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7x5 LED MATRIX Using Arduino

resented here is a simple 7x5
PLED matrix circuit driven by
Arduino Uno. It can be used
to display your name or create any
number of patterns. If the logic
of this LED matrix is understood,
it would be easy to handle much

larger matrices and even make a 3D
LED matrix.

Circuit and working

The circuit shown in Fig. 1 includes
an Arduino UNO board, a few tran-
sistors that act as switches, a few
resistors and LEDs. Arduino board
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top-left LED is addressed as (0,0),
the top-right as (0,6), the bottom-
right one as (4,6) and so on.
Arduino Uno board. Arduino is
an open source electronics proto-
typing platform based on flexible
and user-friendly hardware and
software. It can be used by anyone
for creating interactive objects or
environments. The board consists
of an ATmega328 microcontroller
(MCU), 14 digital I/0 pins, six
analogue inputs, a USB connection
for programming the onboard MCU,

a power jack, an ICSP header and
a reset button. It is operated using
a 16MHz crystal oscillator. Arduino
board is connected to the computer
with a USB cable and programmed
using Arduino IDE.

LED matrix. The LED matrix
consists of 35 LEDs connected as
per the circuit diagram. Seven tran-
sistors are used in the circuit to en-
hance switching action of the MCU.
Collector terminal of each transistor
(T1 through T7) is connected to 5V
supply output from Arduino board.

Emitter terminals of the transis-

tors are connected to each column
of the matrix. Resistors R1 through

controls the LEDs and their timings

according to the code programmed SIS

) . . T1-T7 - BC547 npn transistor

into it. In the matrix arrangement, LEDI-LED35 - 5mm LED R7 are connected to the bases of
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Fig. 1: Circuit diagram of the 7x5 LED matrix using Arduino
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row is activated, one

7% \ lead each of all LEDs
(/7 in that row gets the
4 .
/ required voltage. In
/ order to make a sin-
o

gle LED in this row to
glow, the correspond-
ing column line is
activated.

Making all LEDs
glow in a particular
row by activating all
column transistors
may cause overload-
ing for Arduino.
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are switched between
on and off states so
fast that, in effect, all
LEDs seem to glow
continuously—a
phenomenon called
Fig. 2: Actual-size PCB layout of the 7x5 LED matrix using Arduino persistence of vision.
Similarly, to dis-
play a character, the
LEDs required to dis-
play the character are
activated and deacti-
R1-R7 = 1K vated one by one in
LU LSS emiE)  wwm high speed, tricking
the eye to interpret it
as a continuous glow
of LEDs, thus seeing
the required character
glow continuously.
Collectors of all
transistors are con-
nected to 5V supply
from Arduino Uno
board, emitter pins
are connected to each
column of the LED
matrix and bases of
LED3B _LED35 these transistors are
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Fig. 3: Component layout of the PCB through current-
limiting resistors
to another set of pins on Arduino plexing is employed to operate LED (R1-R8). Analogue input pins are
board, represented as column pins matrices. By using this technique, used as digital pins in this project
in the code. different LEDs can have common to provide ground potential for the
Multiplexing LED matrix. Multi- row and column lines. When one LED terminals.
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Fig. 4: Proposed LED matrix arrangement
(3D visualisation in Proteus 8)

To turn on an LED, the cor-
responding analogue pin is turned
to low state and the corresponding
digital pin to high state, which turns
on the transistor. Thus 5V supply
from Arduino reaches the positive
terminal of the LED, and current
gets a complete closed path via
Arduino’s analogue pin.

A user-defined function is writ-
ten in the code so that when we in-
put the value of the row and column
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number to the function, correspond-
ing LED in the matrix glows.

J1-J4 are common jumper wires.
Interconnect each other through
external wires.

Software

Software code for Arduino Uno

is written in Arduino program-
ming language and compiled using
Arduino IDE. The file name is
led_matrix_7x5_efy.ino, compiled
in Arduino IDE. The program is
included in this month’s EFY DVD
and the algorithm is described in
the program using comments. The
program is uploaded to Arduino Uno
by clicking Upload in Arduino IDE.
Select the correct board and COM
port before uploading the code.

Construction and testing

An actual-size, single-side PCB of
the 7x5 LED matrix is shown in Fig.
2 and its component layout in Fig. 3.
Proposed LED matrix arrangement is

shown in Fig. 4.

Mount the components as shown
in the PCB layout. Then, install
Arduino IDE in your computer.
Open the program and upload it to
Arduino board. The LEDs should
start glowing.

To test the LED matrix board,
check and ensure each LED is in
its respective row and column. For
initial testing of Arduino board,
upload a simple program like Blink
from the example sketches in Ar-
duino IDE.
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