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ry is divided into two sections: applica-
tion and bootloader. The application 
section contains the main code for the 
application, while the bootloader sec-
tion contains the code for actual self-
programming.

The store program memory in-
struction can be executed only from 
the bootloader section. The memory 
organisation is shown in Fig. 1. The 
size of the bootloader section can be 

selected using the BOOTSZ fuse bit 
setting (refer the table). 

On starting/resetting the micro-
controller, if the boot reset vector is 
enabled by setting BOOTRST flag in 
fuse bit, the program residing in the 
boot sector is executed first. The boot 
program can direct the code execu-
tion back to the beginning of the flash 
memory program section on certain 
pre-specified condition to start the nor-
mal code. The boot program monitors 
port pin PA0 of the microcontroller 
ATmega16. 

So when the system starts after re-
set, you need to press switch S2 (boot) 

for the system to enter the 
programming mode. Any 
flash data from the PC is 
written to the flash mem-
ory after the system enters 
the programming mode. 
If S2 key is not pressed 
after the system is reset, 
the system will run the 
application code of flash 
memory without entering 
the programming mode.

Circuit 
description
Fig. 2 shows the circuit 
to program the micro-
controller using the boot-
loader. The MAX232 (IC1) 
is used for communication 
between the PC and the 
microcontroller to be pro-
grammed. The MAX232 
converts signals from 
RS232 serial port into sig-
nals suitable for use with 

TTL-compatible circuits. The MAX232 
is a dual driver/receiver and typically 
converts the RX, TX, CTS and RTS sig-
nals. Port pins PD0 and PD1 of the 
microcontroller (IC2) are used to in-
terface with pins 3 (TXD) and 2 (RXD) 
of COM port, respectively, through 
MAX232. A 16MHz crystal along with 
two 22pF capacitors provides the basic 
clock frequency to the microcontroller 
ATmega16. 

To derive the power supply for the 
circuit, the 230V AC mains is stepped 
down by transformer X1 to deliver a 
secondary output of 9V, 500 mA. The 
transformer output is rectified by a 

full-wave bridge 
rectifier, filtered by 
capacitor C8 and 
regulated by IC 
7805 (IC3). Capaci-
tor C9 bypasses the 
ripples present in 
the regulated sup-
ply. LED1 acts as 
the power indica-
tor and R2 limits 
the current through 
LED1. Fig. 5: Editing the pre-processor.xls file on the defines.h tab 

Parts List
Semiconductors:
IC1 - MAX232 RS232 interface 
IC2  - ATmega16 microcontroller
IC3 - 7805, 5V regulator
BR1 - 1A bridge rectifier
LED1 - 5mm LED

Resistors (all ¼-watt, ±5 per cent carbon):
R1, R3 - 10-kilo-ohm 
R2 - 470-ohm 

Capacitors:
C1-C5 - 1µF, 16V electrolytic 
C6, C7 - 22pF ceramic disk 
C8 - 1000µF, 25V electrolytic 
C9 - 0.1µF ceramic disk 

Miscellaneous: 
X1 - 230V AC primary to 9V,  

  500mA secondary  
  transformer 
XTAL - 16MHz crystal 
S1, S2 - Push-to-on tacktile switch 

Fig. 3: An actual-size, single-side PCB for programming using the bootloader 

Fig. 4: Component layout for the PCB 




