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3) Fuse Bit
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@® Extended Fuse Byte: 200
M103C, WDTON
@ Fuse High Byte: 80
OCDEN, JTAGEN, SPIEN, CKOPT, EESAVE, BOOTSZ1, BOOTSZO, BOOTRST
® Fuse Low Byte: 80
BODLEVEL, BODEN, SUT1, SUTO, CKSEL3, CKSEL2, CKSEL1l, CKSELO
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O 000 OO0 Od

oad ooooOoa o d Default Value
Extended Fuse M103C ATmegalO3 OO OO 0 (programmed)
Byt WDTON Watchdog timer always on 1 (unprogrammed)
OCDEN  |Enable 0CD 1 {unprogrammed, OCD
disabled)
JTAGEN Enable JTAG 0 (programmed, JTAG enabled)
SPIEN Enable Serial Program and 0 (programmed, SPI prog.
i Data Downloading enabled)
Fuse High Byte: CKOPT Oscillator options 1 (unprogrammed)
EESAVE EEPROM memory is preserved 1 (unprogrammed, EEPROM not
through the Chip Erase preserved)
BOOTSZ1..0 |Select Boot Size 0 (programmed)
BOOTRST Select reset vector 1 (unprogrammed)
BODLEVEL |Brown out detector trigger level 1 (unprogrammed)
Fuse Low Byte BODEN Brown out detector_’ enable 1 (unprogrammed, BOD disabled)
SUT1..0 |Select start-up time 1..0
CKSEL3..0 |(Select Clock source 0

@ O000gno

M103C: 1030 000 ODOO * 0 OO ODoOOood.
00 00000 OO0 000 0 ooooo. o ogo © 0 oo o oo
ATmegal03 DO OO (Hexd O)O ODOODOO OO0 O0OO. ODODOOO. OO
O000 Oo0Oo... 00 00O O 000 000 Oo0OO0. 000 oooo oo oo
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WDTON: O OO0 WatchdogDh OOO0O OOODOOO. 00000 O0OO0O ODOOODO.
OCDEN: OCDO O OO ODODOO Ooboood.
OO0 0O 00 0000 JJAGOD 000 0O 00od. 000 o oo oogoog.
JTAGEN: 0O OO0 JTAGDO OO0 OD0OOD.
SPIEN: OO0 OO0 OO O0OOO. OO0 ODObOOO... 00 ObOooo oooo
ISPO00 0000 OO OO0 0OOD0. 00 0000 oOooOoo ooogoo
OO0 0O 000 000 ooo.
CKOPT: OOODO OO
EESAVE: OO0 OO 0O 0O0DODODO O0OOOO. O ° 0 OO Erased OO EEPROMO
o000 oogo.
BOOTSZ1..0: OO ODOOOO OODO OO0DOODO.
BOOTRST: Select reset vector
BODLEVEL:Brown-out detector LevelO OO . OO0 OO O0O0O0O O0OO OOO.
OO0 000 000 OO0 000 ooooao.
‘1 0000 0 0ogo2vogd, 0 0000 4.ov000.
00000 00 00O 000 OO0 DOob. 0o0dbo ooo oo ooag,
00 OO0 0DO0D0O0OO0 OO0 00 oooo.
BODEN: Brown-out detector OO0 OOO0OD0O. 0DO0OO OO0 OO Level OOO
ooo.
SUTL1..0: OOOO OO




- CKSEL3..0: OO0 OO
00000 00 0000
- CKSEL3..0: OO OO OO
- SUT1..0: OOOO OO OO
- CKOPT: Oscillator Option

E CKSEL3.0

External Crystal/Ceramic Resonator 1111 - 1010
Exteral Low-frequency Crystal 1001

External RC Oscillator 1000 - 0101

Calibrated Inernal RC Oscillator 0100 - 0001
External Clock 0000

1) Crystal Oscillator OO0
Crystal Oscillator Connections

C2
il i ATALZ
L]
C1
— & XTALA
. GND
CKOPT CKSELS..1 Frequency Range(MHz) Cl, C2
1 101 04 - 09 -
1 110 09 - 30 12pF - 22pF
1 m 30 - 80 12pF - 22pF
0 101, 110, 111 80 - 12pF - 22pF

O...00 ODO0OOO0O. 000 OO0 CKoPTODO “ 1" O OO DODOO ODODODOO OOO.
000 00000 swHzO OO OO0 ODOO0OO DOO. 000 OO0 O0OO O OO0 8swHz OO0
oodoo. oo 0 0o Ob bob boooo.
0 00000 000 OO0 O Obooog swvHzooo * 1 0O 00O DOoOoOoOO.
000 0000 swvzOOO ODO0OO ODOO0O OO0 OO DODOO OO0 OO0 OO0 OoOo0o.
00 0O 00000 0O 000 0 0o0oooo. 00 ooooo oooo.
B Start-up OO0 OO OO
0000 OO0 0O0DOO000OO00DO OO 0O0O0DO 000 000 OO0 booo oo ooooo.
0000 D00 00000 000 Ooooo ooooo.
000 00O 0000 Doooodo 0o oo oogo ... 0.... 00 1 O 0000
o0o0O0.o0O00O... 00000 DOOO... OO...



Start-up Time from Additional Delay
Fower-down and from Reset
CKSELD | SUT1..0 Power-save (Vee = 5.0V) Recommended Usage

0 00 258 CKLY 4 ms Ceramic resonator, fast
riging power

0 01 258 CKLY 64 ms Ceramic resonator,
slowly rising power

" 10 1K CK = Caramic rasonalor,
BOD enabled

0 11 1K CK™® 4 ms Ceramic resonator, fast
FISING powear

’ 0o 1K CKM 64 ms Ceramic resonalor,
slowly rising powar

i 01 16K CK - Crystal oscillator, BOD
enabled

. 10 16K CK 4 ms Crystal oscillator, fast
FISANG POWET

i 11 16K CK 64 ms Crystal oscillator,
slowdy rising powar

2) Low-freuncy Crystal Oscillator
; 32.768KHz0 00 O O0UODO OOOO DOO. O DOO *CKOPT® OOO OO Capacitor
oo0obgo oboooo. 0 Ob OO0 CapacitorCd, © 1700 OO Capacitord OO
O00.CO OO0 3pFO00. <O ... 00O O OOOO.>
B Start-up OO0 OO OO

Start-up Time from Additional Delay
Power-down and from Reset
SUT1..0 Power-save (Ve = 5.0V) Recommended Usage
00 1K CK! 4 ms Fast rising power or BOD enabled
01 1K, CK" 64 ms Slowly rising power
10 32K CK B4 ms =table frequency at start-up
11 Reserved

3) External RC Oscillator
OO0 000 000 Oo00O oobob. o000, oboboo oo = 1/@ROODOO.
O00 ODO0O0O CO OO0 22pF0 DO0O OO0O. RCOO OO "CKOPT*O OO Capacitor
goodd oooobo. bobO o0 3epFOb 0.

[ cKkseLs.0 | FrequencyRange(MMZ) |
0101 -0.9
0110 09-30
0111 3.0-8.0
1000 8.0-12.0
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2 Start-up OO0 OO OO

Start-up Time from Additional Delay
Power-down and from Reset
SUT1..0 Power-save (Vce = 5.0V) Recommended usage
00 18 CK - BOD enabled
01 18 CK 4 ms Fast rising power
10 18 CK 64 ms Slowly rising power
11 6 CK!! 4 ms Fast rising power or BOD enabled

4) Calibrated Internal RC Oscillator
; 00O RC Oscillatord 1, 2, 4, 8WHzO OO0O0O OOO0OO. OO0 ODOOO 8MHz OO0O
OO0000. 00 s5v(@s0)00 o000 oooooo. ood, “ Calibration Byte"O 00000
OO0 0D00 000 OO 00O O 00 O ooo.
O0 D000 00000 OO0 000 oooogd.
OO RC Oscillator] OO0OO OOOO *CKOPTOOO COOO
000 000 00O obooog.

I 0 000ogooo oog.

Table 13. Internal Calibrated RC Oscillator Operating Modes

CKSEL3..0 Nominal Frequency (MHz)
0001 1.0
0010 2.0
0011 4.0
0100 8.0




Start-up U OO OO OO
Table 14. Start-up Times for the Internal Calibrated RC Oscillator Clock Selection

Start-up Time from Power- | Additional Delay from
SUT1..0 down and Power-save Reset (V. = 5.0V) Recommended Usage
00 6 CK - BOD enabled
01 6 CK 4 ms Fast rising power
10t 6 CK 64 ms Slowly rising power
11 Reserved

5) External Clock
000 00 000 oooo o oog.

Table 16. Start-up Times for the External Clock Selection

Start-up Time from Power- Additional Delay from
SUT1..0 down and Power-save Resat (V.. = 5.0V) Recommended Usage
00 6 CK - BOD enabled
01 6 CK 4 ms Fast rising power
10 G CH 64 ms Slowly rising power
11 Resarvad
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