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- 7% AIZHE A8 (SUT1~SUTO)

- A= golm AR 7he oFE AdE (WDTON)

- BOD 7]s¢] A& o5 4 BOD #st @& 249 (BODEN, BODLEVEL)

- FE mxg Afe]=u Al WEE A8 (BOOTSZ1 ~BOOTSZ0, BOOTRST)
- A2 HHolA W EEPROMS 2t AQlA] of5-2 Mg (EESAVE)
-2 old 2o 3 R E2Ex ofRE H™ (M103C)

13

9] &e ATmegal2sg FH o= AW A, o]FaA () ATmegal2sel A
o F2HE o]&< vehth,
EE Y /5 AFEEed vt=a 0oz A A(

Jlﬁ
{x
o[
BY
[N
=
I
e
5
=

active = low enable H|Eo|th)sl|oF s, FF oA ZFaAdlo= 4 A A UZEE

oz AdAso] gt} & SolA EE AVR wolaz2ZEZeE 3 FdAd 28 &
224 Wi RC 2470lHE AHEstes Aguo] g7l wiol AHEA7E o7l ofwl o
=dols F718kA ot AVR vtelazZEE o Alxd FHo] EHor FAgT

2006. 6. 13. FTFdst=x £9 & 2S5 http://cpu.kongju.ac.kr/



AVR vlo] 22 2EEee] F2uE Aol osa 2
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Configuration and Security bits

i i ™ Bootlock12 [ Boctlockll [ Bootlock02 [ BootLockOl [ Lock2 ™ Locki

I I I I L I ™ M103C [~ WDTON
[~ OCDEM T JTAGEN I v CKOPT I” EES&WE [ BOOTSZ1[ BOOTSZ0[ BOOTRST

[ BODLEVEL ™ BODEM ™ SUTT [ SUTO | CKSEL3 [ CKSELZ [ CKSEL1 | CKSELO

¥ B

Fiefer to device datasheet, pleaze

Ceardll | Setal | wite | Read |

Lancel |
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<3% 19.1> PonyProg2000il Al F=HEE AH
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CodeVisionAYR Chip Programmer — Atmel STK500... E|
File Edit Program FRead Compare Help

Chip: ATmegal28 - * Frogram &l |

Chip Clock: |16.000000 14| MHz

FLASH EEFROM
Start:|0 b End |FFFF  h Start:|0 h  End: |FFF h
Checksum: 0000k Checksum: FODOh

Chip Pragramming O ptions

=[]

(+ BO1=0B02=0 * B11=0B812=0
" BO1=1B02=0 " B11=1B812=0

T
JTAGEN=0
BOCDEN=0 v

FLASH Lock Bits Iv Program Fuse Bit[z]:
™ Mo Pratection [ CKSELO=0 ~
[ CKSEL1=D
' o1 o [ CKSELZ2=D
Programming disabled [ CKSEL3-0
) Lo SUT0=0
i —
PFrogramming and Verification disabled [ SUTI=0
[ BODEN=0
Boot Lock Bit O Boot Lock Bit 1 [ | BODLEVEL=D
BOOTRST=0
" BO1=1 BO2=1 " B11=1B12=1 [ BOOTSZ0=0
" B01=0B02=1 " B1=0g12=1 | L BOOTSZ1=0
¥

[¥ Check Signature ¥ Check Erasure [ Preserve EEPROM v Werify

<33 192> CodeVision CH I 2{oA F=HEE M

0z
_O'L
rr
fob
|'D

AVRISP

Program Fuses | LockBits | Advanced | Board | Auto |

™ 4Tmegal03 Compatibility Mode [M103C=0] ~
™ Watchdog Timer always on: [WDTOM=0]

I On-Chip Debug Enabled: [QCDEM=0]

[T JTAG Interface Enabled; [JTAGEN=0]

% Serial program downloading (3P enabled; [SPIEN=0]

I Preserve EEPROM mermary through the Chip Erase cycle: [EESAVE=(
[+ Boot Flash section size=512 words Boot start address=$FEDD; [BOOTS
[T Boot Flash section size=1024 words Boaot start address=$FCO0; [BOOT
[T Boot Flash section size=2048 words Boaot start address=$F300; [BOOTS
[T Boot Flash section size=4096 words Boot start address=$F000; [BOOTE
" Boot Reset vectar Enabled (default address=$00003; [BOOTRST=0]

W CKOPT fuse {operation dependent of CKSEL fuses): [CKOPT=0]

[T Brown-out detection level at WVCC=4,0 V; [BODLEVEL=0]

¥ Brown-out detection level at VCC=2,7 V; [BODLEVEL=1]

[ = P P PRt PRy By PRSP o =T Y =1 Py 4

< *

v Auto Verify
v Srart Warnings

Program ‘erify Read

Setting device parameters, serial programming mode |, OK
Entering programming rnode. .

Reading fuses,, 0xFF, OxCFFF ,, OK

Leaving programming mode,, OF

<22l 193> AVR StudiodlA F=HEE dHst= 5tH
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@ AVR Studiodl+ A EXLES X
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= 7l“tﬂf~i At FES AdEstes B Abgsted, 238 oA A

Aol e f7E Waty] vk g2EdR 7T d
dstE AR AFsHA dEsEte] viER Al A Program ofo]2& FEW FF2H]

=
>,
off
-

Fxt. Clock: Start-uin time: 6 CK + Oms: [CKSEL=0000 SUT=001
Fxt. Clock: Start-tin time: 6 CK + 4ms: [CKSFI =0000 SUT=011
Fxt. Clock: Start-un time: 6 CK + 64ms: [CKSFI =0000 SUIT=101

Int. RC Osc. 1MH7: Start-tin time: 6 CK + Oms: [CKSEL=0001 SUT=00]

Int. RC Osc. 1MH7: Start-un time: 6 CK + 4ms: [CKSFI =0001 SUT=011

Int RC Osc 1MH7: Start—iin time: 6 CK + 64ms: [CKSFI =0001 SUIT=10T: default value
Int. RC Osc. 2MH7: Start-tin time: 6 CK + Oms: [CKSEL=0010 SUT=00]

Int. RC Osc. 2MH7: Start-un time: 6 CK + 4ms: [CKSFI =0010 SUT=011

Int RC Osc 2MH7: Start—1n time: 6 CK + 64ms: [CKSFI =0010 SLIT=101

Int. RC Osc. 4MH7: Start-tin time: 6 CK + Oms: [CKSEL=0011 SUT=00]

Int. RC Osc. 4MH7: Start-un time: 6 CK + 4ms: [CKSFI =0011 SUT=011

Int RC Osc 4MH7: Start—-un time: 6 CK + 64ms: [CKSFI =0011 SLIT=101

Int. RC Osc. 8MH7: Start-tin time: 6 CK + Oms: [CKSEL=0100 SUT=00]

Int. RC Osc. 8MH7: Start-un time: 6 CK + 4ms: [CKSFI =0100 SUT=011

Int RC Osc 8MH7: Start—1n time: 6 CK + 64ms: [CKSFI =0100 SLIT=101

Fxt. RC Osc. - 0.9MH7: Start-un time: 18 CK + Oms: [CKSEL=0101 SUT=00I
Fxt. RC Osc. - 0.9MH7: Start-un fime: 18 CK + 4ms: [CKSFI =0101 SUT=011
Fxt RC Osc - 09MHz7: Start—un time: 18 CK + 64ms: [CKSFI =0101 SUIT=10]
Ext. RC Osc. - 0.9MHz; Start-un time: 6 CK + 4ms: [CKSEL=0101 SUT=11]

Fxt. RC Osc. 0.9MH7 - 3.0MH7: Start—un time: 18 CK + Oms: [CKSFI =0110 SUIT=001

Fxt RC Osc 09MHz - 30MH7: Start—-1in time: 18 CK + 4ms: [CKSFI =0110 SLIT=011

Fxt RC Osc. 09MH7 - 3.0MH7: Start—-un time: 18 CK + 64ms: [CKSEL=0110 SUT=10]
Fxt RC Osc 09MHz - 30MH7: Start-1in time: 6 CK + 4ms: [CKSFI =0110 SUIT=111

Fxt RC Osc 30MHz - 8 OMH7: Start—un time: 18 CK + Oms: [CKSFI =0111 SLIT=001
Fxt. RC Osc. 3.0MH7 - 8.0MH7: Start-un time: 18 CK + 4ms: [CKSEL=0111 SUT=011

Fxt. RC Osc. 30MH7 - 8 0MH7: Start—un time: 18 CK + 64ms: [CKSFI =0111 SLIT=10]
Fxt RC Osc 30MHz - 80MH7: Start—1in time: 6 CK + 4ms: [CKSFI =0111 SUIT=11]

Fxt RC Osc. 80MH7 - 12.0MH7: Start-un time: 18 CK + Oms: [CKSFEL=1000 SUT=00I
Fxt. RC Osc. 80MHz - 12.0MH7: Start-tin time: 18 CK + 4ms: [CKSFI =1000 SUT=011
Fxt RC Osc 80MHz - 12 OMH7: Start—-1n time: 18 CK + A4dms: [CKSFI =1000 SUIT=10]
Fxt. RC Osc. 8.0MHz - 12.0MHz: Start-un time: 6 CK + 4ms: [CKSFEL=1000 SUT=11]
Fxt. | ow-Frea. Crvstal; Start-1in time: 1 CK + 4ms: [CKSFI =1001 SUIT=001

Fxt | ow-Frea Crvatal: Start-1in time: 1 CK + Adma: [CKSFI =1001 SUT=011

Ext. Low-Frea. Crvstal: Start-un time: 32 CK + 64ms; [CKSEL=1001 SUT=10]

Fxt. Crvstal/Resonator | ow Frea.: Start—in time: 258 CK + 4ms: [CKSFI =1010 SUT=001
Fxt. Crvstal/Resonator | ow Frea.: Start—un time: 258 CK + 64ms: [CKSFI =1010 SUIT=01]
Ext. Crvstal/Resonator Low Frea.; Start-un time: 1 CK + Oms: [CKSEL=1010 SUT=10I

Fxt Crvstal/Resonator | ow Frea: Start—iin time: 1 CK + 4ms: [CKSFI =1010 SUT=11]

Fxt. Crvstal/Resonator | ow Frea.: Start-un time: 1 CK + 64ms: [CKSFI =1011 SUIT=001
Fxt. Crvstal/Resonator | ow Frea.; Start-un time: 16 CK + Oms: [CKSEL=1011 SUT=01]
Fxt. Crvstal/Resonator | ow Frea: Start-1in time: 16 CK + 4ms: [CKSFI =1011 SUT=101
Fxt Crvstal/Resonator | ow Frea: Start—-1in time: 16 CK + A4ms: [CKSFI =1011 SUIT=11]
Fxt. Crvstal/Resonator Mediim Frea: Start-un time: 258 CK + 4ms: [CKSEL=1100 SUT=00I
Fxt Crvstal/Resonator Medinim Frea: Start-1in time: 258 CK + 64ms: [CKSFI =1100 SLIT=01]
Fxt. Crvstal/Resonator Medinm Fren: Start-un ftime: 1 CK + Oms: [CKSFI =1100 SUIT=101
Fxt. Crvstal/Resonator Mediiim Frea: Start-un time: 1 CK + 4ms: [CKSEL=1100 SUT=111
Fxt. Crvstal/Resonator Mediim Frea.: Start—un time: 1 CK + 64ms: [CKSFI =1101 SUIT=001
. Crystal/Resonator Medium Freq.; Start-up time: 16 CK + Oms; [CKSEL=1101 SUT=01]

O o o

L]
m
=
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[T Fxt. Crvstal/Resonator Meditim Frea.: Start-un time: 16 CK + 4ms: [CKSFI =1101 SUT=101
[T Fxt. Crvstal/Rasonator Meditim Frea.: Start—-un time: 16 CK + 84ms: [CKSFI =1101 SUIT=11]
[l Ext. Crvstal/Resonator Hiah Frea.: Start-tn time: 258 CK + 4ms: [CKSEL=1110 SUT=00I
| Fxt. Crvstal/Resonator Hinh Frea: Start-1in time: 258 CK + 64ms: [CKSFI =1110 SLIT=01]
[T Fxt Crvstal/Resonator Hinh Frea: Start—1in time: 1 CK + Oms: [CKSFI =1110 SUT=101

[l Ext. Crvstal/Resonator Hioh Frea.: Start-un time: 1 CK + 4ms; [CKSEL=1110 SUT=11]

[T Fxt. Crvstal/Resonator Hinh Frea: Start-1in time: 1 CK + 64ms: [CKSFI =1111 SUT=00]

[T Fxt. Crvstal/Resonator Hiah Frea: Start-un time: 16 CK + Oms: [CKSFI =1111 SUT=011

[l Fxt. Crvstal/Resonator Hioh Frea: Start-tin time: 16 CK + 4ms: [CKSEL=1111 SUT=10]
Ext. Crystal/Resonator High Freq.; Start-up time: 16 CK + 64ms; [CKSEL=1111 SUT=11]

Ay womz oFelA Aol ARSI E Ash: FES AW Aeslel A OK-128
ANEANATY %ol 16MHz] Zel 222 ALgate Aol 99 deld ngxel 713
sl gue Aess gle] Fow, oA W TE FH AIX vi AFHOE

3 Al €l v

Q) ct22E 7ol2S 22 HLsfof shot

—

Abg-2F EEJ%@J E}%EE‘% FZHE dAo] grtEA 3543

12

Mos | B @ | vee

NC @ | avo B

RST ]. @® | aND Mso | I @ | vce

sck | @ @] N SCK ]. ® | mosi

MsO | @ @ | anD RST |@ @ | cno
9 10 5 6

(a) ISP 10E DIPH (b) ISP 8 DIPH

<% 194> Atmel E&F2| AVR ISP CI22= #Hol2 24 H

Atmel X9 109 % 63 g2z AolE FVHE <I¥ 194> 2t o7]A
VCC9 GNDE 7+7F ElAl B9 VCCY GNDd H<43t)h RSTE EFAl HEoA AVRE
Eo]7te Al E RESETH AZ3st=dl, old el B9 AT} thezt Aol &9

A ZEate AN AR 2S5 G2 g olE Aol ek 283, MOSI
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MISO, SCK 4l&&= AVRE| SPI EEo|A Ar&-3l= MOSI, MISO, SCK ©@afo] 7+zy A4
ot 28lY, ATmegal?28, ATmegal281, ATmegal2802] 371%] R oA nte AVRo| th2
T AEAZE R /A YJorE tEREe AolEe MOSI 435S AVRE PDI 235
A, gere AolEe MISO A3E AVRE PDO AlFo] dAZs]of g},

2. F=HEE SHIZH dYsl= Yy 2zt =

HASE AVR vlol AR 2ESH L JEekA BG4 A9s
%

= . o & WA EHH oo} T2 AFEE WA o]Fst= Aol
(1) F=HESE MdH™sI7| ol HA AISA =20 S ctezE=ste}

-
29 AF A E e AAl 277 de = A, FHol BHYE sk o,

$Eo] BFF o] TFse] Y FE Urk A, wep o9 oA FauEAA &
2 g4ste] Azdle]l 43R0 TG4 R FFo] HolMArhd TopEE U} B

dshe Agl AW AH a8A Yk F
] A

AElo] 9lormg J|EXO R UEE HHd A FAgL oE 5o Ala" 282 H RC
eAgolgo 9ste] IMHz= F4sta vk, 2ed Apalo] wkef 16MHzO 94 A g
o 93l T4t AS A= Z=adS 4TI st ge o]Ade] F =g A FT4st

$olx Fo7h dadt dE S0 ATmegal28? 49 TZE2 ATmegal0d 3 Lo
= 4o} Q7] wEel e AHgA Lol ATmegal03els $1 715 WE ALgete
5 Ayuo} rhw ol LuEs A e FE k)

Qe AhgA ZaPe thRsstel Y SEAAGE 4L A HW ol 7B
o Azglel sEglojols BA7b glov theEE Ao BE gutEA A& Arks
A omgth 2ed oAt FanERS 2ul=d 44 Fa 9E Aot 1, w

il

oF AL 2ol AF AdHA Lt Az steslof] BAZE dEAE s
4 ddds) Yot sho, theme ol @A
CEEC AolRE AVR vlolazzegee] sig Aol SueA 4ERdeAE 4

Ad) wolop gk,
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o @ A% Fol s 47.&@ %Huﬁom e, AVRO) Fzu e

st e A4 AgAelAE AL AolA T

3 AL} thERE T2
2 n2ma o] AAR FHE A A AL o} F ofo]Zol} ol E EH M=
]_

o Mue F2NES olsar] a9 AVRS Fr o] Uolet s A4E 9lvh 13

Agsha At 3 8 & vk &, Fxiee gE RRe 2
& A=gw Ak Aotk ae, ol Aol ek REWE 0o HEs zﬂzaz

_ﬁ_
ol E(write)st 715 R FE=(read)dt 715& 7HA R Atk %515153 gol
AVR ®mdo] dgso] g gtEol 9487 HuE o guelA 4ol dste REwe 5
A3t ol E ol golEsA Hrk.
Sea, FEUEE i A4s9on SH 4go] ohw tha A=y Wast gl
Weld, ol AR A4 Zeage FeREd i Zdgel FEUET § goley
s

;(] O]—EE }\JXJOH l:r‘— 7—]0] %«E]— 1 1:1]—1%18 ST
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A 245 i M G931 ARNeW oF AAST PCBAA rhmat Anw
olold 4 A7) Mol o= ate] WolAy AFE FHY 4+ vk vt Guww Hol
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A BE FEUEES 002 AASA H9 o Axd 29
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U ej5o] Au| s F& Fa oA WS st 9o A]Aﬁﬂo] A 52
sk Blo] 9l Aot webA, AA A ¢glu v = b it das = Al
o] FaetA] gdom thRE AolER FAEtA PO o] A3S o4ls] Helel gt
of A A W T2 vhg oA At TS E Wolth

L2 A 7}11 HuEE AlaE JTAGoY TheaEs= Ao H&ES fAsts 44S
s Zolth =, JTAG ol EwolHE A&3lHA F=uEo|M JTAGEN HIEEZ 12 A
3 HEl A EHEE Aol &g AMEEHAl F=HEA SPIEN HIEE 12 3jAls] ¥
Zolth, o]FA =W oAFHE 1 oY AT FAlo] FHHA 7] wiEol AVR mlol=
BEZEZH AZEgoIAoR HIT F7F gl old Ffe wiH o ® fAE A
Ed B 4 Ao F, vk JTAG ol E#HOIHE AFESH 7 JTAGEN HIEE 12 3A 3
2l OV‘ SPIEN HIES 022 Hof glojA #E Zzago] 7}5%L FE dtkE 73t
OzE Aol &S AH&3d] i oy, Wiz 2= Ao]ES SPIEN HEES 12 §A
st thA oF24 JTAGEN HIEE 022 Ho] 9lojA JTAG OJEMlOIiﬂ 7bed = Yt
= 7HASH dEH O HE AMEE BiE Zolth ¥y, olE NEV BEF 12 dAE o Q)
0 oAl s Aol A BUMEEERE o] AVR HS WEe Syl fith W™ zeo
g o] Follvl= AT ol Y 7T 7FA= ROM #holE 7} Haghd] AVRol A
© olE & AE3kA dornw JAAow oy WHelth oy Abare] YA wEl o

e BeRE ZRagd M= SPIEN HIEE ARSI WAE 7 flES Sha glth

Z ]
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¥ oRE 20| SHSK YS Gel AISE Wy

(1) Aol s S=sHA g2 e F=HE 43

AVRE A&7 Al &=wlol A st=sof Aol A7}

Hed Asgel BAeA gon] teRs AoRE A g A%
MA4ste] AVR vlolazZegest S484 %g &+ vk A d4d nojol @k 5
3 Azgle] A% Fol HEWE W3 FAAA SATH AAG 2L 43 BE Aol
FAW, F BASHE AxTol o= EIRH A Tk Fevhd Ao EYglel o
BAY 7bsdol ek GAE olAA 4 BAS JEsk 4ar] FA48A) gt F2
MEE ATAR gk m waE ARHe Bol RYEH, ofd & 100% FEIE
44 eRgor FauEs AndAr ggre 19 e ddgos Jug Aol
oms A Ve Wl 94 Edn

Device mizzing or unknown device [-24)

BRetry | lgnare |

<% 195> PonyProg20000il M CtR2EE HOo|[=0| HAZ=X 2= ol HAIXl FH

LS —

Connect failed - Select AYE Programmenr PX|

Platforrn: Part:
& TRAO0 1S

ITAGICE mkl
BVRISP mikl COM3 _ Cancel |

Tip: To auto-connect to the pro?jrammer used last time, press the
‘Programmer’ button on the tool

Mote that the JTAGICE cannot be used for programrming as long as it is
qunected in & debugging session, In that case. select "Stop Debugging”

Disconnected Mode,,,

ISP Mode Error §|

) & problern occured when executing the cormrmand, See the command output for more info,
e

Tip: Check that the ISP programmlnghfrequency specified on the ‘Board” page is well
below 1/4 of the clock frequency of the device, Extra precaution should be made when
uslnﬁ] the CKDIV fuse and/or Clock Prescaler Register (CLKPR} on parts supporting
this, If this does not help. check your connections,

See the troubleshooting section in the help systemn for more information on what may
have caused the problems,

T -
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