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1. The MFC 8800-DC/EM 1/O-board

Description

The MFC 8800-DC/EM I0-board is an easy and low-cost solution for
professional control and monitoring tasks. The integrated bluetooth-
interface allows an universal and quick access from any bluetooth-
capable device, like PC, PDA or mobile phone.

Bluetooth-radio range is up to 100 m (line of sight) distance. Although
bluetooth standard is basically for short distances, MFC-boards may
be connected to higher networks through a bluetooth access-server.
This possibility allows creation of extensive networks with a highly
flexible topology-mix.

Target users

The MFC 8800-DC/EM 10-board is for professional control-
engineering applications. OEM-manufacturer use it for integration in
industrial machinery, switchboards, office- or household-devices. It is
also suitable for use as a “stand-alone”-controller in facility
management- or laboratory-applications.

The board can be power-supplied by a 9V battery. This makes it also
most suitable for educational- and hobby—applications like robotics or
remote control for vehicles.

Proper use

MFC has to be installed according to the established safety and EMC
regulations. When applied with voltages that exceed the low-voltage
range of 24VAC or 60VDC, it has to be installed in a suitable
enclosure or distributional board, that prevents accidental contact with
live parts.

When applied in control circuits, where objects or persons could be
harmed, qualified personal has to assure proper installation and
parameterization prior to put the MFC into operation.
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When putting the MFC into operation, it has to be assured, that
sudden movements, heating or energizing of electrical installation,
initiated by the MFC, do not cause any harm to objects or persons.

Improper use

It is not authorized to use the MFC in safety-related control circuits
and life supported devices as for example:
- Elevator or crane controls

Emergency stop controls

Two-hand safety controls

Burner controls

Medical related equipment, especially when it supports or

sustains life

Scope of supply

- MFC 8800-DC/EM 1/O-Board
- CD with software examples and manual

Certifications

MFC 8800-DC/EM complies with the established european RTTE
standards and to bluetooth specification 1.1. The corresponding
documentation can be found on the attached CD.

BlueGiga Technologies Inc.
Model-No. WRAP THOR 2022-1-B2B
FCC-1d.:QOQWRAP2022-1-B2B

€ Bluetooth® FE
C€0682

After having installed the device in its destinated place, CE-conformity
has to be verified.
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2. Hardware

Overview

Opta - inputs

Input / staus
indicators

CutpLt

indcators Bluetoath mackile

fig. 1 - Overview

Power supply

The MFC-board may be supplied with a DC-Voltage in the range of
9..30 VDC. It is suitable for supply with a 9V block-battery. The supply
input is equipped with a varistor to prevent the circuit from
overvoltage transients.

Supply terminal-blocks are equipped with 2 terminals each, to allow
bridging to additional components. The MFC-board is protected
against damage due to inverse connection.
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Inputs

The inputs are optically coupled type inputs, which assure a galvanic
separation to connected devices. This separation represents an
effective protection against damages due to overvoltage. According to
model selection, inputs are designed for voltage levels of 5-12 or 13-
24 VVDC. (Other values on request). An input current of aprox. 10mA
is required.

The state of each input is displayed by a coordinated LED on the
board. The inputs have to be connected according to the polarity
indicated in fig. 1.

L s +|.1I:Im.ﬂ._;l:”"

J—E 24 WDC

fig. 2 - Opto-inputs
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Outputs

The outputs are relay type outputs. Relay and board are designed for
voltages up to 125VAC / 60 VDC, with a maximum load of 20 W.
Relays are able to lead a maximum current of 1 A. When intended to
control loads in this order or above, additional relays or power
contactors have to be applied. Relay-outputs may not__ be
connected in parallel in order to increase load cap  ability.

The state of each input is displayed by a coordinated LED on the
board.

20 v

| = N

L oo
T

fig. 5 — Relay-outputs

Attention !

When applied with voltage ranges that
exceed the low-voltage range of 24VAC or
60VDC, the MFC-board has to be installed
in a suitable enclosure or distributional
board, that prevents accidental contact with
live parts.
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Hardware-reset

Danger of electric shock !
Make sure not to touch any live part when
resetting the board

In order to reset the board parameters to factory default, proceed as
follows:

Power-on the board and bridge points A and B for a moment.
Please be careful not to touch any component. The board
may be damaged due to static discharge.

fig. 8 - Hardware-reset

Wait until the blue status-LED flashes with 1 Hz.
Disconnect power for a few seconds and remove the bridge.

Power-on the board again.

All board-parameters are set to factory default now.
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A software-reset, using the instruction reset: (see section 8.
Instruction-reference) has the same effect.

Hint

Remember that also the bluetooth-PIN is set to
@D the factory default (1234).
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3. Bluetooth
General description

Bluetooth is a radio standard that was developed to allow wireless
connections between different devices in the short range area. Many
notebooks, PDAs and cellular phones do have integrated bluetooth
capabilities. Today, bluetooth is well established in the
telecommunications market and is now entering new application
areas like medical- and vehicle technology, household- and office-
devices, factory automation and facility management.

Bluetooth radio standard offers many advantages:

Flexibility , no wired connection is necessary

Quick , connection to a paired bluetooth device is established
within seconds

Safety, a bluetooth connection can not be interfered - 128-bit
encryption, access PIN and other detalils like frequency
hopping do assure this

Isolation - no electrical connection is putting in danger your
computer while being connected to a machine or other
industrial device

Multiple connection — connection to up to seven different
devices can be managed simultaneously

Networking — Through bluetooth access-servers, bluetooth
devices can easily be integrated in a higher network without
losing its mobile characteristic

10
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Transmission range

Bluetooth is a low power radio transmission standard. This allows on
one hand to interconnect with portable devices without running out of
battery, on the other hand, the low power level was a condition that
bluetooth could be rapidly established as a worldwide radio-standard
without restrictions.

Bluetooth applications are meant for short range area. To guarantee
satisfactory connections consider the following details:

A/ Class 1 bluetooth — USB dongle

MFC — mounted \

vertically, facing the ’
comunicating device. i

Up to 100m line of sight USB-cable extension

Fig.9 — Transmission range

Theoretically, the MFC is able to reach a 100m transmission
range, under optimum conditions. In practice, transmission
ranges of 10m should not be exceeded in order to assure a
safe connection.

Without visual contact between the 2 communicating devices,

transmission range is lowered considerably. Especially
metallic objects in the surrounding have a negative effect.

11
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The MFC contains a class 1 bluetooth radio with integrated
antenna. Class 1 radios do have a transmission range of up
to 100m. On the market, you find also class 2 devices with a
range of only 10m. Be sure to connect to the MFC with a
class 1 enabled device. Otherwise the transmission range will
only be according to class 2.

Due to the position of the integrated antenna, best
transmission capacity is obtained when the MFC is mounted
vertically and the device communicating is looking to the front
of the MFC.

Place your bluetooth transmitter in an advantageous position
using a cable extension as shown in fig. 9.

Use a high-quality bluetooth device with external antenna on
the PC-side.

12
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4. Installation and putting into operation

Installation
To install the MFC, proceed in the following order:

Mount MFC mechanically on its intended place. You may use
either screws or a DIN-rail housing.

Wire the inputs

Wire the outputs

Connect the power supply

Avoid touching components or circuits on the board. The board might
be destroyed due to static discharge.

Do not install the MFC inside a metallic housing. This would have a
negative influence on the transmission range.

Readiness

After connecting the power supply, the MFC-board is ready and may
be addressed through the bluetooth interface.

13
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Status display

The blue LED on the board indicates its operation status. There are 3
different cases:

Constantly lighted: The MFC is powered and works normally.
After applying power, the MFC passes a self-
check routine and loads parameters from
permanent RAM. Due to this it may take up
to 3 seconds until the status indicator is
lighted.

Flashing slowly : Error condition. User intervention is required.
This condition appears after resetting the
MFC or changing the access PIN. Please see
correspondent manual sections.

Short flashes: The MFC works normally. Bluetooth
connection is active.

Retention

Board parameters and counter values are stored in the non-volatile
memory, when power is switched off.

14
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5. Testing the bluetooth connection

Condition

In order to be able to connect to the MFC, the connecting device has
to have bluetooth capabilities. Make sure that your PC, PDA or mobile
phone has a bluetooth interface before you proceed.

Connecting with a PC

Double-click on the icon “My Bluetooth Places”. If you can't find this
icon on your desktop, your device has probably no bluetooth
capability. Upgrade your PC first before you proceed.

74 Inicio ¥ out

15
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Assure that the MFC-board is connected and within transmission
range. The blue status-LED has to be constantly lighted. Double
click on the option: View devices in range

3 My Bluetooth Places DEX

Archivo  Edicién  Yer Bluetooth Favortos  Herramienkas  Ayuda

Qnm’; Q Lﬁ pﬁxﬂsqueda [ competas T+

My Bustocth Places Mertan Antivirus [ -

Bluetooth Tasks

8] Blustooth Setup wizard

Other Places

B Doskiop e
4 My Computer

(23 Blustooth Exchangs Folder
3 My Metwork Places

3 Printers and Faxes

P

Details

E]

My Bluetooth Places
Siystem Folder

+4 Inicio A oy W % MyBluctooth Places E5  @JEC R 13am.
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Then double click on the option: Search for devices in range

After a short while, an icon representing the MFC appears.
Double-click on the MFC-icon

archiva Edcén Ver Bluetooth Favoros  Herramientss Ay

Qe - (O - (P Pousauets [ canetas

Direccién | @) wy Blustooth Places|Er  wstooth e, “ood ~Br

- y
Bluetooth Tasks ‘ e

WFC 4200-AC
Bluetonth Setup Wizard

Other Places

@ Deskiop

8y Computer

I Bluetooth Exchange Folder
B} 1y Bluetooth Places

S by Hetwork Places

%4 Printers and Faxes

Details

*4 Inicio

In the case the MFC-icon does not appear, please verify your
bluetooth interface. You can do that scanning another bluetooth-
device, like for example your mobile phone.

17



Int@co

A window showing the available Bluetooth-services of the MFC will
appear. Available is the serial port communication protocol.

Double click on the serial — connection icon.

e
. My Bluetooth Places\Entire Bluetooth Neighborhoo dMFC 4200-4C

Archive  Ediin  Ver Blustocth Favortos  Herramientas  Avuda

Qass - () (T D ssaueds [ Corpetas -

Direccier | 2 My Bluskooth Places\Enty  _woorn.  athood|MFC 4200-AC v\ Br | notonantivius B -

Bluetooth Tasks B @

Blustooth
serial Port

Other Places

@ Deskiop
9 My Camputer
[ Bluetaoth Exchange Folder
B} My Blustooth Places
©4 Prinkers and Faxes

Details

MFC 4200-AC
Unknown: Major{31), Minar(0)

74 Inicio
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The so-called “pairing-process” is initiated. The purpose of this
process is to assure that only authorized persons are able to connect
to the MFC. You are now requested to enter a pin-code. Click on the
appearing balloon (The balloon may be covered under other open

windows).

archiva Edicén Ver Bluetooth Favoritos  Herramientss  Ayuda

Qe - (O (P Pousauets [ canetas -

Bluetooth Tasks

B view or modfy configuration
= Rename the service
connection

& view the status of thig
connection

Display the properties|
service

v By | Worton antivins B ~

Elustooth
Serial Port

Status:
Connecting Bluetocth Serisl Port
on MFC 4200-AC...

Other Places

[ Deskiop

& vy Computer

Bluetaoth Exchange Folder
)ty Bluetooth Places

Details

*4 Inicio

1) Bluetooth PIN Code Required ES
Blustooth device "MFC 4200-AC" is attempting to cornect ta
this computer. Click here to proceed with the connection.

To deny access, ignore this prompt.

19
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Enter the bluetooth-pin . Without the correct pin-code, access to the
MFC is not possible. By default the pin-code is: 1234. Once having
accessed the MFR, you may change this code any time with the
instruction set_bt_pin:[pin]. The pin-code can consist of numbers and
letters with a maximum-length of 16 characters.

o1 P
a0th Places\Entire Bluetooth Neighborhood\MFC 4200-AC [~ [B]x]
e I

er ooth  Favaritos  Herramientas  Ayuda

D oisaueds [ caurperes -

[ B orton vt B ~

Bluetooth Tasks

Bluetooth
B view ormedfy configuration M | caraipert .,

=0 Rename the service

Bluetooth PIN Code Request

service Device Hame: MFC 420040

Before & connection can be established, this computer and the device
Other Places above must be " paied "

@i The Bluctooth paring procedure creates a secret ke that is usedin ol
Desktop future connections between these tia devices to establish identiy and
9 My Computer enciypt the data that these devices exchange.

(D Blustooth Exchange To create the paired relationship, enter the PIN code and click OK.

ok ] [caneat | [ Heb ]

74 Inicio
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As mentioned before, the MFC is connected to other devices by the
serial port protocol. The hardware connection over RS232 — interface
is emulated in this case by a bluetooth-connection and a virtual com-
port, that is created by the system for this purpose. A window opens,
where you are informed to which virtual com-port the bluetooth-
connection was assigned. In the example below this is com 5. The
com-port is automatically assigned by the operating system. Which
com-port number will be assigned to the MFC, depends on whether
you have already connected other bluetooth devices to your system.
Confirm the message and remember the port number.

Archiva  Edicdn  Ver  Bluetooth  Favoritos  Herramientas  Ayuda

EEX

Qe - (P Ooisaweds [ Carpetas -

Direccien | 32 My Blustooth Places|Entirs Bluetooth Neighborhood|MFC 4200-8C [ By orton antivins B ~

Bluetooth Tasks

Other Places

(@ oeskiop

9y Computer

2 Biuetooth Exchange Folder
) vy Bluetooth Places

%4 Printers and Faxes

Details

MFC 4200-AC
Unknawn: Major(31), Minor(0)

74 Inicio o a-.. | @l handbuch

Elustooth
Serial Port

Bluetooth Serial Port

R0, TheBlustooh sl prt COMS i now confaed o comect o e device
N\ BOTEvaki

The pplication that wil use this connection must be configured ta use COMS.
The appiication may be starled ot any time.

1D nat display this message again
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The green arrows, now part of the MFC-icon indicate the active
bluetooth-connection. Also the bluetooth-icon at the lower right side
will be marked with green background to indicate an active bluetooth
connection.

The blue status-indicator on the MFC-board flashes to indicate the
active connection.

Archive  Edicion  Yer Blustocth  Favoritos  Herramientas  Ayuda

@Alrés -9 \1’ /‘:7 Bsqueda | * Carpetas -

Entire Blustooth NeighborhoodiMFC 4200-AC v B torton antivins B ~

[=

Bluetooth Tasks

Other Places

(& pesktop

4ty Computer

Blustooth Exchange Folder
B} 1y Bluetooth Places

) Printers and Faxes

Details

MFC 4200-AC
Unknawin; Major{31), Minor(0)

"7 Inicio

Click now with the right mouse button on the serial connection
icon. In the context-menue under properties you will be able to verify
the port-number that was assigned to the MFC, in case you are not
sure about this.

Close now the active connection by clicking on Disconnect

bluetooth serial port in the context-menue.

22
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6. Connecting to the MFC with WCI-Monitor software

Conditions

In order to connect to the MFC using the WCI-Monitor software, you
need a PC with bluetooth-interface.

If you haven’t done this already, please pass through the steps
described in section 5. Testing the bluetooth connection , before
you proceed.

The WCI-Monitor software

The WCI-monitor software is supplied on a CD together with the
MFC-board. It may also be downloaded free of charge from our web-
site www.intronico.de .

WCI-Monitor has been tested under Windows-XP. It should work
without any problems on any 32-bit windows system.

With the WCl-software, you are able to manage all board parameters
and to read and write to the different inputs and outputs.

Software - installation
Start the application setup in the /wci-monitor directory. Follow the

instructions and leave all options as proposed by the installation
wizard.

23
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Starting the WCI-Monitor software

Start the WCI-Monitor software with a double-click on the
correspondent icon on the desktop.

Make sure that the MFC board is powered and within transmission
range.

Enter the port-number that was assigned to the MFC in the
corresponding text-box and open the connection.

Connection

COM-port l_ ’7

If you are not sure about the port-number, please read section
5. Testing the bluetooth connection.

24
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The status indicator on the MFC-board is indicating the active
connection now. Pilot-lamps 10 ... 13 in the WCI-Monitor software
indicate the actual input states. With a click over the Pilot-lamps QO ...
Q3 you may set or reset the corresponding output on the MFC-board.
Please get further information about the WCI-Monitor software from
the software-help.

25



Unpairing the MFC

Once you have connected a device successfully with the MFC, this
device stays paired until it is unpaired manually. Paired devices can
connect to each other without the need to input the PIN-code again. A
ticked check box besides the device-icon, marks a paired device. If
you want to assure that nobody connects unauthorized to the MFC
from your paired computer, you may want to unpair the device. So
next time you connect, you will have to input the PIN-code again.

For unpairing, right-click on the MFC-icon and select “Unpair

device” .

26



7. Connecting to the MFC using WCI - instructions

The WCI instruction-set

Communication with the MFC-board is done through a set of simple
ASCIl-instructions, the so called WCI instruction-set (Wireless Control
Interpreter). Instructions sent to the MFC through the bluetooth
connections are captured by an interpreter in the MFC. Sending for
example the instruction on:1 followed by the character CR (carriage
return), the output QO on the board will be set. In the same way, all
functions and parameters can be managed. As communication is
based on plain text instructions, handling the MFC-board is not
dependent of operating systems or programming languages.

The serial port profile

The bluetooth specification determines a series of so called profiles ,
which describe how different types of data is managed in a bluetooth
connection. The profile used for addressing the MFC is the serial
port profile. This profile is one of the basic software-components in
any bluetooth-capable device. It provides the possibility to access
com-ports in devices without any physical serial interface. Therefore it
creates so called virtual com-ports , redirecting the data over the
bluetooth interface.

You are able to connect to the MFC out of any application that
provides access to a serial port.

You may use for example the Windows — application Hyper-terminal
to connect to the MFC. Just connect to the MFC-board out of Hyper-
terminal, selecting the assigned com port. You may then enter any
WCl-instruction and see the reply from MFC on the screen.

This procedure is rather uncomfortable and is only to demonstrate the
principles of communication with the MFC.

27



If you want to create your own application, you have just to send the
corresponding WCl-instructions over the com port. This is an easy
thing to do in any programming language.

The MFC-board is supplied together with a Visual Basic sample
project. You are allowed to modify and copy this code at will and use
it as a start for your own projects.

Port settings

When connecting to the MFC, port parameters have to be set to the
following values:

9600 Baud

8 data hits

No parity

1 stop-bit

No flow-control

28



Connecting to the MFC with  hyper terminal

If you haven’t done this already, please pass through the steps
described in section 5. Testing the bluetooth connection , before
you proceed.

Make sure that the MFC board is powered and within transmission
range.

Open the application Hyper Terminal. You find it in your Windows
environment under Accessories->Communication->Hyper Terminal.
Select File->New connection . Create a new connection selecting a
name like MFC.

29



Select the com-port assigned to the MFC before.

If you are not sure about the port-number, please read section
5. Testing the bluetooth connection.

30



Select the following port-parameters.

9600 Baud

8 data hits

No parity

1 stop-bit

No flow-control

Confirm with OK.

31



Connection will be established now. First you will see the initialization
message sent by the MFC. MFC is now ready to receive instructions.
Type on:1 (followed by ENTER). Output Q1 on the MFC will be set.

32



Enter now the instruction rd_m_prms: (read module parameters).
MFC will return a listing of the board parameters.

You can find a detailed description of the WCI instruction-set in
section 8.

Try other instructions or close the connection by clicking on the
corresponding icon.

Tip !

If bluetooth-connection suddenly closes,
although you did not close it manually, the
reason is most likely the setting of parameter
ctime_out:. This parameter is set to 10
seconds by WCI-Monitor software. You can
change this again any time you want. For
more information on this respect see the
ctime_out: section in chapter 8.

33



8. WCI Instruction Reference

Preliminary

In this section you find a description of the complete WCI instruction-
set in alphabetical order.

This section is basically for users who intend to develop own software
applications. It is not necessary to read this section entirely. You may
only read the description of individual instructions you are interested
in.

Instruction format

Instructions transmitted to the MFC can only be recognized correctly
by the interpreter, when having the right format. In order to obtain a
correct reaction by the MFC-board, instructions have to be sent
exactly according to the indication in the Syntax — part of each
instruction. Total number and position of the characters have to be
accurate to avoid misinterpretations.

Any instruction will first be recognized by the compiler when
terminated with the character CR (Carriage Return =ASCII (13)).

Programming Recommendations
Communication to the MFC can be established with any programming
language on any operating system. The following programming
pattern is recommended:

1. Open serial port and wait for the init-text. The init-text is
terminated by OK.

2. Set the connection-timeout to 10 seconds, sending the instruction
ctime_out:10 to the MFC. (Don't forget the terminating character
CR (ASCII 13) after each instruction)

3. Wait for OK.

34



Send any instruction

Wait for OK.

Process the returned values

Loop to 4. before ctime_out: elapses

Ca

Detecting a connection problem on the PC / PDA
side:

In order to detect a connection problem, your program
should count the elapsed time after sending an
instruction. If no OK is received during e.g. 5 seconds,
the program can assume a connection problem and
close the connection on your device.

Detecting a connection problem on the DLC side:

The parameter ctime_out: is vital for good connection
behavior to the MFC. Your program should always set
it to an appropriate value when beginning
communication with the MFC.

If you set it for example to 10 seconds, the MFC will
assume a connection failure, when no valid instruction
has come in during the last 10 seconds. After that
period, the MFC will close the open connection and will
be ready to be connected again.

So, to keep communication with the MFC alive,

send a valid instruction at least any [ctime_out]
seconds.

35



ctime_out: - Set connection - timeout function

Syntax:
Parameter:

Description:

Example:

Returns:

See also:

ctime_out:[Period ]
Period — Value in the range of 0 ... 9999 seconds

In practice, bluetooth-connection between MFC and a
communicating device, may be interrupted in case the
device moves out of range or has a software crash.
When this occurs, it happens that the connection is
interrupted but not regularly closed. The function
ctime_out: automatically closes the bluetooth-
connection after a defined period, when
communication is idle. After this is done, MFC is
available for a new connection again.

Using this feature, you may for example periodically
poll the I/O-states. Every time this is done, the
ctime_out -function is reset. First when no poll
appears at the MFC, timeout-function will close the
existing bluetooth-connection.

Setting period to O disables the ctime_out -function.
Default value for ctime_out: is 120 s.

ctime_out:120 //After 120s without notice, bluetooth-
connection is closed.

OK

rd_m_prms:
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debounce: - Switch on/off debouncing-mode

Syntax:
Parameter:

Description:

Example:
Returns: OK

See also:

debounce:[switch ]
Switch -0or1l

The inputs of the MFC-board are able to capture
incoming pulses with a frequency of up to 500 Hz.The
permissible minimum pulse-duration is 1 ms.

When pulses are generated by mechanical contacts,
counting-errors may occur due to a bouncing-effect.
To avoid this, the debouncing-mode may be switched
on. The maximum measurable frequency is then
artificially lowered to 50 Hz, with a permissible
minimum pulse-duration of 10 ms.

debounce:1 /[Activate debouncing-mode

rd_m_prms:

Hint !

Debouncing-mode is valid equally for all
inputs.
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echo_off: - Disable echo

Syntax:
Parameters:

Description:

Example:

Returns:

echo_off:
none

Turns off the echo mode. Having turned off the echo,
you will not see any more the commands you are
sending to the MFC. Nevertheless, the MFC is
confirming the reception of every correct instruction
returning OK. If you want to turn on the echo again
just type echo_on:[CR]

echo_off:

OK

echo_on: - Enable Echo

Syntax:
Parameters:

Description:

Example:

Returns:

echo_on:
none

Turns on the echo mode. When in echo mode, the
MFC returns every character it receives. (Practically
that means, that each character you type in the
terminal program , is sent to the MFC and returned,
S0 you can see on the screen what you are typing.)
The transmission back from the MFC takes time and
occupies processor capacity of the MFC. That makes
only sense, if you are entering instructions manually.
Working with a specially designed application like the
WCI-Monitor, it is recommended to turn of the echo in
order to speed the transmission.

echo_on:

OK
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Syntax:
Parameters:

Description:

Input/output:

Bit:
Byte
Value

Example:

Byte
Bit:

Input/output:

iq: - Request I/O-states in telegram-form

iq:
none

When it is required to poll the 1/0O-states continuously
in short cycles, it is recommended to use the
instruction iq: . The instruction iq: generates a 4 digit
telegram, representing all in- and output states as
hex-values. The telegram has the following structure:

17 16 15 14 13 12 11 10 Q7 Q6 Q5 Q4Q30Q2 Q1 Q0
|716[51413|2[1]0]|7|6[5[4]3]2|1]0]
1 2
1 2 3 4

The instruction ig: generates the following telegram:
7a59
OK

A 59
|[Of1]1]1]1[0[1|0|O|1|O|1]1]|O|O]1]
17 16 15 14 13 12 11 10 Q7Q6Q5 Q4Q3Q2 Q1 Q0

Inputs 16, 15, 14, I3 and 11 have high-state.
Outputs Q6, Q4, Q3 and QO have high-state.

A visual-basic module to transform a telegram in the
individual in- and output values, is part of the vb sample-
application. (Split_Telegram_8800.bas)

Returns:

See also:

OK
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off: - Reset a specified output

Syntax:
Parameter:

Description:

Example:
Returns:

See also:

off:[output-number |
output-number - 0...7

The instruction sets the specified output to low-
state.

off:0 //Sets output QO to low-state
OK

rd_iq:; on:

Warning!

Executing the instruction off: can cause
machines or machine parts to start or stop
moving, heating, energizing, etc.. Prior to
execute the instruction off: make sure that
this does not lead to any dangerous
situation for man or machine.
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on: - Set a specified output

Syntax:

Parameter:

Description:
Example:
Returns:

See also:

on:[output-number ]

output-number - 0...7

The instruction sets the specified output to high-state.

on:0 //Sets output QO to high-state
OK

rd_iq:; off:

Warning!

Executing the instruction on: can cause
machines or machine parts to start or stop
moving, heating, energizing, etc.. Prior to
execute the instruction on: make sure that
this does not lead to any dangerous
situation for man or machine.
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rd_c: - Read counter value

Syntax:

Parameter:

Description:

Example:

Returns:

See also:

(&

rd_c:[Counter-number ]

Counter-number - Value in the range of: 0 ...3
Where 0 corresponds to input 10, 1 corresponds to
input 11, etc..

Inputs 10 ... I3 are counter-inputs.Incoming pulses at
those inputs are constantly counted. With the
instruction rd_c: the actual MFC returns the actual
state of the specified counter. The counter-value is
represented by a 32-bit value. Its range is O ...
4294967295.

Counter values are stored in retentive memory when
power is switched off. (Observe hint below !)
Maximum counting frequency is 500Hz.

rd_c:2 /IReading counter 2

13334 //Actual counter value is 13334
OK

reset_c:; debounce:

Hint

Remanent behavior of the counters is only given
when using a supply voltage of 24 VDC.

When supplying with voltages lower than 24 V,
remanent storing of the counter values is not
assured, when power is switched off.
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rd_i: - Read input states

Syntax:
Parameter:

Description:

Example:

Returns:

See also:

rd_i:
none

Returns a decimal value, that is a binary
representation of the individual inputs. The following
coordination exists:

I0 corresponds to value 1

I1 corresponds to value 2

I2 corresponds to value 4

I3 corresponds to value 8

14 corresponds to value 16
I5 corresponds to value 32
I6 corresponds to value 64
I7 corresponds to value 128

The resulting value is an addition of the values that
correspond to the individual inputs, actually at high
state. (e.g. all inputs have high state: 1 + 2 +4 + 8
+16 + 32 + 64 + 128 = 255)

rd_i:

141 /nnputs 10, 12, 13 and 17 have high state, others have low state
OK

rd_qg:; rd_iq; set_q;
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rd_iq: - Read inputs and outputs

Syntax:
Parameters:

Description:

Example:

Returns:

See also:

rd_iq:

None

The instruction generates a listing of the in- and

outputs with their actual state, represented by 0 or 1.

rd_iq:

10:0
11:0
12:0
13:0
14:0
I5:0
16:0
17:0
Q0:0
Q11
Q2:0
Q3.0
Q4.0
Q5:1
Q6:0
Q7.0

OK

/lInput state input 0 is 0
/lInput state input 1 is 0
/lInput state input 2 is 0
/lInput state input 3 is 0
/lInput state input 4 is 0
/lInput state input 5 is 0
/lInput state input 6 is O
/lInput state input 7 is O
/[Output state output O is 0
/[Output state output 1 is 1
/[Output state output 2 is 0
/[Output state output 3 is 0
/[Output state output 4 is 0
/[Output state output 5 is 1
/[Output state output 6 is 0
/[Output state output 7 is 0

on:; off;rd_q:;rd_ i
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rd_m_prms: - Read module parameters

Syntax:
Parameter:

Description:

Example:

Returns:

rd_m_prms:

none

The instruction generates a listing of the basic device
parameters, that are:

Echo-function

Bluetooth-Pin

Device-name

Status of timeout function

Status of connection-timeout function
Status of debouncing-mode

rd_m_prms:

echo_on: //Echo is turned on

set_bt pin:1234  //Bluetooth PIN is 1234
set_name:test //device-name is ,test*
time_out:0 /ITimeout is not active
ctime_out:120 /IConnection-timeout after 120 s
debounce:1 /IDebouncing-mode is active
OK
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rd_g: - read output-states

Parameter:

Description:

Example:

Returns:

See also:

none

Returns a decimal value, that is a binary

representation of the individual outputs. The following

coordination exists:

QO corresponds to value 1
Q1 corresponds to value 2
Q2 corresponds to value 4
Q3 corresponds to value 8
Q4 corresponds to value 16
Q5 corresponds to value 32
Q6 corresponds to value 64
Q7 corresponds to value 128

The resulting value is an addition of the values that
correspond to the individual outputs, actually at
high state. (e.g. all outputs have high state: 1 + 2 +
4+8+16+32+64+128 = 255)

rd_q:

26 /lOutputs 11, I3, 14 have high state, others have low state
OK

set_q:; rd_i:; rd_iq;
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reset: - Reset MFC to factory default
Syntax: reset:
Parameters: none

Description: The instruction reset: allows the user to reset all
parameters to factory default. After sending the
instruction, wait until the blue pilot lamp flashes with a
frequency of 1Hz. Then turn the power off . After
turning on power again, the MFC is ready to use and
now configured with the default parameters.
Remember that also the bluetooth —pin has now the
factory value 1234.

Example: reset:
Returns: OK

Hint

Executing the instruction reset: stops the MFC
@ and requires a power shutdown of the device.
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reset_c: - Reset counter

Syntax:

Parameter:

Description:

Example:
Returns:

See also:

reset_c:[Counter-number |

Counter-number - Value in the range of: 0 ...3
Where 0 corresponds to input 10, 1 corresponds to
input 11, etc.

The instruction resets the specified counter.

reset_c:3 //Reset counter 3
OK

rd_c:
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set_bt pin: - Set bluetooth-pin

Syntax:

Parameters:

Description:

Example:
Returns:

See also:

&

&

set_bt_pin:[pin]

pin - may be a string of up to 16
alphanumerical characters. The string must not
contain spaces or special characters. Lower-
case letters are converted into upper-case
letters.

The instruction set_bt_pin: allows the user to

change the access pin. After typing in the

instruction, followed by the pin-code and CR

(Enter), wait until the blue pilot lamp flashes

with a frequency of 1Hz. Then turn power off .

After turning power on again, the MFC is only
accessible with the new pin-code. The new PIN code
takes only effect after unpairing the device (see
section 6).

set_bt_pin:access21 //Resulting pin is: ACCESS21
OK
rd_m_prms:

Hint

Changing the bluetooth-pin stops the MFC and
requires a power shutdown of the device.

Forgotten PIN — code

In case you can not connect to the MFC due to a
forgotten PIN-code, you have to make a
hardware-reset (see section 2). All device
parameters will be set to factory default. The PIN
will be reset to “1234".
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set_name: - Set device name

Syntax:

Parameters:

Description:

Example:

Returns:

See also:

(&

set_name:[Name]

Name — is a string with up to 14 characters. Allowed
are upper- und lower-case letters, numbers, dash (-)
and underline( ) character.

The instruction set_name: allows to assign the MFC a
user-friendly name. After typing in the instruction,
followed by Name and CR (Enter), wait until the blue
pilot lamp flashes with a frequency of 1Hz. The new
device name will then be valid, but will first appear in
the “My bluetooth places” after disconnecting and
connecting again.

set_name:Compressor-1 //Set device name to compressor-1

OK

rd_m_prms:

Hint

Changing the bluetooth-pin stops the MFC and
requires a power shutdown of the device.
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set_Q: - Set outputs
Syntax:
Parameter:

Description:

Example:
Returns:

See also:

set_q:[Output-value ]
Output-value - Value in the range of 0 ... 15

Allows simultaneous set or reset of the digital outputs.
Outputs will be set according to Output-value.
Output-value is a decimal value, that is a binary
representation of the individual output states. The
following coordination exists:

QO corresponds to value 1
Q1 corresponds to value 2
Q2 corresponds to value 4
Q3 corresponds to value 8
Q4 corresponds to value 16
Q5 corresponds to value 32
Q6 corresponds to value 64
Q7 corresponds to value 128

The resulting value is an addition of the values that
correspond to the individual outputs, actually at high
state.

Example:

Setall outputs: 1 +2+4+8+ 16+ 32+ 64 + 128 =255
Reset all outputs: 0

Set outputs Q2 and Q3: 4 +8 =12

set_q:7//Set outputs Q0,Q1 and Q2
OK

rd_i:; rd_iq:; rd_qQ:

51



_timeout: - Setup the timeout function

Syntax:
Parameter:

Description:

Example:

Returns:

See also:

_timeout:[Time]
Time — Value in the range of 0 ... 99 seconds

A sudden cut of the bluetooth connection or stall of
the host application, may lead to an undesired
operation status of a process conducted by the MFC.
To prevent this situation, the timeout-function may be
activated.

If the period Time passes without any incoming
message from the host, timeout-function resets all
outputs.

Setting Time to 0 disables the timeout-function.

Using this feature, you may for example periodically
poll the I/O-states. Every time this is done, the
timeout-function is reset. First when no poll appears
at the MFC, timeout-function will reset all outputs for
safety reasons.

_timeout:5 /IAfter 5 seconds without news, all outputs will
/Ibe reset

OK

rd_m_prms:
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t v: - Time - vector
Syntax:

Parameter:

Description:

Example:

Returns:

See also:

t v:[Start-value, Time, End-value ]

Start-value — Value in the range of O ... 255
Time — Value in the range of 1 ... 999 [0,1s]
Start-value — Value in the range of 0 ... 255

With the time-vector function, time-critical events may
be timed directly on the MFC-board. Start-value
represents the initial state of the outputs. After the
period Time has passed, outputs will be set according
to End-value .

All parameters have to be specified with 3 digits.

The period results out of Time multiplied by 0,1s.
(Example: 5 = 0,5s).

An active t_v: instruction can be reset by the

instruction t_v: XYZ,000,XYZ, where XYZ is the
desired output value.

t_V2005,002,000 //Q0 and Q2 initially are set to high state. After 0,2
/Iseconds, all outputs are set to low state

The actual state of inputs and outputs is returned in
telegram-form (see instruction iq:) , followed by ,,OK".

set_q:
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. - Setting the outputs in telegram form

Syntax:

Parameters:

Description:

Output:
Bit:

Byte
Value
Example:
Output:
Bit:

Byte
Value

Returns:

See also:

[Value]
value — Hex-value in the range of 00 ... FF

When it is necessary to set the outputs continuously
and in short cycles, usage of the instruction : is
recommended. With the aid of this instruction, a 2-
digit telegram can be transmitted to the MFC,
representing the set-values of all outputs. The
telegram is structured in the following way:

Q7 Q6 Q5Q4Q3Q2Q1Q0
| 71615 |4|13 12 1110 |
1 2

We want to set the outputs Q5,Q3, Q2 and QO.

Q7 Q6 Q5Q4Q3Q2Q1Q0

0010110

I7I6I5I4|3I2|1I0|
2D

2D

Required telegram is: :2D (Also in this case, the
terminating character CR (ASCII 13) is necessary.

A visual basic module to build such a telegram is
included in the vb-sample application.
(Create_Telegram_8800.bas)

The actual state of inputs and outputs is returned in
telegram-form (see instruction ig:) , followed by ,OK".
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Dimensions [mm]

132
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