K8096

<ILLUSTRATED ASSEMBLY' MANUAL H8096IP’1

1 Channel UsSB
stepper motor card

With the K8096 1-channel stepper motor card you can drive
1 stepper motor via USB, and monitor and assign actions if
needed to 5 dry contacts /,,,,_‘

(for example an emergency stop signal, current
limit detection).

Optional stepping motor: MOTS3
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With the K8096 1-channel stepper motor card you can drive 1 stepper motor via USB, and monitor and
assign actions if needed to 5 dry contacts (for example an emergency stop signal, current limit detection).

There is 1 open collector output that can be switched via USB. Write your own application (.DLL in-
cluded). Suitable for all positioning applications (for example plotters, printers, valves, automation, etc.).

Eeatures

capable of driving 1 stepper motor
suited for bipolar motors

current of the motor can be adjusted (trimmer) = MotorDema
over current protection sensing

onboard switch mode supply

USB connection: control the motor using your computer
DLL file supplied to write your own software

Includes board to wire connections

Specifications

+ power output: 750mA continuous, ( 1A peak)

+ wide range AC - power input: 5 ... 30V

+ 5 dry-contact inputs

* 1 logic open collector output

+ power supply: 10 ... 30VAC

+ dimensions: 117 x 65.5 x 26mm / 4.6 x 2.58 x 0.98”

For software, visit www.vellemanprojects.eu




Leds and how to use them

————— Leds feature a specific voltage
drop, depending on type and

—— 2V o0 Check the datasheet for

exact voltage drop and rated

———-» 2V current !

Al+)

3.4V (10}

How to C the series

Example: operate a red led (1.7V) on a 9Vdc source.
Required led current for full brightness: 5mA (this can be found in the datasheet of the led)

Supply voltage (V) - led voltage (V)

= series resistance (ohms)
required current (A)
closest value :
oV-17V use a 1k5 resistor
- - 146000
0.005A
Required resistor power handling=
voltage over resistor x current passed trough resistor
a standard 1/4W resistor
will o the job
—> (9V - 1.7V) x 0.005A = 0.036W

LEDs in series: AC AC AC
Example: 3 x red led (1.7V) on 9V battery
Required led current for full brightness: 5mA
(this can be found in the datasheet of the led)

Supply voltage (V) - (number of leds x led voltage (V))

= series resistance (ohms)
required current (A)
usean
9V- (3x1.7V) 820 ohm resistor
- - 7500m
0.005A

Never connect leds in parallel

open collector OUf?U‘l’S

An open collector output can be compared to a switch which switches to
ground when operated

Out(+) |—O Out (+)

GND (-) GND(-)

Example: How to switch an LED by means of an open collector output

" —
our(s)
GND(-} GNDi-
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assembly o
1. Assembly (Skipping this can lead to troubles ! )
hints Ok, so we have your attention. These hints will help you to make this project successful. Read them carefully.
\
—_—

1.1 Make sure you have the right tools:

« Agood quality soldering iron (25-40W) with a small tip.
Wipe it often on a wet sponge or cloth, to keep it clean; then apply solder to the tip, to give it a wet look. This is called ‘thinning’ and
will protect the tip, and enables you to make good connections. When solder rolls off the tip, it needs cleaning.

Thin raisin-core solder. Do not use any flux or grease.

A diagonal cutter to trim excess wires. To avoid injury when cutting excess leads, hold the lead so they cannot

fly towards the eyes.

Needle nose pliers, for bending leads, or to hold components in place.
Small blade and Phillips screwdrivers. A basic range is fine.

J For some projects, a basic multi-meter is required, or might be handy

1.2 Assembly Hints :
« Make sure the skill level matches your experience, to avoid disappointments.
« Follow the instructions carefully. Read and understand the entire step before you perform each operation.
« Perform the assembly in the correct order as stated in this manual
« Position all parts on the PCB (Printed Circuit Board) as shown on the drawings.
« Values on the circuit diagram are subject to changes, the values in this assembly guide are correct*
« Use the check-boxes to mark your progress.
 Please read the included information on safety and customer service

* Typographical inaccuracies excluded. Always look for possible last minute manual updates, indicated as ‘NOTE' on a separate leaflet.

1.3 Soldering Hints :

1. Mount the component against the PCB surface and carefully solder the leads @}:z

2. Make sure the solder joints are cone-shaped and shiny %\ %

3. Trim excess leads as close as possible to the solder joint : u

.5.



2. RESISTOR
Included in
this kit

COLOUR COLOUR | 1STDIGIT/ | 2ND DIGIT/ | 3RDDIGIT/ | MULTIPLIER | TOLE
STRIPE STRIPE STRIPE STRIPE |
i o o o |
B [ 11|

‘ 0|
n RED__[2  [2  [2  [a00 |
REMOVE THEM FROM THE TAPE ONE AT A TIME ! loMnGE(s 3 |3 [aow |

YLow [4  [4  [4  [xi000
IGREEN [5  [5  [5  [x100000 |
6 6 .

x1.000.000

DO NOT BLINDLY FOLLOW THE ORDER OF THE
COMPONENTS ONTO THE TAPE. ALWAYS CHECK THEIR
VALUE ON THE PARTS LIST!




0 R1 : 10Q
0 R2 : 10KQ
0 R3 : 10KQ
0 R4 : 56KQ
0 R5 : 56KQ
QR6 : 10
aR7 :1Q
a R8 :10Q
Q R9 : 10
a R10 : 10KQ
g R11 : 10KQ
Q R12 : 10KQ
a R13 : 10KQ
a0 R14 : 10KQ
Q R15 : 1K2
0 R16 : 3K9
Q R17 : 1K
QO R18 : 1K

(1-0-0-B)
(1-0-3-B)
(1-0-3-B)
(5-6-3-B)
(5-6-3-B)

(1-0-B-B-9y
(1-0-B-B-9y
(1-0-B-B-9y
(1-0-B-B-9y

(1-0-3-B)
(1-0-3-B)
(1-0-3-B)
(1-0-3-B)
(1-0-3-B)
(1-2-0-1-1)
(3-9-0-1-1)
(1-0-2-B)
(1-0-2-B)

* metalfilm resistor !

€. O C6 : 100nF (104)

dka c7 : 100nF  (104)

Q C12: 100nF (104)

<3S & 0 C13: 100nF  (104)

CATHODE

Watch the
polarity!
< O D1,D2 : 1N4007

4 Schottky diode

D..
A < Watch the
CATHODE polarity!
& g

D3 : SB130
5 IC socket

Watch the popsition of the notch!

! o

Q IC1:20p O I1C2:24p 0O IC3: 16p
.7-

2 Ceramic Capacitors

6 Trimmer
RV.,  Adjust trimmer for
i' apropriate output
current.
,Q,,\ O RV1 : 10K
7 Ceramic Capacitors
Q C8 : 470nF
c..0Q C9 : 22pF
-4 Q c10: 22pF
o Q C14 : 820pF
NS Q C15: 820pF
Q C16 : 820pF
< Q C17 : 820pF

8 \Vertical diodes

Watch the polarity!

CATHODE

¥

j« % O D4 ..D7:1N4007
9 USB connector
ysgan O SK2



10 Board to wire

O SK4 :4p (MOTOR)
Q SK5 :2p (IN)

O SK6 :2p (IN)

Q SK7 :2p (IN)

O SK8 :2p (IN)

Q0 SK9 :2p (IN)

QO SK10:3p (0uT)
11 Inductor

;.-

5
(RN

— d L1,L2:330uH

12 Electrolytic capacitors
4 Qc2 : 1004F

Q C3 : 330pF

Q C4 : 100uF

- | Q C5 : 4,7uF
T Q C11: 100pF

13 Terminal Block

Q SK1 : 2p (AC power 10 -30V)
S
g

4 Quartz crystal

Y
=x
T

[m]

X1:12MHz

o -

(9]

witch regulator

0 VR1:LM2575TADJ

=0

-

16 Electrolytic capacitors

Watch the polarity!
%
o

-@ 0 C1 : 1000pF

.8-

e position
notch!

O IC1 : VK8096 (programmed PIC18F14K50-I/P)
Q IC2 : L6219
0 IC3 : ULN2003

18 Rubber foots




After assembly of the circuit, it is now
time to install the software.

For software, visit www.vellemanprojects.eu

Step 1: Download the software on our
website or via the QR-code.

le Download

Do you want to open or save this file?

) Name: ym201remotecontrol.zip

Type: Compressed (zipped) Folder, S01KB
From: www.vellemanprojects.eu

[ open | [ Save ][ Concel

Aiways ask befors opening this typs of fle

While files from the Intemet can be useful. some files can potentially
/amn your computer. I you do not trust the source, do not open or
save this file. What's the risk?

Step 2: open the file en select the software.

Welcome to the Velleman Stepper
Motor Cards Setup Wizard

This il nstal Velleman Stepper Motor Cards 1.0 on your
computer.

Itis recommended that you dose al other applcations before
continuing,

Cldk Next to continue, or Cancel to exit Setup,

Step 3: Select “next” to begin the installation
procedure.

Select Destination Location
Where should Velleman Stepper Motor Cards be nstalled?

| sewpwilinstal velleman Stepper Motor Cards into the folowing folder.

Atleast 7,6 MB of free disk space s required,

Py =

Select Components.
Which components should be installed?

; cear
instal. Cick Next when you are readly to contiue.

[Fillnstaiaton =
Windons drivers for the ™8
mirapi32.l -Native DL for the 07

(9] MotorLib.NET - NET wrapper for mtrapi32.dl 0,28

[9] Motorbemo - Demo software 15M8

(7] Example in Visual Basic NET 2010 0,248

Current selection requires at least 9,3 VB of isk space.

[<ea ] =

Select Start Menu Folder
Where should Setup place the programis shortcuts?

Py =

Step 4: Select the destination on your PC

Step 5: Select the type of installation, we
recommend the full installation

.9-

Step 6: Select “next” or browse to select a
different folder.



Ready to Install

computer,

onyour

CickInstal the installat
change any settings.

Destnation location:
CtVProgram Files \elleman!Stepper Motor Cards

Setup type:
Full intallation

Selected components:
Windows civers for the K8096 and K3097
mirapi32.dl -Native DLL for the K8096 and k8057

NET wrapper for mirapi32.di
MotorDemo - Dem software
Example in Visual Basic NET 2010

Select Additional Tasks
Wihich additonsl tasks should be performed?

Stepper otor Cards, then ik Next.
Additonsl tasks
) e s gl

© Foralusers

Only for this user

Velleman

[<ea ] =

Completing the Velleman Stepper
Motor Cards Setup Wizard

Setup has frished instaling Velleman Stepper Motor Cards on
your computer. The application may be launched by selecting
the installed cons.
Clck Finch to exit Setup.

[9] Run the Demo

9] Open the Visual Basic .NET 2010 demo project

9] View al nstalied fes

Step 7: Select “install” for installing the

software.

Step 8: Select the additional tasks you would

like, then click “next”.

-10 -

Step 9 : Click “finish” to exit setup.




Connect the USB connector of the K8096 to your PC using an USB cable.
With the first connection, you should install the USB driver of the Stepper Motor Card onto the PC first.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
T wizard helps you instal softwre for:

K8096 -1 Channel USB Stepper Card

+). K your hardware came with aninstlltion CD
S orfloppy disk. insert t noy

What do you wan the wizard o do?

O el the software sutomaticslly (Recommended)
@instaifrom 2 st or spechic lesation (Advansedh

Cick Nextto cortinue.

Found New Hardware Wizard

Please choose your search and installation options.

(© Search forthe best driver in these locations.

it or
paths and removable meda. The bestdiverfound wil be nstaled.
[ Search removable media fioppy. CD-ROM...)
Include thislocation n the search:

C\Progan e elemanSepper oo Cords D

O Dent search. | wil choose the diverto install.

Choose tis optionto
oottt ikt ot

Hardware Installation

r} The software you are installing for this hardware
.
K805 - 1 Channel USB Stepper Card

has not passed Windows Logo testing to verfy ts compatibility
with Windovs XP. (Tel me why this testing is importart }

Continuing your installation of this sdll!ae lr\ay impair
or destabilize the comect operation

either immediately or in the future. MM slrongiy
recommends that you stop this installation now and
«contact the hardware vendor for software that has
passed Windows Logo testing.

[STor italaton ]

Step 1: Select “specific location”

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

“The wizard has firished nstaling the sctware or
g K809 - 1 Channel USE Stepper Card

Cick Fnish to close the wizard.

Step 4: Click “ Finish”

Step 2: Choose the desired location on your
hard drive (the default location is C:\Program Files\Velleman\
stepper motor cardsl...).

) Found New Hardware

Your new hardware is installed and ready to use.

Installation is succesful

=11 -

Step 3: Click “Continue Anyway”

The screens can change
depending the used

Windows™ software version.




\|ellerr;]1egL &

1 open-collector
output

= OUT + external power supply
+ -
e [3 ¢
Min. 5V
Max 30V
i
+
ouT

ex. limit switch -

ex. alert switch

-12-



* The first channel is only active if K8096 is selected.

Start the program by clicking the icon L_-j on your desktop.

Card Type: Select the type of motor card that you want to control*

Port: Fill in the COM port number to which the card is connected.
You eem ffind] itk s folllonzes SR = CNITROLL RANEL & BEVICE MATACER & FORTS,

Disconnect: When closing the program or removing the card, always use Disconnect to
guarantee a correct shutdown.

Connect: You can connect to the card when “Card type” and “Port” are filled in.
Steps: Fill in the number of steps the motor needs to execute..

Speed: This indicated the time between each step. A larger number results in a slower
running motor. A lower number results in a faster running motor. Min: 1. Max: 255. If the
number is too low, it is possible that the motor stops running, depending on the motor’s
properties.

Stop: Cancel a command.

Torque: By pressing this button, you can lock the rotor. Commands are still possible, but if

the motor is not running, the rotor is locked so it cannot rotate by applying an external force.

The indicator shows when the rotor is locked or when the motor is running (because the motor
then cannot be influenced by external forces).

Inputs: The inputs show the status of each input, activated or not.
Output: This button switches the output on or off. The indicator shows the current setting.

Left: Let the motor turn to the left according to the selected number of steps. This button
lights when the motor runs or stops.

Right: Let the motor turn to the right according to the selected number of steps. This but-
ton lights when the motor runs or stops.

-13 -

ot 1 @ otz @ o3 @ It @ Ik 5 @ ot & @ @ Lups

Demo: This button switches the demo mode on or
off. The indicator shows the current setting.When the
DEMO modus is active, the inputs serve as motor

controls.

Input 1: Turn motor right

Input 2: Turn motor left

Input 3: Torque

Input 4: End contact right, when end contact is tripped the motor
will turn left for a periode. Reset the card by activating
input 1 en 2 simultaneous.

Input 5: End contact left, when end contact is tripped the motor
will turn right for a periode. Reset the card by activating
input 1 & 2 simulataneous.
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The new Velleman Projects catalogue is
now available. Download your copy here:
www.vellemanprojects.eu

290474720 Modifications and typographical errors reserved - © Velleman nv. H8096'IP
Velleman NV, Legen Heirweg 33 - 9890 Gavere.



