0{0 0 0 <—— Output data to STL-DA4-V1, channel 2
02002 0/0{0/0/0jD{0O/0OjOj0O/0/0O|O0{OO 0 <—— Output data to STL-DA4-V1, channel 3
D2003 0iDj0j0|0jDI0/0|D{DI0|0|0{0{0|O0 0 vj<— Output data to STL-DA4-V1, channel 4
< I b

Abb. 3-24: Remote registers RWw

If you want to output 10 V on channel 1 of the STL-DA4-V1, write 32760 (7FF8H) to D2000.

Quick Start Guide for the MELSEC STlite Series



CC-Link Configuration Example for MELSEC System Q

3-24 2= MITSUBISHI ELECTRIC



Overview

Etlyarries

4

4.1

4.2

Ethernet

Overview

Ethernetis unrivalled for the widest possible set of connectable technologies. While being well estab-
lished in the office and IT environments, its adoption into automation environments is both rapid and
broad ranging.

Ethernet is a platform for a very wide range of data communications protocols. The combination of
Ethernet and the extremely widespread TCP/IP protocol enables high-speed data communications
between process supervision and the PLC.

There is also a growing demand for Ethernet to be used as a peer-to-peer network.

Head Station STL-ETH1 (Ethernet)

The head station STL-ETH1 connects the MELSEC STlite modules to the Ethernet fieldbus system. The
STL-ETH1 can be used for widespread solutions in the field of factory automation.

Fig.4-1: Head station STL-ETH1 for Ethernet
(with connected digital input
module)

Equipped with two RJ-45 ports, which both work as 2-channel switches, the head station enables easy
and cost-effective cabling such as linear bus topology for which no additional external switches or
hubs are required.

With the DIP switch the last byte of the IP address, as well as the assignment of the IP address (DHCP,
BootP, firm setting) can be given.

Inthe head station, allinput signals from the sensors are combined. After connection, the head station
determines which I/0 modules are on the node and creates a local process image from these. Analog
and special function module data is sent via words and/or bytes; digital data is grouped bit-by-bit.

The local process image is divided into two data zones containing the data received and the data to
be sent.

The data of the analog modules is mapped first into the process image. The modules are mapped in
the order of their physical position after the head station.

The bits of the digital modules are combined into words and then mapped after the analog onesin the
process image. If the number of digital I/Os is greater than 16 bits, the head station automatically
begins a new word.

All sensor input signals are grouped in the head station (slave) and transferred to the higher-order
controller (master) via the fieldbus. Process data linking is performed in the higher-order controller.
The higher-order controller puts out the resulting data to the actuators via the bus and the node.

The fieldbus connection consists of two ports (RJ-45). An Ethernet switch integrated in the head sta-
tion operates in the store and forward mode.
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Ethernet Head Station STL-ETH1 (Ethernet)
Both ports support:
@ T10BASE-T/ 100BASE-TX
@ Full / Half duplex
@ Autonegotiation
@® Auto-MDI(X)
In order to send process data via Ethernet, the head station supports a series of network protocols.
The MODBUS/TCP(UDP) protocol and the Ethernet/IP protocol are implemented for exchanging
process data. The two communication protocols can be used optional or together.
For the management and diagnosis of the system, the HTTP, SNTP and SNMP protocols are available.
For the data transfer via Ethernet the FTP is available.
For the automatic assignment of the IP address in the network, alternatively DHCP or BootP can be
used.
An internal server is available for Web-based applications.
HTML pages stored in the head station allow access to information about the configuration, the status
and the I/0 data of the fieldbus node via Web browsers.
Using the implemented file system, it is also possible to store individual HTML pages.

NOTE For the specifications of the head station STL-ETH1 please refer to the installation manual of the
STlite series.
4.2.1 View

L ] Marking area
Address ETHERNET LINK 4 o
= ﬁ%‘TK Status indication
I ~ Fieldbus
B ws - Fieldbus node
0:WBM W s Data contacts
255:DHCP m w

O

Supply |

%
ov o

Fieldbus connection —L
RJ-45 "

Fieldbus connection e——jp

RJ-45 Configuration and

programming interface
(with cover open)

Fig.4-2:  Head station STL-ETH1 (Ethernet)
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4.2.2 Device Supply

24V O—

[o M—
oV O+ 24V

10nF 5

]
o
)
O
al
=<
o
a
c
3

ov o

Electronics

interface

Fieldbus interface
Electronics
D
=)
3,
i
R ]
1
:
i
1
1
1
i

Fieldbus

STL-ETH1

Fig.4-3:  Block diagram for the head station STL-ETH1 (Ethernet)

The device supply generates the necessary voltage to power the electronics of the device and the
internal electronics of the connected I/0 modules.

The fieldbus interface is galvanically separated from the electrical potential of the device via the
transducer.
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4,23 Display Elements

Fig. 4-4: The operating condition of the head
station is signalled via LEDs.

23

I

ETHERNETIH JMK 4

LINK
ACT 2

MS
NS
1/0

DEEEN

The health of the Ethernet fieldbus is signalled through the top LED group (LINKACT 1, LINKACT 2, MS,
and NS).

The two-colored LEDs "MS" (module status) and "NS" (network status) are solely used by the Ethernet/
IP protocol. These two LEDs conform to the Ethernet/IP specifications.

Group LED Color Status | Description
ON The fieldbus node is connected to the physical network via port 1.
LINKACT 1 Green Flashing | The fieldbus node sends and receives Ethernet telegrams via port 1.
OFF The fieldbus node is not connected to the physical network.
ON The fieldbus node is connected to the physical network via port 2.
LINK ACT 2 Green Flashing | The fieldbus node sends and receives Ethernet telegrams via port 2.
OFF The fieldbus node is not connected to the physical network.
ON Normal operation
Green
Flashing | The system is not yet configured.
: MS Red ON The system indicates a not remediable error.
Fieldbus
status Red/green | Flashing | Self test
— OFF No system supply voltage
At least one connection (MODBUS/TCP or Ethernet/IP) is estab-
ON . : ;
Green lished (also connection to the Message router applies).
Flashing | No connection (MODBUS/TCP or Ethernet/IP).
NS ON The system indicates a double IP address in the network.
Red . At least one connection (MODBUS/TCP or Ethernet/IP) announced a
Flashing ) -
Time-out, where the controller functions as target.
Red/green | Flashing | Self test
— OFF No IP address is assigned to the system.
Green ON The fieldbus node is operating correctly.
. The internal data bus is initialized, 1-2 seconds of rapid flashing
Orange Flashing |. =
indicate start-up.
ON Controller hardware defect
Node status I/0 Flashing | General internal bus error*

Red

Cyclical | Up to three successive blinking sequences indicate internal data
flashing | bus errors. There are short intervals between the sequences.

No data cycle on the internal bus. (The head station/controller sup-

- OFF ply is off.)

Tab. 4-1:  Description of the LEDs of the STL-ETH1

* The blinking of the I/0O LED indicates an error message comprised of an error code and error argument. Please refer to the
manual of the STL-ETH1 for a detailed description of the blink codes.
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4.2.4 Address Selection Switch

Fig. 4-5: Address selection switch of the
STL-ETH1

There are two ways to allocate the IP Address to the fieldbus node:
@® Manually assignment of the IP address using of the address selection switch

@ Automatic assignment of addresses via a DHCP server on the network.

NOTE The assignment of the IP addresses via DHCP and the changing of the static base address is not
covered in this Quick start manual. For a detailed description please refer to the user’s manual for
the STL-ETH1.

The address selection switch is used to set the host ID (last digit of the IP address). The coding of the
host ID is bit by bit and begins with address selection switch 1 for bit 0 (LSB) and ends with address
selection switch 8 for bit 7 (MSB).

The base address used depends on the IP address currently saved in the head station. With the original
factory settings, the IP address is configured to the value 0.0.0.0. by default. In this case, the static base
address 192.168.3.X is used.

Use the address selection switch to set the host ID, i.e., the last byte ("X") of the IP address saved in the
head station with values between 1 and 254 binary coded.

Fig. 4-6: Example for an address selection

MSB (Bit 7) 0 SM{ItCh setting for the host /Q 50

0 (binary code: 00110010). This results

1 in the IP address 192.168.3.50

1

0

0

1
LSB (Bit 0) 0

Restart the head station after adjusting the address selection switch to apply the configuration
changes.

NOTES Use the address selection switch to set the last byte ("X") of the IP address to a value between 1
and 254. This switch is then enabled and the IP address is composed of the base address stored in
the head station and the host ID set on the address selection switch. The IP address setting via the
Web-based Management System is disabled.

If you use the address selection switch to set the value 0 or 255, the address selection switch is dis-
abled and the setting configured in the head station is used.

- With the value 0, the settings of the Web based Management System apply.

— Ifyou set the value 255, the configuration via DHCP is activated.
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4.2.5 Hardware Address (MAC ID)
Each ETHERNET head station STL-ETH1 has a unique and internationally unambiguous physical
address, referred to as the MAC-ID (Media Access Control Identity). This is located on the rear of the
controller and on a self-adhesive tearoff label on the side of the controller.
The MAC ID has a set length of 6 bytes (48 bits) (hexadecimal). The first three bytes identify the man-
ufacturer. The second 3 bytes indicate the consecutive serial number for the hardware. (e.g.
00:30:DE:nn:nn:nn)
Write down the head station’s MAC address before mounting the head station.
4.2.6 Fieldbus Connection

The connection to the fieldbus is made via two RJ-45 plugs, which are connected to the fieldbus con-
troller via an integrated switch.

The integrated switch works in store-and-forward operation and for each port, supports the trans-
mission speeds 10/100 Mbit/s as well as the transmission modes full and half-duplex and autonego-
tiation. The wiring of these plugs corresponds to the specifications for 100BaseTX, which prescribes
acategory 5 twisted pair cable as the connecting cable. Cable types S-UTP (Screened Unshielded Twi-
sted Pair) and STP (Shielded Twisted Pair) with a maximum segment length of 100 m (approximately
328 feet) can be used. The RJ-45 socket is physically lower, allowing the head station to fitinan 80 mm
high enclosure once connected.

Fig.4-7: RJ45type modular jack
o
L
8 1
Pin of the . . Tab. 4-2: Pin configuration of the fieldbus
S | D
RJ45 plug Lk escription interface of the STL-ETH1
1 TD+ Transmit-Data (+)
2 TD- Transmit-Data (-)
3 RD+ Receive-Data (+)
4 _
Not used
5 J—
6 RD- Receive-Data (-)
7 J—
Not used
8 N
CAUTION:

Not for use in telecommunication circuits!

Only use devices equipped with Ethernet or RJ-45 connectors in LANs. Never connect these
devices with telecommunication networks.

2 MITSUBISHI ELECTRIC



Head Station STL-ETH1 (Ethernet) Etharren

4.2.7

NOTES

NOTE

Process Data Architecture

After switching on the supply voltage, the head station identifies all /O modules connected with the
node that send or receive data (data width/bit width > 0). In the maximum total extension the node
can consist of a mixed arrangement of a maximum of 64 analog, digital I/O modules or special func-
tion modules connected on the head station.

The data of the digital I/O modules are bit-oriented; i.e., digital data are sent bit by bit. The data of the
analog and special function modules are byte-oriented; i.e., data are sent byte by byte.

The head station stores the process data in the process images. The head station works with a process
output data image (PIO) and a process input data image (PlI).

ThePlOisfilled by the fieldbus master with the process output data. The Pll is filled by the head station
with the process input data.

Into the input and output process image the data of the I/O modules are stored in the sequence of its
position after the head station in the individual process image. First, all the byte-oriented I/O modules
(analog I/0 and special function modules) are stored in the process image, then the bit-oriented dig-
ital I/O modules. The bits of the digital /O modules are grouped into bytes. If the amount of digital
I/0 information exceeds 8 bits, the head station automatically starts a new byte.

Avoid equipment damages due to addressing errors!

To avoid equipment damages within the field range, you must consider that, depending on the
specific position of an I/O module in the fieldbus node, the process data of all previous byte or
bit-oriented modules must be taken into account to determine its location in the process data
map.

Consider the Process Data size for each module!
Observe the number of input and output bits or bytes for the individual /O modules.

Data Exchange
With the head station, data is exchanged either via the MODBUS/TCP protocol or via Ethernet/IP.

I In this Quick start manual, only the data exchange via MODBUS/TCP is covered.

MODBUS/TCP works according to the master/slave principle. The master controller can be a PC or a
PLC. The head station STL-ETH1 is a slave device.

The master requests communication. This request can be directed to certain nodes by addressing.
The nodes receive the request and, depending on the request type, send a reply to the master.

The STL-ETH1 is essentially equipped with two interfaces for data exchange:
- the interface to the fieldbus (Master)
- theinterface to the I/O modules.

Data exchange takes place between the fieldbus master and the I/0 modules. If MODBUS is used as
the fieldbus, the MODBUS master accesses the date using the MODBUS functionsimplemented in the
head station.
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Head Station STL-ETH1 (Ethernet)

Head station STL-ETH1 (Ethernet)

Memory area for
input data

1/0 modules
Word 0

<
<

— oo 00 oo
Input
modules

Fieldbus master

Word 255

Memory area for
output data o0 00 oo

Word 0

A

»
>

Output
modules | (o)

Word 255

Fig. 4-8:  Memory areas and data exchange

The input module data can be read by the CPU and by the fieldbus side. Likewise, data can be written
to the output modules from the CPU and the fieldbus side.

Inaddition, all output data is mirrored in the STL-ETH1 to a memory area with the address offset 0200H
and 1000H. This allows output values to be read back in by adding 0200H or 1000H to the MODBUS
address.

Addressing

Module inputs and outputs in a head station are addressed internally as soon as they are started. The
order in which the connected modules are addressed depends on the type of module that is con-
nected (input module, output module). The process image is formed from these addresses. The phys-
ical arrangement of the I/O modules in the fieldbus node is arbitrary.

Addressing first references complex modules (modules that occupy several bytes) in accordance with
their physical order downstream of the head station; i.e., they occupy addresses starting from word 0.

Following these is the data for the remaining modules, compiled in bytes (modules that occupy less
than one byte). In this process, byte by byte is filled with this data in the physical order. As soon a com-
plete byte is occupied by the bit oriented modules, the process begins automatically with the next
byte.

NOTES Hardware changes can result in changes of the process image!

If the hardware configuration is changed and/or expanded; this may result in a new process image
structure. In this case, the process data addresses also change. If adding modules, the process data
of all previous modules has to be taken into account.
Observe process data quantity!
For the number of input and output bits or bytes of the individual 10 modules please refer to the
corresponding I/0 module description in the appendix of this manual.

4-8 2 MITSUBISHI ELECTRIC



Head Station STL-ETH1 (Ethernet) Etharren

NOTE

Data Exchange between MODBUS/TCP Master and I/0 Modules

Data exchange between the MODBUS/TCP Master and the I/O modules is conducted using the MOD-
BUS functions implemented in the controller by means of bit-by-bit or word-by-word reading and
writing routines.

There are 4 different types of process data in the controller:
- Input words

- Output words

- Input bits

- Output bits

Access by word to the digital /0 modules is carried out in accordance with the following table:

Digital Inputs/Outputs 16.115.114.|13. [12.|11.]10. | 9. | 8. | 7. | 6. | 5 | 4 | 3. | 2. | 1.
Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit
Rrocessdataiword 15 1413|1211 |10/ 9|8 | 7|6 |5|4|3]|2]1]o0

Byte High byte D1 Low byte DO

Tab. 4-3:  Allocation of digital inputs and outputs to process data words

Output can be read back in by adding an offset of 0200H to the MODBUS address.

Data > 256 words can be read back by using the cumulative offset!

All output data greater than 256 words and, therefore located in the memory range 6000H to
62FCH, can be read back by adding an offset of 1000H to the MODBUS address.

MODBUS master
Word 0 Programmable Fieldbus
0000H 6000H | 000OH 6000H Controller
(0200H) (7000H)
Pll PIO
O0OFFH 62FCH
O0OFFH 62FCH | (02FFH) (72FCH)
Inputs Outputs
1/0 modules
|:| Pll: Process Input Image
| ] PlI: Process Output Image

Fig.4-9:  Data exchange between MODBUS Master and I/0 modules

Register functions start at address 1000H. These functions can be addressed in a similar manner with
the MODBUS function codes that are implemented (read/write).

The specific register address is then specified instead of the address for a module channel.

Quick Start Guide for the MELSEC STlite Series 4-9



Ethernet Head Station STL-ETH1 (Ethernet)

Allocation of the Input and Output Data

NOTE For the meaning of input and output bits or bytes of the connected STlite modules please refer to

the corresponding I/0 module description in the appendix of this manual.

@® Digital input modules

Digital input modules supply one bit of data per input to specify the signal state for the corre-
sponding input. These bits are mapped into the Input Process Image.

When analog input modules are also present in the node, the digital data is always appended
after the analog data in the Input Process Image, grouped into bytes.

Process Image [Bit]
Type of module | Name ID number | Description
Input Output
Digital input STL-DI8-V1 51205052 8 inputs for source type sensors, 24 V DC 8 0
modules STL-DI8-V2 | 51205053 8 inputs for source type sensors, 24 V DC 8 0
Tab. 4-4: Process data of digital input modules
Input Process Image
Bit7 Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Input X7 Input X6 Input X5 Input X4 Input X3 Input X2 Input X1 Input X0
Tab. 4-5: Input process image of digital input modules with 8 inputs

@ Digital output modules

Digital output modules use one bit of data per output. These bits are mapped into the Output
Process Image.

When analog output modules are also present in the node, the digital image data is always
appended after the analog data in the Output Process Image, grouped into bytes.

Process Image [Bit]
Type of module | Name ID number | Description
Input Output
STL-DO4 51205045 4 transistor outputs, 24 V DC, 0.5 A, 0 4
source type
Digital output STL-DO8 51205043 8 transistor outputs, 24 V DC, 0.5 A, 0 3
modules source type
} 2 relay outputs 230 V AC/ 30V DC,
STL-RO2 51205044 500 VA/60 W 0 2
Tab. 4-6: Process data of digital output modules
Output Process Image
Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Output Y3 Output Y2 Output Y1 Output YO
Tab. 4-7: Allocation of data for the digital output module STL-DO4
Output Process Image
Bit 7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
Output Y7 Output Y6 Output Y5 Output Y4 Output Y3 Output Y2 Output Y1 Output YO

Tab. 4-8: Allocation of data for the digital output module STL-DO8
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Output Process Image
Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
Output Y1 Output YO

Tab. 4-9: Allocation of data for the relay output module STL-RO2

Analog input modules

The hardware of an analog input module has 16 bits of measured analog data per channel and
8 bits of control/status. However, the head station/controller with MODBUS/TCP does not have
access to the 8 control/status bits. The 16 bits of analog data per channel are grouped as words
and mapped in Intel format in the Input Process Image.

When digital input modules are also present in the node, the analog input data is always mapped
into the Input Process Image in front of the digital data.

- Two-channel analog input modules

Process Image [Byte]

Type of module Name ID number | Description
Input Output
Voltage STL-AD2-V 51205046 2inputsO0to 10V
Analog [ ont STL-AD2-1 | 51205047 | 2inputs4 to 20 mA
input 4 0
modules Temperature | STL-TI2 51205048 2 inputs for Pt100 resistance
thermometers

Tab. 4-10: Process data of two-channel analog input modules

Input Process Image

Byte Destination Description
Offset
High Byte Low Byte
0 D1 DO Analog input Channel 1
1 D3 D2 Analog input Channel 2

Tab. 4-11: Allocation of data for two-channel analog input modules

- Four-channel analog input modules

Process Image [Byte]
Type of module Name ID number | Description
Input Output
STL-AD4-V1 51205049 4inputsOto 10V
Analog | voltage
input STL-AD4-V2 | 51205050 4inputs-10to 10V 8 0
modules ' ent STL-AD4- | 51205051 | 4inputs 4 to 20 mA

Tab. 4-12: Process data of four-channel analog input modules

Input Process Image
Byte Destination Description
Offset
High Byte Low Byte
0 D1 DO Analog input Channel 1
1 D3 D2 Analog input Channel 2
2 D5 D4 Analog input Channel 3
3 D7 D6 Analog input Channel 4

Tab. 4-13: Allocation of data for four-channel analog input modules
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® Analog output modules

The hardware of an analog output module has 16 bits of analog data per channel and 8 bits of
control/status. However, the head station/controller with MODBUS/TCP does not have access to
the 8 control/status bits. The 16 bits of analog data per channel are grouped as words and mapped
in Intel format in the Output Process Image.

When digital output modules are also present in the node, the analog output data is always
mapped into the Output Process Image in front of the digital data.

- Two-channel analog output modules

Process Image [Byte]
Type of module Name ID number | Description
Input Output
Analog | Voltage STL-DA2-V 51205042 2 outputsOto 10V
output 0 4
modules | Current STL-DA2-I 51205041 2 outputs 4 to 20 mA

Tab. 4-14: Process data of two-channel analog output modules

Output Process Image
Byte Destination Description
Offset
High Byte Low Byte
0 D1 DO Analog output Channel 1
1 D3 D2 Analog output Channel 2

Tab. 4-15: Allocation of data for two-channel analog output modules

- Four-channel analog output modules

Process Image [Byte]
Type of module Name ID number | Description

Input Output

STL-DA4-V1 51205038 4 outputs0to 10V
Analog | voltage

output STL-DA4-V2 | 51205039 4 outputs-10to 10V 0 8
modules

Current STL-DA4-I 51205040 4 outputs 4 to 20 mA

Tab. 4-16: Process data of four-channel analog output modules

Output Process Image
Byte Destination Description
Offset
High Byte Low Byte
0 D1 DO Analog output Channel 1
1 D3 D2 Analog output Channel 2
2 D5 D4 Analog output Channel 3
3 D7 D6 Analog output Channel 4

Tab. 4-17: Allocation of data for four-channel analog output modules
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Etlyarries

@® Encoder module STL-ENC

Process Image [Byte]
Type of module Name ID number | Description
Input Output
Encoder module STL-ENC 51205116 | Inputmodule forincremen- 6 6
tal encoder

Tab. 4-18: Process data of the encoder module

The Incremental Encoder Interface Module has a total of 6 bytes of user data in both the Input
and Output Process Image (4 bytes of encoder data and 2 bytes of control/status). The following
table illustrates the Input and Output Process Image, which have 4 words mapped into each
image. Word alignment is applied.

Input and Output Process Image
Byte Destination Description
Offset
High Byte Low Byte
0 — C0/S0 Control/Status byte of Channel 1
1 D2 D1 Data value of Channel 1
2 — C1/51 Control/Status byte of Channel 2
3 D3 D2 Data value of Channel 2

Tab. 4-19: Allocation of data for the encoder module STL-ENC

@® Counter module STL-C100

Process Image [Byte]
Type of module Name ID number | Description
Input Output
Counter module STL-C100 51244881 | Forward/reverse counter, 5 5
max. frequency 100 kHz

Tab. 4-20: Process data of the counter module

The above counter module has a total of 5 bytes of user data in both the Input and Output Process
Image (4 bytes of counter data and 1 byte of control/status). The counter value is supplied as 32
bits. The following tables illustrate the Input and Output Process Image, which has a total of 3
words mapped into each image. Word alignment is applied.

Input Process Image
Byte Destination Description
Offset
High Byte Low Byte
0 — S Status byte
1 D1 DO
Counter value
2 D3 D2

Tab. 4-21: Input Process Image of the counter module

Output Process Image

Byte Destination Description
Offset
High Byte Low Byte
0 — C Control byte
1 D1 DO
Counter setting value
2 D3 D2

Tab. 4-22: Output Process Image of the counter module
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@® SSlinterface module

Process Image [Byte]
Type of module Name ID number | Description
Input Output
Interface module STL-SSI 51205057 Input module for SSI encoder 4 0

Tab. 4-23: Process data of the interface module STL-SS/

The SSl Interface module has a total of 4 bytes of user data in the Input Process Image, which has
2 words mapped into the image. Word alignment is applied.

Input Process Image
Byte Destination Description
Offset
High Byte Low Byte
0 D1 Do
Data bytes
1 D3 D2

Tab. 4-24: Allocation of data for the SSI interface module STL-SSI

4-14 2= MITSUBISHI ELECTRIC



Configuration Example for MELSEC System Q

AbN
Etertesmation

4.3

NOTE

4.3.1

Configuration Example for MELSEC System Q

For this example, a MODBUS/TCP slave consisting of the following STlite modules is used:

- Head station STL-BT1

- Power supply module STL-BPS

- Digital input module STL-DI8-V1

- Digital output module STL-DO4

- Analog output module STL-DA4-V1
- Analog input module STL-AD2-V

- End module STL-ET

tion manual of the STlite series.

Settings for the Master Station

with bus power supply)
8 inputs)

(
(
(4 outputs)
(4 channels,0to 10 V)
(

2 channels, 0 to 10 V)

For the specifications of the modules and the installation procedures please refer to the installa-

STlite modules with power contacts (male contacts) cannot be linked to bus modules with fewer
power contacts. In this case install a power supply module between the two relevant modules.

Start GX Works2. In the project navigator window, select Intelligent Function module. Right click

and select New module.

Select the MODBUS Interface Module QJ71MT91 and click OK.

B MELSOFT Series GX Works2 CA!STLiteh Modbus TCPAQITAMTSINSTL ETHLgow i S e k

_Zl'Djlﬂ Edit FEind/Replace Compile Miew Online Debug Disgnostics Tool Window Help

polex RER sSBRSNNT PS80

A} Global Device C

51 Global Label Intellgent Function Madule Parsmeter List
=-fm Program Setting Read GX Configurator-P Data..

(M) Initial Progrs

= Scan Program [b Property...
gl Mam
) Stendby Program
() Fixed Scan Program
) Mo Execution Type
=6 pou

W Program
& Local Label
@ FBFUN
(B3 Structured Data Types
£ Local Device Comment
& @ Device Memory
¥ Device Initial Value

Modie Type [MODBUS(R) Enterface Module

Mgede Hame QITIMTEL -]
Mount Position
. = -] Mountedgetne. [1 2 Mmmtl

W Spacfy start XY sddrese | 0000 () 15kt Cocupy [32 paints]

Tile seting
Tte |

o | censl

Fig.4-10: Inthis example, the QJ71MT91 is mounted to slot 0.

Then, in the project navigator window, select Intelligent Function module -> QJ71MT91 and dou-
ble click on Switch Setting. Enter the IP Address of the QJ71MT91 (see illustration on the next page).
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E MELSOFT Series GX Works2 CANSTLite\Maodbus TP TIMTITSTL ETHL gew -
Eﬂgm Edit Findeplace Compile Miew Ornline Debug Disgnostics Tool Window Help

3R Parameter
{3 Inveligent Function Module
- 0000-QTIMTSL
A Switch Setting
& Basic_Parameter{Router_Information)
2 Basic P |_nade,_sp ODBUS(R)/TCE_Setting))
2 Automatic_Comminication Parameter
2 MODBUS{R) Device_Assignment_Parameter
i Auto_Refresh
4} Global Device Comment
- Global Label
=1-fim Program Setting
(&) Wnitial Program
-} Scan Program
-l MAIN
0} stancby Program * This dakag patting i rked to the Swtch Seteng of the PLC parameter.

(] Fined Scan Program Default value wl be shown in the )
.__m Mo Execution Type if the Switch Setting of the PLC parameter containg an out-of range value,

=9 Pou
S [ox ] _con |

5 08 POUOL

Fig. 4-11: Setting the IP address of the MODBUS master.

Stillin the project navigator window, select Intelligent Function module -> QJ71MT91 and double
click on Automatic_Communication_Parameter.

£ MELSOFT Series GX W,Q&EWW - [000C-QUTIMTE1-Automatic Comgmnication_Parameter] L
{ Project Edit Find/eplace Compile Wiew Online Debug Diagnosics Tool Window Help

NEaA e .! i " iimpne | 0.400ms Local Device ¢
R = | E | ER, o, | - [8
i Device/Butfer Memory Batch Mo | il Deviee/Buffes Memory Batch Ma.,. | 0000:QITIMTI1[-Automat... =
SS = L
= Desplary Fter Ileuv L bt
&1 (3§ Intelligent Function Module T 1
() D000-QITIMTIL * Target Staton 1P Address
A Switch Setting Mockie D
& Basic_ParameterRouter_Information) Repetition Interval Timer Vale
(2% Basic_P. ed_node_specificati ODBUSIR)TCP_Setting]) Respanse Monitoring Timer Value
s Automatic_Communication Parameter W of The Target MOCBUS(R) 0505h:5eac Wirte Holdng Regsters
i-e'} :izsiis{::;‘llmcc}sslgnmemjumw = o daita f
5 Head Buffer Memory Address | 1000k
A} Glabal Deice Comment Target MODBUS(H] Devie Head umber o
-8 Global Label Acoess Points 3
=4 Program Setting = Write Setting | The setting data to slave.
(M) Initial Program read Buffer Memory Address | 3000 1
-} 5can Program Target MODBUS(H) Device Head lumber o
i Mal = ScuwE 3.. the
{3 Standby Program : ; e s S
! F?u? Scan Fm}ram ’: % kes: __:

Abb. 4-12: Setting the automatic communication parameter

Enter the following:

— theIP-Address of the head station STL-ETH1

- the Module ID

- the number of read access points (input words; "3" in this example)

- the number of write access points (output words; "5" in this example)

— the values for the Repetition Interval Timer and the Response Monitoring Timer (set both values
to "0" for an update as fast as possible)

Double click on Auto_Refresh in the selection tree for the QJ71MT91 in the project navigator win-
dow and enter the PLC devices for input and output data.
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In this example, 3 data registers from D1000 onward are reserved for input data from the MODBUS/
TCP node and 5 registers, starting with D2000, serve as output buffer holding data for the STL-ETH1.

i MELSOFT Series GX Works2

STLETHLguw 1A

ot

{ Project Edit Find/Meplace

Lompile Wiew Online Debug Diagnostics Tool Window Help

03 Local Device t

Jimrae

A Switc

3% MoD!

-2 Global Label

3-8} Intefiigent Function Module
- D000-QTIMTIL

& Basic_Parameter(Router_Information)
3 Basic_Parsmeter(Preferred_node specification|MODEUS(R)TCP_Setting))
13 Automatic_Communication_Parameter

i Auto_Refrash
¥ Global Device Comment

=1 fim Program Setting
.,m Initial Program
-\l Sean Program
1t MAIN
(M) Standby Program
() Fired Scan Program

i Device/Bufer Memory Batch Mo.. f Wil Device/ Buffer Memory Batch Mo.. ]’,gm:qmmmn-mu‘u;n.,.«" 3 0000:0/71MT1|

Disiay Fiter [Display A1 ] Device Program DisplayMode  Device ™ Advess

I
| The data of the buffer memory is

= Transfer to PLC
Auto Commurication Function Buffer Input Ares 02000 (0,3)
‘Autg Commurication Function Operation Status |
Storage Area (Parameter | o 64)
Lser Setting Area {Input)

=/ Transfer to Intelligent Function Module
Auto ication Functio

h Setting |

data of the specified device is transmitted to the buller memory.

tpunt

|

BUS(R)_Device_Assignment_Parameter L Seithg ivea (Ouluy

Abb. 4-13: Auto refresh settings for the QJ7TMT91

4.3.2

Monitoring the Data Transfer
Set the host ID of the STL-ETH1 with the address selection switch (refer to section 4.2.4) according to
the automatic communication parameter settings.

After connecting the Ethernet interface of the QJ71MT91 with the head station’s fieldbus interface,
downloading the parameters to the PLC and powering ON the system, you can monitor the data
transfer in the Device Monitor of GX Works2.

Input data

Dewvice

* Device Name IDlCIOO j T/C SetValue Reference Program | Reference... |
" Buffer Memory  [Module Start I LI(HEX) ardress | ;”DEC ;l

Display format
Modify Value... |’V 2 E :E.:tz ;5;2 ',51‘; RSC m 16 Details. .. | Open... | Save... | IDonotdispIaycornments ;I
Device Flelp[clslalsla]z]6[5]4]3]2]1]n 2

D1000 000000000 0000000 o| | Input data from STL-AD2-V, channel 1

01001 000000000000 O0O000 0| <—— Inputdatafrom STL-AD2-V, channel 2

01002 0000000000000000] o] ~| Inputs from STL-DI8-V1

|

1

Abb. 4-14: Input data from the MODBUS/TCP node

Please note that the data from the digital input module is appended after the data from the analog
input module.

For the process images of the individual STlite modules please refer to the appendix, section A.1. For
example, reading a value of 16384 (4000H) from D1000 means that a voltage of 5.00 V is applied to
channel 1 of the STL-AD2-V.
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Output data
el Device/Buffer Memory Batch Monitor-2 (Monitoring) =) '|"IEI__S_S_'
~Device
* Device Name |DZUUU _v_J T/C Set Value Reference Program Reference...
" Buffer Memory ule Ska | J EX) £ | J |DEC _J
Display format -
Modify Value... J 2 J|E|3:=.::2 ?2? 163 HS[‘m| 161 Details... ‘ Open... ‘ Save... I JDD not display comments _YJ
_ Device FlElplclalalalalz6]sal3/2]1]0 14
02000 ojojojojojojojojojojoj0|Oj0Oj0|0O 0 _14— Output data to STL-DA4-V1, channel 1
D2001 0/0/0|/0Q/0/0{0|0|0|0/00j/0/0Q{0D o] <— Output data to STL-DA4-V1, channel 2
02002 gjojojojojojojojojoiojoj0j0{0|0D 0| <e—— Output data to STL-DA4-V1, channel 3
D2003 0jojojojojojojojojojoj0j0j0jO|O 01| <—— Outputdata to STL-DA4-V1, channel 4
02004 o ooooooooooofoooo 0] -] «—f Outputs to STL-DO4 |
4 nr F

Abb. 4-15: Output data to the MODBUS/TCP node

4.3.3

NOTE

Please note that the data for the digital output module is appended after the data for the analog out-
put module.

If you want to output 10 V on channel 1 of the STL-DA4-V1, write 32760 (7FF8H) to D2000.

The Web-Based Management System (WBM)
Aninternalfile system and an integrated Web server can be used for configuration and administration
of the system. Together, they are referred to as the Web-Based Management System (WBM).

The HTML pages saved internally provide you with information about the configuration and status of
the fieldbus node. In addition, you can also change the configuration of the device here.

You can also save HTML pages created yourself via the implemented file system.

Always restart after making changes to the configuration!
The system must always be restarted for the changed configuration settings to take effect.

@ To open the WBM, launch a Web browser (e.g., Microsoft Internet Explorer or Mozilla Firefox).

@ Enter the IP address of the head station in the address bar (192.168.3.1 by default or as previously
configured).

(® Click Enter to confirm. The start page of WBM loads.
@ Select the link to the desired HTML page in the left navigation bar. A query dialog appears.

(B) Enter your user name and password in the query dialog
(default: user = "admin", password = "admin" or user = "guest', password = "guest").

® The corresponding HTML page is loaded.

@ Make the desired settings.

Press SUBMIT to confirm your changes or press UNDO to discard the changes.
(@ Restart the system to apply the settings.
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(/8 Mitsubishi Electric Europe BV, - Factory Automation - Windaws Intemet Explorer =)
GO- e hip/A921683 webserv/indeocssi. | ) = [ [ x [ 2 Googie e

| Date:  Bearbeiten Ansicht Favoriten Extras ] |
|| x Google v 2P suche = | Mehex> Anmelden d -

»

! i Fevoriten @ Mitsubishi Electric Europe B.V. - Factory Automat.. | M= B - 0 = o+ Seitew Sighertheit Edrasv i@+

Mitsubishi Electric Europe B.V. - Factory Automation

Status information
» TCPIP |
M » Port Coupler details
+ Watchdog Crder number STL-ETH1
: ';'sf“r':s Mac address 0030DED4B4F4
R Firmmwara revision 01.02.05 (01) |
+ Digkinfa

Actual netwark settings

IP address 192.168.31
Determined by Dip Switch
Subnet mask 2552652650
Gateway 0.0.0.0
Hestname 0030DE04B4F4
Domainname I
DNS-Server 1 0.0.0.0
DNS-Server 2 0000 I
Module status :
State Modbus Watchdog: Disabled
Error code: 0
Emror argument 0
Emor description: Coupler running, OK

[ @ Internet | Geschittzter Modus: Aldiv i~ H100% -

Fig. 4-16: Information screen of the Web-Based Management System

(/@ Mitsubishi Electric Europe B, - Factory Automation - Windows Intemet Explorer =)
GO ":'_|i=_ h‘.tp'-',19‘2.lﬁ8.;l el . ‘.|¢,| x L| B e el
| Dstei Bearbeten nsicht Emri;m E;tra; _g . . h
|| x Google v 0 suche = | Mehe>» Anmelden &, + |\
|,4me_en_ /@ Mitsubishi Electric Europe B.V. - Factory Automat... | M= B - 0 = v Seitew Sighertheit~ Edrasv i@+ |
| [ |

Mitsubishi Electric Europe B.V. - Factory Automation [

» Information TCPIIP configuration "
This page is for the configuralion of the basic TCPAP network parameters. The parameters are f
I slored in an EEPROM and changes will lake effect afler the ned software or hardware resel. F
» Walehd Mote that these settings are used only i the DIF swilch is setto zero and you have selected ‘use
Walchdog IP from EEPROM at'Port configuralion page! Otherwize the seltings from DIP switch will be I
+ Security nssHl
» Feahsres |
+ Diskinfo |
EEPROM Configuration Data |
|P-Address 0.0.0.0
SubnetMask 255.255.255.0
Gateway 0.0.0.0
Hostname 0030DEO4BAFL
Domain name
DNS-Servert 0.0.0.0
DNS-Server2 0.0.0.0
Switch IP-Address 192.168.3

| UNDO SUBMIT |

| Fertig [& @ Internet | Geschitzter Modus: Aktiv 4 v R0k - |

Fig.4-17: Screen "TCP/IP" of the Web-Based Management System
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Process Images

Appendix

A Appendix

Fig. A-1:
The signal status of the digital input modules is
reflected in one byte.

Fig. A-2:
Process image of the digital output module
STL-DO4

Fig. A-3:
Process image of the digital output module
STL-DOS8

Fig. A-4:
The process image of the relay output module
STL-RO2 occupies two bits

A.1 Process Images
A.1.1 Digital Input Modules
STL-DI8-V1 (ID number 51205052) and STL-DI8-V2 (ID number 51205053)
b7 b6 b5 b4 b3 b2 bl b0
X7 | X6 | X5 | x4 | x3 | x2 [ x1 | X0
0: Input is OFF
1:Input is ON
A.1.2 Digital Output Modules
STL-DO4 (ID number 51205045)
b3 b2 b1 b0
Y3 Y2 | Y1 YO
0: Output is OFF
1: Output is ON
STL-DOS (ID number 51205043)
b7 b6 b5 b4 b3 b2 bl b0
v7 | Y6 | Y5 [ va|Y3 |vy2 |yl |Yo0
0: Output is OFF
1: Output is ON
A.1.3 Relay Output Module
STL-RO2 (ID number 51205044)
b1 b0
Y1 | Yo

0: Output is OFF
1: Output is ON
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Appendix Process Images

A.1.4 Analog Input Modules

STL-AD2-V (ID number 51205046)

The two-channel analog input module STL-AD2-V (for voltages from 0 to 10 V) transmits a 16-bit
measured value and 8 status bits per channel. Accessing the status byte depends on the fieldbus sys-
tem being used.

The digitalized measured value is transmitted in a data word (16 bits) as input byte 0 (low) and input
byte 1 (high) into the process image of the head station/controller.

This value is represented with a 12 bit resolution on bit b3 to b14. The least significant bit b0 is set (1)
when the range of measurement is overranged.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bl

X |0/ )0/ | 0/1|0/1]0/1|0/1 |0/ [0/ |0/1]0/1 |0/ 0N X X ov

Input byte 1 Input byte 0

X: Notused
OV: Measuring range overflow

Fig. A-5:  Process image of the analog input module STL-AD2-V

NOTE The representation of the process data of some /0O modules in the process image depends on the
fieldbus head station used.
Please take this information as well as the particular design of the respective control/status bytes
included in the description concerning the process image of the corresponding head station.
Numerical value
"‘[‘Pﬁ‘ e Hexa- . S;;?els
15[14 13 12|11 10 9 (8|7 6[5]a]3]2] 1] 0 % Decimal (Hex)
X Measured value X | X |ov
<000 | 0| 0|0 o/olojoflo|ojo|o|lo|0]| 0|0/ 0000H 0 00H
000 | 0|00 o/olo|oflo|o|o|o|lo|0| 0] o0/ 0000H 0 00H
125 |o|o|o|1|o|of|o | oflo|o|/o|ofo|o0]|o0]| 0| 10004 | 409 00H
250 (oo |1|0oflo|lo|o|o|lo|o|o0o|0o|O0O|O|O| O/ 2000H | 8192 00H
375 |ofo|1|1|lo|lo|o|jo]o|o|o0o|0o]|]O]|O|O]| O/ 3000H | 12288 00H
500 |of1/0|ofolo|o|o|Jo|o|o0o|O0o]|oOo]|oO|O]| O/ 4000H | 16384 00H
625 (o1 /o0|1lo|lo|ojo]lo|o|o|lo]|o]|oO|O]|oO| 5000H | 20480 00H
750 |of1|/1]/0flo|lo|o|o|lo|o|o0o|0o|o|oO|O]|oO| 6000H | 24576 00H
875 |o|1 /1|11 |0|0o|0o]o|o|o0o|0o|0o|0O|O| O] 70004 | 28672 00H
100 |01 |1 1|1 |1 |11 |11 ]1]1]1]0]|0]| 0| 7FF84 | 32760 00H
>1000 |0 |1 |1 1|1 1111111 |1]0]0]| 1| 7FFoH | 32761 42H

Tab. A-1:  Input values and corresponding process values for the STL-AD2-V

X: Not used; OV: Measuring range overflow
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STL-AD4-V1 (ID number 51205049)

The four-channel analog input module STL-AD4-V1 (for voltages from 0 to 10 V) transmits a 16-bit
measured value and 8 status bits per channel. Accessing the status byte depends on the fieldbus sys-
tem being used.

The digitalized measured value is transmitted in a data word (16 bits) as input byte 0 (low) and input
byte 1 (high) into the process image of the head station/controller.

This value is represented with a 12 bit resolution on bit b3 to b14. Both bits b0 and b1 are set in case
of measurement range overflow or underflow.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS b4 b3 b2 bl bO
uv | UV
X [0/ ]0/1|0/1)0/1 |0/ |0/ |0/ (0/1|0/1[0/7 |0/ |01 X |l ov|ov
Input byte 1 Input byte 0
X: Notused

UV: Measuring range underflow
OV: Measuring range overflow

Fig. A-6:  Process image of the analog input module STL-AD4-V'1
NOTE The representation of the process data of some I/0 modules in the process image depends on the
fieldbus head station used.
Please take this information as well as the particular design of the respective control/status bytes
included in the description concerning the process image of the corresponding head station.
Numerical value
Input Binary Status
VI 15|14 13 121110/ 9|8 |7]6 5 43|21 0 Hexa | pocimal | (e
decimal (Hex.)
X Measured value X | uv/ov
<0 o|lo|o0 ojlojo o0]o o|lo|o|o| 1|1/ 0003H 3 41H*
0 o|lo o0 ojlo|o o0o]o o|o|o| 0| 0| 0| 0000H 0 00H
1 ololo|1|1]1]o]of1|[1]o0]o0o]o|X| 0| 0| occcH | 3276 00H
2 olojlof1|1]ofo|1|1]|o|of|1]1]0]0| 0| 1998H | 6552 00H
3 olo|l1|loflofl1|1]ofof1|1]0]0]|X| 0| 0| 2664H | 9828 00H
4 olo |1 |1|loflofl1|1|olo|1]1]0]|0]|0]| 0] 333H | 13104 00H
5 o|l1/0|loflo|o|o|oflo|o|o|0|0|0]|oO0]| O] 4000H | 16384 00H
6 ol1/oflof1|1|ofof1]1]0o]o0o]|1|X]|o0]| 0] 4cccH | 19660 00H
7 ol1 /o1 |1|oflof|1|1]o]o|1]|1]0]|o0]| 0] 598H | 22936 00H
8 ol1/1|loflofl1|1]oflol1]1]0]|0]|0]|O0]| 0] 6660H | 26208 00H
9 ol1 /1 |1|loflof1]1|ojo|1]1]0]|0]|o0]| 0] 733H | 29488 00H
100 |01 |1 1|1 |1 11|11 ][ 1] 1]|1]X]|0]| 0| 7FFCH | 32764 00H
>1000 |0 |1 |1 v |t v v v X | 1| 1| 7FFFH | 32767 | 420*
Tab. A-2: Inputvalues and corresponding process values for the STL-AD4-V'1
X: Not used; UV: Measuring range underflow, OV: Measuring range overflow
* In this cases the ERROR-LED of the corresponding channel is lit.
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Process Images

NOTE

STL-AD4-V2 (ID number 51205050)

The four-channel analog input module STL-AD4-V2 (for voltages from-10 V to 10 V) transmits a 16-bit
measured value and 8 status bits per channel. Accessing the status byte depends on the fieldbus sys-
tem being used.

The digitalized measured value is transmitted in a data word (16 bits) as input byte 0 (low) and input
byte 1 (high) into the process image of the head station/controller.

This value is represented with a 12 bit resolution on bit b3 to b14. Bit b15 is set when the measured
value is negative. Both bits b0 and b1 are set in case of measurement range overflow or underflow.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bl

. uv | UV
Sign| 0/1 [ 0/1 | 0/1 | O/1 | O/1 | O/1 | O/1 | O/1 | O/1 | O/1 | O/1 | 0/1 X ov | ov

Input byte 1 Input byte 0

X: Notused
UV: Measuring range underflow
OV: Measuring range overflow

Fig. A-7:  Process image of the analog input module STL-AD4-V2

The representation of the process data of some I/0 modules in the process image depends on the
fieldbus head station used.
Please take this information as well as the particular design of the respective control/status bytes
included in the description concerning the process image of the corresponding head station.
Numerical value
In[s;‘t s Hexa- . S;;i‘és
1514 (13 (12|11 )10 9 8|76 [5]a]3]2]1] 0 o Decimal (Hex)
Measured value X | Uv/ov
<10 |1]0]o0 o/ oflo]o o|o|o 0| 1| 1| 80030 | -32765 | 41H*
-10 1100 o/ ofo]o oloo 0| 0| 0| 8000H | -32768 | OOH
-8 1jofo|1|1]olo|1]1]|oflo|1|1|0 0| 0] 9998+ | -26214 | O0H
-6 1jof1]1|ojo|1|1]o|o|1]|1]|0|X| 0| 0] B33H | -19660 | OOH
-4 1l1]/o0jofl1|1]oflo]1|1|0o]o0o|1|X|0]| 0] CCCCH | -13107 | OOH
2 tl1]1]oflo|1]1|o]Jo|1|1]0]|0|X|0]| 0| E664H | -6552 00H
0 o/lolojo|o|o|/o|ofolo|o|o|lo0o|O0]| 0| 0| 000OH 0 00H
2 ojlojo|1|1|loflof1|[1]o]o0o|1|1]0|0]|O0]| 1998+ | 6552 00H
4 oo/ 1|1]loflo| 1 |1|]oflo|1|1|0o]0o]|o0]| 0] 33304 13104 | OOH
6 o|1]/ojo|1]1/ofof1|1]0]0o|1]|X]| 0|0 4CCCH | 19660 | OOH
8 o|/1|[1/0]o|1|/1]0ofo|1]1]0|0]|0]| 0|0 6660H | 26208 | OOH
10 ol 1|1 v |11t v 1111 |[1]|X]| 0|0 7FFCH | 32764 | OOH
>10 o |1 (1 v v x| 1| 1| 7FFFH | 32767 | 42u*

Tab. A-3: Input values and corresponding process values for the STL-AD4-V2

X: Not used; UV: Measuring range underflow, OV: Measuring range overflow

* In this cases the ERROR-LED of the corresponding channel is lit.
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STL-AD2-I (ID number 51205047)

The two-channel analog input module STL-AD2-I (for currents from 4 to 20 mA) transmits a 16-bit
measured value and 8 status bits per channel. Accessing the status byte depends on the fieldbus sys-
tem being used.

The digitalized measured value is transmitted in a data word (16 bits) as input byte 0 (low) and input
byte 1 (high) into the process image of the head station/controller.

This value is represented with a 12 bit resolution on bit b3 to b14. The least significant bit b0 is set (1)
when the range of measurement is overranged. Both bits b0 and b1 are set in case of measurement
range underflow or broken wire.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bl
X |oafon|onfon|on|on|{on|on|on|on|onfon| X |uv 8¥
Input byte 1 Input byte 0
X: Notused
UV: Measuring range underflow
OV: Measuring range overflow
Fig. A-8:  Process image of the analog input module STL-AD2-/
NOTE The representation of the process data of some I/O modules in the process image depends on the
fieldbus head station used.
Please take this information as well as the particular design of the respective control/status bytes
included in the description concerning the process image of the corresponding head station.
Numerical value
Input Binary Status
[mA] Hexa- . byte
15012 1312|1110 9 8|7 6 [5]a]3]2]1]0 % Decimal (Hex)
X Measured value X |uv|ov
<0 Not possible (Reverse voltage protection
2t039 | 0|00 |O0|o0|O0|O0|O0|JO|O | O0]O]|O|O]| 1|1 0003H 3 41H*
<4 olojo|lojo|lo|o ofo | o0|0|O|O]|O| O/ O] 0000H 0 00H
4 ololo|loflo|o|o|oflo|o|o|O]|]O]|O]| O/ 0| 000OH 0 00H
6 ololo|l1|lo|o|o|oflo|o|o|0]|]O]|O| O 0| 1000H | 409 00H
8 olo|1/0|l0o|lo|0 o0oflo0o| 0|0|O|O|O| OO/  2000H | 8192 00H
10 ofo|1|/1]0/0|0 0of0o 0|0|O0|0O|O| O] O] 3000H | 12288 00H
12 of1/0|lojo|lo|o 0ofo o0o|0o|O0|0O|O|O]| O] 4000H | 16384 00H
14 ol1/o0|1|o|o|o|oflojo|0o|0|0]|0]|O0]| O] 5000H | 20480 00H
16 ol1/1|/0oflo|o|o|oflojo|o0o|0|0|0]|O0]| O] 6000H | 24576 00H
18 ol1/1|1|l0olo|ojoflo|o|o|0]|]0]|0| 0O 0| 7000H | 28672 00H
20 o1 111111111 1]1]0]|0]| 0| 7FF8H | 32760 00H
520 (O |1 |1 1|1 r v v 11 oo | 1| 7FF9H | 32761 42H
00 To v | a1 fo o1 7FROH | 32761 | 42w
Tab. A-4: Inputvalues and corresponding process values for the STL-AD2-/
X: Not used; UV: Measuring range underflow, OV: Measuring range overflow
* In this cases the ERROR-LED of the corresponding channel is lit.
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STL-ADA4-1 (ID number 51205051)

The four-channel analog input module STL-AD4-I (for currents from 4 to 20 mA) transmits a 16-bit
measured value and 8 status bits per channel. Accessing the status byte depends on the fieldbus sys-
tem being used.

The digitalized measured value is transmitted in a data word (16 bits) as input byte 0 (low) and input
byte 1 (high) into the process image of the head station/controller.

This value is represented with a 12 bit resolution on bit b3 to b14. Both bits b0 and b1 are set in case
of measurement range underflow, overflow or broken wire.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bl

uv | UV
X |0/ )0/ |0/ |0/1]0/1|0/1 |0/ [0/ |0/1]0/1 |0/ [0N X ov | ov

Input byte 1 Input byte 0

X: Notused
UV: Measuring range underflow
OV: Measuring range overflow

Fig. A-9:  Process image of the analog input module STL-AD4-/

NOTE The representation of the process data of some I/0 modules in the process image depends on the

fieldbus head station used.

Please take this information as well as the particular design of the respective control/status bytes

included in the description concerning the process image of the corresponding head station.

Numerical value
o ||
15[18 1312|1110 9 8|76 [5]a]3]2]1] 0 % Decimal (Hex)
Measured value X | Uv/ov

<40 |o|o|ojo|o|o|lo|ofoO 0|0 0| 1| 1 | 0003H 3 41n*
40 |ofo|o|ofojlofo|o0]oO 0o 0| 0| 0| 0000H 0 00H
56 |[0|lo|ojofl1]1|oflo]1|[1][0 0|1 |X| 0]|O0] OCCCH | 3276 00H
72 |oflojo|1|1]o|of1]1|ofl0o/ 1]|1]0 0| 0] 1998H | 6552 00H
88 |oflo|1|ofofl1|[1]0o]lo|1 | 1|0]|]0|X|O0]| 0| 2664H | 9828 00H
104 |ojo|1|1]0o/o|1|1foflo|1|1|0o|0|o0]|0]| 3330+ | 13104 | OOH
120 |o|1/0|o0o]Jo/o|o|oflo|o|o|o|o0o|o0|o0]|o0]| 40000 | 16384 | OOH
136 |0 /1|(o0o|o|1|1]ojo|l1][1]0o|o0o|1]X| 0] 0| 4CCCH | 19660 | OOH
152 (o|1|o|1|1|olo|1|[1]o]o|1|[1]0 0] 0] 598H | 2293 | OOH
168 |0|1|1|l0]o |1 |1]0ofof[1|1]|0|0|0| 0] 0| 6660H | 26208 | OOH
184 |o|1 |1 |1]olof1|1foflo|1|1|0o|0|o0]|o0]| 73304 | 29488 | OOH
20 o1 |1 /v |11 v |11 111 |[1]0]|o0| 0 7FF8H | 32760 | OOH
520 (o |1 [t v |1t v a0 1| 1| 7FFBH | 32761 | 42u*

Tab. A-5: Input values and corresponding process values for the STL-AD4-/

X: Not used; UV: Measuring range underflow, OV: Measuring range overflow

* In this cases the ERROR-LED of the corresponding channel is lit.
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NOTE

STL-TI2 (ID number 51205048)

The two-channel analog input module STL-TI2 for temperature acquisition transmits 16-bit measured
values per channel as well as 8 optional status bits to the head station. Accessing the status byte
depends on the fieldbus system being used.

To evaluate the platinum resistance sensors the measured values of the resistance are converted and
sent as temperature values. All temperature values are represented in a standard numeric format.

The possible numerical range matches the defined temperature range of the Pt100 sensors from
-200 °Cto +850 °C. The temperature values of the sensors are represented with a resolution of 1 digit
per 0.1 °Cwithin a word (16 bits). Thus, 0.0 °C corresponds to the numeric value 0000H and 100.0 °Cto
03E8H (decimal 1000). Temperature values below 0 °C are represented in two's complement binary
form.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

0/1 | 0/1 |0/ |0/ |0/ )0/ |0/ [0/ |0/ |0/ |0/ |0/1|0/ |0/ |0/1T [0/

Input byte 1 Input byte 0

Fig. A-10: Process image of analog module STL-TI2 for temperature acquisition

The representation of the process data of some I/O modules in the process image depends on the
fieldbus head station used.

Please take this information as well as the particular design of the respective control/status bytes
included in the description concerning the process image of the corresponding head station.

Numerical value
Tem;;fcr]ature Resi[sgtz?nce Binary Hoxa. ' S;;::s
1514 13 (12|11 )10 9 8|7 6 [5]a]3]2]1]0 % Decimal (Hex)
Measured value
<-200.0 10.00 i1/0/0|0|J]O|JO|O]O]JO|O0O|O]O 0| 0| 1| 8001H | -32767 41H*
-200.0 18.49 111 1{1rjo0joj0]JO]0O0| 1|1 0| 0| O | F830H -2000 00H
-100.0 60.25 1 1 1 1 1 1 0 0 0 0 0 1 1 0 0 0 FC18H -1000 00H
0.0 100.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0000H 0 00H
100.0 138.50 0 0 0 0 0 0 1 1 0 1 1 1 1 0 0 0 03E8H 1000 00H
200.0 175.84 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0 0 07DOH 2000 00H
500.0 280.90 ofofo|1]J]O0|O|1T |11 ]0/0|O|1T|O0)| 0| O] 1388H 5000 00H
750.0 360.47 ofojo|1]1|1|O0|1T]O0O|1T|/0O0|O0O]| 1|10/ O0 | 1D4CH 7500 00H
800.0 375.51 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 0 1F40H 8000 00H
850.0 390.26 0 0 1 0 0 0 0 1 0 0 1 1 0 1 0 0 00H
>850.0 >390.26 0 0 1 0 0 0 0 1 0 0 1 1 0 1 0 0 2134H 8500 42H*
Broken wire against R ofof1jo0jo 0|0 1Tf[O]O0 1 10} 1]0,0 42H*

Tab. A-6: Input values and corresponding process values for the STL-TI2

NOTE

* In this cases the red ERROR-LED of the corresponding channel is lit.

I The measured value can exceed the range from decimal -2000 to 8500 until the limitation applies.
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A.1.5 Analog Output Modules

STL-DA2-V (ID number 51205042) and STL-DA4-V1 (ID number 51205038)

The analog output modules STL-DA2-V (two channels, 0 to 10 V) and STL-DA4-V1 (four channels, 0 to
10 V) require 16-bit data and 8 status bits per channel.

The digitalized output value is transmitted in a data word (16 bits) as output byte 0 (low) and output
byte 1 (high) via the process image of the head station. This value is represented with a 12 bit reso-
lution on the bits b3 to b14. The three least significant bits (b0 to b2) are not parsed.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bl

X 0/1 [ 0/1 | 0/1 | 0/1 | O/1 | O/1 [ O/1 | O/1 | O/1 | O/1 | O/1 | 0/1 X X X

Output byte 1 Output byte 0
X: Notused

Fig. A-11: Process image of the analog output modules STL-DA2-V and STL-DA4-V1

Some fieldbus systems can process status information by means of a status byte. As the returned sta-
tus byte of this output module is always zero, it will not be parsed.

Numerical value
Output Binary Status
VI Tasf1af13]12[11]10]9 (8]|7]6[5]a|3]2]1]0] % Ipecimal (m;e,)
X Output value X | X | X
0.00 ojo,o0(0|jO,0|O0O|O)J]O|]O|O|O0OfO0O]jO]O0]|O 0000H 0 00H
1.25 0|00 |1 oo, ,o0|0fO|O0O|O0O]O]JOfO]|]O0]O 1000H 4096 00H
2.50 00O 1 ofo,0|0|O0O]JO]O|O]O]JO]O|O0]O 2000H 8192 00H
3.75 0O 1 1 o0, 0/]0]J]O0O|O|O]jJOfO]JO]O0]|O 3000H 12288 00H
5.00 0 1 ojolfojojo0ojo0}JO0O,0|]0|O0O]J]Of|O]O0]O 4000H 16384 00H
6.25 0 1 0 1 o0, 0/]0]J]O0O|O|O]OfO]J]O]O]|O 5000H 20480 00H
7.50 0 1 1 ojo,0j0|0)J]OjO|O O0fO0O]jO|O0]|O 6000H 24576 O0H
8.75 0 1 1 1 1 o(fofo0]J]O| O0O|0O0O]O]J]O]O]|O0]O 7000H 28672 O0H
10.00 0 1 1 1 1 1 1 1 1 1 1 1 1 0] 0|0 7FF8H 32760 00H

Tab. A-7:  Process values and corresponding output values for the STL-DA2-V and STL-DA4-V'1

X: Not relevant
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NOTE

STL-DA4-V2 (ID number 51205039)

The analog output module STL-DA4-V2 (four channels, -10 to 10 V) requires 16-bit data and 8 status
bits per channel.

The digitalized output value is transmitted in a data word (16 bits) as output byte 0 (low) and output
byte 1 (high) via the process image of the head station. This value is represented with a 12 bit reso-
lution on the bits b3 to b14. Bit b15 serves as sign bit. The three least significant bits (b0 to b2) are not
parsed.

Negative voltages are output when the output value is specified in two’s complement binary form.

Although the bits b0 to b2 are not relevant, they can be used for the ease of programming (see
table below). The resulting output error will only be marginal.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bo

Sign| 0/1 [ 0/1 | 0/1 | O/1 | O/1 | O/1 [ O/1 | O/1 | O/1 | O/1 | O/1 | 0/1 X X X

Output byte 1 Output byte 0
X: Notused

Fig. A-12: Process image of the analog output module STL-DA4-V2

Some fieldbus systems can process status information by means of a status byte. As the returned sta-
tus byte of this output module is always zero, it will not be parsed.

Numerical value
Output Binary Status
VI 1151413 121110/ 9|8 |7]6 5 43|21 0 doexa | pecimal (ﬂ’;ﬁi,
Output value X | X | X
-10 1 o(o0ojo0o|jo0,0 0|0]J]O|O0O]O0O]|]O0O]JO]O0]|O 1 8001H -32767 O00H
-8 1 o0 1 1 o0 1 1 o0 1 1 0 1 0 999AH -26214 O0H
-6 1 0|1 1 0|01 1 0|0 |1 1 0|1 0|0 B334H | -19660 00H
-4 1 1 0,0 1 1 0,0 1 1 0|0 1 1 0 1 CCCDH | -13107 O00H
-2 1 1 1 0]0 1 1 0]0 1 1 0]0 1 1 1 E667H -6552 O00H
0 ojo/0(0|lO0O, 0 0|0)J]O|O0O]O0O]O]J]O]O]O0]O 0000H 0 00H
2 0[]0/ O0 1 1 o0 1 1 o0 1 1 0o, 0 1 1999H 6553 O00H
4 o0 1 1 0|0 1 1 o0 1 1 o|o0 1 1 3333H 13107 O0H
6 0|1 0|01 1 0|01 1 0|01 1 0 | 0 | 4CCCH 19660 00H
8 0|1 1 0]0 1 1 oo |1 1 0]0]|1 1 0 | 6666H 26214 00H
10 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0|0 7FFCH 32767 O00H

Tab. A-8: Process values and corresponding output values for the STL-DA4-V2

X: Not relevant
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STL-DA2-I (ID number 51205041)

The analog output module STL-DA2-I (two channels, 4 to 20 mA) requires 16-bit data and 8 status bits
per channel.

The digitalized output value is transmitted in a data word (16 bits) as output byte 0 (low) and output
byte 1 (high) via the process image of the head station. This value is represented with a 12 bit reso-
lution on the bits b3 to b14. The three least significant bits (b0 to b2) are not parsed.

NOTE Although the bits b0 to b2 are not relevant, they can be used for the ease of programming (see
table below). The resulting output error will only be marginal.
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 b1 bl
X fomfonjonjon|on|on|onfonfonjon|on|on| x | x | X
Output byte 1 Output byte 0
X: Notused
Fig. A-13: Process image of the analog output module STL-DA2-I
Some fieldbus systems can process status information by means of a status byte. As the returned sta-
tus byte of this output module is always zero, it will not be parsed.
Numerical value
Output Binary Status
(mAT 151413 [12[11]10] 98|76 5 a]|3]2]1]0] & |pecimal e
decimal (Hex.)
X Output value X | X | X
4 o|lolojo]jojo|lo|ofolojo|o|O0]|0O]| O/ 0| 0000H 0 00H
6 ojlolo|1]o|o|lo|ofo|o|O0O|O0O|O|O]|O| O] 1000H 4096 00H
8 ojlo/1/0|lo0o|lo|o|o0o|O0O|O0O|O0O|O0O|O|O| O] O] 2000H | 8192 00H
10 ojlo/1/1|/0lo/o|lo|lo|o|o|o0ofo0o|o0o]|o0]| 0] 30004 | 1228 | OOH
12 o|l1/,0/0|lo0o|lo/o|o|lo|o0o|0o|0f0o|0]| 0] 0| 4000H | 16384 | OOH
14 o|l1/0/1|0|lo/o|loflo|o|o|o0ofo|o0o]| 0| 0] 50004 | 2048 | O00H
16 o|1|1/0]0]o0o|lo0o|ofojojo0o|0|O0]|O0]|O| O  6000H | 24576 | OOH
18 o|{1|1/1]0|0o|l0o|ofo|lo|o0o|0|O0]|0]| 0| O] 7000H | 28672 00H
20 o|lvr v v vyt 1| 1| 7FFFH | 32767 00H
Tab. A-9:  Process values and corresponding output values for the STL-DA2-1
X: Not relevant
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STL-DA4-I (ID number 51205040)
The analog output module STL-DA4-I (four channels, 4 to 20 mA) requires 16-bit data and 8 status bits

per channel.

The digitalized output value is transmitted in a data word (16 bits) as output byte 0 (low) and output
byte 1 (high) via the process image of the head station. This value is represented with a 12 bit reso-
lution on the bits b3 to b14. The three least significant bits (b0 to b2) are not parsed.

NOTE Although the bits b0 to b2 are not relevant, they can be used for the ease of programming (see

table below). The resulting output error will only be marginal.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS b4 b3 b2 bl bO
X [0/ ]0/1|0/1)0/1 |0/ |0/ |0/ (0/1|0/1[0/7]0/1 0N X X X
Output byte 1 Output byte 0
X: Notused

Fig. A-14: Process image of the analog output module STL-DA4-|

Some fieldbus systems can process the status information using by means of a status byte. However,
processing of the status byte via the head station is optional, which means that accessing or parsing
the status information depends on the fieldbus system.

Numerical value
Output Binary . S;;i:s
[mA] exa- A
15(1a[13[12]11 109 8] 7]6[5]4a]3 |21 0] 9 Ipecimal (Hex)
X Output value X | X | X
4 ojlo|lo|o]Jo|lo|o|o]J]o|o|o|O0O|O|O| O O]/ 000OH 0 OOH
8 ojlolo |11 v v |1 v v 1|11 1| 11| 1FFFH | 8191 OOH
12 olo 1|11 v |1v |11 |11 | 1|1 |{1] 1] 1| 3FFFH | 16383 OOH
16 o|l1|lo 1|1 v v |1 v | 1v |1 | 1|1 1] 1|1 ]| 5FFFH | 24575 OOH
20 ol v v v v v v v v v 1| 1| 1| 7FFFH | 32767 00H
Error @ Undefined 40H®@
Tab. A-10: Process values and corresponding output values for the STL-DA4-I
X: Not relevant
@ Broken wire or inadmissible load combination
@ The ERROR-LED will also be ON.
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A.1.6 Encoder module STL-ENC (ID number 51205116)
Using the encoder module STL-ENC, a 6 byte input and output processimage can be transferred to the
head station via two logical channels.
The set values are stored in four output bytes (DO to D3) and the process data are stored in four input
bytes (DO to D3). Two control bytes (CO, C1) and two status bytes (SO, S1) are used to select process
data and set values as well as to control the data flow.
Input data Output data
SO Status byte SO co Control byte CO
DO Process data, byte 0 (LSB) DO Set value, byte 0 (LSB)
D1 Process data, byte 1 D1 Set value, byte 1
S1 Status byte S1 C1 Control byte C1
D2 Process data, byte 2 D2 Set value, byte 2
D3 Process data, byte 3 (MSB) D3 Set value, byte 3 (MSB)
Tab. A-11: Input and output bytes of the STL-ENC
NOTE The representation of the process data of some I/0 modules in the process image depends on the
fieldbus head station used.
Please take this information as well as the particular design of the respective control/status bytes
included in the description concerning the process image of the corresponding head station.
The process data is determined by the bits 0 and 1 in the control byte C1:
@® Counter value
@® Latch value
@® Velocity
@® Setvalue
The setting is mirrored in status byte S1 in bit 0 and bit 1.
MapPZD (Control Byte C1 / Status Byte S1, bits 0 and 1) Tab. A-12: Meaning of the bits 1 and 0in C1/51
Bit1 | Bit0 | Coding of the process data
0 0 Counter value
0 1 Latch value
1 0 Velocity (increments per milliseconds)
1 1 Set value
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Status byte SO

b7

b6

b5 b4 b3 b2 bl bl

Status byte SO 0

0/1 | 0/1 |1 0/1 | 0/1 [0/1 | 0/1

\— LATC_VAL

LAT_EXT_VAL
CNT_SET_ACK
UNDERFLOW
OVERFLOW
AckSet LoadExt

Reserved

Reserved

Fig. A-15: Status byte S0 of the STL-ENC

Bit | Name Description
Acknowledge bit for EN_LATC (control byte CO, bit 0)
® Latch Mode:
0 LATC_VAL This bit is set with a positive edge at input C. It is reset when EN_LATC is reset.

® Preload Mode:
This bit is set with a positive edge at C. It is reset when EN_LATC is reset.

1 LAT_EXT_VAL

Acknowledge bit for EN_LAT_EXT (control byte CO, bit 1).

® Latch Mode:
This bit is set with a positive edge at the input Latch. It is reset when EN_LAT_EXT is
reset.

® Preload Mode:
This bit is set with a positive edge at the input Latch. It is reset when EN_LAT_EXT is
reset.

2 CNT_SET_ACK

Acknowledge bit for CNT_SET (control byte CO, bit 2).
Reset if CNT_SET =0

3 UNDERFLOW

This bit is set (1) with a counter underflow of 00000000H to FFFFFFFFH.
This bit is reset (0)

- if counter < AAAAAAAAH

- with the positive edge of ResetUnderflow (control byte CO, bit 3)

- if OVERFLOW =1

4 OVERFLOW

This bit is set (1) with a counter overflow of FFFFFFFFH to 00000000H.
This bit is reset (0)

- if counter > 55555555H

- with the positive edge of ResetOverflow (control byte CO, bit 4)

- if UNDERFLOW =1

5 AckSet LoadExt

Acknowledge bit for SetLoadExt.
Reset if SetLoadExt = 0 (control byte CO, bit 5)

Tab. A-13: Description of the status byte S0 of the STL-ENC
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Status byte S1

Status byte S1

b7

b6

b5 b4 b3 b2 b1 bo

0/1 | 0/1 |1 0/1 | O/1 [ O/1 | 0/1

\— MapPzZD

MapPZD
StaN1
StaN2

N1
N2

Reserved

Reserved

Fig. A-16: Status byte S1 of the STL-ENC

Bit

Name

Description

MapPZD

Software version < XXXX03XX: reserved / not used (0)
Software version = XXXX03XX: coding of process data (2 Bits), refer to table A-12

StaN1

Software version << XXXX03XX: reserved / not used (0)
Software version = XXXX03XX: state of cam output 1

0 = cam output 1 reset
1 =cam output 1 set

StaN2

Software version < XXXX03XX: reserved / not used (0)
Software version = XXXX03XX: state of cam output 2

0 = cam output 2 reset
1 =cam output 2 set

N1

Cam window 1st bit
This bit is set, if:

bottom comparative value N1 =< counter reading < top comparative value N1

N2

Cam window 2nd bit
This bit is set, if:

bottom comparative value N2 < counter reading < top comparative value N2

Tab. A-14: Description of the status byte S1 of the STL-ENC
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Control byte CO

b7

b6

b5 b4 b3 b2 bl bl

Control byte CO 0

0/1

0/1 | 0/1 |1 0/1 | 0/1 [0/1 | 0/1

\— EN_LATC

EN_LAT_EXT
CNT_SET

Reset Underflow

Reset Overflow

SetLoad Ext

OpMode

Reserved

Fig. A-17: Control byte CO of the STL-ENC

Bit | Name Description
The encoder zero mark is released.
® Capture Mode:
With a positive edge at input C the counter reading is transferred to the latch register.
0 EN_LATC ® Preload Mode:

With a positive edge at input C the counter reading is transferred to the latch register.
The counter is loaded with the set value.

The confirmation is de-selected for the negative edge of EN_LATC.
EN_LATC is dominant against EN_LAT_EXT.

1 EN_LAT_EXT

The external latch input is released.

® Capture Mode:
With a positive edge at the input LATCH, the counter reading is transferred to the
latch register.

® Preload Mode:
With a positive edge at the input LATCH, the counter reading is transferred to the
Latch register. The counter is loaded with the set value.

The confirmation is de-selected for the negative edge of EN_LAT_EXT.

2 CNT_SET

With a positive edge of this bit the counter is initialized on the set value.

3 Reset Underflow

With a positive edge of this bit the status bit UNDERFLOW (status byte 0, bit 3) is reset.

4 Reset Overflow

With a positive edge of this bit the status bit OVERFLOW (status byte 0, bit 4) is reset.

5 SetLoad Ext

With a positive edge of this bit, the set value to which the counter is to be set in the case
of an external event, will be transferred to the process data.

6 OpMode

0= Capture Mode (The counter is latched by a trigger signal.)

1= Preload Mode (The counter is latched by a trigger signal. Subsequently, the counter
is loaded with the set value.)

Tab. A-15: Description of the control byte CO of the STL-ENC
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Control byte C1

Control byte C1

b7

b6

b5 b4 b3 b2 b1 bo

0/1

0/1 | 0/1 |1 0/1 | O/1 [ O/1 | 0/1

\— MapPzZD

MapPZD
DisCam1
DisCam2

SetCam1
SetCam2

EnableRef

Reserved

Fig. A-18: Control byte C1 of the STL-ENC

Bit | Name Description
0
] MapPzZD Coding of process data (2 Bits), please refer to table A-12
® Software version < XXXX03XX: reserved / not used (0)
L] i = - di
) DisCamn] Software version = XXXX03XX: disable cam output 1
0 =cam output 1 enabled
1 =cam output 1 disabled
® Software version < XXXX03XX: reserved / not used (0)
. e
3 DisCamn2 ® Software version = XXXX03XX: disable cam output 2
0 = cam output 2 enabled
1 = cam output 2 disabled
® With a positive edge, the set value is taken over as the bottom comparative value for
output 1 (N1).
4 SetCam1 . R . .
® With a negative edge, the set value is taken over as the top comparative value for
output 1 (N1).
® With a positive edge, the set value is taken over as the bottom comparative value for
output 2 (N2).
5 SetCam2 ) R . k
® With a negative edge, the set value is taken over as the top comparative value for
output 2 (N2).
Input REF released.
- The controls set Bit EnableRef.
- The controls must release EN_LATC (control byte CO, bit 0) or EN_LAT_EXT (control
6 EnableRef byte CO, bit 1) with a positive edge.
- A positive edge is created at input REF.
- Subsequently, the next positive edge at input C or input Latch leads to a Capture or
Preload event

Tab. A-16: Description of the control byte C1 of the STL-ENC
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A.1.7 Counter module STL-C100 (ID number 51244881)

Using the counter module STL-C100, a 5 byte input and output process image can be transferred to
the head station via two logical channels.

The transfer of the setting counter value in binary format is made via 4 output bytes (D0 to D3) and the
transfer of the counter reading in binary format is made via 4 input bytes (DO to D3). The control byte
CO serves for setting the counter and the outputs. The status byte SO shows the status of the counter
and the inputs and outputs.

Input data Output data
SO Status byte SO co Control byte CO
DO Counter value, byte 0 (LSB) DO Set value, byte 0 (LSB)
D1 Counter value, byte 1 D1 Set value, byte 1
D2 Counter value, byte 2 D2 Set value, byte 2
D3 Counter value, byte 3 (MSB) D3 Set value, byte 3 (MSB)

Tab. A-17: Input and output bytes of the STL-C100

NOTE The representation of the process data of some /0 modules in the process image depends on the
fieldbus head station used.

Please take this information as well as the particular design of the respective control/status bytes
included in the description concerning the process image of the corresponding head station.

Status byte SO

b7 b6 b5 b4 b3 b2 bl bO

Status byte SO X X | 0/1 |0/ [0/17 | 0/1)0/1 | 0/1

\— Actual signal at input CLOCK

Actual signal at input U/D

Actual signal at output Y1

Actual signal at output Y2

Counter is locked*

Counter is set*

This value is not evaluated.

This value is not evaluated.

Fig. A-19: Status byte S0 of the STL-C100

*

For a description of bits 4 and 5 of the status byte, please refer to the description of the bits 4 and 5 of the control byte on
the next page.
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Control byte CO

Control byte CO

b5 b4 b3 b2 b1 bo

0/1 | 0/1 | 0/1 | 01 0 0

\— This bit must be set to zero.

This bit must be set to zero.

Set output Y1

Set output Y2

Lock Counter

Set Counter

This bit must be set to zero.

This bit must be set to zero.

Fig. A-20: Control byte CO of the STL-C100

Bit

Name

Description

Set output Y1

This bit sets the additional output Y1 of the counter module.
0: Output OFF
1: Output ON

Set output Y2

This bit sets the additional output Y2 of the counter module.
0: Output OFF
1: Output ON

Lock Counter

When this bit is set, the count process is suppressed.
Bit 4 in the status byte SO indicates the suppression of the counter.

Set Counter

When this bit is set, the counter is loaded with the 32 bit value of the output bytes 0 to 3.
As long as the bit is set, the counter is stopped and the loaded value is latched.

The successful loading of the counter is indicated by bit 5 of the status byte SO.

Tab. A-18: Description of the control byte CO of the STL-C100

A.1.8 SSI Transmitter Interface STL-SSI (ID number 51205057)
Using the SSI Transmitter Interface STL-SSI, a 5 byte input and output process image can be trans-
ferred to the head station via one logical channel.
The data received by the transmitter are stored in 3 input bytes (DO to D2). Neither the input byte (D3)
and the four output bytes (DO to D3) nor the control byte (C0) and status byte (S0) are used.
Input data Output data
SO Status byte SO (Not used) co Control byte CO (Not used)
DO Process data, byte 0 (LSB) DO
D1 Process data, byte 1 D1
Set to 0. (Not used)
D2 Process data, byte 2 (MSB) D2
D3 Set to 0. (Not used) D3
Tab. A-19: Input and output bytes of the STL-SSI
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