How Character “A” is displayed:

The LED matrix used in this experiment is of size 5×7. We will learn how to display still characters in a standard 5×7 pixel format. The figure below shows which LEDs are to be turned on to display the English alphabet ‘A’. The 7 rows and 5 columns are controlled through the microcontroller pins. Now, let’s see in detail how it works.

Suppose, we want to display the alphabet A. We will first select the column C1 (which means C1 is pulled low in this case), and deselect other columns by blocking their ground paths (one way of doing that is by pulling C2 through C5 pins to logic high). Now, the first column is active, and you need to turn on the LEDs in the rows R2 through R7 of this column, which can be done by applying forward bias voltages to these rows. Next, select the column C2 (and deselect all other columns), and apply forward bias to R1 and R5, and so on. Therefore, by scanning across the column quickly (> 100 times per second), and turning on the respective LEDs in each row of that column, the persistence of vision comes in to play, and we perceive the display image as still.
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The table below gives the logic levels to be applied to R1 through R7 for each of the columns in order to display the alphabet “A”.
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Scanning across the columns and feeding with appropriate row values

ULN2803 or ULN2803:

You should have noted that across each row, one pin is sourcing the current for only one LED at a time, but a column pin may have to sink the currents from more than one LED. For example, the column C1 should be able to sink the currents from 6 LEDs while displaying the alphabet ‘A’. A microcontroller’s I/O pin cannot sink this much of current, so external transistor arrays are required. I am using ULN2003A IC which has seven built-in Darlington transistor arrays (see below). The inputs of ULN2003A are active high. This means the input pins must be supplied with logic high in order to bring the corresponding output pins to ground. The schematic of the Darlington transistor array inside the ULN2003A chip is shown below.
ULN2803 orULN2003 is same thing both has same purpose the only difference is the ULN2803 has 8 channels and ULN2003 has 7 channels. Internal structure of both chips is same. 
[image: image4.jpg]18]
28

B
48]
s8[]
68|
78[]

el

(TOP VIEW)

U

18
15
14
13)
12
1"
10)
]

1 fo Output

2c  Input c
3¢ B

- Loy

5C

6C 3

7C
com

ULN2003A, ULN2003A1, ULN2004A, ULQ2003A, ULQ2004A




UDN 2981 (8-Channel Source Driver):

This IC is recommended for high-side switching applications that benefit from separate logic and load grounds, these devices encompass load supply voltages to 50 V and output currents to 500 mA. These 8-channel source drivers are useful for interfacing between low-level logic and high-current loads. Typical loads include relays, solenoids, lamps, stepper and/or servo motors, print hammers, and LEDs.
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Basic Starting Circuit:
Both columns and row of dot matrix is controlled by microcontroller row is attached to UDN2981 Output and columns with ULN2803 Output. Both IC’s input Is attach to Microcontroller.
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