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Introduction

The ATmegal6 is an 8-bit microcontroller from Microchip’s AVR
family, designed with a RISC architecture that allows it to execute
most instructions in a single clock cycle, giving it a speed of up to 1
million instructions per second per MHz. It has 16 KB of flash
memory for program storage, 1 KB of SRAM for temporary data, and
512 bytes of EEPROM for permanent data storage. The
microcontroller can run at speeds up to 16 MHz and comes with
built-in communication features like USART, SPI, I?C, and JTAG, which
make it easy to connect with other devices and support debugging.

It also includes an ADC, timers, PWM outputs, and 32 I/0 pins,
making it flexible for many applications. With its efficiency and wide
voltage range, the ATmegal6 is commonly used in robotics, IoT
devices, automation, and educational projects.

Pin Diagram
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Specifications

e Looks like the specifications you pasted are actually for the
ATmega32, not the ATmegal6 .



Here’s a clean and short bullet-point version of the ATmegal6

specifications, formatted properly like your list:
ATmegal6 Specifications

32 x 8 general-purpose working registers

16 KB in-system self-programmable Flash program memory

1 KB internal SRAM

512 bytes EEPROM

Available in 40-pin DIP, 44-lead TQFP, 44-pad QFN/MLF packages
32 programmable I/0O lines

8-channel, 10-bit ADC

Two 8-bit timers/counters with prescalers and compare modes
One 16-bit timer/counter with prescaler, compare, and capture
modes

4 PWM channels

In-system programming by on-chip bootloader

Programmable watchdog timer with on-chip oscillator
Programmable serial USART

Master/Slave SPI serial interface

JTAG interface for on-chip debugging and programming

Application

It used in different temperature control systems.

It used in the different analog signal calculation and management
techniques.

It used in different entrenched schemes like chocolate apparatus,
peddling mechanism.

It used for controlling the motor.

It used for Numerical signal handling.

It used for Marginal Interfacing scheme.

Material Required

USB Cable
Flat Ribbon Cable
AVR Cable
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First, download the file usbasp.2011-05-28.tar.gz (519 KB).

After extracting, open the AVR folder and then go to the
Usbaspv2011_Proteus8.3Files folder.

Inside this folder, locate and open the ProgISP application (577 KB).

Opening this application will display the programming window used
for loading and flashing the .hex file into the microcontroller.

Steps :-

e PROGISP (Ver 1.72)
File Command Buffer About
PROGRAM BUFFER CHECKIO CONFIG Readme
Select Chip Program State COptions
|.§Tme§a 16A ~ | -+ ysp [limage Data
1 PowerOn Skip Blank Written
D: 1E-94:03 [ro |sn S [sip
Programming
== High [lchanged Down [[]Data Reload
Verify Signature Verify FLASH
Chip Erase [Jverify EEPROM
|:| Prewritten Fuse Ox93E1 |:| Program Fuse 0x93E1
[ Blank Check [JLock chip OXFF
Program FLASH [JEnabled xTAL
] rrogram EEFROM
E Erase Eﬁ Auto
Low Flazh:0/16384 Eprom:0/512
WWW.ZhlTfengsolLt.com
A kind reminder:
Please dick readme button and get yourself familiarized
with the latest features of this software befeore you
rroceed to using it. Thank you!

O x

File
Load Flash
Load Eeprom
Open Project
Save Flash
Sawve Eeprom

Sawve project

Command

Step 1: First, connect the AVR kit to the computer using a USB cable.
Once connected, the Program State indicator in ProgISP will be

highlighted.



File Command Buffer About
PROGRAM BUFFER CHECKIO CONFIG Readme

Select Chip Program State Options
[ Tmeco 1o PR NE 00 [image Data
Power0
: 1E:94:0F o [sn e
Programming
== High [CIchanged Down
Verlﬁr Signature PRG ISP greyed out
Select target Chip Erase If driver not installed
H orcannectign not
Ig frog‘ this [C]Prewritten Fuse || is :Ld
ro own
p [l Blank Check
Program FLASH
["]Program EEPROM
E Erase

Lew Flash:0/16384

3.3 [ 5kip Blank Written

[[Data Reload
Verify FLASH
[ verify EEPROM
[CpProgram Fuse
[CJLock Chip
[C]Enabled XTAL

[oxg0e1 |
[oxee ]

R auto

Eprom:0/%12

WWW . zZhltfengsort.com

A kind reminder:

Please click readme button and get yourself familiarized
with the latest features of this software befeore you
proceed to using it. Thank you!

Step 2:

Move the cursor to Select Chip and choose the correct IC (for

example, ATmega32A).

= PROGISP (Ver 1.72)

File Command Buffer About
PROGRAM BUFFER CHECKIO CONFIG Readme
Select Chip Program State
[#813 ATmegai1234r ~| [=+ |} PRG | UsB
p . =3 [E—Ta10
15E PR

ID: 1E : 97 - 05 RD

Programming

— High

i File
Load Flash
Load Eeprom
Open Project
Save Flash
Save Eeprom

Save project
»» Command

Options




Step 3:
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Load the program by selecting Load Flash, then browse and

select your .hex file, and finally click Open.

File Command Buffer About
PROGRAM BUFFER CHECKIO COMFIG Readme

Select Chip Program State
M ATmegatsa ~| [+ usB
1
m: 1E:94:03 |rD |sn 3
Programming
mm- High [lchanged Down
Verify Signature
Chip Erase

[1Blank Check
Program FLASH

[IProgram EEPROM

ﬁ Erase

Lo Flash:0/16384

A kind reminder:

Please dick readme button and get yourself familiarized
with the latest features of this software befeare you
proceed to using it. Thank you!

File Command Buffer About

wiaw Open
4 | <« stepper + stepper
Organize = MNew folder

MName
# Cuick access
. stepper.hex
s Desktop
Downloads
:_:E Documents
e Pictures
l Debug
l Debug
l Debug

lrtc

OneDrive - Persor

B8 This PC

Options
|:| Image Data
PowerOn

|:| Prewritten Fuse Ox99E1

www . zhifengsoft.

Debug

File
Load Flash
3.3V [Jskip Blank Written

Load Eeprom

Open Project
[JData Reload

Save Flash
Verify FLASH

Save Eeprom
[ verify EEPROM -

Save project
[IProgram Fuse Ox99E1 Command
[ Lock Chip OXFF
[JEnabled xTAL

ik auto

Eprom:0/512
O

Date modified

8/1/2024 4:13 PM




Then click on Auto

B @+ Al AGE OAPAEC.COC AEMepul+ 2T E - 0l ADEE= £2 OCAEMLp 14" @1 1LEB0F 0 — O *
File Command Buffer About
PROGRAM BUFFER CHECKIQ CONFIG Readme

Select Chip Program State Options Fila
B v|[#| PRG | usp [limageData Load Fiash
“I 5P f: Ef PowerOn 3.3V Skip Blank Written
ID: 1E:94:03 |RD 5N 3 [ske Load Eeprom
Programrming Open Project
= High [[]changed Down [[]Data Reload
Sawve Flash
Verify Signature Verify FLASH

Sawe Eeprom
Chip Erase [ verify EEPROM -
Sawve project

[CJrrewritten Fuse 0x99E1 [JProgram Fuse 0x99E1 Command
[Jelank Check [JLock chip OXFF

Program FLASH [JEnabled xTAL
[Jrrogram EEPR.OM
E Erase E* Auto
Low Flash:0/16384 Eprom:0/512

WWW.ZhlTfengsolt.com

A kind reminder:

Please dick readme button and get yourself familiarized
with the latest features of this software befeore you
proceed to using it. Thank you!




Step 4:-

See the output on kit

Step 5:-

(s b ol il GO Mk 8 <LK - (0% Mg eV MR O

| Vaw 1_ivm|'l.l-|l Bfln  Aboot

| e e et teaires of o poteare e vou

z MNLﬂCﬂ‘ L
Load Pt
|- Fezguuwerin Gpesmmy
—_— Lo Erprom
RS e s
T
Flaah FHIRWTIZ
g -
f " - Charnyed Do | Dt i rbnind
- o wly Sqrairy o ety LS
h ] Chp Erese ey M
i etk Program s
A Peagram FLAEH ok O
Frigrim BEPOCH  Eraaed KTHC
| Livsl |_l_-_-f’*"_| -....!.A-'__-I
twd"ﬂ'ﬂtl.'msmmm“mm_ﬂl-mlﬂﬂl
iamir—w:
g e ek, ey b dred gt poureed et status bar

Eerromed fo cwng £ Thark you /
| 7

It shows the message after the file uploaded sucessfully
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File - Command Buffer About
PROGRAM | BUFFER | CHECKIO | CONFIG | Readme |

: Erase, Write Flash, Verify Flash,Successfully done

Flash fie 1:8051\Demo Projects\Demo Projects\BiinkLED_p1,0\Interfacing LED.hex
kind reminder:

with the latest features of this software befeore you
proceed to using it. Thank you!

Done !!

E Fuse And Lock Config v Fle
2 Programm Options y e
WWW . LILL LSO UL L Wi Lﬂlﬂm
Select Chip Program State  Optians Open Project
sz - () RS |5 Dlimeowa SoNr
Flash:2108/8192 Save Eeprom
Programming
I"_'Iw [7] changed Down [7]Data Reload Save project
= High [¥] verify Signature [¥] verify FLASH v Command
[/] Chip Erase [ verify EEPROM
[l Blank Check ["|Program Fuse
Program EEPROM [T Enabled xTAL
Low oo
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Zadig-2.7 Driver Installation

1.

Plug in your RTL device

o When you connect the device for the first time, Windows may
either request a driver or automatically install a Microsoft driver.

o This is fine—it will be replaced in the next steps using Zadig.

Do not use the CD driver

o Do notinstall any software from the CD that comes with the
device.

. Download Zadig

o Get the latest version from: http://zadig.akeo.ie

. Extract the downloaded file

o Zadig is usually packed in a .7z file.
o Use 7-Zip (http://www.7/-zip.org) to extract it.

. (Alternative download: You can directly get version 2.1.1 as a zip

file from this link)

. Run Zadig

o Open Zadig.exe.

o You should now see the application running with an empty list of
devices.

Plug in USBASP

Install Zadig Step

Open Option


http://zadig.akeo.ie/
http://www.7-zip.org/
http://www.theremino.com/wp-content/uploads/files/zadig_2.1.1.zip

Ed Zadig — X
Device Options Help
List All Devices
. ¥ Ignore Hubs or Composite Parents V|| Edit
'V Createa Catalog File
. - More Information
Driver o 5 Install A ifi a
Sign Catalog & Install Autogenerated Certificate - - fibush?
UsB It Advanced Mode libusb-win32
) libuishk
Log Verbosi
WCD 2 = WinUISB (Microsoft
) devices found. Zadig 2.4.721
o Check List All Devices
El Zadig - X
Jevice Options Help
'V ListAll Devices
HD Us |~ Ignore Hubs or Composite Parents ~ CJedit
~ Create a Cataleg File .
Driver | .» ; - ? More Information
Sign Catalog 8t Install Autogenerated Certificate - v bush
USB It Advanced Mode libusb-win32
. libusbk
WCID Log Verbosity K e
devices found. Zadig 2.4.721
e Select USB ASP
B Zadig =
Jevice Options Help
USH Storage v | ] Edit
HD User Facng (Interface 0)

Logic

Us0 Stor

devices found,

UsSH Receiver (Interface 1)
LIS Receiver (Interface Q)

BUFPFALD Optical Drive
Intel(®) Wireless Blustooth(R)

Select Libusb-win32




B Zadig
Jevice Options  Help

i

T

| Ba

Dwiver I libush (v1,2.6.0)

| mefle | Mousb-winaz (v1,2:6.0)

use 1D | 16c0 | osoC |
wein? | X|

—_—l

devices found,

| “Tatlig 24,721
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e Click Reinstall Driver

ﬁ Zad g -
Device Options Help

USBasp | Installing Driver... 1 < Jedt
Installing Driver... )
Driver |libusb0 (v1.2.6.0] pu More Information
WinUSE (libusb)
USBID | 16C0 | 05DC ' | lbush-win32
o Reinstall Driver \d libusbk
wc = | X :

nstalling driver. Please wait... Fadig 247

e Check Your Device Manager

I'H
File P ATSTR] LT ST el
= e | vy | (S B e | B

- LDVDAOD-HROM drifivas

m Firrmwwara

digth Murman Interface Davicas

= |DE ATASATARP contrallers
i

e !
e ' libuzl-windd devices I
3 CAw

L 2 Menmiary 1echnaloadgy deswvices

“ by e mnad Gilhver pointing devices
M Ooniitors

. Metw ok adapters

Microchip Studio 7.0 Installation

Step 1: Download the Microchip Studio installer from link & double
click to run.

Step 2: This will launch the “License Terms” and prompt you to accept
the “license terms and conditions™.



Atmel Studio -

Atmel Studio 7.0

You must agree the license terms and conditions before you can
install Atmel Studio 7.0.

ATHMEL STUDIO -

EWD USER LICENSE AGREEMENT

IT IS5 IMPORTANT THAT YOU READ THIS AGREEMENT
CAREFULLY AND CCMPLETELY. This End User License
Agreement {"Rgreement™) is= a legally binding
agreement between, on one hand, either your employer
{if vyou are acting on behalf of your employer] or
you (if you are acting on vour own behalf)
{"Licensee™), and an the other hand, Atmel
Corporation ("Atmel"). By clicking the "I Accept™
button on this page or by downloading, installing or
using any of the scoftware awailable for downleoad on
this page ("Licensed Software™), you are indicating
that you are binding Licensee to the terms of this

R e SEA R hekes = e s e e

I agree to the License terms and conditions.

CAProgram Files (x86)\Atmel\Studio, L

[] send anonymous information to help improve the user experience.

Step 3: Select the necessary architectures you would like to work
with.
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Step 4: Next, depending on the version, it may ask if you wish to install
the Atmel Software Framework (ASF).

Atmel Studio

Atmel Studio 7.0

Select extensions

Atmel Software Framework and
Example Projects

Step 5: Atmel Studio Installer will validate your system before
starting the installation.



Atmel Studio - 4

Atmel Studio 7.0

System validation

Pending systemn reboot
Check for other installations running
Operating System Version

Running applications

L L LN
+

Disk space availability

BT T

Step 6: The installation will take some time according to your system
performance.
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Step:7 Installation Complete

You are recommended to restart your System.

Atmel Studio

Atmel Studio 7.0

Installation complete
Thank you for choosing Atmel Studio 7.0!

To complete the operation a system reboot is required. Please restart your
system by clicking 'Restart Now’

Step: 8 After restarting the system, the installation should finish with
this window. You can choose to launch Atmel Studio.



Atmel Studio

Atmel Studio 7.0

Installation complete

Thank you for choosing Atmel Studio 7.0!

Launch Atmel Studio 7.0

Close

Step: 9 Click On the following Icon and these type of window will

Open

ATMEL
STUDIO

Atmel

Step 10: File » New - Project
Step 11: Select GCC C Executable Project (C/C++)
Step 12: Click OK to create the project



dew Project

Recent

W
=1
=
g

Installed

CfCr+
Assembler
AtmelStudio Solution

Default -

GCC C ASF Board Project C/C++
GCC C Executable Project C/C++
GCC C Static Library Project C/C++
GCC C++ Executable Project C/C++

GCC C++ Static Library Project

Create project from Arduine sketch C/C++
MName: Geelibraryl
Location: C:\Users\USER\ OneDrive\ F¥ 140 Fuitmel Studio\7.0
Solution name: Geelibraryl

? x
Search Installed Templates (Ctrl+E) Pl

Type: C/C++

Creates an AVR 8-bit or AVR/ARM 32-bit C
++ Static Library project

Browse...

Create directory for solution

| ok || Cancel

Embedded solutions




Step: 13 Select ATmega32A - Click OK
Step: 14 Write the program
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Step: 15 Build solution - Build Succeeded - .hex file created
Step: 16 Open ProgISP (577KB application) » ProgISP window opens.

# PROGISP (Ver 1.72)

File Command Buffer About
PROGRAM BUFFER CHECKIO COMFIG Readme
Select Chip Program State Options

[ e ~||#| prG | usp [imageData

ISP y Fowers
ID: 1E:94:03 [RD |sN “ @ owerOn
Programming

- High [Jchanged Down

Verify Signature

Chip Erase

[drrewritten Fuse
[1Blank Check

Program FLASH

[JProgram EEFROM

E Erase

Law Flash:0/16384

A kind reminder:

Please didk readme button and get yourself familiarized
with the latest features of this software befeore you
|:rc:u:eed to using it. Thank you!

3.3 [ skip Blank Written
[Joata Reload
Verify FLASH
[ verify EEPROM
[CJProgram Fuse
[JLodk chip

[JEnabled ¥TAL

i auto

Eprom:0/512

WWW . ZN1Tengsol T . COoMm

% File
Load Flash
Load Eeprom
Open Project
Save Flash
Save Eeprom

Save project

2 Command

Step: Go to Load Program - Load Flash - Select your .hex file » Open




File Command Buffer About

g Open
4 B « stepper > stepper
Organize * Mew folder -~ W

MNarme Status Date modified
# Cuick access

N Desktop B [ ] stepper.hex L 8/1/2024 4:13 PM
Downloads o
& E Documents
s Pictures *
l Debug
l Debug
l Debug

lrtc

OneDrive - Persor

B This PC

Document » Atmel Studio 7 » 70 » GCC Applicationl » GCC
Application » main
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Examples:-

1LED

A Light Emitting Diode (LED) is one of the most widely used
semiconductor devices that emits either visible light or invisible
infrared light when it is forward biased. Remote controls, for example,
generate invisible infrared light.

The LED converts electrical energy into light energy through a
process called electroluminescence. When a voltage is applied across
the LED, electrons and holes recombine in the semiconductor
material, releasing energy in the form of photons (light).

LED BLINKING



SAS PREME GG SO LTS

e r—




2 LED CHASER

G
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3 BUZZER

A buzzer is an electronic device that generates sound by converting
electrical energy into sound energy. It typically consists of a
piezoelectric crystal, which expands and contracts when an
alternating current is applied to it, creating sound waves.

Buzzers are commonly used in a wide range of applications such as
alarms, timers, and warning systems. They can also be used in
electronic devices such as mobile phones, computers, and other
electronic devices to generate different sounds and tones.






LCD (Liquid Crystal Display)

An LCD is a widely used electronic display module found in devices
such as mobile phones, calculators, computers, and TVs. It is often
preferred over multi-segment LEDs and seven-segment displays
because it can show custom characters, symbols, and animations with
ease. LCDs are also inexpensive, programmable, and versatile.

aFind
aPin 1
a Pin 2
a Pin 3
aPind
aPinb
a Pin &
aPin7

o et et et et et et et

=3 Enable

i Da
I Da
D2 * 8L
el Da
ER Da
D Da
el Da
WpEX LED+ 5V

TR Register select
plR Da

] Ground
W Contrast control
UV Readwrite
W= | ED- Ground

ool +5V

Features of LCD

o Operating voltage: 4.7V - 5.3V

Two display rows, each supporting 16 characters
Low current consumption (~1mA without backlight)
Each character is displayed in a 5x8 pixel matrix
Supports alphabets, numbers, and symbols

Can operate in 4-bit or 8-bit mode
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4 RELAY

e Arelay is an electromechanical or electronic switch used to open
and close circuits. It works by energizing a coil that changes the
state of its contacts.

e NO (Normally Open): Contact remains open when the relay is not
energized. When the coil is energized, the contact closes, allowing
current to flow.

e NC (Normally Closed): Contact remains closed when the relay is
not energized. When the coil is energized, the contact opens
stopping the current flow

Relays are widely used in control panels, automation systems, and
electronic circuits. They allow a low-voltage signal to control higher
voltages and currents, making them useful for switching heavy loads

safely.



5 SEVEN SEGMENT DISPLAY

A Seven Segment Display (SSD) is a simple electronic display device
used to show numerical digits (0-9) and a few characters like A, B, C,
E, F, H.

It is made up of 8 LEDs — seven LEDs form the segments labeled a-g,
and one LED is used for the decimal point (dp). By turning ON or OFF
different segments, digits and characters can be displayed.

Each SSD has 10 pins:

8 pins for the segments (a-g + dp) and 2 pins as common terminals
(COM). The COM pins are internally shorted, so you only need to use
one of them.



g fcoma b

e dcom c dot

Types of Seven Segment Displays

e Common Anode (CA): All anodes are connected together at the
COM pin. Segments light up when their cathode is connected to
GND.

e Common Cathode (CC): All cathodes are connected together at the
COM pin. Segments light up when their anode is connected to VCC.
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5 RTC (REAL TIME CLOCK)

e Real Time Clock (RTC) is used to track the current time and date. It
is generally used in computers, laptops, mobiles, embedded
system applications devices, etc.

e In many embedded systems, we need to put time stamps while
logging data i.e. sensor values, GPS coordinates, etc. For getting
timestamps, we need to use RTC (Real Time Clock).

e Some microcontrollers like LPC2148, LPC1768, etc., have on-chip
RTC. But in other microcontrollers like PIC, and ATmegal6/32, do
not have on-chip RTC. So, we should use an external RTC chip.

Specification of DS1307

e 12C Interface: Standard 12C interface, with 7-bit addressing

e SRAM Memory: 56 bytes of battery-backed SRAM

e Operating Voltage: 4.5V to 5.5V (nominal).

e Interface: I2C (2-wire, Address: 0x68).

o Timekeeping Functions: Seconds, Minutes, Hours (12/24 hour
format), Day, Date, Month, Year.

o Battery Backup: Consumes

e in battery backup mode with oscillator running, operating from a
2.0V to 3.5V source (typically a 3V CR2032).



e Non-volatile RAM: 56 bytes of user storage.
e Package: 8-pin DIP or SOIC.
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6 Keypad

Normally, we use a single 1/0 pin of a microcontroller to read a digital signal,
such as the input from a switch. However, in applications that require multiple
keys (like 9, 12, or 16 keys), connecting each key individually would consume a
large number of 1/0 pins. For example, connecting 16 keys directly would occupy
16 1/0 pins of the microcontroller. These I/0O pins are not only used for reading
digital inputs but are also required for other important peripheral functions
such as ADC, I?C, and SPI communication. If too many pins are dedicated to
switches, we lose the flexibility of using them for these peripheral connections.

// This code demonstrates the 4x4 keypad array interfaced with
ATmega

at PORTB,

// Since, the output response of the key_presses are being displayed
on the

hardwired 7 segment display which is using BCD decoder,

// it can only display the output in proper form upto 0-9 digits, the
rest of




the key_responses are displayed in terms of symbols as follows:

DCBA BCD_output_responses on 7 seg display
0000 O
00011
00102
00113
01004
01015
01106
01117
1000 8
10019

1010 [_ (A)

1011 _| (B)

1100 |_| (C)

1101 |_
_(D)

1110 |_ (E)
l_

1111 (F)






MUITIPLEXED DISPLAY

A multiplexed display is a method of driving multiple visual display units, such
as seven-segment displays, using fewer input/output lines from a
microcontroller or driver circuit. In this technique, all segment lines of the
displays are connected in parallel, while each display has a separate enable line.
The controller activates one display at a time, sending the required data to the
common segment lines. By rapidly switching between the displays in a
sequential manner, each digit appears to glow continuously due to the
persistence of human vision. This approach significantly reduces the number of
control pins required and is commonly used in digital clocks, calculators,
counters, and various embedded systems where pin economy and efficient
display control are essential.

Technical Specifications:
Digits/Characters: Commonly availablein 1, 2, 3, 4, or 8 digits.

Dimensions: Ranging from 0.3-inch, 0.43-inch, 0.56-inch, to large 2.24-inch
character heights.

Display Type: Available in common anode (CA) or common cathode (CC)
configurations.

Driver Interface: 12C or SPI interface to connect to microcontrollers.
Supply Voltage: Typically 3.3V to 5.3V, ideal for microcontrollers like Arduino.

Current Consumption: Low power, often operating with 2mA to 30mA drive
currents.

Frame/Refresh Rate: LCD types typically operate at 32-128Hz, with 64Hz as a
common standard to reduce flickering.

Brightness Control:Often includes adjustable brightness via the driver chip






