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Fuse High Byte
Fuse High Bit

Byte No. Description Default Value
QCDEN 7 Enabla QCD 1 (unprogrammed, QCD disablad)
JTAGEM 6 Enable JTAG 0 (programmed, JTAG enabled)
_ Enabla SPI Serial Program and
SPIEM 5 Data Downloading 0 (programmead, SPI prog. enablad)
CHOPT 4 Oscillator options 1 (unpregrammed)
EEPROM mamory is prasanved | 1 (unprogrammed, EEPROM nat
EESAVE 3 .
through the Chip Erasa prasarvad)
Selact Boot Size (see Table 100
BOOTSZ 2 for details) 0 (programmed)'®
Selact Boot Size (see Table 100
BOOTSZo 1 for details) 0 (programmed)®
BOOTRST 0 Saloct resat vactor 1 (unprogrammead)
T35 s Gy (D)) &S il
Fuss Low Byte
Fueo Lew Bit
Byte Mo, Description Default Value
EODLEVEL T Brown out datector figger level | 1 {unprogrammed)
BCODEN & Brown out detector enable 1 {unprogrammed, BOD disabled)
SUTH 5 Salect start-up ime 1 {unprogrammed) ¥
SUTO 4 Saloct start-up ime 0 (prograrmmed)
CKSEL3 3 Salact Clock source 0 (programmed) @
CKSEL? 2 Salact Clock source 0 {prograrmmed) =
CKSEL1 | Salact Clock source 0 (programmed) @
CKSELD ] Salect Clock source 1 {unprogrammed) =
ilide sla Ciand 4y jtagen Cw s ol yed 4y S s (o) s ) 4sb : OCDEN (1

G pae Ol 8 e 358 Gl AS S S gleep e 2 AS e | Sl Gl 5 Saa
2?5 (L2siue edldiul (on chip debug ) ol Jala (b cue (61 0).2 5 (550
Qu\oﬁddﬁ)@b}ua)ﬁ&ﬁd\;

Gl 511 (038 a8 59) 0 4l p Sl 5 Sae 40 s j 58 (i) : JTAGEN (2
Cun ) sad Cpl 6 n) 4elin Gy ea yo 280 jtag (join test access group) b))
PGl 4l s Allue ) 55 jtag lein 4S (S5 ) ealdiul 43 HaE S0



Sl 3o Ol S (16 B 3 ¢ Sy sy Min i piipei a8 K IS 4y (Jsana 1/0 O sie 4
sl adiila Jud 51 ol 21 (slgiand L ) DS 4 (o) sine Tl () ) soliiad
O Omd i Gl a8 S Ll s jla g Jaly slaRam s eeprom s flash

Glla 53 5 2gdne 4 K IS SPT Juwe s 2 5 80e s 3 4abi 512 0 SPIEN 3
I 5% Ol sl 800y ) 00 S Sh D) sa 3 5 adlue Juad (b iy
RS 0 el Jl e b)) Gy)k

Glla 5a,3,0a Cksel <y s Slashaii 4y (Ko Cu 558 Gl Jaad) i3 : CKOPT 4
T Goshine )Y 4S5 pdne e o s Gal 500 4elin > B Jln S ) 5300
5 i pan (S el a5 s Cal 85 (530 4el g 5 255 a1y LgmtlS 3 ) mpens
QS (i S 53l a3 e el 1) LeasilS 5 31 (53 5380 iy 4 3
GledJA ) sise a8 ) (5 55 4elin b oA RC sl s 53 5 5 ool
ol 5 J8h gl e el e Cadily )y e )i b OO s aga Jlad 1 JAls
o (5 3y 4wl Can j g () a8 Gl s ) Gl 02l Ble ) 36pf o3 Jlw S

Sl
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Al o b i EEPROM abadla iy sina 5 S0e (il alails ((erase ) oad Sb gle)

(Ol aliila ) BOOT 4didls ) e (i3 R (51 0 Canjss 5 0l : BOOTSZ 0.1 (6
1 gdine (5 )y Aelin ) g el adadla ol g gl S

Boot Size Configuration

Beoot Resst
Baot Address
Application | Loader End {Start Boot
Boot Flash Flash Application | Loader
ROOTSTA ROOTSEO Sizm Pagea | Sectiom Sactinn Sartion Sartinn)
128 ({800 - (o FR0 - _ .
1 1 words | 0 | wFTF owFFF | “F7F OxFE0
256 (8000 - CocFO0 - . R
1 words | © | oxEFF N IR0
£12 (8000 - CEDD - . e
0 i woards 16 iDFF iFEF D FF QD
0 1024 i a0 - I 20 - i o "
0 wiords 32 BFF uFFF HEFF IGO0
o2 (5 50y el g 53 g B Ul Glla 248
Oa8 Ui lla ) 5083 (e RS ) Gy Hla s a3 Canj s (ol - BOOTRST (7

0000 dae 34l 1 5 S (a8 G ) 2 Glla ) 534S sl 0255 (6 3y 4ali p
Aali g 5 Sa a8 oy ) a3 Jlad Can s ) S L 2 s | gl s g s adidla
D el S 3o ) @15 50000 (e JLET 02 (a5 5 gl alims 534S iyl )
i Jiile 2 oL L8 Cay g 0 AS BOOT adadls (glail 4a |y o




2 Sdee Gl 5 800 Brown-Out Jlae 2 S dae (53 S Jlad (g1 0 G § 8 () : BODEN (8
0 5 e Al aae S SQ L (vee A ) 4dad e Sl a4y lae o)
O ale Gl 3 09 e G ) Al 2L S aa e Sl ) vee 4SS sa
Sl sl (6 ) 4eli a4l
358 s ey 3lvee 3y 81 asd s ) 4slin Cwysd ol 81 BOODLEVEL ©
Alg2.7 Hvee 4k Sl S (Gaf Giy) Jlad e Glls ja (g 398 (e Gy 5 Sa
Brown-Out e gl et (5l 0 500 Cjlie 40200 (e G ) 5 50e 25 5 Gl
AL Jled BODEN ) s by sl D) odladiad (5 05 (o0 JS 4
S oK i e s3liiul START-UP (e Gl () s Gy s 50 0l : SUT 0.1 (10
29 I A 4y Jliy S il 9 B 2K o J g 40 e i 3 gdiae a9 S0
USae Jsh aS Gle ) el 40 48 23S0 4l sloal 4 g 508 5 S ol cpl ) 2
O 2y s a8 2y K Lo START-UP gl 2 5l zrdans 4o cililas 53
(L (0 01 Q) pa G B Gl Al jo )l oad S alide Loyl yd (gl o ey
Start-up Times for the Crystal Oscillator Clock Selection
Start-up Time Additional Delay
from Power-down from Resst
CKSELD | SUTH..0 and Power-save Ver = 5.OV) Recommendsd Usage
0 o0 258 CKIY! 4.1 ms Ceramic resonator, fast
rising powear
0 01 258 CKIY 65 ms Ceramic resonator, slowly
rising powear
0 10 1K CRi _ Ceramic resonator, BOD
anablad
: Caramic resonator, fast
= ]
0 11 1K CK 4.1 ms rising power
. - Ceramic resonator, slowlhy
=
1 ] 1K CE 65 ms rising power
Cryetal Cecillator, BOD
1 01 16K CK - anablad
Crystal Cscillator, fast
1 10 16K CK 4.1 ms rising powear
- Crystal Cecillator, slowly
1 11 16K CK B85 ms rising powear




Start-up Times for the Intemal Calibrated RC Oscillator Clock Selection

Start-up Time from Additional Delay
Power-down and from Reset
SUT1..0 Power-save (Voo = 5.0V) Recommended Usage
00 6 CK - BOD enabled
01 6 CK 41 ms Fast rising power

100 6 CK 65 ms Slowly rising power
11 Reserved
Mote: 1. The device is shipped with this option selected.

Start-up Times for the External RC Oscillator Clock Selection

Start-up Time from Additional Delay
Power-down and from Reset
SUT1..0 Power-save (Vee = 5.0V) Recommended Usage
00 18 CK - BOD enabled
01 18 CK 41 ms Fast rising power
10 18 CK 65 ms Slowly rising power
11 6 CK'" 4.1 ms Fast rising power or BOD enabled

Start-up Times for the Low-frequency Crystal Oscillator Clock Selection

Start-up Time from Additional Delay
Power-down and from Reset
SUT1..0 Power-save (Vee = 5.0V) Recommended Usage
00 1K CK™ 4.1 ms Fast rising power or BOD enabled
01 1K CK™ 65 ms Slowly rising power
10 32K CK 65 ms Stable frequency at start-up
11 Reserved
Start-up Times for the External Clock Selection
Start-up Time from Additional Delay
Power-down and from Reset
SUT1..0 Power-save (Ve = 5.0V) Recommended Usage

0o 6 CK - BOD enabled

01 6 CK 41 ms Fast rising power

10 6 CK 65 ms Slowly rising power

11 Reserved




02 D) AS K e Gl ] ) alss SIS aaie Gan j 58 4 () 0 CKSEL3...CKSEL3
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Device Clocking Options Select™

Device Clocking Option CKSEL3..0
External Crystal/Ceramic Resonator 1111 - 1010
External Low-frequency Crystal 1001
External RC Oscillator 1000 - 0101
Calibrated Internal RC Oscillator 0100 - 0001
External Clock 0000

MNote: 1. For all fuses 1™ means unprogrammed while “0” means programmed.

Crystal Oscillator Operating Modes

Frequency Range Recommended Range for Capacitors
CKOPT | CKSEL3.1 {MHz) C1 and C2 for Use with Crystals (pF)
1 1010 0.4-0.9 -
1 110 0.9-3.0 12-22
1 111 3.0-8.0 12-22
0 101,110, 111 1.0= 12-22

Mote: 1. This option should not be used with crystals, only with ceramic resonatars.

External RC Oscillator Operating Modes

CKSEL3..0 Frequency Range (MHz)
o101 0.1-0.9
0110 0.9-3.0
0111 3.0-8.0
1000 8.0-12.0

(11



Crystal Oscillator Connections

c2
—| M XTAL2
L]
S 1 XTALA
* GND
External HC Configuration
1'{(:::
R NC ——— XTAL2
I XTALA1
Cx
GND
-
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Lol BASCOM-AVR IDE [1.11.9.0] - [H:AFILM (H)V1454\New Folder\basic plled, bas]

Progam | Took  Optons  Window  Help
% compie oA dE%s -0, mme.io 7 8.
[ Syntaxcheck ChHFT P [ichip Prnoue J1><|
Sregfile = o Showresdt  CireW B : .
Serystal - —  Package | [iF28 DA, & | chp
lContis o e = 0 . DbS = PORTD Dbs = PORT| | ¥ Class
onfig 2 L - al =
Ihul:lclll::hn W sendtochip a1 4 . 4 4 4 Firy )
|Iluflt:|it:hnt® Resek Chip Shift+F4 P e o M. R | Yo -~
Deflcdchar - - - - 31 16 16 . 32 ' TE ‘ »
Locatea 1 . 1
Led Che(0) [l »
Locate 1 . 2
Led Che(l) q »
Locate 1 . 3
Led Chr(2) \\ q »
[End ‘end < 3
« 3
N\ « »
« »
‘ »
b
Pt
~
£ | ¥
196 Modied | Insen |

BASCOM-AVR IDE [1.11.9.0] - [HAFILM (H]V454\New Folderibasic p\lcd. bas]

I R B
Sub P EFE o &

fregfile = 'nisd = ' ' ;
scrystal - 800000( Manulactor Atmel FlashROM 16 KB Size

onfig Led = 16 =] Chip ATmegalb EEPROM 512 Frogrammed:20
onfig Ledpin = P e

Def locdchar 0 . 1 k and E i B
Eloaohar T 32|! FlashROM | EEPROMl Lock and Fuse Bﬂs[
fledehar _12 32

— 11:Mo restrichions for SPM o LPM accassing the bact loader section
P LEEREIRAE T 11:No restictions foe SPM o LPM scosseing the application section

11:Ho memarny lock featines enabled for parsliel snd senal progiamiming

S FUBEEHE MM ' 0001515121V

D EUSEBRASERIN 00001 1:Int. RC Dec. 4 MHz, Stail-up time: § CK + 0 me; [CXSEL=0011 5UT =
¢ | 582 bytes read
1242 | Ineent | Yseopom 0 EPROM LCD BN




4 BASCOM-AVR IDE [1,11.9.0] - [H:AFILM {H)\1 453\New Folder\basic p\lcd, bas]
B e Edk Miew Progeam

|:.-1=1 AVR ISP 5TK programmer

A EHEBR L G E . e e chp
Sub Z2PHFTE T a 1 K Chip ATmegal vea®
Corastal - 8b0000{ Menufactor Atmel FlashFOM 16 KB see[l |
Config Led = 16 #| Chip ATmegal b EEFROM 512 ng[mmsd:gﬂ
Config lodpin = F .
Deflcdchar 0 . 1 | i 2
Dafledchar 0 . 1 NFeshrom] EEPnomlLockand Fuse Bits |
Defledchar 2 . 32| fE -
Locate 1 . 1 __Ftefresh
- Led Che(0)
| Locate 1 . 2 Writa LB
Lod Chril) fitel LE
Locate 1 3
Led Chri2) P =
Erd rite FS
Wikite FEH
[ 11:Ma restictions for SPM or LPM accessing the boot loader section
11:Ma teshichions for SPM of LPM accessing the appication sechion W¥tite FSE
11:Mo memary lock features enabled for paraliel and serial programming
Write PRG
TEODLEVEL 27 K
1:BODEM dizabled
usehit KL 00001 f:lnt RC Osc. 4 MHz: Stait-up time: & CK, + 0 ms: [CRSEL=0011 SUTLI—
i 562 tytes read i
E| [tmset || Jsezmom OEPROM | LED.EIN | o

.M{ Ao i AVR ISP STK programmer

Sub File Buffer Chip
8 2 EF® LTL W E Chip| ATtiny12 v o @
€off Vanuiactor  Atmel FlashROM  1KB Size
Chip ATtinyl2 EEFROM B4 iﬁﬁ]ﬁ@nmgd;zu
Disf| FlashROM | EEPROM| Lack and Fuse Bits |
St 0|
;:
v =
If Wite LB
If
Se
g; Wiite F5
En m 171;: Mo regirictions for SFM or LPM accessing the boot loader section
&: m 11:Mo restrictions for SF8 o LPM accessing the application section Write FSH
ﬁt _ 11: Mo memcay lock festuss ensbled for parallel and sedal progiamming
i) At EQE
5% I Fuzehitz [C3] “hinte Fob
1:BODEN disabled WWhite PRG
L [ gE[ﬂ]ﬂ:lrl. RC Oze. 4 MHz: Startup time: B CF =« 0 me; [CKSEL=0011 !:i
< [© Fuszebits High [99] 000011:Int, RC Oz, & MHz; Starb-up time: & CK + 0 me; [CKSEL=0011 SUT=00] :J
m 0001 00knt. AC Oze. 8 MHz; Ebact-up bz & CF. + Oms; [EKSE L=0100 50T -EII]] =l
OO0 01:Ext. BC Dsc. - 09 MHz; Stabup time: 18 CF, + 0 ms; [CKSEL=0101 SUT=00]
778 bytes read DO 10Esk. RC Dsc 09 MHz - 3.0 MHz; Start-up time: 18 CE + 0 ms; [CKSEL=0110 SUT=00]
Sl DO0111:Ext. RC Dsc. 30 MHz - .0 MHz; Stact-up time: 18 CK + 0 mg; [CKSEL=0111 SUT=00]
778 ROM It OMODDExt RCOszc 80 MHz-120MHz; Starl-up time: 18 CF, + 0 ms; [CESEL=1000 SUT=00]

OO0 Eat, LoweFreg Crystal 5 lime: KEK+4m$ EKSEL—1EIJ1 SUT=00




ld CaDloe i AVR ISP STK programmar

Sub File Buffer Chio
¢ 22H EFEF T s W E Chip| ATtiny12 vie ®
=
o8 \anutactor  Atmel FlashROM  1KB Size [y
Chip ATtiny12 EEFRCk B4 |P|'|:|grﬂn'|mgd:2|]
Cof)——— :
i% FlashROM  EEPROM | Lock and Fuse Bits
=
Winte LB
Witte FS
=i 11 Ko restrictions for SFM of LFM accessing the boot loader section = .
IDE 11:Mo resinctions for SPM or LPM accessing the applicalion section [Wiite FaH
E'ﬁ i Mo memey bock festures ensbled for parallel and seial progrzamming
g nte ESE
=% I Fusebits [C3] hinte FSE
I FissBONIN 1 ODLEVEL 27 7
<ohi 1:BODEN disabled White PRG
5@ A0 D000 12 I, RC Osc. 4 MHz: Star-up e § CX + Dms, [CKSEL=0011 SUT
ol [ Fuzehitz High [93]
[ RUsEBitHiah b 1. Disste OCD
778 bytes read
775 ROM | B EPROM HONAMELBIN
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