
 

 

 

 

 

 

 

ATmega64 T-Bird Summary 

GPIOs 

LEDs 
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Seven-segment display 

Matrix keyboard 

Timers, IT, PWM 

RGB LED 

LCD 

UART 

ADC 

RS485 

 

 

 

A szakkollégium 2023-24 évi működését támogatja a Nemzeti Tehetség 

Program és a Kulturális és Innovációs Minisztérium, az Emberi Erőforrás 

Támogatáskezelő által kiírt „Szakkollégiumok tehetséggondozó programjainak 

támogatása” című pályázata (NTP-SZKOLL-23-0056).  
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ATmega64 

  

https://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-2490-8-bit-AVR-

Microcontroller-ATmega64-L_datasheet.pdf   

https://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-2490-8-bit-AVR-Microcontroller-ATmega64-L_datasheet.pdf
https://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-2490-8-bit-AVR-Microcontroller-ATmega64-L_datasheet.pdf
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1. Figure 

 

2. Figure 
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T-Bird 3 

 

Development Board with ATmega128/64 

 

 

3. Figure 

  



 

4 
 

Base T-Bird board 

- ATmega128 or ATmega64 MCU 

- 8 LEDs 

- 5 buttons 

- 16MHz or 8MHz CLK 

- RTC 

- USB-serial FTDI 

- Piezo buzzer 

- LM35 temperature sensor 

- Bulit in JTAG debugger/programmer 

- DAC 

- Power over USB and external power option 

- Fuse 

- GPIO connectors 

 

4. Figure 
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Extension Board 

- LCD display 

- Seven segment display 

- Matrix keyboard 

- RGB LED 

- LM35 temperature sensor  

 

 

5. Figure 
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PORTs 

 

6. Figure 

 

 

7. Figure 
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8. Figure 

 

9. Figure 

 

10. Figure  
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ATmega64 

  

https://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-2490-8-bit-AVR-

Microcontroller-ATmega64-L_datasheet.pdf 

 

 

PORTs 

 

11. Figure 

 

  

https://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-2490-8-bit-AVR-Microcontroller-ATmega64-L_datasheet.pdf
https://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-2490-8-bit-AVR-Microcontroller-ATmega64-L_datasheet.pdf
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GPIO - LEDs 

 

12. Figure 

 

13. Figure 

 

14. Figure 

 

15. Figure 
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GPIO – PUSH BUTTONs  

 

16. Figure 

 

 

DDRn – Data Direction Register 

 Set a PIN to INPUT (0) or OUTPUT (1) 

 Readable and writable. 

 

PORTn – PORT Write Register 

 Set a PIN to LOW (0) or HIGH (1) 

 Readable and writable. 

 

PINn – PORT Read Register 

 Read a PIN: LOW (0) or HIGH (1) 

 Readable (only).
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GPIO – SEVEN-SEGMENT DISPLAYs 

  

 

 

ENABLE: Enable the seven-segment display (0x80) 

SEL2-0: Select DIGIT (0-4) 

 Operation: 

Digit0:  SEL3-0 000 

Digit1:  SEL3-0 001 

Digit2:  SEL3-0 010 

Digit3:  SEL3-0 011 

    :     :  SEL3-0 100 

 

DATA3-0: BCD number for display (0-9: 0000-1001) 

 

Note: Only one digit can be active at a time! 
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GPIO – Matrix keyboard 

 

 

 

 

 

 



 

13 
 

 

 

 
 

 
 

Constant array for matrix keyboard 

 
const unsigned char keys_array[12] = { 69, 14, 13, 11, 22, 21, 19, 38, 37, 35, 70, 67 }; 
//         0   1   2   3   4   5   6   7   8   9   *   # 
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8-bit Timer/Counter0 with PWM and Asynchronous Operation 

 

http://ww1.microchip.com/downloads/en/DeviceDoc/atmel-2490-8-bit-avr-microcontroller-

atmega64-l_datasheet.pdf (pp. 93-111) 

 

Timer/Counter0 is a general purpose, single-channel, 8-bit Timer/Counter module: 

- Single Channel Counter 

- Clear Timer on Compare Match (Auto Reload) 

- Glitch-free, Phase Correct Pulse Width Modulator (PWM) 

- Frequency Generator 

- 10-bit Clock Prescaler 

- Overflow and Compare Match Interrupt Sources (TOV0 and OCF0) 

- Allows Clocking from External 32 kHz Watch Crystal Independent of the I/O Clock 

 

 

http://ww1.microchip.com/downloads/en/DeviceDoc/atmel-2490-8-bit-avr-microcontroller-atmega64-l_datasheet.pdf
http://ww1.microchip.com/downloads/en/DeviceDoc/atmel-2490-8-bit-avr-microcontroller-atmega64-l_datasheet.pdf
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Modes of Operation 

- Normal Mode 

- Clear Timer on Compare Match (CTC) Mode 

- Fast PWM Mode 

- Phase Correct PWM Mode 

 

 

Normal Mode 
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Clear Timer on Compare Match (CTC) Mode 
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Fast PWM Mode  
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Phase Correct PWM Mode  
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Interrupts (Basic) 

 

 

 

PWM 

  

 

  



 

21 
 

8-bit Timer/Counter Register Description 
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Example 1 – TIM0, Normal Mode, 1024 prescaler, OVF IT 
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Example 2 – TIM0, CTC Mode, 32 prescaler, OC IT 

 

 

  



 

26 
 

Example 3 – TIM0, Fast PWM Mode, 8 prescaler 
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RGB LED 

 

 

RGB LED – RED  PC7 

RGB LED – GREEN PE3 

RGB LED – BLUE  PE2 
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GPIO – LCD 

 

 

http://lcd-linux.sourceforge.net/pdfdocs/hd44780.pdf 

 

T-Bird GPIO-A/T       

2 PF1 LCD_RS OUT 

3 PF2 LCD_R/W OUT 

4 PF3 LCD_E OUT 

5 PE4 LCD_DATA4 OUT 

6 PE5 LCD_DATA5 OUT 

7 PE6 LCD_DATA6 OUT 

8 PE7 LCD_DATA7 OUT 

13 VCC VCC VCC 

14 GND GND GND 
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Command: 0x28-> 4bits, 2 lines, 5x8 dots 
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• When the busy flag is 1, the HD44780U is in the internal operation mode, and the 

next instruction will not be accepted. When RS = 0 and R/W = 1 the busy flag is 

output to DB7. The next instruction must be written after ensuring that the busy 

flag is 0. 
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UART 

• Full Duplex Operation (Independent Serial Receive and Transmit Registers) 

• Asynchronous or Synchronous Operation 

• Master or Slave Clocked Synchronous Operation 

• High Resolution Baud Rate Generator 

• Supports Serial Frames with 5, 6, 7, 8, or 9 data bits and 1 or 2 stop bits 

• Odd or Even Parity Generation and Parity Check Supported by Hardware 

• Data OverRun Detection 

• Framing Error Detection 

• Noise Filtering Includes False Start Bit Detection and Digital Low Pass Filter 

• Three Separate Interrupts on TX Complete, TX Data Register Empty and RX 

Complete 

• Multi-processor Communication Mode 

• Double Speed Asynchronous Communication Mode 

• USART0, USART1 
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ADC 
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   50-200kHz – 10bit 

200kHz - <10bit 
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VREF = 4096mV 
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LM35 
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RS-485 

 

RS-485 bus communication is based on UART and a SN75176 line driver IC. The system 

provides a bidirectional half-duplex transmission. 

The maximum number of transmitters and receivers that can be connected to the bus is 32, 

which can be extended to 128 participants using signal repeaters. A big advantage is that the 

devices are connected in parallel to the system, where the first and last device are terminated 

with a 120Ω resistor each (a terminating resistor is inserted between the RX and TX lines). The 

communication signal lines have a "totem pole" output, which means that the lines are pulled 

to ground and to supply with a resistor each. 

 

RS-485 has a maximum data rate of 35Mbit/sec (10Mbit/sec) up to 10m, but only 100kbit/sec 

at 1200m. 
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R RxD1 PD2 UART1 Rx 

D TxD1 PD3 UART1 Tx 

/RE GPIO-F PC7 OUT 

DE Ain0 PE2 OUT 

 

 /RE DE 

Receive H-1 H-1 

Transmit L-0 L-0 
 

#define RS_RE_DDR   DDRC 
#define RS_RE_PORT  PORTC 
#define RS_RE_PIN   PC7 
 
#define RS_DE_DDR   DDRE 
#define RS_DE_PORT  PORTE 
#define RS_DE_PIN   PE2 

 

void RS_drivebus(void)  
{ 
  RS_RE_PORT |= (1<<RS_RE_PIN); 
  RS_DE_PORT |= (1<<RS_DE_PIN); 
} 
 
void RS_releasebus(void) 
{ 
  RS_DE_PORT  &= ~(1<<RS_DE_PIN); 
  RS_RE_PORT  &= ~(1<<RS_RE_PIN); 
} 

 


