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Objectives 
The objectives of this lab are to familiarize the 
students with the EEL3701 lab prototyping 
environment, install/demonstrate the Altera Quartus 
II circuit design/simulation software tool and to 
begin building the lab CPLD break-out board. 

 
Pre- Lab Materials 
1. Printout and bring to lab the following 
documents from our class Web site (see our 
Software/Docs link and the lab link):  

“Hardware: Getting Started” , “Quartus II Tutorial”, 
"Parts List” , “Pinouts”, and the “UF-3701 Board 
Construction Guide”. 

2. Download Quartus 9.1.  Do not install it.  Wait for 
your TA to assist you.   

 

Part I. Lab Proto-typing Environment 
Check to make sure that the tackle box given to you 
in lab has all the parts mentioned on our parts list.  
i.e. Prototyping bread board, power supply, wires. 
IC components, resistors, LEDs , switches, multi-
meter and IC extractor. 
 
Your lab TA should now demonstrate to you how to 
use the following items (and you will follow along 
using your own equipment and parts): 

1. Test to make sure the power supplier and the 
multi-meter work. 

2. The electrical node connectivity of the 
prototyping board. I.e. power/ground buses & 
general signal rows. 

3. How to place a TTL device on the prototyping 
board and where power/ground are connected.  
Students should be able to find pin 1 on all their 
TTL ICs upon completing this short demo. 

4. How to measure the supply voltage of a device 
once the device has been connected to power and 
ground. 

5. How to use a multi-meter to determine the 
resistive configuration of the RPACK(s) provided 
in the lab kit.  Once determined, draw this out 
and save it for future labs. 

6. How to connect an LED to power (via a current 
limiting resistor).   Measure the voltage drop 
across the current limiting resistor and diode and 
also the current through the circuit.  Ask why the 
current limiting resistor is needed and how it 
functions in the circuit. 

7. How to connect an LED (again using a current 
limiting resistor) to the output (or input) of a TTL 
gate to test if it is high or low voltage.   The TA 
should show you both circuits where one is 
connected such that the LED turns on when the 
output is a high voltage and the other circuit 
where the LED is turned on when there is a low 
voltage.  Draw and save both circuits.  If an 
output signal is used to drive another TTL input, 
why can’t we simply connect an LED to the 
output and then to ground (to view the output 
signal voltage)? 

8.  How to connect a pull-up resistor to the input of a 
gate to force a TTL “high” on the input.  Here is 
the basic connection: 

 

 

 

 

 
 
 

 
 
9.  How to build switch circuits (using DIP switches) 

as active high and low inputs for gates. 
 
Special Note: The pull-up resistor is typically in the 
range of 1-5K.  This resistor pulls the input pin on 
the gate to very nearly 5 volts because the gate input 
resistance (when measure to ground) is 
comparatively very large.   For example, the input 
resistance of the gate is usually in the 100K+ ohm 
range.  Thus if we consider this resistance in series 
with a 1K pull-up  resistor, 100K/101K * 5v is the 
voltage across the input of the gate.   
 
If we assume the input resistance of the gate is 100K 
and we use a 100K pull-up resistor, what voltage 
should be seen at the input of the gate where the 
pull-up resistor is tied?   
 

AND  output input from 
another stage 

+5v 
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Part II. Quartus Software Install & Demo  
Under your TA’s guidance, install Quartus v9.1 on 
your laptop.  Follow along with your Quartus II 
tutorial as he demonstrates the various functions 
available in this fantastic free software.   

It is highly recommended that you take notes while 
your TA demonstrates this software and that you 
also ask question throughout the demo. You will be 
responsible for this material in your next lab. 

Part III. Lab CPLD Break-out Board 
Construction  
 
Verify that you have all of the required parts to build 
the lab CPLD break-out board with your TA.  

Begin building the board step by step under your 
TA’s guidance and according to the “UF-3701 
Board Construction Guide”.  Do not solder in the 
components until you first show your TA how they 
should be placed on this board.  If you destroy a 
board you will have to purchase another. You 
probably won’t finish the board construction in the 
first lab so put the partially completed board back 
in your toolbox at the end of lab and don’t work on 
it again until lab #2 (under your TA’s guidance).  

 

Future Trouble-Shooting Suggestions 

Your circuit will probably not work the very first 
time you build it.  Therefore, trouble-shooting is a 
basic skill that you will have to learn.  The 
followings are some helpful suggestions (please feel 
free to ask your TA any questions you may have on 
this subject): 
 
• Come prepared with a large, neat PRE-LAB 

schematic diagram (printed at home), with room 
for notes and corrections.  REQUIRED. 

• Your schematic should identify which gate on the 
IC chip that you are using and should also have the 
pin numbers labeled.  The schematic must also 
have your name printed on it (with Quartus II). 
REQUIRED. 

• In a large circuit, identify, build, and debug a small 
portion of the circuit at a time to isolate the 
problem.  In other words, decompose your design 
and your construction. 

• Start trouble-shooting at the point, at which the 
voltage value is wrong, in the circuit and continue 
to check your circuit backward, making sure that at 
each point the value agrees with your prediction. 

• Construct your circuit neatly.  Use appropriate 
length wires for connections; i.e. use short wires 
for short distance connections.  Your circuit should 
not look like a bowl of spaghetti or bird’s nest. 

• Use your multi-meter as a logic probe.  Ask your 
TA to demonstrate this if you don’t understand this 
statement. 

• Check IC insertion to make sure all the pins are in 
the holes correctly and the IC does not have any 
missing legs. 

• Make sure that the power and the ground are 
properly connected to all IC's. 

• DO NOT strip wire ends longer than 1/4" and jam 
long bare ends into the breadboard holes.  This will 
cause shorts and ruin the board. 

• DO NOT short the power supply to the ground.  
This will cause the permanent damage to the power 
supply. 

• DO NOT connect the power supply to the 
breadboard with reverse polarity.  This will cause 
the permanent chip damage. 

• DO NOT connect an output of any gate to the 
output of another gate, to a switch, to the power 
(+5V), or to the ground.  These situations will 
cause excessive currents and result in the 
permanent damage to the chip. 

 

 

Lab Point Breakdown 

Print-out/bring (5) docs to lab, 10% each, 50% Total 

Quartus Software downloaded before lab, 25% 
 
Following instructions on how to build the CPLD 
break-out board, 25% 


