
Microcontroller 

programming

AVR

Watchdog
(ATmega128 but very similar to others)



General info

 Peripheral features
 …

 Programmable Watchdog Timer with On-Chip 
Oscillator

 …

 Reset sources
 …

 Watchdog Reset. The MCU is reset when the 
Watchdog Timer period expires and the Watchdog is 
enabled.

 …
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General info

 If enabled, Watchdog is active in all sleep 

modes

 … and draws current, which contributes 

significantly to the total power consumption in 

deep sleep modes.
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AVR Block schema
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AVR Clock System
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Watchdog Oscillator
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MCU Control and Status Register 

JTD JTAG Interface Disable

JTRF JTAG Reset Flag

WDRF Watchdog Reset Flag

BORF Brown-out Reset Flag

EXTRF External Reset Flag

PORF Power-on Reset Flag

7 6 5 4 3 2 1 0

JTD - - JTRF WDRF BORF EXTRF PORF

R/W R R R/W R/W R/W R/W R/W

0 0 0

MCUCSR



WDTCR 
Watchdog Timer Control Register

WDCE Watchdog Change Enable

WDE Watchdog Enable

WDP2:0 Watchdog Timer Prescaler

7 6 5 4 3 2 1 0

- - - WDCE WDE WDP2 WDP1 WDP0

R R R R/W R/W R/W R/W R/W

0 0 0 0 0 0 0 0

WDTCR



Extended Fuse

M103C ATmega103 compatibility mode

0 … ON 1 … OFF

WDTON Watchdog control

0 … WDT always on 1 … WDTCR controls 

WDT

7 6 5 4 3 2 1 0

- - - - - - M103C WDTON



Timed Sequence

1. In the same operation, write a logic one to WDCE and WDE. 

A logic one must be written to WDE regardless of the previous 

value of the WDE bit.

2. Within the next four clock cycles, in the same operation, 

write the WDE and WDP bits as desired, but with the WDCE bit 

cleared.

Examples:

 To enable watchdog with prescaler 512k (ca. 0.5s)
WDTCR = (1 << WDCE) | (1 << WDE) ;

WDTCR = (1 << WDE)  | (1 << WDP2) | (1 << WDP0);

 To disable watchdog:
WDTCR = (1 << WDCE) | (1 << WDE) ;

WDTCR = 0;
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Safety Levels

 SL0
 WDT initially disabled, can be enabled without restriction

 Timeout can be changed without restriction

 Disabled using the timed sequence

 SL1
 WDT initially disabled, can be enabled without restriction

 Timeout changed and/or WDT disabled using the timed 
sequence

 SL2
 WDT always enabled, WDE always read 1

 Timeout changed using the timed sequence
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WDR – Watchdog Reset
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