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THANK YOU FOR CHOOSING  
RIMS EDUCATION  
PRODUCTS AND SERVICES 
 
Once you have made it through this guide, you will 
have a firm grip on your lab experiments and 
operations of the RIMS product you are using. How 
to get your training equipment operational, basic 
maintenance and setting up desired experiments will 
just be a breeze. Everything you need for a quick and 
easy start is presented here—useful hints and tips 
makes it simple to conduct your lab and hands-on 
training sessions. We are happy that you have joined 
our vast community of over 30 thousand valued 
users, which grow as we bring you the latest 
technology at most competitive prices. We value your 
business and hope that you will enjoy being an 
important member of the RIMS Education 
Community.  
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WARRANTY 
 
The media on which you receive RIMS Technologies software/hardware are 
warranted for defects in materials and workmanship, for a period of 90 days from date 
of shipment, as evidenced by receipts or other documentation. RIMS Technologies 
will, at its option, repair or replace software/hardware media that do not execute 
programming instructions if RIMS Technologies receives notice of such defects 
during the warranty period. RIMS Technologies does not warrant that the operation of 
the software/hardware shall be uninterrupted or error free. 
 
A Return Material Authorization (RMA) number must be obtained from the factory and 
clearly marked on the outside of the package before any equipment will be accepted 
for warranty work. RIMS Technologies will pay the shipping costs of returning to the 
owner parts which are covered by warranty. 
 
RIMS Technologies believes that the information in this document is accurate. The 
document has been carefully reviewed for technical accuracy. In the event that 
technical or typographical errors exist, RIMS Technologies reserves the right to make 
changes to subsequent editions of this document without prior notice to holders of 
this edition. The reader should consult RIMS Technologies if errors are suspected.  
 
In no event shall RIMS Technologies be liable for any damages arising out of or 
related to this document or the information contained in it. EXCEPT AS SPECIFIED 
HEREIN, RIMS TECHNOLOGIES MAKES NO WARRANTIES, EXPRESS OR 
IMPLIED, AND SPECIFICALLY DISCLAIMS ANY WARRANTY OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. 
RIMS TECHNOLOGIES WILL NOT BE LIABLE FOR DAMAGES RESULTING FROM 
LOSS OF DATA, PROFITS, USE OF PRODUCTS, OR INCIDENTAL OR 
CONSEQUENTIAL DAMAGES, EVEN IF ADVISED OF THE POSSIBILITY 
THEREOF. This limitation of the liability of RIMS Technologies will apply regardless 
of the form of action, whether in contract or tort, including negligence. Any action 
against RIMS Technologies must be brought within one year after the cause of action 
accrues. RIMS Technologies shall not be liable for any delay in performance due to 
causes beyond its reasonable control. The warranty provided herein does not cover 
damages, defects, malfunctions, or service failures caused by owner’s failure to 
follow the RIMS Technologies installation, operation, or maintenance instructions; 
owner’s modification of the product; owner’s abuse, misuse, or negligent acts; and 
power failure or surges, act of God, fire, flood, accident, actions of third parties, or 
other events outside reasonable control. 
 
 
COPYRIGHT 
 
Under the copyright laws, this publication may not be reproduced or transmitted in 
any form, electronic or mechanical, including photocopying, recording, storing in an 
information retrieval system, or translating, in whole or in part, without the prior written 
consent of RIMS Technologies. 
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RIMS™, ThinPoint™, Power to Sense and Control™, INSPTEP™, LiveLabs™, RIMS 
Technologies™, BOX™, RIMS-Scope™, StateView™, rims-tech.co.uk™, RIMS-
DAQ™, RIMS Students Zone™, and RIMS-Passport™ are trademarks of RIMS 
Technologies.  
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PATENTS 
 
For patents covering RIMS Technologies products, refer to the RIMS Website 
 www.rims-tech.co.uk. 
 
 
WARNING REGARDING USE OF RIMS TECHNOLOGIES PRODUCTS 
 
 
(1) RIMS Technologies products are not designed with components and testing for a 
level of reliability suitable for use in or in connection with surgical implants or as 
critical components in any life support systems whose failure to perform can 
reasonably be expected to cause significant injury to a human and also for industrial 
or specify critical application. 
 
(2) In any application, including the above, reliability of operation of the 
software/hardware  products can be impaired by adverse factors, including but not 
limited to fluctuations in electrical power supply, computer hardware malfunctions, 
computer operating system software/hardware  fitness, fitness of compilers and 
development software/hardware  used to develop an application, installation errors, 
software and hardware compatibility problems, malfunctions or failures of electronic 
monitoring or control devices, transient failures of electronic systems (hardware 
and/or software), unanticipated uses or misuses, or errors on the part of the user or 
applications designer (adverse factors such as these are hereafter collectively termed 
“system failures”). Any application where a system failure would create a risk of harm 
to property or persons (including the risk of bodily injury and death) should not be 
reliant solely upon one form of electronic system due to the risk of system failure. To 
avoid damage, injury, or death, the user or application designer must take reasonably 
prudent steps to protect against system failures, including but not limited to back-up 
or shut down mechanisms. Because each end-user system is customized and differs 
from rims technologies' testing platforms and because a user or application designer 
may use rims technologies products in combination with other products in a manner 
not evaluated or contemplated by rims technologies, the user or application designer 
is ultimately responsible for verifying and validating the suitability of rims technologies 
products whenever rims technologies products are incorporated in a system or 
application, including, without limitation, the appropriate design, process and safety 
level of such system or application. 
 
(3) All efforts have been done to ensure the correctness of the information or media 
provided explicitly or implicitly for each training system. However RIMS technologies 
do not take any responsibility for the losses or otherwise any issues arising from the 
mistake in the media provided. RIMS would strive to ensure that the mistakes are 
corrected and communicated to all its customers. 
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STEP 1 ACQUIRING SERIAL DATA 

Objective 
To understand the concept of data acquisition, going 
through the whole process of signal acquisition, 
conversion and beyond. 
 
Apparatus 
DEV-27XX Development CD, DEV-2787E VI trainer 
 
Procedure 
In this lab you would do the same experiment but this 
time from a data acquisition and virtual instrumentation 
point of view. Upload the ‘frequency’ program in a 
microcontroller and place it in the DEV-2787E Trainer. 
Connect the DEV-2787E to the PC using a serial 
interface cable. Connect the Waveform to the pin 
number 12 of the microcontroller using a circuit patching 
wire. On the computer side open the application ‘VMS’ 
provided in the DEV-27XX Development CD.  
 
Now note that there is also a frequency being displayed 
on the LCD of the DEV-2787E. This frequency is the 
same as that being displayed on the Virtual Instrument 
on the PC. The frequency displayed on the LCD is an 
example of hard instrument, while the one being 
displayed on the Virtual instrument is an example of 
Virtual instrument. As you can see now we can do much 
more with the frequency in a VI: display it on a graph, 
gauge or display, have indicators for various ranges, 
and also record the data for future reference. Thus once 
the data has been acquired serially, it can be processed 
in a number of manners.  
  
Lab Discussion 
In this lab you were given a small intro on how to acquire 
data serially and display it on a virtual instrument. Details of 
how to make Virtual instruments depends on what software 
platform you will be using for development. The most famous 
ones are LabVIEW and LabWindows/CVI. You may learn 
both these tools using their reference manuals provided by 
National Instruments. 

 
Frequency Demo GUI 



 

 

STEP 2 SOUND CARD BASED DATA 
ACQUISITION USING SOUNDAQ 

Objective 
To get the student familiarized with the SOUNDAQ 
 
Apparatus 
PC, DEV-2787E Trainer  
 
Procedure 
As mentioned previously, SounDAQ is a data acquisition 
device with eight analog input channels and six digital I/O 
channels. For a start, take a BNC- to- thin point connector. 
Connect the BNC to the analog input channel of the 
SounDAQ and connect the other end to WAVEFORM in of 
the DEV-2787E with the other pin to the GND connector. 
Start the SounDAQ software. The GUI would be as shown in 
the above figures. 
Click on the Analog Input tab, and then the Acquire tab to 
acquire the analog waveform from the DEV-2787E. The 
scope displays the waveform, the power spectrum of the 
wave acquired is also calculated and displayed in the 
allocated graph and the gain of the generated waveform can 
be calculated by selecting the Max Input dial. The DC offset 
in the waveform can also be explicitly selected and filtered 
from the waveform, along with its value measured. Selecting 
the number of samples can scale the waveform.  
Now click on the Digital I/O tab. Change the Number of 
Samples in the digital I/O panel to 20 as shown in figure 
33.Take a wire 8” long and strip off its ends. Connect one end 
of the wire to the +5VDC connector on the trainer and 
connect the other end to any one of the digital inputs of 
SounDAQ. Click on the Capture Digital Port Status. The 
inputs would change the status as you place the wire on the 
various digital inputs. Similarly, the status of the digital 
outputs can be changed using the switches on the SounDAQ 
GUI. 
 
Lab Discussion 
This lab served as a basic introduction to the SOUNDAQ, 
which can be employed as an excellent data acquisition tool. 
Once data has been acquired using the SOUNDAQ, any kind 
of signal processing can be applied to it. This is what we 
would practice in the coming labs. 

 
RIMS SounDAQ 

 
SounDAQ GUI 

 
RIMS SounDAQ Digital 

Channels 



 

 

STEP 3 ACQUIRING DC VOLTAGES BY 
USING RIMS SOUNDAQ 

Objective 
To acquire a DC voltage level by using the SOUNDAQ.  
 
Apparatus 
PC, SOUNDAQ terminal board, DEV-2787E VI trainer, 
circuit patching wire 
 
Procedure 
Take a circuit patching wire and connect one end to the 
Variable Reference +VE supply on the DEV-2787E. 
Connect the other end of the wire to any of the analog 
input channels on the SOUNDAQ terminal board. Open 
the SOUNDAQ software, and go to the Analog Input 
Tab. 
 
Click on the Acquire DC button; it would acquire the DC 
voltage level and display it in the Display. Read the 
displayed level. Now take a multimeter and measure the 
DC Voltage level at the Variable Reference +VE. The 
voltage level displayed by SounDAQ and that measured 
by a multimeter should be same. Now change the value 
from the knob and make another measurement. Both 
the measurements would coincide.  
 
Lab discussion 
Let’s take a closer look at what is happening in this lab. 
The SounDAQ has an 8-bit A-D converter which is being 
controlled by a microcontroller. Once you click on the 
Acquire DC button you send a request from the PC to 
the SOUNDAQ to check the current DC voltage level at 
the input, to convert it into a digital format and to send it 
to the calling software. These tasks are accomplished 
by the SoudDAQ’s microcontroller and the A/D.   
 
 

 
Analog Inputs for 

SounDAQ 



 

 

STEP 4 VIRTUAL OSCILLOSCOPE 
EXAMPLE OBJECTIVE 

To give the students a first hand feels of how virtual 
instruments can work stand alone, i.e. without the Data 
Acquisition part. In this lab you would be shown a virtual 
oscilloscope. 
 
Apparatus 
DEV-27XX Development CD 
 
Procedure 
From the development CD open the Scope Demo. The 
following screen should open up: 
 
This is a demonstration of a virtual oscilloscope. For 
those not familiar with the oscilloscope, it is an 
instrument used to observe the waveforms of various 
signals. The amplitude and frequency of the waveform 
can be varied by using the Volts/Division and 
Seconds/Divisions knobs respectively. Normally an 
oscilloscope has a pair of channels i.e. it can acquire 
two waveforms and display them. The virtual 
oscilloscope has been modeled on the original 
oscilloscope. A virtual sine wave is being displayed on 
the scope in figure 35. The amplitude and the frequency 
of the wave can be changed using the two knobs. You 
can change the values your selves and see what 
happens.  
 
Lab Discussion 
In this lab you were shown another one of the virtual 
instruments; this one was working without any external 
interface, i.e. data acquisition. The purpose is to show 
you that virtual instrumentations don’t have their 
implications in data acquisition only but can be used for 
a wide variety of purposes. 
 

 
A Virtual Oscilloscope 



 

 

STEP 5 SIGNAL CONVOLUTION AND 
CORRELATION 

Objective 
To demonstrate the concepts of convolution and 
correlation and demonstrate to the student the power of 
virtual instruments in signal processing 

Apparatus 
The DEV-27XX Development CD 
 
Theory 
Convolution of two signals is defined mathematically 
as, 

Y(t)=f(t) * g(t) = ∫ (f(τ) g(t-τ)dτ 

Conceptually, two signals are taken, one of them is 
flipped and the other is slid over the flipped one. Sliding 
one signal on the other results in an output signal, which 
shows the maximum, and minimum values in both the 
signal related in time. Effectively it is the multiplication of 
the two signals, when one of the signals is flipped in 
time.  
Deconvolution is the reverse operation of convolution. 
Deconvolving   the output signal y (t) with any one of the 
input signals results in the other input signal i.e. 
y (t) deconv f(t) = g(t) 
y (t) deconv g(t) = f(t) 
 
 
Procedure 
Let’s take a closer look at convolution using a VI 
developed in LabWindows/CVI. Open your DEV-27XX 
Development CD and run the application named signal 
Convolution. The following window would open.  
 

Signal1 and Signal2 are the two signals, whose 
convolution and disconsolation are shown in Convolve 
and Deconv respectively. Settings of both signals can 
be modified, from their respective property windows. As 

                        
Convolution Example 

 



 

 

a first step, remove the noise from signal 1. Modify the 
number of points of signal 1 and signal 2 to 32 points 
each and number of cycles to 1. See the resulting 
convolution. Now change the wave type from sine to 
square and triangle and observe the result in each case. 
 

 
 

 
 

 
 



 

 

 
Convolution of square and triangular waves 
The convolution is more or less the same, but the 
disconsolation of square and triangular wave does not 
exist. This is due to a limitation with the Fourier 
transform. Change various parameters of the signals 
and observe the result.  
Another interesting function is the ‘correlation’, which, 
as the name depicts, is a measure of the degree to 
which two signals are co-related with each other. The 
basic difference between the two is that in convolution 
one of the signals is flipped in time whereas in 
correlation the image flip does not exist; one signal is 
simply slid over the second one. To observe the concept 
of correlation visually, open the DEV-27XX 
Development CD and click on signal Correlation 
application. The following window will open: 
 

 
Correlation Example 

 
Again you can change the settings of both signals from 
the properties window and observe the result. 
 
Lab Discussion 
The concepts of convolution and correlation are very difficult 
to analyze without a visual display. This lab would serve a 
good purpose in that aspect. In addition this lab was also 
meant to provoke your interest in VIs. Imagine getting these 
signals from a real system and then processing it in the way 
you did. This is what actually what we are going to aim at: 
acquiring data, displaying it on a virtual instrument and then 
applying signal processing on that data. 
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