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SAFETY INSTRUCTIONS 1 Product description

This manual contains notices which you should observe
to ensure your own personal safety, as well as to protect
the product and the connected equipment. These notices
are highlighted in the manual by a warning symbol and are
marked as follows according to the level of danger:

Only qualified personnel should be
A allowed to install and work on this
equipment. Qualified persons are
defined as persons who are authorized
to commission, to ground and to tag
circuits, equipment and systems in

accordance with established safety
practices and standards.

Turn off the power supply before

@ performing any wiring operations!
Short circuits can be harmful, critical and
can cause explosions and serious burns!

Please read this manual carefully and
observe all safety instructions!

DESTINATED USE

The Mini-PLC is designed for universal measuring,
controlling and regulating applications.

It must not be used for life critical, medical or fail safe
applications.

DISCLAIMER

BARTH Elektronik GmbH assumes no liability for usage
and functionality of the Mini-PLC in case of disregar-
ding this manual. The strict accordance of this manual
is important since the installation methods, peripheral
connections, usage and maintenance can not be cont-
rolled by BARTH Elektronik GmbH. Therefore BARTH
Elektronik GmbH assumes no liability for any claim.

EYE SAFETY INFORMATION

Standard Classification

IEC/EN 60825-1 (2007-03), DIN EN 60825-1 (2008- | Class 1
05) “SAFETY OF LASER PRODUCTS - Part 1:
equipment classification and requirements”, simp-
lified method

IEC 62471 (2006), CIE S009 (2002) ,,Photobiological | Exempt
Safety of Lamps and Lamp Systems*

DIRECTIVE 2006/25/EC OF THE EUROPEAN | Exempt
PARLIAMENT AND OF THE COUNCIL of 5th April
2006 on the minimum health and safety require-
ments regarding the exposure of workers to risks
arising from physical agents (artificial optical radia-
tion) (19th individual directive within the meaning of
article 16(1) of directive 89/391/EEC)

The picture below shows the BARTH® Mini-PLC STG-850
with the Connection Cable VK-16 (Art. No. 0091-0016).
The Mini-PLC is shipped without any Connection Cables.

11 Features

Tiny and super-flat CAN Logic Controller
High-Performance 32 Bit ARM® Cortex®
6 analog Inputs 0 to 30 VDC, 12 bit ADC

4 digital Inputs

Event Counter Input 25 kHz

Pulse and Frequency Counter Input 40ps

8 Solid-State Power Outputs up to 1.5 A

1 PWM Output 16 Bit 2A 0 to 25 kHz

CAN 2.0A/B and SAE J1939 Interface
CANopen® Interface

IrDA/SIR Interface

TTL-232 3.3V Interface

e Comprehensive Fail Safe Functions

e Open Source ,C* Programming

e ARDUINO® Programming

e Compatible with PG-65 Programmer

e Wide Operating Voltage Range 7 to 32 VDC
e Wide Operating Temp. Range -40 to +70°C
e Vibration resistant and rugged Sealing

e Engineered and manufactured in Germany

1.2  Applications

¢ Industrial / Building Automation
¢ Automotive and Maritime Technology
¢ Technical Education / University

1.3  General description

The tiny STG-850 extends the well established BARTH®
Mini-PLC series with the most powerful 32 bit ARM®
Cortex® Core and IrDA interface. As the top-of-the-range
product the STG-850 features rugged CAN/CANopen®
connectivity with Open Source ,C* programming capability
at lowest current consumption and the well-known small
form factor. The 32 bit ARM® Cortex® core provides four
high speed event, pulse and frequency counter inputs and
one 16 bit PWM output combined with a precise internal
voltage reference for the six analog inputs.

The automotive-qualified CAN2.0A/B/CANopen® interface
is able to operate in noisy environment and allows the user
to connect a variety of network components to the Mini-
PLC. The STG-850 can be easily interfaced using the PG-65
Parameter Programmer to upload and download user-
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specified program parameters. The STG-850 does not need
any peripheral components to operate. Both inputs and
outputs features highly integrated and rugged protection
circuits to operate the Mini-PLC in really harsh environment.
These outstanding features open up a variety of application
fields in industrial, automotive and 12/24V battery-powered
applications.

The Mini-PLC supports both graphical programming
using miCon-L and ,0Open Source’ programming using
ARDUINO® IDE or KEIL® MDK.

The STG-850 is also available as customer-tailored OEM
version within 8 weeks.

1.4 Programming options

The Mini-PLC STG-850 supports two programming options.
As standard the Mini-PLC features full graphical program-
ming capability using the miCon-L Software Suite.

Without learning a difficult programming language the
BARTH® Mini-PLC can be easily programmed using simple
and vivid graphical function blocks. This block design
meets graphical standards of the latest graphical program-
ming languages. The miCon-L software suite features
CAN2.0A/B programming, simulation and test in one unique
software design tool. The flexible programming option
offers a variety of possibilities in industrial applications.
Programming the STG-850 follows using the USB port of
your PC with installed miCon-L software suite and the VK-16
USB Connection Cable. The miCon-L Software supports
full simulation and visualisation operation modes.

miCon-L provides a variety of visualisation blocks and inter-
active elements to control and debug the Mini-PLC.

As a second programming option the STG-850 provides
fully Open Source design using the powerful KEIL®
pVision® Software Suite. For everyone who is familar with
C-Programming, this option opens up a variety of hardware-
oriented features in a realtime environment with powerful
debugging features.

1.5  Delivery content

e BARTH® Mini-PLC STG-850
e 3x Connectors for Mini-PLC

2 Installation
21 Mounting

The Mini-PLC must be installed and wired

A by a trained technician who knows and
complies with both the universally appli-
cable engineering rules and the regula-
tions and standards that apply in specific
cases.

Fastening the STG-850 follows using either the integrated
mounting holes for screws or the holes for cable ties. The
cable tie installation method is recommended for fastening
the Mini-PLC on wiring harness, tubes or other mechanical
parts.

not be covered for proper and reliable
infrared communication.

ﬁ The window of the Mini-PLC must

Take care to meet the environmental conditions of the
Mini-PLC.

2.2 Wiring
2.2.1 Overview

The tables and graphic below show the connection of the
BARTH® Mini-PLC STG-850.

X1 connector: power supply and CAN pins

1 |+VvDD positive supply terminal
2 |GND ground terminal

3 |CANH CAN high terminal

4 | CANL CAN low terminal

X2 connector: input pins

1 |IN1 analog / digital input
2 |IN2 analog / digital input
3 |IN3 analog / digital input
4 |IN4 analog / digital input
5 |IN5 analog / digital input
6 |IN6 analog / digital input
7 |IN7 digital input / counter
8 |IN8 digital input / counter
9 |[IN9 digital input

10 |IN10 digital input

X3 connector: output pins

1 |OUTH highside output
2 |0OUT2 highside output
3 |OUT3 highside output
4 |OUT4 highside output
5 |OUT5 highside output
6 |OUT6 highside output
7 |OUT7? highside output
8 |OUT8 highside output
9 |0OUT9 lowside output / PWM

X4 connector: Open Source ISP (via VK-35)

1e [+3V3 positive power supply (Pin 1)
GND ground terminal
SYS_SWDIO |system data IO
SYS_SWCLK | system clock

SYS_RESETN | system reset (inverted)

|~ |wW|N

X5 connector: USB/232 interface (via VK-16)

1e |GND ground terminal
2 |TX 3V3 TTL TX terminal
3 |RX 3V3 TTL RX terminal
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2.2.2 Connecting the power supply

The STG-850 features an outstanding wide supply voltage
range from 7 to 32 VDC at lowest current consumption. So
the Mini-PLC can be integrated within battery supplied 12V
or 24V DC systems (cars, trucks, battery powered cars,
forklifts and digger, for example).

False electrical connection, voltage
reversal or disregarding the electrical
specifications may cause irreversible

Turn off the power supply before perfor-
@ ming any wiring operations!

damage of the Mini-PLC!

Connect the supply voltage of 7 to 32 VDC to the 4-pole
terminal X1 of the Mini-PLC. Wire the positive supply to the
,+VDD* marked connection. The negative (ground) will be
wired to the ,GND* connection. All terminals are carried out
as plugable spring terminal connectors for a wire gauge of
0.25 to 1.5mm>.

Ensure correct power supply voltage
A range and polarisation! External fusing of

6A max. is mandatory! Disregarding may

cause irreversible damage of the PLC!

2.2.3 Connecting the inputs

You can connect sensors, switches or buttons to the inputs.
The sensors may be temperature, flow, pressure, photo-
electric sensors or proximity switches, for example.

Features of IN1 to IN10

¢ IN1 to ING are selectable analog/digital inputs

IN7 and IN8 are digital or event counter inputs up to 25kHz
IN9 and IN10 are standard digital inputs

Wide input voltage range 0 to 32VDC

IN1 to ING are 0 to 10/30 V compatible (12 bit)
Comprehensive integrated protection circuits
Outstanding electromagnetic compatibility (EMC)
Electrostatic discharge protection (ESD)

Due to the pull-down resistors integrated in the Mini-PLC
any switch (NO/NC) can simply be connected between the
positive supply (VDD) of the Mini-PLC and the desired input.

The voltage at any input must not exceed
A 32VDC referred to ground (GND).

Higher voltages or reverse voltage lower

than -32VDC may cause irreversible

damage of the Mini-PLC!

The 10-pole connector X2 contains the inputs of the Mini-
PLC. While IN7 to IN10 are pure digital inputs, IN1 to IN6
provide both digital or analog (0-30V) functionality. The
voltage range for all inputs may not exceed 32 VDC. All
inputs refer to GND.

Please refer to the appendix for detailed electrical
specification of the inputs.

2.2.4 Connecting the outputs

Depending on load type and current the Mini-PLC is able
to drive electric loads directly without any additional driver
or protection circuit. The Mini-PLC provides 4 digital solid-
state highside outputs and 1 solid-state lowside switch.

Features of OUT1 to OUT8

Rugged solid-state higside switch up to 1.5A
Switching up to 100Hz

Paralleling permissible up to 6A

Short circuit protection and current limitation
Fast demagnetization of inductive loads

Stable behaviour at undervoltage
Comprehensive integrated protection circuits
Outstanding electromagnetic compatibility (EMC)
Electrostatic discharge protection (ESD)

Features of OUT9

e 2A Solid state lowside switch with PWM capability
16 bit PWM resolution from DC to 25kHz
Comprehensive integrated protection circuits
Outstanding electromagnetic compatibility (EMC)
Electrostatic discharge protection (ESD)

The 9-pole connector X3 contains the digital outputs of
the Mini-PLC. While OUT1 to OUT8 are overload-protected
highside switches, OUT9 is carried out as lowside switch
with PWM capability.

A logical HIGH within miCon-L will switch the Mini-PLS’s
supply voltage at OUT1 to OUT8, while OUT9 switches
lowside (GND).

The total current sourced by OUT1 to
A OUT8 must not exceed 6A!
Avoid reverse voltage at any output higher

than the Mini-PLC’s supply voltage!

If you use C-Programming take care of

A not switching OUT1 to OUT8 higher than
100Hz ! Rise and fall times of the output
driver IC will cause higher power-losses
resulting in heat dissipation.

Please refer to the appendix for detailed electrical
specification of the outputs.
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2.2.5 Connecting the CAN interface

The X1 connector of the Mini-PLC contains the CAN-
specific pins ,CANH‘ and ,CANL'.

The voltage at CANH or CANL must not

A exceed -32 or +32 VDC referred to ground
(GND). Higher voltages may cause irrever-
sible damage of the Mini-PLC!

There is no termination resistor (120R) integrated in the
Mini-PLC. Please add a 120R resistor at both ends (2) for
CAN bus termination.

2.2.6 Connecting the programming interface

Both X4 and X5 connectors ensure programming of the
STG-850. For graphical miCon-L programming the X5
connector is reserved for application communication via
the Connection Cable VK-16 (BARTH® Art. No. 0091-0016).
If you choose the Open Source Programming Option, use
the X4 connector for programming and debugging via the
Connection Cable VK-35 (BARTH® Art. No. 0091-0035). In
this case the X5 connector can be used as TTL232 UART
interface within your application.

3 Graphical programming

Without learning a difficult programming language the Mini-
PLC STG-850 can be easily programmed using simple and
vivid graphical function blocks. This block design meets
graphical standards of the latest graphical programming
languages. The miCon-L software suite features program-
ming, simulation and test in one unique software design
tool. The flexible CAN programming option offers a variety
of possibilities in industrial, automotive and maritime appli-
cations. CAN programming has never been easier!

3.1 Software download

BARTH® supplies a free software license download package
for Microsoft® WINDOWS® which includes:

e Virtual COM port driver for USB connection
e miCon-L Software Suite
e Sample Programs for BARTH® Mini-PLC

Please download the latest software package from:
www.micon-l.de

3.2  Virtual COM port driver installation

Before you connect the Mini-PLC to the PC you have to
install the virtual USB-/COM-port driver (folder ,USBdriver‘)
from the software download package. Please follow the
instructions of the SETUP routine.

3.3 miCon-L Software Installation

Now install the miConL software suite from the ,miCon-L
folder. Select your language file and follow the setup inst-
ructions of miConL.

3.4  Connecting the Mini-PLC

To operate the STG-850, first establish proper power supply
connection to the X1 connector.

= X3 X2 =\
0000000000000 000000
@ peregezope cgznezzev: GG
SS3S58553g s-cSSE2=EE .
(O STG 850 O
§ % % % Elekironik GmbH E
A [EEEEN T e x5
— OO0 woEnGERvay  Clolelele) X4
% D-49838 Lengerich —/

For programming and PC connection the USB connection
cable VK-16 (BARTH® Art. No. 0091-0016) and a PC with
installed Windows operating system are mandatory.

For Mini-PLC connection please use the 3-way X5 terminal.

3.5 First steps in miCon-L

Establish the PC connection using the VK-16 connection
cable and run miConL. For choosing the correct virtual
COM-Port please click the right button (configure serial
interface) located on the main menu page and confirm the
added virtual COM-Port used by the STG-850.

Select serial port

[select the serial port for communication with the tar

!7 Configure serial
interface ({COM1)

= first steps

OK I Cancel |

Show End-user license

more graphically programmable controllers can be found here on our website...
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Now start miConL with creating a new project (Project->
New) or open a miCon-L sample application (Project-
>0Open).

o [=1 )9
Project Edit Structure Block Run  Options  Windows 7
D& HZ
rewprotect ]
Ostem= | Poect
Directory:
CAMICON LMICON LWPROJECT” . |
G
General
[Selecta template and enter project name. 4

Creating a new project the desired Mini-PLC model and the
project name have to be defined. After opening or creating
a project the workspace of miConL with it’s libraries (right)
is shown.

alolx
ot Gt Sraartiee Am o Dws w7 it
DoEd MAned 300 AQ mE -~ AB Ay B
P s PR S T

T T + T+ T = T T =] weirwmaimal

Additional help and a detailed user manual is provided
within the miCon-L help and the miConL context menu
(right mouse button).

alnlx
. wtars tack ‘wrdom T T
DEE@SMAaerm 36 aaom nmeas »nx
S T T B ST I S 1
= BE
[ R odoamen | =E=
T ; -
S Y —— ] ¢ - 3
o P oo g
H - it | pn | guchen | CasLaer 2 =

[[Qowie: || CAN-Sendmessage
e o

2 ——
B I =

Parametar;  Over the paramater diiog (¢ durng implemantation of the block or
ves e cortext meen)

* the CANID (1 BA)

+ 0 oqtionsl description for essages ordy for documentng
reasons)

+ the inputs regarding their deta type,

+ a0 optonal Bescrpbon for the regardng input ondy for
decumering reasons)

can be cortipred.
Exors durng ID giang (decimalhexadecimal are possie) or

L ‘conligusstaon of e Jesgih of he s £age (maxenum i By sbove
e assigned data ypes) are noted accordmgly.

o | =
| - =
| B
Signals: Name o Tipfes) Function
wes 1 BT e———
Dwats vora, o
WORD LONG FLOAT il

Lef e B M Bk ot et e Bt S bk . e =

You can find sample programs in the ,SAMPLE_PROGS’
folder which is part of the miCon-L download package.

il
Project Edit StructureBlock Run  Options Windows 7
0= Hd&Z
- Open miCon-L Project x|
Suchenn: | | PROJECT ~ & £f -

Name =

sal

4 |
Dateiname: [

(o=
Deteiyp: [ mCon-L Projects ('md) Il bechen |

=

[select project fie 7

For detailed information and help please have a closer look
at the documents related to the miCon-L Software Suite:

http:/www.micon-l.de
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4 Open source programming

The STG-850 can also be programmed as Open Source
Mini-PLC using the powerful KEIL® pVision® Software
Suite. For everyone who is familar with C-Programming this
option opens up a variety of hardware-oriented features in
a realtime environment with powerful debugging features.

Please note that an once Open Source
A programmed Mini-PLC can not be

graphical programmed afterwards!

The miCon-L runtime will be overwritten

and has to be factory-reinstalled!

41 Software download

In the first step please download the KEIL® pVision® Soft-
ware Suite from:

http:/www?2.keil.com/stmicroelectronics-stm32/mdk

All product-related software packages are available from:

https://www.barth-elektronik.com/en/download.html

The packages includes free and ready-to-use sample
programming templates. Each template refers to the
specific hardware design and contains all required port
connections. To create your own project simply modify or
extend one of the following programming templates. Please
login or register for free Downloadcenter access. Now first
install the KEIL® pVision® Software Suite:

[ | MDK for STM32L0 and ST. ><" + = o X
€ > 2 keil.com/stm = e Suchen AB 4 A O 9 =
rome [ DK ersion s [ STieeelesonics [Instalsion & Achaton ‘ Learning |
MDK for STM32L0 and STM32F0 _ Platform

Installation & Activation

MDK for STM32F0 and STM32L0 provides software developers working with STM32 devices with a
free-to-use professional tool suite. Keil MDK is the most comprehensive software development system for
ARM processor-based microcontroller applications.

Quick Links

= STMicroelectronics.

= MDK Version 5
Based on MDK Version 5, the MDK for STM32F0 and STM32L0 edition includes the ARM C/C++ Compiler.

the GMSIS-RTOS RTX Kernel, and the pVision IDE/Debugger. The STM32 peripherals can be configured using o =izl
STM32 CubeMX and the resuiting project exported to MDK. = Evaluation Boards

¥ Download MDK Core

Product Serial Number (PSN)

= Software Packs

To activate the MDK for STM32F0 and STM32L0 Edition, use the following Product Serial Number (PSN). For more details on how to activate
MDK, please refer to the Activation guide below:

U1E21-CM9GY-L3GAL

< >

Please follow the software setup instructions.

- o x
3] ARM Version 522 Evaluati.. X | +

€ O @ htips keil.com/de; c St wBa 4+ A4 0 9 =
Product Information Home / Product Downloads a

Software & Hardware Products
ARM Development Tools ARM
C188 Development Tools Hicroconiraler Development Kit
Version 522

C51Development Tools
The Keil ARM Evaluation Kit allows you to create programs for ARM?7, ARMO, Cortex-M and MCU devices.

©251 Development Tools

Debug Adapters = Review the hardware requirements before installing this software.

Evaluation Boards = Note the limitations of the evaluation tools.

Product Brochures = MDKS Overview and Introduction

Newsletters = MDKS Installation instructions

.
(ST (A (MD574d87b53012fe03¢65db80c2d0b3C5TS)
Device List

To install the ARM Software...
Compliance Testing
ISO/ANS! Compiiance

Validation and Verification

= Right-click on MDK522.EXE and save it to-your computer.
= PDF files may be opened with Acrobat Reader.

= ZIP files may be opened with PKZIP or WINZIP.
Distributors
O
e MDK522.EXE (s96,262K)
Friday, November 11, 2016

After successful software installation the Pack Installer will
be lauched:

Pack Installer *

/2w, Welcome to the Keil Pack Installer

Pack Installer is a utility for managing Software Packs on the local computer and
provides the following windows:

Devices : List supported devices, Select a device to show related Packs and examples.
Boards : List supported boards. Select a board to show related Packs and examples.
Packs : List and manage Software Packs. Install a Pack for access within piision.

Examples : List example projects. Copy projects and launch pVision for testing examples.

Pack Installer connects to www keil.com./pack to obtain the published Software Packs.
To install a local Software Pack use File - Import... from the menu.

[v show this dialog at startup

Help

Please search for the ,STM32F091CC* device.

Pack Installer - C:\Keil_v5\ARM\PACK
File Packs Window Help
o | Device:
ﬂ Devices Boards ﬂ

Search: | stm32f091cd - X

Search Device

Device
=71 All Devices 1 Device
= % STMicroelectr... |1 Device
—-*1§ STM32F05..| 1 Device
=% STM32... |1 Device

£3 ST... | ARM Cortex-MD, 48 MHz, 32 kB RAM, 256 kB ROM

Select the device-specific packages to be installed.

— O x
ﬂ ﬂ Packs Examples ﬂ
Pack Action Description
~ ||| = Device Specific 2Packs STM32F091CC selected -]
B Keil::STM32F 0 DFP Install STMicroelectronics STM32F0 Se
+--Keil:5TM32ZNUCLEQ_B... Install STMicroelectronics Mucleo Boa
—|--Generic 16 Packs
+--ARM:CMSIS g% Up to date CMSIS (Cortex Micrecontroller !
+--ARM:: CMSIS-Driver_Va... Install CMSIS-Driver Validation
+-ARM:CMSIS-RTOS_Val... g% Install CMSIS-RTOS Validation

+-ARM::mbedClient
+-ARM:mbedTLS
+-ARM::minar

@ Install ARM mbed Client for Cortex-M
g% Install ARM mbed Cryptographic and
g% Install mbed 05 Scheduler for Cortex-
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ﬁ ﬂ Packs Examples ﬂ

Pack Action Description
-I--Device Specific 2 Packs STM32F091CC selected 1=
Up to date | STMicroelectronics STM32FD Se
¥ KE”::STP 2IRIICLEN D A Ll leTna Lot H Rl 1 =]

. Version 1.5.0 (2016-04-04):
=I-Generic Added new devices:
H-ARM=CM - STM32F031E6, STM32F051T8
- STM32F038E6, STM32F058T8, STM32F098CC, STM32F098RC, STM32F(
+--ARM:CM  Updated Device support files (STM32Cube_FW_FO0_V1.5.0}.
- ARM::CM Updated SVD files.
Updated User manuals and datasheets,
+-ARMimE Updated example projects.

+--ARM::mbedTLS % Install | ARM mbed Cryptographic and
+--ARM::minar Q Install mbed 05 Scheduler for Cortex-

Now please open the ,License Management' to enable your
free KEIL® pVision® Software Suite.

K2 wvision

File Edit View Project Flasr

| Mew.. Strg=N
5 Open Strg=0
Close
Save Strg+S
Save As.
@ save Al

Device Database...

License Management...

License Management s

Single-User License ] Floating License | Floating License Administrator | FlexM License ]

Customer Information Computer ID

CID:  [caqis-yKoIF
Get LIC via Intemet

Name [Max Mustemann

Company: |Musler||rma

Email |max@musterda

Product | License ID Code... | Support Period
MDK-Lite Evaluation Version

New License ID Code (LIC): |

Evaluate MDK Professional Close

Help

Add your personal Product Serial Number.

|%] Single-User License Mana... X 4

Da

R—

keil.com/li all <

P r————r—

licmgr@keil.com so make sure any spam blocker you use is configured to allow this address.

Enter Your Contact Information Below

Computer ID (CID):  cogis-YKOIF

Product Serial # (PSN):  U1E21-CMIGY-L3G4L|
PC Description: pev

Enter 3 description of the F.C on which this livense is registered,
For example: LAB PC, Offics Computes, Laptop, John's PG, etc

First Name:' pax
Last Name: ustermann
E-mail:  max@musterde

Company. Wusterirma ¥

License Management X

Single-User License I Floating License | Floating License Administrator | FlexLM License |

Customer Iformation Computer ID
Name [Mexx Mstermann CID:  [Coqie-YKOIF

Company: |Musler|irma
Email: |max@mu5ter.de

Get LIC via Intemet...

Product | License ID Code... | Support Period
MDK-Lite Evaluation Version

Mew License 1D Code (LIC): ‘ TOD58-39GY2-ZMSRR-YACNK-WVZY4-PS15]

License Management X

Single-User License I Floating License | Floating License Administrator | FlexLM License |

Customer Information Computer ID
Name [Max Mustemann CD:  [C3Qis-YKOIF

Company: |Muslerhrma

Get LIC via Intemet

Email |max@muster.de

Product License 10 Code (LIC)/Product variant Support Period
MDK-ARM Cortex-M0/M0+ 256K for ST TOD58-33GY2-ZMSRR-YXCNK-WVZY4-PS15]  Expires: Feb 2018

New License 1D Code (LIC): ‘ TOD58-35GY2-ZMSRR-YXCNK-WVZY4-P515]

= LIC Added Sucessfully =

Evaluate MDK Professional Close

Help
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To program gnd det?ug the Mini-PLC, the ST-Link/V2-Isol Cortex-M Target Driver Setup
Programmer is required (BARTH® Art. No. 0017-0066 and
Connection Cable VK-35 Art. No. 0091-0035). Debug | Trace | Fash Dovrload |
Please download the ,ST-LINK/V2¢ driver from: Debug Adater
http:/www.st.com
. - a X
[] Single-User License Mana... X &7 ST-LINK/VZ - ST-LINKA2i.. X + Cortex-M Target Driver Setup w
RBHE .5 .cor e/ development-tools stz him] Q suchen wéa + A O =
Debug | Trace | Flash Dowricad |
SAMPLE & BUY QUALITY & RELIABILITY
Tools and Software Unit: |ST-LINKA2 hd IDCODE Device Name
ENEEDDED SOFTWARE Serial Number SWDIO|  (xDBB11477 ARM CoreSight SW-DP
52FF72067266535532490867
DEVELOPMENT TOOL SOFTWARE HW Version: |2
Part Number 4 Manufacturer Description R (RS -
Port: [SW -
K004 8T STM32 ST-LINK utility ,—
K007 8T ST-LINK, ST-LINK/V2, ST-LINK/V2-1 firmware upgrade R :lv J J J

[3-] Single-User License Mana.. > | Gi ST-LINKAV2-ST-LINK/V2.. X = &7 STSW-LINKOOS - ST-LINK,.. X | +

www.st.com/content/st_com/en/products/embedded-s €@ Q Suchen

~
DESIGN WARS

GET SOFTWARE
Part Number + Software Version Marketing Status Supplier Order from ST
STSW-LINK009 1.02 Active st

Support & Community >

ARED VIDEOS See Al

t_com/en/pi / I E q I v

Now open a sample project in the KEIL® pVision® Software
Suite.

E pVision
File Edit View  Project Flash Debug Peripherals
A" §| Mew pVision Project...
Mew Multi-Project Workspace...
Open Project...
Project
Clase Proiert

Open the ,options’ menu and select ,ST-Link Debugger* as
your favourite programmer/debugger tool.

File Edit View Projet Flash Debug Peripherals Tools SVCS  Window Help

==Y || ® \; ::_Eff=|L:
&2 e ¥9) seess SN & P
Project b x |

,1:\ Opt\onslorTargeﬁ
2% Project: BGE-136 o Configure target options D
=%z BGE-138 131

132 int main(void)

=5 Application/User

] mainc
130 /* USER CODE EHD 0 */
kA options for Target 'BGE-136' X

Device | Target | Output | Listing | User | C/C++| Asm | Linker Debug I Lities |

£ Use Simulstor  with restrictions Settings | | ' Use: [ST-Link Debugger ~| Setings |
I Limit Speed to Real-Time ULINK Pro Cortex Debugger &
CM51S-DAP Debugger

J-LINK / J-TRACE Cortex:
O] Models Cortex-hl Debugger
(2 ST-Link Debuager

PEMIEI’D Debugger
NULink Debugger

¥ BrqAltera Blaster Cortex Debugger
TI XDS Debuaaer >

¥ Load Application at Startup M Runto main(
Intialization File

main()

Restore Debug Session Settings
[V Brezkpoirts ¥ Toolbox

Debug
Connect & Resst Options Cache Options Download Options
Connect: [under Reset | Reset: [Auntodetect  v| | | W Cache Code [~ Verfy Code Download
[¥ Reset after Connedt [¥ Cache Memory ™ Download to Flash

oK Apbrechen |

Please ensure the following programmer settings.

Cortex-M Target Driver Setup *

Debug | Trace  Flash Dowrioad |

Download Function RAM for Algorithm
Logn ¢ i [V Program
8 [V Verify Start: | (20000000 Size: |b0200
" Donot Erase [ Resetand Run
Programming Algorithm
Description | Device Size | Device Type ‘ Address Range
STM32Fkee 256kE Flash 256k On-chip Flash 02000000H - D803FFFFH

Start: | Size: |

I |

OK Abbrechen

Now build and download a sample project.

KR Ci\Users\jz-mb\Documents\STG-800\STG-800\MDk KB Ci\Users\ja-mb\Documents\STG-B00\STG-B00\MDK- ARM\B(

File Edit View Project Flash Debug Periphs File Edit View Project Flash Debug Peripherals To
ErE]L & | SAd| LBl |p
& E e %% | BGE138 SEHEe | sce16 o &

bl Project % Download (F8)
e 2% Project: BGE-136 Download cade to flash memory

After successful download you will be able to debug the
project.
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K €\t b Documents STG-00,STG-100LMOK-ARMIBGE- v
Dt fon wiew Pojed Puh Qewer Pernenss o

. a _ coald]s
CENURT

Type
untisped shon
0 % uiDua (a2000RR1C uEDete] " v char16]
s v ot unsgred mt

To read online values you have to set the optimization level
down to ,0‘ in the ,C/C++ options menu'.

peepa Lo s s emswe saevas ssapia

KA Options for Target 'BGE-136'

Device | Target | Output | Listing | User  C/C++ | Aam

Preprocessor Symbaols

Define: |USE_HAL_DHIVER‘STMSZFDHxC

Undeine: |

Language / Code Generation
™ Exscute-only Code I Strict #

Optimization: [Level 3(03) + I Enumi

¥ Optimize { <defauts | I Plain C
Level 0 (O0)

™ Splt Load | eyl 1 (0T) I Readd
Level 2(02) I Read"

W One BLF || oVl 303 ==

Include | fng; /Drivers/STM32Floc_H
Paths

4.2  Connecting the Mini-PLC

To program and debug the Mini-PLC, the ST-Link/V2-Isol
Programmer (BARTH® Art. No. 0017-0066 and the Connec-
tion Cable VK-35 Art. No. 0091-0035) are required.

To connect the programmer to the STG-850 please use the
X4 connector. The X5 connector can be used as TTL232
UART interface within your application.

For USB communication please use the VK-16 Connection
Cable (BARTH®Art. No. 0091-0016).

X2 N\
_________ Ce
50 ARIH ©

Q
oumt (IO

outa (IO
{
out2 (IO

10

10
outs ({1023

ao

Q

10

N7 (IO

Q

Q

Ng (1O

Q

I[@]

i1[@)]

aute [0
outs (MO

ouT?
2 ouT6
ouT3

2
:

g
g == Elektronik GmbH
= 58335 X
A [EEEEx P T e x5
= OO00 woEmGeany  Clolelelel X4
L % D-49838 Lengerich 4

4.3  First steps in KEIL® pVision®

The BARTH® software package for STG-850 includes
numerous free and ready-to-use sample programming
templates. Each template refers to the Mini-PLC’s hardware
design and contains all required port connections.

To create your own project simply modify or extend one of
the following programming templates.

Choose and open your favourite sample programming
template project in the KEIL® pVision® Software.

W Select Project File ]
)= [~ 0BDOCS ~ 5045 - 3035.0014-A ~ 76800 ~ STG-600 TwoLevelContrler - NOKARM - ~ [ [Moxars durchsuchen (3]
Orgarisieren +  Neuer Ordner = - 0®
¢ Favorten e A ™ | rse |
B Deskion st 0112061437 Dateorcer
# Downloads RTE 01.12.2016 12:28 Dateiordner

£ zulettbesucht

ST6:800 30112016 1:3%  Dateiordner

4 siblotheken
) Bider
[/ Dokumente.
o) Musk
B videos
48 Computer
[B micon- graphical pro¢

59 BARTH Elekrarik (e

[op—

Dateiname: [576-a00 wvproje =] [projectFis Covrops ~ovproz]

Open the ,main.c’ from the sample project.

W: Z:\DBDOCS\9045\9045-0014-A\STG-800\STG-800-Twol evelController\MDK-ARM\STG-800.uvprojx - pVision

Fle Edf View Frojed Fish Debug Perpherals Tools SVCS Window Hep
NEda ) " = £} carl@le salF]

S EES 88 ses0

S Project: STG-300
Elgz STG-800
- Application/User
{7 stm32100C hal_msp.c
1] stm32f0cit.c

- main_halc
[ Drivers/STM32F0 HAL Driver
£ Drivers/CMSIS

[ system_stm32f00cc
£+ Application/MDK-ARM

1] startup_stm321091xc.s

& cvsis

Rebulid the project.

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

Nsdd B -
cule  # s

Project

Bf@le ce@]x

[ Rebuild =

©75 Proj|  Rebuild all target files
=
3 Application/User
T[] stm32f00halmsp.c
] stm32i00citc

1 main_al.c :
38/ Private varisbles
(3 Drivers/STMB2FOI_HAL Diiver 39 CanTxMsgTypeDef CAN_ TX Msg:
a (R 40 CanRxMsgTypeDef CAN RX Msg:
-3 Application/MDK-ARM 41 _ 10 uinfcl6 t uléTimer = 0
& cuiss a2

43 /* Private function

ecrement uléTimer every 1 ms down to O
52 if ( uléTimer > 0 )
53 ul6Timer—-;
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Wait... and have a look at the Output Window during the
Rebuild.

2/ ant main(voia)
i

59 | // Do mot change the system clock above 16 MHz! Higher speed can lead to the
60
61 | // System init
62 | MainTnit();
63 | // LED On
. > 64 | HAL GPIO WritePin(LED GPIO Porc, LED Pin, GPIO PIN SET):

projec] 5 500 | {F runc..| Dy rems. | |4

compiiing stme2 Fomx_hal i2c_em.G.. .

compiling stms2 foxx hal e o

compiting stms2 foxn_hal iwdg.c
compiling stmd2 fonx_hal ade o ¢« -
compiling stmo foxx_nel cinex.c...
compiiing stmezoms_nal usri ex.G. ..
compiling stms2 foxx_hal can.o-
compiting stms2 fonx hal

compiling stms2 fomx_hal flash ex.c..:
compiling stma2foxs_nal ade.c:
compiling soms foxx_nal_rec ex
ssenbling starvup, stRS2EOsIn
compiling stms2 foxn_hal_gpie.c. -
compiling system scms2Tonn.c. ..

imking...

rogran Size: Code=ls500 RO-data=2ed RW-data=12 ZI-data=1s20
"STG-800\! r(s), 1 Warning(s).
Biiie Time

e[ ] 3B

Now start your Debug Session...

'V, Z:\DBDOCS\9045\9045-0014-A\STG-800\STG-800- TwoL evelController\MDK-ARM\STG-800.uvproj - iVision

carBle vea

3

@ starstop Debug Session (strg-F)
|~ Evterorteave  aebug session

3

Project x
B4 Project: STG-500
EHg ST6-800
B3 Application/User
1 stm3210c_nal_msp.c

38 /* Private variables
Drvers/STMB2F0u_HAL Drver B v
Drvers/CHSIS 40 CanmansgTypeDer CAN RX Meg:
Applcation Mk ARM 41 10 winci6 c wisTimer - of
amsis a2 -

43 /* Private function

45 /**
a6 [ -+
a7 | -+
ag

“r
43 void HAL SYSTICK Callback(void)

ef SYSTICK callback.
val None

S0 El¢
51| // Decrement uleTimer every 1 ms down to O
52 | if ( uléTimer > 0 )

53 wl6Timer--;

54 |1

55

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
=1 I - | p JE I | - &2
wEO Bero » URE R Rt

a-a

Registers 2 x || Disassembly
Regiter [ Value [|[ loxos00sesa o000 MOVS 0,0
E €2: MainInit():
63: // 1ED on
=>0x0800483C FTFEFFFQ  BL.W MainInit (0x0B003E80)
64: HALL GPIO WritePin(LED GPIO Port, LE
65:
RA: /% TnFinite Tmom %/

Lell

@] mainc | ] startup stms2i9ixcs |

R7 eFFRFFFFR 51 // Decrement ul6Timer every 1 ms down to
R& GeFFFFFFFR 52 if ( ul6Timer > 0 )

R% (QxFFFFFFFF 53 W16Timer——;

RID OFFFFFFFF = B

RI1 OFFFFFFFF =

Ri2 OFFFFFFFF =

R13(5P) 20000660 7 snt ma rns AL

...or download (F8) your application instead of debugging.

W. Z:\DBDOCS\9045\9045-0014-A\STG-800\STG-800-Twol evelController\MDK-ARHM\STG-800.uvprojx - pVision

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NEH @ S - m AL -ae@le ceE
Bee  [H scm REECEr)

T
Project
rojec ¥ Download (0 1) startup_stmazrootxcs |
5% Project STG-800 Download code to flash memary |
B3 576800 ’

Do not change the system clock above 16 MHz! Higher speed car
S5 Application/User 0
0] stm3 210 hal mep.c 61| /7 system init
I —— 62 | MainIniz0)s
8] maine 62 //1ED On
§4 | HAL GPIO WritePin(LED GPIO Port, LED Pin, GPIO_PIN SET):
1] main_hal.c e T a ! | | _PIN
592 Drivers/STM32F0c_HAL Driver ee |/ Inrinice loop */
/1 Drivers/ciis o7 | wnile (1)
L1 Application/MDK-ARM el ¢
& camsis €3 /"
70 /7 Twa-level contzoller sample cade
7 /7 1f Veltage ac IN1 (V) greather than 5000 mV, the OUTL will
72 "
73
71 uintle_t uléhde:
75
76 // Read analog value from INI [mV]
77 uléAdc = ReadhnalogInput (ADC_IN1);
78 // Test level and set CUTL
79 i 2)

Now you are at the point to create your own programs.
Have fun with your BARTH® Mini-PLC !

4.3.1 Using the IrDA interface

The STG-850 features an IrDA (SIR) interface which bases
on infrared light technology to transfer serial data. This inter-
face can be used in combination with the BARTH® PG-65
Parameter programmer (BARTH® Art. No. 0017-0065) to
communicate user-defined parameters.

The IrDA Interface will not be supported
using the graphical programming
with miCon-L.

Learn more about the IrDA feature in the PG-65 user manual
and related product documentation.
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5 Appendix 5.1.4 Outputs
5.1 Specifications Number digital 8+1

511 General

Hardware design

BARTH® IrDA Mini-PLC

fully enclosed in proprietary PU
resin, tiny and rugged housing
with plugable spring terminal
connectors, ultra-lightweight

Programming options

Open Source,

C-Programming using the
powerful KEIL® pVision® Software,
free license

Interfaces

UART TTL232 (3.3V TTL level)
USB (VK-16 required)
reserved for miCon-L software
communication or USB/COM

CAN 2.0A/B/open®/SAE J1939
NMEA2000

IrDA/SIR
(for PG-65 communication)

5.1.2 Power supply

Operating voltage

7 to 32 VDC

Current consumption

nominal 10 mA at 32 VDC
(depending on configuration)

Fusing

6 A max. (external)
mandatory for voltage reversal
protection

Voltage reversal protection

yes
(combined with external fuse)

Number PWM

1

Output OUT1 - OUTS8

Output type: solid state (highside)

lour <= 1.5 A (resistive load)
@f,,;,=0to 100 Hz
Ugyr >=U,-0,45V

l;or<= 6 A (paralleling permissible)

Maximal allowable load
inductance for a single switch off
(one output):

Vp,=12VDC, | =1.5A, Z <=70mH
Vp=12VDC, I =1A, Z <=200mH

On-state resistance V; to OUT:
Roy<=180 mOhm

Turn-on time: t, <=250 ps
Turn-off time: t_.<=270 ps

PWM Output OUT9

Output type: solid state (lowside)
lour <= 2 A (resistive load)

@f,,, =1kHzto 10 kHz

out
I()UT

Potential isolation

<=1 A (resistive load)
no

5.1.5 Interfaces

CAN

CAN 2.0A/B:

11/29 bit ID, base frame format
Baud rates:

50, 100, 125, 250, 500 kbit, 1Mbit

CANopen® multi line, single line,
master, slave

SAE J1939

NMEA 2000

Meets or exceeds the require-
ments of applications ISO
11898-2, loss of ground
protection from -32 V to +32 V,
thermal shutdown protection

TTL232

3.3V TTL level, config: 8N1
Baud rates: 2400 to 115.2 kbit/s

IrDA (infrared)

SIR (9.6 kbit/s to 115.2 kbit/s)
IrPHY (for PG-65 communication)

5.1.6 Security features

Security Features

System and independent
watchdog

Fail safe oscillator

Power on/down reset
Supply voltage supervisor

ESD/TVS protection yes, integrated
Heat dissipation air normally <2 W
(at full load)
5.1.3 Inputs
Number digital 6+4
Number analog 6
Analog / digital input U, =0t030VDC
IN1 - IN6 R, > 11 kOhm
fy <= 1kHz
ty>=1ms
Digital / counter input U, =0.30VDC
IN7 - IN10 R, > 20 kOhm
Uow <3VDC
U,e>=5VDC
fy <= 25 kHz
t, >=40ps
Accuracy ADC <0.15VDC
IN1 - IN6
ADC resolution 12 Bit
(internal)
Potential isolation no (common GND)
ESD/TVS protection yes

(per input)

Permissible cable lenght

normally 40 m

5.1.7 Program and data memory

Memory

256 kB Flash program memory
32 kB SRAM
64 kB EEPROM

© 2016-2017 BARTH Elektronik GmbH | Im Depot 1-3 | D-49838 Lengerich | www.barth-elektronik.de

® BARTH is a registered trademark. All rights reserved.

9 0 2 1 - 0 0 2 5 - A




®| Mini-PLC

Bnn “ STG-850

Elektronik GmbH | Art. No. 0850-0850

MANUAL

Page: 13/14
Document:  9021-0025-A
Date: 06.11.2017
Revision: A

5.1.8 Timebase (oscillator)

51.13 MTTF and MTTFd

Primary Oscillator Crystal quartz MEMS unit
(precise ,micro-electro-mecha-
nical system’)

Calcuation basis

DIN EN ISO 13849-1:2008
(@T=25°C)

Nominal Frequency 16.000 MHz
Frequency tolerance +50 x 10
Frequency aging +5 x 10® / year max.

5.1.9 Electrical connection

Electrical Connection plugable spring terminal
connectors 0.25 to 1.5 mm?

Manufacturer: Phoenix Contact
Series: COMBICON
Type: FMC1,5/x-ST-3,5-BK

5.1.10 Electromagnetic compatibility (EMC)

Calculation formula

DIN EN ISO 13849-1:2008 Annex
C.5: MTTF, MTTFd data of
electrical components

(typical and worst case)

D.1: Parts count method

(worst case with safety factor 10)

1
MTTF = ———

1
zﬂ'fTTFH
MITTFd = MTTF -2

MITFE -2
MITTFd =———

(worst case)

MTTF [years] 195
MTTFd [years] 390
MTTFd worst case [years] 39

Electrostatic discharge 20 kV air discharge
(ESD) on IN1 to IN10 30 kV contact discharge
(IEC/EN 61 000-4-2, level 3)
Electrostatic discharge 8 kV (human body model)
(ESD) on OUT1 to OUT9 (MIL-STD883D)
Electromagnetic fields Field strength 10 V/m
(IEC/EN 61000-4-3)
CAN bus terminals IEC 61000-4-2:
(CANH, CANL to GND) Unpowered Contact Discharge
+15000 V
IEC 61000-4-2:
Powered Contact Discharge
+8000 V

Explanation

This information is given without
any guarantee. The indicated
product is no safety component
according to the machine
directive 2006/42/EC (subject to
modifications).

5.1.11 Environmental conditions

5.1.14 Ordering information

Ordering information
Mini-PLC

Mini-PLC STG-850
Art. No. 0850-0850
GTIN 4251329401443

Operation temperature -40to +70 °C

(IEC 60068-2-1/2)
Storage temperature -40to +70 °C

(IEC 60068-2-1/2)
Relative humidity 5 to 95% non-condensing

(IEC 60068-2-30)

Air pressure (in operation) 500 to 1500 hPa

Ordering information
accessory

Connection Cable VK-16
(TTL232 <-> USB)

Art. No. 0091-0016
GTIN 4251329400187

Connection Cable VK-35 (OS)
Art. No. 0091-0035
GTIN 4251329401276

Programmer ST-Link/V2 ISOL
Art. No. 0017-0066
GTIN 4251329401269

Shock resistance min. 100 m/s?
(IEC 60068-2-27)
Vibration resistance min. 50 m/s2 @ 10..100 Hz
(IEC 60068-2-6)
Degree of protection IP 20, limited by connectors
(EN 50178, IEC 60529)
Drop Drop height: 1000 mm
(IEC 60068-2-31)
Free fall (packaged) 1500 mm

(IEC 60068-2-32)

5.1.12 Weight and dimensions

Weight 80¢g
(without connectors)
Dimensions 93 x 45 x 15 mm (LxWxH)
Height housing: 11 mm
Mounting via two M4 screws or 3.6mm
cable ties
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5.2 Documents, videos and software

Detailed information, additional documents, application
notes and videos relating to this product are downloadable
from www.barth-elektronik.de and www.micon-l.de

5.3 Disposal

If you wish to finally dispose of the
Ef product, ask your local recycling centre
— or dealer for details about how to do
this in accordance with the applicable
disposal regulations.

5.4  Conformity declaration

For the following designated product it is hereby confirmed,
that the construction in that technical design brought by us
in traffic corresponds to the standards specified below. In
the event of any alternation which has not been approved
by us being made to any device as designated below, this
statement shall thereby be made invalid.

Description Mini-PLC

Type STG-850

Art. No. 0850-0850

Directive Applied norms:

2004/108/EG relating to- 2004/108/EG

electromagnetic 2004/108/EC

compatibility (EMC) 2014/30/EU

RoHS Directive We herby declare that our

2011/65EU product is compilant to the RoHS
Directive on restriction of the use
of certain hazardous substances
in electrical and electronic appli-
ances.

BARTH® Elektronik GmbH, Lengerich, 23.10.2017
D Beenn

Dipl.-Ing. (FH) D. Barth

CEO
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