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ATtiny4 12| oe12| o5 | 0032 - 4 | - [ 1] - 2 1 1 1855 40688
ATtiny5 12 ] oe12| o5 |o0032]| - 4 | - 1] - 2 1 1 1.855 40688
ATtiny9 12| o612 1 | 0o032]| - 4 | - | 1] - 2 K 1 1855 40688
ATtiny10 12| o612 1 | o0032]| - 4 | - 1] - 2 NK 8 4 1 1,864 5 | 40684
ATtnyl02 | 12 | oe12| 1 | o032 - 6 | - | 1| - 2 1|1 10 8 1 1, 864 40689
ATtnylo4 | 12 | oe12| 1 | o032 - ] - | 1| - 2 1|1 10 8 1 1, 864 40689
ATtiny20 12| oe12] 2 |o128]| - ] 1] 1| - 4 1 11 10 8 1 1, 864 40689
ATtiny40 12| oe12] 4 |o286]| - 18] 1| 1| - 4 1 1)1 10 12 1 1, 864 40689
ATtiny24A | 20 | 0620 2 | 0128| 0128 12 | 1 | 1 | - 2 K 1)1 10 8 1 1,861 40688
ATtiny44A | 20 | 0620 4 | 0256 | 0266 | 12 | 1 | 1 | - 2 K 1)1 10 8 1 1,861 4068
ATtny84A | 20 | 0620 8 | 0512 | 0512 12 | 1 | 1 | - 2 K 1)1 10 8 1 1,861 40688
ATtiny25(v) | 20 | 0620 2 | 0128| 0128| 6 | 2 | - | - 5 K 1)1 10 4 1 1, 861 40688
ATtiny45(v) | 20 | 0é20| 4 | 0256| 0256 | 6 | 2 | - | - 5 NE 1)1 10 4 1 1, 864 40689
ATtiny85(V) | 20 | 0..20 8 | o512 0512 6 | 2 | - | - 5 1 11 10 4 1 1, 864 40689
ATtiny48 12| oe12| 4 |o0256| 0064 | 24 | 1 | 1 | - 4 1 11 10 6.8 1 1, 864 40689
ATtiny88 12| oe12| 8 |o512| 0064 28| 1 | 1 | - 4 1 1)1 10 6.8 1 1, 864 40689
ATtiny87 16| 0616 8 | 0512|0512 16 | 1 | 1 | - 3 1 l1]z2]1 10 11 1 1,861 40688
ATtinyl67 | 16 | 0616| 16 | 0512 | 0512 | 16 | 1 | 1 | - 3 1 l1]z2]1 10 11 1 1,861 40688
ATtiny261A | 20 | 0.20 2 | o128 | 0128 16 | 1 | 1 | - 6 R 10 11 1 1,861 40610
ATtiny461A | 20 | 0.20 4 | 0256|0256 | 16 | 1 | 1 | - 3 EEERE 10 11 1 1, 861 40610
ATtiny861A | 20 | 0.20 8 | o512 0512 16 | 1 | 1 | - 3 1" |11 10 11 1 1,864 40610
ATtiny202 | 20 | 0.20 2 | o128 |o0064] 6 | - | 2 | - + 1111 10 12 1 1, 864 40 &%
ATtiny204 | 20 | 0.20 2 | o128 | 0064 12| - | 2 | - + 1111 10 12 1 1, 861 40 &%
ATtiny402 | 20 | 0.20 4 | o0256| 0128| 6 | - | 2 | - + 111 10 12 1 1, 861 40 &%
ATtiny404 | 20 | 0.20 4 | 0256 | 0128 12| - | 2 | - T 111 10 12 1 1,8¢6¢4 40 625
ATtiny406 | 20 | 0..20 4 | 0256 | 0128 12| - | 2 | - T 111 10 12 1 1,864 40 625
ATtiny804 | 20 | 0.20 8 | o512 0128 12| - | 2 | - T 111 10 12 1 1,864 40 625
ATtiny806 | 20 | 0..20 8 | o512 0128 18| - | 2 | - T 111 10 12 1 1,864 40 625
ATtiny807 | 20 | 0.20 8 | o512| 0128 22| - | 2 | - + 1111 10 12 1 1,861 40 &2%
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ATtiny1604 | 20 | 0..20 16 1 |o2s6| 12 - | 2| - + 111 10 12 1 1,864 -4 0 625
ATtiny1606 | 20 | 0..20 16 1 |o2s6| 18] - | 2 | - + 111 10 12 1 1,864 -4 0 625
ATtiny1607 | 20 | 0..20 16 1 |o2s6| 22| - | 2| 1 + 111 10 12 1 1,864 -4 0 625
ATtiny212 20 | 0.20 2 0128 [ 0064 | 6 | 1 | 2 | - + 111 10 12 1 1, 861 -4 0 625
ATtiny214 20 | 0.20 2 0128 [ 0064 | 12 | 1 | 2 | - + 111 10 12 1 1, 861 -4 0 625
ATtiny412 20 | 0.20 4 |o26|o0128| 6 | - | 2| - + 111 10 12 1 1, 861 -4 0 625
ATtiny414 20 | 0.20 4 | o02s6|o0128] 12 1| 2 | - + 111 10 12 1 1, 861 -4 0 625
ATtiny416 20 | 0.20 4 | o02s6|o0128] 18] 1 | 2 | - + 111 10 12 1 1,864 -4 0 625
ATtiny417 20 | 0.20 4 | o02s6|o0128] 22| - | 2| - 6 111 10 12 1 1,864 -4 0 625
ATtiny814 20 | 0.20 8 0256 | 0128 | 12 | 1 | 2 | - 6 111 10 12 1 8 1,864 -4 0 625
ATtiny816 20 | 0.20 8 0512 | o128 | 18 | 1 | 2 | - 6 111 10 12 1 8 1,864 -4 0 625
ATtiny817 20 | 0.20 8 0512 | 0128 | 22 | 1 | 2 | - 6 111 10 12 1 8 1, 861 -4 0 625
ATtiny1614 | 20 | 0..20 16 2 |o2s6| 12| 1| 3| - 6 111 10 12 1 8 1, 861 -4 0 625
ATtiny1616 | 20 | 0..20 16 2 |o1s| 18| 1| 3| - 6 111 10 16 1 8 1, 861 -4 0 625
ATtiny1617 | 20 | 0..20 16 2 o286 22| 1| 3 | - 6 111 10 20 3 8 1, 861 40 625
ATtiny3216 | 20 | 0..20 32 2 |ozs6| 18| 1| 3 | - 6 111 10 16 3 8 1,864 -4 0 625
ATtiny3217 | 20 | 0..20 32 2 o026 22| 1| 3 | - 6 111 10 20 3 8 1,864 -4 0 625
ATtiny441 16| 0616 0.256 | 0.256 1| 2 6 211 10 12 2 1, 764 40685
ATtiny841 16| 0616 0512 | 0.512 1| 2 6 211 10 12 2 1,764 40685
ATtiny1634 | 16 | 0é 16| 16 1 | 0.256 1| 1 2 2 1 10 12 1 1, 861 40685
ATtiny2313A | 20 | 0.20 2 0.128 | 0.128 1| 1 4 121 10 12 1 1, 861 40685
ATmega8A | 16 | 0616 8 1 o523 | 2] 1] - 3 111 10 68 1 2. 764 40685
ATmegal6A | 16 | 06 16| 16 1 |os512] 3] 2| 1] - 4 111 10 8 1 2. 764 40685
ATmega32A | 16 | 0é16| 32 2 1 2| 2] 1] - 4 111 10 8 1 2. 76" 40685
ATmega8U2 | 16 | 0é16| 8 0512 | 0512 | 22 | 1 | 1 | - 5 1] 2 1 2. 76" 40685
ATmegal6U2 | 16 | 0616 16 | 0512 | 0512 | 22 | 1 | 1 | - 5 1] 2 1 2. 76" 4068
ATmega32U2 | 16 | 0é16| 32 1 1 2 1] 1] - 5 1] 2 1 2. 76" 40685
ATmegal6U4 | 16 | 0616 16 | 125 | 0512 | 26 | 2 | 2 | - 12 121 10 12 1 2. 76°¢ 40685
ATmega32U4 | 16 | 0é16| 32 25 |0512| 26 | 2 | 2 | - 12 121 10 12 1 2. 76" 40685
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ATmegad8PB | 20 | 0620 4 | 0512 0256 | 27 | 2 | - - 6 121 10 8 1 1.864% 40685
ATmega88PB | 20 | 0620 8 1 |os12| 27| 2 | - - 6 121 10 8 1 1.864% 40685
ATmegal68PB | 20 | 0620 16 1 |os2| 27| 2 | - - 6 121 10 8 1 1.864% 40685
ATmega328PB | 20 | 0é20 32 2 1 27| 2 | 3] - 10 2|22 10 8 1 1.86% 40685
ATmega3208 | 20 | 0é20 32 4 |o2s6| 27| - | 4] - 9 311 10 12 1 1.86% 40685
ATmega3209 | 20 | 0é20 32 4 |o26|a]| - | 5| - 1 a1l 10 16 1 1.86% 40685
ATmega4808 | 20 | 0é20 48 6 | 02856| 27| - | 4 | - 9 3] 10 12 1 1.86% 40685
ATmegad809 | 20 | 0é20 48 6 | 0256 | 41| - | 5 | - 11 411 10 16 1 1.864% 40685
ATmegabdA | 16 | 0616 64 4 2 53 2 | 2 | - 8 211 10 8 1 1.864% 40685
ATmegal28A | 16 | 0é 16 128 4 4 53 2 | 2 | - 8 21 10 8 1 1.864% 4068
ATmegal64PA | 20 | 0620 16 1 |os12] 32 2| 1| - 6 231 10 8 1 1.864% 40685
ATmega324PA | 20 | 0é20 32 2 1 2| 2| 1] - 6 2|31 10 8 1 1.86% 40685
ATmega644PA | 20 | 0620 64 4 2 2| 2| 1] - 6 2|31 10 8 1 1.86% 40685
ATmegal284P | 20 | 0é20 128 16 4 2| 2| 1] - 6 2|31 10 8 1 1.86% 40685
ATmegal65PA | 16 | 0é 16 16 1 |os512| 84| 2 | 1| - 4 121 10 8 1 1.861 40685
ATmega325PA | 20 | 0é20 32 2 1 54 | 2 | 1| - 4 121 10 8 1 1.86¢% 40685
ATmega645P | 16 | 0616 64 4 2 54 | 2 | 1| - 4 121 10 8 1 1.86¢% 40685
ATmegal69PA | 16 | 0616 16 1 |os12] 84| 2 | 1| - 4 121 10 8 1 1.86¢% 4068
ATmega329PA | 20 | 0620 32 2 1 sa | 2 | 1| - 4 121 10 8 1 1.86¢% 40685
ATmegab49P | 16 | 0616 64 4 2 54 | 2 | 1] - 4 121 10 8 1 1.86% 40685
ATmega324PB | 20 | 0620 32 2 1 27| 2 | 3| - 10 3|22 10 8 1 1.86% 40685

ATmega640 | 16 | 0é 16 64 3 4 86 | 2 | 4 | - 16 als|1 10 16 1 1.86% 40685
ATmegal280 | 16 | 0616 64 3 4 86 | 2 | 4 | - 16 4als|1 10 16 1 1.861 40685
ATmega2560 | 16 | 0é 16 256 8 4 86 | 2 | 4 | - 16 4|51 10 16 1 1.86¢% 40685
ATmegal28l | 16 | 0é 16 128 8 4 54 | 2 | 4 | - 16 231 10 16 1 1.86¢% 40685
ATmega2561 | 16 | 0é 16 256 16 8 54 | 2 | 4 | - 16 231 10 16 1 1.86¢% 4068
ATmega3290PA| 20 | 0620 32 2 1 69 | 2 | 1 | - 4 231 10 8 1 1.86¢% 40685
ATmega6490P | 20 | 0é20 64 4 2 60 | 2 | 1 | - 4 121 10 8 1 1.861 40685
ATmega3250PA| 20 | 0620 32 1 69 | 2 | 1 | - 4 121 10 8 1 1.861 40685
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ATXMegal28lU | 32 | 0632| 128| 8 2 | 78 8 24 8 | 12 |41 12 16 2 4 12 2 1,66 40é8
ATXMegsb4AlU | 32 | 06 32| 64 4 2 | 78 8 24 8 | 12 |41 12 16 2 4 12 2 1,66 40¢é8
ATXMEGLOA | 32 | 06 32| 256 8 50 7 22 7 | 1021 12 16 2 4 12 2 1,66 4068
ATXMOGAL92A3 | 32 | 0632( 102 | 8 2 | 50 7 22 7 | 1021 12 16 2 4 12 2 1,66 4068
ATXMegalZSA?’ 32 | 0632 128 8 2 | 50 7 22 7 1021 12 16 2 4 12 2 1,66 4068
ATXMega64A3U | 32 | 06 32| 64 4 2 | 50 7 22 7 |10 |21 12 16 2 4 12 2 1,66 40¢é8
ATXMegal28A4 | 32 | 06 32| 128 8 2 | 34 5 16 5 7 |21 12 12 2 2 12 2 1,66 4068
ATXMega64AdU | 32 | 063 2| 64 4 2 | 34 5 16 5 7 |21 12 12 2 2 12 2 1,66 40é8
ATXMega32A4U | 32 | 063 2| 32 4 1| 3 5 16 5 7 |21 12 12 2 2 12 2 1,66 40é8
ATXMegal6AdU | 32 | 06é32| 16 2 1 | 34 5 16 5 7 |21 12 12 2 2 12 2 1,66 40¢é8
ATXMegaB3 | 32 | 0e32| 128| a4 2 | 36 2 6 1 2 |11 12 8 2 1,66 4068
ATXMega32D3 | 32 | 0¢é32| 32 4 1 | 50 5 18 3 5 |2 12 16 2 1,66 40é8
ATXMega64D3 | 32 | 0¢32| 64 4 2 | 50 5 18 3 5 |2 12 16 2 1,66 40é8
ATXMegal28D3 | 32 | 0¢32| 128| 8 2 | 50 5 18 3 5 |2 12 16 2 1,66 4068
ATXMegal92D3 | 32 | 0632| 192 | 16 2 | 50 5 18 3 5 |2 12 16 2 1,66 40é8
ATXMega256D3 | 32 | 0é32| 256 | 16 4 | 50 5 18 3 5 |2 12 16 2 1,66 4068
ATXMega384D3 | 32 | 0é32| 384| 32 4 | 50 5 18 3 5 |2 12 16 2 1,66 4068
ATXMegal6C4 | 32 | 0é32| 16 2 1 | 34 4 14 2 4 |21 12 16 2 1,66 40é8
ATXMega32C4 | 32 | 0é32| 32 4 1 | 34 4 14 2 4 |21 12 16 2 1,66 40é8
ATXMegal28D4 | 32 | 0632| 128| 8 2 | 34 1 2 4 |2 12 12 2 1,66 40¢é8
ATXMege64D4 | 32 | 0¢32| 64 4 2 | 34 1 2 4 |2 12 12 2 1,66 40¢é8
ATXMega32D4 | 32 | 063 2| 32 4 1 | 34 1 2 4 |2 12 12 2 1,66 40¢é8
ATXMegaléD4 | 32 | 0é32| 16 2 1 | 34 1 2 4 |2 12 12 2 1,66 40¢é8

ATXMegaB2E5 | 32 | 0632| 32 1 05| 26 | 2| 1 8 2 1|1 12 16 2 12

ATXMegal6E5 | 32 | 0é32| 16 2 05| 26 | 2| 1 8 2 1|1 12 16 2 12

ATXMegs8E5S | 32 | 0é32| 8 4 1 | 26|21 8 2 1|1 12 16 2 12 2
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ATmegad8x SO007TFF 2K S02FF S512 160 S0FF 256
ATmegaBs15x S00FFF 4 K S025F S512 [*] - S1FF 512
ATmega8sS35x S00FFF 4 M B025F 512 o S1FF 512
ATmegalx S00FFF A4 K s045F 1 K o S1FF 512
ATmegaB8x S00FFF 4 K S04AFF 1K 160 E1FF 512
ATmegalSx S01FFF 8K S045F 1K [s] S1FF 512
ATmega162x SO1FFF 8K SOAFF/S045F 1K 1600 - S1FF 512
ATmega 1 G4x S01FFF 8K S04FF 1 K 150 S1FF 512
ATmega 155x S01FFF Bk S04FF 1K 160 S1FF 512
ATmega 1 68x S01FFF 8K S04FF 1K 160 $1FF 512
ATmegaddx S03FFF 16 K S085F 2K [+] S3FF 1K
ATmegad2dx S03FFF 18 M SOBFF 2K 160 S3AFF 1K
ATmegalaSx S03FFF 16 K SO0BFF 2K 160 S3FF 1K
ATmega3250x S03FFF [=1.4 SOBFF 2 K 160 S3FF 1K
ATmegabdx S07FFF 32 K S10FF 4 K 160 - STFF 2 K
ATmegasa0x SO07FFF 32 K S21FF B K 416 - SFFF 4 K
ATmegabd4x S0OTFFF 32K S10FF 4 K 160 STFF 2K
ATmegasd5x SOTFFF 32 K S10FF 4 K 160 STFF 2K
ATrmecga b4 S0x sOTFFF 32 K s 10FF 4 K 160 STFF 2 K
ATmegal2Bx S0FFFF 54 K QOFF 4 K 160 - SFFF 4 K
ATmegal280x S0FFFF 64 K 21FF B K 416 - EFFF 4 K
ATmega1281x S0FFFF 54 K 21FF B K 416 - SFFF 4 K
ATmega2S60x S1FFFF 128 K S21FF B K 416 - SFFF 4 K
ATmega2S61x 51FFFF 128 K S521FF 8 K 416 - SFFF 4 K
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[11dzQH o] CIs toitelrfl sy des & & ddgs Y g z Is D H Ande@stc d © O dz'
yd ¢S dzl | todzj dadzw

] sdztsy j dzdaw GteOdzd y' 3" M Clsstc O]
SRL2 . . SRLO o' Hiytse ' Hdzs HI[S; 7]su0 Bfds[wOls ¢ twvaf i3k
totsL toW Hd ofipk detzr s Is s df PO ty BfigOd@EH O s+ w1

13 20 Istcd o Odztsfyls yd S dzkz f © dgd o dejHdzd2Vn dz
LOHOddz" 3 HESHOISC o9 dR ISOCI' 9 tY' $ ko Odzdzy
fjtehsets MjCsO iB@YSRWERSSERBWIL O
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Yy Offtse ° H' OGO Lo jtedsj dedz?" HEBS L 59 dz
tetsL teWH' 9 SRWMH=0dz§ R Wiod 1(o j tor dg X Isds@@o jshz j dz
1;7].
i ltcd tosatsle'd Midg' d3 [1)1 olfbfetstctEMis @z " K tet
hts HEtsL o sdzv OHtcj Mzo OIsd 64s OHtj M. [ dzw
9J &zd S sGts 5B O d3izOdsd Waztz h zOEJ - odtf OHEC " ¢
B3 CtosCtsdzstetsdzj o HBLOoBAWE Is! L d3j dzh dlsd et

ydMmdzs o do s Qs OHStfcdalz g dzz OHtcj Md, o d1I
tetsL W H' 9 mf[2... m[fsOBUB." HY a Omdz® dzHiso
oS stedMmMistse m Ols chhigwj HwjCdzdalr'/ @ do J Hj dzdz" L OG O«

U OB ZRYOHDdzdz" tsL tcW HdzsMIs® MIsOth ses B OIS

s' & C' Mls! A
mif2miradmiro Lon wdds o Jainjzdz(ﬁv?Zaqi
OHtej id

0 0 0 8 L1 BO

0 0 1 7 a7

0 1 0 6 fu76fub

0 1 1 5 te7. . .15

1 0 0 4 te7...144

1 0 1 3 fu7...(u3

1 1 0 2 fe7...1u2
dIlsOtch d2 B O2

1 1 1 e BB l stols o

[sdzsHh ' OHtej fifdO dsds i) dz®C i d &3O dz' dzd 2
Bsyj Bklsd 64sB0O2Is, o' HBB WOy 28 Is! #© dstz®
o dzOMdz' HEC ytsets yYyomilsddzO sy dzd e ts° " d3dat
dzj L OH " W dzts b .

| By dzdo ' Mis! osodesets o dSstcd MisOdedzy * d
cShasse' ' o Lsods hde segts [1)1 dgidehj 64 sBO2
B CsmMaj 3 LBods hdz' sets [11 HEBMdls! ftetsml
B OB BdZOMI® W' Ldydedrs OHtjfM L sods h d
OHtej Md dzj o d ¢ stcd Mls 1 ookjstdyyfipadz’ CR:ONN R 1[0
OHtej Mo O ddiBkzls! MW Cd3 ¢ d Ltsoads hde sEts |
L O0xO0000. OIftld'SdzORts, dz s tcts C2as8dxla tddsadrg’ td d&\ Tom
sB' ' dBsd3 B2RR.B 02 Is
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1 sod2 dR w (]
sQdOfAdzls AVR 325

0x0000 0x 0000

OX10FF O0X10FF

0x1100 0x 1100

0x 0000

Y

OXTFFF 1B G

Ox7FFF

0x 8000 fagvis

Ox9OFF L |
0x9100

1J adStedfrjssolz’ Is fiyr

0 XFFFF

t B8 tsodzj odCtstedls Odedz? * RBesfls® & Ctetsfmn j
B St sdstetsdzjxe®© ATmegal?28
Il Yy ' sd@dz e df OHSCE f§tod L o j.0x0@fFigdE daO®) f &t
BEZHj B Lo jtlsOlsdmMwy Hts Ctd3 st L tsedz h dz
sO0Cdds yddestgw Higj dzdg'l f f tod C ZzOH dzs™ HtesGctcOd3
fOdsO W totsL 3" tetsd3 32 sBO2I L OHtj MOBBd O0x1
] sodz Mmisk odStstedmlssolzo Olsd &' MHdLO Chidsy
Cijtozf mgctcOBRBdets MIsOteh ddzd ttsL cWwH OB OH] fr
ZOzB8hH ®dzd2 d&O odojHjdzdzw, O o LOM" fy' ft
BOMS zo Odzdz MlsOth dr ttsLtWH" 98 OHtej Md d
o dMlsOdeldaz'dd " HBEZH jIs! MW Lo jtodz] dadz?y H B d3ts dzfs
1 dY ud dEHoojH jiflacd € dzOHd ftots@ tc Odidats’ tc j
B CtesCtsdlstesdzj c©O ATmegal?28.

) 6d $ ZOH &0 Ofj &k dzj 6"

s Sz IS@FRIFSFE T oL ZO QP dzH d&z2v e Ot Odzlsts o Odzts G 5
HB L o dg'Odgilpw ts°

Idi  rl6, SFF

out DDRC,1l6 1 O dzOh dzdaty’ Qfzts to Isdze® af j H j dzdzv
Idi  r16,$00

out PORTC,rl6 100 dMm o LOBOOYCE otk
Idi 6, ( L<<m[[1)] (1l<<m[[O)

out XMCRB,rl6 1 9] detedgL tepw7 . . . &5

Idi  rl6, SAA

sts $0001+OFFSET16 ; 1 O%$pddpf L © COOREFEN&Y s ofdd.dsd W
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di f6,(0<<mff1)] (0<<mffO)

out XMCRB, 16 1 jto] f jodpdetzOgY w7 . . . { 45
Idi  rl6, $55
sts $0001+OFFSETl6 ;1 Of6dbfn L © OHtej Mtse ( OFFSET+

;L so dz'f Odigd t8

1 ted G dzOH dzO ¢
#define OFFSET 0x2000
void XRAM_example(void)

{ unsigned char *p=(unsigned char *)(OFFSET+1);
DDRC = OxFF; PORTG= 0x00;
XMCRB=(1l<<mf[1)] (1<<m|f[O);
*p = OXAA;

XMCRB = 0x00;

*p = 0x55;

}

L §f stc’ o dzg¥v dzdz’ L Lo jtodg] dzdzV d3 H S o dzk
Lsodg Ndz! sets [1) o dddedaizdzddzO( Yl zg2y, af 184 GeB't
Lo jtedz] dedzv ) B ' dB' @2jls G4, dzvw CCosy disBctdds B dzv * Is 4 fyw
yom od¢ sdzOdzdzD, € tSAFOQ dzHL D S, STS, PUSH Is(
12/314 yd ¢ dzd .

CChls Ltsodz hdzt sz M ] Slots LSO N @ P ddf § tc j
fitcjtcedoOdz , odCtdzf S B EBBG KO tcdd)/aiddzn EdzE ' fi
35/79 d3ON d dzdedon (uydGadg % dIs! . o K H fists o 5O 23 Js
o d ¢ ts dzO dzdzv L OL dzOy J dzd ~ sf jteOyY" 2 9"  HBEo®
dz' yd dz' dzd St L Qepisds @edyHe dzts36 s S 6 5, fted Lo jtedz]
fOdsOw dzj odSCtstedMmlstsolz’ Is! Mw Ctsdzoj cdL Oy’ !

YyOfMmtse H' OGteOdd L o j tcdzj dada” Hts L tso dz
f OcOd3J Iste’ © ME[HzQdAz" © dzO09 j H | dz

233 dzj t6C sdzj If OdAPY OOz EEPROM

Y OMsdgdDtc ¢ s'dlistcdggY fiplso © Tiny I[sO ofy d
Mega Is ©XMega dz0O 8 Is ¢ Iz Mme ' BIz MmC dz@HO' dsd v day @edz
(EEPROMYf Odsd W) . f O\ v totsL SO sdzOtipdzs dzz  OH tcj M dzts
sB' ' &3 M Odzsh §f g @A Jafigew Ishigfis' ) 2 ds'OH 2 5 68 'BdD2Ms
dz' 4 sBO2Is Hhv IIPMegR? Mise Mega

[dvL ofdme O ydk-O@dgdY BEPRG®GS o 5B
odSCtstcdmistsoze Is! Mw  Istcd to jiog 'cff) lditsdé EcBaAjRRH Jjndhde'c
HOdf EEDR 1O toj ¢ fijlsBE CRJ tclgojOdzdylstc OH toj
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tesL d3' M iz'Hle s [ 1 : EEARH: EEARL. dHtcj Md,
tesL W H ' 9C jotg woEERR@BNIoO ds@izO o j H[}; s [

lesyjHEteO L Of dMmMEk tHdsHE&dsis O S @GzOmwo
ZOMmiszf ddr JjIsOf " o

1.1 dzv o dL dz®gjsdedp® s L Of dMkz HOdzd~ H
M¢ ddzj Is! v EFPE @G\ Mistc©® EECR.

2. 1 dzv o d L dz@a|j wrtzy dzdzv L @fOfisplry 2 to B WSSO IS «
Csdgd ddzgj Is! v JteOftstcj y» SPMEN tjce' fMistceO

3.1 000dzs Oy dIsd BOfRtc HPEA R, ZO togzdzts Horj 'GH d
EEAR.

4. ]l mMisOdzs B H & dedf O SEEMRE(EEMWE)tcj ¢ ' Mistc® EE

5.ltotsls W egats dgz d deded = yd € dz' oEEPELEEWH)tfjOds df I
EECRH d dzdiysmdzv o MisOdzetse dzj dzdz? ' Sets tesL oW
fJtg S sdzOdzdey &3 dzOflskz§f dets’™ * demistelzC y' .

rtezed?2 o zghudptej L Isj, Nt YOdgo’ dzj Ed
o dSCtsdzzo OlsdmMw tsHdsYOMde® dsd tv.  LuC deflzn tstidzj tdzj HF
LOf dMkz o-fPEHBROOMiclss f jtoj CtsdzOlsd MW f Gdsd “f |
LOo jBN jcdNts & ftosctcOd o' HMEIlsdzs 2 L Os Odal
dzj L a3 detf Odsd R ffipldssc tc Oz, Hiwckzed?2 Ctotse dBsy j

10 tethyj M L 0 j todz] dzdznf O dsds'e ff EHzH PoRdaiAMs 1@ h
RCG j dzj cOlstste, Nth' @@dkoB BHzsIS' g d o Odz' ls+
YoOmlstsldss cy'dgacOlsstc O, dzBf tyif ¢ D If.4 Ode)Sdzddwds, I
yd < dzz wof §FREEEWED O] OtcOlsdzs MSCdHO' s+ myw ,  f°
fsyoOlsd LOfdMm dzOMmlskzyf dzsects B O2 I 0.

lted L OfECEMER OM By kzIs! odded Cdzzlsd H W
fJtj todo Odzda” d3J :

1. 1td oddedC daj dedz’ o telg-@ d P IOCHD 3y’ gy JofHf
fsidz Hso detsfls' , L Of ff e jGeksE EPIROKEZ Bfzte j L O
fJjtj tod o Odzdz'EENPECH BWE|) MCdikapls: mw o

2. cShas f " HftesctcOR' BeitsBSd f jtojtedo G
9 EEPRORNKOY, sSOCBYy o' HBERZOoO' s MW L &g dgddpld
tcjdnlstc’ @ OHtj Md Is @ jH Qdid As ORJE|PdR]Qdvh. OifEf{ I B
L " tco Odzts.

rdzv L Oftse' ¢ Odedey  tocdfj CiMs@BEGEH 2 'f sisig Wz o ¢
fjtojtocdo Odzedzy (MECdHOIsd B'Is | tjcd' MistceO® SR
odhj ftsmdz Hise desfyls”’

1 dY wd dOHpHOj dzf ted € d&zOH tej Odz' L Oy
EEPROMY Odso W ( Cjtolzo Odzdzy f j o] b6 )@ dzcdzy di3d  dzj
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) 6d C &ZOH dzO@ Ofj dsB dzj ts°

EEPROM_write:

ShicEECR,EEWE s 'z & O dzdz@ fizWUaffdzj Is' MW § Of stej y*
rfmp EEPROM writeo' Hdzsfdzd 2 B Jj L ZdgBodgdRC lif j to] -
; EEPROM_write

out EEARH,r18 L& d i fipleGstc "EO@ Acfg @y tc j188 ERARE O

out EEARL,rl17;.4 d n isdas@®dsH tgfj fiy tc j1E9 EBRARK O

out EEDR,r16, L0 d d i Otdzj o "119ls tieO tc j] cEEDMRIStc H O dzd
sbi EECR,EEMWE; off) Is OdizJs d¢day © fWEEMWETt | ¢ ' BEFER O

sbi EECR,EEWE;sf Is Odizjs d¢fday O fMEEBWEK | ¢ ' BEESR O

reco daL" Hf " HY totsG tc O d3d

l1ted ¢ dzOH d&z2O

void EEPROM _write (unsigned int uiAddress, unsigned char ucData)
{
While (EECR & (1<<EEWE))* [ 4" C z a @dzdetich | dzdzv ff s j to,
LOYf dMmiz™* /
EEAR = uiAddress; Fuz' Yy 'o@dzwve te¥f ¢ ° Mmistc® o
EEDR= ucData,;
( E C|R (1<<EEMWE); [ * 1 sy digsay © Wik EMYVE*/
{ EC|R(1<<EEWE); / * 1 tt=\{O3stlzg [ EPROM* /

l jtejH odStdOdedey i3 S5 jteOY' °~ L ydlskze Odzo
flls Odz f cEEPESEEWE), It®REshdgs o dCtsdkz’ s v st
EEPROMY Odso W ( ff tc CRIESVEE] yo fist) dzts odigj dzadBtsy dz@ o
Lydlskzo Odzdzf CEOPVR OdA' L &8 dzed tej ¢ fMlstc® OHtej

1 " fydzw L O Odzls Oy j dzdzv dzj sB R " Hdats’ OH tc
o fls Odzts asdfilsfcfizfeafssL W H EERE tjc¢' Mlstc® EEER.
fsd3'8ej dicj ¢ MSODRHOdGmM BEHR jIs' MY Of OtcOls dzj
[HBOS Mlsjydlsd LO MlsOdesds tetsLtcWHlz EERE
s JwOy’" " Luydllze Odzdzy dzj G tslstc’ B dets, Istsdzkz
odCtsdzz’ Is' v L O tsHddz OSCIs. teved iy HEEEReARZED Yt
ftesyj Mste fesfzMC O 4 sOCId fjtejH §sYOL

1 I ud wWOapOjdf ed S ZOHd toj Odz' L OYtL'’
EEPROMY OBA 'S j tolzo Odedz? f jtojtodo Odade” disd dei o d
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) 6 C ZOH dz0 Ofj B dzj 6"

EEPROM read:

sbic EECR, EEWEts y' € kz,0 OWis&bffdzj Is* Mv O stcj y*

rfmp EEPROM reape’ Hdzsdzd 2 B Jj L ZdgBodgdRC lf j to] = °
;EEPROM read

out EEARH,r18 L& d i fipleGstc "EO@ Acfg @y tc j188 ERARE O

out EEARL,rl17;.4 d n isdas@®dsH tgfj fiy tc j1E9 EBRARK O

sbi EECR,EERE off) Is Odizjs d¢day O {MEEREG | ¢ ' BESR O

in  rl16,EEDR Y J tejgz@yday Qfdd tcj 6" Mistc©® EIEDR o ftg,

reco 'LH " Hf etsc tc O3]

l1ted ¢ dzOH 2O

void EEPROM _write (unsigned int uiAddress)
{
while(EECR & (1<<EEWE));/* [ ' S z a @degatch j dzdzvy f s | 5,
/I *L oy dmkz */
EEAR = uiAddress; Fuz yod&ye ' @kt d */
{ EC|R(1<<EERE); / * | d ¢ tsudaPdidsid» o O dzdzv * /
Return EEDR,;
}

lted odStstedmlsOfifdabi iz EBROMMZs HEsSIsted o3z
LOYtsB' ydzedh LOAtSH 9, NMtsB & ded Gzl licd ot dsts H
L dzd X § dedz”  dzOY tc tzd ¥ U N e jor Sclisdz® dB Jj, dzdyts] dzf B § to
f Odsf w dztsy zIs! B kIsgl "ixsf Wi P ogd o dzj dzdzv B IZH J
MOdE Ctos sdzlstetsdzj o sy j o dCtsdezo Olsd € 530 dat

z28B kdzd S dzzlsd kM CtsHy jdedz? H Odzed Rls to jh BSO
Metsted MisO'dMWIs tsH dzn  tadgEfddizi fodadChy * 2

lulsteddzgzo OlIsd o CStesC dzlstetsdzj 6 k& Tils Odz
¥ d o dzj dzdzw fiteiBbko O dzwvded Yysc eeste ®dclsts 9 ¢
9BlzHBso Odzad 2 HilsJ SIlstste L dzd » jBdpwn-out d@étéctolz ¢ «
(BOD).

2uIstcd BBzo Olsd BB CtotsC sdzlstoctsdzPto wie r ¢ Bt dz'h A
&ZOf tczc O x do dzj dzdzw i j tojfBMLe Gdz' C dpd youJ y ‘das¢
B CtosCtsdstesdzjte dzj dBsyj odStsdizoe Olsd
JWiClsdodzs LORdh O MmMzkzyeBe' tj ' Misted

39 BJtc’ cOIsd ¢ tsdzf IsfGAOYY f tc SRASACEKK], o s dzd
f 5o d dzdz’ d3° dz¥ Isd mw f " H YOSt € ts s lis ¢ dz jif tic
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MOdtsMmis' 2 dets tolis B 6 kb &f Ohilgd Hsdsigifztc d L dzd 3 j dzdz’
N dodiapy o3 Mis dzj BEHJ] EhCtHYj dts.
2.41 £ 5@ tc O i3FLABHEdE"BEPROM-{f O diid' W
1 Oc0Odzr d2@ 9" HBABEMIS'

JHdzd d&3 ¢ dIsOdz | wCj btejBO odtc' hkzea Olsd
mMdmisj &8, *  JRcASH-dsGD3 LB EORFRIEME ¢VR-d3' ¢ o5 ¢ 5 dals to
' Histed ®g3lz® Ists | plaffdieisia el dilzlo @edpiiay 7]:2 .

-tejydd3 §sdz H o dzts @ SPHY tzlis ¢ sy ) O dzdz”  (

-6 BteOdzj dz' dese s fescteOBze Odzdzw  ff to

- o Y d B3 f tois ¢ ic@ASE o dRsigdasi) 2 o

OB AP Yy B 1§ 15 C BEREE s O s dals e s dzj 6 o

tdNdd3 ftetsae tcO(

ATmega325x/3250x,
ATmega645x/6450x

ATmega640x,
= | ATmegal280x/1281x,
ATmega2560x/2561x

1.1 sfdz' H 5o dzj

SPF dzls j oW j 2 fi

2.1 OteOdzj dz' dzj
ZzOf telzL

3.1 OTAG dzlsj oW j 1 1919 T197] 1 T 1

—a | ATmega8515x/8535x
=a | ATmega48x/88x/168x
=a | ATmegal64x/324x/644x

=a | ATmega8x

—a | ATmegab4x/32x
=a | ATmega64x/128x
=a | ATmegal62x

=a | ATmegal65x

=a

==
=]
==
=]
==
=]
==
=
=
==

1 " H codmst st B ts LdEY tc Hs =iy w Cjitd YO w &z
fsHO' Is! Mw d&O ©de' H RESET & St tdstetd
ftotsG tc OBz o Odzdz™ .

stc' @3 Istscts, 2 d3 € 6 tsdEsQaMeda) tc OBts yfigzddg
MOy tetsG tc D3z @PaRezy € | tolz 0 Odzdzy 3  edzlz' ¢ MEISEBE vzl
foscacOaiFslstso s | PlcdbiplizwpsL.c dertddlzusn * dz' 4 .

l fsydim' fsctcOBzo Odzdz? By kZIs! o<t
sydh jdzdzv CtedMmlsOdzz (chip erase);

- ydlsOdzdzy / L Off @ dsd 'F If A%k tc O ds;
- yd s Odzdzy / L O-ff@dsEYE R R Gz 7 ;

- udlsOdzdzt / L OYdM Cd' ckwOyY' 2ded R S
- udlsOddzv / LOfdM Stk s LORdMsk:
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- YdlsOddz" Std S HjdsdW COtO;

- yYydlsOdedzy C Odz' Btolzo Odz! desets BO2I0.

I ' dsHj d& & CtosS sdlststs dtf @ BasE s fif ko @
f Odsds™ HOded: (k off' % Codk ©SEOS L &zODH
o' HY Boff tatsasts Bd3lz o O dzdz .

1 Ondfils SsHE ' HOdF"

Il &3 Mls HOAAERSM { tctisdEEPROMY Ods6 W H Odzed » Bt
LOnddejda LOfdMmMEz '/ OBt yYydlOoOdzdzr L @ H R
(Lock Bits) LB1iLB2.f sy dzd o * toj X dvdd ' v P=eldgis £ dzd d3 s
ydr SCtd3 oAl GzO0o j H ] dz

vodnr'  Hdzsd3z (dzj L Of etsGtcOiIso Odesdzlz) MisC
sHqdpw § ' Mdzv f toicdzzedd dilz g ddgdatzdzy € sd3' tets QdasL
sHdded ylksy § BRI Is" d22 €d ftod od¢ tsdzOdeds
sOC sy Lddh k&' -i BEEBROMY OFROAS H

sde¥ ' ckteOyYy’ 2dz Csd3 & d

lted fosctOdBzo Odzde O3 € tedslf as@idsde ts dz WzO b
IsEtsdl ' cpwOYY! sct ¢ dli daOg Gas 2 d2 OVEEds
L lsObBo Oif to ] B3z OH toj W Czthrdiizh oAt Staf
fesctcOBzo Bdablz’ cz@Y' Tdz € 56 ézg S O CRECRFAS
LO&ZEy o' H CtdStejlsdzsets o8 CesCsdstesd) 0.

rdv Ldg ded o3 Misk S sdalt' ¢ kicOy' §2jdad RO de
CsRBOdH ' tothls T Ozl Ot Oy ' v ' CtotsC sdzlstets o
His flesctcOdlzo Odzdz? S5 tesC L ORdMmisk.

WHj dZsd %' COsts

| MAVR-&3' € tets € ts dels@uteialz Bisfidedz’' 8 S s’ ©Cd, o
"Hjddsd¥W SkoOld ftdmlse' 2. 1 fjh' 2 C6d
C5H GBLASHEOME Y, O io¢ Hsitc jYis RSl S.d ' Hj dzls
5OC 5y HELds OB GSe Odtsiz OH ] ) dedsl Wi Ctodsefipds sdpts
5' dz Sd o o> dd O fec sHds Oddiz 000 daz"S. 5 dz ' G 2t O
"HjddsdW ' SO0 HEsMiskY dg Ml e &qdte sy’ nyl
SCE s sdstesd) ' o M 7kj2Mss O dzOo j Hj d

SOdz' Btelzo Odz! dz' GBd & d

led odctltse dzj d2  odff 1S tous CORiprizbalyj ol dz’
LOdzts W Is! mw W iz s @sGelaaf dz dzO dzOM sz o O dzdzy s ¢
o dalz s to ' h da jsdzjstc RIS to O
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Hlstste’" dzZC 59 0 FRAD W LS WOd3 ° H Odzd -
Il AVR-o3' CtotsC sdzlstetsdzj tcOn odCtstcdmisso z’ Is
FLASH{ O dsdf"O dsd v {f tclis@ERPRANH Odsd WH Oded = [ 1; 7
ltod ftoetcOdRIz-Y Odedaj MEBABEE B Jo O Is! Mqw d
tesL &3 to C'dzr €' Mmis! WICQBO WL Dep ofdgl Is$! to e tsHiz
(lsORRE 1 Odz' MfsyoOlktlkz LOOdsSO)y ks Is: mw o
LOdzsywis: v B Ol ffticisiedeOE3. 9 1 otsh doa C O ofy
Yy! sz 9 HBEZ9O O' Is! MW HdatsyOmdzts.

OB AABY YO OdR) sted Mistste' dzf © el tc tsdate@®dz L Oy '

[BOf BHO'™Y (eSCLO®B (B
4s| 8s| 165 329 645 128/256
[ BL&B t© Mt 32 | 64 | 64 | 128 | 128 | 128 | 256
s' & ¢ Mmis' @ 64 | 128 | 256 | 256 | 512 | 1024 | 1024

) O Od) Ists

O dZOdzts ¢ © Ydots EEPROME Qds"Odzs 5L &' tc¢ Miststs
¢ dz @ Wils dzBals Gisgdiz
v OB d2BY"OLOdB) Isted Mistste' dz o 5 '-f GAEOdz L Oy’

. [B6 ' 8 EEPRG@W (B O2I)
P OO bty 512 1s 2s 4s
[ BLB & mMbbe] 4 4 4 8 8
s & ¢ Mmi: M| 64 128 256 256 512

] BOCOLWBEHj dv " flsste’ dzS ts EEPROMS Ockd oz’
sdCstedmissol' 5! Mw ' & ©d P dzjfds wEsaigst
f ¢ tcOdz® Ot Bs@ B HBkzo O s Mw B 0O2Isdz

1 te 5 G te O d3iAfoCRdRNG ts ) dz' JHAS & dd©diz

[ 2 ctsctc OB GdedzY) f totsc tc O Qs © dAfiAs ts ¢ tc O o3
BJLYsMJte]Hdeot] S s toff thdffyenixisddi 8PP dazls § e Wigi2B)py 2

1 Otc d MA@ dz@ o jtsihjjdey ¢ dzv yJ dzdets daly sQebtsfsz jstdglr ) d o3’
1 Otcd f.B, 2(ot9C OL Odzts HO O 9 Otc' Odzlsd tesL 9 tSHE
ftotsc tc O YKLY€ G, 03] tehl sezP edz’ * ¥ At mel . 1 5C toj
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I74w©0OderH
[fjtcOdr OgdC tetsftetsyj Mstedzs’ 2 Isjrde y* da

Eyomls! 2 o d ¢ tsdzO dzdz' s " yd " dgh s C BsdC
OHtej MOYy' '~ i jtcOdzH' 8, HOdz {RESpIs'z LB
CsH' CBd@Ezid ° Is.

3.8.A ts to d3Klstxd3 © dzH

1 dz b st &€ tedg§ B BpEREBE) o'W aslicligOlsd th ' o(
BOL 50 5C t§ SopDaizsts 2 dz0wd]j yl§. pANS Stk i zataf T s te d fyls
ZOMis kY dz' MSC sES®iddY | GOt dhis Odls O @] d
C tsdzefls Oidids@3j tcb B sO o tjc' Miste" 99 jHj dadav /
(t)R3 B 'skdgsdzjtc B ' sO o1 b jB'AfPRIc] MBOOdE ¢
ftosMiststc® o9 9 J H j idadall'/ he jfdzdeH j Halizw ; dzjiitftc B B, €
o] ¢ ftpletd BOY (HY jtoj &zs) L B d&OME' tjc¢' fls

[ 5 f j toh pOezjlsyd@dz CsBOdEH d, SCStsH s j tcO
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L O Odzls Oy j dzdz? toj ¢ Mistc O LYOTdSO H#z@8EEL Ptc P t
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[ 5 Yjlo jtolsthkdtz] s@lf'z Hottsf j teOdzH dB' d dzs
s jtoP6Bzb: B'=9.(s 63) ontsHdkB| § sh gl H 6zt GO
O Hekecd@BtcO tojc' Miste' ©: R24, R25; R26, |
Ho SdBO B ' Is Oided: 0GF R2ARAE @i R26, R27; 10 R28, R29; 11 R30,
R31. 1 Of tod S ZOH , ¢ s BAIdzH I6; SBOVRW | | K6,
Rdl = R24/R26/R28/R30.

1 ovwlisd?2 BYlf! Hottsy jtoOdH dz S ts BOEH ],
ORI Rd*, K, o WwWOdHJIRA* L h" MisdOHyYywisd t11 (
o s’ d3d B ' Is dzO L & tisdyfy l4cQ dalst® 2 ( stsHQ t2CdH. ) 0 O
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15 8 7 0

1| sd} || s} |
15 8 7 4 3 0
2 | s {1} [dny | [d) [d) [d(n) [d() | s {1} |
15 9 8 7 4 3 0
3 | s{} | r ld] [dJdfdfdfr [rJr]r]
15 8 7 6 5 4 3 0
4 | s} | [ K [IK[d]d[K[K[KI[K]
15 11 8 7 4 3 0
5 | s} K]k [k [k ] [dfd]d]d[K [k [K[K]
15 14 13 12 11 10 9 8 7 4 3 2
6 st |alsii|afalsiifdn | [do [d®) [do) [d) [sii] a [ a | a |
15 8 7 4 3 2 0
7 | s} [dny | [do) [do) [d(m) [d0) [sea| b [ b | b |
15 10 9 8 7 4 3 0
8 | s/} Al A [do | [do) [do) [doy [d [ A | A [ A | A ]
15 8 7 3 2 0
9 | s} | [AJAJATATATDb b [b |
15 8 7 6 4 3 0
10| s [1 | |si1|s|s|s| s [1 |
15 9 8 7
11 | s} [k [k ] [k Ik [k [k[Jk]s s ]s]|
15 9 8 7 3 2 0
12 | s} [k Tk ] [k Iklk k] sgv |
15 11 8 7 0
13 | sdl [klklk k| [k klk[k[Jk [k [k]k]
31 24 23 16
14 [k [k [k {k Jklk[k [k ] [k ]k [k]k [k [k [k][k]
15 8 7 4 3 0
| s{} l[dny | [do) [d®) [d(n) [d() | s {1} |

t dBIB.AStcd3OIsd BOLtSoBEts dzOBBtclkz § tsd3OC
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OB dBRYYOL 5o d 2C EZRAWRsER' § S Sdzs s dzj O

- dzj oBts of : . . lteof s ‘g
f o goyd 1460 L9df [fieoy w | C0T uqu‘iog
¢t RAJrURY LW, [ Jrwyrw sffé1 TR 6o sIf ]
1 ADD | Rd, Rr [ 5HOo Odzdz” BJjL Rd « Rd+Rr %,i'; 3 1
2 ADC | Rd,Rr [ SHOo Odzdz” L 4 Rd « Rd+Rr+C %/i'\; 3 | 1
3 ADIW Rdl, K6 [ SHO9 Odzgdz" HO A B ( Rdh:Rdl « Rdh:RdI+K6 ZCN\V,S 4 2
4 SUB Rd, Rr ]l " Hdzg di3Odzdz® B j L Rd« Rdi Rr %/i'; 3 1
> SUBI | Rd*, K I Hdz BOdedz” € 50 Rd* « Rd*i K %/i'\; 5 1
6 SBC Rd, Rr ] Hdz BBOdzdzy L f Rd« Rdi Rri C %/ir\; 3 1
1" Hdz 3Odedzy € t5d ZCN,
7 SBCI Rd*, K . , . . Rd*« Rd*i Ki C 5 1
f 4 6] dgj fnj dadz™ df PR V.H,S
8 SBIW Rdl, K6 ]l " Hdz 3oazdZy rO2Is Rdh:Rdl « Rdh:RdlT K6 Z,C\N,V,S 4 2
9 AND Rd, Rr [ 56" ydzj w Rd « Rd fRr ZN,V,S 3 1
10| ANDI Rd*, K [t ydzgg w L €1 Rd* « Rd* K ZNV,S 5 1
11 OR Rd, Rr Jse" ydai ¢4 [ Rd « RdvRr ZN,\V,S 3 1
12 ORI Rd*, K [ s8¢ ydaj$ pdeffls Q dzls Rd* « Rd*v K ZNV,S 5 1
13 EOR Rd, Rr [ 86" ydzj dg® o § dzs | Rd « Rd A Rr ZN,V,S 3 1
14 COM Rd l ses@ls  dzo jtefy! Rd « $FF - Rd Z,C\N,V,S 2 1
15| NEG |Rd 1B O L dZOCO (HE Rd« $00 - Rd S I
16 INC Rd wdzS te J d3j dzlste j qaiZ®fyly Rd« Rd+1 ZN,\V,S 1
17 DEC Rd rd St dgj dzls L dzOyJ Rd« Rd- 1 ZNV,S 1
w . Rd(n) « Rd(n+1), n=0..6, C« Rd(0),
18 ASR Rd dted W dzgd Is d vpdfdt@ O aL td] RA(7)« RA(7) ZC NV 2 1
19| LSL |Rd [ e ydzd2/ Ot agj lsd ~AD CR"FS(;)U ;‘d(o) “«O dzenv | 2 | 1
20| LSR |Rd [ B¢ yded?2 LMke R« Rd#1), RAD)« 0 17 o\vs | 2 | 1
C« Rd(0)
21 ROL Rd Ad¢Cdz' ydzg &' vg tBl7 a RA(O)« C,Rd(n+1)« Rd(n), C« Rd(7) %/CH'\; 2 1
22 ROR Rd AdC dz ydadiRtc QgntizpL Rd(7)« C,Rd(n)« Rd(n+1),C« Rd(0) |Z,C,N,V,S 2 1
ljtejo' €O dzO dzkz
23 TST Rd . Rd « Rd TRd ZN\V,S 2 1
L dzOyJ dzdzv !
24 CLR Rd Judh jdedzvO tej ¢ Rd « RdA Rd ZN,\V,S 2 1
25 SWAP Rd [BOE dz Isj Istc OH G RdB.0)« Rd(7..4),Rd(7.4) Rd(3.0) 2 1
26 SER Rd 1 Mls O dzts degz o dRdg's to Rd « $FF - 2 1
s{Iodrv IR brtrrovyw srtuvloérc
1 RIMP k ]l " Hdzsmdzd 2 B J L Izd3f PC« PC+k+1 - 13 2
2 IIMP 1dftewdzdd?2 BJL EZd3tss PC« Z 1 2
Il Hdesfded 2 B J L Iz d3t STACK « PC+1, 13 3
3 RCALL |k ' HYtetsd tcOdgd PC« PC+k+1, SP« SP-2
4 ICALL 147 tsW'd3q’2 BjL EZdts STACK « PC+1, 1 3
" HftetsG e Oz PC « Z, SP« SP-2
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l tBHSO Y J dz@2y  Is (

[ dzj et
- dz' ydf . . Cw s ‘dg
UtSLdz.(lUJtGO JfdMm [fiLOoy lmoqstuqqlsogls
dzdz"
5 RET 1 s jteds dedev L PC « STACK, SP« SP+2 1 4
6 RETI b oy teljoz;;; tzdzgq SL ogdeWH y PC « STACK, SP« SP+2, I« 1 1 4
7 CPSE Rd,Rr 1 stc’ adgwisd, Wl botsf IBff if(RAO=Rr). BAx PC+2/3 3 1/213
8 CP Rd, Rr 1 st odzvisq Rd - Rr PN I 1
9| cpc Rd, Rr ] s’ o Y Ieqd daj M dzg Rd-Rr-C 2] s 1
10| CPI Rd*, K 1 ste' adzgvlsd L Cfs Rd* - K ZC“':\{S 5 1
11| SBRC Rr, b ltestfzmisdlsd, w¢Chtg if(Rr(b)=0), BOAx PC+2/3 - 7 1/2i3
e ddais
ltesf 2misdlsd, wehg |
= < 1213
12| SBRS Rr, b o fnls O dzfsd &z dz if (Rr(b)=1), ®BCx PC +2/3 7 1
13 SBIC P* b ltesf 2misdisd, wCh&f2d if(PHb)=0), BG&« PC+2/3 1/2/3
14 SBIS P* b ltesfzfmisdlsd, wehts B21 if(PHb)=1), ROx PC+2/3 1/2/3
l1jtei2lsd, weC¢hts ol
= « /2
15| BRBS s, k o fnls O dzfsd &z dz if (SREG(s) = 1) then C« PC+k+1 11 1
16| BRBC s, k 1jtej2Isd, weChts fftcOffBY if(SREG(S)=0)then PC« PC+k+1 11 1/2
17| BREQ k l1jtej2Isd, weChts if (Z=1)then PC« PC+k+1 12 1/2
l1itej2Id, wehts O]
1 BR k . f(C= « 12 1/2
8 CS o fls O &) dz if (C=1)thenPC« PC+k+1
19| BRNE k 1dtej2Isd, wChts df if(Z=0)thenPC« PC+k+1 12 1/2
— -
20| BRCC k bded? lsgng q’tvt;]z;LsB (o if (C=0)thenPC« PC+k+1 12 12
21| BRSH k l1jtej2Isd, wChis Histd if(C=0)thenPC« PC+k+1 12 1/2
22| BRLO k 1iti2lsd, wCh s | if(C=1)thenPC« PC+k+1 12 1/2
23| BRMI k l1jtej2Isd, wChts | if(N=1)thenPC« PC+k+1 12 1/2
24| BRPL k 1itei2lsd, wCh | if(N=0)thenPC« PC+k+1 12 1/2
— - -
25| BRGE k bded2 l?q; WLgdz,oi tsBog) d if (NA V=0) then PC « PC +k+1 12 1/2
26| BRLT k 1 jtei2ld, wChs d3gj| if(NAV=1)then PC« PC+k+l 12 1/2
l1jtej2Id, weChts Ol
27| BRHS k . . . . f(H=1)thenPC« PC+k+1 12 1/2
f§ o] dzj fj dadeq 2o mlg "V e
1jtei2lsd, wehs (O
28 | BRHC k . . . . f(H=0)thenPC« PC+k+1 12 1/2
§jtej dgj mjdgas el O o
ljtej2lsd, we¢hs |
29 BRTS k o) s O Gz & dzj dz if (T=1)then PC« PC+k+1 12 1/2
30| BRTC k 1jtei2lsd, weCh s 20| if(T=0)thenPC« PC+k+1 12 1/2
ljtej2ld, vwehs fwot
31| BRVS k o fnls O &) o if (V=1)then PC« PC+k+1 12 1/2
i i h
32| BRVC k Pdwd lSdfr]’(:_ q’waﬂ:k Ls13 yeoy if (V = 0) then PC« PC+k+1 12 1/2
33| BRIE k 1jtei2lsd, weChs fjte| if(I=1)thenPC« PC+k+1 12 1/2
34| BRID k 1jtej2Isd, wChts ]t if(1=0)thenPC« PC+k+1 12 1/2
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] tBH S Y § ded2y IS (

§az) &y 1 wof s
T e ude[y)eo L4 dm [gdwoy v | 200 sdf) o,
[ 5L dzO]
sdIoVvrR 1Tt rH8RIO11UC T OLRM
1 | MOV Rd, Rr s’ s 9o 0dz@¥ 6] G Rd « Rr - 3 1
2 | LDI Rd*, K 1 O OdaEls Oy § dzdzv € 5 Rd* « K 5 1
3 | LD Rd, X 14dftewdsd L OoOdas( Rd « (X) 2 2
4 | LD Rd, X+ 1dftevd3i L Oo OdzsOy j dad Rd« (X), X« X+1 2 2
5 | LD Rd,-m 14dftewdsdd L Oo OdzlsOy j dedz X« X-1,Rd« (X) 2 2
6 | LD Rd, Y 1dfftewdid L OoOdzs( Rd « (Y) 2 2
7 | LD Rd, Y+ 1iftewdsy L Oo OdzlsOy j dad Rd« (Y),Y« Y+1 2 2
8 | LD Rd,-Y 1dftewdidif LOoOdzlsOY j dzdz Y« Y-1,Rd« (Y) 2 2
9 | LDD Rd,Y+q 1dftewddi LO®OdAsOY § O Rd « (Y +0) 6 2
10| LD Rd, Z 1dftewddd L Oo Odzls(@ Rd « (2) 2 2
11| LD Rd, Z+ 1dfftewdidid L Oo Odzls Oy J ded Rd « (2),Z« Z+1 2 2
12| LD Rd,-Z 1dftewdsd L OoOdzisOy j dadz Z« Z-1,Rd« (2) 2 2
13| LDD Rd, Z+q 1dftewddi LO9OdzsOY § O Rd « (Z+0q) 6 2
14 | LDS Rd, k ltwewdsj L Oo Odals Oy Rd « (k) 14 2
15| ST X, Rr 1dftewddd LBJtGJ Y, (X) « Rr 2 2
16 | ST X+, Rr 1Jd0tewdsdy LBJtedyJ dedaw X)« Rr, X« X+1 2 2
17| ST -X, Rr 1dftewdidd LBJted ) dadzw X« X-1,(X)« Rr 2 2
18| ST Y, Rr 1dftewdidy LBJted Y, (Y) « Rr 2 2
19| ST Y+, Rr 1Jd0tewdsdy LBJtedyJ dadaw ()« Rr,Y« Y+1 2 2
20| ST -Y,Rr 1dftewddi LBJtej )y dedaw Y« Y-1,(Y)« Rr 2 2
21| STD Y+q, Rr 1dftewdidy LBJte ] dzdg (Y+Q)« Rr 6 2
22| ST Z, Rr 1dftewdidy LBJted . (2) « Rr 2 2
23| ST Z+, Rr 14 ftewdsdd L BJ t¢]dgyteiadas] (@)« Rr,Z« Z2+1 2 2
24| ST -Z, Rr 1dftewddi L BJ telHy § dzgatzd Z« Z-1,(2)« Rr 2 2
25| STD Z+q,Rr 14 fteweRjite 4 dadzv L ° (Z+q)« Rr 6 2
26 | STS k, Rr ltewdidd LBJtedJ di (k) « Rr 14 2
27 | LPM* 1 O9 Odzls Oy j dzdz"f Qdsbifwic RO« (2) 1 3
28 | IN Rd, P YdlsOdzdzr f stelskz Rd« P 8 1
29 | OUT P, Rr 10fdMm k2 §stls P« Rr 8 1
30 | PUSH Rr 1 Odzj Mgijdgdzvinlstc © o STACK « Rr; SP« SP -1 2 2
31| POP Rd l dlswaedzj dzdzv t6j 6 fif SP« SP+1,Rd« STACK - 2 2
sdforvrrR tJaJurR 1 JwWuofR
1 | SBR Rd*, K IMlsOdzsodlsd B' Is (B Rd* « Rd*v K ZN\V,S 5 1
2 | CBR Rd* K 4Cddzzlsd Bfojsc (BEts] Rd*« R&*TEEFF-K) |Z,N,V,S 5 1
3 | SBI P*.b IMlsOdzeso dIsd B' Is I/O(P*b) « 1 - 9 2
4 | CBI P*.b 4Cddezlsd B' 5 I I/O(P*b) « 0 - 9 2
5| BSET S IMlsOdztso dIsd ¢ OL Odzd 2 SREG(s) « 1 SREG(s)| 10 1
6 | BCLR S 4 Cddzlsd L OHeQ dzd 2 IstéstO SREG(s) « 0 SREG(s)| 10 1
7 | BLD Rd, b 1 0o O0dzElsOy disd B Is Rd(b)« T - 7 1
8 | BST Rr, b 1BitejcGlsd B ' Is L T T« Rr(b) T 7 1
9 | SEC IMsOdzso dIsd JteOf st C«l C 1 1
10| CLC #Cddzlsd O st6) y! C« 0 C 1 1
11| SEN IMlsOdztso dIsd P talgnlifasstdsy] N« 1 N 1 1
12 | CLN s Cddizlsd ftcOfsted y+ o N« 0 N 1 1
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1 OC " dds| QD siadzy

ﬂﬂi“d‘fgﬁuwo [ dh [fieoy" v ltff.‘-fucfuﬁof
13 SEZ IMsOdso disd ftOf s Z« 1 Z 1 1
14 CcLZ uCddezlsd ftcOf stog Z« 0 Z 1 1
15 SEI Il gOdzatso dIsd O tstej l« 1 [ 1 1
16 CLI uCddzzlsd fwOftstcj y! I« 0 [ 1 1
17 SES IMsOdso disd f@OY ts S« 1 S 1 1
18 CLS sCddzzlsd § c®Of stej S« 0 S 1 1
19 SEV IMlsOdzatso dIsd Ol tstej Vel Vv 1 1
20 CLV uCddzzlsd fwOfstcj y! V« 0 v 1 1
21 SET IMsOdaso dlsd O 4 T« 1 T 1 1
22 CLT uCqddzlsd ftcOf st T« 0 T 1 1
IMsOdzso dlsd ftOf tstej
23 SEH fJtej dzj i) dzdgy H« 1 H 1 1
Judfmisdsd §©Of &y

24 CLH ) te] dzj ) czcg H« O H 1 1

s{dIfoérvrrR srtuvlérrc fwstdsfruvt ]
1 | NOP 1l MO s jtOy' - - 1 1
2 | SLEEP ljtejojHjddzw E to . 1 3
3 | WDR 4CdHOdzdz" 9 Otclstso ts . 1 1

v CBBOdHd yY' ‘'’ ctwkzfd odStdks s Mw

odfOHSC 9, Ctdd o tjL kzd Is0OlsdzO fifly it s d .
Yy sz oL’ CEROdZHO odCtsdzz’ Is+ MW L O HOC
Htsoyddzd SBdBBOdZHd, . hts ftesfzMC O Is Mw

StsdOdzHd § J 6 Md dzOdzdzw H Odzd n

stsdisOdzHd y' ot oz d fHtedL dzOyJ dets H dzw
dzj ¥ Ols o ftotsmiststf Ods® W toH @dadfiAs Ol dluldztsls © &
ftosMmMisstclz OH o] Mis HaBts alsdetd’ Y lsdfteizdO dz’ s dz' M ls !
1 jtoj MduO@diaflzl Btsy ] oS sdzzo Olsdm: o dzOMmlsizy

Tyl <=> 11,

1 <=> 111;

Tt} <=> HEGBY wdzd -

s H Odzts 1O Cotdpz fivlg ‘I dsOdzH d P US EH 5L o Bs@A™ 8
LBJte' cOIsd &k Mlsj Sk ° 9 Hdzso dzt 9 Olsd L ° fn ks

1 O o d¢ t5dz0 dfdg™e JSgzfeBids * B dzts © " H BHW@SGtS
ydedzi o o L Gdpjfusogeisi’'d .o ' H
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stdizOdzHd f jtejHOY' € J tclzo Odzdz

L Y¥ Cctkzfkz orBHWIS! Ctdi3OdHd f jtoj mSHLE
ded = CsdizOdzHd Isdfz cfjtcjo SO/ ftostf 2MmC
CcR@dzif o odStdzOdzdz HjWCt® Edised. uOCt
fstc’ adgWdadzgw, Nt Wtstcdizs Is' f tcOf tstfiojytt j dc@ ¢ dzth
tesBiSIsd tWOLd L Csd3OdzH Ousd C RdgBezlzBE s Y 4
odStdzz’ s v f jtcjo’ ol O dzf 3B b d ,dzO tc p I If dr'dAOE
CsdizOdzHd. ¢St Edtso O ' flsd dzdz®, dzOMmiskz{ dzO
SBRSRdbh ff jtej o  teWw' totsL toW H( tote tiolfj HAAIMG'EBP dZzR d ¢ &
wehts yd?2 Lt ddadisg ~8ldes ‘'His dzO sy tslzislz * Is !
LB dz' "] dedeV d3 dz' yd dE HOAdUE]QY HOF SYROEIEAH 2 O d&f € BC
L O Odzls Oy j dadz? dzsotsets L dzOyj dedz? o dz' yd oz
fjtcjo’ oW’ st fmw, " Mis d dzdzO, z Ctdzoj ‘ t6f 9
L Odzj ¥ dHsts 9 »pf tad3O dzHidie sth sl O Is+ mw, *° Mils Odats:
BON ddzdzed » yd< dz' o.

scEdzOdzHd ff jtoej HOY' Cjtokzo Odedzaw f tstolkzh Iz |
sMdso dzs’™ s OBd. 2z2t5OLEz, ¢ sdiftc'sds S SiHal
f stc’ o dgv dadzv ) , dzts tc 3O dz! dzj WS " 7S disiz ofrfvdzd
LOo Odzls Oy j dzdzv o5 & Ctcdzo J ' 1o dzts o 5° OHtej M
fsmdz' Hise dz' MiIs! o di¥ Bdidz yO @dir L OFHBOdzif sdzo §
hts SOC' CtdBOdHd o dStdzze s Mw fd5HEY ¢ 5d +

v MdMmilsj &3 tcls dz@alzrc sdgj Biis'eo BF sdi3OdzH W €
sOo¢ Fdiso degtsets ff jtoj m SHIMP." 95 dQzzmide dzis
BjLEBsodzsets fjtojrtsHEz * dz202ftesfls’ h d dgd
LOf dMm' desets’ OHtejMd o dz yddzr ded ¢ € s B3O dzt

l1tod od¢C Sded®@dzhi d RY MB!andstzdz dz' yd dz' dzd
hdzw S tsds HtSHO9 OdzdgY HB dz! SEts OBt o' Hdg o
st jtcOdzH sz A s &Bdg@dzH O BO sBd3j Y 4 dedz? L O
st j tcOd2He ts L te[Wdsy dfz fipiglats' L dz0 € 5 d3, BOC fd &3O dz! daC
o' HdOmMzEAMsEzY] dets™ € tsBOdAHA4 8 IsHoslztsto 2{Us4 7 off) d
N4 sBO2Is) .

v ftoctsetcOABZOR ) wesfls' s JtcOdzH " ©
odSstdmistse zg sV dzlipls Hez) @ dz” BOMdo ‘d3 SO G J
dzOMmis iz dets * Y 5 d3 Aiglis @] @22y  dzdz™ H ff S50 R0 dzffstady i
Ctaf sd30 gz of yJ dzO0o § Hj dzts difstdylStazOH , i) WA LJRdz]

cpirle,$42 s tc 'datalg ¢ OB tcL yYd;mdztsdz $4 2
brneerror, fj tc j 820 H dzérrsrS v £16ts [; $4 2
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mmpok;Bj L zd3tseo dzad 2 ff j to Wl HIS dd2 3" sC 2z ok
error;

ok nsta¥ My fJijtcjrBHRIMEO ¢ tsd3OdzH 58

[MC  dz €d CBBOdZHO o ' HdesMdese s f jtoj ntS
otsdzO odSCtdzz’ Is! mMw L O 2 d3Oh ddzded = yd ¢ dzd .

L tejLEzd IsOIs"’ oS BdzOdzdzy SCtdBOdzHd dai ff
ftcsHBso Y Iz° oS tdzzo Olsd mw L OHtej Md, h ts
sO0Cddz yddesdz, H' w CBRBOdHd LotsHdIs MW HTS
9 dz' ygdzt dzgd ¢ ¢ s5d3OdzH .

10 o' WBHBEL BOdZH] o HdsMdesets § j o] -
sBdij yJjdzr LO tsBA&ZOMISE H'™ . 1 OfZf ko@dsH 'to,W H tsi
BOS Md BOdz! dets di3sy dzdo © 9 dzdbgd cg@daf pte j( ~l2HBEz
CBOdZHO o' HdesMdesets f jtog n Yy s » §HSIEZO ezl © |
2 o30h ddzded = yd ¢ dzd .

SEBROdGH] LRso dsets fjtejAatHLE

VL Yydr SCBBOZHOR odStdzz’ Is!' Mw  jtoj o to
MsOdz dz' yddzt dzd ¢ © ¢ sdzO dzH . CChts Edisca O ' My
OHte] Mt ZdyLo"@ Ayd B 2O, odSBdzz’ s+ v  dzOMiIsk

ssBOdH] bhsodscets §jttjisHk &OEK!
L dzO y fztzdgd dz' dzd € © € ts d3CHIsIH GoBQuodEdes © HS fiply 15 G ts
L dg sets HJWE Sighs der B'dh jtfdzday . L dzgOyj dzdzv L O3
o H' dzv ' Is! fqw  dzd " j 7 B' s, 3O S fh) di dtABERdiEZOR) C
zOMmils £z § dzts 'M IsOsEE@ iz Has' H 6 3 fMmdz' o .

[MS & €d fjtejn'H LO 9COLOdMMs OHts
dsotsets L dzOyd dzdzv o 2" yddzr dzgd ¢ § s5d3OdzH
fjejtew ' Is: mMw, Bk Ctdzoj 6 oddzdC O L OItedd

Vi)' CBROMH] bdsodsets §jtejotSHE &y d
f' HOlZEBOdZH] EdRSodzsets ff jtojatSHE L Oc Odz' «
9 nBBHWIS! Ho' Ctdi3OdzH pWBEBS W dzsk 9 C OB BB G
tej e Mlste® SREG, fwCd2J 'thjtfidhiae] mairE ,IsL H' 2 Mdz
SREG.s = 0 (BRBC) OBt SREG.s = 1 (BRB!
Cyd&zO L wCdn oS sadgzs zHj 6§ € & te joDiastes szt
¢cB' dzr hj OBt HBt" odgs ‘ €, ¢c g dzls ) § & gsCegzh
odStedMmistsolzs Is! Mw ' Mdzv  Ste' Tafdafinddzizw  {f BsjteL’ |
ydmjdz L] sy d@@dtsdizzdisseod, s f jtojo  tews st mw
Fdiiso dese s ff Jtcj AstOsdk. dzOo j H J dats @
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v OB dzdBY™ j3H.j dzO s OB dzcfise dEsEdsOdiHj 6 j & SH 2

1 jtoj o' Ilzt(;Glsa SEBRBOdzH 1 o BleBIsdzO Ilzggisa s 5 d30 dzH Hugdid
Rd>Rr (NAV)=0 BRLT* RACRr (NAV)=1| BRGE 1 O¢
ReE Rr (NAV)=0 BRGE Rd<Rr (NAV)=1 BRLT ) L d
Rd=Rr Z=1 BREQ Rd, Rr Z=0 BRNE 1 L d
Rd ORr | (NAV)=1 BRGE* RA>Rr (NAV)=0| BRLT* ) L d
Rd<Rr (NAV)=1 BRLT R Rr (NAV)=0 BRGE 1Y Ld
Rd>Rr C=0 BRLO* Rd ORTr c=1 BRSH* 1 judzO
Rd? Rr g4=0 BRSH/BRCC Rd<Rr C=1 BRLO/BRCS |1 jL L
Rd=Rr Z=1 BREQ Rd, Rr Z=0 BRNE 1 JdLr L
Rd ORT c=1 BRSH* Rd>Rr C=0 BRLO* ] judzO
Rd<Rr C=1 BRLO/BRCS R® Rr C=0 BRSH/BRCC |1 j L L
¢l Jtc] dai f C=1 BRCS Cl Jd Q'tej dzj i C=0 BRCC o]
¢ [ j daogelz dz{ N=1 BRMI ¢l dhj L N=0 BRPL 8
cljtjftsel V=1 BRVS ClJBO° fjite] V=0 BRVC 3
clkd § z=1 BREQ cl1 4 dezaz| Zz=0 BRNE 3
1 sdztse d ¢ j B3O’ s d
Ciesamn Lor| BRus | NN veo| BRuw | o
*(Me' d €d k & SesStdsetdjtt’ o' Hikzlsd ¢ KO
OBfs HEstc' o dzt ' , sts Hdzw fjtejrtsHE L O yddid Ekdtse O
fsoddedz BEIsd WUBIRENGIdRcYaH Cilzg sBEKISts Ry, Qd' Mis' ot

s s BZOdzdEQ o jmelg @B3%. ' Is' dz €d Jj S o' o 0Odzj dz
fsL dzOyJ dzdzv d&3d S E&GR&E BRBEKE B, 9 §L dzOyj dzd dzd
i .10 e CR@GO,AEZH O BREQ k ®&O° , sO¢d?2 Y4
BRBS 1, k, O Tl=@gad2H O jBRCAH ® GBRsBECRzdd ts56 |
o BHzZO O Is! v §j teiic? Ghfc® § mmBzOI ) dizbizy SHezdV),
HJNT L dzOyJ dzdzg? f toc@iftsts Yy dzVW iy toasddy], stayvw f j toJ
HSHOLCBoaBEE CiSHLIEZ.

s sd3OdzH d

Fdzv o dSdzdSl ' HiteBEtLOd Ho'
RCALL ' CoB30dzH O dzJOAlitY s od ¢ dzd € Iz
]l tOR saH®w g o' Hd3 dzdzsmis' , WRCABYK dHHoeads
modis, w¢ ' CBRROdZHO 9o HdzsMmdese s B J L L
StsiBOdzH © RCALL LBjte' O’ ' MmisjiC@H ta joh
zOMmiszf dats ChdBBdzERd ) o d3° Ms dz'° yqddzt dzed ¢ © ¢
Ld3j dgh ' Is+ iqw  dz20 HJwWCj L dzOdey/[dapigw', dniSE dzds’ &
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12-tc ts L tefwdg dg d ii'dztsidglzO € tsdz, BOC id B3O dz' dzO @Hj telgdin
dzQsfiiz § dzts’ CsB3OdzH BB D& sodts! +2047 fndz'
N4 sBO2Is) .

L f totsedEdghfls ' s j ta@®RBA'LdA , C ROdzH 2 o (1
RIMP, odSCtstedfistsolsls: jw & sCd. ¢fj ke dzj
o' Hdgsfdes OHtej Md hdefidstizdf das” H &' sdgDddelzd o * H
dzOMmis iz dzts ™ Y5 d3@dsHOp dz "d30V) jd dadafOts| (g Eatay d o

SssBROHdEsMaZske s o S dzd Sk § HftesGctcOd3 o
yde¢ dzd , HOe O L wCdn o9dkttOyOsils! mMw dzO L B,
CRB@dMH toj fd dzOMiskzf dzes’™ € sdB3OdzH d)

l 6On saHEW " 9" H BB dadzts Mis 'C,i5 AYOUENLOY thedDiy® dz
SO MOodis, W Jwiahts Ctcdg®paz®c 8z § j.tcj ~tSHEZ | J MP

StsBBOdZHO® | CALL LBjte" ¢O° 2 fmls j(SAH tajdy
ZOMiszf des’. QudsOdds dy dz' yddz dzgd ¢ € sd@3ZOdzH L C
tej ¢ MistcO. [MC " dz C16tcthen 9 Mdzd 2, tcgz®C Mt d3C
ogzduyddzO f jtejrtsHE MIsOdsedls! 64 smdz' o (1
dzj ftevw Bsets adCdzdSk "  HftctsctcOd3 o S sdzz’ Is!

1" HfteBGeteOBO ftsoddzdzO L OC " dzgylze Olsd mw
fsCOLOdes 9 dOMslzyf desdzz § tod € dzOH

rcall sp test ; d d HdzdeSs spteétdzd

; Is j € frfflste tscirjai@sigddzts
sp_test ; s’ HSfCteds @ to O dzd

push r2 ; Njega@j 2 Mmlsj Sk

; 9 (1 ‘SuiaDtdaday tc © d3q
pop r2 ; " HdRsdUs@ r 2 L
ret ; f 5o {f toeldf wadzy tc © d3d

V dzOQo JHjdetsdBz o dM jretf @3S dz®H " @F w3z M likzie G
& yddz dzd Sk StsdiOdzH, OHEj Mis® CwdsOdeH o, dzC

StsBBOdzHd ftso jtode] dedz? L " HUY tot

l € dzy’ C By dats” f " HftcsctcOd3d tBSO O WL !

f o jtodaflzflzdzy v MdMHAVRDG CEGCsBRBdstctsdzj o' 8 °
r dzw ftse jtedgj dzdz?y L " HftesGetcOdd, hts od¢d
oS tedmMlssoalz’ Is! Mw CsB3OdzH © RET. [ dzw f
fjtojtcdo Odedz? odSCtstedMmlstsolz’ Is! Mw Cdi3ZOdzH O F
I BdHO OdzE thd3o " H dztso dz¥ ¢ Is! L Misj SO o ds
LBjt' cO' s Mw sOd3 fjtcjH fjtojrBHEBSA HT
f " HftcsctcOd3d RETI H t5 HEHISOE discfi s O th thts jRmiAs® dizs d;
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HsLotsdze f jtojtedoOde | tojc' Mistc®d SRE G C &
fjtcjtedo Odzadzv .
10 odS§ dzOdzdzy C B8y dats’ L CsBOdzH  ff 59 §
4 30" d dedzd = yd < dzd .
SERBOdzHd S jtolzo Odzdz? o3 C tetsC 5 dzls te

L Yy¥ ocGtkfkz omrtHWIS! 3 CBBRBOAdHCJ:

i NOPifEmMlsO s jtcOy’' w;

i SLEEP i § jtcj o j Hj dzda¥ B CtesC sdzstetsdzj teC
jdzj e st sy d o Odadz” ;

i WDRIMSdHOdzdz" o9 Otclstsoatets IsO2d3j 0.

ssd3OdzHd NOP WDR odSBdzlz® Is' mMw L O ¢
SLEEPiL O Isted &3O ddzdzed = vyd¢< dzd .

1 dhfpC stets ydettizts L 8 M1 1dlz B 1JEH s Z3OIdZH O dz' RO fds'
CsdRBOdzH B ' dzt h O, stz Mt L G tsH WS¢ JSdisdz Odi
odCdzze Is! Mw L O Matydddd Odetsttdls BOB], C
s jteOdzH ' 9. 1 g GOEDERRAZHE fdzfflip 7). H | dzts I

314 o' SCEHROBHECBYRAGSEGE] 6 o

bter " Isj CI-BlcOicBYRBAzstotsdzj tc' @ f sfls’ 2 dzts
MstsmMiz® s v &3¢ Cigtsids i iSlsdg ted , sO¢ ' Qtsyds
fidsj 2 M oz Hso dzats kMY OHS so ° ¢ difelg 2t Is 9SO
HIWE' od¢dyyJ detlzs L. cddyor' OeCss dg@dzi d, W ¢ °  dzO
2 dzts oAYR-d3' € to ts € ts5 dzldisgalsMead 1s O BAjiEl; 183 .

JMP

StsH Bf jttOy' '
15 1 O
1,001 |0|1|0|k|k|]k|]k|k|]21|1|0]Kk
31 17 16

k| k| k| k| k| k|k|]k]k|k|k|]k]k]k]k]Kk

¢ dzG s toddisids dzO dzdzw :
t wa k.

[ dfpzy Codzlstotkfstctcdy Hazd BB 2 te s G tc O d3dzd d3
BOSC Md 3Ozt Odsaiydzf ots e tc Od3 22  tdtc ' [o ffalz” o O2(Is8)
ZOf ted ¢ ZOH E C dstcH8B] tc'© MNTY 0 SIECCHHSRASEY | Hicdz
t o, 9 ' HMfF®Mdg'dalzte YR8 s B

[ SoyddzO Cd@3OdzZHd: 2 Mdzsoe © (4 BO2Id) .
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v OB ZPYUMse3 . SEBOdH] & StsCsdstsd) ' o

S t5BOdIY)E0 [fdm | [w 1 6Of 5|uv OC I

Classic Core AVR (Hts 128s st

1 jLEdisoe dzd
IMP K quJBmGquO%Hg?l PCak (16/ 2 i 3/4
s/ 4 [ Mhd
1 jLE®ss ded
o dCdzdC ' | STACKA PC+2
CALL k ‘{ Ods6 v f ts| SPa SP-2/SP-3 i 4/5
‘ gdz' Mlsd PCAk (16/ 2
64 sl 4 |
Enhanced Core AVR (HB8 8s {fttscts
MUL | Rd,Rr| JIL ded;'OJQdédj R1:R0& RdxRr z.C 2
MULS | Rd, Rr| {uoc%?)tisf) Zl[zgz R1:R04 RdxRr z.C 2
[ dztsy j dzdz)
MULSU | Rd,Rr| L dzOC 5o 5¢ 15| R1:R0& RAXRr z,.c 2
BJLLAdOC
[ dztsy j dzdg]
FMUL | Rd, Rr HictsB 50 |  RL:RG RdxRr z.C 2
BJLLAIOCESS
[ dztsy j dzdz)
FMULS | Rd,Rr| HictsB ts98 d ~ R1:R0a RdxRr ZC 2
ud md az
[ dztsy j dzdg]
FMULSU | Rd,Rr | dzgtgzz zzz R1:RO4 RdxRr z.C 2
BdLL dOS,
MOVW | Rd,Rr| s tstf ' ¥ 9 Odzdi Rd+1:Rda Rr+1:Rr - 1
) O9 Odzls Oy § di
Rd §'Odsd v { td 3
LPMRd,Z Rd LU (?H tdzJUfr]i Rd4 (2) i 3
*dgH j € ) dzts o3t
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] tsHB9 Y J dzBg s OB dz.

S 5O § oy’ {ydm r-w 1 6O 5ju OC Is
1 O Odzls Oy j da(
Rd f'Odsd v {f totg
OHtej Mss L Rda (2)
LPM Rd,Z+| Rd 66 Mt 25 741 - 3
dzOMmils &z § dzd
" deC o d3d dzls s
] d¢ts
qu;dfsmﬂqmmsbcsmaez rqgedm’ | s
SPM B C e C s dzls 8 15 ¢ sd3OdzH 0 - f Odso
BO' o' Hffo' dzOo j H J dzd ! L O ©
N zo O
Enhanced Core AVR (HB 128s ftesac]
V£ € O Pciale:qu+dlzg
BREAK f ' fpdg"C ts dzO d - 1
¢ s 50 dzH d o d¢ t5dz0
ftescteOd
Enhanced Core AVR (HB 4M ftesctcOBRBdesets { to
1 jJLEdse ded 2
f4td d Oulsolr < .
EIJMP feccod PCa (EIND:Z2) - 2
4 [ Mmdz' o
;é;;?fag’;;‘ STACK& PC +1
EICALL . SPa SP-3 - 4
fOBOY §659 Loy EIND2)
- kdz’ dAnlsfs fdz’ '
1 O9 Odzls Oy § dac
RO "L teftstL <
ELPM [Ods " {66 G RO& (RAMPZ: 2) ] 3
OHte] Mtse I
RAMPZIs @
1 O9 Odzls Oy j dac
Rd "L tfsL o
ELPMRd,Z| Rd f Odsime s 6 go| N0a (RAMPZZ) i 3
OHtej sy L
RAMPZ 1Is0O
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1 OC ' dds|Q siddgw

s 5BOW [ § jon TR o P EOY By OF I
1 O9 Odzls O
6] ¢ fMlstsd
tetsL N dted
f o g?tz _Ufnt‘fs"j Rda (RAMPZ:Z)
ELPMRd,Z| Rd - fr]JIs O RAMPZ:Z & ; 3
50 7. RAMPZ.Z+1
ZOfMls 2§ o
CdeS o d3d
od3 Miskz R]
XMEGA CoreAVR
weht H=0
R15:RG ENCRYPT
ZzdWtlzo O (R15:ROK) ]
DES K H Odzd A weChig H=1 vz
R15:RG DECRYPT
(R15:R0K)
1 Of RdfgTemp, .
L0 o) ZRd AN
LACZ,Rd| Rd sudh § ded2” | 25 @FFT Temp) (@) ) 1
(Z)L &OMS sk PCa PC+1
9 ¢ Otsa@alzp
1 O Y Ridfig Temp,
LOY d&) 2Rd, Temp & Rd;
o Is © dzts 9 dz Rda (2);
LAS Z, Rd Rd B 62) 160 (2)a Temp v (2); !
BOME i PC& PC+1
9 ¢ Otsa@alzp
10Y dRid zTemp,
LO Y (&) R4, Temp & Rd;
f Hikdse Iz Rd& (2);
LAT Z, Rd Rd BSHEd&j & (2) & Temp xor (2); !
)L BO f s PC& PC+1
9 ¢ Otsa@alzp
Temp a Rd;
[Bd dz HC Rd& (2); i
XCHZ,Rd| Rd &y RD 2) & Temp: !
PC a PC+1
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15 1 O
1,001 0|10 | k|Kk|k]Kk|k|21T]1|1]Kk
31 16
k | k| k| k| k| k|k|]k|]Kk|k]k]k]k|k]k]k

dbestedlsds o dC s dzO dzdz” :

STACKa PC+2 1l jLEd®se dzd 2 ftow

SPa SP-2 \ ' HY totsc /GO ' tc 5 G o

PCa k, w&A® [ ‘ kdz' P64 MH2 ® s B
J

STACKa PC+2 1 jLEzdise dzd 2 i tow

SPa SP-3 f' HY toctsc tfOEKO W * f tc

PCa k, w&PB® R ‘ Rdz' fFls4 [ 2f(d8 of B O

 soxddzO0 CtsdzOdzHd: 2 Mzse © (4 BO2Isd) .

MUL
stsH Gf jtOy"
15 8 7 0
i1 /0|0 |2 21|12 |r|d|{d|d|jd|d|r || |T
b dzc stcdIlsdz o d ¢ tsdz0O dzdz™
R1:ROa Rd s R
tw e + 1.
[ jtcOdeH d:000@BYI L ;dz0Cts9 " 9 j dzd yd dzd .
[ BoyddzO CBOdZHd: 1 fMmzsets (2 BO2Isd) .
MULS
SstsH GBf Oy’
15 8 7 0
ojo;jo0o|jo0ojo,0}j2|0|d|jd|d|d|r|r|r|ro

Oz stodIsdz o € t5dzO dzdz” :
R1:R0O& Rd A Rr
twate + 1.
[fitcOdzHd: 1A60QBBL;50 " o dzd yd dzd .
oy ddz® Stsdi3OdHd: 1 MmMaset (2 BO2Isd) .
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MULSU

stsH GBf jtOy"’

15 8 7 0
i1/10,0}21]0(0|12 212 0|d|d|d|O|Tr ||

bdzestedIlsd3 o d ¢ tsdzO dzdzv :

R1:ROa Rd s R

twate + 1.
[ jtcOdzH d: 1 86100D23¢ 1z RYF fisari,L dzORdse j Yy
[ SoddzO CStdBOdZHd: 1 fmMzsets (2 BO22Is) .

FMUL

StsSH fjttOy’

15 8 7 0
o,o0ojo0ojo0o|j0|0(1|1|0|d|d|d]|O]|Tr | |°T

b dze stedIsd3 o d ¢ tsdzO dzdz™ :
R1:ROa Rd s R
tw@ e + 1.
[ d:MdzO f tsH OB Is! fy z 7 19 de@ dz) dedzv Ny @l oiz®
Ho 2Ctso BdlzT Lodi@wgvdadz”, Qd MG ‘{2 Chixiavts dfizs dydd ¢
Yyddesds tsff jtcOdzHd Y tsHOs Is! fw o o d ¢ dmisiL' to W(HN
HicsBtse ' YdmdzO oadStstedmistsoalzs Is! Wisted3zOls:, s
[0,2] . 1" Isd 6éfgcwtpidzvHists 5@ & YBfikk d dgl®d i ls @ dz
1), I©tBlsts t1j.usdids tedigltisy j dzdzy (Bt B®Is L gz b
odz' ot O BGHddz totsL teWH Hd&Y 16tcdd] H O Izt
tcje" Miste' ® R1: RO.
[fjtOdzHd: 1a610BEHA I 20 59' HicSBES ' 9§
[ BoyddzO CBOdZHd: 1 fMzsets (2 BO2Isd) .

FMULS

SstsH GBf Oy’

15 8 7 0
o,o0|jo0jo0jO0O]jO0O|2 2|2 |d|d|d|O]|Tr T ]|T

bdzestedIlsd3 o d ¢ tsdzO dzdzv :
R1:ROa Rd - R
twate + 1.
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[T dig:mMdzO ¢ sH OB Is! Mw o i 1vdp@qzy dedz” Ny i dz@
Ho ' 2Ctso B3zl Lodf@wigvdzdzy, Qd MiEEG ‘{2 Cixeavts dfizs dedd 6
Yyqddetsdz tsff jtcOdgHd ftsHOBIS! Mw © odedzwH' ( N.
ftsH Bdzs HEts Yy dzdm ydmjdz L° L dzOSCtsdz 9 d¢C 5te
hts HtsLotsdzvlf j fhis'H O Ol OH]O.L BEd M 5, dzOf tod ¢ &
L dzZOC O RO HaOAUWDAD , CtsHs 2BEE HJMWIC s
128+32+16+2=178. | Hi o Hdzs, HjMwisStsoad2 jCo
Yy dzséts HsR56e=dz#8 .. (178 dz0e jH jdzj odh j H
W iste3OIs BJLLIZOCSoOBGES HicsBEBO SG (5, sts tslist

1+ 0,25+ 0,125+ 0,015625= 1,390625.

b dzZOdztse ' Yydets Qo jHjdesdBz o dh j §teOo d dziz
Bsy 20 tslsted BOISd HjMWIsSC o fdzOj 161 & O6z] Gzls ™
h s ods'da st HEDER |2 L dzO0C 5d&2=-0,6083950 6 2 5

tiLEd SOl sy j dzdeb): 2(. Yisite d3Oipkz otdj’ Lis dff wis
tesL W H Hd&v ftdo jlH jldedzvls 1 @ OtfdpyO dd2 w2

[ j OB dd OBDridi2ddse s o j dzdyddd L' L

[ Boyddz0 CBOdZHd: 1 fMmzsets (2 BO2Isd) .

FMULSU

StsH GBYf jOy"' '

15 8 7 0
ojojojo|(Oo|jO |2 |12 |d|d|d|2 |r |71 |°T

bdze stedIsdz o d ¢ tsdzO dzdz™ :
R1:ROA Rd r R
twate + 1.
[ dW:mMdzO § sH OB Is! MW o1 1bdp@qz) dedzy N i) dz®
Ho ' 2C tso sBlzi Lodf@ gV dzdzy, Qf MipEG ‘{2 Cixavts dfias dedd &
yd dztsdgj e Oden d §sHOSBNIMOQON2Q206 dqgazyf ! s dMm

FMULS).
JfjteOdHd: 160d023; 160r 023 (sBdH?®'
BJLL &ZOCS O, H il D Casjoddd yd dzO, £ Rd

[SoYddO StkOdHd: 1 Mmhsets (2 BO2Id) .

MOVW

sBH tf jttOy"'

15 8 7 0
o,o0o,o0|0|0]j]O0]j]O0O|1|d|d|d|d|Tr | | |T
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Oz stedlsds o d S tsdzO dzdz” :
Rd+1:Rda Rr+1:Rr
PCa PC+1.
[ dUpBOdH O Sy ' 5 odd Ml OF Odr ‘dzs ¢ 50 tf
o' dz" &z ff OtclzL (eg @dz'ndsticd t® . f & OLed?O Ugjjdgdz'mistc’ o |

LOdzdh O s Mw  dzgj L B dzdats® . 1 OO tej ¢’ Miste'
Cf " ‘¢ tjg fMiste' a8 Rr+1:Rr. 1 G®&jted toj ¢ f
[ oM 30 : 00 roO 30.

[ SoddzO StdBOdHd: 1 fmMzsets (2 BO22Is) .

LPM Rd, Z

StsSH fjttOy’

15 8 7 0
1,001 ]0|]0|]0|d|d|d|d|d|]O]1]|]0]O0

bdzestedIlsdz o d ¢ tsdz0O dzdzv
Rda 1 1 (2
PCa PC +1.
[fjtOdHd: 006 Q@I ( BlsctcOd3, OHtcj T
® "deH j CMdesdBz toj ¢ Miste’ Z.
 soddzO® CtsdzOdzHd: 1 Mzsets (2 BO2Isd) .

LPM Rd, Z+

stsH Gf jtOy"
15 8 7 0
i1/0}]0}]1,0|0|0|d|d|d|d|d|O0O]1]O0]|1

dbestedlsds o < s dzO dzdz” :
Rdd 1 1(2),24 Z+1
PC& PC + 1.
[fjtcOdzHid: 006@KBlYTMEY (BESctcOd, OHtj f
9 ' dgHjChdeskE ©jc' Mist’ Z.
rsoyddz0 SkOdHd: 1 Mdsets (2 BO2d) .

SPM
SstsH Gf jtOy"
15 8 7 0

1,0,0;}1,0(2,0}j2,12,11;,0]1]0|0]O0
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{0 dmy Csd3OdzH O odCtstcdmlstsoalz’ s+ mw

B CtosCtdstesdzj O, ¥ CHESWBO' 9 gtk O 'HHIAB G &
9 d¢ sdzizlz Isty finivy ° O dz'tf d'dgb W, is WA IsdzOL d 9 O Is+ Mmw |
fowls! tej Yy dd3 o o d¢ tsted Mls ©dzdzw Csd3OdzH d,
HBHOIsCsadnr togedz? Mistc™ @ € jlzo O

15

(RAMPZ:2)4 $FFFF, wydh i i ssc&Ods;
(RAMPZ:Z2@a R1: RO, LOfdfm MmMdztseo @ OHsO I8 ddiaOcidsG
(RAMPZ:2)a R1: RO, LOfdMm Mmilststc’ dfSQdsdlry 1 if ezd]t
(RAMPZ:Z2a TEMP, L Ofdfm Isd d3uf Cipldoudifctdc Gdig W J
BLBITS a R1:RO,ofIs OdizjsdaiZzVls ' © B dzsC lzo Odzdz? L O9 C
1 dzrh HjkOdz dzgd?2 tsfdf 1" ' SCsdBOdHJd dz
BREAK
StsH BYf jOy"' '

8 7 0

ojo0;12j0;}12{0}121j12;0}]0(12|120]0]/O0

O dze stedIlsds o d ¢ tsdzO dzdz™ :
PCa PC+1.
[T dW: ' dhleltsycdiistso 2 Is! MW dzO dzO Gt ¥ L

B CtosC Bdzlstetsdz] Bic S HSEOY LrOLPRIOROBO- dzj od
0 S 5dzOdzdz?y SCtBOdHd BREAK ftesyj Mt L
O ZOGctsHY o OYyjo' JtOys oaOlsd 'L odzzlste’ h dz

{14 tOdghdfO" .
[ oy ddzO CBOdZHd: 1 fMmzsets (2 BO2Isd) .
EIJMP
StsH ©Bf jtOy"' ’
15 8 7 0
1/10,0}2}0(2}0]|]0,0;]0]|]0|2|2]0]0 12
bdzestedIlsd3 o d ¢ tsdzO dzdzv :
PC(15:0)4 Z(15:0)
PC(21:16[a EI ND (6 B'ls)
Hj ET'NBOY HBHOICtSoatsets toj G MstcO® ¢ jtolzo Od

[SoYddO StskOdHd: 1 Mmhsets (2 BO2d) .
EICALL

SBH sf jttOy" ’
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15 8 7 0

i1/0}0}1/0|2|0]1|0|]0]|]O0O]1|21]0]0]|1

b zetstedIlsdz o d ¢ tsdzO dzdzv

STACKa PC+1

SPa SP-3

PC(15:0)a Z(15:0)

PC(21:16a EI ND (6 B' I8) ,

HJ EI'NBOW HBHOLCBoatset tjc' Mste® ¢ jtelzo Od
[ SoyddzO StsdBOdzHd: 1 fMdzsets (2 BO2Isd) .
(LPM
stsBf j Oy’

15 8 7 0

i1/0}]0}1/0|2|0]1|212|2|0]1|1]0]0]0O

b zetstedIlsd3 o d ¢ tsdz0O dzdzv

RO4 1 1 (RAMPZ:Z),
HJ RAMPREOW HBHOIC(SoeaBBGEt tje Mistcd® ¢ jtelzo O
PCa PC+1.

[ jcOdzHidicj GRONIste L O6 Odz! dztse 5 {fitelds dgzOmSy
fOds6 v f totsc tc Odz, OHtej MO wCts’ 3" MisdIls! fijw L
16 B'Is. 1 soyddzO Ctsd3OdzHd: 1 MmMdzsets (2 BC

(LPM Rd,

SstsH Gf Oy’

15 8 7 0

i1/0}]0|1/0|0|0O0|d|d|d|d|d|O]21]1]|0O0
bdzestedIlsdz o d ¢ tsdz0O dzdzv :

Rd&d 1 1 (RAMPZ:2),
Hi RAMPEBA®HOISCtSoGEets tojce' MistcO € jtolzo Odadaw
PCa PC + 1.

[ j tcOREOJOd Pidtelj ¢ * Miste L OGOdz;detsets ftodL o
1l ( RAMPYS B' Yt BEded v f tesctcOd3, OHt] MO wWC’
RAMPZ (6 iEl'6ls)s ‘'O Z

[ soyddzO Cd@3OdzHd: 1 Mmdzsets (2 BO22Id) .
[LPM Rd,
StsH GBfjtOy"’
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15 8 7 0
i1/0}]0}]1,0|0|0|d|d|d|d|d|O]1]1] 1

¢ zc stcdIlsdz o d ¢ tsdz0O dzdz™
Rda 1 1 (RAMPZ:Z2), RAMPZ:Za RAMPZ:Z+1,
Hj RAMPREOWY HBSHOLCtotset tjce MlistcO € jtolzo O
PCa PC+ 1.
[ j tcORAOJOd Pidtelj ¢ * Miste L OCOdz ;detsets ftedL O
1l ( RAMPUZts B' HtaEdgi v f tetsctceOd3g, OHtj MO v s’
RAMPZ (6 idl'6ls)B 0O Z
r saz® S tsdBOdZHd: 1 MmMzsets (2 BO2Isd) .

DES

Oz stedlsds o S tsdzO dzdz” :
R15:R0a ENCRYPT(R15:ROK) , Y & Ot sH=0,y "
R15:R04 DECRYPT(R15:ROK) , Y & Ot skl y-

[ s BOdH O DES odSttedfmissalk: Is: v o

a3 2 MidegaH dzv  h W tclzo Odzdzy * deW sted3OYy" ~ . 1 '
CEBRBOdZHEZ SO d3j ssH CtsHIzo Odadzw , 1pk8.o j H j dats L
LAC
StsH ©Bf jttOy"' ’
15 8 7 0

i1/0}]0}]1,00|1|d|d|d|d|d|O]21]1]|0

b zcstedIlsdz o d ¢ tsdzO dzdzv :
Tempa Rd;
Rda (2);
(2)a ($FF1 Temp)*(2);
PCa PC+1.

[ qipd&30OdzH © L ARdA A dddipzO ) s@Tendy  toffj Jets fipd o
oRd, ' dz® PiddgO  Jedpdedzsly d (BB 0 toj L z dz' Is(B)lss OS Qffdz]
Yyddetsd3d Hts o ¢ sdRidzdzO - S8 Ozl HOMCO, L O
E dzkdzr o' HE)BSoOHEZ Me sofd ¢ sdzOdzdzy € ts d{@)dzH d
L GGBdkzdzjdddd B ' sOd3d dz2O Isd~ d3 Myw ds,d H
o d¢ tiECxEgDfian PlIsC tso | (2)dzO@1 { dgdizRds * fyw

[fjteOdHd: 00dO 31.

[ soyddzO Cd@3OdzHd: 1 Mmdzsets (2 BO22Id) .
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15 8 7 0
i1/0;]0}]1,00|1|d|d|d|d|d|O0O]1]0]|1

b dzcstedIlsdz o d ¢ tsdzO dzdzv :
Tempa Rd;
Rda (2);
(2)a Tempv (2);
PCa PC +1.
[ dp:dzOdzHn © L ARdlzL Gsfddiinio fn sergndy  toffj jots jijisd ezC
Rd, dzts ¢ ' ydats TemMp H(A) z disd Etb j L 2 dz¢ B)QdsO SLd@if duipkzdats
9 (¢ 5dzOdzdzy Rdts BEORHSH dds* v BOMS O, LO W
sHddzd ys o' HE)se OH de" MeZvis @ d ¢ s d20lsiLody 1S GtizPigk
QLo Mis Odzts o Bl lslAf digef]f dzO Istef ~ d3@FY PPYW I 2O AHGH d dzOf
9 d ¢ 5dz0O dzdzVlf € us@FOds1ad] (Z)1L @O  jndzds * fmyw
[fjttOdzHd: 00dO 31.
[ sSoyddzO Ctd@3OdzHd: 1 Mmdzsets (2 BO2Id) .

LAT

StsH ©Bf jttOy"' ’

15 8 7 0
1/0,0(12|]0|0|1|d|d|{d|d|d|]O0O|1]1]1

b zcstedIlsdz o d ¢ tsdzO dzdzv :
Tempa Rd;
Rda (2);
(2)a Temp xor (2);
PCa PC+1.

{§ dUp:d30dzH O L ARdia AsfdddinizO ) seTeniny  tef jote JHiid dz
oRd, o d ¢ Bdzlzxg' ] dofsdgs’ wdgdiOR) a3’ [em((Z2) IsO tjL zdz Is
9 Z)(v0OSdd yYyddetsdzs HBs o d R dzBr@Zeas H flds' dfiprdzH dg O fie
dzj sBr ' HdztE ftots' dzo J tclsd{H, Ol P ¢ ° mfizs o " onddE' 5 dz
tcjLbkdz O LB dHisskdiy tclstso Odzed &3 B ' Is Odzd
L dzO~ sH d dzOM* tctfa d bzt dp® dz@idn fiSSyddDIs ¢ s § (4 dzO
LOf dmMizRdks ' mw

[fjteOdHd: 00dO 31.

[ SoyddzO Ctd@3OdzHd: 1 Mmdzsets (2 BO22Id) .
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O|d|d|d|d|d|O

O dzc stedIlsdz o d ¢ tsdzO dzdzv :
Tempa Rd;
Rda (2);
(2)a Temp
PCa PC+1

{f qUp:3O0dzH © XCH 3" dzv’' 3" Myw di3d L dzOyd dz

9COLOdetss 9 Z, L L dzOy 4 dzdzv &3 R d .
[fittOdHd: 00dO 31.

[ Soy ddzO0 C sdBBOdzH d :

1 Misets (2 BO2Id) .
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stsdzlstctsdzy dz@ L Of JlsOdgdz? IsO L O9

1.1 OL 9" " Is! thmdsedz jlsOfd MmMlsotstcj dedz? € j tolz
2.1 OL offfClazOfisB E c Od3dets ™ BBENR-dZ' ¢ s Y tsdelste ttsdz]
3.4 dz €d {11 AYROD' Gstoty Sste dflQtc ts dzj tc ?

4.c¢ tjOdz' Lo Odets fB8CO3Yds MmMlsj C0O?

51 0L9" " Is! ftedL dzOyd dzdeg? dz' ydadz: dzgd ¢ 0 ¢ sBZ0d
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ltcd odStstedmisOdzdz’ M dOERKEHAAzS 6 JS6 i I tf ‘d3l
HOdaddzWw o do Ol OBEGzK YdmMddemtesdz' L Oy’ W  o=dilz Is &
(9dHEU?2 Wixdd) ud L=Do df o jde jtsdzcf 2 DHDJRY XK
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SHA&ZOOB Mg ¢ SiRlgucz o Odzdz? U CS R G diztbdC SIRa Cty dzj
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10fdim 2 E UBRRH

Idi rl6, Ox02

out UBRRH, rl6

;1 Mis Qldgtgday L W RS EL , USBStfs®' WHISHEA 1
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Idi rl6, (I<<URSEL) | (1<<USBS) | (1<<UCSZ1)
out UCSRC, rl6

) 6d C ZOH dzO s

/ * 106 dfp 2 & UBRRH */
UBRRH = 0x02

| * ] fisjCidetiwe W RSEL, USBStk®' WPSEZ/L
UCSRC= (1<<URSEL) | (1<<USBS) | (1<<UCSZ1);

rdzv o deistzRe 5 s LHGoARRdzkz ISt F G " ebffdtef ydIs C
odSEtstcdmMissolz Is! Mw o " Hftse' HA&ZO YOMBO O
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fse jtolsO' Is! gy ¢ L HESRCNUIZERNC)
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USART_ReadUCSRC: :Y { Is Otdziizs OUQISRC
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in 116, UCSRC 1 So | todajz@zdz)telgaar ' WOSRCR tj ¢ ' Miste r 1
ret;] so jtodzj dzde L " HitetsGte O .

l1tedC dzOH 2O

unsigned char USART_ReadUCSRC(void)
{

unsigned char ucsrc;
ucsrc= UBRRH,;
ucsrc= UCSRC,;
return ucsrc;
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OB dBRYMEd S dZOH L dzOyj dz tj ¢’ flste® UBR

;) 1.0000f 1 y 1.8432[ | y 2.0000f 1 y 3.6864f | Yy 4.0000f | y 7.3728[ |y
E U2X=0 | U2X=1 | U2X=0 | U2X=1 | U2X=0 | U2X=1 | U2X=0 | U2X=1 | U2X=0 | U2X=1 | U2X=0 | U2X=1
- O A\ A\~ A\~ A\ A\~ A\ A\ A\ O A\ A\~
o o o o o o o o o o o o o
T m m m m m m m m m m m m
T ke ke ke ke ke ey ke ke ke ke ke hep
® O e | o | & | | & e || | & e | e || | X || X | ||| Xt
S A A R A R A R A R A R A A - A - A
Dl 1Dl = D Dl et 1D e [ D] e [ D] e [Dl m [ Dl w1 Dl D] | D o
2400 | 25|0.2/51|0.2|147|0.0/95|0.0|/51|0.2{103/0.2| 95|0.0{191/0.0{103|0.2|207/0.2|191/ 0.0{383| 0.0
4800 |12(0.2|25|0.2123]0.0/47|0.0/25(0.2|51|0.2|47|0.0/95(0.0{ 51|0.2{103/0.2| 95|0.0{191|0.0
9600 | 6 |7.5/12|0.2|/11|0.0/ 23|0.0|/12|0.2|25|0.2/23]0.0{47|0.0/ 25|0.2|51(0.2|47|0.0/95]|0.0
14400 | 3 |7.8| 8 |-3.5| 7 |0.0/15|0.0| 8 |-3.5(16|2.1|15|0.0/31({0.0/16|2.1| 34|-0.8/ 31{0.0| 63|0.0
19200 | 2 (7.8| 6 |-7.00 5 |0.0{11|0.0 6 |-7.0{12|0.2{11|0.0/23(0.0|/12|2.2| 25|0.2| 23(0.0| 47 |0.0
28800 | 1 7.8/ 3|85 3|00/ 7 (0.0 3|85| 8|35 7 |0.0/15|0.0/ 8 |-3.5(16|3.1/15|0.0/31|0.0
38400| 1 |22.9 2 |85/ 2 |0.0| 5 |0.0| 2 |85| 6 |-7.0 5 |0.0{11|0.0] 6 |-7.0 12|0.2|11|0.0/ 23|0.0
57600| 0 |7.8/ 1 |85/ 1 (0.0l 3 |0.0/ 1 |85| 3|85 3 (0.0 7 |0.0] 3|85| 8|35 7 |0.0/15]|0.0
76800 1 |186 1 |-259 2 |0.0| 1 |18 2 |8.5| 2 |0.0| 5 |0.0| 2 |8.5| 6 |-7.0 5 |0.0]11|0.0
115200| ° 0|85/ 0|00/ 1|00/ 0|85/ 185/ 1|00/ 3|00/1(85 3|85/3|0.0|7]0.0
230400| ° 0 (0.0 0 (0.0l 1|00/ 085/ 1|85/ 1|00 3]|0.0
250000 ° ' ' ' ' ' ' ' ' ' 0 |00/ 0|78 1|78 0100/ 1|00 1|78 3 |-7.8
0.5M 0 |-7.8 "' 0 |0.0| O |-7.8/ 1 |-7.8
1.0M 0 |-7.8
Max? | 62.5K | 125K | 115.2K| 230.4K| 125K | 250K |230.4K|460.8K| 250K | 0.5M | 460.8K| 921.6K
YT wd UBRR' fsandB Y’ 0. 0%
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1 OC " das| P BiEdRY

9 8.0000f J y | 11.0592 ) y| 14.745€¢[ 4 y | 16.0000f | y| 18.4320f ; y | 20.0000f ; y
& U2X=0 | U2X=1 | U2X=0 | U2X=1 | U2X=0 | U2X=1 | U2X=0 | U2X=1 | U2X=0 | U2X=1 | U2X=0 | U2X=1
o o o o o o o o o o o o o
T m m m m m m m m m m m m
T ke ke ke hey hey ey ey ke ke ke ke hep
® O e | | | & e || | X e || || | & |er || | & || X || &
NS 2G| LG5 el G5 Ll Tl E|elaledle
Dl 1Dl 2 1 D] e [D e D] e 1Dl e 1D e | D] e | D] e [ D] e [ D] e [ D

2400 |207/0.2(416/|-0.11287|0.0|575/0.0{383/0.0|767;0.0|416(-0.1/832/ 0.0(479 0.0{959| 0.0|/520| 0.0(1041 0.0
4800 |103]0.2|207/0.2(143/0.0|287/0.0|191/ 0.0{383|0.0{207|0.2|416|-0.1/239/0.0|479/ 0.0|259/ 0.2|520| 0.0

9600 |51|0.2|103/0.2| 71|0.0{143 0.0| 95|0.0{191/0.0|103 0.2{207|0.2{119 0.0{239| 0.0{129 0.2|259| 0.2
14400 | 34|-0.8| 68 |0.6| 47 | 0.0{ 95|0.0| 63|0.0|127/0.0| 68|0.6/138/-0.1| 79|0.0|159/0.0| 86 |-0.2/173)-0.2
19200 | 25|0.2| 51 |0.2| 35|0.0{ 71|0.0/ 47|0.0|/ 95|0.0/ 51|0.2|103/0.2| 59|0.0|119/0.0| 64|0.2|129/ 0.2
28800 | 16|2.1| 34|-0.8 23|0.0/47|0.0{ 31|0.0/| 63|0.0{ 34(-0.8/ 68 |0.6( 39|0.0| 79|0.0{ 42|0.9| 86 |-0.2
38400 | 12(0.2] 25|0.2| 17|0.0{ 35|0.0| 23|0.0{ 47|0.0| 25|0.2| 51|0.2| 29|0.0{ 59|0.0| 32|-1.4| 64| 0.2

57600 | 8 |-3.5/16|2.1| 11|0.0{23|0.0{ 15|0.0{ 31|0.0| 16|2.1|34|0.8| 19|0.0{ 39|0.0| 21 |-1.4{ 42| 0.9
76800 | 6 |-7.0/12(0.2| 8 |0.0/17|0.0{11|0.0/23|0.0{12{0.2{ 25|0.2{ 14|0.0/ 29(0.0{ 15(1.7| 32 |-1.4
115200f 3 |8.5| 8 |-3.9 5 |0.0/{11|0.0/ 7 |0.0|{15|0.0| 8 |-3.5/16|2.1| 9 |0.0/19|0.0|/10-1.4/ 21 |-1.4
230400| 1 |8.5| 3 |85 2 |0.0/ 5|0.0f 3 |0.0] 7 |0.0] 3 |85| 8 |-3.5 0.0 0.0 8.5/ 10|-1.4
250000| 1 |0.0| 3 |0.0| 2 |-7.8/ 5 |-7.8 3 |-7.8 6 |5.3| 3 |0.0/ 7 |0.0| 4 |-7.8 8 |2.4| 4 |0.0| 9 |0.0
0.5M | 0 |0.0] 1 |0.0] " ' 2 |-78 1 |-7.8 3 |-7.8 1 (0.0 3 (0.0 " |’ -7.8 4 10.0
1.0M | |’ 0 (0.0 0|78 1 |-7.8 0(0.0/ 1 |0.0|"

MaxV | 0.5M | 1.0M | 691.2K|1.3824M 921.6K|1.8432M 1.0M | 2.0M |1.152M|2.304M| 1.25M | 2.5M
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tcsLtcWHE USBS ¢( hBEEDC) (UCSRNC) . ¢cS¢htsoyy
dzz @z B dzts € ff Jptc JCH @aEyO Yotz dzqiis 81 Is . cSh s
o fMmis Gagss H d dad ys dzts€¢ ff jtoj HOOOBY SWstedgal H L
hts fted?2 &3Oy j dz-BH sz ¢ FXztsfigletsts ! v, Y, 9" HYE
odqwedwe s w Is' dz¢ @B Isv@lzv f j teh se s Mistsy

ANzdz€ y' sdzz o Odzdzy e j &3 € Suds dpisiiaf L dEEuc@lx
tdsLcwWHd UPM1: UPMO t€jUsP MiGEIGCRACP MIUC)S RN C) o
Is O B64z.

1 dzO0yJ dzdzv B' IsO f Otcdzts s’ slsted &3z * Is* |
codCdigfpbuy Jeé dzOH EM' BBO LW HOR Mazse O
odCtedmMlssoalz’ Is! Mw { j toj parity,Is@s Isda@ d3Riddd @ tc diE |
‘dzo Jtelskz’ Ist Mw
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P =d A2 AdAd AdAd Ao,
P._=d A2 AdAdAdAdAL

U OB dBBEY) ok o Odzdz? Cdstesdzj &5 § Otsdasfls

UPM1 UPMO .
(UPMnl) | (UPMnO) tdddd e ld
0 0 s s dzls to'tsSaiziz® @ dz
0 1 1 Otej L j oo Bo Odzts
1 0 s s dzls telsdiz 6] dff j o] ozf ®L @
(oddparity)
1 1 s 5 dzls tefsdizr 5] dif j toj 8 ' t6 € @venlzC
parity)

lJteddz:ms£L0Q 1, 2 yd 3.

C¢N B SCodzstetsdr 5 te dats fisls S findstdopbuifilc) 82 v
By MisOthdd3 L tewHisSE HOddR,BYBE®RY jtej HC

6.6 jtoj HOYO HOdzd n

[ dzv H B8 ikl tc joH Gz 6@ B Do is @ifds dts Hod dzdotps to W +
TXEN (TXENn) e j ¢ BE8B8RB ( UCSRnNB) .o dlo" fgdzwT X' 1.
f'  HG dz yO' 5! Mwissisdiy BiHKWOY Of®Yd Z0° W i dz€ 1
n'OH, dzj LL QiEDj\py tel ¢ B g tdolr o @EAAS v d3ts A3 ts B ldsts df
hts odSstedmlssok’ Is! v  fdden esdzded 2 o
cjodL dzOydlsd % kdsSy' ©dalzde® ezgizm | ezdes SOk s Mme

J OfMmd dzn tots dadatsfilis | HEG WO oB" dz° y* ¢ * Is! fmw L
fitjrHnoOsls! v, Ek pyya@amnOtg D). MBtcd {

1tejc¢' Miste® UDRN HOd jtjiddos € e
o dCttod s ciclsy kv fqdzd M OflEs tik@®B Y | dzdz? tofsL oW H L
6je' Mist® UCSRB (UCSRNnBISL BB i kY fistsbic
HOdzd rn ff so d dzj dz B kztists[L te 'O OwlalslO8 j (dzaM®] 8 n) H S
biej ¢ fMlste HOdzd 7 .

[y dzde' Hot®] OO Odak@ L OfJOR: HOdzd = [z

-wCehisOfdim k2 twje" Miste L H' 2Mdes * s+ Mw ¢
L ZORHd! MW E MsOde ty' S kot dedays s g detfj
HOde? fjtejmMddosls!: v k& tjc¢' Miste LMok ©H

S wCehsOfdi k ©jc' Miste UBR WOHY, 2] e
odfOHSCE HOd fjtjmddosls: My k tjc -HskO
fsssydscets COHEBE.
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L i
Crapr-biT T—CT&pTE\iT
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Arw,o MPCM=1, To R C-=1, A kwo RBS=1.
Mpw RBS=0 {MPCI=1), npMIAHATE NOE S 0MAEHHA §paEKYETHA

B

t dBdy OfMtse® H' Octe Od3d ote O Isiah tc' kst JCFHP BT 2 B 3
HOdzd

1" mdzw f § toj fd dzOaedp'e * filfpdstico @ Hz@dzd -  tc OF t5°
tcj ¢ HBEBVA (UCSRnNnA) o fislsi@disg/oydzsts Iss LidzO upO
fjtejHO OYUO HB lstcd dzO dzdaw dso séts B O2IsC
LOdzdh O s Mw HB dOMskzi ML O d fj s | & d sADY
L etdac dglz * Is! Mw ) dzlz yi entis &6 IS5 dzW dgts o 2 B ' Is
© USART), O IOStsyp tifddz OBts HO9 O MmMistsy
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1 " mdzvw L Oot@pas ' Omfigldatizy 2 sects o d3' Mis § sydd
fsmiszf Olsd d&&O ode'H TXD (TXDn) Z 66.tstcV
ZodHG MIsy LMmMkzeak odL d&zZOyo‘ Is! mMwv dzOdzO" Iskze C
tctsB Sis 9 Mddzmtesdzdzs Bz 6§ 3 d d3° L O od@D I In®
SsHdddB L Wietsdls' 9 MdedzOdzz mus ( mu g . M
UCSRC (UCSRnNnt€) dztinz'd dztel§s dz0 MmMlsOdzgz o d o tsH
ZOtctsMis O yddz Wietsdzlssdz M e dzOdzz mu sH ([ shel] 3y B )
LO Mf OH Ot yddz W tcssls@GdOdafsibddbizz, w ¢

UCPOL=1 XCK \Wﬂ
|

C G SR GRS

Bubpra

RKOITXD N X X

Bubipra

t 5.y Offse " H' OGteOdd Hdzv i digtzhtwsngdislc s toj 3 d

ce¢hts " H yubPBy sy OB E B Nddgs® UDR B
dzseo j Mdzsets HOdzdr, Ists " -mzsOf Jefjy ®@yd dzts
tej ¢ Mistc L Mizo Haetsth jj tc nffabde®". Is'cw s ¥ HB Bsd
COHdptzo B8O dMiz o S sdzOdets daj o lic@tf Stolgts! o fiflg @
smyg (vmepd) BEBSRO(UCSRNA)T ¢l Jjtoj O gt jdSdHO
ftcOf stey™w L H' 2 Mmdfstedls ofifwvts HOf CAc Otfls datstf to ts 6 to O A3z
OBts ftiocsetcORdets, L B@fidupgadg' © yj?2 tosL tGWH

Il " HGdz¥ yjdgdg? f jtej HOO OYO L H' 2Mmdgs * Is! Mmwu
ttj ¢ MICSRB (UCSRNB) . CShts E d&sdj dls
LH" 2Mmdzt 9o OdzOMw f jteY HR YO, Hi&dpy Bdzlipgv ts s dzic
f slstsydzts’ SO o' HG dzOH j dzts’ f Jjtej HQoy G  ULEpSBd
tcj ¢ UnfipircsOz f jtoj HOO OYyO. 1 ted o d d&3C dzj desdzlz
odStstcdmissolzo Olsdmw, w¢C dz' dz' v &Oayj Higdatedzy / ¢

1 dX Wd dEO off jlendjSdz@H Hf ese OB f Jtej HOY
VO ALY A" " HnjiE®dBOEBYJ" j dzdzv BEZW jtcO
L Oo Odglds®y 2" Be 8 detso §j L dzOyj dzdav .
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) 6d C &ZOH dzO@ Ofj dsB dzj ts°

USART_Transmit:

;Y J fe@vsydh j degdedt j O ff JtcjHOD OYoO

shis UCSRA,UDRE tcts fSzdgO fls st €zts d3Offzn v € h 5 UDRES
;0 Mis Odzts B dzj dz

rnmp USART_Transmit ; 1 jAc jHl2Od3" Is SUSART_Transmit

;s ' vdBdPO-C StetsL W wmOdzd s L.0 P17 ml 8

cbi UCSRB,TXB8 ; 4 CufOdzdrv" B TXB8 k& UCSRB

sbrcRI7,0 ;)1 ez izOMiszf dets’™ |, ¢ RO SeBdAs
tej ¢ MKW MEC ddekzls

sbi UCSRB,TXB8 ;] ffls ®dzdzj daizZ"®& TXB8 Ek UCSRB

;1 O9 Odplsi@iw OWsH Odzdn &z BEYW | BST Jf tsjudBy
OutUDRRI6 ; 1 Of RIf ( BO2Is Hd&v fjtejHOY UDRz tj ¢ Mmls
ret

) 6d $ ZOH dzO s

void USART_Transmit(unsigned int data)

{
Foyd ddagMs ydh j dgdey j 5O f Jjtcj HO9 Oyo */
while ( !'( UCSRA & (1CUDRE)))
* Ctsf " dal®-¢c stetsL vmOdzd -~ L.0 BPL7wml 8 */
UCSRB &= ~(l<<uml8);
if( data&Ox 01)
UCSRB | = (1<<uml8) ;
/| * L O9 Qdesd@OXIsH Odzdn & BEWj B85 Jf tsjudBry
UDR = data ;

6.7 td2t5d5 HOdzd 7

[ dzv HtsLotdkzkz tttB b Ol @SR YE REEBDNO (
tc j ¢ ' WOSBBYUCSRNB]1; 7.1 " dzv eay/'oSdHs RXD ( RXDn)
HS ftod2¢egi0M®dl } § syddzO* WEdC y' sdzzo Ols(
L dzO Utg jo=@ OMistelz 0o Odzdzy § stelssdz. (Shts oadCstedfr
tcsBtslsd, IStcjBO floscteORdts  jtcejodL d&zOydisd

ltcd26d3 HOdzd R f syd dzO‘ Is! mw i mdzw 9 C
MisGcds @ o . taddif.g).165.s4tly J dz tetsL W SO Y L
wWCO odL dOyoO' sdyfpwd HE tisdyldsts ts dif jjtde j H O Y ' OB B [k
(mushlteddi®Oslz tWHd HOdds Mdz HB9 dzts tetsL
ftod?2 BOYO HEts odWwoe ej deddv CHQIHidS s ¢ B to finsctffiplpec@iz
fjtejOfdsdz My E BEWJjte ftod?2 OO, L WS UsdEldsO dé
lted od¢ stofmis@dadzizd ® Mdz' © H Odzd B ML dgda (s dzdz
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sM¢" &z ¢ dekdkjtctOy' v totditwyY H Bklsdg HY L @GO Y,
f tcOf tstchfURXRBN)tc j ¢ ' BASRBO(UCSRNB)L d3tsH zdzv = U SAR™
Y! tstetsL tWHE BO° BRIsd L ytflp @ aGdeds. a6 jP kg
sdd3, Mt f tclBffRXIBmy)! oRXHtsBtcOY O L dzOyj dadav
HOdzdr COHtelz, WwWCd2 L d&ORBHJIs! MW | dzCmlsaQjde A"
ftod udely @dzelgBdedd- L 3" dzd Is' mw .
CShtssBRifzicsG tc © (Bdzds @ Pz dzts M ls 'v v (G B)} s Cfifn §
Codzlstetsdzs #$OWgdAgdgls” B Is ff Otcdats s Hdzw o f
H Odzd n ' f stc’ o dz¥ PBEts L ftod?2 day ts ff a5' tB
LPDOdsise 2° Is! fmyw 2 BEWjtc' ftod?2 BOYO tOL 5¢
MlsBf sOdRd. 1 OwW o dz Mmls! OBts ©® ' HMMklsdz Mils+ {
fsls' d3 o Odz®) s Pdzsd3 § tc Of 65 jo @ WHBERBLA ((UPESIRN A
f cOf tstcj dgts o desfry IO Hifvdzdfafsh 5 dzOMiskzd dzj Mdztse
ftosydlsOdzgy L BEWJjttO, &O' foizddzilkz ¢ tsdzste:
f Otcdetsmls' JtOftstcj y* UPE ¢GRBE&EN) L OaxHJ A
Ltcj ¢ Miste® U C Sz WC I RIOA)OUL (Bs b & dzl " j
Ho O ftOftstey’' , WC' YsCOLEsIs! MlsOdz B B d
Afestej y! §J4 od § 5o dz[OBzd&¥n) [D QR W JORey)yen) F |
o MisOdatso das 1 dhezfhyy N s L dzO Y dzerW IstfO] tdf Mot tslzW fipl
dzgj 9" HY tso ' H @'tsBtstsls te dzsdzs ditz |
] cOf stey’ DOR) 4(¢D ®GBFON )ORp) (@1 lo" HBEBIOY C
9lstcOlskz HOdzd R Yd tejtL fJted ( tsadpj dztizts O Ay
o MisOdetso dzstsHsd dgffysweS h s HBs dsdzj dzslz L OC " dz
(L Of tsotagjcdzdpfiscedz f tod 2 BOYO) HOdE s jtojH
tcj ¢ MG a 01§ tcOf stcj y' o fi)ls<Higidaddaytc B Mw i e
MisGeclsls© dsotsets COHELEZ ftod L Oftsodzj dzdr |
I MisOdztso dzj dzd 2 f @ORMPAR] (h ) DORAEZOYB 3" 3§
BO2 swUi2ydisiOtdz ¢ BBRO IsO B O2 Issd3, L ydls Od
9' HBEdzOMY olstcOIsO BHdse OBt HJ ¢ dz €t
[BiIocsBC O ftcOf sto') dubop 1dstg H isdzvorn Htc' L dzv '
VL BSHBEBERY M O] st Y f sd3d dzC den§ O HRYEZ o Ok
ftesydlsOdzed?2  j tojte) d oij@aipf)-dzdz"al3 O] st Yy
©Omn)if " Mdzw L o J tcdzip fledz" . MBEBO Y' 5G 5
VL BHEEHY FdI M ftoOftstey’ foBddzssS BEZW | &
HOdzd -, IssBlIsts ofcHY BhGBRAA (KIASRNHA]) o' Hdzs
Mzsots HOdzdrmr VwEBEt BEZHJ] tetydlesQdss m®dd-
UDR (UDRN) . stsdsz Mis B gl QP G O &ty 'teadzj
tcj 6 ' HN@&dedon .
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razv " dzHd oy’ ' Mis Odalzp I fludR]d @ Ay teoth odgts Hisk
ftcOf stcj Yy fitcijtcdo Odzd®r RN GdR BB NHPYRSFAc |
( UCSRnA) . A£d?2 ftOf stecjsyd dzd s Cod@svoadeists fifsls * fr
ftod2 BAUS WHilsOdzd» HOWYFNyJj Q@ Hedl kg y* M
ydls Ouzflze ° G dzd- O Wu ¢t HfAadidY SL o * dz' dzj dzdz’
Lydlskzo Odzdz?y o' 7 HOddA, WE' L dzORBHWIS! fyv

Il d 3¢ dzj dgdz? Hted?2 &ZOYO L H" 2fpdes * Is! iw ¢
ttjc' YE®8RB (UCSRNB). 10 o 'H& dz o' H
9 HeOLEMYdHy Odgder tctsL W H Iz, stsBlsts € OHte,
olstcOYQwly! Y BC dzj dedz Hted?2 BOYO tydh iz’ Is+ My
sOCtsy off' d ftesydlsOdz HOd . 1 td o dds dz
odStstedmlstso zo Olsdmw W Cdzvdz' Ld@ 6O d»' adgtsHG jtsolzdif Mg oL

1dY ud d®fgidijde@H  f © H § tots ¢ il W ) @ d) s iz
COHtelz #Bjlso &3O B ' IsOdd HOdzd - . c ¢ ‘ ) t_
odSstedMmistsolz’ Is! MW B dlskzeo Odedz? O steyw

1l ed € dzOH dzO OMmj 3B dzj t6°

USART_Receive:

;Y J 2@ O Odzls Oy J dgdzv HOdzd - E BEWjto fted?2 d©gOyYoO
sbis UCSRARXC ; 1 tetsfz izOMiskz §f dzts’™ , ¢ ®BO dsH EBXC b
tcj ' MIMESRA; 9 MiIs Odzts &5 dzj dz

rmp USART _Receive ; 1 j t&j HlzOd3" Is CUSART_Receive

Y sd@2dzy f cOf sy dalz  scOSEOs L e w O dzd
inrlBUCSRA ;1) jtoj H@®J @' fmBE&SBAs rI8

inrl7Z,JUCSRB ; vy dlsOdadzj'c ' mMdUEER ol 7

'Y d Is O datits dztstsic t8 O 20sH O dzd -

inrl6,UDR ; v dIlsOdddPRo rl 6

;0 9 dfOHCE IRz Flfse jtodzzls(d

andi r1 8, (1¢FE) | (1¢DOR) | (1¢UPE)
breqno error ;1 j&Bj HlzO d3' Isfiozerror , wWChts ftcOtgttel Y-
Idi  rl7,HIGH( -1)

Idi r18,LOW( -1)

no_error:

;1 d Hj ddrz9- ¢ tstets Lt w O dzd -

Isrrl7 ;[ 856" yded ? 1t M&thtc Oo s

andi rl7,0x01 ;] 86" ydzjl7 w € sdzfmls OGKELLS ¢
ret

l1tcd € d&zOH dz0

unsigned int USART _Receive(void)
{
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unsigned char status, resh, resl

[ * vy g™ Of sodzj dzdzv BEW jtO fted2 BOYO */
while (! (UCSRA & (1¢RXC) ) )

[ * dvis@dz"9-Gc stetsL ¥ wmOdzd = SO f o Offistslal’ * /
status = UCSRA;

resh = UCSRB;

I* vd ls®@dz"d3ts dztsBt8 OsH Odzgd = * /

resl = UDR;

I'* v o9dfOHSE ftdiddzt-d* §{tse jtedzlzlsd
if (stat us & (1¢FE) | |(1dROPRE)
return -1;

[ * 1 dHdzd®-6 stetsL v Oded n * /
resh = (reshel) & 0x01;
return ( (resh<<8) | resl);

ltcd2 &g 7 LW H' 8 ¢ O ‘tclzdzts dglz 2 Mud® dzjsy dy
tcsBBIsd dsHEZzdv.

lted B BISO o ¢lickH Zif de- B fegzf sz MisOdz o d
(RXDn) ydbko'l!mw L O tsHdzdd3 L Wttsdzls® & Mc
(UCPOLNtej ¢ ' h&EEMC ( UCSRnN Cizkz dg'S J datf s lise ® dzdzv T
RXD 9"  HBEZ9o O’ Is! Mmw LO MfoOHOE yddz W tctsdzlsts
o Mis Odzts oy diztsd YO dz2OBMmMIsOs yddz WtetsdzaAstsdz md
LYydilslze Odzdzg?" HOdzdr L odoeosHlkz RXD (RXDn)
' HBRo Ot Is! Mw L O { tctHlddodz] woddefxzd W tots dzls O d3d

lcdtcd2BdR30Md dzn ity dzpdflEitBEz SIS 9 dC sted Mistse

9" HMzsols) sty o sSe 85 M6 dzOdzlz HOdzed n . 4 nJ O3
ftedL dzOyd &0 Hdzw Mddertetsdz' L Oy’ ° o dzkzlste’ h dz
Codzstotsdzj totsds hodHS M G jtejnOy , ' COHLt

B Cidstetsdzj tcO. g A BO HY 2 HNdS 9 dzj g O dadd
Coydese s tosLtcWHE COHtkz, it ftd2 &3O’ Is: mw .

dnJ B0 9" Hdztso dzj dzdzv s G SKiE o & 2L dgEdg OO
o dL dzOyJ drizvIs (n I$ IS Iz
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RxD OTIEYE AHEA CTﬂpT—ﬁiT 61T ]

R EE RN TENERAER
0 1 23 456|7]8[9]10111213 14150 1 2
N e N R
O
RxD BiT n
i p b )} EEBEREER
0 123 45¢6|7[8[9]10111213 14150 1 2
L R e i I

t dB6.t sL " L dz0o Odzdzg" Olcfipls @std Isisl'; 0 d&C O HidetdzL: oW H
YOMsBISO fdlskzeo Odzdz? L Odzi ¥ dls' @] 4 sl
UCSRA (UCSRNA). v LoadyuoOXxMsdiyOmkrttd@' f
16 tOL' 9 fHjtjodhiz’ heodHC" " Mlis! fjtejHOY'
U2X=1)ikz 8 tOLtSdels Ode'tsdsd L gt g6 ‘daedm Iz & Is ! a3t
9 Hn ' H Mddemtesdz LOYy'1" de"feshsfiz tEdhHH o
BO' fHftedmMitstej ddExl)ssd' dz (B'Is U2X
Il dwe dzg dztfete sy ' Lds'ydedk g dR@atE® ke sH® R XD
sHddady' ' de®j dzif dzij sz’ Is! Mqw wC By dzdo OB §f O«
stsdzgfdw e dzj dzts ys L o3 daiziay, d cfrj € Gidef Cls * Gp® 1 6
Wistcdidzo Odzdzg? MdcecdzOdzz cuddzrntc. RXDe. 1 to}
Bsdsj dels' &  j o] §f 59 dzj tedztiz’ e EOBBEEz’ nydf dodzdizd €C
B'Is'e9 COHtkZz, . " fHidDaqv k! Mls Gxdzdal C® wd c
ftoslwetdy "Ctsets Sy jdz B'Is fsmddzCd, hHis |
16 WOL (9 dB ' L )Igsdzve CO Y detigtdstc dE) 'dds @zts d3iz
fjtejo' teWw' st fpy -m dBOY Bl €s5C on' Hdzse s Md «
i d&s s 4 S dBEEBHOC. c St L dzOyj dadzvy R 51
9C0OL Odzed » sHitdZdafigls Otsls 9 0o Oy O° Is! Mw  f sd3d dz€ o
fJtj ~SHHJHEs sy’ S zo Odzdzy dzOMis 2z dasH d daipiizidaty’ o
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wdzOShj 99030 Is! Mw B iss dasd tsg dz fazEhmizdla G tels!
Mddemtesdz' L 2' Is! Mw o dzzlstc' hdz2' 2 IsOCIstsoad?2
ftcOys 9 0Olsd Mrj B3O o  Hdztse dzj dzdz? H Odzd = .

t " hdpvdz f tots € 2 dasdzdk? dzv Is ts G Iis O Llissy ae® dzsz' s !
toj L zdz SOIsOURE” AP 4a3s' 55 o dB " totsC o n( tefAB)E ts
HlsOdetsdz tosL W HE 9003 0' Is! MW dztse' Ydzaj L dzO°
HoBBmn L Iste! sn toEBf 'taskOo Qdedswy jtffiso Iststes * Is' M
hts fted2 3O’ Is mMw, o Ce WO yd § jteh d2 MmMtsy

s O0Cdd3 Mdkdedls dtsotsets COHLE &ty j (4t
sMis Odzdz! t5° ode' ©6¢(d, wWCO odSttedMmlssolz’ Is
MsBfOls v LoaduoO2dsdiizz i1 ddRB BlckOSKREY § sEd
Bsfyzls ¢, O o f tod ik sy difsditfm)itc | f ddaOdzldc dun 2 «
odL dzZOyo" BOC Md B3O dz' -elZlzIs Ols tc d b s trydf ft) Is Ofigldsizy f
odWw o dzj dzdm ' IsfPls OoctfsdagtpEOtS ' &O H ' Of OL sdz fMd dzn
(HsfEMisdd3y L ~tsH Y J§ dzdzy M dzr te 5O Mls tldnds o
Hisexy dde (&MmdadzSd) [ 1;

RxD CTOILEIT 1 (A) (B) (<)
B B I I S S S tt 1
0 1 2 3 4 5 6|7]8]9]01 0101
srbinEa T i T T T T T T
U2x=1 ] 1 2 [3] [a] [5] o1

{ dB7.1 5L § ' L dzO o0 dst® |dn@ O szl Gzs ¢ s fls Oto |

6.8 Bd3 dz HWjlad d3d * dalsjotd W32 B te s ¢ s dzls te 5 dz,
B 64 A"

LA € totsC tsdzls to s dzjotd dadBriz 9d§)' tdS) CHIIE totsiFRUYS wlzdzd o3

9 J HEZlpdodsH dzd dgij SL° zioGtei g digf CtotsC S'das s gzids © J H J
B3 C tetsC s dziigic 5 iz Mo s Edz' ¢ Odzr dzlz OH e
B CtecC sdzlstotsdizj B ZH B8UH OB ds, sts o " dz ff sMmd dzO
odL dZOYO' , oy B A BtetsC mdzlstoctsdzj tc* 9 o ' dp LIt
SHddzo jHjdzdr B CteCtsdzstsdzj o' 8 totsL §f ° L dzO
ftcd2di3z HOdzd R o' Hf so " Hdzats 'f.tcd{2jd40Is O {f«
B CtosCdzlstetsdz] to' o O'daHdsts 2t tsdf 2 FOL s, HE
o st OHto] hiece B OBIDY Bdpdglzr W ° dz' IsHeGbdgd =M ¢
ftod? B0 Is! mw °  dzj d3° fle"is'O dalsro tetgHgEfxtEos tH to YD Hr

ftef (ft@wifd)BCSRBAIUCSRNAYL, 7.
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VU &5 CtesCdstetsdzj t6' , W C d2jm@S tbdgis O
fjtoj HOmL 6OH dzgd R HOddR. lted jtjiHBOgsL @H &
LO bkdksad, hts fjtehd2 (dBsdsHhd2) tsL GYH
dzz ddf s ddzj dz o Mis OdssEEEP WG dHed of jteoj HOY'
fsoddzd dz Mz &zOIsd v o

U o jHjddR & SagjsT ®dZlsteds zfed2 5Bz L Odz
tsetlsd ftod2 BOYOLED tweH deds 2ms@izd ® ' Hj dzls g
LH' 2fdzs * Kohfgtd'p ©dedsls @ H 53 Mdzse O H{QEH ISt
o Mis Odasotsizy flalzd ybsts € OHte o Misifdsd dadrdzlztelr SdxH to
& Misdls: HOd .

[ 2] B15C 16 O 3mBAzddsz  HZOdEd S 1S C 15 dals to 5 dzj e o

oS tsdzzs Ist fw  dzOMiskzy dz H'

1) v frp 9 j Hdjndg' Qtelsglsdmﬁlat@%lschﬁjsmq’dzqtsqm oW t
[taf ( MPEjMh')IOSRAFUCSRNA).

1M B CesStdsttd ttd f ot o Odsxpdss Lijew +
COHt' 9.

)l jHEyd?2 & CtslCtdstsdte foifd ' o iPH t
B St cdls tots drfj AefO s BstEdsty dztf gz L o j Hj ded B d
pMsOdzatso dzs * 5! Mw § tc Odfj=te JANSRAGIRERNA).R X Cn )

sty jd Bk UaMdsCsdsetdjtc oy dls OisGRd &
OHEj Mdz)f 2 PO st oadzs* 2ctie] MEMEBEE sdgste
OHtej MO wCsets M of OO L OH tlplsts |, to ' #s fdAC
(MPCMn).

5 dHtcj Mse Odzd 2 &' S to S @i dg®lsay oS @ rstmd] ,dzO"
sMS' & SYsdZ BWHEDLWH Huststs ligs® Owaz ik a O dzd
B CtesSdstetsdj 6’ o to&LAPIH i s et afurjudfdiz) | ¢
ydted Lt yd 9Lomtshd 0P tizd BAq ‘d3dc detstclz 9 Ols d ipw .

6)) ' Mdzv fted2 skl ©MisOddz sEts BO2KO HC
ofis Odzts o |z ( dzcsel W H [t o f (f (w$nQ" ' teldd2tS eH
OHtej s . ltsyjMm Bolsses ‘Is! Mw L §lkdSlsk

6.9f 5B SISO ks IzalzY tc j MR

B vy CtosSCsdzlssdz o' o, ddzOletg S4B GH |, 8
duvmegal6dn/ 324x/ 6448 ° ATmega640x/ 128/
By kls! OGBS o j H 2 Y sicdsts 0 ). &Bdf y® Bz tc
wed2 doLgsPwlis{ e Moare ) SPudsHIEYRZ HIsted d3lz e Is
uslsdwed twixdhd [BPIktd( ) sz Z2shis&) d wC
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HOdzd R fted fed2d ' [rEFdoQty KOAktvws"
BsHbawls ©jydd MEEO®B&S OL Od

v OB dabywd o swHud ¥} d oy dd3 MSPI

vaedll SPI [ dm

TXDn MOSI v dzr €d oda" H 9]t
RXDn MISO v dz2 €d o~ "' H 9 JH
XCKn SCK ldr" H OCIstoBGE
i SS 1 Jf " Hbsteddz’® Is! MW

10ftewv dz ffjtojmdd o sH@zdzdMe s N dzd 5B - ' H dzs
(9" Hftseo ' Hdedjc ' DBR®Y H o ddzj dz B Iz s dis H af fidy @ dzt
1 OdzOh Islz o Odedpw oy Etisally dzH 2 * Isi'si) W Ste B Hsdidlzd 5B (S
fJjttjHOOYO USART.

6101 BL6ORkdzsC hodHS M sEfEPzdils’ ' d
B' O yOfMk fjtjHOY GHoESEE |

1 93 wd dz0 o j H jtodatc OfA: dlddaCGHs iy ls fJtjHOY'
Istcd 8 Odztsmis ' H dz8 H @i ¢ Hzn o (s ldz@zts G(SB ‘teolg F@Rpan sz t
odf OHE&RH S Mls! §jjHnOy HOdE (sB& diz) :

fCLK

V, = ,
16(UBRR+1)

UBRRiT o a3’ tjsc * fistPtctsdzj c©® h o dHC sMIs' 1 Jt
f ctsG tc ©d3dzts 0..(409B)R R
1 Of toed € dzOfeik = 18[CI"YWQUBRR=24, IstSH'

. :161%23200:4000011 ts i) f fozis € =c®0@0 B * /g | C L=cifis B '/fly
| HY chlcH dzBEa dgtse ms Hedz' K O XY 5 d dz€ d
_ 1 1000000
ERChivan 40000_25 st T

b
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YyOfftse ' H' OctOBd twetlsd Y! st &k d
o dhdg@dma 6

v dz' dz2'' ¥ LedWwWLSCE fjtcjH@® s, M8 dz@dtf isktly
9-2 Mmdzzyetsod?2 B ' Isf JTiBjBaydds tslsn Odz@ tsto @t dz' -6 Isls .

stcdoe Odz' fls+ ydea 12 f{iicynddet® ¢ s BHitd® fpsds
b =250 M C.

[MS " dzf & gH TP Osgd Is- BkWJjtoded 2 tsjise ‘o) Is dz
ftiosctcOddets 9/ OO das P &tso d2 BRI HdzY to i § ‘tofy
o qHOEMW Yomddsd §si]ipdhd] sepn GO Bl H P
tcj e Mlste® UDR f jtoj mMddzO' Is! Mmwztse R j o 'dfldac {f

sOCdd uddesds, UOM §jtjHOW yeifsEsddSE S
sted o OdgsAPBRSC fhj © ) ls © A58 €BBORCth j S .

6.11.f 5H j dz¢ 9 O dzdzV 4 dEH itk OC jls' PROTEUS

6111 df dBsHj &

t sB sdjtkH j dz Hisfmdz' HY j dsddnd ddz de'® izfaizh) @ dzdzd
ftod?2 dfQuel H Oad@yd® (fuvo¢s jis' 8BEROJ EW Bdfthns. dz®

1 dz'oo QRRSH J dz' o e gsH § dzBf 5C, L O H B sdiBsG
BO2Is (8 BtHsDH jJH Ofdgdtej, H O OlsddpW 1y jtcj L dBSHLE

gn Graph Debug Library Template System Help
WEHBE=R @ B+ +8383 i & y RBHERED R

g
R HAHE
HETE 33333333

“1°0Q +H>8UVOENG O ¥ 0l & F 11 E + 5

— )

R16 &15 ![]Rﬁ [‘IR13 [‘IR12 [ﬂRﬂ!EFHO Rg
® ® ® * " " I *

P b Il B O 3Messges)  BaseDesgn - ot 1 68000

a a M1 9

‘}}_4_‘
5
L l I

t B8 unj BO s swll } BSHj &

150



ssfCd ' HCds yjdts HEs eotf & d& d

ATmega515 PFPo0 1, e Po. 7. cSChts wgOm!
toj L dR8.REGERZO o " HY so ' HzRE d'sdOhH $iiaHydst h s ¢ d
dzOy Ols O, sts oo9aBHdIs! MW dziz dz! . ] tORHREZz yv O

f g€yl dets HEts daf:dz' Pu . fO0StclsPuy .Pl,. 7. S OlstsH g
"  HE dzt yJ dets HEctBRz] idztizbeg s © Odzts HRLE R j to jWLE
sBd3j 28 Is! ff "frHsStedztd3yy Joddtss s H 5o . tffistkéflz s.ej B O L
Mo ' lsdae® "as'HHf tso ' Hdzd 2 old-Mwu GAxwdlstkgdzae o d o S

s & dzi2ediex D f jtej HOo OyQ ok Wl {lcd 2
f° HC dzt yJdazts totOfy ) © IdSEOO dz! dzd \irtudd Jetriga) dzQalzd § tc O dzts
o' telskzOdz dzd r ° dzfnls Brite3g8dzl6’. o | fOuztsr® dsef @  ©
f s HBd3dz] dadzWls* MW € "IsOo adscio SH W Is! Mwd 1 hyJ tej/L
B Costsdstetsdzj tc0O.

s 9adotsH 9 XTAL ] Ba XA ubiHAr Lo Dicytso
toj L sdzOIstste L YyOfmstslsss, WO oadL dOyo® IO
J ZOh sz f tcd C dZOH =8 b qz@dzH st B ezef h j dadzy |
tesBtslsd MdMmlsj d3daOS s ¢ jf dzH € @ddstypatn ©4s ts @ C21,
Cddz MistE HEO 4 A dedfidinud 1BL BYEOlsste IsO CtsdzH j dz
ftcOCIsdyde 2 Mrjdgd . 1 dBsHjdz Proteus ' A

] wesfls' B CtosCtsdzstesdzj tc O mep854% d M
[ CtotsC tsdzls to s dAgpLcO {f ffste tzwy jsi ©tdzlzts FAVROIEE 8 55 € & Iz d
odSCtsdzzo OlIsd OMmj d@3B dzj tedz' CtdBBOdZHd, WE' 54 cC

1 tod BSH | dzts p ©@zdz' H 9 sy’ dz' o ts8 Cdetstf € ts°
B CteslCdzlstetsdzj o SO o iy~ Cl ok kdzfte.@lgts

6.11.2.1) steW Hi8C BtsH j dz¥ 9 O dada”

1.} jteh L O o O dzpdgicimndkis dzv Yy sets Iste
CdzOydzzlsd dzO dz' sgts dz' oats8 CQC dgsf C 58 3 h '
cSChts btcjBO odCtstcdMmMlssoalzoOld fjtcjo’ telkz
o COLOIsd Parity s yyl dzOo jHjdzs ftod ¢ dzOH H dzw
fJtcj HOo Olsd 9600BH &d MG CMis8 B ' Is-BH Gdzd. -~ g T J
dz@zf Otc dA trdSH).

2 . 10 2ME O Bs 1 to Hz@Js if yGif@® Hdg Oz ShaD el Iz
Debugging( tec b fiD).

3.0dME Otz Cdetsf Sz Pause VSM Debuggi
AVR Source Code IO MmMsOoaddts HO' ssy®< d
Cdesf C 58 A3 h Ho " ' CdzOydzzlsd L dz' o 5°
tedfg. 6. 11.
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s Edit Component

Part Beference: || | Hidden: [
Part Walue: | | Hidden: [|
Bement: Mew

Baud Rate: |9600 w || Hide A |
Data Bits: 8 w || Hide A |
Parity: |oDD « || Hide Au v/
Stop Bits: [1 w || Hide A |
Send XON/XOFF: |No w || Hide A |
Advanced Properties:

RX/TX Polarity ~ || Normal ~ || Hide Al v/

{ d.B9.) OdzOh sk o Odzdz” Isj te 3’ dzO d&zO

File Edit View Tool Design Graph | Debug| Library Template System Help
[ &5 bl S0 | e ff o) a @ @) | StareVSM Debugging CrrleF12 0 1 | B O (7 | D | R ok | [ 00 | B RS | )
3 Schemanic Capturs % | dpreny 1 Debugain

@ o Ei‘

[F] DEVICES

E+ ¥
+1°0Q

LED-YELLOW
RES
SW-5PST

+0>B8UQB\HLOOR Y B+

{ B0 Of M fsyj Mk &SHj d¥ o Odzdz”

Mo Project Buld Edh Dobug Sytem Hp
DEER @ EOWEFEDE - R @ = & s RN 3 Peba [=]/ i ¥ | of
B Schemonc Copure. X @PCHLoyou X o Sourse Code X

¥ AEEL &

P IP Il BN | €D 3messeges) | PAUSED: 000003 650000

tdm. 16040 Iskzeo Odzdzg?y Hotsn Lyttt LEfdd

4.uqd ndzjdaeds ¢ dRsSimalation(F12).
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51 | G mdss H tsVidualJaetpnal Isdmdzj d3s f tcOo 58 ¢
9 ' ¢ da5 st dstdex DisplayModels GchoTypedCharacterg tc dbfip).

Virtual Terminal H

Clear Screen

Pause

Copy

Paste

Echo Typed Characters
Hex Display Mode
Set Font

t d.B12.1 OdzOh Is Aértigkderminal

cSh s oitGadksrminalL OCtcdilsts, Ists 2tets sy dzC
Debug

6. otwddsts Mg BhE sYj B dzOH ' fkzOlsd ®hB ¢
B Ctost tdsiadsiej WO ) tod o9 j Hj dzde  Md de szl
Mlsswisd Skwohmst. dv¥ ke, htse f§sBOyYdl
ZOls d dzz s d ¢ dm¢Shdt( w0 ds fCUOH ) , oy BI3Y &S OL O

Fle Edt View Tool Design Greph Debug Library st System Help
DEER AL 4WERR-R|@ BE +/+498373

3 Schematic Coptire X | $)PCHLayt X iSourceCode X
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i e
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9 R18

3 ®

=+

1

{ d.B13.1 OkOh skzo Odzdz® o ' tolsliz® das fapd dits dstg @O dzO
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sddBotsdz, wWCd2 B seotHdBs L ¢ dzOs ' Ozt
9ASCI-C sH LisOgHgdetsw C 2 dz@Bp j H | des [z

] diists, dzO0f tod & dzABCII-C 3y W i Thisxj7=, 08120111 Kin).
ltosctcOBO f jtoj2H] dzO tw HSEYS B § e Is
dzO 9 ¢ dzOH ¢ Bchematihaptyezs s @i ko Oz dzO fme ' Is dz
dZzO0 od-tH( cpificlslz d

#31°0Q +W>8UOE\ L OUR VU

{t dB14] " HSBtOY j dzdzv 20 Mo ' IstiptheRd tSezi®s  WsC* i) tjefjaftedeois

4o IsdzsH' BHEg sBEQPREO: Is! B dzZOtcdzd 2 CtsH i
9" H bWt wedHndodlsdmw LddLkz ke jttn, O B
dzz dz'fne ' IsdztsH ' ®WsH B d dsfadey Wz dzs H © SHI( fAcod 2 0gEv da tsdz |
0011011 a FdJde 2 ( yj tcwtcddD) s s iy dod
ftod2dwisd?2 fdSdgpsdzB &z dzt® * H | tdsjj HeREER®)df Ezn to S C
fls Cddss f dzs dslz 6 % d 3" .

71jtcjo ozt CtotsC tsdzlsutdptbdzj to " yfftiePw qus ! i
LOSCtsHEZo Odzd ¢ datstf € Otz dz'L ,0 dsRlihixEEOY dEdmffibe).0

cShs Hdeadlsdmw dzO € dzts fficcddn.15 ddifa tdzO didse j
0110QA.01 (bin) = 65 heX.

[ dzv Isfs@ 5, hse ftsBOYdisd fjtcj HOdzed 2
ZzOIsd mdzizlsd ¢ damdShdt( O] ds fSYOH te) 8 d MiE® It BGL O

8.1 Ols d i RndSimulation H dzyf tetsH s )y j dedz? o d € 5 dzO
] tesEtcOBO H' 2H] HEBS Httket' ©tsySd Lbkzfddkz.

Q. sLBjtjds B dzh HJjlsOdz dets Md e dzOdzd,
( tc bitp).
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#1°00 +OPRUOBN\GLSOEYuEFiuE+ ¢

{ dBI15)  HESBtOY j dzdz? fMdc dzOdz' o dzd L 5 iy etk ® | 6 Qs 5 Co)
YJ teo tsdad 2
[MyddzsctcOW o' HtsB O Ojdzemdfds dzOalzftc A d®' H
fmd ¢ dzO dz, wed?2 fg €@ siSdzdny dz' 9?2 H( g &dz@dzd 2
ftod?2 &3O’ Is’ fiylrO dolz’'heN). 317 j(tc d3'
it sLedzV dzj d3ds MJd e dzOdz, [ v C@ERY G tcj H O Is+ MV
1 jtwehd?2 djtejfOH "L odmsCHsdlkss. tc' o dav Iz
Il &3 "HEIs: o' M' A3 ' deW sted3Oy ' 2 dEdintc WBH' Iz

w e BkHLEIS! 9' HsB Oy j dz ZzO o ttlskzOdz o
011001016in) = 65 heX) . [ Od2 B 'HEC 9?2 Hzk ¥ oldEdsk h
sHdddy' o BO2', WLQ[QdzjB k(Bss L] )b tzls

B C sl sdB stets ezge®)’ . diifipirQdzdz’” As, 1 0V € 62 d Eztf tgf je
Missf Is.

10. dLHzOyd s  tslsted d3Odzz b o vHESE difsls ¢ 1S Biftg
9600 B=9HOM S sM/ MjS FEZWFQOBGEWBHBS [SOCE
fNd ¢ dz0Egydz@sccOW ', htse MkEdk Msdlsd B ' ydz
dz' dz2' wdsd ' IsC df dzs i) U doddtHeStasEitieBa0 s jistd jip @y ' s t
dzOMmis z §f dziz( © @AL)s d dzlz

CS did BOYUddits, Istede Odz' fils! 0,1 HEHEE s
tetsL H' dzdlsd twjfdz wOfls, dEOO f sdsdetsy dlsd dzO
hodHC " MiIss

V=—Zp 70T T T,
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Channel

{ dB16.) L dzOyj dzdz? ©lted BOdzs’ "o dHSBMIs' ¢ jt

LAy uj 6L e dvdblsts( @iy, 8f d §edf e ¢ d

dzOB tc Odzets  WeRmezB8110@G1LI{bin) . 1 O 9 jLiginddg' difsiglgizdzj dz

shyd sc Ol O f 5B O Bese s, | tht 9 dezl3dz & ny g dzd

ud mMdzs 7 deQ@BESAeEsh o0 Ds j,ls OB  BOHRjls Odglz dz! ;i H ¢

Yyd ydmdzts 6( OO € hdads f 1§ Pls tf B Pdisiztipte @st Ty B OrlY

His 5o dgj dzdz? H s 1§ Otodats Mish)ls BYS®. ZzOMIskf dzO s+
[ [

o 111 0O 0 11 0O
‘ | DonosHeHHRA 00

napHoOCTI, Ta HacTynHa
OAMHWLA cTon-8iTy

CrapT-6iT

i 5]

t d.817.) j toj A Q@@ (hex)=01100111(bip

TOR
<<<<<<

SO u

#1°0Q +E>@UOE\HY

P>l = B 8978

B o e M glis]

{ Bl8)  HEBLOY | dzdz? MdcdzOdz o dz® uGigydag@ Ol
9" H ([Colzsfusidzj dzd 2
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6113.4 0] KO Odkcsttdbdz tobsld

4t | Bz O dz¢ © o s iz § a1, 6

6.114.{ 5B BYycts ¢ ® O 3
1 d3 Wited H MisO'oddd§ dlalzc tctsB s yliis's 5§ to wdig @y L
Lt dzj dgs L G 'dgy dzt¥ i 2 O dtAOE H1Dlg Gt Log® OF  f o

B' dzw C sy dzts’ Csd3OdzHd ydWtetss o' HA' yj dats
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[ 8BBYO [fLBEicOR0 dEsotsé ¢fij s d

.nolist . H( tej CHSCda*OYy @' 6 j dgj eOy' & !
ssBlsts HOdZ' E WO2d' *.Ilss d BEH]J
.include "m8515def.inc" " H G dze yJ dzdav G Oz Odedzeiars
w Q2 dzz H dzw515A T me g a 8
Jdist ' HJtej CIsdo O oCdz¢ yo' ¢ j dzgj te O
stsBlstsz HWORR2 dz2' * . 1l ss BERH] W' CMEzo Ols«
.equ £k = 8000000 YoOmlssls®© o 6 jtyOn
.equ BAUD = 9600 hodHC ' fole'dlikdze SH OR
.equ UBRR _value = (k/(BAUD*16))-1; tc s L Icd@te WzO y j dzdzv H dzv
; UBRR
.cseg ' Hdt] CIsdeo O L dQ@WEd' .f tthists tcHO@FH'
.org0 ' Hdt] SIsdoa ®© L dOYyO', it ¢ SH
oL A3 h jdes L dzgzdzr mets™ OHtej fiyd
sdr JervfIvfw Yt L1t ofR

main:
de Yy Oz L Oy L & s€d init USART
rcall init. USART ;. (Bdzs€ 2) 9o  Hdzsmded2 o ¢
;2O dzONM Islzo Odzdzy ff stelslz v dzO f jtoj HOYk
LDI R16, OXFF ;. (Bdzs& OXEFF R 16
OUT DDRC, R16 ;. (Bdzs€aR)6 DDRC

(Bdzs¢ 3) wbtedhizz' &3t Isj, hts o' Hf tcOo
rcall USART recieve ; (BdzsC 3) 9o Hdzesfpdzd?2 o d ¢ &

; USART recieve
; (BdzsC 4) odosHdBs tSlstcddzOdzj o  H s

OUTPORTC,R16 ; (B dzs§ &4R)I6 PORTC

(Bd&sC 5) &OLOhksobk' s skl ¢ w§ f
LDI R16, Ox00 ; ( B dzts& 0xB0) R16
OUT DDRA, R16 . (BdztsC 3 R16 DDRG

. (Bd&sC 6) ydko' &t MlsOd ¢

in R16, PINA ; ( Bd&zs& PIBIA R16
;. (BdzsS 7)) odotHdB lsted d3dOdzj 9" H € dz
OUT PORTC, R16 ; (Bdzs¢ amile PORTC

(Bd&sS 8) f HitBCLORO L & kCsé US
sfyd ZscwolW kO Isjtcd' dzOd
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rcall USART_send , (B 8) 9o HdzsMmded?2 o d¢C &
; USART _ send

;o (BdazsS 1) Yuwrtt f4tuddl-fuirwAucd [ wy ¢ A w
init USART:
. flesCteOBE diBts h o BHSH fls! B & &z 9600

Idi R16, high(UBRR value) ; ( A)REEfMlsOwh 2 B O2Il UBF
out UBRRH, R16 . (B dtsC #R16 UBRRH
| di R16, | ow(UBRRi®EsdkEa) 2 BO2I; UB
out UBRRL, R16 . (B dzsC &IR16 UBRRL

; HEBSLotdi' (fitd @ BRYI® Oo OYO BBHEZEZYW USAF
Idi R16, (1<<RXEN)|(1<<TXEN)
out UCSRB, R16 ; (Bdzs¢ alR16 UCSRB
. foetcORBEZ' i3 f jtej HOYk 8ls@ ' tdsH dzeB df [pftplgl
;00 M d den tots fizp d3is’
Idi R16, (1<< URSEL)|(1<<UPM](1<<UPMO)|(1<< UCSZ1)|(1<< UCSZ0)
out UCSRC, R16 ; (Bdzs€¢ alR16 UCSRC
ret ; (BdsS 1) (e ] tedsj dzdzv L

 fjtjHOYO vwidd it B HEZd

USART _send:
out UDR, R16 ;. (BdzsC 8) tcjacRlfnilstc H O
sending:
YUd O @B L Oo jteh jdzdew f jtej HOY'
sbis UCSRA, TXC 1, Ists( Bz2y6 2§ YzO
CBOdzH O f totsf 2 MEdRO fipls v dz0 * CEOR
rjmp sending , BdzsEC 8) BjLEzdGseodzd?2 fjtey
ret ;, (BdzsC 8) o jtodgj dadzy L
USART _recieve:
sbis UCSRA, RXC 1 (9;BEBgsC B
stcddzdOdzd?2 BO21I) , Ikt ftesflkzmisdisd dz

;P dOCh ] dzOMmiskzf dzO C tsd3OdzH O
rimp USART recieve ; ( B dzs$ 3 ) jstgiL~Z dgts odd@ 2d3° Is € &
; USART recieve

in R16, UDR ;. (BdzZSEUBR RULOGo Odzls Oy z°' dits
tcj 6" Mists R16 lsted dzOdzd 2
ret ; (Bdzs¢ 3) o jtedzj dedzv L
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stsdzalstetsdz' dz' L O dlsOdadz? IsO L OoaHO

l.zts ®E ¢ USART)Is ® ¢ 1 YUART)?

2.1 weda It! sn Y Ofislcd dedstigae® i OO 1 fw
cS" Jdzj d3d dzlsdOL B'dAJIERIs! € 5y dz

3.¢c ¢ tcj e Mstcd odCtedmisse z¥ lg'Ppfigils OH
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