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1 About this documentation

1.1

This manual describes the WCU 501 and WCU 650 logic
units and contains an introduction to programming with the
miCon-L software. Further information on programming can
be found in the online software documentation. All informa-
tion relates to Version 3.6 of miCon-L.

Scope

1.2  Symbols and notes
The safety notices in this documentation are designed ac-
cording to the severity of the danger.

Imminent risk to life!

Notes with the signal word "Danger" warn
you of situations which will result in serious
injury or death if you do not follow the in-
structions given in this manual.

Possible danger to life!

Notes with the signal word "Warning" warn
you of situations which may result in serious
injury or death if you do not follow the in-
structions given in this manual.

Risk of injury!

Notes with the signal word "Caution" warn
you of situations which may result in injury
if you do not follow the instructions given in
this manual.

Material damage!
Notes with the signal word "Attention" warn you of hazards
which may result in material damage.

2530270000/01/12.2017
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Text next to this arrow are notes which are not
relevant to safety, but provide important informa-
tion about proper and effective work procedures.

The situation-dependent safety notices may contain the fol-
lowing warning symbols:

Symbol Meaning

A\
©

» All instructions can be identified by the black triangle
next to the text.
- Lists are marked with a dash.

Warning about dangerous electrical volt-
age

All work must be carried out by qualified
electricians.

Observe the documentation

13

©
=d

Complete documentation

» Please also note the quick start guide provided
with the product.

All documents can also be downloaded from the
Weidmiiller website.

Weidmiiller 3¢
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2 Safety

2.1  General safety notice

Always disconnect the power supply to the rele-
vant part of the system and the logic unit before
working with the product and secure the system
against being switched on again unintentionally.

The device must only be installed by qualified
electricians who are familiar with national and
international laws, provisions and standards.

Follow these instructions and keep the docu-
mentation so it is accessible to all users at all
times.

O& p

2.2 Intended use

The logic units in the WCU range are compact controllers for
use in industrial environments and within the technical data
described. They cannot be used in life-preserving, medical or
safety-related applications or in explosion-risk environments.
Observance of the documentation is also part of the intend-
ed use.

If the equipment is used in a manner not specified by the
manufacturer, the protection provided by the equipment may
be impaired.
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3  Device description

The WCU logic unit is a graphically programmable compact
controller with digital inputs, analogue inputs, digital outputs
and a CAN interface. All plug-in connectors are pluggable
spring-type terminals for a wire cross-section of 0.25 to 1.5
mm?2. The power supply is via the 2-pole plug-in connectors
+VDD and GND. An external miniature fuse must be provid-
ed (see technical data).

On a logical HIGH, the supply voltage is switched to the out-
put activated. OUT5 for WCU 501 and OUT9 for WCU 650
are ground-switching outputs with PWM functionality. These
outputs have no short-circuit protection!

The logic unit is connected to a PC running a Windows®
operating system (Windows® 7 or higher) using the corre-
sponding adapter.

WCU 501 logic unit
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WCU 650 logic unit
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Overview of WCU 650 connections

Colour Connection Function

Red +VDD

Black oD Power supply

Yellow CANH & CANL CAN bus

Green INT to IN6 Analogue inputs

Blue IN7 to INT0 Digital inputs
OUT1 to OUT8 Digital outputs

Magenta ouT9 PWM output
TTL-232 PC connection

Programming software

The logic function block is programmed via the miCon-L
software, which is provided by Weidmdiller without the need
for a licence. You can also work with the software when the
logic unit is not connected to your PC. The following options
are available online and offline:

- Create programs

= Run program simulations

The software provides the following features:

- Extensive function component library

- Data visualisation option

= Program simulation and debugging

— Communication via RS-232/TTL232 or USB

Weidmiiller 3¢



4 Mounting and installation

Possible danger to life!

Always disconnect the power supply to the
relevant part of the system and the logic unit
before working with the product and secure
the system against being switched on again
unintentionally.

4.1  Mounting the device

WCU 501
» Clip the device on to a standard TS35 terminal rail using
the clip-in foot on the back.

WCU 650

There are three ways of fitting the WCU 650.

» Clip the device on to a standard TS35 terminal rail using
the clip-in foot on the back.

Or

» Dismount the clip-in foot on the back and attach the
device using 2 M4 screws through the drill holes on the
side.

Or

» Secure the device with 4 3.6 mm cable ties through the
slots in the corners.

4.2 Installing the connections

The wires to be connected can have a cross section of 0.25
to 1.5 mm2. We recommend using wire-end ferrules in order

to make secure connections.

» Make the connections as shown in the pin assignment
(see printing on the logic unit).

» Connect the power supply via the +VDD and GND 2-pole

plug-in connectors.

Make sure the polarity of the power supply is
I correct.

» Make sure that an external fuse is provided (max. 5 A for

WCU 501 and 8 A for WCU 650).

WCU 501 pin assignment

IN3 ... IN5 Analogue inputs 0 ... 30V
INT ... IN2 Digital inputs up to 1 kHz
OUT1..0UT4 | Digital outputs, plus-switching
82 o| |ouTh PWM output, minus-switching
=k LED
® rm +VDD..GND | Power supply
RS-232 PC connection via USB/RS-232
adapter
WCU 650 pin assignment
L=~ AN )| INT L ING Analogue inputs 0 ... 30 V
A © @j IN7..IN10 | Digital inputs up to 1 kHz
+VDD ouT9
oo OUT1..0UT8 | Digital outputs, plus-switching
cANL - OuTS ouT9 PWM output, minus-switching
OuT4
QST/_*_TUS * 8312 +VDD, GND Power supply
Pl CANH, CANL | CAN 2.0A/B interface
WCU 650 IN1D
2010680000 ::g TTL232 P i
- connection
@ 17
e
B
8 7723 N
0 R O CEen,
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b Commissioning

5.1 Installing the software

System requirements

= Processor with at least 500 MHz

At least 256 MB RAM

Hard drive: approx. 200 MB free space

Monitor resolution 1024 x 576 or higher
Windows® operating system (Windows®7 or higher)

In order to program the logic unit, you need the miCon-L soft-
ware. This is available to download free-of-charge, including
documentation and sample programs, from the Weidmduiller
website (product catalogue).

You need administrator permissions to install the
USB driver.

» Enter the order number for your logic module in the prod-
uct catalogue.

» Click on "Downloads" and download the programming
software.

This downloads the file "WM_miConL.zip".

» Open the folder in which you have saved the zip file and
extract the file.
An extracted folder "WM_miConL" appears.

» Install the miCon-L software from the "WM_miCon-L"
folder by running "miCon-L_WM_DE_V3.6.exe".

» Install the USB driver from the "..miCon-L/SETUP/
USBdriver" folder by running the file "CDM20828_Setup.

exe'.
» Switch on the supply voltage to the logic unit.

IMPORTANT: select C:\miCon-L\... as the target
directory and follow the instructions in the soft-
ware.

2530270000/01/12.2017
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5.2 Connecting the PC

The logic unit is connected to the USB port of the PC.

WCU 501

Connecting the WCU 501 requires the RS232 cable (order
no. 2515030000) and a standard RS232 USB converter.
Both are supplied with the WCU 510 starter kit.

WCU 650

To connect the WCU 650, you need the USB programming
adapter USB/TTL-232 (order no. 2515020000). The adapter
is provided in the WCU 650 starter kit.

» Plug the adapter into the connection on the logic unit.

With the WCU 650, make sure the connecting
plugs are plugged in in the right direction.

Plug-in direction of PC connection on WCU 650

» Connect the adapter cable to the USB port on the PC.

Weidmiiller 3¢
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Commissioning

5.3
4=

by

Saaite s

Starting the program

» Double-click on the program icon to start the
program.

This opens the start window.

You can work out which is the interface to the
logic unit by disconnecting the USB cable briefly
and reconnecting it. The interface that disappears
from the list and then reappears is the interface to
the logic unit.

» In order to open the programming interface, click on the
"Start miCon-L graphical programming" button.
This opens the programming interface.

42 mienL ]
Projed ER Stwchue Bk Rum  Options Wiedows 2
NnodH @
Show Start miCond. Configure serial
first steps J. graphical programming interface (COM1)
oo |
Show End-user license
L £ | r
Start window prejectladed, press FL fec help _

» To configure the serial interface, click on the "Configure
serial interface" button.

This opens the "Settings" window. The serial interfaces avail-

able are displayed.

COM3

Select serial port

"Settings" window

» Select your interface and confirm by pressing "OK".

Weidmiiller 32
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Programming interface
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6 Configuration

6.1 Creating a project

oy miCon-L |
Project  Edit  Structure Block  Run  Options|

0 & H

Creating a new project

» Click on the "New Project" icon.
The "New Project" window opens.

Mew Project ]
1 TGS Progect
) 5766 ]
B sTGEN
|- sreem
B sT6E Diectony
TG
i [ReRvDEGsHOME AW T08, |

Carcel_|

"New Project" window

» To select your control, double-click on "WCU-XXX"

» Select the correct control.

» Enter a project name of your choosing.

» If you wish, you can also select a new file location.

» Confirm by pressing OK.

The programming interface for the newly created project is
displayed.

6.2 Operating the programming interface

The programming interface is split into four areas.

2 3
/

[ ] ey
[ e e e Ao
DU AANEA LT GE BN - =% [E

T

| ol a1 F i.

[ W e

14n et

Working environment for miCon-L software

Program tree

Programming interface

Current selection

Selection area (libraries, favourites)

BWN =

The new project already contains a program which causes
the status LED to flash. Below is an example of how you
can add an output (OUT1) to the circuit. This output (OUT1)
should switch in the same cycle as the status LED.

» Select the appropriate function block from the library (e.g.
digital output).

The selected function block is displayed in the top right cor-

ner.

£3 watirt. e W, - 0GR

B Prowt [0 Gttt Ron Dotivs Tosk Wedew 1

DF@Srrmasrm %6 % G0 s~ A% ad L]
T 1 = [ * T =

Programming interface for the new project
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3 oot Propect HIW) - [BPROGRAM] :-‘_-.-'.'..i - _. .
I“ﬂ‘mlammumlmmr mrr - '.—Jlim :Fﬁ.ll-iz|
DF@S muviern 4d¢ @A s - m%anN G L T
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[t
e | .
Add function block
i » Drag the selected function block to the programming
i .
T interface.

The "Digital Output" window opens.
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i

OK

Digital Output

oun |
ouT2 =
ouT3
ouUT4
ouTS
ouTE
ouT? .

=i 1T

m

Cancel

"Digital Output" window

» Assign the name OUT1 to the output and confirm by
pressing OK.

» To link the function blocks to one another, first click on
the input for the new function block (function block 4)
and then on the output for the function block to connect
it to (function block 2).

: : - status LED flasher
............................................... - Status LED Brkes |

4

Connecting function blocks

The connection between the function blocks is displayed.

21

- status LED flasher
« = Etates LED Blinkar

4

&

Function blocks connected

Weidmiiller 3¢
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6.3  Function block library

» In order to receive information on a function block in the
programming interface, open the context-specific menu
by right-clicking on the function block.

» Click on "Help".

Parameter Dia!og..,
Browse...

Call Name...

Help
Select

Cut
Copy
Delete

Block Number...

Context specific function block menu

miCon-L website contains a list of all function blocks with

detailed explanations.

The remanent blocks write into an EEPROM mem-
ory. The number of writing cycles is limited to
100,000.
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Configuration

6.4 Simulation e =T
LR e cjaalm
ST

L

Please note that "Simulation" as described on the miCon-L
website and in this manual is also known as "Observation".
The simulation tests the program for functionality and errors.
No control needs to be connected.

You can:

- Switch inputs

- Change parameters

i miCon-L (Project: NEW) : e
Pregect = B~ Struectuse Block = bl Options - Teok - Wisdiws =1 e e _
DFE S AMdcrerm &0 Ga a9 = T =
Im_ » In order to change a parameter, click on the relevant
Start simulation value.

The "Parameters" window opens.
» Click on the "Simulation" icon.

The simulation window opens. Bl Porometer [ | B
‘;....'.;.'.'-.'.'.';.,'.7 . T B e | Hm FFI
[-, T T Boxwidth: [ 50

o

Trermn Value
Element 0.5

T

"Parameters" window

| » Click on the value, change the parameter and confirm by
= pressing OK.

. L Always use a decimal point as a separator.
Simulation window

» If you have not yet done so, open up the "&MAIN" tree.

32 miCon-L (Project: NEW) - [&MAIN] | The new value is applied to the parameter (here, the value
Project Edit StructureBlock Run Options Tools | has been changed from 0.5 to 1).
Do W 3| ofi 0[S ¢
= — e 2 i L ot W, < S —
=K &MAIN W et Bt B Optem Tesn Wt 7 =06
[Pl sPROGRAM: sEslrrraeeilaalm
‘ _E;:um— . : ,
Open the program tree "_‘m LF. ﬁ_
» If you have not yet done so, open "$PROGRAM" by dou- ﬁ
ble-clicking on it. Changed parameter

This starts simulation.
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Configuration

» Click on the "Simulation" icon to exit simulation.

I
L0 miConel (Progect NEW) - [AMAINSPROGRAM]

» Click on the "Download" icon.

B o Edt SouctureBlock Run Opfions Took Wmdows 7
Do o @ |ofophoo™ o & @aa @[

Exit simulation
» Then close the window.

This takes you back to the programming interface.

B ek Brogect M
[Pt UM b ok Mo Oppe T W T ————
DS S Meicied $60 70 9w«

1

Pacuang PG
P

|!§ i s, g 1 e

Programming interface after simulation

» If you wish to continue editing your program, click on
"PROGRAM" in the program tree.

6.5 Loading program to the logic unit

To load a new or changed program to the logic unit, proceed
as follows.

» Connect the logic unit to the power supply.

» Connect the logic unit to the PC using the USB cable.

Weidmiiller 3¢
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43 miCon-L (Project: NEW)

Project Edt StuctureBlock Run Options Took Windows 7
DS RS MM eEd D

Qalew|-

x

X

Start download

The "Register target system" opens if the program is not yet
on the logic unit, e.g. because you have made a change or
created it from scratch.

Taeget System

STGES0

ez |
ORITZ

Date:  O7I00611:53.47

Sizw: 23564 Bytes

Stater  Fun |
o | Cancel |

"Register target system" window.
» Confirm by pressing OK.

The "miCon-L" window opens if you did not save your pro-
gram before loading.

==

miCon-L

Shall the project be saved before the download T

Mein

[ = ]

Save project

» Confirm by pressing "Yes" to save your project.
Online observation starts automatically.
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Configuration

£ mion L Projocs MW - [AMAINLMCGAAM] P

[ Froen tor Srumeemocs fun pooms Teon mesews © =m0
COB| AR E|elAR|E

B L
L

]

R Co g P st

L006. Frmmery THPEE1 G

LN o e

fose ) i

Online observation
To end online observation, see Chapter 6.6.
6.6  Online observation

» Connect the logic unit to the power supply.
» Connect the logic unit to the PC using the USB cable.

4 miCon-L (Project: NEW)
Project Edit StructureBlock Run Options Tools Windows 7
Dﬁﬂgﬁﬁﬂ-’:‘lﬁ‘rﬂ%$¢¥iilﬂ'ﬂ“

—

Start online observation

» To start online observation, click on the "Online/Offline"
icon.

» If you have not yet done so, open up the "&MAIN" tree.

» If you have not yet done so, double-click on "$PROGRAM"
to open it.

The "miCon-L" window opens if there is no program on the
logic unit yet or the program is not the same as yours.

2530270000/01/12.2017
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Thee crline observation cannot be started. The open project in the programming spstem and the
application program running in the taiget spstem do not match.

[ miCon-L

The open project can be downloaded of the project running in the target system can be uploaded to
rnatch the contant of the programming and the target system.

[l

Dovmload Proiect | pload Project |

E

"miCon-L" window

» To load your program onto the logic unit, click on the
"Download project" button.
The program is loaded onto the logic unit.

The "miCon-L" window opens if you did not save your pro-
gram before loading.

This program is still on the control after a voltage
drop.

—

[mi-tun-l.

Shall the project be saved before the download T

e ]

Hein

Save project

» Confirm by pressing "Yes" to save your project.
Online observation starts automatically.

§0 mon L (ropeci WY IAMAAIASMESRAL
[ttt Semtwetions fun Opimm Teon Wesewm
IR T s dje @@

E{@'F—_ﬁ_;.—i -I

¥ ser0cuus
o

o |

3 o remar
. g B0 0
=it

fomane 6430 nd |

Online observation
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Configuration

» To end online observation, click on the "Online/Offline
icon and then close the window.

5 ol Prujos W) - [AMAI BFACGRANG
[ Popert o ot Bk Bun iphns Troke Wit
IR rts by @a @

»

;:;um

Ending online observation

This takes you back to the programming interface.

15 et (Prupms v T |
:»iwwmmlu-mnrm—mr 1
Ded S it em %6 ¢ 23 o

[ -

= Attt 011
3 R Lays 2008
P p——

= PUmem s
= Lo (B4 (2
= Tadscien sed compuinea (11}

[l J

Programming interface after online observation

» If you wish to continue editing your program, click on
"PROGRAM" in the program tree.

6.7 Example project

The basics of creating and simulating projects have been
explained in the previous chapter. In the example "Building
automation" project, the logic unit is to be used to control a
water tank and a ventilation unit within a building.

The following functions are to be implemented:

- When a switch is actuated (Input 1/Switch1/IN 1), the
status LED should light up.

- The ventilation unit (Output 1/0UT 1) is switched on
using another switch (Input 2/Switch 2/IN 2) if the tem-
perature sensor (Input 3/IN 3) generates a signal greater
than 5 V. If the temperature drops or the switch is
switched off again, the ventilation unit stops.

- The water fill level on the tank is passed to the control by
a potentiometer (Input 4/IN 4). Depending on the fill level,
the outputs are switched to display the water level.

= Output 2 outT2 7V
This output switches a lamp which displays when the
tank is 30 % full.

Weidmiiller 3¢
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= Output 3 ouT3 14V
This output switches a signal horn which sounds when
the tank is 30 % full.

= Output 4 ouT4 21V
This output switches all the water pumps on so that the
water is no longer pumped into the tank and it cannot
overflow.

TIP: The F1 button provides comprehensive help on all top-
ics!

The finished program should look as follows:

Solution for example project

2530270000/01/12.2017
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Technical Data
General data

Type of connection

Technical Data

WCU 501 (Order no. 1517130000) WCU 650 (Order no. 2010680000)

Pluggable spring-type terminals (0.25 - 1.5 mm?)

Operating voltage

+VDD: 7..32VDC

Input fuse

Max. 8 A (external)

Wire connection method

PUSH IN

Optical function display

LED

Interface

Serial RS232

TTL 232

Degree of protection

IP20

Safety

Watchdog

Brown out detection

Power up timer

Watchdog
Fail-safe oscillator 16 MHz
Brown out detection, Power up timer

Current consumption

<4mA

Nominal 15 mA @ 32 V DC

Encapsulation compound

Polyurethane (PU)

Reverse polarity protection

Analogue inputs

Number

3

Yes
(combined with external fuse)

6

Pin assignment

IN3,IN4,IN5

INT,IN2,IN3,IN4,IN5, ING6

Resolution

10-bit

12-bit

Input voltage

0..30vDC

Input resistance

>11kQ

Accuracy
Digital inputs
Number

+3% (0.5 V DC)

2

+ 2% (0.25 V DC)

4

Pin assignment

IN1,IN2

IN7,IN8, IN9 IN 10

Input frequency

< 1kHz

Input voltage

0-30VDC

Input resistance

>30kQ

Pulse length

>1ms

Threshold voltage Off

<bVDC

<2VDC

Threshold voltage On
Digital outputs
Number

>5VDC

4

>4VDC

8

Pin assignment

0UT 1,0UT 2,0UT 3, 0UT 4

0UT 1,0UT 2,0UT 3, 0UT 4, OUT 5, OUT 6, OUT 7,
ouT 8

Output voltage

+\/DD-045V

Total output current

<6A

Qutput current per channel

<15A

Switching frequency

0..100 Hz

PWM output
Number

1, can also be used as digital output

Type

Ground-switching

2530270000/01/12.2017
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Technical Data

Technical Data WCU 501 (Order no. 1517130000) WCU 650 (Order no. 2010680000)
Pin assignment 0UT 5 0uT9
Output voltage <GND+0.25V
Output current per channel <1A
Switching frequency 1..5 kHz 1..10 kHz
CANeface
Baud rate - 100, 125, 250, 500 kbit
Bus system - IS0 11898-2, CAN 2.0B, CAN 2.0A
Identifier - 11 bit / 29 bit
Dimensionsandweight
Weight (without cables and adapters) 50¢g 102 ¢
Height 40 mm 93 mm
Width 44 mm 45 mm
Depth 31 mm 30mm
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8 Ordering data

Order no. Part designation Description

Graphically programmable logic unit WCU 501 with two pluggable spring-

1517130000 LOGIC UNIT WCU 501 .
type screw terminals

1548720000 WCU 501 STARTER KIT WCU 501 logic unit with RS232 cable and RS232 USB converter

2515030000 WCU 501 RS232 CABLE RS232 cable for WCU 501 (without RS232 USB converter)

Graphically programmable logic unit WCU 650 with CAN interface and

2010680000 LOGIC UNIT WCU 650 . .
three pluggable spring-type terminals

WCU 650 logic unit with USB programing adapter

b/@ 2515020000 WCU 650 PC CABLE USB programming adapter for WCU 650

2530270000/01/12.2017 Manual WCU logic units Weidmiiller 3¢ 17



As experienced experts we support our customers and partners around the world
with products, solutions and services in the industrial environment of power,

signal and data. \We are at home in their industries and markets and know the
technological challenges of tomorrow. We are therefore continuously developing
innovative, sustainable and useful solutions for their individual needs. Together we
set standards in Industrial Connectivity.

Weidmdiiller Interface GmbH & Co. KG

Klingenbergstralle 16

D-32758 Detmold, Germany

T +495231 14-0 You can find your local Weidmiiller contact

F +495231 14-292083 on the Internet at www.weidmueller.com/

www.weidmueller.com corporate/locations worldwide Order number: 2530270000/01/12.2017
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