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1 INntroduction

Valued customer,

Thank you for purchasing a Meilhaus PC plug-in board. You have
chosen an innovative high technology product that left our pre-
mises in a fully functional and new condition.

Take the time to carefully examine the contents of the package
for any loss or damage that may have occurred during shipping.
If there are any items missing or if an item is damaged, contact
us immediately.

Before you install the board in your computer, read this manual
carefully, especially the chapter describing board installation.

1.1 Package Contents

We take great care to make sure that the package is complete in
every way. We do ask that you take the time to examine the con-
tent of the box. Your box should consist of:

= D/A conversion board of the ME-6000/6100 family for PCI-
bus.

e Manual in PDF format on CD-ROM.
(optional as printed version)

= Driver software on CD-ROM.

= Special connector cable from 78pin D-Sub male connector to
16 single shielded lines with open end.

Meilhaus Electronic Seite 5 Introduction
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1.2 Features

Model Overview

Model Short Description

ME-6000/4 PCI 4 D/A channels with electrical isolation;
16 bit, up to 500kHz per channel

ME-6000/8 PCI 8 D/A channels with electrical isolation;
16 bit, up to 500kHz per channel

ME-6000/16 PCI 16 D/A channels with electrical isolati-
on; 16 bit, up to 500kHz per channel

ME-6100/4 PCI 4 D/A channels with electrical isolation;
all 4 channels controlled by timer;
16 bit, up to 500kHz per channel

ME-6100/8 PCI 8 D/A channels with electrical isolation
from which 4 channels can be control-
led by timer; 16 bit, up to 500kHz per

channel;

ME-6100/16 PCI 16 D/A channels with electrical isolation
from which 4 channels can be control-
led by timer; 16 bit, up to 500kHz per

channel
Optional for all sIsland Channels* (all channels isolated
models: from each another)

Table 1: Model overview ME-6000/6100 familiy

The boards of the ME-6000 family provide 4-, 8- or 16 D/A
channels. Each channel is using its own high accuracy, high
speed 16 bit D/A converter. The voltage outputs can be driven in
the output range 10 V.

Introduction Seite 6 Meilhaus Electronic
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On the topmodel ME-6100 4 channels can be used for signal cur-
ve generation. Each of the 4 channels has its own 8 kByte FIFO
for output values. Sample rates up to 500 kHz per channel are
possible. You can choose between the operation mode ,,Conti-
nuous” for putting out values continuously and the operation
mode ,Wraparound* for periodically signal curves. On the mo-
dels ME-6100/8 and ME-6100/16 additionally 4 resp. 12 ,normal*
D/A channels are available.

For the ME-6100 a virtual instrument panel with a graphical user
interface is provided. Simply use your board as a ,Virtual
Function Generator” for output of periodically signals. .

MEILHAUS

ELECTRONIC

Diagram 1: Virtual Function Generator

The D/A section is electrically isolated as a whole from the rest
of the board. As an option you can isolate the single channels
from each another (Island Channels). With that accuracies
better £1% are possible.

Meilhaus Electronic Seite 7 Introduction
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1.3 System Requirements
The ME-6000/6100 can be installed into any PC with Intel® Pen-
tium® processor or compatible computers with a free standard
PCI slot. The board is supported by all current Windows versions
as well as Linux and VxWorks.

1.4 Software Support

For the newest versions and latest software releases, please con-
sult the README files.

System Drivers For all common operating
systems (see README files)

ME-Software-Developer-Kit (ME-SDK):

Support for all common pro-
gramming languages, demos,
tools und test programs

Graphical programming tools
Meilhaus VEE Driver System for
HP VEE, HP VEE Lab,
Agilent VEE Pro and
Agilent VEE Onelab

LabVIEW™ Driver

Introduction

Seite 8 Meilhaus Electronic
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2

2.1

Installation

Please read your computer manual instructions on how to install
new hardware components before installing the board. Note
the chapter ,Hardware Installation* in this manual (if applicable,
e. g. for ISA boards).

= |nstallation under Windows (Plug&Play)

An installation guide describing how to install the driver software
can be found in HTML format on CD-ROM. Please read before
installation and print it on demand!

The following basic procedure should be used:

If you have received the driver software as an archive file please
un-pack the software before installing the board. First choose
a directory on your computer (e. g. C:\Meilhaus).

Then insert the board into your computer and install the driver
software. This order of operation is important to guarantee the
Plug&Play operation under Windows 95*/98/Me/2000/XP. Win-
dows 95 and NT 4.0 need an analogous order of operation howe-
ver the installation procedure differs slightly.

*If the Windows version is supported by the appropriate board type (see
readme files).

e |nstallation under Linux

Note the installation instructions included with archive file of the
appropriate driver.

Test Program

For simple testing of the board use the appropriate test programs
provided with the ME Software Developer Kit (ME-SDK). After
un-packing the ME-SDK the test programs can be found in cor-
responding subdirectories of C. \ MEl LHAUS (Default). Note that
the system driver must be installed correctly.

Meilhaus Electronic Seite 9 Installation
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3 Hardware
3.1 Block Diagram
to +U_15* |
E ::> D ™ Uout_15%_
e A L1 GND_15*
Vo Island_15* _:__
b ' ' U_15* | 5
Control ! ' ' o
logic '8 : X g
8! : : +U0 | 8
Registers [ )| M :§| : %
R FIFOS* [77) )lé :‘;‘) ::> D II: Uout_0 o'_
> W GND O | &
1t T |_: :_> A Island_0* :: 2
o U0
=15 o
~ 3 b Ext. Trigger DAO...3
Address Bus £ M E_ 6000
PCI Bus Interface Logic ME-6100

Diagram 2: Block diagram of ME-6000/6100

* Depending on the version not all functional groups available:

ME-6000/4: 4 voltage outputs (Uout _0...3).
ME-6000/8: 8 voltage outputs (Uout_0...7).

ME-6000/16: 16 voltage outputs (Uout_0...15).

ME-6100/4: 4 voltage outputs (Uout _0...3) with
FIFO for signal curve generation

ME-6100/8: 8 voltage outputs (Uout 0...7), 4 of them with
FIFO for signal curve generation (Uout_0...3)

ME-6100/16: 16 voltage outputs (Uout_0...15), 4 of them with
FIFO for signal curve generation (Uout_0...3)

Optional: Electrical isolated channels from each another

Meilhaus Electronic
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3.2

General Notes

Attention:

After power up the D/A channels are putting out -10V. After star-
ting the driver the output value changes to OV. To guarantee a
defined power up condition please start your host computer first
and do not power up your external switching until the driver star-
ted.

Important Note!

Make sure that a reference from the external switching to PC
ground is made. The pins +U_0...15 and -U_0...15 are only re-
quired, if the one of the options ,Island Channels” or ,High Cur-
rent“ (HC) will be used; else they must be not connected.

Before handling and installing the board and cable, make sure
that you ground yourself. Static electricity can damage some of
the more sensitive components on the board by static discharges.

The external connections to the board should only be made or
removed in a powered down state. Look for proper connection
of the cable. It must join the Sub-D jack completly and must be
fixed with the both screws. Otherwise a perfect running of the
board could not be guaranteed!

The pinout of the 78pin D-Sub connector is shown in
Appendix B on page 53.

Hardware
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3.3

3.3.1

Hardware Description

The boards of the ME-6000 family are assembled with a 16 bit
D/A converter per channel. The sample rate is up to 500 kHz.
The output voltage serves a voltage range of £10 V.

Uin[V]
R :
0 - % 5 —
32767 65535 [digits]
(7TFFFHex) (FFFFHex)
_10<

Diagram 3: Transfer characteristic of the D/A converter

External Trigger

On the ME-6100 the channels 0...3 can be started by an external
trigger signal in the operation modes ,,Continuous* and ,Wrapa-
round”. You can choose between rising and falling edge by soft-
ware. The external trigger signal must drive against ground
(GND_x). Note that the trigger inputs have to be sourced by a
current Ig of 7,5 mA < Ig < 10 mA.

T ext. trigger DA_x
Channel_x > é{ Ry \/ |F=min.7,5 mA

I

[

Opto coupler

| GND_x

Abb. 4: Switching of the trigger inputs

Meilhaus Electronic Seite 13 Hardware
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3.3.2 Electrical Isolation

All D/A channels of the board are electrically isolated by opto-
couplers from PC-GND. l.e. GND_0...15 are connected with each
another and have a common ground reference (ISO_GND). On
the ME-6100 also the external trigger inputs are opto isolated.

The output current I, per channel depends of the number of
assembled resp. used channels (see table below).

Channels I max | Channels
4 +15mA 12 +10mA
8 +15mA 16 +3mA

Table 2: Max. Ausgangsstrom

Note, the output current per channel may not exceed =15 mA!
The pins for the external £15V power supply (+U_x and -U_x)
are driven internally and may not be connected externally!

Don’t connect
these pins!
Channel_x mesep
s @ —— — — — — y+U_x <~ 7 ,'
§e) !
3 |
o 1
[2)
—_— 1
1
UL | Opto | D Uout_x = +10V :
coupler A .
max 1
—I
T e
ks R
w | GND_x
ISO_GND L

Diagram 5: Electrical isolation of all channels

Hardware Seite 14 Meilhaus Electronic
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3.3.3

Island Channels

With the option ,Island Channels* all the D/A channels use inde-
pendent ground levels and supply pins. l.e. you have to connect
the ground reference of each channel (GND 0...15) with the
appropriate GND of your external application. Further on every
island channel requires an independent, symmetrical power sup-
ply of £15 V (£22mA per channel for 1,5, = £15mA). If you use
a high end, low noise power supply, you can realize excellent
accuracies better £1%. On the ME-6100 the external trigger
inputs are also included with the ,islands”. Maximum +£15mA
can be driven per D/A channel.

Island_x

+U_x=+15V

Isolation

Hpiph OptO- D Uout_x = 10V
cou

=2
0]

=

>

Imax = £15 MA

-U_x=-15V

RL
GND_x

Island-GND -

Electrical

Diagram 6: Island Channels

Meilhaus Electronic Seite 15 Hardware
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3.34 Option ,,High Current*

The option ,High Current“ (HC) can be combined with the
board versions without ,island channels®. It gives you the possi-
bility to increase the output current per channel to I, =
+15mA. This requires an external, low noise power supply of
+15V (*¥22mA per channel for I, = £15mA) and a change to

your hardware — please contact our service department (see page

Channel_x U x= 415V
e =
2
(@] R
3 —
Hplipl Opto - D Uout_x = 10V
coupler -
P A Imax = 15 MA
= -U_x=-15V
Q
ko R
W GND_x
ISO_GND L

Diagram 7: Switching of the outputs with the option
»High Current” (with electrical isolation)

Hardware Seite 16 Meilhaus Electronic
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4

4.1

4.1.1

Programming

Before you can work with the board, it has to be configured for
the proper operation mode. This is done by appropriate pro-
gramming with the provided driver software, see chapter 5.3 ,De-
scription of the API Functions* on page 29. Basically after every
function call an error check by the function me6x00GetDrvErrMess
should be done.

For the ME-6100 additionally a Virtual Instrument Panel with
a graphical user interface is provided. You can use your board at
once as a ,virtual function generator” for output of periodically
signals.

Operation Modes

Single Value Output

This operation mode is available for all models of the ME-6000
family. The value to be output is loaded into the appropriate
D/A converter and output immediatly (transparent).

Use the following function for configuration and start of the de-
scribed operation mode:

= me6xX00A0Single (A single value is loaded into the D/A con-
verter and output immediatly)

The following example should illustrate the basic order of ope-
ration, however it does not claim to be syntactical correct (see
also description of the functions on page 29 as well as example
programs included with the ME-SDK).

//1nthe follow ng exanpl e all functions refer to the board with the
/11 ogi cal <Boar dNunber> , 0"

i Boar dNunber = 0;

/] Transpar ent output of +10V
return = me6x00ACSi ngl e(i Boar dNunber, AO CHO5, OxFFFF);

if (return == 0) then
me6x00Get Dr vEr r Mess( " ME600O- Test ") ;
endi f;

Meilhaus Electronic Seite 17 Programming
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4.1.2

Continuous Mode
This operation mode is only available for the model ME-6100.

Mode for independent output of arbitrary, continuously changing
signal curves to the channels 0...3. As a rule they are not periodi-
cally in opposite to the operation mode ,WrapAround®. The
D/A-FIFOs of the single channels have to be reloaded conti-
nuously. Therefore for every channel a buffer with the values to
be output has to be passed. The output operation is controlled
by timer. This requires a proper configuration of the timer forcing
the conversion of the single values into a fixed time grid
(me6x00AO0SetTimer).

If your program should process further tasks running parallel (de-
pends on the performance of your system), use the function
me6x00A0Continuousex (background operation). In that case
reloading of the FIFOs has to be done by a user defined callback
function (ME-SDK).

The operation will be started calling the function me6x00AOStart
or by an external trigger edge (see me6x00AQSetTrigger). The
operation will be stopped immediately and completely by the
functio ons me6x00A0Stop(Ex) and me6x00AOStop.

Note, after calling the function me6x00AOContinuous(Ex) the
output operation must be really started before you can stop the
operation again.

(Diagram see next page)

Programming
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The following diagram should illustrate the basic order of opera-

tion for Continuous Mode:

me6000FrequencyToTimer

Calculating the sample rate for passing
to the function me6000AOSetTimer

Sample rate —»

Y

) - me6000AOSetTimer
Ticks — Configuring the timer
\ 4
Trigger mode —» me6000AOSetTrigger
99 Start by me6000AOStart or ext. trigger?

Y

me6000AOContinuous

Buffer — . . " 3 ®
Preparing for operation mode "Continuous

! '

me6000AOStart EYE2
Start output by software Start output by external trigger

l A
me6000AOContinuous
Reloading the FIFO controlled by interrupt

running

me6000AOStop or me6000AOReset
Ending the output

Diagram 8: Programming the ,,Continuous“ mode

Programming

Meilhaus Electronic Seite 19
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The following example should illustrate the basic order of ope-
ration, however it does not claim to be syntactical correct (see
also description of the functions on page 29 as well as example
programs included with the ME-SDK).

/1lnthe followi ng exanple all functions refer to the board with the
/11 ogical <BoardNunmber> ,0“. The sanple rate should be 300kHz.

i Boar dNunber = 0;
i Channel = AO _CHOO;
dFreq = 300000;

[/ Conversion of the sanple rate (300000 Hz) into ticks
iticks = me6x00FrequencyToTi mer (dFreq);

/Il Passing the ticks (110 ticks) to the function ne6x00ACSet Ti ner
[Ifor configuring the tiners
me6x00ACSet Ti nmer (i Boar dNunber, i Channel, iticks);

/1 The out put should be started by software.
me6x00ACSet Tri gger (i Boar dNunber, i Channel, AOC6000_TRI GGER Tl MER) ;

/] Generate an array of val ues of size BUFFER SI ZE for the first tine

/I Preparing the ,Continuous* node and passing a pointer to a buffer
/1 (max. 64k val ues)
me6x00A0Cont i nuous(i Boar dNunber, i Channel, BUFFER_SI ZE, psbuffer);

[/ Starting the continuous out put
me6x00ACSt art (i Boar dNunber, AO_CHOO) ;

whi |l e (TRUE)
/I/Rewriting the buffer of size BUFFER S| ZE

nme6x00A0Cont i nuous(i Boar dNunber, i Channel, BUFFER S| ZE,
psbuffer);

}

/] St oppi ng the ,Continuous“ node conpl etely
me6x00ACSt op(i Boar dNurber, i Channel ) ;

Programming
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4.1.3 WrapAround Mode

This operation mode is only available for the model ME-6100.

The ,WrapAround“ mode is for independent output of periodi-
cally signal curves to the channels 0...3. Before starting the ope-
ration the D/A-FIFOs of the single channels have to be loaded
once. Therefore for every channel a buffer with the values to be
output has to be passed. The output operation is controlled by
timer on firmware level. This requires a proper configuration of
the timer forcing the conversion of the single values into a fixed
time grid (me6x00AO0SetTimer).

The operation will be started calling the function me6x00AOStart
or by an external trigger edge (see me6x00A0SetTrigger). The
operation can be stopped for a while. l.e. the appropriate D/A-
channel outputs the last value of the FIFO which results in a de-
fined voltage value after stopping. If there was no change of the
operation mode of this channel meanwhile the output operation
can be restarted by the function me6x00AQStart. Calling the
function me6x00AOReset ends the operation completely after
processing the FIFO.

Note, after calling the function me6x00AOWrapAround the out-
put operation must bestarted at least once before you can stop
the operation again.

(Diagram see next page)

Meilhaus Electronic Seite 21 Programming
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The following diagram should illustrate the basic order of opera-
tion for WrapAround Mode:

me6000FrequencyToTimer
Sample rate —» Calculating the sample rate for passing
to the function me6000AOSetTimer

Y
me6000AOSetTimer
Configuring the timer

Ticks

A\

Y
me6000AOSetTrigger
Start by me6000AOStart or ext. trigger?

Trigger mode —»|

\4

me6000AOWrapAround
Buffer —»| . . i ;
Preparing for operation mode "WrapAround
> Wait
me6000AOStart EeE2

Start output by software Start output by external trigger

I |

Operation running
on firmware level

\ 4 A\
me6000AOStop me6000AOReset
Stop the output End the operation mode

|
¢

Diagram 9: Programming the ,WrapAround“ mode

Programming Seite 22 Meilhaus Electronic
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The following example should illustrate the basic order of ope-
ration, however it does not claim to be syntactical correct (see
also description of the functions on page 29 as well as example
programs included with the ME-SDK).

/1Inthe foll owing exanple all functions refer to the board with the
/1l ogi cal <Boar dNunber > , 0"

i Boar dNunber = 0;
i Channel = AO _CHOO;
dFreq = 320000;

/1 Conversion of the sanple rate in ticks
iticks = nme6x00FrequencyToTi mer (dFreq);

//Passing the ticks (1650 ticks) to the function me6x00ACSet Ti mer
//for configuring the tiner
me6x00ACSet Ti ner (i Boar dNurmber, i Channel, iticks);

/1 The out put should be started by a rising edge of the ext. trigger.
return = ne6x00ACSet Tri gger (i Boar dNunber, i Channel ,
A0B000_TRI GGER_EXT_HI GH) ;

/[l Qutput of a sine curve to be approximted by 16 , steps”
/1 => frequency of the sine: 20kHz at a sanple rate of 320kHz.
/1 An array of values of size BUFFER SIZE = 16 has to be generat ed.

/1 Prepari ng WapAround node
me6x00A0OW apAr ound( i Boar dNunber, i Channel, BUFFER_SI ZE, psbuffer);

//Starting the output
me6x00ACSt art (i Boar dNunber, i Channel);

/1 St oppi ng the ,WapAround“ node tenporarily
nme6x00ACSt op(i Boar dNunber, i Channel);

// Restart possible if there was no change in operation node
/I meanwhi | e
me6x00ACSt art (i Boar dNunber, i Channel);

/] Stoppi ng the ,WapAround” node conpletely
nme6x00AO0Reset (i Boar dNurber, i Channel ) ;

Meilhaus Electronic Seite 23 Programming
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4.2

4.2.1

4.3

High Level Language Programming

The following high level languages are supported by standard:
= Visual C++ (version 4.0 or higher).

= Delphi (version 2.0 or higher).

= Visual Basic (version 4.0 or later).

= For further infos see the appropriate README files on the
ME-Power-CD.

Note: The compilers and linkers require the correct paths to be
set to the corresponding files in the high level languages.

By linking the high level language specific definition files into
your project you can pass many macros and parameters in the
form of predefined constants. As an alternative, you can pass the
matching Hex value at any time.

Example Programs

We have provided simple demo programs and small projects
with source code to help understanding of the functions and how
to include them into your project. These demo programs can be
found within the ME Software Developer Kit (ME-SDK), which is
installed to directory C. Mei | haus\ nme- sdk by default. Please
read the notes in the appropriate README files.

Agilent VEE Programming

The Agilent VEE components for your board are included with
the ,ME-Power-CD* or are available for download under
www.meilhaus.com.

The Meilhaus VEE Driver System supports the HP VEE full versi-
ons 4.x and 5.x, HP VEE Lab, Agilent VEE Pro and Agilent
VEE Onelab. For installation of VEE components and for further
information please read the documentation included with the
VEE driver system. For basics of VEE programming please use
your VEE documentation and the VEE online help index.

Programming
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4.3.1

4.3.2

4.3.3

User Objects

For convenient use of the driver, predefined ,User Objects* have
been developed which internally call API functions. They can be
called by the additional menu item ,,ME Board* and be included
in the VEE development environment. They can be placed and
~wired“ in your application the same as standard VEE objects.

The User Objects are self descriptive and based on the API
functions documented in the chapter ,Function Reference®. Ad-
ditionally there are some ,Expanded User Objects” for making
programming as easy as possible for you. A short description of
every UO is also available under the item ,Description®, if you
move the cursor over the UO and push the right mouse button.

The UOs can be changed any time for user requirements and can
be saved as a user specific object.

Example Programs

For demonstration purposes and for easier understanding, demo
programs using the important UOs have been written. They can
be called by the menu item ,ME Board — Demos*.

The VEE demo programs contain partial additions to the ,,normal“
UOs and for differentiation from the ,normal“ UOs the prefix
"X..." in their file name is used.

The "ME Board" Menu

The installation program automatically expands the VEE menu by
the ,ME Board” entry. It enables a convenient use of all driver
functions available in VEE. From the ,ME Board“ menu you can
call the driver and demo User Objects sorted by board families.

Note:
The UOs installed, depend on the selected board family at the be-
ginning of your VEE driver installation. If you call UOs under the
»-ME Board“ menu which are not installed, an error message oc-
cures:

File “filename” was not found. Error number; 700
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4.4

4.4.1

4.4.2

If necessary, you can install the additional VEE components any
time (see ,ME-Power-CD").

LabVIEW™ Programming

The LabVIEW components for your board are included with the
,ME-Power-CD“ or are available for download under
www.meilhaus.com.

For installation of LabVIEW driver components please read the
documentation includeed with the appropriate LabVIEW driver.
For basics of LabVIEW programming please use your LabVIEW
documentation and the LabVIEW online help.

Virtual Instruments

For convenient use of the driver, predefined ,Virtual Instruments*
have been developed. They can be called by the additional menu
item ,File - Open* and be included in the LabVIEW development
environment. They can be placed and ,,wired” in your application
the same as standard LabVIEW objects.

The source VIs are self descriptive and based on the API
functions documented in the chapter ,Function Reference”. Ad-
ditionally there are some ,Expanded Virtual Instruments* for ma-
king programming as easy as possible for you.

A short description of every VI is also available in the VI
»...Function Tree“. This VI is only for documentation purposes
and can be opened by the menu ,File - Open®. Under ,,Descrip-
tion“ you find a short description of every Virtual Instrument.

The VIs can be changed any time for user requirements and can
be saved as a user specific VI.

Example Programs

For demonstration purposes and for easier understanding, demo
programs using the important virtual instruments (VIs) have been
written. They can be called by the menu item ,File - Open®.

Programming
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5

5.1

5.2

Function Reference

Overview

The 32 bit driver for the ME-6000/6100 was developed for the
Windows driver architecture called ,Windows Driver Model®
(WDM). To support Windows NT4.0 additionally a conventional
kernel driver is available. A VxD driver as still used under
Windows 95 is not planned. The system driver consists of the fol-
lowing components:

= WDM driver (ME6000. SYS) for Windows 98/Me/2000/XP.
= Kernel driver (ME6000. SYS) for Windows NT 4.0.

= API-DLL (ME6000. DLL) with the driver functions for the
ME-6000/6100.

After the driver is successfully loaded, the API functions allow
convenient access to the hardware. Every function that accesses
a ME-6000/6100 board requires an integer value for identification
of the board. In the following description of the functions this pa-
rameter is referred to as <i Boar dNunber >.

Naming Conventions

These functions were written specifically for the ME-6000/6100
board and they will as a rule begin with the prefix "me6x00...".
The function names were selected to be as descriptive as possi-
ble. Every function name incorporates several components repre-
senting the different function groups (e. g. "AQO" for "Analog
Output").
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For the description of the functions, the following standards will

be used:
function name
<par anet er s>
<variables>
[square brackets]
FI LE NAMES

nme6x00..() ;

will be italic in body text e. g.
me6x00GetBoardVersion

will be in brackets as shown and in font
Couri er

will indicate a predefined constant and will
be written in italic text and in brackets as
shown

will indicate optional variables

or PATHS will be capitalized in font

Couri er

parts of programs will be in Couri er type

To identify data types, the following letters will be used:

32 bit integer value

16 bit short value

8 bit character value

pointer of data type (i, s, | or ¢)

Function Reference
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5.3 Description of the APl Functions

The functions will be described by functional groups as listed be-
low. Within each functional group, the individual functions will
be described in alphabetical order:

»D.3.1 General Functions” on page 30
»0.3.2 Analog Output” on page 34
»0.3.3 Error Handling“ on page 49

Function Short description Page

General Functions

me6x00FrequencyToTimer Converts frequency for passing to 30
me6x00AOSetTimer
me6x00GetBoardVersion Determine board version 31
me6x00GetDLLVersion Determine DLL version number 32
me6x00GetDriverVersion Determine driver version 32

Analog Output

me6x00A0Continuous/Ex Start continuous output 34
me6x00AOReset Reset channel to 0 V 37
me6x00AOResetAll Total reset of the board 38
me6x00A0SetTimer Configure D/A timer 39
me6x00A0SetTrigger Configure trigger modi 40
me6x00A0Single Output a single value (transparent) 41
me6x00AOStart Start continuous or wraparound mode | 42
me6x00A0Stop/Ex Stop continuous or wraparound 43
mode
me6x00A0OWaveGen Simple ,function generator” 46
me6x00A0OWraparound Prepare periodic output 48
Error Handling
me6x00GetDrvErrMess Error string corresponding to error 49
code

Table 3: Overview of library functions

Meilhaus Electronic Seite 29 Function Reference



Rev. 1.11E Manual ME-6000/6100

53.1 General Functions

me6x00FrequencyToTimer

[J Description

Model: ME-6000 ME-6100
available: - Channel 0...3

Converts the sample rate (max. 500 kHz) to the number of ,ticks“ for
passing to the function me6x00A0SetTimer. A minimum of 66 ticks
correspond with 500 kHz; max. (232-1) ticks correspond with a peri-
od of approx. 130s. (see also me6x00AOSetTimer).

Note: The sample rate is not the frequency of a signal to be output
periodically.

e Definitions

C: int me6x00FrequencyToTimer(double dFreq);

Delphi:  Function me6x00FrequencyToTimer(dFreq: double):
integer;

Basic: Declare Function me6x00FrequencyToTimer Lib

,Me6x00* Alias " VBmMe6x00FrequencyToTimer@8"
(ByVal dFreq As Double) As Long

[ Parameters

<Freqg> Conversion rate in [Hz];
value range: 0,008...500000

[1 Return value

Returns the calculated ,ticks" (optimum approximation) as an integer
value.
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me6x00GetBoardVersion
[0 Description
Model: ME-6000 ME-6100
available: []

Determines the version number of an installed board of the board
family ME-6000/6100.

e Definitions

C: int me6x00GetBoardVersion (int iBoardNumber, int
*piVersion)
Delphi:  Function me6x00GetBoardVersion (iBoardNumber:

integer; Var iVersion: integer): integer;

Basic:

Declare Function me6x00GetBoardVersion Lib "me6x00"

Alias "_VBme6x00GetBoardVersion@8" (ByVal
iBoardNumber As Long, iVersion As Long) As Long

[J] Parameters

<Boar dNunber >Number of the board to be accessed of type
ME-6000/6100 (0...31)

Pointer to an integer value where the device ID is
returned. Possible values:

<Ver si on>

6004Hex: ME-6000/4 Standard
6008Hex: ME-6000/8 Standard
600FHex: ME-6000/16 Standard
6014Hex: ME-6000/4 Opto
6018Hex: ME-6000/8 Opto
601FHex: ME-6000/16 Opto
6034Hex: ME-6000/4 Island
6038Hex: ME-6000/8 Island
603FHex: ME-6000/16 Island
6104Hex:; ME-6100/4 Standard
6108Hex: ME-6100/8 Standard
610FHex: ME-6100/16 Standard
6114Hex: ME-6100/4 Opto
6118Hex: ME-6100/8 Opto
611FHex:; ME-6100/16 Opto
6134Hex: ME-6100/4 Island
6138Hex:; ME-6100/8 Island
613FHex: ME-6100/16 Island
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[JReturn value

If the function is successfully executed, a '1' is returned. If an error
occurs, a '0'" is returned. The cause of the error can be determined
with the function me6x00GetDrvErrMess.

me6x00GetDLLVersion

[0 Description

Model: ME-6000 ME-6100
available: (] U]

Determines the version number of the driver DLL.

e Definitions

C: int me6x00GetDLLVersion();
Delphi:  Function me6x00GetDLLVersion: integer;
Basic: Declare Function me6x00GetDLLVersion Lib
"me6x00_32" Alias "_VBmMe6x00GetDLLVersion@0" () As
Long
[1 Parameters none

[1 Return value

The version number is returned as a 32 bit value. The upper 16 bits
contain the main version number and the lower 16 bits contain the
sub version number. E. g.: 00010003Hex indicates the version num-
ber 1.03

me6x00GetDriverVersion

[0 Description

Model: ME-6000 ME-6100
available: O U

Determines the driver version of the ME-6000/6100.
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e Definitions

C: int me6x00GetDriverVersion(int *piBuffer);

Delphi:  Function me6x00GetDriverVersion (Var iBuffer: integer):
integer;

Basic: Declare Function me6x00GetDriverVersion Lib ,me6x00“

Alias "_VBme6x00GetDriverVersion@4" (ByVal pBuffer
As Long) As Long

[1 Parameters

<Buf f er > Pointer to an integer value where the driver
version is returned.

[0 Return value

If the function is successfully executed, a '1' is returned. If an error
occurs, a '0' is returned. The cause of the error can be determined
with the function me6x00GetDrvErrMess.
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5.3.2 Analog Output

me6x00A0Continuous

[J Description

Model: ME-6000 ME-6100
available: - Channel 0...3

This function is for preparing the operation mode ,Continuous”. Use
it for independent output of arbitrary, continuously changing signal
curves to the channels 0...3. As a rule they are not periodically (in
opposite to the operation mode ,WrapAround®). The D/A-FIFOs of
the single channels have to be reloaded continuously. Generate a
buffer of defined size (max. 64k values) for every channel with the
values to be output. The output operation will be controlled by
timer. This requires a proper configuration of the timer forcing the
conversion of the single values into a fixed time grid (sample rate);
see me6x00AOSetTimer.

Calling the function me6x00AOContinuous for the first time ends
any operation possibly active on the appropriate channel. The chan-
nel will be set to 0V, the D/A-FIFO will be cleared and loaded for
the first time afterwards. The operation will be started calling the
function me6x00AQStart or by an external trigger edge (see
me6x00AO0SetTrigger). By the functions me6x00AOStop and
me6X00A0Reset the output will be stopped immediately and
completely.

See also chapter “Operation Modes* on page 17 and the pro-
gramming examples included with the ME-Software-Developer-Kit.

[] Note!

Note, after calling the function me6x00AOContinuous the output
operation must be really started before you can stop the operation
again. Else a malfunction can occur!

e Definitions

C: int me6x00AOContinuous (int iBoardNumber, int
iChannel, int iSize, short *psBuffer);

Delphi:  Function me6x00AOContinuous (iBoardNumber,
iChannel, iSize: integer; psBuffer: tmeAOBuffer): integer;
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Basic: Declare Function me6x00AOContinuous Lib ,,me6x00“
Alias " VBme6x00AOContinuous@12" (ByVal
IBoardNumber As Long, ByVal IChannel As Long, ByVal
ISize As Long, ByVal piBuffer As Integer) As Long

I Parameters

<Boar dNumber > Number of the board to be accessed of type
ME-6000/6100 (0...31)

<Channel > Channel number; possible values:
<Channel> Description

AO_CHO00...AO_CHO03 Channel 0...3
(OOHex...03Hex)

<Si ze> Size of the output buffer (max. 64k values)
<Buf f er > Pointer to the output buffer with the values to be
output

[1 Return value

If the function is successfully executed, a ,,1“ is returned. If an error
occurs a ,,0“ is returned. The exact cause of the error can be deter--
mined by the function me6x00GetDrvErrMess.

mMe6Xx00A0ContinuousEx

[0 Description

Model: ME-6000 ME-6100
available: - Channel 0...3

Version of me6x00AOContinuous (see above) for background
operation. This function enables you to process further tasks running
parallel (depends on the performance of your system). In that case
reloading the FIFOs has to be done by a user defined callback
function (see example included with the ME-SDK).

The operation will be started calling the function me6x00AOStart or
by an external trigger edge (see me6x00AOSetTrigger). Stop the out-
put by the function me6x00AO0StopEX, if <Loops> is passed with the
constant AO6000_INFINITE.

See also chapter “Operation Modes* on page 17 and the pro-
gramming examples included with the ME-Software-Developer-Kit.
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Note!

Note, after calling the function me6x00AOContinuousEx the output
operation must be really started before you can stop the operation
again (in dependency of parameter <Loops>). If you use
AO6000_INFINITE stop the output by the function
me6x00AO0StopEX. Else a malfunction can occur!

Definitions

C: int me6x00AOContinuousEx (int iBoardNumber, int
iChannel, int iSize, short *psBuffer, int iLoops,
PVOID_PROC pCallback, PVOID_PROC pArgs);

Delphi:  Function me6x00AOContinuousEx (iBoardNumber,
iChannel, iSize: integer; psBuffer: tmeAOBuffer; iLoops:
integer; pCallback, pArgs: PVOID_PROC): integer;

Basic: Declare Function me6x00AOContinuousEx Lib ,,me6x00*
Alias " VBme6x00AOContinuousEx@24" (ByVal
IBoardNumber As Long, ByVal IChannel As Long, ByVal
ISize As Long, ByVal piBuffer As Integer, ByVal ILoops As
Long, ByVal pCallback As Long, ByVal pArgs As Long) As
Long

Parameters

<Boar dNunber >Number of the board to be accessed of type
ME-6000/6100 (0...31)

<Channel > Channel number; possible values:
<Channel> Description

AO_CHO00...AO_CHO03  Channel number
(OOHex...03Hex)

<Si ze> Size of the output buffer (max. 64k values)

<Buf f er > Pointer to the output buffer with the values to be
output

<Loops> Number of repeats. For an infinite loop use the

constant AO6000_INFINITE
<Cal | back> Pointer to user defined callback function

<Ar gs> Optional a parameter can be passed to the call-
back function (else pass NULL pointer)

Return value

If the function is successfully executed, a ,1* is returned. If an error
occurs a ,,0“ is returned. The exact cause of the error can be deter--
mined by the function me6x00GetDrvErrMess.
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Me6XxX00A0OReset

[1 Description

Model: ME-6000 ME-6100
available: ] 0

This function stops an operation in process of the appropriate chan-
nel in the operation modes ,,Continuous® or ,WrapAround®. In ,Con-
tinuous” mode the output will be stopped immediately and
completely. In opposite to the ,WrapAround“ mode the operation
will be stopped at the last value of the FIFO. Then the corresponding
FIFO will be cleared and the channel will be set to OV.

0 Note!

Before running this function, you have to guarantee, that the output
has been really started by me6x00AOStart or by an external trigger
signal after calling the function me6x00AOContinuous resp.
me6xX00AOWraparound. Else a malfunction can occur!

e Definitions

C: int me6x00AOReset (int iBoardNumber, int iChannel);

Delphi:  Function me6x00AOReset (iBoardNumber, iChannel:
integer): integer;

Basic: Declare Function me6000AOReset Lib "me6x00" Alias

" VBme6x00AOReset@8" (ByVal iBoardNumber As Long,
ByVal IChannel As Long) As Long

1 Parameters

<Boar dNumnber >Number of the board to be accessed of type
ME-6000/6100 (0...31)

<Channel > Channel number; possible values:
<Channel> Description

AO _CHO00...AO _CH15 Channel number
(OOHex...15Hex)

[1 Return value

If the function is successfully executed, a '1' is returned. If an error
occurs, a '0'" is returned. The cause of the error can be determined
with the function me6x00GetDrvErrMess.
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Me6xX00A0OResetAll

[ Description

Model: ME-6000 ME-6100
available: (] U]

This function stops any operation of the appropriate board. A
general reset will be done. All channels are set to 0V.

e Definitions

C: int me6x00AOResetAll (int iBoardNumber);
Delphi:  Function me6x00AOResetAll (iBoardNumber: integer):
integer;

Basic: Declare Function me6000AOResetAll Lib "me6x00" Alias
" VBme6x00AOResetAll@4" (ByVal iBoardNumber As
Long) As Long

[ Parameters

<Boar dNurber >Number of the board to be accessed of type
ME-6000/6100 (0...31)

[1 Return value

If the function is successfully executed, a '1' is returned. If an error
occurs, a '0'" is returned. The cause of the error can be determined
with the function me6x00GetDrvErrMess.
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me6x00A0SetTimer

[0 Description

Model: ME-6000 ME-6100
available: - Channel 0...3

Configures the 32 bit counter used as a timer for the operation mo-
des ,,Continuous” and ,WrapAround®. As time base a 33MHz clock is
used. From that results a period of 30,30ns, which will be defined as
the minimum time unit and is named ,,1 tick” in the following. The
sample rate has to be passed as a multiple of one tick to the para-
meter <Ti cks>. With a given sample rate fsympje the number of
ticks will be calculated as follows:

General: L —— = Ticks
fsample * 30, 30ns
Number of ticks for the max. sample rate:
1

= 66Ticks (42Hex)

500kHz « 30, 30ns

Min. sample rate (i. e. max. number of ticks = (232-1)):
1
32 . —
(277 =1)Tickse 30, 30ns
. e. the sample rate can be set in steps of 30,30ns between the mi-
nimum and maximum sample rate. For passing the sample rate to the

function me6x00AO0SetTimer the function
me6Xx00FrequencyToTimer offers a simple possibility of conversion.

See chapter ,Programming® on pagel7 and the programming ex-
amples included with the ME Software Developer Kit.

fsample = = 0.00768Hz O Tgample = 1305

e Definitions

C: int me6x00AO0SetTimer (int iBoardNumber, intiChannel,
int iTicks);

Delphi: Function me6x00A0OSetTimer (iBoardNumber, iChannel,
iTicks: integer): integer;

Basic: Declare Function me6x00AOSetTimer Lib ,,me6x00“ Alias
" VBme6x00AOSetTimer@8" (ByVal IBoardNumber As

Long, ByVal IChannel As Long, ByVal ITicks As Long) As
Long
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[ Parameters

<Boar dNumber >Number of the board to be accessed of type

<Channel >

<Ti cks>

[1 Return value

ME-6000/6100 (0...31)
Channel number; possible values:
<Channel> Description

AO_CHO00...AO_CHO03  Channel number
(OOHex...03Hex)

Number of ticks for the 32 bit timer, which deter-
mines the sample rate for the operation modes
~continuous” and ,WrapAround®. The value range
is between 66 and (232-1) ticks
(00000042...FFFFFFFFHex) (see above).

If the function is successfully executed, a ,1* is returned. If an error
occurs a ,,0“ is returned. The exact cause of the error can be deter--
mined by the function me6x00GetDrvErrMess.

me6x00A0SetTrigger

[1 Description

Model:

ME-6000 ME-6100

available:

- Channel 0...3

Determines the type of conversion start for the operation modes
~continuous” and ,WrapAround®. You can choose between software
start (see me6x00AQOStart) and external trigger (positive/negative

edge).

e Definitions

C: int me6x00A0SetTrigger (int iBoardNumber, int
iChannel, int iModePolarity);

Delphi:  Function me6x00A0SetTrigger (iBoardNumber, iChannel,
iIModePolarity: integer): integer;

Basic: Declare Function me6x00AOSetTrigger Lib ,me6x00“
Alias " VBme6x00AOSetTrigger@8" (ByVal
IBoardNumber As Long, ByVal IChannel As Long, ByVal
IModePolarity As Long) As Long

Function Reference
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I Parameters

<Boar dNumnber >Number of the board to be accessed of type
ME-6000/6100 (0...31)

<Channel > Channel number; possible values:
<Channel> Description

AO_CHO00...AO_CHO03 Channel number
(OOHex...03Hex)

<MbdePol ar i t y>Condition for conversion start by setting trigger

source and trigger edge
<ModePolarity> Description
AO6X00_TRIGGER_TIMER (00Hex)

by software (me6x00AOStart)
AO6X00_TRIGGER_EXT_HIGH (10Hex)

Ext. trigger, rising edge
AO6X00_TRIGGER_EXT_LOW (30Hex)

Ext. trigger, falling edge

[0 Return value

If the function is successfully executed, a ,1* is returned. If an error
occurs a ,,0“ is returned. The exact cause of the error can be deter--
mined by the function me6x00GetDrvErrMess.

mMe6x00A0Single

[0 Description

Model: ME-6000 ME-6100
available: O []

Function is used for ,transparent” output of a voltage value to a cer-
tain channel. Each output running (Single, Continuous or Wrap-
Around) will be stopped. The corresponding FIFO will be cleared
and the value is output directly. No preparation by other functions is
necessary.

e Definitions

C: int me6x00AOSingle (int iBoardNumber, int iChannel, int
iValue);

Delphi:  Function me6x00A0Single (iBoardNumber, iChannel,
iValue: integer): integer;
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Basic: Declare Function me6x00AO0Single Lib ,,me6x00“ Alias
" VBme6x00AOSingle@12" (ByVal IBoardNumber As
Long, ByVal IChannel As Long, ByVal IValue As Long) As
Long

[ Parameters

<Boar dNumber >Number of the board to be accessed of type
ME-6000/6100 (0...31)

<Channel > Channel number; possible values:
<Channel> Description

AO_CHO00...AO_CH15  Channel number
(OOHex...15Hex)

<Value> 16 bit output value. The value range is between:
0000Hex (-10 V) ... FFFFHex (+10 V)

[1 Return value

If the function is successfully executed, a ,1* is returned. If an error
occurs a ,,0“ is returned. The exact cause of the error can be deter--
mined by the function me6x00GetDrvErrMess.

me6x00A0Start

[ Description

Model: ME-6000 ME-6100
available: - Channel 0...3

The function starts the analog output of a certain channel with the
operation modes ,Continuous” or ,WrapAround®. If you have choo-
sen the option ,external trigger” in the function
me6x00A0SetTrigger, the output operation will be started by a cer-
tain edge at the external trigger input. In that case me6x00AOStart
must not be called.

See chapter ,Programming”“ on pagel?7 and the programming ex-
amples included with the ME Software Developer Kit.

e Definitions

C: int me6x00AOStart (int iBoardNumber, int iChannel);

Delphi:  Function me6x00AOStart (iBoardNumber, iChannel:
integer): integer;
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Basic: Declare Function me6x00AOStart Lib ,me6x00* Alias
" VBme6x00AOStart@8" (ByVal IBoardNumber As Long,
ByVal IChannel As Long) As Long

1 Parameters

<Boar dNunber >Number of the board to be accessed of type
ME-6000/6100 (0...31)

<Channel > Channel number; possible values:
<Channel> Description

AO _CHO00...AO_CHO03 Channel number
(OOHex...03Hex)

[1 Return value

If the function is successfully executed, a ,1“ is returned. If an error
occurs a ,,0“ is returned. The exact cause of the error can be deter--
mined by the function me6x00GetDrvErrMess.

me6x00A0Stop

[1 Description

Model: ME-6000 ME-6100
available: - Channel 0...3

The function stops the analog output of a certain channel started
with the operation modes ,,Continuous* or ,WrapAround®. If running
the operation mode ,,Continuous*” the operation is stopped immedia-
tely and completely. l.e. any voltage value is assigned to the appro-
priate channel after ending the output and the FIFO will be cleared.
Using the operation mode ,WrapAround® the output will be stopped
with the last value in the FIFO, i.e. a known voltage value is assigned
to the appropriate D/A-channel after ending the output. If there was
no change of the operation mode of this channel the output can be
restarted by the function me6x00AQOStart.

See chapter ,Programming” on pagel7 and the programming ex-
amples included with the ME Software Developer Kit.

0 Note!

Before running this function, you have to guarantee, that the output
has been really started by me6x00AOStart or by an external trigger
signal after calling the function me6x00AOContinuous resp.
me6xX00A0OWraparound. Else a malfunction can occur!
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e Definitions

C: int me6x00A0Stop (int iBoardNumber, int iChannel);

Delphi:  Function me6x00AOStop (iBoardNumber, iChannel:
integer): integer;

Basic: Declare Function me6x00AOStop Lib ,me6x00“ Alias

" VBme6x00AOStop@4" (ByVal IBoardNumber As Long,
ByVal IChannel As Long) As Long

Parameters

<Boar dNumber >Number of the board to be accessed of type
ME-6000/6100 (0...31)

<Channel > Channel number; possible values:
<Channel> Description

AO_CHO00...AO_CHO03  Channel number
(OOHex...03Hex)

Return value

If the function is successfully executed, a ,1* is returned. If an error
occurs a ,,0“ is returned. The exact cause of the error can be deter--
mined by the function me6x00GetDrvErrMess.

mMe6xX00A0OStopEX

[J Description

Model: ME-6000 ME-6100

available: - Channel 0...3

The function ends a background process, if the ,,Continuous* mode
has been started by the function me6x00A0OContinuousEx and the
constant AO6000_INFINITE was passed in parameter <Loops>. The
operation is stopped immediately, i.e. any voltage value is assigned
to the appropriate channel after ending the output.

Note!

Before running this function, you have to guarantee, that the output
has been really started by me6x00AOStart or by an external trigger
signal after calling the function me6x00AOContinuousEx. Else a mal-
function can occur!

Function Reference Seite 44 Meilhaus Electronic




Manual ME-6000/6100 Rev. 1.11E

e Definitions

C: int me6x00AOStopEXx (int iBoardNumber, int iChannel);

Delphi:  Function me6x00AOStopEx (iBoardNumber, iChannel:
integer): integer;

Basic: Declare Function me6x00AOStopEx Lib ,,me6x00“ Alias

" VBme6x00AOStopEx@4" (ByVal IBoardNumber As
Long, ByVal IChannel As Long) As Long

[1 Parameters

<Boar dNunber >Number of the board to be accessed of type
ME-6000/6100 (0...31)

<Channel > Channel number; possible values:
<Channel> Description

AO_CHO00...AO_CHO03 Channel number
(OOHex...03Hex)

[0 Return value

If the function is successfully executed, a ,1* is returned. If an error
occurs a ,,0“ is returned. The exact cause of the error can be deter--
mined by the function me6x00GetDrvErrMess.
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me6xX00A0OWaveGen

[ Description

Model: ME-6000 ME-6100

available: - Channel 0...3

UV

Function serves you a virtual function generator (rectangle, sine, tri-
angle,...) which can be easily programmed. The complete configu-
ration of the certain channel is done by that function.

The output will be started automatically on calling this function and
will be stopped by the function me6x00A0Stop. The signal is always
output with the max. number of ,steps” (minimum 5) in dependency
of the selected frequency and shape (rectangle max. 250kHz, others
max. 100kHz). Exception: A rectangle signal is always output with 2
steps per period. See also chapter “WrapAround Mode* on page 21.

See programming examples included with the ME-SDK.

“w H— - —- —- — — 4 — — — — — 4= — — — — —

0 \/ \/ ‘ t

0o - -

Sine (max. 100kHz) Cosine (max. 100kHz) Rectangle (max. 250kHz)
A A A
00— - — — — —0 — — — — — 0 — —— — —
° v / ‘ t )
0o ——— 0t _— - - - 3 —
Triangle (max. 100kHz) Pos. ramp (max. 100kHz) Neg. ramp (max. 100kHz)

Abb. 10: Offset, amplitude, shapes

Note!

If all parameters together exceed the limits given by the hardware
the driver displays an error message.
Using the external trigger can not be combined with that function.

Please use the functions me6x00A0OContinuous and
me6x00A0OWrapAround.
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e Definitions

C:

Delphi:

Basic:

int me6x00AOWaveGen (int iBoardNumber, int iChannel,
int iIShape, double dAmplitude, double dOffset, double
dFreq);

Function me6x00AOWaveGen (iBoardNumber, iChannel,
iShape: integer; dAmplitude, dOffset, dFreq: double):
integer;

Declare Function me6x00AOWaveGen Lib ,,me6x00“
Alias "_VBme6x00AOWaveGen@24" (ByVal
IBoardNumber As Long, ByVal IChannel As Long, ByVal
IShape As Long, ByVal dAmplitude As Double, ByVal
dOffset As Double, ByVal dFreq As Double) As Long

[ Parameters

<Boar dNu

<Channel

<Shape>

<Anplitu

<f f set>

<Freqg>

nber >Number of the board to be accessed of type
ME-6000/6100 (0...31)

> Channel number; possible values:
<Channel> Description
AO _CHO00...AO_CHO03 Channel number
(OOHex...03Hex)
signal curve; possible values:
<Shape> Description
AO_RECTANGLE (00Hex) Rectangle signal
AO_TRIANGLE (01Hex) Triangle signal
AO_SINUS (02Hex) Sine signal
AO_COSINUS (03Hex)  Cosine signal
AO_POS RAMP (04Hex) Positive ramp
AO_NEG_RAMP (05Hex) Negative ramp

de> Signal amplitude as a 16 bit value; the value range

Is between: 0000Hex (-10 V) ... FFFFHex (+10 V)

Offset voltage Uqg [V] for moving the signal in po-
sitive or negative direction; value range:
-10,00...+10,00

Frequency in [Hz] of the signal to be output peri-

odically; value range: 0...100000 (rectangle up to
250000)

[l Return value

If the function is successfully executed, a ,,1“ is returned. If an error
occurs a ,,0“ is returned. The exact cause of the error can be deter--

mined by t

he function me6x00GetDrvErrMess.
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me6x00A0OWrapAround

[ Description

Model: ME-6000 ME-6100
available: - Channel 0...3

This function is for preparing the operation mode ,WrapAround®.
Use it for independent output of periodic signals to the channels
0...3. Before starting the operation the single channel’s FIFOs have
to be loaded once. Generate a buffer of defined size (max. 64k va-
lues) for every channel with the values to be output. The output ope-
ration is controlled by timer on firmware level. This affords a proper
configuration of the timer forcing the conversion of the single values
into a fixed time grid (me6x00AO0SetTimer).

Calling the function me6x00AOWrapAround ends any operation
possibly active on the appropriate channel. The channel will be set
to 0V, the D/A-FIFO will be cleared and reloaded afterwards. The
operation will be started by the function me6x00AQOStart or by an
external trigger edge (see me6x00AOSetTrigger). By the function
me6x00A0Stop the output can be stopped for a while at the last va-
lue of the FIFO. l.e. a defined voltage value is assigned. If there was
no change of the operation mode of this channel meanwhile, the
output operation can be restarted by the function me6x00AOStart.
In comparison to me6x00AOStop the function me6x00AOReset also
clears the FIFO and ends the operation completely.

See also chapter “Programming”“ on page 17 and the programming
examples included with the ME-Software-Developer-Kit.

[1 Note!

Note, after calling the function me6x00AOWraparound the output
operation must be started at least once before you can stop the ope-
ration by the functions me6x00AOStop or me6x00AOReset. Else a
malfunction can occur!

e Definitions

C: int me6x00AOWrapAround (int iBoardNumber, int
iChannel, int iSize, short *psBuffer);

Delphi:  Function me6x00AOWrapAround (iBoardNumber,
iChannel, iSize: integer; psBuffer: tmeAOBuffer): integer;

Basic: Declare Function me6x00AOWrapAround Lib ,,me6x00“
Alias "_VBme6x00AOWrapAround@12" (ByVal
IBoardNumber As Long, ByVal IChannel As Long, ByVal
ISize As Long, ByVal piBuffer As Integer) As Long
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5.3.3

Parameters

<Boar dNumnber >Number of the board to be accessed of type
ME-6000/6100 (0...31)

<Channel > Channel number; possible values:
<Channel> Description

AO_CHO00...AO_CHO03 Channel 0...3
(OOHex...03Hex)

<Si ze> Size of the output buffer (max. 64k values)
<Buf f er > Pointer to the output buffer with the values to be
output

Return value

If the function is successfully executed, a ,,1“ is returned. If an error
occurs a ,,0“ is returned. The exact cause of the error can be deter--
mined by the function me6x00GetDrvErrMess.

Error Handling

me6x00GetDrvErrMess

[J Description

Model: ME-6000 ME-6100

available: (] 0

If an error occurs during the processing of the previously called API
function of the driver, this routine returns the matching error code
and text.

Important Note!

This function can only be called if the previously called API function
of ME600O. DLL returned an error (error code ,,0%)!

Definitions

C: int me6x00GetDrvErrMess (char *pcErrortext, int
iBufferSize);

Delphi:  Function me6x00GetDrvErrMess (Var errortext:
errorstring; iBufferSize: integer): integer;

Basic: Declare Function me6x00GetDrvErrMess Lib "me6x00"
Alias " _VBmMe6x00GetDrvErrMess@4" (ByVal errortext As
String, ByVal iBufferSize As Long) As Long
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[ Parameters

<Errortext> Pointer to a string; returns the error code.

<Buf f er Si ze> Buffer size in number of characters for
<Er r or t ext > will be allocated (recommended:
max. 128 characters).

[1 Return value

The function returns the DLL global variable <DLLEr r or Code>
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Appendix

A

Specifications

(Ambient temperature 25°C)

PC Interface
Bus system
Plug&Play function

Voltage Outputs
Number of channels
D/A converter
Resolution

Output range
Output current

Ext. power supply

Operation modes

Total accuracy:

»With electrical isolation*
LWith island channels”
Settling time (DAC)

Standard PCI (32 Bit, 33 MHz);
resources assigned automatically

4, 8 or 16 (depends on model)

1 serial converter (500 kHz) per channel
16 bit

10V

Without external power supply: depends
on the number of assembled resp. used

channels:

Channels Imax Per channel
4 15mA
8 15mA
12 10mA
16 3mA

With external power supply (x15V) only in
connection with the options ,lIsland chan-
nels* and ,,High Current”: max. £15mA per
channel

+15 V (optional); current per channel:
7mA + load (max. £15mA)

Single value output (transparent)
Optional:

Continuous-Mode (output continuously)
WrapAround-Mode (output periodically)

max. £20mV
max. £10mV
max.2us at full scale (-10V — +10V)
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External Trigger (only ME-6100)

Input current Ig 7,5mA < Ig < 10mA (against GND)
Voltage level typ. 5V

Delay time max. 80ns

Time uncertainty

on synchronous start max. 15ns

Timer controlled output (only ME-6100)

Channels 0...3 (independent from each another)
D/A-FIFOs 8k values per channel .
Time range from 2ps up to 130s in steps of 30,30ns

Electrical Isolation, Island Channels (optional)
Overvoltage protection max. 500V

General Information
Power consumption at +5V (with 16 channels; without ext. load):

,With electrical isolation*” max. 3,6A
»With island channels* max. 1,2A
Physical size PCI: 174 mm X 99 mm
(without mounting bracket and connector)
Connectors 78pin D-Sub female connector
Operating temperature 0...70°C
Storage temperature 0...50 °C
Relative humidity 20...55% (non condensing)

CE Certification

EMC Directive 89/336/EMC
Emission EN 55022
Noise immunity EN 50082-2
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B Pinout
Bl Pinout D-Sub Connector
n.c. /ﬁ? n.c.
n.c. 078 390 n.c.
— n.c. O 58 190 n.c.

Uout_15 < 077 380 < (+U_15)*
I eE— (-U_15)* > 057 180 GND_15 [E—
Uout 14 < 076 370 < (+U_14)*

1 (-U_14)* » 056 170 GND_14
Uout_13 < 075 360 < (+U_13)*
— (-U_13)* » 0 55 160 GND_13 ]
Uout_12 = 074 350 < (+U_12)*
e (-U_12)* » 054 150 GND_12
Uout_11 < 073 340 < (+U_11)*
- (-U_11)* » 053 140 GND_11 —
Uout_10 < 072 330 < (+U_10)*
(-U_10)* > 052 130 GND_10
Uout 9 < 071 320 < (+U_9)
(-U_9)* > 0 51 120 GND_9
Uout 8 < 070 310 < (+U_8)*
(-U_8)* > 0 50 110 GND_8
Uout 7 = 069 300 < (+U_7)*
— U_7)* > 0 49 100 GND_7
Uout 6 = 068 290 < (+U_6)*
(-U_6)* » 048 90 GND_6
Uout 5 < 067 280 < (tU_5)*
(-U_5)* > 047 8 O GND_5
Uout 4 < 066 270 < (+U_4)*
(-U_4)* > 0 46 70 GND_4
Uout 3 < 065 260 < (+U_3)*
R (-U_3)* > 045 6 O GND_3
n.c. O64 250 n.c.
Ext. Trigger DA_2 > 0 44 5 < Ext. Trigger DA_3
Uout 2 < 063 240 < (+U_2)*
(-U_2)*>» 043 40 GND_2
Uout 1 < 062 230 < (+U_1)*
(-U_1)*>» 0 42 30 GND_1
n.c. 061 220 n.c.
Ext. Trigger DA_0 0 41 20 <Ext.TriggerDA 1|
Uout 0 < 060 210 < (+U_0)*
(-U_0y* > 0 40 10 GND_O

Diagram 11: Pinout of the 78pin D-Sub female connector

* Attention: With the options ,,High Current* and ,lIsland Chan-
nels“ the pins -U_x and +U_x are inputs for the external £15V po-
wer supply. In all other cases these pins output +15V and it is not
permitted to connect them. The hardware will be irreversible

damaged!
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C

Accessories

We recommend to use a high quality connector cable with single
shielded lines per channel. There is the special connector cable
ME-AK-D78/6000 (length: 1m) included with the package. It is al-
so available as an accessories article.

ME-AK-D78/6000

Special connector cable from 78pin D-Sub male connector to 16
single shielded lines with open end. Note the warning on p. 53!

Uout_x (brown)

+U_x (red)

GND_x (orange) L. —
e Channel_0 —

-U_x (black)

ext. Trigger_x (yellow)

(only channel 0...3)

|
% Channel_4 %

|
|

open end
78pin D-sub male connector

= Channel_15 ;
-

The single shields are connected with the k}
PC chassis by the connector housing.

— PE

Diagram 12: Special cable ME-6000 (ME-AK-D78/6000)
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D Technical Questions

D1 Hotline

If you should have any technical questions or problems with the
board hardware or the driver software, please send a fax to our

hotline:
Fax hotline: ++ 49 (0) 89/89 01 66 28
eMail: support@meilhaus.de

Please give a full description of the problems and as much infor-
mation as possible, including operating system information.

D2 Service address

We hope that your board will never need to be repaired. If this
should become necessary please contact us at the following
address:

Meilhaus Electronic GmbH

Service Department
FischerstralRe 2
D-82178 Puchheim/Germany

If you would like to send a board to Meilhaus Electronic for re-
pair, please do not forget to add a full description of the pro-
blems and as much information as possible, including operating
system information.

D3 Driver Update

The current driver versions for Meilhaus boards and our manuals
in PDF format are available under www.meilhaus.com.
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