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ABSTRACT

Arduino is one of the open source microcontroller projects, and Arduino boards using AVR microcontrollers are
commonly used. In general, AVR microcontrollers use ISP (In System Programming) upload, but in Arduino, serial
upload through a bootloader is basically used, and a dedicated microcontroller is built into the board for this purpose. In
order to use the ISP upload in Arduino, a dedicated upload device is required, which is not included in the Arduino
board. In this paper, we propose a unified programmer that can handle ISP upload and serial upload through one
dedicated microcontroller, and show that ISP and serial upload are possible using the unified programmer. In addition, the
proposed unified programmer works as a USB-serial converter, supports serial communication with a computer, and it is
also possible to burn the Arduino bootloader. All operations of the unified programmer can be confirmed through the
experimental results.
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Fig. 1 Program upload process

Table. 1 Comparison of program upload styles

ISP Serial
Interface SPI UART
Hardware ISP programmer USB-UART
converter
Using bootloader X O

O

Bootloader burning x

Main purpose in

Bootloader burning | Program upload
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Table. 2 Comparison of the functions in the unified programmer
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Target System USB
Interface
uC Interface SPI ‘ UART UART
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Unlfled Programmer

Fig. 3 ATmega128 board using the unified programmer

Table. 3 Programmer information for the unified programmer

UP.name=Unified Programmer
UP.communication=serial
UP.protocol=stk500v2
UP.program.protocol=stk500v2
UP.program.tool=avrdude
UP.program.extra_params=-P {serial.port}

£9 Z2ouE e HES 7
UxH(generic) USB-A| 2] W3R}
A ZE = et Q1A E AlZ] Y 3
PEE, ISP 4] g2 E, A Y 54l 5 Al 7H] &
FollA] 5 ARGRE EC 72 ool BolA
L= Qs B2po] uje} ZES Eatalol 7] Mol
L a3E A} vimele $3 w2 aofelE A o
= 7]%0] ujet A4S WA Bt foke Hol A
otk Bi EeaduE Agd ol B§
ATmegal28 R E9] offFo|l 374 A2 3% 49} 2t

JN > Mo

Kl

l

Table. 4 Arduino settings for the ATmega128-based
board with the unified programmer

Menu Select Explanation
Tool—Board ATmegal28 from MegaCore
COM*
Tool—Port (Unified port) computer dependent
Tool— Unified from Table 3
Programmer Programmer
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Fig. 4 Bootloader burning and program upload results
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