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Overview

LabVIEW™ (abbreviation for Laboratory Virtual Instrumentation Engineering Workbench) is
a visual programming language and development environment from National Instruments™.
LabVIEW™ is commonly used for data acquisition, instrument control and industrial and lab
automation on various operating systems including Microsoft Windows, UNIX, Linux, and
Mac OS X.

ClientAPIl is a set of library functions that simplifies microcontroller project development.
ClientAPI runs on a host Windows PC connected to the server portion of the package (
Server51 ) that runs on our micro-controller boards. ClientAPI and Server51 communicate
through RS232 serial connection.

The purpose of this document is to describe how to use LabVIEW™ with BiPOM boards,
including the popular MINI-MAX series using ClientAPI as the interface.

Minimum Requirements

1. A Windows PC that is capable of running LabVIEW ™
2. One available Serial (COM) port ( A USB to COM converter can be used if needed )
3. An 8051 compatible BiPOM board such as MINI-MAX/51-C2, -D, -E, -F
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Architecture

ClientAPI allows third-party applications running on a Windows PC to communicate with,
control and collect data from BiPOM boards in a client-server fashion. The application on the
PC acts as the client and the board acts as a server as shown in Figure 1:

[CIientAF’I Software Architecture Overview]

Client PC

. - . - MATLAB Applications i o
Visual C+= Applications Visual BASIC Applications Other Applications,e.q.
e.g. Client51 for WC== e.g. Client51 for VB LakIBM Applications Databaze, Excel
ClientAPI OCX ClientAPI OCX
¥ l l ¥
ClientAPI DLL

Physical Link, e.g. RS5232, RS485, Ethernet

Server51

Server MINI-MAX/51

Figure 1
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This mechanism allows the Windows PC to access all the resources and peripherals on our
microcontroller boards using popular PC-based languages such as Visual BASIC, Visual
C++, MATLAB™, LabVIEW™, Excel and others for the purpose of easily building your own
data acquisition, instrumentation or control system in a language of your choice.

ClientAPI comes in two flavors:

As an ActiveX Control ( ClientAPl.ocx )
As a Dynamically Linked Library ( DLL: ClientAPL.lib and ClientAPl.dll )

DLL is more suitable for use with Visual C++ applications where as ActiveX Control is the
method of choice for Visual BASIC, LabVIEW™ and MATLAB™ developers.
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Hardware Setup

1. Place the MINI-MAX/51-C2 Microcontroller board on a clean, non-conductive surface.

2. Connect the provided 6VDC power supply plug to the power jack on the MINI-MAX/51-C2.
Do not connect the power supply to the outlet yet.

CAUTION: Do not use a power supply other than one that is supplied or approved by BiPOM
Electronics. Use of another power supply voids the warranty and may permanently DAMAGE
the board or the computer to which the board is connected !!!

4. Connect the MINI-MAX/51-C2 to an available serial port on the PC using the supplied
serial cable as shown below.

5. Connect the 6VDC power supply to a suitable wall outlet.

]
Your PC

&

[+

L=}

[ ] —

RS232 SeralCabk

Comhd port

MINI-M D Z051-C

Pawer Supply
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3. Software Setup

Server ( board ) side Setup

Download and install ClientAPI from BiPOM website:
http://www.bipom.com/products/us/2899953.html

Download and install Micro C 8051 Development System from BiPOM website:
http://www.bipom.com/8051dev_down.php

You can install this package as demo when asked for serial number during installation:

User Information m |

Fleaze enter yaur name, campant hame and zerial number belaw.
'ou may leave the zenal number figld blank to run thiz zaftware in
zize-restncted demao made.

I amne: I,:,guz

Cormpary: Ibipnn-l

Sernial |DEMEI

< Back I et » I Cancel

After the above installations are complete, double click server51.prj file under
C:\bipom\devtools\ClientAPI\Server51 to open the Server51 project.

This will start Micro-IDE and open the Server51 project.
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BB Micro-IDE - [server51.asm] !Elm

| Ele Edt View Buld Project Debug Tools Window Help =] x|
IDsEd@ so@ 2 |8 @0 e| @ LRI
EREEEEE] BB O HPO| %% % | D
serverdl.asm | Terminal =l xl
; ﬁ! -
IEXXXENR Serveril EHEK
FEXXERR Oe-22-2006 ke kkn
}\:IULTI I0_SUPPORT SET DISABLE
CFPU SET TE9C51Rz2
: o®% SYETEM ==
RESET_WVECTOR EQU 0
RAEM_MEMORY EQU |
; =% COMMAND SET ==
INVALID_COMMARD EQU 235
CONTINUE_REPLY EQU 254
RESERVEDO_COMMAND EQU 0
READ_AMALOG_COMMAND EQU 1
WRITE_AMNALOG_COMMAND EQU 2
READ_PORT_COMMAND EQU 3
WRITE_PORT_COMMAND EQU 4
READ_MEMORY COMMAND EQU E
WRITE_MEMORY COMMAND EQU &
SET_BIT_COMMAND EQU 7
CLR_BIT_COMMAND EQU g
READ_SFE_COMMARND EQU El
WRITE_SFE_COMMAND EQU 10
CONTROL_I2C_COMMAND EQU 11
SET_BAUDRATE_COMMAND EQL 1z
TTMFT BT SF  (rbdhf W FOTT 13 >
4| _>|_I =
|
I
4| |

Build |Dehug | Find in Files 1 I Find in Files 2 I Loader I

Cutpuk

Ready

Ln10, Col 34  |Disconnected | [NUM Y
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While the MINI-MAX board is connected to your PC and powered, click on the Download
icon to download the Server51 executable to the board:

B Micro-IDE - [server51.asm]
EI File Edit Mjew Build Project Debug Tools Window  Help

FEEEEE = NEELLEL

zerverdl. asm |

;_************************************* JE 36 I I 3 I I I I MW NN ENINNEN

1 EH N Server5l * % KKK
IEERE KR 06222006 ExERR
;_**************************************** XXX FEXXNXNENEN
MULTIIO_SUPPORT SET prsapLe  Pownload icon
CEU SET TE9C51Rx2

After the download completes, exit Micro-IDE and the board is ready to use with LabVIEW.
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Client ( PC) side Setup

If you have not already done so, please install LabVIEW™ on your PC. If you do not have
the full license for LabVIEW™, you can download the trial version from National
Instruments™ website ( www.ni.com )

The base package of LabVIEW ™ is sufficient for use with ClientAPI. No special add-ons are
required.

Start LabVIEW™ from the Start menu. In this document, we use LabVIEW™ 2009; other
versions should work but have not been tested:

Y Microsaft FrontPage

27‘ Microsoft QOffice PowerPoint viewer 2007

Microsoft Cutlook,

Microsoft PowerPoint

% Micrasaft Yirkual PC

(W Microsaft Word

B Mational Instruments LabYIEM 2009
N Ritro PDF Professional

£ Safari

LabVIEW™ License Status window may appear depending on your license.
x|
LabVIEW NSTRUMENTS"
INSTRUMENTS

License Status

Lab¥IEW Development 5... Ewvaluation 16 days remaining Launch LabVIEW
Application Builder Evaluatian 16 days remaining

Activate Products

Purchase Producks

Exit LabYIE'W

Maore product information

[ Do not show this dialog again;

Click on Launch LabVIEW ™ button. The startup screen will appear:
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=101 %]

File ©Cperate Tools Help

El LabVIEW

Mew Latest from ni.com
"l Elank V1 Mews (23
Jif_ggl Ernply Project Technical Conkent

Jjgg Y1 fram Template. ..

E} More. ..

Example Programs (1)
Training Resources

Online Support
Open
Discussion Forums
[el oguz.lepra
Code Sharing

[l test.vi KnowledgeBase

gﬂ. Charts,vi Request Support

gﬂ. Chart Property Mode, vi Help

gﬂ, +.un Time using 30 Parametric Graph vi etting Started with LabYIEW

gﬂ. Waveform and XY Plots,vi
LabWIEW Help
[l Mulkiple Motifiers - Elevator Example.vi

EQ» Simple Data Server i List of All Mew Features
gﬂ. Simple Data Client.vi Examples

[ Browse... &, Find Examples. ..

Now that we have started LabVIEW™, we will create a simple LabVIEW™ program to read
voltage values from an analog input channel 0 of MINI-MAX/51-C2 board and plot these
values on a chart. The program will blink a green LED on the screen each time a voltage
value is acquired from the board. The program will also display communications status and
other error/status information.
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Click on Empty Project under New section to create a new project:

=10 x|
File Edit Yew Project OQperate Tools Window  Help
[ S H@| « 9 Q||| 7 b |

Items | Files |

B &l Project: Untitled Project 1
S I Computer
.. o' Dependencies
% Build Specifications

Select File->New VI to create a new VI ( Virtual Instrument ).
First, save this new project using File-Save As. You will see this message:

EEE x|

"Untitled Project 1 refers to new, unsaved
files, ‘ou must save these files in order to
save "lnkitled Project 1",

Do wou want o save the new, unsaved files?

Zancel |

Click Yes and give a name to your project:
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Mame the Project (Untitled Projeck 1) el s
Save in: I iy Documents j e @’ % [i-

T Arduing ICS)POF Files
iDell WebCam Central [hrsz3z

OLS [ wiring
Downloads @. aguz. Ivpraoj

[y [y Pickures
My Videos
1My Webs

File name: Im_l,l_l:uipl:lm_prDiECﬂ j
=

Save az type: I Prajects [*.lvpraj)

(] I
Cancel |
F

Click OK. Also, give a name to your VI:

Name the ¥I {Untitled 2) 21|
Save in; I () My Documents j € ﬁ % [i-

=) Arduing |3 POF Files
iDell WebCam Central [Chrs23z
oLS I wiring

)My Google Gadgets
=) My Music

[y My Pickures

""" My Videos

)My Webs

File name: Im_l,l_l:uipu:um_pru:uiecﬂ

KINEN

Cancel

Save as ype: I"Jls [F wi™ i)
Mew LLE
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Click OK. This will create the following files in the folder where you saved the project:
my_bipom_project.aliases

my_bipom_project.lvlps

my_bipom_project.lvproj

my_bipom_project.vi

Your VI consists of 2 windows:

Front Panel: This is the user interface ( display ) for your LabVIEW ™ program:

. my_bipom_project.vi Front Panel on my_bipom_project.l¥proj/*My Computes =]

O] x|

Page 13



Block Diagram: This is the actual program that consists of blocks and their
interconnections.

k= my_bipom_project.vi Block Diagram on my_bipom_project.l¥proj/My Compute - |EI|5|
File Edit Miew Project ©perate Tools ‘Window  Help 'ﬂ
—— = bgec -

c[}l{él @IE ||..D|IE|'+uj} | 13pt Application Font | || ;mvl .u.vl |C§'lvl|is«ﬂ 2

I

-

iy _biporn_projeck, lvprojf My Cu:umputerll v 2

Now, we will start entering our program into the Block Diagram window:

Insert the ActiveX control for ClientAPI into the Front Panel. To do this, right click on Front
Panel. This will bring up Controls window:

~—HICantrals Qe. Search
Express k
L D 3
NV 4
MU Chrls Buttans Texk Chrls
mta* o 5 b o g
o
4
mén
Izer Ckrls Murm Inds LED=
[ »
3
1
Text Inds Graph Indicat. ..
ser Contrals k
Select a Contral. .
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Click on the down arrow at the bottom of this window to expand the selections:

«—FiCantrols - g Search l
Modern »
Swskem k
Classic »
Express g

+;_..E.’_‘ I—l g h
3_? A
Murn Cerls Buttons Text Clrls
e [
el ¢
User Ckrls Murn Inds LEDs
C —}
.|
Text Inds Grapmat. »
Conkrol Design & Simulation 3
MET & Active: k
Signal Processing 3
Addons »
User Controls r
Select a Contral..

Select Modern and then Containers and then ActiveX Controls:

<—IHlControls % Search I

«—FIModern System b
Conkainers Classic »
F » » abe| Express r
Jli’.’éé Ao = - -
ke —
Mumeric Boolean Skring & Path PF" | L‘ abc
[iTz] M 5 b M 2
f“ Murn Chrls Buttans Text Ctrls
[z [ s - AL . -
Arraw, Matrix.., List,Table & T... Graph mén e 3
[Fiing 7] M k M
| 1 E"'S- User Ctrls Murn Inds LEDs
—IHContainers [__Ql ¥ - »
Container Conkainers Ijo [[=e<] ;H
3
I DA TextInds  Graph Indicat
OE ext Inds raph Indicat. ..

: ; ; : Control Design 2 Sirmulation *
Har S_p itket Bar  Wert Splitker Bar  \MET Container Decorations NET & Actives: 5
i I I r@' Ir ] Signal Processing >
i . Addons 3
Tab Contral SubPanel Ackiver Cont, ..
Iser Controls k
=TreT
| I Select a Control. ..

e
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Place the ActiveX container on the Front Panel:

B my_bipom_project.vi Front Panel on my_bipom_project.lyproj/My Computep * O] =]
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Right click on ActiveX Container and select Insert ActiveX Object:

B my_bipom_project.vi Front Panel on my_bipom_project.lvproj/™My Computer ™

File Edit Wew Project Qperate Tools Window  Help

m M 13pt Application Fork vl @@@ @ El

YWisible Items
Find Terminal
hange ta Indicakaor

Description and Tip...

Create

Replace

Data Operations
Advanced

Fit Control ko Pane
Scale Object with Pane

o Aukosizing

r_bipom_project., leprogf iy Computer | 4 Propetty Browser ... H

Select ClientAPI Control from the list:

B select ActiveX Dbjeck

x|

I Create Contral j

v validate Servers

Behavior Object

BEdit Contral

Calendar Control 8.0
CDDBAppleControl Class
Cdlg.Rep_dg

CFwheel Control

L]

ClientAPT Conkral

CMS_0OCK_HZ64
COMMNSYiew Class ;I

(04 Cancel Help |
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Click OK. Resize the ClientAPI object as needed:

B my_bipom_project.vi Front Panel on my_bipom_project.lvproj/™My Computer ™

In Front Panel, select Window->Show Block Diagram. This will bring up the Block Diagram
window. You will notice that the ClientAPI control has also been added to Block Diagram:
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k= my_bipom_project.vi Block Diagram on my_bipom_project.l¥proj/My Compute - |EI|5|
File Edit Miew Project ©perate Tools ‘Window  Help 'ﬂ
—— = bgec -
c[}l{él @IE ||..D|IE|'+uj} | 13pt Application Font | || ;mvl .u.vl |C§'lvl|is«ﬂ 2
I
ClientaPl
-
iy _biporn_projeck, lvprojf My Cu:umputerll 3

Save your work so far by selecting File->Save All from either Block Diagram or Front Panel
window.

So far, we have successfully inserted the ClientAPI ActiveX Control into our LabVIEW™
program. As next step, we will insert a Property Node that gives us access to the objects
inside the ClientAPI ActiveX Control.

In Block Diagram window, right click on Block Diagram area and the Functions window will
appear:

o=IHIFunctions (), search
Express 4
> = r
]'L_Ju; =
Inpuk Signal Analysis Cukpuk
M 4 X M
g8 d] &

Sig Manip Exec Control  Arith & Compar
Favarites g
ser Libraries k
Select a wl...

W
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Click on the down arrow at the bottom of this window to expand the selections:

Select Connectivity->ActiveX->Property Node:

o=IHIFunctions
Programming
Measurement IO
Instrument Ij0
Yision and Makion
Mathematics
Signal Processing

Data Communication

Control Design & Simulation

Express
? o=l cives
Input gk
[ D% c
EEE Automation .., Close Refere, ..
Sig Mani HEIN @
9 Manp
Addaons
Faviorites Froperty Mod... Invoke Mode ...

Iser Libraries
Select awl...

o

Skatic Y1 Refe. ..

Search

v v v v v w v

! .—D:OCDnnectivity

To Yariank Variant To Daka

i

Register Eve...

Unregisker Fo...

r

7o

Part I Web Services
" k
ncthe: i
Brkivers Windows Red. ..
L | ]

Drop the Property Node function onto the Block Diagram area:
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k= my_bipom_project.¥i Block Diagram on my_bipom_project.l¥proj /My Compukter" - |EI|5|
File Edit Miew Project ©perate Tools ‘Window  Help 'ﬂ
—— = bgec -
@ @IE kg (5 o | 13pt Application Fant |v||=,;.v|| .u.vl |C§'lv.||is«ﬂ 2
I
ClientaPl

ﬂ = Aukornation ﬂ

Property ¥
-
iy _biporn_projeck, lvprojf My Cu:umputerll v

Connect ClientAPI ActiveX Control object to the Property Node using a wire. You will notice
that the name of the Property Node will change to ClientAPI since it is now connected to
and associated with ClientAPI ActiveX Control:
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k) my_bipom_project.¥i Block Diagram on my_bipom_project.l¥proj/My Computer

_{ol x|
File Edit Miew Project ©perate Tools ‘Window  Help 'ﬂ
— — g £
@ @IE kg (5 o | 13pt Application Font |v||=,;.v.l .u.v.l |C§'lv.l|is«ﬂ 2
I
ClientaPl
& =% Clientapl
Property M
-
iy _biporn_projeck, lvprojf My Cu:umputerll 3

Left click on Property field. You will notice that the objects inside ClientAPI ActiveX control

are now visible. J

ClienkAPT

S == Clientapl &

Properby—*
| Browse, ..

analogChannel
BaudR.ake
CommmPark
ErrorCode
ErrorEvent
ErrorSkring
IsInitialized
SFR.
Success
Timer
Tirnertode

Select CommPort from the list. The name of the Property field will change to CommPort:
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k) my_bipom_project.¥i Block Diagram on my_bipom_project.l¥proj/My Computer

File Edit Miew Project ©perate Tools ‘Window  Help

D [@] ©[n][2][2] [va]@]or [ 13pt Appication Fort |~ |8~ |[Fa~] [0~ |[=a) 2
I
ClientaPl
‘Hr & =% Clientapl
CommPart K
-
iy _biporn_projeck, lvprojf My Cu:umputerll 3

Right click on CommPort field and select Change to Write. This means that we will write to

this field ( and not read from it ),

You will notice that the little arrow from the right side of CommPort field moves to the left

side, indicating that it is a write-only field:
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k! my_bipom_project.vi Block Diagram on my_bipom_project.l¥proj /My Compute Y [m]
File Edit Miew Project ©perate Tools ‘Window  Help 'ﬂ
—— = bgec -
@ @IE kg (5 o | 13pt Application Font | || :mv” .u.vl |C§'lvl|is«ﬂ 2
[
ClientAPT
‘H, B = ClientAPI §
¥ CommPork
-
iy _biporn_projeck, lvprojf My Cu:umputerll v 2

Now we can assign the COM port. This is the COM port that LabVIEW ™ will use to
communicate with the board. COM port numbering is 0-based as follows:

COM1: 0
COM2: 1
COM3: 2
COM4: 3

In this example, we will use COM1 so we assign a value of 0 to CommPort field. To do this,

right click in Block Diagram area and select Numeric Constant under
Functions->Programming->Numeric:
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«—IHIFunctions i i Searchl
+—THINumeric N T : ﬁngramming

M 3
=" ORE =
B [ [ [ [ael G o
add Subtract Tultiply: Divide Quatient &R... Canversion St A Cluster, Class...
T+ — M d g ¢
> > > fit> =F B
Increment Decrement  Add Array Ele... Mulbiply Array... Compound Ar... Daka Manipual. . Numeri: Bonlea: String'
i i > i i o E>[§> & =
Absolute Value Round To Me... Round Towar.., Round Towar,., Scale By Pow,., Carmplex Camz=ifsen Uwing Dialog & User...
» M M
Er/\,. E2> I@; Ig> E@ mith 7 i
Square Rook Square MNegate Recipracal Sign Scaling File 1jO Wavefarm Application C...
o » @ ¥ *-u » E=zhH
123 [ExFE] s " J DS
Murnetic Cons... Enum Constant  Ring Constant  Randorn Murm... Expression M... Fixed-Point pynchronization Graphics & So... Report Gener...
2 o |0
20
[c] a i
i
+Inf -Inf fachine Epsilon Math Constanks | |

Drag and drop Numeric Constant onto the Block Diagram and assign it a value of 0. Also,
connect the Numeric Constant to the Comm€Port field of Property Node:

B my_bipom_project.¥i Block Diagram on my_bipom_project.ly¥proj My Comp - |EI|5|
File Edit Miew Project ©perate Tools ‘Window  Help 'ﬂ
— — e L
BELNRE R 5w P i :

ClientAPI

& =% Clientapl

E—* CammPork

iy _biporn_projeck, lvprojf My Cu:umputerll 3
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So far, we have successfully assigned a value of 0 to CommPort field. Now we want to add
more fields to configure in our Property Node. Right click on CommPort field and select
Add Element from the menu. This will add a second field, also with the name of CommPort.
To change this, right click on the second CommPort field and choose the Select Property
and then AnalogChannel from the menu. We will now configure the analog channel that we
will make the measurement from. In this example, we will use the Analog Channel 1. So
similar to how we assigned a numeric constant to Comm€Port, assign a numeric constant to
AnalogChannel field:

B my_bipom_project.¥i Block Diagram on my_bipom_project.ly¥proj My Comp - |EI|5|
File Edit %ew Project Operate Tools indow  Help .,..ﬂ
D [@] @ [m][@][25] [al@ o7 | 130t Appiication Fort |~ [ 85+ |[a~] [£5~][>a] =5

I

ClientAPT

& = Clientapl §
# CommPork
* AnalogChannel

i

iy _biporn_projeck, lvprojf My Cu:umputerll 3

Similarly, add the field BaudRate and assign it a value of 57600. By default, ClientAPI
operates at 57600 baud when communicating with the board:
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k) my_bipom_project.¥i Block Diagram on my_bipom_project.l¥proj /My Compute

File Edit Miew Project ©perate Tools ‘Window  Help 'ﬂ
e

c[>]1§_}| @@“m]ﬁr{uﬁ [ tapt Application Fort [~ |[$e |[Ga | [ 26+ [l =

ClientAPI

& =% Clientapl
# CommPork
* AnalogChannel
b BaudRate

-

A

iy _biporn_projeck, lvprojf My Cu:umputerll

Add two more fields to the Property Node: ErrorString and ErrorCode. ErrorCode is the
error code returned from ActiveX functions and ErrorString is human readable description of
the error code. After adding these fields, change them to Read-only using Change To Read
option from the right click menu. This is because we will not write to these two fields; we will

only read from them:

Page 27



k! my_bipom_project.vi Block Diagram on my_bipom_project.l¥proj/My Computer * - |EI|5|
File Edit Miew Project ©perate Tools ‘Window  Help 'ﬂ
— — g £
BELDRE s P | :
=
ClientaPl
& =% Clientapl
# CommPork
* AnalogZhannel
E7E00 b BaudRate
ErrorCode ¥
ErrorString ¥
-
iy _biporn_projeck, lvprojf My Cu:umputerll M oz

Now switch to the Front Panel window and add a Numeric Indicator control. Name the label
of this control as Error Code:
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=10 x|

B my_bipom_project.vi Front Panel on my_bipom_project.lvproj/™My Computer ™
o
=

18] © 0] [ e et £ - [25

In Block Diagram, connect the Numeric Indicator to the ErrorCode field:

my_bipom_project.vi Block Diagram on my_bipom_projeckt.l¥proj/My Compukter *

B m 2 e e | [ [

ClisntaPT

B 1
Bl n =& Clienkapr 5
¢ CommPork

* AnalogChannel
F BaudRate

ErroriCode M 1.23
ErrorString ¥ DE

Error Code:

,.a-']/ el ol N ol " 3
.I_f____l.—.'J. b

e g R Sa—
. 4 [ -
/_:__J__I__J.Ji_____l

/7 b\
QOYIEYY

N —d il o

Page 29



This means that the results of ErrorCode field will be displayed on Error Code: Numeric
Indicator. To test our progress so far, run the program by clicking the Run Continuously
button in Front Panel:

B my_bipom_project.vi Front Panel on my_bipom_project.lvproj/™My Computer ™

File Edit Wew Project Qperate Tools Window  Help

m M 13pt Application Forit vl @@@ m

Fun Conkinuousky

INSTRUMENTS:

LabVIEW “Evaluation Software
v[

}?’NATIONAI_

r_bipom_project., leprogf Ty Computer | 4

If the board is not connected or powered up, you will see an error code of 1059. To translate
this error to human readable description, let's add an error string field to the Front Panel.

Right click on Front Panel area and select String Indicator under Text Inds group. Place
the String Indicator on the Front Panel, size as needed and rename as Error Description:
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B my_bipom_project.vi Front Panel on my_bipom_project.lvproj/™My Computer ™

Wiew Project Operate Tools Window Help

m M 13pt Application Forit vl @@@ m

File Edit

INSTRUMENTS:

LabVIEW “Evaluation Software
v[

}?’NATIONAL

r_bipom_project., leprogf Ty Computer | 4

Now, go back to Block Diagram window and connect the ErrorDescription field to Error
Description indicator:

& my_bipom_project.vi Block Diagram on my_bipom_project.lvproj/My Computer *

File Edit Wiew Project Operate Tools Window Help

Mﬂg‘ 13pt épplication Fant 'l@@ |gl 2] u’?

ClientAPT

B = ClienthPI §

E—* CarnrmPork

' analogChannel Errar Code:
=750 F  BaudRate
ErrorCode  * 123
Errarakring DE|

Errar Description:

N\
(
|

1
I

-
g

rry_bipom_project. laproj/y Computer 4 | |
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Run the program again and you will see both the error code and error description displayed:

B my_bipom_project.vi

&|@n

INSTRUMENITS

LabVIEW" Evaluation Software g
iy

yNATIONAL

At this point, we can connect a real board to the PC and the error should disappear. Connect
the board to COM1 of the PC and power the board. Run the LabVIEW™ program. If
everything is working well, the error should disappear. Note the Error Code of O which means
SUCCESS:
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B my_bipom_projeck.vi

&|@n

‘TNATIONAL
, INSTRUMENTS

LabVIEW" Evaluation Software g
. i

Stop the program. As next step, we will add a section to the Block Diagram to acquire data
from the board periodically. For this purpose, we will use a While Loop that runs
continuously. In our example, the loop will run every 10 milliseconds. In other words, we will
collect one data point from the board every 10 milliseconds.

Add a While Loop block to the Block Diagram. While Loop is under

Programming->Structures window of Functions menu that you start from the Block
Diagram with a right click:
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Drag and drop the While Loop into the Block Diagram and resize it bigger to allow other
blocks to be inserted into the While Loop:

| my_bipom_project.vi Block Diagram on my_bipom_projeckt.lvproj/My Computer * -0l x|
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You will notice the small [i] logo at the bottom left. This is the loop iteration counter. The
small Stop sign at the bottom right is the stop condition of the loop.
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Right click on Stop sign and select Create Control. A Stop Control will be added to Block

Diagram and a STOP button will be added to Front Panel:

B my_bipom_project.¥i Block Diagram on my_bipom_project.lvproj /My Computer *

Operate  Tools Window Help

File Edit Wiew Project

l:{}l@ﬂ @@ @ |I..uilﬁ"uj | 13pt Application Fark |v'| :,;,vl|f|f|:v| |E§1v|@

& = ClientapPl &
# CommPork
# AnalogChannel Error Code:
»  BaudRate
57600
ErrorZode ¥ Il.23:
Errorstring DE
Error Description:
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[-1d

my_bipom_praject. lvprojffy Computerll
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This STOP button can be used to stop loop operation anytime.

Add a Wait function to the While Loop. Wait function is under Programming->Timing
window of Functions menu:
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my _bipom_project, lprojfy Computeril

This means that the loop will execute every 10 milliseconds.
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Now that we have a loop that runs every 10 milliseconds, we will add an Invoke Node to the
While Loop to invoke the ClientAPI ReadAnalog function. This is the function that
communicates with the board and reads one analog value. Right click in Block Diagram to
bring the Functions menu and select Connectivity->ActiveX->Invoke Node and drop inside

the While Loop area:

| my_bipom_project.vi Block Diagram on my_bipom_projeckt.lvproj/My Computer * -0l x|
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Right click on Invoke Node and select
Select Class->ActiveX->CLIENTAPICTRLLib.ClientAPI:
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Note that the name of Invoke Node changes to ClientAPI:
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Right click on Method field. From the menu, choose Select Method->ReadAnalog. The

name of the Method field will change to ReadAnalog
B/ my_bipom_project.vi Block Diagram on my_bipom_project.l¥proj/My Computer * - |EI|5|
File Edit Wiew Project ©perate Tools  window  Help )
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my _bipom_project, lprojfy Computeril | M 2
Using a wire, connect the Reference input of Invoke Node to Reference Output of
Property Node:
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my _bipom_project, lprojfy Computeril
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ReadAnalog function returns a raw value from 0 to 4095 corresponding to a voltage of O to
4.095 Volts. So to display real voltages, we use the following formula:

Voltage = Raw Value / 1000
To implement this, we add a divider to the LabVIEW ™ program. Right click on Block

Diagram and bring up the Functions menu. The Divide function is under
Mathematics->Numeric:
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Drop the Divide function in the While Loop area:
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Connect the ReadAnalog output of ReadAnalog function to X input of Divider using a wire.

Connect a Numeric Constant of 1000 to Y input of Divider. This will implement

ReadAnalog/1000 operation:
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Now comes the exciting part. We are about to display our voltage value on the Front Panel.
Add a Numeric Indicator to Front Panel by selecting Num Ind from under Num Inds in
Controls menu. Rename the Numeric Indicator as Voltage:

B my_bipom_project.vi Front Panel on my_bipom_project.lvproj/™My Computer ™

=10 x|

Notice that the Numeric Indicator was also added to Block Diagram:
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Move the Numeric Indicator to inside While Loop and connect its input to X/Y output of

Divider:
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Now, run the program and you should see the voltage from the board inside the Numeric

Indicator on the Front Panel:
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As next step, we want to display the value from the board also on a graphical chart. With
LabVIEW ™, this is easy since there is a built-in Chart function. Right click on Front Panel
and bring up the Controls menu. Select Chart from under Graph Indicators. Place the
Chart on the Front Panel and resize as desired:
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Right click on chart and select Properties. Rename chart as MINI-MAX/51-C2 Channels.
Change Update Mode to Scope Chart. Uncheck Show Plot Legend.
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Click on Scales tab. Rename X-Axis as Time (Milliseconds ) and Y-Axis as Amplitude
(Volts). Select green as the color for both X and Y axes.

In Amplitude ( Volts ) Y-Axis, uncheck Autoscale and enter Minimum as 0 and Maximum
as 4.095:
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Click OK.

Notice that the Chart was also added to Block Diagram. Move the Chart inside the While
Loop area and connect the input of the Chart to the output of the Divider ( where we also

connected the Numeric Indicator ):
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As next step, we want to add an indicator LED to the LabVIEW™ program. This LED will
toggle every time the loop executes. We will tie this LED to the loop iteration counter.

Add a Round LED to the Front Panel. Rename its label as Acquire and move the label to
the right of the LED.
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The LED will also appear on the Block Diagram. Move the LED to inside the While Loop:
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The iteration counter is an integer but the LED is a Boolean component ( either on or off ).
To convert integer to Boolean, we feed the counter to a shift register. Add a Rotate Right
with Carry function to the Block Diagram and place it inside the While Loop. Rotate Right
with Carry function is under Mathematics->Numeric->Data Manipulation window of

Functions menu:
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Connect LSB Carry Output of Rotate Right with Carry function to the input of LED:
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Connect Value input of Rotate Right with Carry to iteration counter. Connect a Boolean

FALSE constant to carry input of Rotate Right with Carry function:
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Now run the LabVIEW™ program. The green LED will blink as the data is being acquired.
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