
Manual of Board ET-AVR328 PLUS1,2 
 

                                                                                                                                                 WWW.ETT.CO.TH -1- 

 
                                                                            
 

 This ET-AVR328 PLUS1,2 is ARDUINO Board Microcontroller in the family of 

AVR ATMEGA328; it can develop and write program by C Language. Moreover, it can 

use only one Program ARDUINO to write, compile and download program. When 

downloading program into MCU, it downloads via 5-Wire Serial Port RS232 of PC. 

This Board version provides circuit and connects I/Os to Port Pin of MCU 

completely, so user can use this board to learn and study how to write program 

in order to control I/O on Board instantly. This board emphasizes practical 

skill of writing program about RTC (#DS3231) such as time setting, alarm 

setting, temperature, and humidity. In this case, it shows the result on LCD 

Display 1x16 (PLUS1) or 2x16(PLUS2). ETT provides example programs including 

Library that controls I/Os on board; so, it is suitable for students or 

beginners who require studying and learning how to write program on Board 

Microcontroller.  

 

 
  

SPECIFICATIONS OF MCU ATMEGA328 
- MCU DIP TYPE 8-Bit 28-PIN, Port I/O 23-PIN (PB0-PB7, PC0-PC6, PD0-PD7) 
- 32 KBYTES FLASH Memory, 2 KBYTE RAM, 1 KBYTE Internal EEPROM 
- 10,000 times for Flash program and 100,000 time for EEPROM 
- Run at Frequency 20 MHz at the maximum, Voltage 1.8 V – 5.5 V 
- Peripherals of MCU consists of 8-Bit Timer Counter, 16-Bit Timer Counter, PWM 

6-Channel, ADC 10-Bit 6-Channel, USART (RS232), SPI and I2C 

- Have ADC 10-Bit 6-Channel, USART (RS232), SPI 
 

 
 

SPECIFICATIONS OF ET-AVR328 PLUS1 and PLUS2 
- Use MCU ATMEGA328 28PIN DIP Type, run at Frequency Crystal 16 MHz. It 

installs Program Boot Loader of Arduino version Genuino uno completely. 

- Develop and write program by Program Arduino directly; it can download the 
written program via Connector RS232 5-Wire on board 

- Use Power Supply DC +5V and its Connector Type is Box 2 Pin  
- Provide I/Os on board to develop and write program as follows;  

 5-Push Button Switches with 5-colors covers of button  

 1-Slide Switch  

 RTC-DS3231 with Battery Backup 

 Character LCD 1x16 (PLUS1 version) or Character LCD 2x16 (PLUS2 version) 

that can adjust Contrast, use SPI Interface and control the operation 

through IC 74HC595 on board 

 Relay OUTPUT 2-Channel; 10A/DC24V, 120VAC and NO:10A /250VAC, 

NC:6A/250VAC     

 Buzzer 

 DC-IN 2-Channel; it sets Jumper to choose 3 of Input Voltages; 

5V/12V/24V as preferred  

 Connector RS232 4 Pin can be connected with ET-Touch PAD 4x4 of ETT 

 Connector Box 5-Pin 2-Channel can be connected with ET-Sensor No.AM2302, 

SHT15 and SHT31 of ETT 

 

 

 

 

 

 

ET-AVR328 PLUS1,2 
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ATMEGA328 ARDUINO PIN MAPPING 
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STRUCTURE OF BOARD ET-AVR328 PLUS 1,2 
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No.1,2 RELAY-OUTPUT CH1,CH2: It is Contac Relay Output CH1,CH2 as 

10A/DC24V,120VAC type; its connections is shown below. Pin 

Control:D11(CH1), D12(CH2) runs at Logic 1; please look at LED-RY of 

each  channel that will be lit up (ON) when it is activated. 

 
 
 
 
 
 
 

No.3,4 DC-IN CH1,CH2: This Connector receives Voltage Input-CH1,CH2 that is 

DC 5V ,12V, 24V to convert the signal to Logic TTL 5V. It can choose 

level of Input Voltage by setting Jumper to the position according 

to the inputted Voltage level. The positive terminal is inputted to 

Pin IN+ and GND is inputted to Pin IN-; please look at the 

connection below. Pin Read Logic:D9(CH1), D10(CH2). 

 

When inputted the Voltage at IN+ as Logic 1 (5, 12, 24V) and 

IN- as GND, OUTPUT TTL that is sent out is Logic 0 and LED on board 

will be lit up (ON). Or, when inputted Voltage at IN+ as Logic 0 

(GND or not input any Voltage), OUTPUT TTL that is sent out is Logic 

1 and LED on board will be OFF. 

 
 
 
 
 
 
 
 
 
 
 

NOTE:  Before inputted any Voltage, please ensure th at it sets  Jumper  to 

choose  Input Voltage correctly.  

 
No.5 POWER: This Connector Block 2Pin connects to Power Supply DC 5V. 

 

No.6 Battery Backup: This Socket inserts Battery 3V(CR2032) to backup RTC 

DS3231. 

 

No.7 RTC: This IC RTC DS3232 reads and setup date, time, and alarm. It uses 

I2C Interface; Pin Control:A4(D18)=SDA, A5(D19)=SCL and I2C Address 

is 0x68. 
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No.8 Sensor-I2C: This Connector Block 5Pin connects to Sensor of ETT to 

measure temperature and humidity that is ET-SENSOR SHT31. It uses 

Pin Control:A4(D18)=SDA, A5(D19)=SCL and I2C Address is 0x44. 

 
 
 
 
 
 

No.9 DS1820: This is OPTION of Temp Sensor, it needs to customize and add 

more devices into board by own self. This Temp Sensor is 1-Wire 

Interface that uses Pin Control:D5. Moreover, it has to setup Jumper 

to the position of EN. 

 

No.10 E2PROM: This is OPTION of E2PROM 24LC32(4K); it needs to customize and 

add more devices into board by own self. It uses I2C Interface that 

uses Pin Control:A4(D18)=SDA, A5(D19)=SCL and I2C Address is 0x50. 

 

No.11 BUZZER: This device generates sound and it runs in the format of ON/OFF; 

it uses Pin Control:D6 (1=ON, 0=OFF). 

 

No.12 SENSOR: This Connector Block 5 PIN connects to Sensor of ETT to measure 

temperature and humidity. If it is “ET-SENSOR SHT15”, it uses Pin 

Control:D5=DATA, D13=SCK; or, if it is “ET-SENSOR AM2302”, it uses 

Pin Control:D5=SDA. In this case, it has to choose one type; it 

cannot use both Sensors at the same time. When user requires using 

this Connector and has already added Option No.9 into board, it has 

to set Jumper in the part of Option to the position of DIS. 

  

 
 
 
 
NOTE:  I2C Address of the I2C  Device that i s mentioned in this  manual, it is 

used together with Library of  Arduino in the CD only .  

 

 

No.13 SW-SHIFT: This Slide Switch is connected to Pin:D3. When it is slid up, 

it becomes Logic „1‟, and when it is slid down, it becomes Logic „0‟ 

instead. 

 

No.14-18 SW-PRESS: This Push Button Switch is connected to Pin:A3(D17), D2, 

A0(D14), A2(D16), and A1(D15), respectively. When it is in the 

normal state that user does not press any switch, it is Logic „1‟, 

but when the Switch is pressed, it becomes Logic „0‟ instantly. 

 

No.19 Con-SW: This is OPTION of Connector Box 2 Pin of 6 Switches on board to 

be externally connected to outside board; it needs to customize and 

add more devices into board. It arranges connectors as shown below; 
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No.20 Download: This Connector RS232 5Pin is parallel connected with RS232 

No.21. This Connector has an additional Pin DTR, MCU can enter Boot 

Mode automatically; so, it is unnecessary to press any SW from 

external board when downloading Code that is written and developed 

by Program Arduino. Moreover, it can receive-send data to the 

external device but it is quite inconvenient, especially the circuit 

connection. Pin is connected to Pin D0=Rx and D1 = Tx and there is 

IC Line Driver Max232 is an intermediate to convert the signal level. 

Remember, any device that is connected with this Connector must have 

this IC Line Driver, or the device can be connected to Port RS232 of 

PC directly. Moreover, it has to cross the wire between Rx and Tx. 

It arranges Pin a shown below; 

 
       
 
 
 

No.21 RS232: This Connector RS232 4 PIN that is parallel connected with RS232 

No.20. The operation is the same as No.20 because it is the same 

position but the main purpose of this Connector is to send-receive 

data to the external devices conveniently. It arranges Pin as shown 

below; 

 
 
 
 
 

It has to cross the wire between Rx and Tx and the device that is 

connected with Signal Tx,Rx must be connected through IC Line Driver. 

 

NOTE: When using the Connector RS232 No.20 and No.21, user has to 

choose only one conn ector b ecause it is the same position .  If it is 

connected at the same time, the error can be occurred while 

downloading Code or it sends - receives data incorrectly.  

 

   
No.22 Jumper-DTR: When it removed Cable Download from board, it is free to 

set Jumper to any position as preferred because there is no any 

effect on running program. On the other hand, if it is connecting 

the Cable Download with board, it always sets Jumper to the position 

of EN. If user wants to see the operation of program, it has to set 

this Jumper to the position of DIS because board will be reset 

instantly if Program Arduino is opened while running Code.  
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No.23 SW.RESET: This SW.RESET is used to reset Board or MCU to restart 

program. 

 

No.24 ICSP: This Connector 6Pin to burn Boot Loader of Arduino if Boot Loader 

is damaged. In this case, user can‟t download any written Code 

through RS232, it has to use external Burn or Programmer such as ET-

AVR ISP MKII to burn Boot Loader. However, user can return the board 

to ETT to burn new Boot Loader. 

 

No.25 Contrast: This is VR 10K to adjust Contrast of LCD Display as preferred. 

 

No.26 LCD Connector: This Connector is connected to LCD 16x1 (PLUS1) or LCD 

16x2 Black Light (PUS2). 

 
Initial Use of Board 
 

1) Install Program Arduino that is accompanied with CD, File Install 

óarduino- 1.6.7 -windows.exeô. The example program in CD is written by this 

Program Arduino version; it can skip this step if user has already 

installed the older or newer version. However, if there is any error after 

compiled this example, user can install this version later. 

2) After installed Program Arduino completely, it has to include Library of 
examples into the Library of Arduino before running the example program as 

follows; 

2.1) Open Program Arduino 

2.2) Go to Menu „Sketchô; choose Include Librar y; and click Add .ZIP 

Library  as shown below;  

 
 
 
 
 
 
 
 
 
 
 

2.3) A window appears to choose File Library to Add…, link to the 

location that stores File Library of example program, it is in 

Folder :  Example_Plus1 (or Example_Plus2 )/Libary_Ext/éFolder Library 

as shown below. Click Folder Library that user would like to add; 

click Open and adds one by one folder until all existing Library are 

added completely. 
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2.4) Check if the Library is added in the program correctly; click Menu 

„Sketchô, choose In clude Library  and it will show the added Library 

as shows below; 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.5) Provide Power Supply DC 5V (No.5) into board and connect Cable 

Download RS232 between PC and Connector 5 Pin (No.20) of board. If 

PC has no any RS232, it needs USB Converter to convert signal to 

RS232 (in this case, user can buy ET-USB/RS232 MINI R1). 

 

2.6) Open an example file of board (.ino); in this case, double-click 

file .ino directly or open Program Arduino first and then go to Menu 

File  and click Opené as shown below; 
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A window appears; go to the location that stored user‟s example file, 

click that file and click Button Open as shown below. The example 

below shows how to open File Ex1_LCD16x1.ino .    

 
 
 
 
 
 
 
 
 
 
 
 

 
2.7) A new window appears after opened the file; go to Menu Tools , choose 

Boards: , and choose board version as ñArduino/Genuino Unoò as shown 

below; 
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2.8) Go to Menu Tools  again, choose Port:  and choose the Comport  number 

of PC that user has already connected the Cable Download of board as 

shown below;  

 

 
 
 
 
 
 
 
 
 
 

 
  

The way to see the Comport number of PC that is connected and used 

is to right-click the Icon Computer  on the desktop, choose 

Properties , choose Device M anger , choose Ports(COM&LPT)  and finally, 

user can see the actual connected Comport Number as shown below;  

 
                            
 
 
 

     
2.9) Click the Button [   ] to compile the example program to check if 

there is any error; or click Button [   ] directly, it compiles and 

downloads the example Code into board directly. Next, the Program 

that is downloaded into board will run automatically. But, if the 

Program does not run or it runs incorrectly, please press SW.RESET 

on board to restart the program. 
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Example Program 

 
 The Example Programs of Board ET-AVR328 PLUS1 and ET-AVR328 PLUS2 run 

in the same way, except the part of LCD Display because it is different to 

refer to Address position of LCD 16x1 and LCD 16x2 to show message. It is 

better to divide these example programs into 2 groups according to board 

version; so, user should choose and download example program to test the 

operation of board correctly. All Example Programs are stored in Folder 

Example_Plus1  and Example_Plus2 . 

 

          Please look at the Example Program that is related to LCD when using 

Library “Lib_LC D_Spi595_Ext ” in CD. If it is LCD 16x1, there is 1 line 16-

Characters; when writing program, please look at the position of the first 

8 characters (from the left side to the right side) to refer to Address 0-

7, Line 0 and the last 8 characters refer to Address 0-7, Line 1. If it is 

LCD 16x2, there are 2 lines 16-Characters; when writing program, please 

look at the position of the first 16 characters upper-line to refer to 

Address 0-15, Line 0 and the last 16 characters lower-line refer to 

Address 0-15, Line 1. So, it can replace the position of Address and Line 

instantly when calling the Function lcd.setCursor (Address, Line ) as 

described above.   
 

Example Program that is related to ET-SENSOR is to show value of 

temperature and humidity that is measured through LCD Display. When 

testing the operation, it has to connect ET-SENSOR to Connector Sensor of 

Board; in this case, it can directly connect the Cable that provided in 

the box with Sensor. Remember, it has to connect Sensor version correctly 

according to each compatible Socket on board. 

  
The Example 12, it connects ET-Touch PAD 4x4 with board through 

Connector RS232 4PIN; it is connected through IC Line Driver MAX232 and it 

uses Baud Rate at 9600. When user presses any Key on the Touch PAD, the 

value of the pressed Key will be shown on the LCD Display instantly. The 

Cable connection between RS232 of Touch PAD and RS232 of Board must be 

crossed between Rx and Tx of each side as shown below; 
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Figure shows size of board ET-AVR328 PLUS1, 2. 
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Figure shows Circuit of Board ET-AVR328 PLUS1, 2(1). 
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Figure shows Circuit of Board ET-AVR328 PLUS1, 2(2). 


