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If you believe your job is to
make new discoveries...

Electrophysiology

LIH_XOP

Electrochemistry

IGOR Pro XOP'’s for controlling

InstruTECH data acquisition

interfaces

out_channels =2
DACs channels[0]=0
DACs channels[1]=3

in_channels =3

ADCs channels[0]=6
ADCs channels[1]=5
ADCs channels[2]=0

ADSamplesPerChannel = 30000
Da&ASamplesPerChannel = 30000

H DAD and DA 3 are used for stimulation

/f data is acquired from AD B, 5, and O

/# the number of data points you want to acguire
A the number of stimulation data points, this number can be lower than
H# ADSamplesPerChannel, but should never be higher

L A Create the stimulus wave
' Iake /OM=(DASamplesPerChannel out_channels)/O stirmout
SetScale/P x 0, Samplelnt,"s", stimout
stimout [] [0]= 5%sin(2*FI™)
stimaut [] [1]= -3*sin(1*FI™)

# Create the input wave
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acquisition interface LIH 88

hdake /OM=(ADSamplesPerChannel in_channels) /O readin
SetScale/P x 0, Samplelnt,"s", readin

...discover EPC DLL:
e Use IGOR Pro for stimulus generation
e Use IGOR Pro for data acquisition

e Acquisition and Analysis in a publication-quality
graphing program
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HEKA provides the finest instruments today

to achieve the needed progress of tomorrow...
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LIH_XOP
IGOR Pro XOP's for controlling InstruTECH data acquisition interfaces

IGOR Pro is an interactive software environment for experimentation with scientific and engineering data
and for the production of publication-quality graphs and page layouts. IGOR has been used by tens of
thousands of technical professionals since it was introduced by WaveMetrics Inc. back in 1989.

IGOR Pro's capabilities can be enhanced with the use of XOP's. “XOP" stands for “external operation.”
Originally XOP’s were intended only to allow adding command-line operations to IGOR.

Now XOP's can add operations, functions, menus, dialogs and windows. XOP's are also sometimes called
"IGOR extensions."”

HEKA provides IGOR XOP’s that add data acquisition capabilities to IGOR Pro. These XOP’s mimic all of
the driver capabilities for the InstruTECH data acquisition interfaces in a comprehensive way that offers
complete programming control via IGOR Pro. The XOP's are supplied with the appropriate drivers, XOP
itself, help files and example IGOR experiments demonstrating how to create stimulation and acquisition
in IGOR Pro.

21Xl 15 yse an XOP in IGOR Pro it is

just a simple matter of copying

¥ Functi Extemal - '
5 the XOP file to the IGOR Pro

[~ Operations  |Extemnal =i '

[ Programming | Al = Copy Template | Extensions folder. When IGOR

pureia 4] Pro starts, the XOP(s) will be

etBl Li -

Gaa:sxzzs';eem“ LIH_StartStimAndSample { stirwave, readwave, DACs, ADCs, DA_Blocksize, AD_Blocksize, loaded aUtomatlca“y into

Gizmolnfo
LIH_Append ToFIFO
LIH_AwailsbleStimAndSan
LIH_GetBoardinfo
LIH_GetDigital
LIH_GetDllYersion
LIH_Hatt
LIH_Initirterface
LIH_hutiStimandSample
LIH_Readdc
LIH_ReadstimAndSample
LIH_SetDac
LIH_SetDigital
SimpleStimAndSamph

ADCs

returns 1 if the stirmulation could be started.

Supplied by the LIH_XOP

Parameters

stimwave  2-dimensional lgorPro wave with samples for stimulation
readwave  2-dimensional IgorPro wave for storing the sampled data

sampleint, flags) memory. A quick look with the
Help Browser will display all of
the necessary commands for
direct access of the InstruTECH
interfaces. Functions starting
with either “LIH_" or “ITC",
depending on which XOP is
loaded, indicates that these

arraywith channel numbers for acquisition (struct ChannelsParam), the channel functions are available.

numbers 010 15 address analog inputs, 16 represents the digital input of the interface.

out_channels =2
DACs. channels[0]=0
DACs. channels[1]=3

in_channels =3
ADCs.channels[0]=6
ADCs.channels[1]=5
ADCs.channels[2]=0
ADSamplesPerChannel = 30000
DASamplesPerChannel = 30000
Samplelnt = gSampleint / 1EG
M Create the stimulus wave
stimout [] [O]= S*=in(2*FMx)
stimout [] [1]= -3%=sin(1*PI™x)

Jf Create the input wave

F DA D and DA 3 are used for stimulation

M data is acquired from AD B, 5, and 0

hlake (DM=({DASamplesPerChannel out_channels)0 stimout
SetScale/P x 0, Samplelnt,"s", stimout

hake (DM=({ADSamplesPerChannel in_channels) /O readin
SetScale/P x 0, Samplent,"s", readin

The LIH_XOP is supplied with a
number of example experiments,
one such example is the
“ContinuousRecording.pxp”.
This example is a good illustra-
tion of the basic usage of the
LIH_XOP commands for perform-
ing a stimulation and data acqui-
sition. It can also serve as a good
starting point for creating your
own custom procedures.

/f the number of data paints you want to acquire
i the number of stimulation data points, this number can be lower than
A ADSamplesPerChannel, but should never be higher

A convert pm to m




T GraphO:readin,readin _:

o= | [T =10l x|  This example also takes advan-

LIH X0OP Demo Panel tage of user interface functions
built into IGOR Pro for creating

S amplelrt [T00 3 115) control buttons and data graphs.

Initialize LIH |

Different versions
of IGOR Pro XOP'’s

IGOR Pro LIH XOP - Supports the InstruTECH ITC-16, ITC-18, ITC-1600, LIH-1600 and LIH 8+8. This
universal XOP requires IGOR Pro version 5.x. and above. The functions provided by this XOP are based on
the HEKA EPCDLL. A help file and demo macros are included.

IGOR Pro 5.x Universal XOP - Supports the InstruTECH ITC-16, ITC-18 and ITC-1600. This XOP requires
IGOR Pro version 5.x. The functions provided by this XOP are based on the ITC universal driver model.
Note that legacy ITC-16 and ITC-18 XOP calls are not supported in this version. A help file and demo mac-
ros are included. The ITC / EPC driver is also required. Please note that for MacOS X, IGOR Pro 5.x does
not support native Intel code therefore this XOP is for PPC based Macintosh computers only!

IGOR Pro 6.x Universal XOP - Supports the InstruTECH ITC-16, ITC-18 and ITC-1600. This XOP requires
IGOR Pro version 6.x. The functions provided by this XOP are based on the ITC universal driver model.
Note that legacy ITC-16 and ITC-18 XOP calls are not supported in this version. A help file and demo
macros are included. The ITC / EPC driver is also required. Please note that IGOR Pro 6.x and this XOP are
required for all Intel based Macintosh computers.

IGOR Pro 5.x InstruTECH ITC-18 - Supports the InstruTECH ITC-18. This XOP requires IGOR Pro version
5.x. The functions provided by this XOP are based on the original ITC-18 legacy driver model plus additional
support for the USB-18 host interface. A help file and demo macros are included. The ITC / EPC driver is
also required. Please note that for MacOS X, IGOR Pro 5.x does not support native Intel code therefore
this XOP is for PPC based Macintosh computers only!

IGOR Pro 6.x InstruTECH ITC-18 - Supports the InstruTECH ITC-18. This XOP requires IGOR Pro version
6.x. The functions provided by this XOP are based on the original ITC-18 legacy driver model plus additional
support for the USB-18 host interface. A help file and demo macros are included. The ITC / EPC driver

is also required. Please note that IGOR Pro 6.x and this XOP are required for all Intel based Macintosh
computers.

IGOR Pro 5.x InstruTECH ITC-16 - Supports the InstruTECH ITC-16. This XOP requires IGOR Pro version
5.x. The functions provided by this XOP are based on the original ITC-16 legacy driver model plus additional
support for the USB-16 host interface. A help file and demo macros are included. The ITC / EPC driver is
also required. Please note that for MacOS X, IGOR Pro 5.x does not support native Intel code therefore
this XOP is for PPC based Macintosh computers only!

IGOR Pro 6.x InstruTECH ITC-16 - Supports the InstruTECH ITC-16. This XOP requires IGOR Pro version
6.x. The functions provided by this XOP are based on the original ITC-16 legacy driver model plus additional
support for the USB-16 host interface. A help file and demo macros are included. The ITC / EPC driver

is also required. Please note that IGOR Pro 6.x and this XOP are required for all Intel based Macintosh
computers.
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HEKA Elektronik

Dr. Schulze GmbH
WiesenstralRe 71
D-67466 Lambrecht/Pfalz
Germany

HEKA Electronics Incorporated
47 Keddy Bridge Road

R.R. #2

Mahone Bay, NS BOJ 2E0
Canada

HEKA Instruments Inc.

2128 Bellmore Avenue
Bellmore, New York 11710-5606
USA

General notice:

Product names used herein
are for identification purposes
only and may be trademarks of
their respective owners. HEKA
disclaims any and all rights in
those marks.

We reserve the right to effect
technical changes as develop-
ment progresses. Special ver-
sions are available on request.
Further technical data are pro-
vided by a detailed description,
which is available on request.

A warranty of one year applies on
all instruments.

Electrochemistry

Phone
Fax

Web Site
Email

Phone
Fax

Web Site
Email

Phone
Fax

Web Site
Email

+49 (0) 63 25/ 95 53-0
+49 (0) 63 25 /95 53-50
http://www.heka.com
sales@heka.com
support@heka.com

+1 902 624 0606

+1 902 624 0310
http://www.heka.com
nasales@heka.com
support@heka.com

+1516 882 1155

+1 516 467 3125
http://www.heka.com
ussales@heka.com
support@heka.com



