
Altera DE2 Board
The Altera DE2 Board contains a Programmable Logic Device (PLD) which is a

chip that can be programmed to perform a wide variety of logical operations (AND, OR,
NOT, NAND, etc) in any combination. The PLD provided on our development board
(EP2C35FPGA) can be programmed to implement a wide range of designed circuits.

Figure 1 The DE2 Board

Quartus II Software
The Quartus II software provides the means in which we can program the

PLD with our circuit design. The software facilitates a process in which we create
our design, verify our design is correct, and then implement our design with the
PLD. The basic design flow is shown on the right. This software allows you to
build digital logic circuits with pictures. Next the program will check to see if
there are any errors (we call this compiling). When you compile your design, the
program determines how to configure the PLD so that it functions just as you’ve
designed. Once your circuit has compiled with no errors, you can then simulate it
and the program will display an output for you circuit. This will allow you to see
if the circuit is doing what you thought it would. A by-product of compiling our
design, is that the program will select certain pins on the PLD for the input and
outputs. However, you sometimes know better where you would like to connect
these than the program so you have the option of assigning the pins ourselves.
Finally, you program the PLD by sending a stream of bits from your program to
the PLD which contains the information on how to configure the PLD so that it
functions just as you’ve designed. To check our design, we connect the chip
inputs to switches and toggle those on and off for “1s” and “0s” and connect the
chip outputs to LEDs which when on or off represent a “1” or “0” respectively.
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Figure 2











Table 2. Table 3. Table 4.

HEX 0 Digit Pin No. HEX 1 Digit Pin No. HEX 2 Digit Pin No. HEX 3 Digit Pin No.
Digit 0 PIN_AF10 Digit 0 PIN_V20 Digit 0 PIN_AB23 Digit 0 PIN_Y23
Digit 1 PIN_AB12 Digit 1 PIN_V21 Digit 1 PIN_V22 Digit 1 PIN_AA25
Digit 2 PIN_AC12 Digit 2 PIN_W21 Digit 2 PIN_AC25 Digit 2 PIN_AA26
Digit 3 PIN_AD11 Digit 3 PIN_Y22 Digit 3 PIN_AC26 Digit 3 PIN_Y26
Digit 4 PIN_AE11 Digit 4 PIN_AA24 Digit 4 PIN_AB26 Digit 4 PIN_Y25
Digit 5 PIN_V14 Digit 5 PIN_AA23 Digit 5 PIN_AB25 Digit 5 PIN_U22
Digit 6 PIN_V13 Digit 6 PIN_AB24 Digit 6 PIN_Y24 Digit 6 PIN_W24

Table 5.

For further inputs/outputs, refer to the DE2 user’s manual.

**Input/Output Notes**
All LEDs are Active High (low turns them off, high turns them on)
For the toggle switches, up=high and down=low
For the pushbutton keys, up=high and down=low (passive high)
The seven segment displays are hardwired to Active Low

LED Pin No.
LEDR 0 PIN_AE23
LEDR 1 PIN_AF23
LEDR 2 PIN_AB21
LEDR 3 PIN_AC22
LEDR 4 PIN_AD22
LEDR 5 PIN_AD23
LEDR 6 PIN_AD21
LEDR 7 PIN_AC21
LEDR 8 PIN_AA14
LEDR 9 PIN_Y13

Toggle Switch Pin No.
SW 0 PIN_N25
SW 1 PIN_N26
SW 2 PIN_P25
SW 3 PIN_AE14
SW 4 PIN_AF14
SW 5 PIN_AD13
SW 6 PIN_AC13
SW 7 PIN_C13
SW 8 PIN_B13
SW 9 PIN_A13

Clock Pins Pin No.
27 MHz Clock Input PIN_D13
50 MHz Clock Input PIN_N2

Pushbutton Key Pin No.
KEY 0 PIN_G26
KEY 1 PIN_N23
KEY 2 PIN_P23
KEY 3 PIN_W26




