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ALU - ERBEH T

EFARESE / ERUGNREFESMARESRES  NMEZEFUHEN Ut Z=E, X
ZEESKERN 1611, NS/ EFEHS[HUFTETE - 16 LH 32 NWES.

BFE#FZEHIABAIX 5| FBFKX (Boot X ) MINARFX, XHMXEBEEIH
BEMUEIEMNE / BRI, ATENARFXH SPM ESLANTSISERFX.

EHRWANAR FRFRE MU WREFITERES (PC) RETHIKzH., HEKVTERAKRE
SRAM , At ESREXZRT SRAM K/, EENHRERAF B AEDRILHEKRIEH
SP, XME4HTF 1/0 Z=i8) |, ATLL# TR B AR, #E SRAM AILUEE 5 AR F uH&E
RXBITIHE .

AVR ZESS BN &N T EE W,

AVRE — M RBENFHIER, BHFFRVLTIOZE, REFFHRERERPMIERENL,
BAPMEFHOERERFRINPHEOE, SNPHNLERSEEFHOERN
UBAX , Pl EEm i EE  RERES.

/O FE3Z=HEE 64 NI LIEES UMt | 4ER CPU AMRHV IR HIZF1F85. SPI UK
Hh 1/0 1hEE, BETBIHIEZ R BN SER/XHF 2 EHEHE 0x20 - OX5F

AVRALU S22 NEAITESFSEENE, FESSSTER/CH, FESSLAHZHE
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REFERTETRENTHERETHERER . XEFRTUARBEZRFRREN
KUK RE, MIBETER Fﬁﬁ ALU EEEFEZMRSHFFRNAR, XH , £
SR THIBEEINHRIES T , \NIERSETERE , RBUEES,

EH#AFHRSEFNIRESFFERIT2EIRE , PHEERBF2EFIRE, XETH
FEERMRLLE,
AVR F i & 728 SREG EXWTF :

Bit 7 6 5 4 3 2 1 0

| ] | T | H | s v N z c | sRec
BB R/W R/W R/W R/W R/W R/W R/W R/W
EE 0 0 0 0 0 0 0 0

e Bit7-1: 23 MERE

| EAFERES B M, 2IRK P RERER HMIR T ViR HFES 24, R 1ES  WF
LREBPMIREBNSSE , BFATEPH, FE—MHHAER | B, MHIT RETI

?E%Jé | 'MEE&L;ME‘E‘EEF W, | B A LAEIE SEI A CLI iﬁ%ﬂéﬁfﬁ:‘rmﬁ%o

o Bit 6 — T: {0 126

UENESBLD MIBSTHA THENEMSFEbit, BSTIEFFSMNE—ENLA T, M

BLD i T ¥ N 2| FFESMHE — 17,

o Bit5- H: ¥#fIis&

EMAIRE H R IERBELZET EH 0, WIFENTF BCD 2EEFEEH. FNESE

HIRER

s Bit4-S: B ,S=NDOV

www - BOTaHe-COM7ATMEL

iﬁ 2HALIEE, ENESENRHEA,

+ Bit2 - N: fa¥ifr+
RPERGLBEREERN A, FNESTENIHA,
e Bit1-2Z: BiF&

RPEARZERELRNT, ERESCENIHSA,
e Bit0 - C: H{FEH
RPERFBEIBERE THAL, FRNIBHENHHE,

B XHFEN AVR #3838 RISC ETEMTHIL. N TREGEENMHEMNREYE , F
XU THRA / HEAR

BH— 8 BRER, AN UER
B 8 RS, A1 8 IR
BHMA 8 MRS, WA 16 U%
- 16 AR AER WA 16 LER
Figure 4 3 CPU 32 NEMA TS FERNE M,

Figure 4. AVR CPU BRI TEHE8

7 0 Addr.

RO $00
R1 $01
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R2 $02
R13 $0D

BA R14 $O0E

I R15 $0F

e R16 $10
R17 $11
R26 $1A X &FEH, BF W
R27 $1B X&FER, B5FN
R28 $1C Y FEaE, BFW
R29 $1D Y &FE, B5FN
R30 $1E ZH7ESs , BFY
R31 $1F ZHEH, B8FW

REBREFTESEXHNETHIUERTRMENTFR  MASHIFNESHH
iTESE Y AR R

W Figure 4 FiR , BN FFHREHE - M RIERFBIE MO0 ERRS 2 A - BIEZRE
X 32 Mthit, ERFEBEXMFNWYWEIIATE SRAM , XMRAFAR S RET A FFEE
FHEARANREYE , AN X, Y. ZEFEHFRUNRENEAERFTEHRNIEH
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X. Y, ZHFH B 1788 R26.R31 BT AEBAFTFHRN , £ MER BIEE EIut At igs, X=
MNAEEF UL F 787~ T Figure 5,
Figure 5. X. Y. Z &%=
15 XH XL
X &1 |7 o7 0]
R27 ($1B) R26 ($1A)
15 YH YL
Y Hires |7 o7 0]
R29 ($1D) R28 ($1C)
15 ZH ZL 0
2558 K 0 |7 0 |
R31 ($1F) R30 ($1E)
EFRNIFUERP XL FERITUSINEERBE , BaM—F B3 —IhEe.
BhATHIESNESE,
et ta 4t WRIEH T EARRFENGE. BHREREMTN / FRFOEE b, HEIEH LRI
EHERNTE. EEE AVR HHERER TEKK , BIFRIEE MR | HRIEBHOK
B
HikfEsHIEmMBIE SRAM HKRX, EERET FEFHERANPI#EK. BARAFERFNE
BE it 2 BLAANTE iR 72 (R, BRI AR EET 0 #hytZeE, A PUSH
i )kj% B 38 £ T % M KBRS =. &
WWW btk SH AT RER
SR B AR S I =
AVRIVHEARIESTHI/O = RIP IR N8I B 78 5. SERREAMNUBSEARSIHEX. &
AERLE AVR SBHNHBEX A/, HSPLRE® T, WAL SPH FF:S.
Bit 15 14 13 12 1 10 9 8
SP15 SP14 SP13 SP12 SP11 SP10 SP9 SP8 SPH
SP7 SP6 SP5 SP4 SP3 SP2 SP1 SPO SPL
7 6 5 4 3 2 1 0
®/BE R/W R/W R/W R/W R/W R/W R/W R/W
R/W R/W R/W R/W R/W R/W R/W R/W
WRE 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
ERHITHF E—BNBESHITIRPHIFEEE. AVR CPU RSN & clkep, W MR B
Sk HIEER B IR, B R EBARXT LBt 3 4T 205
Figure 6 383 7 i Harvard Z#REM HITEIE RIS THAT , AR ATLUR 1T HRIE 1/ R Y &
FRXHHE S, XR—IMERWRKELE R , HEESIA 1 MIPS/MHz , EE R RN
tb. ThEE/etehtb. ThEE/ ThEEL,
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Figure 7. Haf4hFEHI ALU R4E

T1 T2 T3 T4

clkepy

Total Execution Time

Register Operands Fetch

| |
| |
! !
| |
! !
1 |
L |
! !
| |
[ [
! !
| |
T T
! !
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AVRETEHNHEIR. BN NPHANENERFZEEBERIN P EE, FTEN PS4
MEBCHEREN., HMEMNEN , BRAFEHRNERBPIELEN | LB , FlTH
k%, BERFITEEE PCHWTRE , E51S8iE . BLB02 = BLB12 #imENERT |
FHTATRE BN L, XMEMRE THHNRZRSM., #1 P169° FHERmE " NIER,

EFEHEENSEEIRENENRENPIHEOE, TENOEY|IXRES A P50“HE"
FIRRET FEFMME LR, QEFFENBIBIE  KXRBSES. RESET EEHS
WEER , B=/R INTO — AEBHETIER 0, B EN MCU 25|15 F85 (MCUCR) #Y
IVSEL , P i 2] A E 5| S FlashiV 184k, /BB LMBOOTRSTH AL EMNEE
B E5|SFlashfiR it . E4S N P156* X5 S EARKF — EEME N 7] LUE (RWW,
Read-While-Write) ¥ B B4RIEREN ” -

F—FWEERNESRPIFEREN | B0BE , NMB L TFAERMH RN, ARESMSRTE
FHEFEEN | RETDMRE, AN D RTE A A bl Y 5 Pl RSB F.
TRETIESE | B51E&N,

MR EHAFAPREN DN, F—MESAHMEFENTIIRS. N TXERE , BF
T B4 25 Bl 3% B SKRRAY i [0 B LA AT FR AL IRARFF |, [B) B AR AR R R BRAE RIAY R T AR S, P
MiPR S A LB N HE 1" WA RRER. HPERLER , WRAENMN P EEMLN
0", MR MIPRE M BN |, HF —ERFERENIT , WEWRARRR. XUN , WR2/
PHIIRSHETE  WATBEREN T BFLBMNT , BR | Bf. RFEEHZN M
AR ML R MORAAT

FoMRBENPIRIAZDMZAHRE e —EMR, XEPHTITEPMIRES. &
PSR EPEERCAEERT |, FHTT AR,
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AVR BH i fE SR ERERFHEDHIT —FEST A LERITHMHRIER N P

EEXBNR , BEATHRSEFPRSFEHEFI2EIRE , PHERE R T2 831K
£, XETHELFBEAFBIRERTER,

fEM CLISETREE L Airet , RMTRIE TEIER. RBEPMATUERIT CLIESERE
BIETRENT CLIESHENREN. TENGIFHEA T WAES EEPROM FHE/AX
ANE TRy LE A R £ BB 52 3 EEPROM A& B9 ERIR,

LR B HIE
in rl6, SREG ;. R#ZFSREG
cli ; E AR
sbi EECR, EEMAE ; &3/ EEPROM GAE/E
shi EECR, EEWE

out SREG, r16 . WESREG (| f7)
C RIBHIE

char cSREG

CSREG = SREG /* #R#ZFSREG */

[* ZE LA */

_CLI():

EECR | = (1<<EEMAE); /* J53/ EEPROM BAEfE*/
EECR | = (1<<EEVE);
SREG = cSREG, /* MESREG (I ) */
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R SEI ST EREF N  EREENE—RKESHERTEARH 2B —EL2BE LB
1To
SCYRREB B2
sei . B PHEERE
sleep ; H#AMBEEZ, ZHPHLELE
v OEE . ERTEMSIEREMN P ETZ T MCU & £ AKEER

C RIGHIE

_SEI(); I* E2EHHEEREx]
_SLEEP(); I* #HAMEER K SHLHLEE]
[+ SEE . ERITEASER N PETZE MCU ¥ & St AKERIESR */

AVR H iSRS R 4 NETEPE . 4 DNt ARASE  RRF Bk R B SSERAY AP BT AL 22 5
2o HIX 4 M ettrHfIE PC B3 Ak, HEERRAT , PEOEN —MBREIES |, LBk
RIFESNHNHEH, IRDME SR EABETHITHRNRE NELSEARES
WATFEESE MCU F 2ITHITRERF. & PR LR MCU A& TRBRIER , A Ra A
EFREM 4N A, EAEEZRITENREREXFEEN B ETE, X aEF
BREENHEINRGFHE,

HHHREIRE 4 NP, EELHIE PC(AANTFT ) M ik | #ikigst =  REFF
2% SREG H | Bfi,

www . BDTIC.com/ATMEL
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fif 25

ATMEL

AT YR ATmega8515 HIFfER. AVR SHMEEM N EENFMIERZH  BIEF#SRT
B FMBFFMERZE, Mo, ATmega8515 EH EEPROM Fi SR UREFHE. X=1
FREBREZRBALENTEEN,

REANTYRIEMN Flash BF ATmega8515 B A 8K FH W EL SR Flash , AT EHEFIESRE. BENFENAVREE

TFileR

S 16 78R 32 4 , &M Flash HEA R 4K x 16 (Ve R . AFPRRFN LM EIRTE Flash
EFEHBENFANKX : 5|5 (Boot) EFXMNARFEX , 2FRERE,

FlashfZf& 25 2 D A LA E 10,000,% . ATmega8515F2FF 1T 8185 (PC) R 124 , H b AT LA
Sk 4K FHRFFHB[ZEE, SISEFXURMEANRGREYEMNES N P156“ X
SIS EARF - EEMNRER TE (RWW, Read-While-Write) B B RmIEEED ” , ™
P169" 174# 254w 12 7 ¥R 7 A SPI # O XM Flash BB ITT 5,

ERALURETEANEFFMEBRBUZE (S LPM MREFFHESESHERSA ).
HIESHTRFEESL P10 ETHTREF

Figure 8. 217 fii25

$000

www . BDTIC. com/ATMEL

-

Boot Flash Section

$FFF

12 ATmega8515(L) m——
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SRAM BIE 7l 87

Figure 9 441 7 ATmega8515 SRAM ZE [ I H AL,

Bl 608 MRIEFMABRITE T FEFNME. /0 FERRABEKIE SRAM, BT 96 ity
HRNFEBRXMHS /0 7R, EER 512 TR IHHKLE SRAM.

ATmega85153k Al LA 1/ 8] B B 64K Y /A E ¥k #E SRAM, HB IR R RENISRAMZ F. &

EEERXT , FFEHEXH. 110 Fi#EEE. TEN /O F#E3R AR NEEHIE SRAM 51F 71K
608 F17, llﬂ: EFEANBEFEESENEBRER REEE 64928 F11, E4&FES N P22 4455
FisREO”

%R SRAM E@t@i&ﬁﬂjmﬁﬂ SRAM Hy#sitAY , MCU ¥XI40E8 SRAM Fiit ( #85H
B ). HRAEE SRAM Bt / BBIfE(ES (PD7 1 PD6) £, EEiHEFAEF SRAM |, &%
HE{Z MCUCR B9 SRE,

HRIAE SRAM LEiFRI NI ESZ —MetsFH , XEW&E LD, ST. LDS. STS.
LDD, STD. PUSH #1 POP {5 Z — /N atst A, R KE T I3 SRAM |, M| A
AR BCR A RAAN =Nt B, RN SRAMEZEOFEAT 1. 2. 31MNEHF
B, W5 E AN ENER 2. 3. 4 MREER ; PN FEFREANTTENESR 5,
7. 9N EIHA,

BEISUEXN NS5 BEESHU  HREENEEI U, AESH , FRNEEI U,
DR EMHEES I, F15788 R26 T R31 NEES U NI SFS,

EEIFUHEEANENRIEZHE,

TREENEEISUERNIUET Y, ZEBHATHUHHEN 63 Mbit,
HHRME MO REISUEXNERR X, Y. ZEf.

2 NBEBRFFR 641N 1/0 FiFdR ,512 F 1K SRAM AT ATE M F ut X Fris A, &

ww BOTTC Gom/ATMEL

2512F-AVR-12/03
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Figure 9. BiE1Ffkss

Data Memory

32 Registers $0000 - $001F
64 1/0 Registers | $0020 - $005F

$0060
Internal SRAM
(512 x 8)
$025F
$0260

External SRAM
(0 - 64K x 8)

www.BDTIC . com/ATMEL

BiEEF SRR A ARG ] N BB IE Ak BRI RS R, B0 Figure 10 PR , RIEBERIE SRAM il e E A
clkepy BT,

Figure 10. /£ SRAM ZEUEHA
T1 T2 T3

S A N A N S N

CcPU ,

I I
I I
Address | Compute Address | X__Address Valid |
I I I
Data : : : =1,
I I I E
WR | / n =
I I I —
I I 4
Data - . | o
| | I ©
] ] | &
RD - N\
I I I T
Memory Access Instruction Next Instruction
16 ATmega8515(L) m———

2512F-AVR-12/03



e A T mega8515(L)

EEPROM &=t =5

EEPROM & / BEi5id

EEPROM b1t & #8% - EEARH
F EEARL

ATmega8515 @& 512 F 1 H EEPROM BiEF#EE. ERMEN — MU N BIIEZ R M F
EH , AILURFETRE, EEPROM MFMEA A 100,000 X EEREAH. EEPROM KA
E RN FEFER. RESFRENEHFERRE,

P169" 1 i5B4RTE 7 A HEN SPI HHATHREER I EEPROM 4RiE,

EEPROM K15 R & F23 T 1/0 ZEEl,

EEPROM M B ifAIat B A Table 148 . BERM AR AL AR REGEN A AT AF B E
T—%%, A% EEPROM EEFEMTHE : FHFRKNBERLEBR AN EEK
i, e/ T8 Voo EF/ TREEAKRIE. A CPU T THETET RIRFAER
HEREE, iESM P21“ Bhik EEPROM BiEE X " L% HI EEPROM BiEE KM
=158

R TBHIEEEIRN EEPROM Bi2fE , EERIT—MSENENF. E4SE EEPROM
BHFERNAR,

1T EEPROM &g/, CPU 21T 4 MNEAH , AEBHITEEES T
EEPROM Bi4Erf , CPULEBELTH 2B , AEBRITHELEES.

Bit 15 14 13 12 11 10 9 8
- - - - - - - EEARS8 EEARH
EEAR?7 EEAR6 | EEAR5 | EEAR4 | EEAR3 | EEAR2 | EEAR1 EEARO EEARL
7 6 5 4 3 2 1 0
®B/B R R R R R R R R/IW
R/W R/W R/IW R/W R/W R/W R/IW
WaE 0 0
X

www -BBTAG. com/ATMEL

2512F-AVR-12/03

REM , BREEEENE,
* Bits 8..0 - EEARS..0: EEPROM 3tk

EEPROM i1t 1785 — EEARHHIEEARLIEE T 512 F T KWW EEPROMZE 8], EEPROM it
LM, M0 ZEI 511, EEAR NHIREIREE N, E17F EEPROM 28I HIE
FIEBAERE,

ATMEL y



EEPROM #iEF =88 - EEDR

EEPROM #4125 #8§ - EECR

ATMEL

Bit 7 6 5 4 3 2 1 0

| mse LsB | EEDR
®I/IE R/W R/W R/W R/W R/W R/W R/W R/W
HE 0 0 0 0 0 0 0 0

* Bits 7..0 - EEDR7.0: EEPROM ¥(i&

%+ EEPROM B4 , EEDR REEEZ| EEAR £ I ¥iE ; X FiLig4E , EEDR 2
Miti it EEAR ZEU B3R

Bit 7 6 5 4 3 2 1 0

| - - - - EERIE | EEMWE | EEWE EERE | EECR
BB R R R R R/W R/W R/W R/W
EE 0 0 0 0 0 0 X 0

+ Bits 7.4 — Res: &%

RE , BREEREENSE,

+ Bit 3 — EERIE: EEPROM J#& iFh £ 8k

£ SREG K | A ™", W& EERIE 8 EEPROM & FH M, /5F EERIE NZE -
LT, 2 EEWE ;EZ 8t EEPROM E&ZIFFHTEN A &K £,

 Bit 2—- EEMWE: EEPROM #l5{f8E

EEMWE)RE T EEWEB N B T UEHEEPROMERYE, HEEMWE R "1"8¢ , 44 6t

ShEHINE L EEWE FiL#IEBE A EEPROM WIEE MU ; & EEMWE 5 "0°, MigE
EEWE Fi2#EH, EEMWE B/E 4 MNEH , BEXNEES, I EEPROM EXEHX

www - BEEGcom/ATMEL

EEWE } EEPROM B#&#ENFREFES. X EEPROM HEMMIEEF2E , FEN
EEWE SEHHIEE A EEPROM, it EEMWE MBI , BN EEPROM BEFT L
RE, GRFUT (EITNEITHNRFHTEE) .

1. ZFEEWE UZTHE

%% SPMCSR ##) SPMEN N ZER T

F#TH EEPROM it B A EEAR( ik )

F#TH EEPROM B#EE A EEDR( A% )

¥} EECR #1838 EEMWE B "1" , Ert;E= EEWE

. HEE{I EEMWE i 4 NEABR |, & EEWE

#£ CPU E Flash 7728 # FMR T 82X EEPROM # 174872, 1£/53) EEPROM Big{E2
ARSI E Flash BRIERGTELT K. ] 2) RERHITESISEFH A CPU
3t Flash #{TRBRNFTER. MR CPU KZHWALE Flash , I (2) A&k, FSN
P156“ X #F5| S ¥ ARF - EERRER A L% (RWW, Read-While-Write) 9 B & w2 EE N

[}

AE CNRELESF6 2EKET M, BREFLAK, BN EEPROM BEffgEig
B AT, TN —/NMRYE EEPROM (9 HR TIT i 7 5 — N EEPROM ##4E ,EEAR 2 EEDR
HFE RSk , Sl EEPROM BEXM, B XL E BMRE I,

K EHRNEZE , EEWE BHES, AR TUEEX—MYUHERFREBELRXTK.
EEWE BEfif5 , CPU ZEBELFAANRHAPFT2EIT T —RET.

» Bit 0 —- EERE: EEPROM & {E &k

SICRENEN

183 ATmega8515(L) m——

2512F-AVR-12/03



e A T mega8515(L)
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EERE N EEPROMILIREM FRE(E S, HEEPROMM G B 2 /5 , BB M EEREL(ES
Bt A EEAR, EEPROM BEMNEMRAFTE—LES , BLEZHE, £EH EEPROM
Ja CPU E=1E 4 Nt AT AT BT T —RES,

AP EiEH EEPROM BN Z#& N EEWE, ME —ABREFEHRIT, ML EIRI
EEPROM , i &ENE FEET EEAR,

A BOER K WIR% 28 AT EEPROM EHRt, Table 13 CPU 358 EEPROM Ky 82 8 p5f ],

Table 1. EEPROM 4w#2 A8
SRy BUER RC %2R A () S RERE
EEPROM E#£4E (CPU) 8448 8.5 ms
Note: 1. fEARM4IHERN 1 MHz , T&8 CKSEL SBLVHiRE.,

THEHHRE 2 B LA C EKEHE A MM EEPROM M EIRE, FUHBRIRFMTAAE
PAITXLERBHNIREPRE., AR RIZEEKH%E Boot Loader, & Boot Loader 777 ,
Nl EEPROM BEEBEEESFELEIZITH SPM S R,

LR HIR
EEPROM wri t e:
. ERL-XTGREZE
sbi ¢ EECR, EEVEE
rinp EEPROM write

, FFHIEL AR S 745 (1 16)
out EEDR r16

. BV EEMAE

sbi EECR, EEMAE

. EEEWE U ESERIE

sbi EECR, EEVE

ret

C RIGHIE

voi d EEPROM wri t e(unsi gned int ui Address, unsigned char ucData)

{
| * FFL—KERELEFE *|
whi | e( EECR & ( 1<<EEVE))

1> REWHRIBAE T iras |
EEAR = ui Addr ess;

EEDR = ucDat a;

1% ETEEME */

EECR | = (1<<EEM/E) ;

1+ EEEVE UEZI SHRIE*]
EECR | = (1<<EEVE);

ATMEL 1
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TEN G FiRA A AL C MERIEZE EEPROM , FEHHRIE R R ASFERITIX LR
BHIRIEPRE,
SComEaBIE
EEPROM r ead:

. FHFL-XGEREAR

sbi ¢ EECR, EEVEE

rj mp EEPROM r ead

. IREMHAFFES (r18:117)

out EEARH, r18

out EEARL, rl7

. IREEERE X E5/ZEIE

sbi EECR, EERE

. BHREGZFEEREE

in r16, EEDR

ret

C Rui3pIRE
unsi gned char EEPROM read(unsi gned int ui Address)
{
|* ZFFLE—XBRIFFR *|
whi | e( EECR & (1<<EEVE))

1% IREMH A
EEAR = ui Addr ess;

www . BEFEC:com/ATMEL

1* BHEZFHEEERE */
return EEDR;
}

FHBEAREHENTH EEPROM EFERFHITEBESHN EEPROM WERELEEHIT , EEPROM WERIEFHRE | HiE
B EENBIBRNEZTER. BEREERRE , KIREFEEET , ERVHAFLTE
2HEBEER, BRERITERIETZHINSER EEPROM E#E,

20  ATmega8515(L) m————————
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P51k EEPROM BUE X %

/O ki85

EHFRBENE , CPU F1 EEPROM ER[RE TR EE |, &K EEPROM HIEM KR (=
K)o XFEREMFEAMIA EEPROM B4t LIBE, EMEEFEAHEBNRP AR,
HFBEESKER EEPROM BiEHRAEHM I EE . —RHEERKT EEPROM BI2EMSE
EWNRESBE ; —E CPUKXRBELTLEEE I,
EEPROM B IAHI 7 B o] LU LA T A 3E#RR
Y B EISEARIFAVR RESETEB R K. X AT LUES LS 1 MY B840 M 888 BOD
REIM, MR BOD BELEFZERNATAFEANBEMER, EEREIEYH
EETEN , REHEREBS , GREMTEEE R,

ATmega8515 Y 1/O ZE[AIE LML P228* FiFza®iid ” .

ATmega8515FF B M /0 R AME EB#HE FI/0OZEE, FRIERM /OB AT LUER IN S0UT
EBEXRIAE ,E32MNEATESESMN IO 2BEEmEIE, #hith 0x00 - Ox1F B9 1/0 &
Z25& 0] F SBI #1 CBI {8 E#E#H T F 4t , ™ SBIS #1 SBIC N ARKERE — L {E,
FZARESNESE, A IN F OUT B Rt ittt #AJRFE 0x00 - Ox3F Z[H, MREHR
SRAM —#@X LD #1 ST #5171 /0 F1Ees , MMt E 0 E 0x20,

NTEREFRFE , RERANKRNE "0", MARE /0 FER[N TR ITERE,

—ERSREMANERRELE "1" RRUAN, BEIBHE , SEMEASH AVR F@ ,
CBI M SBI ETRgN EERENMRTRE , EMTURATESXLERTIFENTEF
2%, CBI 5 SBI #§H XX 0x00 2| Ox1F W HFFRE K.

/0 MMREBFFERETRAMETRITNE,

www . BDTIC.com/ATMEL

2512F-AVR-12/03

ATMEL 2



ATMEL

SERTE R EREE O BT AR O AR MM R OFRES T SERBSEGEE , W SRAM
MFlash, LCD, AID, DIA, &%, HEXFEHLN:

ANTENEERBRE (BRBREESRE)
Ot FRENABFEBTURETENEFRE

O t dbak &P A AT AR ST E
- BELERERRISTHREARERIIFE (%)

R ERE/ERIF 528 (XMEM) BY , AIBAERA RN BEFEHIBR[SIM ( 20 P2Figure 1,
P62Table 26 , P65Table 32 1 P70Table 38), Zfi&2SELE 4N Figure 11 FiRo

Figure 11. A5 XiEZFEHN NS0 2T

0x0000
Internal Memory
Ox25F
A 0x260
Lower Sector
SRWO01
SRWO00
www . BDTIC.com/ATM L]
External Memory Upper Sector
(0-64K x 8)
SRW11
SRW10
\ OxFFFF

EANBFESRED ENaE
« AD7:0: ZIRtbut B&FMMIEEL
A15:8 : BfUibit B4 (VKR TEE )
ALE : hutBifz 4L
RD : &8i7ES
- WR: BEff&ES
HEBEHEFFOEGNNT 3 NEFFH/LEP , MCU #HIFE88 - MCUCR, ¥ B MCU ##
#8788 — EMCUCR AR 455 IhBE 10 %1788 — SFIOR,

22 ATmega8515(L) m———
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Honk B ER

EHMEBLRE

:ng=2

2512F-AVR-12/03

WWW.BEB"|C

fFEE XMEM £ 0O/5 , XMEM #OHKEARFFEHRERBEOEREE , ¥4 P55/0 %O
" o XMEM $Z O~ B zh 8 M 2 5015 7] 9 2 A SR 1764 8538 RN ER1F M4 85 . IR IGRIM R IR
FiE38 . XMEM O RE Figure 13 ( LB BEFAH ) mbitbu , BIENZFHES,
Y ALE SRR IMEBEFMTILET , AD7:0 BIMERH i, HRIFERIEF ALE
RERK. FrEXMEM BEOZE , BEHRINSFHSIFETEIL |, HIELF ALE 5
B4z , (B2 RD Ml WR EB5F K ET(b, BILAZBFMHE[IEO G , HXSIBIR
ALAERAEENSIHBIELSREIRET. EXEMNR , XMEM #OZE 1 FAE SRAM bk
L EH B T &S N N3 SRAM, Figure 12 B8 T IR — A 8 {u 81725 FF S &6
SRAM E#Z| AVR,

AT XRAMEOWNIERERS SARENIERXRGESTSMHz@ 4V M4 MHz @ 2.7V
REEE/NOIER U i17E. BB ER 74HC RIBIERELXTEBEERT,
XRAM#EZ O S74AHC RSN BIFRRERE. SR  HiHAENFERNBFIHR LR AT UE
A, HuBiFRNEESHR -

D & Q WAARIER (tpp)

£ G HRZ RN BIBEILATE (tgy)

G R Z EHEE (it ) RIFETE (try)
XRAM ## O Mg it & S 2RI G Rz Bt E B REHERD R t, =5ns, EH&ES
# Table 98~P193Table 105 FHISE t axx Lo/tLiaxx sto iTEINIPES 4K 1/ A1 6 (8] B R
B AME R D Bl Q WEMIER top, M G R Z BN BRIFZE BT E tgy, RFBERF st
3R ZE) ALE HI{EHYRTE (toy o) B PCB M&BRIER AE ( SAHBEERX ).

Figure 12. 5 AVR &/ SRAM

7:0]

ADT7:0 A[7:0]
ALE
AVR SRAM
: l\ A[15:8
ALSS ] 20
RD > RD
WR > WR

PORTE"1“RIEBEAD7:089 LRI EBFE, N T A BRI A THAE | BIEH AERER Z 8l
5t PORT B "0“ LAZE 1+ FHvEPH,

XMEM # O MH T AD7:0 WAL RISIEE, RE RIS RRGZRSMERE | o P27¢
TR IEE 10 B1788 — SFIOR” ATk, {HAEAT M 4R 1538131 AD7:0 BT — N dE | @
Bt XMEM 0O AD7:0 544 F =5

NEBEHEBPREFGETANNFER, RTHIZXLER , ATmega8515 XMEM #2124
T A BTENEFIRES , W0 Table 3 FTR. EEREFRS I EXREEZRINIBFHERES
HEHRFER, YT ATmega8515 WESEIER . REENSHREFHERHENE,
AT F IRV TG R A (8] U R ik / thak F 5 B 25X AN at B ER IR H I E B4 LR Et R
B R, XA REEFREERTF ALE RREIZIERERN BT E (S Table 98 Z| P193Table
105t gt trirn - lovre)e BREALLURET RN EFRS. MEATUFAREFREEZR D
AN, BN EERMINEFRES. NTTALLERNEETRNFERNFMH 58

ATMEL 2
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HREIREES XMEM 0, . 248 XMEM EORFIES N Figure 89 2 Figure 92 &
Table 98 % Table 105,

EXE XMEM B#ORRSN , MENKEFEBSABREMSEX. AT RN
R4 (XTALY) AN ZSEBEMIEBRESX , EHit XMEM #0OFES TRSEE.

Figure 13. TESRAMAIBLKIEFMEZH B (SRWn1=0 , SRWnO = 0)("

] T1 ]

T2 , 3 , T4 !
System Clock (CLKgpy) J \ (I \—/:}/—\ /;/_\ i/_

|
P
. !
A15:8  Prév. Addr. :X Address X
: : : e
. , . . \ =
DA7:0  Prév. Data :X Address >@<: Data X e
. X . . :
_ ) L L \
WR ! ! N/
1 1 1 1
| | | | =
. \ , !
DA7:0 (XMBK = 0)  Prév. Data Y Address Y paa | )
' :X ! AARN ! i
1 1 1 1 1
. . . . | 3
DA7:0 (XMBK =1)  Prév. Data . Address ! Data | 9]
. X X | |8
| | | | |
. . . h !
= : N
| | | o

Note: 1. SRWn1=SRW11 (&t F 85X )5k SRWO1 ({E# i F 458X ) , SRWNnO = SRW10

= i ik 7 85 X ) 5k SRWOO ( Ritb it 7 i8R X ),
WWw BDT;I e GOMLATNEL
“Figure 14. SRWNn1 =0 K SRWnO= 1 iy A8 71 a5
System Clock (CLKgpy) J \ 4/ \ z’: \ Z: \ /; \ ,|/_
ALE_E—/_E—\ E : E / ;

1 1 1 1 —_—
A15:8  Prév. Addr. X ' Address | ' X
' ' ' ' ' : 2
: : : : : : £
DA7:0  Prév. Data X Address ' Data =
¢ X KX : : X
WR ! ' I\ 1 \/ .
i i i : V L —
DA7:0 (XMBK =0)  Prév. Data X Address ¥—+—{{ paa | P
. . : ' . I
L . L ! L ' g
DA7:0 (XMBK =1)  Prév. Data ' Address | Data . k)
: X L X : : e
R ) : AN : / :
: : : ; ; v

Note: 1. SRWn1=SRW11 (Eibit 785X )= SRWO01 (Kbt F#EFX ) ,SRWN0 = SRW10
(St M E8X ) 5 SRWO0O ({KititZ#E5X )
T5 Y ALE BOFRIE T —NMESTHE RAM( IERH SR 2 /SR ) i F & HE

24 ATmega8515(L) m———
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Figure 15. SRWn1 =1 K& SRWnO = 0" Bt f9 S\ SR8k 35 17 25 175 71 /A 1A

H T1 ' T2 ' T3 H T4 H T5 ' T6 i
, , : i ' : ‘
System Clock (CLKgpy) _/_\_/_\_/_\_/_\_/_\_/_\_/_
, , , i H i ‘
1 1 1 Ll 1 1
: e
ALE ! . 1 \ | } |
- . : T T :
; , j j j -
H :
A15:8  Prév. Addr. X | Address | : . X
} \ j j , . : ]
: . : . : : 2
DA7:0 Prév. Data :X Address >@<: Data | \ : X: =
1 \ 1 j } j '
: : : : :
" ' ! ' : :
| | | . : - =
, , , j j H L=
' H :
DA7:0 (XMBK =0)  Prdv. Data X Address y——{ paa_| : i 5<
. . , j j j : -
H :
DA7:0 (XMBK = 1)  Prév. Data X Address | X Data i . X: §
} \ , : } j :
= I N . 1 '/ i
1 1 1 j ! o p -

Note: 1. SRWn1=SRW11 (St 176585 X )= SRW01 (K1t FEE5X ) ,SRWNn0 = SRW10
(St 725X ) 3 SRWO0O (Kt 452X )
T6 Y ALE BORRE T —MNMESHE RAM( IEBRN R E S ) itF 2 HI

Figure 16. SRWn1 =1 & SRWnO = 1) B} #9 S\ 2R 2R IE 1245 25 177 8 /2 1

X T : T2 X T3 X T4 1 T5 : T6 : i :
1
System Clock (CLKcpyy)
— A SV UV G Y A W
1 1 1 | 1 1
ALE _:_/_:_\ 1 1 1 1 1 / 1
1 T T T T 1
1 1 1 1 ’ 1 1 1, ]
Al15:8  Prav. Addr. IX 1 Address 1 1 1 1 X:
T ! T T T T T 1 ®
1 1 L 1 1 £
oon WX Address Yoo Data 1 | ] X |2
| T I T 1
| —— 1 1
WR 1 1 | I [ [
| | , 4 i 1 =
1 1 1 1 1 1 1 1
DA7:0 (XMBK =0)  Prav. Data X Address Y——+——l Data 1 | 1) C
T ! 1 T T T 1 1
1 1 1 1 I 1 1 1 o
©
DA7:0 (XMBK =1)  Prdv. Data IX Address 1 X Data | 1 1 1 X: &
T { T T T 1
1 1 1 1 | 1 1 1
RO 1 1 "\ 1 1 1/ 1 1
1 1 1 T T T 1 r

Note: 1. SRWn1=SRW11 (St F#EEX )= SRW01 (Kbt F#2FX ) ,SRWN0 = SRW10
(St 488X ) 5 SRWOO ( Kttt 785X )
T7 FH9 ALE BORRIEE T —MER T E RAM( REBM R 2/ ) HF &3

XMEM % 1z88 88
MCU # 4|85 - MCUCR
Bit 7 6 5 4 3 2 1 0
| SRE SRW10 SE SM1 ISC11 ISC10 ISC01 ISC00 | MCUCR
®/B R/W R/W R/W R/W R/W R/W R/W R/W
IRE 0 0 0 0 0 0 0 0

 Bit 7 — SRE: 5\& SRAM/XMEM f{E#E

SRE % "1“ B /A EBIE A B2 4E O (FRE, , S| AD7:0 ,A15:8 ,ALE ,WRMRD I#FZE =1
Bt , BB RBERBEIRAFHEEFESE. SRE BEMNFEINIE SRAM T , #HxixO Al
LIYMEEE /IO O,

* Bit 6 - SRW10: E&IRAETEN
#0THE SRWn #4405 EA

ATMEL 2
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SAEB MCU 2 5IF 1738 -

EMCUCR

www . BDTLC. cor

ATMEL

Bit 7 6 5 4 3 2 1 0

| swo SRL2 SRL1 SRLO | SRWO01 | SRWO00 | SRW11 Isc2 | EMCUCR
®/B R/W R/W R/W RIW R/W R/W R/W R/W
WHE 0 0 0 0 0 0 0 0

* Bit6..4 — SRL2, SRL1, SRLO: ZHFRASFHEBXEH

N FFRRWANBEHSF LU TUREFTRNZFRES. ABEHS[ U ZEATUD RIFA

/l\IX MARTUEEMINWEFARRIRENMN. SRL2, SRL1 1 SRLO A3kt 174 25 itb 1t
IﬂL?TﬁE 70 Table 2 # Figure 11 Ff’R. SRL2, SRL1 # SRLO i&&EJ 0 , EN&EA

%ﬁl&ﬁ{%%%i&nt PR —PMAK, LR EFEARES SRW11 Fl SRW10 & E,

Table 2. SRL2..0 FEH&E X MK 2 X BR &l

SRL2 SRLA1 SRLO 2 XEBRH

Rib i FEERX = N/A

0 0 0 =it F 4% 5 X = 0x0260 - OXFFFF
0 0 1 st 7% 25X = 0x0260 - Ox1FFF

=it F 435 X = 0x2000 - OXFFFF
0 1 0 K st 7% 25X = 0x0260 - Ox3FFF

=it 4585 X = 0x4000 - OXFFFF

Kbt F4% 85X = 0x0260 - OX5FFF
=it F 4% 25X = 0x6000 - OXFFFF

1&%1&1?{%%%[ 0x0260 - OX7FFF

1 0

K3t 76 25X = 0x0260 - OXBFFF
S 74585 X = 0xC000 - OXFFFF

K3t 76 25X = 0x0260 - OXDFFF
B i 74585 X = 0XE000 - OXFFFF

 Bit1 1 MCUCR i) Bit 6 — SRW11, SRW10: Sith it 176 8§ X Z R ASE 2B

SRW11  SRW10 A&/ E#EF i K ZEFHRANEKE |, 20 Table 3 FiRo
* Bit 3..2 - SRW01, SRWO00: {Eithit 17425 X FFRE &R

SRWO1 # SRW00 A RiZHIA IR s K i it K EFHIRSHEE | 20 Table 3 FiRo

1 1 1

Table 3. E&FREA
SRWn1 | SRWn0 | E&HRE
0 0 L&
0 1 B/ ERERA-NEHEEH
1 0 %/ ERERARNESFEH
1 1 B/ EREBAFNSEHES, ALFBUCiEER/A—NEEAH

Note: 1. n=03 1 (1€/ SibuFHEX)
B —SHWERES N Figures 13~Figures 16 , LA T ## SRW @& Met .
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Y% IhEE 10 F1E8S - SFIOR

WWW .

fERA/DTF 64 KB WA EB126E 28

2512F-AVR-12/03

Bit 7 6 5 4 3 2 1 0
| - XMBK | XMM2 | XMM1 XMMO PUD - PSR10 | SFIOR

®/B R/W R/W R/W R/W R/W R/W R/W R/W

WHE 0 0 0 0 0 0 0 0

* Bit 6 - XMBK: A\ S MR & RISTHRESERE

XMBKE"1“’{FREAD7:0 0 & L B & RIFThAEE, ML REFRESAD7 ORRIEREHNE
TBAT , BIfE XMEM EOFXEOKIEEN=. XMBK AZNELFRIFIeERL,
XMBKF = SREMR&], EILEIEE I 7T XMEMIZED , REXMBKR "1 , R RIZFTALIX
=¥ R

 Bit5..3 — XMM2, XMM1, XMMO: 42154k 25 o fir b ik R &K

ERERUGT , FASERSZEAENHD C SIHBHBES b, MREREFR
FEEL A 64,928 FH/NEBFMEES U ZEE | O C NELESIHATURRK , BEZEN
I/O , %0 Table 4 FiiRo B 4L , 20 P29 {2 &6 64KB J\SR174% 28 ~ i BARY ARRE | AT AR A
XMMn 3R i5 R S\ ER 1764 8BS FT A 64KB ML &,

Table 4. FRENNEI MBI O C ISIHIBK , A EBOLER

XMM2 | XMM1 | XMMO | S\ERifasitut {3k R LARR B A 3% O 51 B
0 0 0 8 (& %B 64,928 FHZEH ) %
0 0 1 7 PC7
0 1 0 6 PC7 - PC6
0 1 1 5 PC7 - PC5
=~ M\T o PN T PC7 - PC4
DTIC.com/ATME L~
1 1 0 2 PC7 - PC2
1 1 1 RE S 2EHwO C

0 Figure 11 Fi7R , SAEB1EMEESERET BN EBIEMEES 25 , HiG )k 608 FH AT , A EEME
ERAEU. MFBNIPFMEIML 608 FTAAIAE (Hik 0x0000 ~ 0x25F), B4k
ER1FfEES /N T 64 KB B , lanR 32 KB , M@ M 0x8000~0x825F I ELE , RABFH
1T, BATAREMESR UM A15 8B SN IBFMHEIMEES: | it 0x8000~0x825F
FERNEBFMEHY 0x0000 ~ Ox25F, FHEEXS 0x825F M LF ik , AAXLENEE L
#BIAE. N TRARRF , X 32 KB /A Z87Z %85 9 M 0x0260~0x825F K 32 KB bt Z2 (g |
0 Figure 17 FiRo

ATMEL 2
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Figure 17. 32 KB #\EB 17 fif 85 tth 41t AR 5

Memory Configuration

0x0000

0x025F
0x0260

OX7FFF
0x8000

0Ox825F
0x8220

www . BD]

OXFFFF

AVR Memory Map

Internal Memory

External 32K SRAM

External

(Unused)

|

m/ATMEL

0x0000

Ox025F
0x0260

OX7FFF

ATmega8515(L) m——
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{FALI 64KB SRk S

www . BDTIC - com/ATMEL

2512F-AVR-12/03

o Figure 11 FiR , A EHEB[ME T NI FEHES 2T , BHERERHGT MCU R&Eln
i&] 64KB HIS\ER1Z 4% 85 ( #bik 00000 ~ Ox025F A RERIEEBS TR S ). AW , WLAFIA
B EA it 7 ER TR B 64KB AT IEMET | FHEHES] XMMn iz, BYigE
WO C it 0x00 , HBME S , FESZ O R LA R 4k 0x0000 - OX1FFF T, i
ST F,

STRRBHRE "

; OFFSET E X1 0x2000 SARIIE i/ 7] 9 2 S 35176k 25
; BEWOC ( #HuEFT ) %l 0x00 , AR BHRELSH
| di r16, OxFF

out DDRC, r 16

I di r16, 0x00

out PORTC, r16

; B PC7:5

| di r16, (1<<XMWL) | (1<<XMwWD)

sts XMCRB, rl6

. B OxAA FIAEBFM#ESHY 0x0001 Hink

I di r16, Oxaa

sts 0x0001+OFFSET, r16

. EFfERE PCT: 5

| di r16, (0<<XMWL) | (0<<XMWD)

sts XMCRB, rl6

; ¥F ox55 BASNERFMEERYUL (OFFSET + 1)

I di r1l6, 0x55

sts 0x0001+OFFSET, r16

C R pHIE ™

#defi ne OFFSET 0x2000

= OxFF,;
PORTC = 0x00;

XMCRB = (1<<XMML) | (1<<XMWD);
*p = Oxaa;
XMCRB = 0x00;

*p = 0x55;
}

Note: 1. ARBBREELEBE T EEMXXH
HTRXNAERER T KASHNEHESR  ENOER.

ATMEL 2
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M RERE S 1

I/0 K49 - clkyo

www . BDT I€<.com/ATHEL

ATMEL

Figure 18 3 AVR MEEMHRERHE 5. SENHHTFERN ITHE, N TEED
#  ALUBERERATEMERENREILTE TENERNE |, 0 P37 fREERE
R,

Figure 18. Bf4h% %

General 110 Flash and
Modules CPU Core RAM EEPROM
A 4 4 A |
clk,q AVR Clock clkepy
Control Unit
CIkFLASH
A
Reset Logic Watchdog Timer

|

Source clock

Oscillator
A A A
External RC Crystal Low-frequency Calibrated RC
Oscillator External Clock Oscillator Crystal Oscillator Oscillator

CPUBRH# SIREAVRIAKE T REMIE  BA THEFEHRXM. REFERURREH
RIEHMMIB M, & 1E CPU RIS RS LE TR &,

VO Rt TFEEMW /O IR | IITERTES / 1TTERES. SPIF USART, I/O B34k A F S 2B A it
EiR, BEREENBIMARSZEON , BB /0 B4 E L TiXER TGRS

Bl

Flash Bt$#$2 %] Flash # O MViRE, it EES CPU MM EREZPH.

30  ATmega8515(L) m———
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rHR

sumen W

REIE R

2512F-AVR-12/03

SRENTLMES B2 MERNNMR. MHEAS AVR R ER | ABRHEMLS
EHER,

Table 5. B4R ()

B BT CKSEL3..0
AIRE  BEIRT S 1111 - 1010
SAEBESR & 1001
5B RC E% 28 1000 - 0101
HEMNRNER RC 5% 25 0100 - 0001
S\ EB AT e 0000

Note: 1. WFREMBLA , “1” RRKRER , ‘0" RECHEE.

BAOMRERER D EMNE, % CPU BEEEAREEEAREZE , BEER
HERAXANBHIIREN , RIERZH/EFBRRITESZAHARERS. H CPUMNE
MNFFRTER | EEBMANIERM B RIIEFREE TEZBREFRELET, &
RIRZB|ARXRNBCW B BEIER ., BIIHREHEFX N WDT I£5% 55T
Table 6, BITAIRHS[NMEBSTEBEES* , E4ES N P196“ATmegas8515 HE A4S
Table 6. Fi 1HIRZFEAHHE
AW H I E (Ve = 5.0V) R H B A (Ve = 3.0V) rHEh A% E

4.1ms 4.3ms 4K (4,096)

Rt E! C’:!_Em Q;I—] Iz z t;a<jylmleamﬂaﬂamgﬁ RC

7eR. BMINMREATURIEAFBYREABHTRESEbIH 2/ 8 R,

XTAL1 1 XTAL2 7 5 79 e/ AR 25 9 R @ s R B8V 4 A M4 i |, 20 Figure 19 P Ro
EXMRFBRUTUAERAAESRE b AFEABEEIE RS, B4 CKOPT AKIERXH
BABERNEFPZ —, Y CKOPT #RER RS S EMm I~ HEENIRS. Xih
BERXEETRFENE | URFEEE T XTAL2 B FE a4 EHesmER. mAEXiE
RO RBE LR . HRE CKOPT ARBRRSH |, EFZNAHESEELR D
HESEAKBRET R , ERAREELRE , MATREs H Mt Ees,

X FiEHRER , CKOPT R4miEAIMIHZAIMEN 8 MHz , CKOPT 4mi2RYN 16 MHz, C1
MC2HWBEE—# , TEERANRRBEREIRSE. ZENRESERAN AR E RS
BX  ESXHBEAMPRMN BB EAXR, Table 7 A H THN REEREEN — L5
M. NTHEERS  NZEA BRENKE. FRBIESHNAERNTEFERUAR
B MATENES  BSEZARKSRNAFMR.

ATMEL s
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Figure 19. &K% REZER

C2

—) |—17 XTALZ2
c1 7
o St 11 x7AL1

GND

B AUIET = FTEANER , 5B —MULHWFERTE. THEEXBIRL

f CKSEL3..1 3Ki&#% , 20 Table 7 Fi R

Table 7. @kiR’7 28 T/RER

CKOPT | CKSEL3..1 mEBE (MHz) A RERBER C1 M C2 HEEETEE
1 101 0.4-09 -
1 110 0.9-3.0 12-22
1 11 3.0-8.0 12-22
0 101, 110, 111 1.0< 12-22
Note: 1. WEMTEARTRHE , REEATHRERIRS.

LR o) =)

[MEL

SR AER MR
CKSELO | SUT1..0 ] (Ve = 5.0V) ¥ERZ

0 00 258 CK™" 4.1ms MEIEIRES , BIRHR
ELEH

0 01 258 CKM 65 ms PRI IRES , BIRE
erH

0 10 1K CK®@ - P& IEIRES , BOD fF
e

0 11 1K CK®@ 4.1ms MEIEIRES , BIRHR
EEH

1 00 1K CK®@ 65 ms PRI IRES , BIRE
ErH

1 01 16K CK - RERIR%H 25 , BOD f#
e

1 10 16K CK 41ms mAIRH RS , BIRHR
EEH

1 11 16K CK 65 ms RIS , BIRE
g LA

Notes: 1

SREEMER. TERT A,

. XERTMRAEAT THERRAABETRASRER , MABHNNRARBESEN T NA
1]

ATmega8515(L) m——
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B R E RS

2512F-AVR-12/03

2. XERMENMERRF R , TUARIESHRREBRE, MELTHERERR
ABETHRAME, MARHHNRARREMN THAMSFAERN ETERT &
%,

RNTER 32.768 kHz R BIRENSFHFHFHIR | BIURFBL L CKSEL i&iEHN “1001”

LU BRI R EIRH 55, RERGEZ AR M Figure 19 FFR. BRI BL A CKOPT K4
2 , AP o LAERE XTALT1 1 XTAL2 I AERER , NI EBRAZTER . NZPEBHIPRIREL

fBR 36 pF,

BEBTEIMEHERCE , B EHBELAM SUT BBE |, &1 Table 9 FiR.
Table 9. K47 &K 3R% 2519 B Zh At iA]

HEEXNEE | EURAESAERRE
SUT1..0 2] (Vee = 5.0V) #ERZ
00 1K CK() 41ms BRPR EF , 2 BOD fE#E
01 1K CKM 65 ms BREE LA
10 32K CK 65 ms BHNMEELRE
11 =B

Note: 1. XERMABLATEINNMARBEENNAMS FEZNER

www . BD]

ATMEL

'MEL

1C.com/A
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S\E RC #E5% 8 Xt F ot 18 FBUREY R 4: , ATLAMER Figure 20 FRREI AR RC #5538, METLUBN AR
f=H@WDﬁﬁﬂ%Mﬁﬁo%§C§¢E2MFOEH%E%QECWNW,ﬁFﬂuE
A& XTAL1 #1 GND ZEIf A A 36 pF 85 , ML ENIRE,

Figure 20. #\Zf RC EL&

XTAL2

XTAL1

GND

Vee
g
i

EHRAUIETONTRNER , SMEXFECHNRREE, THEEXBIRL
I CKSELS3..0 #£Et , 4 Table 10 TR

Table 10. #\Zf RC iK% 28 THEER

CKSEL3..0 $ELE (MHz2)
0101 -0.9
0110 0.9-3.0

www . BDTEC THEI

a DU | 1@V . M\ 1 Bkl
ERTEXMEHSRCE , B BEIHBL SUT B3E , I Table 11 FiRo
Table 11. %38 RC &% 83/ B Eh B A

HREXN s VN FSER B E
SUT1..0 2] (Vee = 5.0V) #ERZ
00 18 CK - BOD {4k
01 18 CK 41ms BRRE £ A
10 18 CK 65 ms BREE LA
1 6 CK() 41 ms BIRRE LA |, = BOD fE#E

Note: 1. XUETWRBEAT THEMBR KL TRAFRANERL,

34 ATmega8515(L) m——
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REM A RC X% 2%

WWW .

A eRInE T 787 - OSCCAL

2512F-AVR-12/03

HREMNS AN RC HIHBIEHETEEMN 1.0, 2.0, 4.0 5 8.0 MHz MyBt4th, iXLEIREE
5V, 25°C FHIRRFEE. XN B I ER RERY , REKRR Table 12 XA 44
CKSEL# {TmTZEN 1], ERIX A4 (LL A REEXS CKOPT # 1T4R 12 ) 2 B M L BIED S
T, ENNRBEHRREZT T OSCCAL FEFE , BTN RC IRFB/HNIRE. &
5V, 25°C M ER 1.0 MHz B , XFRE T ARMIRHME + 3% WHEE ; FH
www.atmel.com/avr RFTAH AL  TEEMABE, FMEET FRERE £1% . 3
FERAXMREHZREN RGN, BERANDACEABECHE I THERSBERREENMN
K, ESMEXNRERENEEEFESI PITI*REET 7,

Table 12. K NHREM RC X575 28 T/HEHER

CKSEL3..0 BRI (MHzZ)
0001™M 1.0
0010 2.0
0011 4.0
0100 8.0
Note: 1. HJ RHIRE.

ERETXMSHESRZE , BEERELA SUT BE , 10 Table 13 Fi/R. XTAL1 H
XTAL2 EREFRZ (NC)o

Table 13. HEZHRE RC #RHEEM B o Et A

£V ER A

SUT1..0 HeEXHN Ea R (Vee = 5.0V) HER*

0N\ g A —— D fEAE

I SGEK (l % |V| T ERROE kA
10M 6 CK 65 ms BREEEH
11 &
Note: 1. HJ BHIRE.
Bit 7 6 5 4 3 2 1 0
| CAL7 CAL6 CAL5 | CAL4 | CAL3 | CAL2 CAL1 CALO | OSCCAL

®/B R/W R/W R/W R/W R/W R/W R/W R/W
WRE REKE

 Bits 7..0 — CAL7..0: #5% SB4r E MR

FHREHES AX Ntk /] AN AR TR SUEBRB TEF T Z T RN
BHERRE, S 1 MHz WARERE (FMRBIENSET | #ikh 0x00) B3 M2
OSCCAL F#F8. MRFENI RCIKHEFTETHMER HERFELTAIMNE : &
BT IRBERRIFRREIE | AR ERERIEREER Flash 5t EEPROM 2/, XL
ATLUE IS B4R E |, RIS NEE OSCCAL 17858, % OSCCAL N ERHRT 28 LUK KM
EIh, ENESNFTASHREFABIRZROMERNTERK, BEA OxFF BIBEHRSM
£, FRENIRHEANR NGB EEPROM H Flash EB, 55 EEPROM # Flash By 4E

ATMEL 5
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B N BRI R AR E BB SRR 10% ,

BENEBRERATEAK, BEBRTHRIAX

1.0, 2.0, 4.0 8.0 MHz X RHIT THRE , HM5MRN T ERIE,

Table 14. A%} RC K57 S MEBE

OSCCAL #fE SRR , RN ES L BAME , FHAENES L
$00 50% 100%
$7F 75% 150%
$FF 100% 200%

AT MAERET SR RIS S, XTAL1 40 Figure 21 FRREVEEITESRE, BT , B4 W
CKSEL #4Z4mT2 7 “0000”, B4 A CKOPT t#4RTE , AP B AT LA B A ERAY XTALT
GND Z & # 36 pF £E&.

Figure 21. #\ZFed &R B & B

NC —————— XTAL2
EXTERNAL
CLOCK ————— XTAL1
SIGNAL

www .. BDTIC.. cam/ATMEL

ERTEXMSHBR2E , B BEIHELM SUT BXE , 10 Table 15 FiRo
Table 15. SAERET4FH9 /3 306 E]

VN FAERE
SUT1..0 HEEXNE3E R (Vee = 5.0V) HER*
00 6 CK - BOD f£#¢
01 6 CK 4.1ms R BR B A
10 6 CK 65 ms BREE LA
11 3

7T HRIEMCU BEBRETIE , TRERANZING AT HPRNITH AR, THEFRRTED
2% FEFEREAR, NIZE MCU RIFE DR SR 40 BY 557 SR

ATmega8515(L) m——
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BRI I AR AR =

MCU ##I% %8 - MCUCR

MCU #ZH 5 RE T 788 -
MCUCSR

2512F-AVR-12/03

RERRAR S T AER AR FXM MCU IR BAEANERER , NEEDE. AVR EETE
HERERX , AFAFREACHNAERIEHR,

HAERERNEZEREENFFEE MCUCR B SE , REIT SLEEP 5. E4AH—ih
B (=WEER, EBEEX, Standby 3 ) B MCUCR #9 SM2, MCUCR # SM1
EMCUCR B SMORE , 3 Table 16 Fffi 7/~ o fEAE A i AT LA 3t A BERRME XA MCU KR BB, &
SEzhetiE | S0 4 NetsERE , MCU RATAETHEGIRR T, AFIREZ SLEEP
BT —% ‘é%o MEERTARTHFEE 4N SRAM RS, NREERESEHIRET
g4, mIJ MCU " B2 f5 M P i [6) 2 FF 383017 o

P30Figure 18 /M43 T ATmega8515 FRIMNITHFRERE DM, WEERZE A BN IERE
XNEEFTA,

Bit 7 6 5 4 3 2 1 0

| SRE | sRwi1o0 SE SM1 ISC11 | Isc10 | Isco1 | Iscoo | MCUCR
®/5 R/W RIW RIW R/W R/W R/W RIW RIW
e 0 0 0 0 0 0 0 0

 Bit5 - SE: EEIE(FEE

AT MCU £31T SLEEP i a#t ABRER , SE MME M. N 7T BRI A EREE
NERFANEETH , BIWXFE SLEEP T —RIETENMN SE. —EWREVENE
B SE,

» Bit4 - SM1: EERERER 1
il Table 16 Fi7~ , ZfU A TEREAHERER,

Www .BD H Q c;f* nAATMEL ...

/B R/W R/IW R/W R/W R/W R/W R/IW
NHE 0 0 0 0 0

« Bit5-SM2: EERER &R 2
4l Table 16 Fi7~ , ZfU A FEREAHERER,

ATMEL s
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¥ B MCU #4517 -
EMCUCR Bit 7 6 5 4 3 2 1 0
I SM0 SRL2 SRL1 SRLO SRWO01 SRWO00 SRW11 ISC2 I EMCUCR
®/B R/W R/W R/W R/W R/W R/W R/W R/W
WIE 0 0 0 0 0 0 0 0
+ Bits 7 - SMO: FERR#E &R 0
i Table 16 Fi7R , Z A FEREAPERER,
Table 16. FEERFER %
SM2 SM1 SMO FEARE
0 0 0 ZZRER
0 0 1 #Z
0 1 0 HEER
0 1 1 RE
1 0 0 RE
1 0 1 R
1 1 0 Standby &= (1)
1 1 1 *=E
Note: 1. {NTE{EMASNEB& A IRESAT = A A Standby H=,.
ZERER % SM2..0 % 000 % ,_SLEEP J& 5§ MCU jit |7ﬂ$;*co HEUEKT , CPU fS1LIE

1=
?Ll X = e MRS M T4, X
A= B\ciie-, #c Q IE ¥ L) IJ, &

KIEMNERENLS USART %ﬁmﬁi%ﬂ%*ﬂqﬂ&ﬁﬁﬁ—mﬂﬁﬁé MCU, MIRTFEEMELLE
RERHUREE MCU , N TR IHFE , AILULIMT LR BRI, AR REMEL LR
B AR T 738 ACSR U ACD, #3R ADC fiEgE , ARG R B3B3 — IR,

HEES 24 SM2..0 %7 010 BY , SLEEP $E£194 MCU # A EER, HEIEXT , ABaEE
&, MASPHTREIA ( MRERENIE ) BETHE, REATEN. ENRWEN. BOD
S, HEPEBEF R INTO = INT1 , SAZBHET INT2 AT LAE MCU BiEEBER, X4
FERENFLE TrENR , RERSERTTLAMEE T /E,

HEAABBEPMAH MCU NEBEXREER , KIRGINEFEF —ERNRE, &
HiES I P73 AT o

M HEInis e h FE SR E B B IE KR FE A — MNEIR BT A |, At | B F et EH B 3 HIEE T ¥k,
WERAHSHB L CKSEL EXNENEARR —#M |, I P31“ B4R ” FiRo

33 ATmega8515(L) m——
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Standby 3%

R/MUThFE

BB RER

RS

AFREHBE

BIRER R

2512F-AVR-12/03

% SM2..0 110 &t , SLEEP 59/ MCU 3t A Standby X, X—EX S BEN
W—NFAEZAETIRZSEH4ETHE, HRERERIEE 6 Nt AR,

Table 17. £ EREARE N T &30 Y B £ DA K2 e B2

TRy adeh &nee W RE R

INT2 SPM/
INT1 | EEPROM
EEER ckepy | ClKeash | Clko | fEREMIERTSR | INTO | HERH Hth /0

ZERER X X X X X
HEES X@

Standby #E =

o X x®

Notes: 1. EHHRAAIBRERIEIRES
2. BFdRH INT2 2 INT1 5 INTO

HEREAVR Z2H RSN ERFRZRILADFE, — K%  ERATEER AERES
HAAERARDWERBRE T, TEENNRLAEL, TENERFEZRHRERUE
IR REIRAY N3

EERENE , MRREEARULRSE , AJUFHEXA, £ ADC BEMFIEX TR
ik, EHMEREXNEMLERBEREIXAN, MREDLREBCEHATAPREREE
R, WAREMALAEREEXTHREEXAT, ENABEBEREERFT —EfRE. FSR
P154“ BRI LLERER ~ LA T R AN G B R4 LL RS o

o F A % I 28, i & LA M YETE S 221y BODEN fF

EANERFEGEBRNBALLE. FHSF P44 EBRNENL " LT #N{AEE BOD,

HfEM BOD, ELLRBAATRFEARBEEER, EXERRHBELT |, WELR
WAL, EFFEREAFLASHFEERREZ T AUER, MREEREERSY
RHRMEEN , EREVEITUER, SN P46 FRERSBRE " T BELFRE 3
21): OF:: RER

MRNMRRBEMNAENR , IMERFAUKRE HERE , NEEEEES THFET

B, NTDBERBER,. ERBEANEREXT  IIMERFSEBRNBRALE. FSF
P49 BEMERRR " LT HUNMWE BRI THERSR.

ATMEL 5
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Oz s ABERERE | NSO SN EREN USRS M E, BESNERAN
M S, EERERT 10 B clkyo BELT , HABPEBEILT, NHRIER

ABBERANEDT, LEHASEREEN  ARRNGERE, SANINEST

P59* MTH ABAFIERER " , LA ATEES  EE8F bRNILEE Vo2 , &

MW AZHELEEI SN ER.

www . BDTIC.com/ATMEL
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REREMEN

& AVR SENFAN /0 FERBMRENNGE  EFNENRABLFHIIT. EMNEELH
B RMIUREN IR IMP BT, UERFRRISVLELRE. NREFKZNLMERE
FRT |, AR e 8 AT DA — R R A RIBAT B &, Figure 22 A E M ZHBAYHEIEE, Table
18 MEN T EMBERNESSH
EMURENE /0 w O MM NHKE , FEEEMT B
HMANENESHEHACRE , ERITHSEHEE , NTER T REEN , FESBE MCU
ERF T BFAIRENBE, MERTHEER R LA REBEYBLM CKSEL AR
TEo JEREYEMVIEFIES N P31 BHEFIR " o

SR ATmega8515 BEENEMIR :
. LtHEfM, YEFEEET LEEEMIIR (Veor) B, MCU E1L,
AEBENL, HS|IH RESET LHKBFIFLERE A FHRNBKHEER MCU £,
- BINAEMN. SEMNAGEHBEE TAENSZENNEMEE,

BERNENY, YEERNEUDEERE  JOREEETEORNEYI IR
(Vaor) B MCU BN 12,

Figure 22. (3%

DATA BUS
A

MCU Control and Status
Register (MCUCSR)
BODEN | Brown-out

BODLEVEL Reset Circuit

[l] Pull-up Resistor
RESET Spike Reset Circuit s Qf

\ \
Filter i/
—R

EXT;
WD

INTERNAL RESET

Watchdog
Timer

i

Watchdog

Oscillator
>

Clock CK Delay Counters |
Generator TIMEOUT

N A

COUNTER RESET

<
<

CKSEL[3:0]
SUT[1:0]

ATMEL X
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Table 18. S{u4% %

B | BE  BX
#"s | BB &4 & & B | 24
v EeREMIIREE ( EFHH )Y 14 | 23 \Y,
POT | e IREE (MR ) 13 | 23 | Vv
Vrst | RESETIIR®BE 0.1 09 | Vg
trsT RESET &/MkAHEE 1.5 ys
Vaor EERN SN IREE @ BODLEVEL=1 | 25 | 27 | 3.2 v
BODLEVEL=0 | 3.7 | 40 | 4.2
. fi & 3= E&#ﬁ*{ﬂﬂﬁm’gﬁ%%’g BODLEVEL = 1 2 us
BOD B/ EFLERE BODLEVEL = 0 5 us
Vivst | BERMBHER 130 mvV
Notes: 1. BETEN , REBEERT Vpor MEMNT 2K E,

2. —LEESHFM Voor TRELLIRMN R/ TEBEELER. XEFHEEF MRS RBPIT
T Ve = Vgor B | RIEE Voo TRILNEREEEEIEZaiEREERNE
fiI, ATmega8515L HYlifk &4 BODLEVEL=1, ATmega8515 Kyl ik &4 5
BODLEVEL=0, BODLEVEL=1 F&HfAF ATmega8515,

www . BD]

1C.com/ATMEL
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LtEgy LEEf (POR) BHHF RN BE~%, KMEBEFF|T Table 18, POR £ Voo BT
RMEB TR =4, POR BITALARMABIHEMN , REAREN BIFHE,

POR EBESRIESSH-4E b 1A B4, Voo JAE) L 8 TR B E S AR IER TR ES, T it IER
WY BTER B RE N EARES. Y Ve, FHA , REETRNIIR , RESET 55 318
£,

Figure 23. MCU E31d#2 , RESET &E#%] Vi

7% Veor
J

v,
RESET RST

TIME-OUT :‘7 frour 44
|

I
I
l
INTERNAL ‘
RESET

Figure 24. MCU F'Z#J:d& RESET Hsheafg 124

www . BDTIC.com/ATMEL

|

|

:
INTERNAL
RESET
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HEENEN

ATMEL

ABEMHANT RESET SIHMEBF~4£, HEMREFHENBATRNMOPEE
i (S0 Table 18) Bl A SRR |, BIFENHNHEENMESEET. HAMESIKE
SNUIREBE Vegr( £FR ) B |, troyr ERN AT IR, LERERE MCU BNE30,

Figure 25. TH#ERBHRENBEN

Vee

INTERNAL ‘
RESET

ATmega8515 88 / WBOD(Brown-out Detection) .38 | @13 S5 E E 8 il & B F B3 L3k
KN TESRF Voo L, IbitR BFAILUBR R ER4{Z BODLEVEL ¥KigE BOD
Etﬁjj 2.7V (BODLEVEL F48# ) =% 4.0V (BODLEVEL 42 ). itk BEEEGIRH

BELUHBREBBIRRIEM G, IXANRFRE AT AR N Vaors = Vaor + Vavst/2 AR Vgor.

= VBOT - Viyst/2o

BOD HB.ER M FF XA 4 {BODEN##l, HBODF#E/S (BODEN# W) , — BV THRE
it R BPFLLT (Vgor. , Figure 26), BOD M EIMEE K. & Voo LABIMRBFLN E

wiw BDTIC BB/ ATMEL

EBE,
Figure 26. T/ EIEFRERBRNENL

RESET

TIME-OUT

INTERNAL
RESET

44 ATmega8515(L) m————
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BIIHE BV 258 R A R R E R 1/ CK BRI S Bod, fERORE TR | IERd
EREF IR toyr B8 BB N P4 LT BB AR M 2 4RI,

Figure 27. THEBRBHREFI RSN

Vee
RESET
—>» «— 1 CK Cycle
WDT
TIME-OUT H
e t #
RESET w Tout
TIME-OUT 1
INTERNAL
RESET
MCU IR FFES - MCU # | SRASFFHRA L ER MCU ENHEMIR,
MCUCSR Bit 7 6 5 4 3 2 1 0
I - | = | sm2 | = | WDRF | BORF | EXTRF PORF | MCUCSR
BB R/W R/W R R/W R/W R/W R/W R/W
IRE 0 0 0 WAz ER

» Bit 3- WDRF: B IRE iz

www BEEECccomy ATHMEL"

EERNENAEREBEN, LHEEMNEEES W lETE 0" K&K,

* Bit 1 — EXTRF: A EIrE

NBENEERNEN, LHEMGELES , b UBIE 0" KB,

» Bit 0 — PORF: L858 WirE

EBENAREREBN, REBIE 0" KER.

RTEAXESMRERIANEMNRZYSE  AFRFNZR BB TERNHRE  RASFESE

. MREHMEMRECHRUETEREN WELEEVRTUBIRESVIFERT
;3

ATMEL i
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B aEr
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ATmega8515 EEFNEEREMRIR , ATHEBRN , ERENELLRIBNEA
BEEENEINETREZEME TSR, BaIEEST Table 19, 7 HREIFE | AT
2 HEERNEN TR

1. BOD fE#E ( #54{u BODEN #4872 )

2. BEREMEREZIEM LRSS (ACSR F7874 ACBG Efu )

Hitt , 2 BOD #ZE1Ert , Efv ACBG TifEse ADC FERFE LR, N T HREEBERX
MR RSB AR | HEM A SRR 51X R AR

Table 19. NI EEEFRHZME

B | BE ) BX
Sac) 2 =] & =] L R0
Vis RERRELEIR B E 115 | 123 | 1.40 \%
tsc BERRE RS B AT R 40 70 us
leg BERREHEIRIh#E 10 A

ENAENSEHRIMIN 1 Mhz FRIRHERED. X2 Voo =5V WARE, FSREH
BREATHREMV  BFTWRRE, B BRI RNEN BN MBI T LATE IR
SHRtE AR , &0 P48Table 21 AR, B TAEMIIES WDR AXREMETHER 2R,
A ZBIEBITRENSRAESNNERSEHEEN. EMEIE 8 MNET, REE
R EMERSS , —BEBEEMEAY , ATmega8515 MEN , A RITEMBEE
WEF. E&tﬁ’ﬂ%m’ﬂﬁmq‘r‘ﬁ P45 B8,

; HJ’I:J;EHT%EZSZE&*T v S8515C #1 WDTON
sl a ig ?FJ& A& F AT90S4414/8515
B0 LB B B

6  ATmega8515(L) m———————
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Table 20. WDT B E%*

444 | WDT 04 MR
S$8515C WDTON 1| RE WL WDT | {zjEIBEATiE
Kimig Kimiz 1 =)k A<t 8l 7 5 Bt A 7 5
RmiE BTz 2 fiERE BREFR At A = 5
Bz RmTE 0 =k AstE) & EERE
BiRiE BT 2 fiERE BRER At Al = 51
Figure 28. &I 1XER 27
WATCHDOG = WATCHDOG
OSCILLATOR > PRESCALER
WATCHDOG §§§§§§§§
RESET o| o
< VVYVVVY \ 4
WDPO '
N\
WDP1 >
WDP2 \
WDE
MCU RESET
E A ER BRI G F1EES -
WDTCR 0
WWW . l_ WDPO0 WDTCR
/ / R/W
*JJ#’ﬁfE 0 0 0 0 0 0

e Bits 7..5 - Res: & &

REB, BBREREENS,

« Bit4 - WDCE: B 1S fEaE

7EE WDE It LB WDCE , BN FEERILE TR, —BE N  BHNEZEN 44
ARz FEES, 1ﬁ7‘ﬁ%‘ﬁ% WDE By i%BARZ 1L, Iﬂf?zéﬁ%ﬂ 1 %uz

B th AARE 7 WDCE LME T 70 M2 AV IR | 40 P49 SR B 1 10 7E it 2R B B /Y B i) /7 51
" i Ro

« Bit 3 - WDE: & 1¥i{fkE

WDER"1“8F , BIAMFELRE , BNEITREHEL, REEWDCER"1“FWDE F 858 F,
UTRRABIANSE

1. ER-—-MESAX WDCE 1 WDE B "1“, Bl WDE 2257 "1

2. EZREN4MNHEBHZAX WDE B "0%,

THEFZERH 2 RKETEZLENHENEEN. S0 P49 AT F N HERSFEE
Bt FS " o

* Bits 2..0 - WDP2, WDP1, WDPO: & ] fIER 8§ o 58 2,1, M 0

ATMEL a
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WDP2, WDP1 1 WDPO JREE 1 ¥ E B 85 Y 1 2
Table 21 Fi Ro

Table 21. & J¥E R 250 5 S 27 1E T

T 4fER  ELT0 0 S5U{E K AR B &Y Hi B A a0

Vee = 3.0VETERE | V. =5.0VEf58E
WDP2 | WDP1 | WDP0 | WDT iE%28 /A1 A9 i 5 Y% R 5
0 0 0 16K (16,384) 17.1 ms 16.3 ms
0 0 1 32K (32,768) 34.3ms 32.5ms
0 1 0 64K (65,536) 68.5 ms 65 ms
0 1 1 128K (131,072) 0.14's 0.13s
1 0 0 256K (262,144) 0.27 s 0.26 s
1 0 1 512K (524,288) 0.55s 0.52s
1 1 0 1,024K (1,048,576) 11s 10s
1 1 1 2,048K (2,097,152) 22s 21s
TEHNGF2 R ALCHI C KI TXKA WDT WiglE, HEItBREFELETRAFAESIZT (
teanFEb £ /Pl ) | EmMAERT TEHERFRPHRF2RE,
LR BIRE
WDT_of f:

; BfZ WCE # WDE
di  rl16, (1<<WDCE)| (1<<WDE)

www | BT C.. com/A"

out WDTCR, r16
ret

'MEL

C L fl=

voi d WDT_of f (voi d)
{
[* B WCE A WDE */
WDTCR = (1<<WDCE) | (1<<WDE);
[* XFWDT */
WDTCR = 0x00;

ATmega8515(L) m——
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HEFITHEFNSREENN XTEBREBHFIBETENZSRIIBEETRE,

8] /7 51
RLHB 0

R2LH 1

REE{H 2

2512F-AVR-12/03

EXMERXS ATI0S4414/8515 MBI TRREMERET. BITANWRASRELR , AT
RABRGMET B WDE RERE , ARAZRENREHEAY, ZiLBER RN
FEEFHEX WDE %A,

EXMERT |, BITAERBNIBRSEE LR | ATLURERS|#E S & WDE R

e, ATEMFAHBEANREIL (CLHEEN ) B AMERSINEERT—MEEN

BF5 -

1. ER-—MESAX WDCE 1 WDE B "1“, Bl WDE E£ 5 "1%

2. EZEENANRHEAS AR WDEE"0” LAk WDP BASENIKIE M
WDCE N E "0,

EXMERT , B RENSSERERERN , WDE WiREER "1, XX ENSSEHAE

HEERT—MNEENRBFS -

1. EE—MESAFNWDCEMWDEE"1“, RAWDE REHBURAS , BB MAE"1"
LB B Fo

2. EEEN 4 EEZAERY WDCE B "0 , ARk WDP BEASENHIE.
WDE HEE T UEE,

www . BDTIC.com/ATMEL
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Fp 2388 ATmega8515 MR IfALE, B —fRH) AVR FIFALEBESI P11 Ef 5 kb
®’r,
ATmega8515 RFMIEIR o) swmewse
BF
B &= gt @) IR FlTE X
1 $000" RESET SNERSIRP , LBE , EBERNEN , B
nEN
2 $001 INTO NEBHRETIER O
3 $002 INT1 AERHRTIER 1
4 $003 TIMER1 CAPT ERES/TTEES 1 BIREH
5 $004 TIMER1 COMPA | EBTES / i 5128 1 LERITE A
6 $005 TIMER1 COMPB | ERI2S / it 5128 1 LkRIE B
7 $006 TIMER1 OVF ERER /iTEEE 1 B
8 $007 TIMERO OVF ERER / TTEER 0 B H
9 $008 SPI, STC SPI BR{TIE M4
10 $009 USART, RXC USART, Rx 53R
11 $00A USART, UDRE USART BiiE&EFeRz
12 $00B USART, TXC USART, Tx &%
=N\ E09PN | ANA COMP i =1
www . BDTEE _€om/A4MEL
15 $00E TIMERO COMP ERTES / THERER 0 LR IEL
16 $00F EE_RDY EEPROM #& #F
17 $010 SPM_RDY REEFEEENERE
Notes: 1. B4 {1 BOOTRST #imiEn} , EMN/ERF B#: 2 Boot Loader, ES M. P156“ X #%5|
SEAEF - EENRN AL (RWW, Read-While-Write) ) B EmIEHEN ” o
2. HEFEMCUCRMIVSELENMET , i HiE £ E|Boot XAV it ait , b AT FAN T
& 2K SERRit 1 R b it S Boot XAtk 2 #.
Table 23 44+ 7 A EH BOOTRST/IVSEL iRE T EN MA@ EMNME, MREFK
EAEEERRT  FEEMEEEY, AFPULUELERERRF, A8  IREMOEN
TRAKX , mMEMAPKEENT Boot X, MIENEEZFETUNBEZEERF, RIXRTZE
ik,
50 ATmega8515(L) m———
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Table 23. S EENENHEE (1)

BOOTRST IVSEL | &{rihht o i ) S e b
1 0 $0000 $0001
1 1 $0000 Boot S tb ik + $0001
0 0 Boot & fi #tb it $0001
0 1 Boot & i #tb it Boot it + $0001
Note: 1. BootXE{uitbit 5| F P167Table 78, N FHB £ BOOTRST ,“1”"RRKLHRWRE , “0°K T
SN
ATmega8515 AN SN MHPUZEMT :
4 HE rRB e
$000 rjmp RESET D ENAR
$001 rjmp EXT_I NTO : | RO A
$002 rjimp EXT_INT1 ;| RQL A
$003 rjmp TIML_CAPT D ENE1BRAOW
$004 rinmp TIML_COVPA ;| ENZE1 LR AGRK
$005 rimp TIML_COMPB ; &A1& BAW
$006 rjmp TIML_OVF D ENZ1LRHAOW
$007 rjmp TIM_OVF D ENE 0 RHAW
$008 rjmp SPI_STC ;. SPI £ RAM
$009 rj mp USART_RXC ;. USART I 4 RaE
$00a rj mp USART_UDRE ;  UDRO Z=aHR
BDT I Ciocom/ ATHEL
$00d rjmp EXT_I NT2 ; | RQR @
$00e rjnmp TIM_COW ; EREEO0 hBRam
$00f rjmp EE_RDY . EEPROM#& a1
$010 rj mp SPM_RDY ; SPMREZEHR

$011 RESET: Idi r16, hi gh(RAMEND); R

$012 out SPH, r16 ; IREHERIES N RAMBYTRER
$013 ldi 16, | ow( RAVEND)

$014 out SPL,ri16

$015 sei ; BEREHR BT

$016 <instr> Xxxx

ATMEL s
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LR BOOTRST &4#2 ,Boot X 2K F¥7 , H M fEaE 2 B & f72% GICR #Y IVSEL
Bfua , AENSMMPHIRENOT

3k SRc] e e
$000 RESET: Idi r16, hi gh( RAVEND); TR
$001 out SPH,r16 ; IREHARIEH N RAMBYTRE
$002 Idi r16, | ow RAVEND)
$003 out SPL,r16
$004 sei ; BEREHMT
$005 <instr> xxx
.org $C02
$C02 rjmp EXT_I NTO ;1 RQO AR
$C04 rjimp EXT_INT1 ;| RQL A
$C2A rj mp SPM_RDY ;. SPMELE AR
B2 BOOTRST 24%f2 , B Boot X 2K ZHiat , BN EM NP MIZEMT -
bk (Sac ] el BiEA
.org $002
$001 rj mp EXT_I NTO | RQ A
$002 rjmp EXT_INT1 . | RQL &%
$010 rj mp SPM RDY SPMB & A

WWW .

$Co1
$002
$Co3
$Co4
$C05

BDTAC.. com/ATMEL

out SPH, r16 ; IREHERIEH N RAMEYTRER
Idi r16, 1 ow( RAVEND)

out SPL,rl6

sei ; fEREHMA

<instr> xXxX

HiE4y BOOTRST 2472 , Boot K 8K Fiiat , B MifERE 28I & 787 GICR #Y
IVSEL Bfurf , BN EMMPMRENT :

Hh ik

.org
$C00
$C01

$C02
$C10
$C11
$C12
$C13
$Cl14

$C15
$C16

52

(Sa5)
$C00

RESET:

el BiEA
rj np RESET ; Reset A
rjmp EXT_I NTO ;| RQO A
rjimp EXT_INT1 ;| RQL A
rj mp SPM_RDY ; SPMELZE R
Idi r16, hi gh(RAMEND); &R
out SPH,r16 ; IREHREH I RAMB TR
ldi 16, | ow( RAVEND)
out SPL,r16
sei ; fEREHMR
<instr> Xxxx

ATmega8515(L) m——
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E&Fﬁ X Boot Kz #B3+

ERATPHESIFER - GICR

The General Interrupt Control Register controls the placement of the Interrupt Vector
table.

Bit 7 6 5 4 3 2 1 0

| NT1 INTO INT2 - - - IVSEL IVCE | GICR
®/E R/W R/W R/W R R R R/W R/W
WHE 0 0 0 0 0 0 0 0

o Bit1—IVSEL: o=k

% IVSEL A "0“ B , BT EN F Flash FAE2580 18t ; 2 VSEL 8 "1“ B |, AR
B3 Boot KA iAtbit . SEFRAY Boot X tatth it 1S4 {7 BOOTSZ BE. BEiKkiE
2% P156° X#F5ISRARF - EEMRER ATBLE (RWW, Read-While-Write) #9 B 34w
BEEN . ATHLEEEZRAREFHEER , EHNIVSEL HEEERNTIRE :

1. BFEEEEHRFEREN IVCE

2. EEEN4INTHERENEENKIESA IVSEL , FENX IVCE B 0"

AT ERFIE R B4R, HSE , FE IVCE NAAMRMERELT |, H—EREFD

B IVSEL #EZFN T —FiEG. MRRA IVSEL BRE , NP #f#EE IVCE ZEH

AN EARREFREL, RESESNM I FZRHFIHIM,

Note: EHHTEEN FBootX , HBoot#iE iz BLBO2# LRI , MIIAIT R A X K T2 B P BT AR 22 1
 EREENTFMAKX , B Boot $iE BLB12 #4mT2 , M 1T Boot X M2 F 8 i
2k, BX Boot MIEMMATIESN P156° XiFSISFRARF - EEMER T LIE
(RWW, Read-While-Write) #9 B E4rT2&ED ” for details on Boot Lock bits,

www . BDTIC.com/ATMEL
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+ Bit 0 — IVCE: Fifim RIS ERE

3 IVSEL Bt IVCE 4EfL. £ IVCE & IVSEL B##z/5 4 Mt EAH , IVCE #

BHEE. WEIEAR | B IVCE R, RBMT

Cam R HIRE

Move_i nterrupts:

; fEREFET M ERE

Idi ri16, (1<<IVCE)
out MCUCR, rl6
;TR EHBE boot X
Idi ri16, (1<<IVSEL)
out MCUCR, rl6

ret

C R fl=

voi d Move_i nterrupts(void)
{
I* fEREFETEEMNIEHR */
MCUCR = (1<<IVCE);
I+ e EEBE boot X */
MCUCR = (1<<I VSEL);

www . BD]

1C.com/A

'MEL
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1/0 ¥m A
43

ERBRAKF IO FEAR , FIE AVR IO ImOMEEEEMNIE - 5K - BIEE, XEWKRE
FASBI CBI EETHRERLEEMN O (HERWOBE, Hib /L ®BHE ) T2
EEMATEHMERNAE (RERKOBTF, b/ FrELNBME ), MHEPREEX
MEIRSNEESD | WL SRR A B |, B33 LED, FREMKOSIMBEESHEETL
K ERBME, AERPZMES Voo MMARE |, W0 Figure 29 FiR. SN P186“ 285
B BURBEEN S HTI&,

Figure 29. 1/0 S| EHNREHE

pu

Pxn

|
|
|
|
|
I R
|
f Logic
1 |
Cpin T I See Figure
| "General Digital 1/0" for

Details

www . BDTIE€ . com/ATMEL—

ERBERET /0 KK O

2512F-AVR-12/03

APAENSESNUUBEARRIRE . NEN ¥ RRGEONFS , M/IEMN ‘n” KFK
NHEFES, BRERFEEERE, ffitl , PORTB3 R THOBMWE 3 , MATHWE
A®RA N PORTxn., ¥E /0 FESEFMMUENIITF P714/0 ix O F1FE509 1% 7 ,

BNKEOFBBE = /0 Tt : BUIEFFSR - PORTx., HIES @EFFER — DDRx M
im O ASIHE — PINX. BIESTESMBIEHAQFTESNEL/ EFES  MisOmASIBER
RigHFEE, Y5178 SFIORW Lty PUD B FIAER DN S| BA EhiearE
W EIE,

EREARZIORMNIFEOESA PS5 ERBERARFI/IOMIKO” ., 2HIROSIMESSE
“EEE AN , W P60 SmOMIE ZINEE " FiR. 1B NS MERM EMAIH LT f#F S| M
K58 = Thie,

FRERLESIMNE e T2 MEMSI B T EREF 110,

wmAANER LB (ALHEAYIIEE ) BWXE /0, Figure 30 3 —4 /0 ¥ A 5| HIAY % BA

ATMEL s
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Figure 30. @A =F /10

Tj}’—°< (B PuP
__——
Q D :
DDxn
3. S
I ___L——-WDX
RESET
> RDx
: S "
(92}
2
A1 <
P Q D
o ~ PORTXN b <
e |-
I WPx (@)
RESET

SYNCHRONIZER

1_|' iF(:

f— SLEEP : RRx

clkyo
WDx: WRITE DDRx
PUD: PULLUP DISABLE RDx: READ DDRXx
SLEEP SLEEP CONTROL WPx WRITE PORTx

—— | OCK Eg = RE XJREGISTER
Note: 1.

WPx, WDXx, RRx RPx %u RDx ¥ F & — % O K P S| I B 2 — #£ 89, clk,o, SLEEP
PUD NIXt PR A B i O R — B8,

FMNmOS|IHEEE =/ 21E85{L : DDxn. PORTxn # PINxn , 1 P71“/O % O 21288
Ki%BE ” TR, DDxn {uF DDRx Z1£25 , PORTxn X F PORTx &1F8% , PINxn ¥ F
PINx 1785,

DDxn LARiEZRSIMA BB, 2% DDxnl "1“ 8t , Pxn BEE @ ; BN RHE A

HSIMEE N AR, #:T PORTxn jJ "¢, EREEERER, MRFTEXAXANLASE
|, LUF PORTxn BE , G CINEE N M E, SUNELWA=S  BEL
DR B R EE T,

LHolHEE N e |, & PORTxn K "1, SIM@HSHEF ("), B HEEF (0%,

£ (SMEE ) =7 ({DDxn, PORTxn} 0b00) %i i F B F ({DDxn, PORTxn} = 0b11) A fd:
%xzsﬂﬂiﬁtwm LRI EBBESERE ({DDxn, PORTxn} = 0b01) i HEKBEF ({DDxn,
PORTxn} = 0b10) ERHERAREE AR, BE , L?ﬁ%ﬁﬂﬁﬁ%é;&éﬁﬂﬂ%&
B, BNEERETEERES BT AR LA H. MRERABERTRXEF , AT
B3 Bz SFIOR E 1725/ PUD RZ ILFrA T D8 LB,

EEmANBEEEFZAVRECERENRE, AR XAEFESES (DDxn,
PORTxn} = 0b00) =i i & B F ({DDxn, PORTxn} = 0b10) fE B B,

ATmega8515(L) m——
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BRES| B E R

2512F-AVR-12/03

Table 24 B4 7 SIHINIEEHIES
Table 24. %O S|HEE

PUD L
DDxn | PORTxn | (SFIOR) IIo R UL
0 0 X WA No B (Hi-Z)
0 1 0 WA Yes | #4\EPeEERHR AT S5 H R
0 1 1 WA No B (Hi-2)
1 0 X L] No WHEET (RUEBETR)
1 1 X i No RS8BT (MEER)

M ELE DDxn , # A LAUBIS 3 BY PINxn B 785K 3R 1B 5|8 F, &0 Figure 30 Fi 7R ,
PIan #ﬁ%ﬁﬂ’]%/\u'—-_fﬁ AIEANBIFSRAR T —MNR$ER. L#TJE—JJ«XJI’_%EW%ET'{*
REREXRENERNESEENBHTSIMEFTLMERNESTRE. HRRESIAT
JER. Figure 31 AREEIMBF RS RN FE. RAMRKIMEBIER D BN tyy ma
*l] tpd,min°

Figure 31. EUS| I BB Y RS

SYSTEM CLK

INSTRUCTIONS ‘ ‘ e, Pivx

WWw . BET 1Ceem¢ﬁWtL

PINxn

r17 : 0x00! : OxFF

pd, ma:

: tpd min

TEEZRE—MRENS THA 2 ERANNSEE, Y ES N ENBEER XN
B ; MRS S hBrHES L\ A BT , WEAH SYNC LATCH S B W E KR, &
HRERES RO | AEERERNRENS EFORBEE PIN BFSE, Mt
Mty BT, S EMESHIRERRT v~ 1% M RENH,

o Figure 32 FiR , IEVAGRB FHWSIMEFNZEEREED out MIREUES in ZBA
—AE'I’f"I’ﬂEﬁE’JIETJFm o nop . out 1§ EH'J‘%‘FE’JJ:?I-/:}ELL SYNC LATCH 558,
e N ] 25 SR B ISR 1 tog N—DRERTE

ATMEL s
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Figure 32. B4 FHSIM BTN RS

SYSTEM CLK |—| ]

r16 | OXFF

|NSTRUCT|ONS X out PORTx, r16 >< nop >< inr17, PINx ><

SYNC LATCH |
PINxn ‘
r17 0x00 X oxFF
tpd

www . BDTIC.com/ATMEL
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THNFERTOMEMKRO BASIORM 1, FESIM 23, ARSI 4 2 718
BRWA  ENCIM6 A 7 RE EHRE, RETE N SMONERER, DHNETE
WA RIERHABAFDZABAT - nop &%,

TR BHIRE D

; EX EWEBEMRESETHH

; NIWASIEEN S @

| di r16, (1<<PB7) | (1<<PBS6) | (1<<PBl) | ( 1<<PBO0)

| di r17, (1<<DDB3) | (1<<DDB2) | ( 1<<DDB1) | ( 1<<DDBO0)
out PORTB, r 16

out DDRB, r 17

;. RTREFEA nop S

nop

; REUR A S|

in r16, PI NB

C RupiE "

unsi gned char i;

[* EXELHEBENRESETHE */
[* AWmOSIMENE®E */
PORTB = (1<<PB7)| (1<<PB6) | ( 1<<PB1) | ( 1<<PB0);

www . BDTFC -com/ATMEL

[* EEUROSIE */
i = PINB;

Note: 1. TELHEBFEFERATHNE TR, HENEN TEEMREIRNNERE.

B A FREMERES I Figure 30 Fi R , BFWAGS (EZESAMAI[NAA ) AT EIh, A SLEEP
{E2 H MCU MBEIR IR 5|28 15 5 M IBIRAE = T SE L ERMARTHEN M AR
B V/2 BHEFERZHBER,

SIBE R SN\ ER R s A B SLEEP 55tk TEFAESI BRI 58 —ThAERY SLEEP tBik{uF
SETIhEE | M0 P60” im O MY SE —ThaE » B IER MY BB%E,

HRINMIMSIHEENETRZERTRILE LS R PUMTET | MRAIRHUZE E
B2, MSIM EXMEMT BT, N MCU M BEBRAE =X 1 B2 At A0 B2 Y A58 A BT AR 5O B Ao
By £ BERR AT B T SLEEP S S ER RARME SR B , MREBEINDSETHAZ
NEpEE  FETRETFISBINESEL,

ATMEL 5
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ATMEL

MEBSIMARBER  BNAXESIMWE T —MNAERT, BRMEXFR , ERENKE
BATASHHBFZRARER  EERFERLRESI XA HEN B P MG AZES
EHeHFmAERES (. THEEX, ZREX ) HEER,

REENRIEAASIMERBERFN S EZREENT LN BEHE, ERIRHREMA
LA BREFRER, MREVNNDFEHERERVENEANS LR T EMAE, T

HEEENARRASIMS Voo 3 GND E# | B IXH AT 1E 5| BB AN et B
a-:lEE:/)ILo

BRT —REVEF 1/0 29 , REBuROSIMEBEFE_TheE, Figure 33 %83 T H Figure
30 fEi{b HREVIR O SIMEHIES R NAHE _EEMERN. XERERNESTLE
NEFMENHKOSIK , EXRATAEEREAT AVR R EEEFTE O S| MK — X%
B,

Figure 33. SO/ E —Thae M

PUOExn A
PUOVXN
PUD

DDOExn

DDOVxn

DATA BUS

DIEOEXn
DIEOVXn
SLEEP

I
12
= P Dixn
€ AlOXn

PUOExn: Pxn PULL-UP OVERRIDE ENABLE PUD: PULLUP DISABLE
PUOVxn: Pxn PULL-UP OVERRIDE VALUE WDx: WRITE DDRx
DDOExn: Pxn DATA DIRECTION OVERRIDE ENABLE RDx: READ DDRx
DDOVxn: Pxn DATA DIRECTION OVERRIDE VALUE RRXx: READ PORTx REGISTER
PVOExn: Pxn PORT VALUE OVERRIDE ENABLE WPX: WRITE PORTX
PVOVxn: Pxn PORT VALUE OVERRIDE VALUE RPx: READ PORTXx PIN
DIEOExn: Pxn DIGITAL INPUT-ENABLE OVERRIDE ENABLE clk,: 1/0 CLOCK
DIEOVxn: Pxn DIGITAL INPUT-ENABLE OVERRIDE VALUE Dixn: DIGITAL INPUT PIN n ON PORTx
SLEEP: SLEEP CONTROL AlOxn: ANALOG INPUT/OUTPUT PIN n ON PORTX

Note: 1. WPx, WDx, RRx, RPxFIRDx3 T [& — N O WA 5| MR 2 —# 89, clk,o, SLEEPAH
PUD NI FAIAMmOBR KN, HESUANE-MESER.

60  ATmega8515(L) m————
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Table 25 A E —MEEEHMNESME N, XFIXELAH Figure 33 95| MEw O &3S,
Table 25. % —ThaEMY 1% BA

B5EH £ % ¥ B
PUOE EHrepR EWESEN , LRNBEFRENZET PUOY ; EIVES
B R &S I {DDxn, PORTxn, PUD} = 0b010 B Lk $7 68 fH fF 8t
PUOV EHrepR % PUOE &1 , | PUOV B / BER Lhi AR fFaE / 2
BERfERE 1Ib , MAE DDxn, PORTxn # PUD &H1Z88 & MUMIRE
anqa
DDOE BIEAE MRWEFBEN , Wi HIKsEEH DDOV 24 ; EkE
B AL E5EE , mHIKsI AR DDxn FiFe5i24]
DDOV BESAE # DDOE &1 , W DDOV &fv / FFrt i HIX B fERE / 2
EHFERE It , M7F % DDxn HFE5MiRE M
PVOE s OB MBXMEFEN , BRHIESNEEE , wOHIEHR PVOV
B kL 24 & PVOE BE , Bk FEE |, WWOHEHRTE
2% PORTxn #24l
PVOV i O w PVOE RE , IsOEIRERN PVOV , MTAEFFE
EHfERE PORTxn A& &
DIEOE B A MBXMESEN , BT AFEEH DIEOV 24 ; &
B R DIEOEBEE ,HFMm AR MCUNRASBEE (EFES
BERRAE S )
DIEOV BEBmA % DIEOE &1z , DIEQV Efu / BAENEFH AFR /2
B AL b, MAE MCU RS ( EEER |, BEER)
T B=F | JE AN IR T T, XMEBESRE
WWW C ol A s H s A m e
- - W e = s g =
AIO BEMES BEBA /., E5EESSIEESHE , MATLA
WA EX @A
TEMNLVNTHEEMEEASNRONE_DREURBEXNES, EfRESEEXEZ
IhBERY IR B,

ATMEL o
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Y% IhEE 10 F1E8S - SFIOR

Bit 7 6 5 4 3 2 1 0
I - XMBK XMM2 XMM1 XMMO PUD - PSR10 | SFIOR

®/B R/W R/W R/W R/W R/W R/W R/W R/W

HE 0 0 0 0 0 0 0 0

« Bit2-PUD: it 3

BE{et, BIERFFFEF DDxn M PORTxn BLE R thEﬁBﬂ ({DDxn, PORTxn} =
0b01) , /O MK LR EBPH 2 1E, ES I P56* Bl 51k

w0 A =IhaE w0 A BYSE ZThEE N SN ER 17 3R 2 O VK 2 19 b DA TR 4%

Table 26. %0 A BY5E —IhAE
WOSIH | $F=IhE
PA7 AD7 ( H\EB17 i 8R4 O it KR 2R 4B 7)
PA6 ADG ( H\EBT17 ik B 48 O it I BR 4B 6)
PA5 ADS5 ( /BB 77 f B3 8 O b ik B2 B3E {1 5)
PA4 AD4 ( H\ERTFfE R O bt R k4B (T 4)
PA3 AD3 ( ARz 6 B8R E O bk | BB 1L 3)
PA2 AD2 ( H\EBT7 % 853 O ith it R BB 2)
PA1 AD1 ( H\ERT7 % 853 O ith it R BB 1)
ADO ( S\ER 7% 854 D tth it R B(#E 42 0)

iy BDTLCE COM/ATEL ™"

ﬁ$$ PA7/AD7 PA6/AD6 PA5/AD5 PA4/AD4
PUOE | SRE SRE SRE SRE
PUOV | ~(WR|ADA")« ~(WR | ADA) - ~(WR | ADA) « ~(WR | ADA) *
PortA7 PortA6 PortA5 PortA4
DDOE | SRE SRE SRE SRE
DDOV | WR | ADA WR | ADA WR | ADA WR | ADA
PVOE | SRE SRE SRE SRE
PVOV | A7-ADA| | A6-ADA| A5 « ADA | A4 « ADA |
D7 OUTPUT « WR | D6 OUTPUT + D5 OUTPUT « D4 OUTPUT -
WR WR WR
DIECE | 0 0 0 0
DIEOV | 0 0 0 0
DI D7 #A D6 % A D5 A D4 %A
AIO - - - _
Note: 1. ADA j]itiﬂ,iﬂ:ﬁ*& (ADdress Active) AR E A& uk 5 BB, &S M. P22" S E5B1F
flsREO "
62 ATmega8515(L) m————
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WO B ME_IhsE

WWW Bl

2512F-AVR-12/03

Table 28. PA3..PAO FY 5 —Thak

g% PA3/AD3 PA2/AD2 PA1/AD1 PAO/ADO
PUOE SRE SRE SRE SRE
PUOV ~(WR | ADA) » ~(WR | ADA) ~(WR | ADA) ~(WR | ADA) +
PortA3 PortA2 PortA1 PortA0
DDOE SRE SRE SRE SRE
DDOV WR | ADA WR | ADA WR | ADA WR | ADA
PVOE SRE SRE SRE SRE
PVOV A3+ ADA | A2« ADA | A1+ADA | AO « ADA |
D3 OUTPUT + D2 OUTPUT « D1 OUTPUT + DO OUTPUT «
WR WR WR WR
DIEOE 0 0 0 0
DIEOV 0 0 0 0
DI D3 #WA D2 A D1 #A DO A
AIO - - - -
im0 B KY3E =ZheedlF Table 29,
Table 29. %0 B K958 —IhéE
El) by [ .
EC-cam/ATVE
ISMPHE\Q mﬁ\%ﬁ )I Vil
PB5 MOSI (SPI B& =ML / MURAES )
PB4 SS (SPI MHLIERBA )
PB3 AIN1 (1EBL LR ARIA )
PB2 AINO (BRI LIRS ERA )
PB1 T1(T/C1 AAEBIT B A )
PBO TO (T/CO AAEBitEREH A )
OCO (T/CO #i i LR ITER#i i )
SIHEENT :

* SCK-i¥%A B, Bit7

SCK: SPIBER EHA R L MHLE R A 2 THETMHEXE ,Fie DDB7 iREM
i, INEIHERFRENEA. HATHETENERN , XS BIESEH DDB7 2

#l, IRENWMASE , LR EBEFEH PORTB7 #£4l,

* MISO - %0 B, Bit 6

MISO: SPI BEM ENKERA  MIBEREH, S THETENENXT , Fi& DDB6 RE
WA XA SIIEFRE N A . S THETMERR | X5 H3E7S @B DDB6 12

#H, RBAN@MAR , LhiEAH PORTB6 24,

+ MOSI-¥%A B, Bit5

ATMEL
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MOSI: SPI BEM EHEHEME , MILBIER A . Y TETFMIERXS , 716 DDB5 &iE
WA XA S EFIRB R A, HTHETFTENERE | X SIEHERIES @B DDB5 #
%uo_iﬁfémﬁﬁ)\ﬁ , ERIEFEE PORTBS 24,

+ SS-#M B, Bit4

SS: MHLERB A, Y THEFMIERE , Fit DDB4 & B[ , XN S|IHEBEB R @
Ao HIEFEVERXN , X/NSIHNEIES @ HE DDB4 24, I ERNWMAS , LHHEHE
B PORTB4 4,

* AIN1 - %0 B, Bit 3

AINT , BELER G A, BEEZSIMAMAR , CIMAE LA Bl , BB FiROEE
SRR BRI REAR P R

* AINO - $% [0 B, Bit 2

AINO , BELLLRIESM A, BEEZSIMAMAR , IMAS LA Bl , BB FiRO e
SEMERER TR R,

« T1-i%0 B, Bit1

T1, T/IC1 it #ERR.

+ T0/OCO - #% M B, Bit 0

TO, T/CO it #ERR.

OCO i LE R TR SR Ay 3 - PBO AT LA4E SR T/CO #i i LE B AE SR A9 4 HH o BL RS S| B 420
FRE R (DDBO REH “17), OCO 22 PWM =X a4 H 31,

Table31 im0 B W =IhaES P60Figure 33 MEHFESXKEKET —#, SPIMSTR
INPUT A SPI SLAVE OUTPUT #5% T MISO{ES , T MOSI AT LA 53 ## 3 SPI MSTR OUT-

www . BDTTC. com/ATMEL
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WO CHME =TIk
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Table 30. PB7..PB4 Y5 —IhAt

www . BD]

5% | PB7/SCK PB6/MISO PB5/MOSI PB4/SS
PUOE SPE - MSTR SPE « MSTR SPE « MSTR SPE - MSTR
PUOV PORTB7 «+ PUD | PORTB6 « PUD PORTB5 « PUD PORTB4 « PUD
DDOE SPE « MSTR SPE « MSTR SPE « MSTR SPE « MSTR
DDOV 0 0 0 0
PVOE SPE « MSTR SPE - MSTR SPE « MSTR 0
PVOV SCK #ith SPI M4 H SPI MSTR #i 0
DIEOE 0 0 0 0
DIEOV 0 0 0 0
DI SCK %A SPIMSTR # A SPI MAL% A SPISS
AIO - - - -
Table 31. PB3..PB0 KI5 = Ih#E
BSEH PB3/AIN1 PB2/AINO PB1/T1 PBO0/T0/OCO
PUOE 0 0 0 0
PUOV 0 0 0 0
DDOE 0 0 0 0
'Ie Cﬁmlézrl\nrl 0
- dVIL_ L_ | oco s
PVOV 0 0 0 0CO0
DIEOE 0 0 0 0
DIEQV 0 0 0 0
DI - 0 T18A TO WA
AIO AINT B A AINO %A - -

im0 C M ZIEERT Table 32,

Table 32. im0 C KYZE =ThkE

%% 0 S - famby |
PC7 A15 (SMNERTZA% BRI O btk i1 15)
PC6 A14 (HNERTZAE BRI O stk i1 14)
PC5 A13 ( AEBTFME BB O stV 13)
PC4 A12 (AEBIFME S EE O HHE T 12)
PC3 A1 (S BRI AR ERIZ O 3T 11)
PC2 A10 (S EBTFAE SR O sk 4 10)
PC1 A9 ( H\ERTF ik 8R4 O b3t {7 9)
PCO A8 ( J\EBTF Ak 2R3 O i uk {7 8)

+ A15-1%0 C,Bit7

ATMEL
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A15 | S\EREMETE O 15,
« A14-#50 C, Bit6

A14 | HERTEMEERIEO MU 14,
« A13-¥%H C, Bit5

A13 |, NEEMEFE O 13,
« A12-#%H C, Bit4

A12 |, S Ef O b 12,
« A11-3 0O C, Bit3

A11 | ANEEMSFE O 11,
« A10-¥#80 C, Bit 2

A10 , A Ef Oz 10,
« A9 -¥%0O C, Bit1

A9 , AERFM eSO 9,

« A8-1%%A C,Bit0

A8 , AEBFMESREO MUY 8,
Table 33 # Table 34 i 0 C B3 = Ih8E S P60Figure 33 WEREFTXIKE T — i,

www . BDTIC.com/ATMEL
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WWW . B

Table 33. PC7..PC4 Y55 —Ih#E
BE5E8H PC7/A15 PC6/A14 PC5/A13 PC4/A12
PUOE SRE « (XMM<1) | SRE * (XMM<2) | SRE + (XMM<3) | SRE « (XMM<4)
PUOV 0 0 0 0
DDOE SRE « (XMM<1) | SRE * (XMM<2) | SRE + (XMM<3) | SRE » (XMM<4)
DDOV 1 1 1 1
PVOE SRE * (XMM<1) | SRE * (XMM<2) | SRE + (XMM<3) | SRE » (XMM<4)
PVOV A15 A14 A13 A12
DIEOE 0 0 0 0
DIEOV 0 0 0 0
DI - - - -
AIO - - - -
Table 34. PC3..PCO Ky 55 —Ih#E
BE5E8H PC3/A11 PC2/A10 PC1/A9 PCO/A8
PUOE SRE « (XMM<5) | SRE * (XMM<6) | SRE + (XMM<7) | SRE « (XMM<7)
PUOV 0 0 0 0
DDOE SRE « (XMM<5) | SRE * (XMM<6) | SRE * (XMM<7) | SRE * (XMM<7)
~N\T I1 o WG ATTAL ]
< (XMME5) E| ﬁﬁ-\ SRM)@t SRE *+ (XMM<7)
PVOV A1 A10 A9 A8
DIEOE 0 0 0 0
DIEOV 0 0 0 0
DI - - - -
AIO - - - -

2512F-AVR-12/03
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W0 D W =IhaE w0 D M58 —IhAES|F Table 35,

Table 35. %O D 955 —Ihik
WOSIH | S=zhek
PD7 RD (&SP IF A ES 11T )
PD6 WR ( B ASNEBIZ i 88638 )
PD5 OC1A (T/C1 i bR A IEER S )

PD4 XCK (USART SAEBEtéh A / it )
PD3 INT1 (AR IT 1 %A )

PD2 INTO ( AAEBH BT O KI5 A )

PD1 TXD (USART % i 5| )

PDO RXD (USART #i AS|# )

E-DEREMT :
« RD-i®%0 D, Bit7

RD 0 /MEBAR B 17 8 BRI HUIR IR AL

« WR-1H D, Bit 6

WR SN IIR  B B A B AL

« OC1A-ix0O D, Bit5

OC1A , i i LB ITEL A Bt :PD5 3IBMER T/IC1 5 1B A SR Ao FE XD BE T 31

Ye sl (QRD5 & e £ PWM XK ERN g2 I08ES ., O R o
"XCR , USART S EpiTr, Thiz D (05 725 (DDD4) 2 HIReh e B (ODD4 B ) A

(DDD4 &Rk )o RE Y USART THERSERR , XCK ST EX.

« INT1 -0 D, Bit 3

INT1 , S\EBRIlT 1, PD3 SlIiIER MCU BI S EZB A TR

« INTO/XCK1 - # 0 D, Bit 2

INTO , S\EBeh iy 0, PD2 SIEIERN MCU BISZBHBTIR

XCK1 , S\ERRtdd, BRdE 75 M 1785 (DDD2) 12 &l ast44 v #ar i (DDD2 & {v )=k % A (DDD25E
B )o

« TXD -¥%A D, Bit1

TXD B USARTHIERIB RIXSIMI, 2{ERE T USARTHRESSE X oI MR 4R E N &
4, ket DDD1 F#EE4EA .

« RXD -0 D, Bit0

RXD 2 USARTHI S IB1Z US| B, M ERE T USARTRYIZIRES /T | IX/NSII#sa #ig B N
H , It DDDO F24ER . B2 PORTDO {i#R{=H| LR 8 FE,
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Table 36  Table 37 fFfixn O D W56 —ZhEES P60Figure 33 MEREBESXEBKE T — &,

Table 36. PD7..PD4 K% —Ih&E

E8EH PD7/RD | PD6/WR | PD5/OC1A PD4/XCK
PUOE SRE SRE 0 0
PUOV 0 0 0 0
DDOE SRE SRE 0 0
DDOV 1 1 0 0
PVOE SRE SRE OC1A fE8E XCK % i 58
PVOV RD WR OC1A XCK #i it
DIEOE 0 0 0 0
DIEOV 0 0 0 0
DI - - - XCK # A
AIO - - - -

Table 37. PD3..PDO KI5 —Ih&E
BESEH PD3/INT1 PD2/INTO PD1/TXD | PDO/RXD
PUOE 0 0 TXENO RXENO
PUOV 0 0 0 PORTDO « PUD
PNT I ~AA AT NET | Rxeno
BDTIC.com/ZATMEL -
PVOE 0 0 TXENO 0
PVOV 0 0 TXD 0
DIEOE INT1 fE&E INTO fEE&E 0 0
DIEOV 1 1 0 0
DI INT1 #A INTO % A - RXD
AIO - - - -

ATMEL
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W0 E WS —Thee w0 E ;958 —ThEESIF Table 38,

Table 38. 0 E ME—ThaE
SIR $E-Ihek
PE2 OC1B (T/C1 i b3 B FEEifa H )

PE1 ALE ( AP as st ut 877 8k )
PEO ICP (T/C1 3 A$E3IRSIH )
INT2 ( SAERHMT 2 A )
SIMEEMT :

+ OC1B-ix0O E, Bit 2

OC1B , % Hi LR PLEL B % i : PE2 SIMEN T/C1 i bR B Ay SN &R % Hi SR (DDE2 B
1), E PWM R ERTBRZhAERT , OC1B fEN%i 5| M,

« ALE - w0 E, Bit 1

ALE AABHIBEFHES U BiFEFREE S,
« ICP/INT2 - #%0 E, Bit 0

ICP — i AJ#3XS|B) : PEO SIRI4ER T/C1 % ARSI,
INT2 , S\EBR IR 2 : PEO ] LAYE 9 ShEZB A TR
Table 39 Fi% O E W95 —IhEE S P60Figure 33 NERE S XBKE T — i,

Table 39. PE2..PEO W55 —IhkE

BT 1 |
www JBDTT EMEL
PUOV 0 o o
DDOE 0 SRE 0
DDOV 0 1 0
PVOE OC1B E#fEaE SRE |0
PVOV OoC1B ALE 0
DIEOCE 0 0 INT2 fiE8E
DIEOV 0 0 1
DI 0 0 | INT2Z#A, ICPHA
AlIO - - -
70 ATmega8515(L) m————
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/0 %z O & 773 #Y 1t B
IR0 A BIBFFE - PORTA

WO ABEA@FFR - DDRA

IO AR AS|I B - PINA

RO B BI|EFHFR - PORTB

RO B M|\ A @ FE2R - DDRB
WWW.

S0 B3 ASIMbi - PINB

WO C #HI\EHFFE - PORTC

WO C HIT|S5 EFEER - DDRC

2512F-AVR-12/03

Bit 7 6 5 4 3 2 1 0

| PORTA7 | PORTA6 | PORTA5 | PORTA4 | PORTA3 | PORTA2 | PORTA1 | PORTA0 | PORTA
®/B R/W R/W R/W R/W R/W R/W R/W R/W
NRE 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0

| ppar DDA6 DDA5 DDA4 DDA3 DDA2 DDA1 DDA0 | DDRA
®/B R/W R/W R/W R/W R/W R/W R/W R/W
NkE 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0

| PiNaA7 PINA6 PINA5 PINA4 PINA3 PINA2 PINA1 PINAO | PINA
®/B R R R R R R R R
WIRE N/A N/A N/A N/A N/A N/A N/A N/A
Bit 7 6 5 4 3 2 1 0

I PORTB7 PORTB6 PORTB5 PORTB4 PORTB3 PORTB2 PORTB1 PORTBO I PORTB
®/B R/W R/W R/W R/W R/W R/W R/W R/W
BE 0 0 0 0 0 0 0 0

7 3 4
Toges oot Jopfe i DORE
R/ "RIW W = TR TRW®
HHE 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
I PINB7 PINB6 PINB5 PINB4 PINB3 PINB2 PINB1 PINBO I PINB
®IB R R R R R R R R
VIHE N/A N/A N/A N/A N/A N/A N/A N/A
Bit 7 6 5 4 3 2 1 0
I PORTC7 PORTC6 | PORTC5 | PORTC4 | PORTC3 | PORTC2 | PORTC1 PORTCO I PORTC
®/IB R/W R/W R/W R/W R/W R/W R/W R/W
WIRE 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
I DDC7 DDC6 DDC5 DDC4 DDC3 DDC2 DDC1 DDCO I DDRC
®’/IB R/W R/W R/W R/W R/W R/W R/W R/W
WHE 0 0 0 0 0 0 0 0

ATMEL
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WO C R ASIEIE - PINC

Bit 7 6 5 4 3 2 1 0
I PINC7 PINC6 PINC5 PINC4 PINC3 PINC2 PINC1 PINCO | PINC
®/B R R R R R R R R
B E N/A N/A N/A N/A N/A N/A N/A N/A
w0 D HIFESFEE - PORTD
Bit 7 6 5 4 3 2 1 0
I PORTD7 PORTD6 PORTD5 PORTD4 PORTD3 PORTD2 PORTD1 PORTDO I PORTD
®/B R/W R/W R/W R/W R/W R/W R/W R/W
HE 0 0 0 0 0 0 0 0
w0 D HIE S5 EEFFE - DDRD
Bit 7 6 5 4 3 2 1 0
I DDD7 DDD6 DDD5 DDD4 DDD3 DDD2 DDD1 DDDO | DDRD
®/B R/W R/W R/W R/W R/W R/W R/W R/W
BE 0 0 0 0 0 0 0 0
w0 D M ASIHPbit - PIND
Bit 7 6 5 4 3 2 1 0
I PIND7 PIND6 PIND5 PIND4 PIND3 PIND2 PIND1 PINDO | PIND
®/IBE R R R R R R R R
B E N/A N/A N/A N/A N/A N/A N/A N/A
0O E BIEFFER - PORTE
Bit 7 6 5 4 3 2 1 0

- | PORTE2 | PORTE1 | PORTEO | PORTE

www .BDTTC. Com/ATNEL -

0O E BB S [ FF8ET - DDRE

Bit 7 6 5 4 3 2 1 0
| - | - | - | - | - | pbE2 | DDE1 | DDE0 | DDRE
®/5 R R R R R R/W R/W R/W
k1A 0 0 0 0 0 0 0 0
WA EBWASIBM - PINE
Bit 7 6 5 4 3 2 1 0
| - - - - - PINE2 PINE1 PINEO | PINE
®/B R R R R R R R R
IRE N/A N/A N/A N/A N/A N/A N/A N/A
72 ATmega8515(L) m——
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SNERFRRTES SIHD INTO, INT1 5 INT2 ik, REMFRET KT , BNEESIHD INTO..2 BE
R, REBFEETEENTL , Pt g, XMNMERATLLARS £ G HE,
BHi%E MCU ##|21F2F MCUCR 5 MCU #Z#|5RAF 85 MCUCSR , HTAT LA
THA, EAR , REREBEFME (INT2 RLAME TR ). HABPHFELEH RS
NEBFAE (INTO/INT1) , RESIMBEFRE , PR~ %. EEXRINTO 5 INT1 &EE
STERRREARAE , /O BREMAMIHE , I P30 RN RERE DA 7 A AFE,
INTO/INT1 B9 R ET S HRN INT2 R FESW . bR | IX L AR i 7] U SR 25 4 M BERR
EXGREE, FERISRE (BRTZERAER) H /0 HHHEFLEN,

BEEF AL , AT MCU MNEEEXREN , ERIEBEFRE—EHNE ,
AR MCU NIRFWEHRBREE, BFUFRANMEBRLNMIR. £ 5.0V, 25°C BW&4
T, EANFRHES AR 1 ps, BNARNSSEENEE , E4ESE P186* £5
B, AEEXEIERHEATEENEF  SRESHETBEYIIRNARE , MCU
TAUEE, B EREBLA SUTRE , 10 P30 RAMM REER " iR, ZEESHN
FRAAKELSE , BEBIIRBERHMBEKRT , MCU IF¥EE  EFXBASI XM
To. ERPBEFEMLTREEBKORBLME MCU £RGBENRE , RAEMABEHRE,

MCU #Z#|EFEFR 8Pt & 4 SERA MCU IhEE,

Bit 7 6 5 4 3 2 1 0

| SsRE [ sRWi0 [ sE | sm1 | Isc11 | ISC10 1SC01 Isco0 | Mcucr
®/E R/W R/W R/W R/W R/W R/W R/W R/W
MHE 0 0 0 0 0 0 0 0

 Bit 3,2 -1SC11, ISC10: i & 5 X4l 1 Bit1 5 Bit0

SANERFR BT 1 ERSIRD INT1 BUR |, 205R SREG Fi7aR#Y | ARSI A48 B4 A i Bk (2 B L Y
o, AR 75 40 Table 40 PR, EARM LA B MCU B JERAF INT1 5[ LR BT, MR

3% > PEE0NE F Tpkitia Tva , B~ ;T — R B B HA B9 o o A
X B9 \ﬁgﬁ o i R e {HlER, , IBA(R B F TR
FE Y BB SHRIT T K.

Table 40. ¥ 1 filk 73 X425l

ISC11 ISC10 | %M
0 0 INT1 A{REBFE = £ R EER
0 1 INT1 S| EEEH BB BF T ARG S| K il
1 0 INT1 §9 T B&SR 7= £ FTiER
1 1 INT1 B9 EFR7= £ P ETER

» Bit1,0-1SC01, ISC00: K 0 Atk )51 Hl Bit 1 5 Bit0

S\EBH T O FHSIBD INTO Bk , 2R SREG FEE5MY | bREANLFIHE B #Y & T BRI B HY
if. &I Table 41 PR, TER MDA ET MCU B £ X4# INTO SIB EM BT, IR
EETORMAEARNLEFTAA TN , FBLEFLER A KT —/ et B HI 89 Bios 5 A
KT SRR RRERIF A A P, MREREEFaASN , BAKEF STR
BRI HFIIESHITREK.

Table 41. H}f 0 fi &k /5 =12l
ISCO1 ISC00 | iXEH

0 0 INTO J9{E 88 3 Bt 7= 4 Fh T i SR

ATMEL 7



¥R MCU 255788 -
EMCUCR

WWW [t

ERAPHEFIFER - GICR

ATMEL

Table 41. H 7 0 ik H 24l

ISC01 ISC00 | i%BA

0 1 INTO S| EEE M B BB T L EIF 5| & P I

1 0 INTO B9 FEER =4 hHTiER

1 1 INTO B9 EFB = £ P UTER
Bit 7 6 5 4 3 2 1 0

I SMO0 SRL2 SRL1 SRLO SRWO01 SRWO00 SRW11 ISC2 I EMCUCR

®/B R/W R/W R/W R/W R/W R/W R/W R/W
BE 0 0 0 0 0 0 0 0

« Bit0-1SC2: HHif 2 iR H 1%

FE AT 2 RANERSIRD INT2 B0 , 21 SREG F1F788/7 | /75 M GICR HFEEMNM
FETERMENNIE. ZI1SC2E 0, INT2 W FRBABIERM, £ISC2E 1, INT2H L
FHRBUE R BT, INT2 E’Jﬂ#ﬁﬁﬁkﬁ“&ﬁﬂ% HEINT2 élwtrimf*k$ Table 42
FIRBENOP RS XM, BEFRTEREBFHE , BREFEXARBELFEITK ,
REFEFEFH. MEREFNSIMIE , MASIXFPHIER. XZE ISC2HETRELE
T, HLEINEEESEES GICR BERMEMNPUITFEREN INT2 , REBHE ISC2,

BE , TERCEEFHFEPIH BTN GIFR %ﬁ%ﬁmﬁr‘qﬂ&ﬁh\*{i INTF2 B '1’
ﬁﬁlam

Table 42. &5 (/A E0) HHT4SH

S

B/ | HE | BX
Heffp= =g E 5 | B

s !_50 ns

Bit 7 6 5 4 3 2 1 0
| Tt INTO INT2 - - - IVSEL IVCE | GICR

®/E R/W R/W R/W R R R R/W R/W

HE 0 0 0 0 0 0 0 0

+ Bit7 — INT1: \ZBehHfiER 1 6ERE

L INT1 R "1, MBRAE1EEE SREG W | #EEL , ARSI B F I RERE T o

MCUJE)%?’“%'J%T?%% MCUCR 9 o b 8% 8 75 2.1 1 47 1/0 (ISC115ISC10)REF Hi 2

HEFR, TRAE, T2 INT1 EFfEH, LEMFLE, BIFE INT1 SIHEEREAESE
E%Iﬂﬂlﬁa$t$7$ﬁmmﬂz1b , PHTAR =4,

+ Bit 6 — INTO: A ZBHHriER 0 fERE

L INTO R "1, MBIRDEH1EE SREG B9 | /REENL , HNKISERS| B BT REEBET o
MCU I 8§22 41 5 17 28— MCUCR 9 oh B U8k 58 #2510 47 1/0 (ISCO151SCO0)RE i 2
BRLEFA, TEA , &R INTO BEFfRM. REMFRE , BIfE INTO SIHEEENHE |
RESMBFRETHNNT , R~ 4£,

+ Bit5—INT2: 4B MiiER 2 fFaE

Y INT2 R "1, MBRSEES SREG W9 | #REENL , NSRS R MR FERE T o
MCU i B $22 5125 47 22— MCUCR 9 F b 5185 8. T 42 50 242 1/0 (ISC25ISC2)RE FHf 2 H
EHB, THRAE , &2 INT2 5EF#EHN. REMFER , BIFE INT2 SIHERENHE , R
ES|MEBFRETHRMNEL , PEAE~ %,

74 ATmega8515(L) m———
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BAGMRETESS - GIFR

Bit 7 6 5 4 3 2 1 0

| INTF1 INTFO INTF2 - - - - - | cFr
®/IE R/W R/W R/W R R R R R
WHE 0 0 0 0 0 0 0 0

« Bit 7 — INTF1: A& dtr= 1

INT1 S| B F & £ B A& PRTER | HEMAEAMNFEIREINTF1, 202 SREG KT
| AR GICRZ1F 85 R Ay R T EAREAZ INT1 717 ,MCU ENBk R R AY R T m 8, 3 A
WRERBF2RZFSEIES, A, HFEMNETUEITEA 1" XKES,

» Bit 6 — INTFO: A ZEhiFHRE 0

INTO S| EBF & 4 Bh A i Al & R ITIE SR |, H B AIAE RI A P HTARE INTFO, 2NER SREG K {1
| LAK GICRZ 1785 R Y R T BEREAZ INTO 9”17 ,MCU BN Bk ¥ BB R A9 R T ) B, 3 A FP
WIRSEFZBEZNREEES, A, FEVNETUBELEA 1" KEE,

e Bit5— INTF2: SA\ZBHMTHRE 2

INT2 5| BB~ % A BR AR B AdUR R IE R | B A8 BRIV AP BTAR S INTF2, 20152 SREG U
| AR GICR F 172340 RIAY R M BEREAL INT2 59 17, MCU BN Bk 3% B RIRY Fh i /o) &8 o 3 A P
MRS BFEZREATFEE, A, FEUBATLBZREA "1” XKEF. T8, 34
INT2 P ZE R AR LERIEE XA | 2SI AZPHER, RESBINTF24REIRE
EENBBEE , R P59 BF M AERNERER ",
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BB PWM IIEER 8 L T/co 2— @AM eEE 8 Emss / iHREEn, EXTHANT
- sy . BEEIHE
ER RS / THERR O - KRR E L FERTNE ( HHI0R)
o TFHH , HALEBN PWM
- WEEEE
. SEHEAITHE
o 10 {URYET4RTR 2 IR ET
o A EEE PR H IR (TOVO Al OCFO)

Rk Figure 34 8 8L ERT 25/ 1T B BRI B{LAER . SEBRSIRIHES]ESE P2“ATmega8515k9 5| )
" o CPU AT LAIA Y 1/0 B1Ees , IEMASIH , ABEEE R, /10 FEH[ANMHMLES T
P86“8 [ TERT 2T / THERES B FERMHAA "

Figure 34. 8 i T/C K1EHE

< > TCCRn |
count TOVn
> (Int.Req.)
Control Logic

direction

Edge
A Detector | i
BOTTOM TOP —
I
A |B q | (FrIm Prescaler)

clkyy, Clock Select

< =0 N
|<DT: 1 >(Olri.Req.)
— N SR
<->| OCRN I
\J
5785 T/C(TCNTO) # % i Lt R & 1788 (OCRO) F 81U HF 7788, FHTER (BRI E N Int.Req. ) 1§

SHENERFMIREET 7R TIFR AR, A PEE A LUEE Er & h i ER S 7R
TIMSK BIt#ITERK. BHZEL%H TIFR M TIMSK,

T/C A BUBE Tl 2 S 25 FA A BR A e R IR 3 , S =& TO 5| Ay ARt 8RR IX ) o B4
R B RR G E FAW — DN et R S A0 RE M ( HEE )T/IC BHE. WRRE
EFREEFR T/IC A T, BTHPRERERA A HE N ERS B8R B8 clkqgo

ME R i H LR F 72 OCRO —ES T/C WEEHRITHR, LBNWERATANRSE
PWM K , S50 H LRSI OCO £ £ R ULIMRAV R H | 40 P78 f i LR E T~ HEARY
B, LRCREEHEFEMLRIRE OCF0, MHRET AR~ £ M LR PITER,
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EX AXNWEFZHFERIREZEMIUBEBANERNRT. NEWN " BRT TICHFS |, FELLED
R0 NEH X BRTHELEERETEE , FHEIHEE A, ERESEFHNEMSAS
BRI , FIINEER TCNTO RiAE T/CO iTHEsE , &5,

Table 43 HEXERA T £ X,
Table 43. EX
BOTTOM | it#k&5it %l 0x00 AFENEZE| BOTTOM,
MAX TTEEE 1T &l OXFF (T2 &Ry 255) B EDIA E MAX,

TOP T ERESIT 2T U 5 & R ERTEIIA R TOP, TOP E A LN EE & OxFF
(MAX) , iR EFM# T E:5 OCRO EMEE , B4 TEERNBE

T/C By RFEHIR T/C AL A EE S R R B IR, B4R R RIBERTEN | Tt
ERBEEHRNMT T/C #24|Z 1785 TCCRO KIRT4PIE R CS02:0 #4IM, P89“T/CO &
T/IC1 BT 340188 > N4 RS 2 M A RNER,

AL T 8 TICHEEL % H ARBHI N AT EE T, Figure 35 BN AT E D BRNER,
Figure 35. itHEE THIER

TOVn

DATA BUS (Int.Req.)

-
t Clock Select

Ed
M%iar ™

omAATIEE

( From Prescaler)
bottom T Ttop

EBHBE (HNHBET) :
count f£ TCNTO b0 1 ZE 1,
direction EFHNRERBIRE,

clear JBBR TCNTO (HFIEMNAEE ).
clky, T/C BB |, clkrg o
top R TCNTO ERIXE T HRKAE,

bottom =~ TCNTO ELAE 7 &/ME (0)

BETENTEES , ITHBRHXE - cky ZIES. M—=E—8%E. clky, THHA
A EBET SR RN AT e R =4, BARH AT IR R CS02:0 BE. X B EFE IR
(CS02:0 = 0) EBTRREMF L, BRFEHEE clkyo ,CPU #HALLiFE TCNT0, CPU Big
e BER EAMIRME (BT, RRE) WILERS.

ITBUFHIE T/C #4|2F 1785 (TCCRO) 8 WGMO1 1 WGMO00 RE. TR HRITH S
HEER OCO WBFEERENXR, BXITHFIMER=LNEMERESE P80 TE

B,
T/Cif thi F RS TOVORIEWGMO1:0 iR E K TEE X RIRE, TOVOABLA Fr=4£CPU
o

ATMEL m
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87 LE B BRI EE XS TCNTO F HH Lt R F 1288 OCRO#M TR, —B TCNTOZ FOCRO , b
BREMRAHTEES, EELXENT — N EN S A A H LLBRARE OCFO B, &
B OCIEO =1 H SREG W2 B HMitRE | B , CPU F~= £ H LB M, Tl
[REEFET OCFO BZES , IEBEHMAE "1” WARKES. BIEH WGM21:0
COMO1:0 iIREMN TN ITHEER , RELALERIBERESFETRNER. Bt , K
& £ B2 EF A max  bottom 5 53R BRE KA THESEKIER (P80 THEER 7).

Figure 36 Jy i i LR B Y T HER

Figure 36. MitH b RE T HEE
DATA BUS

OCRn TCNTn

1l <L

| = (8-bit Comparator ) |

OCFn (Int.Req.)
4
op___
bottom _, Waveform Generator »| ocn
FOCn —

www .BDTIC.com/ATMEL

B R

E TCNTO /B IE EE R T’

ERAHERET

WGMn1:0 COMN1:0

A PWM #EXXrt OCRO HFHNINEAHFFES  MEEETEEXMETEMESER
WEHINBERZE LN, XEFALUNESH OCRO F1F855 top = bottom RZIES kK |
MBS L= R R PWM Bl |, SEBR T FHikkod,

158 OCRO HESs BB RKBESR , HXF AR, FRENEHINAER , CPU iFRIKZ OCRO
EhEFIEEE  ZIEWE RIhEERT CPU IFRIAN R OCRO & &,

TEFIE PWM ERXE , ATLUBN X @ HME RN FOCO B "1” NARRTELRT
fii, BAEILLBRTETAENMN OCFO #7& , i RS ES / FEENET , B2 OCO 3IFH
B, FRENKE T LHLRIEE —# (COM01:0 RE OCOA REfI, BT , & "0“-"1
REZAL ).

CPU X TCNTO HESHNERESET — N ER I E R L LR ICE R & &£ | BIfELE
NENSEEREFEL T, XN LLANRE T/C 4 2R OCRO #A1L NS TCNTO
8 B B9 BB T A& P T,

BATFHEEZEERXTE TCNTO BBFET — N ER SRS AR L LRIE | EEHAH S
EERE A TCNTO aBXEE , it T/IC kN EREETSES. MREBEAK TCNTO B
BEZET OCRO, kBREEMBEEKRT , ERFTERNEFAELER, XK0lh , FEITEES
HITHEFITHRNTEX TCNTO EAZT BOTTOM W#HIE,

OCO WiR BN ZEREHRFEF O FFR A TH. RELHNIRE OCO WHEREHER

N T A A58 & H R FOC0, BMEEHRTRFEA LR OCO FERF[ELL—EBEREFT
HEE,

72 ATmega8515(L) m——
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SEE COMO1:0 FLLREE R R NEHH, COMO1:0 B F I BN,

www . BDTIC.com/ATMEL

ATMEL 1

2512F-AVR-12/03



HEB P far H 2 T

ATMEL

e B ER 2 COM01:0 EEXNEMRE, KX ERFIA COMO1:0 KEET —X
LEB PR R & AE B 9 H HE EEBOIRAS (OCO0) ; COMO1:0 i&#224] OCO S| H1E S8 KR,
Flgure 37 7= COMO1: o&ﬁ?‘ﬂnaﬁfﬂt&gaﬁl /O 1285, /O FN1/O S AR E R

o B RAHTE COM01:0 MEER I/0 x4 ZF1EE: (DDR # PORT), XK
oco RARIENEREE OCO F1F88 , MAR OCO 5|il, RE&EE At OCO FEH/ES,

Figure 37. Lt RICE i HHE T/RER

—

COMn1

COMnNO Waveform D O
EOCn Generator
— 1
[ ocn
OCn I/ Pin
0
A
»D Q
3
m PORT
<
<
(a) »| D Q
\j DDR

www . BDTIC.com/ATMEL

A HEX MBI~ &

THER

EEHEX

R COMO1:0 ¢ RE |, BEA /0 O BUKE & £ 850 H LR IhEEEK, 18 OCO
SII A AL R H AR HRIE S 128 DDR 24, f££H OCO e B A ER
SHFEAEEFEEEH DDR_OCO MFISIEMRE M., ROThES R AERBN T
BRXER,

WHLEBZENIZIT AT OCO REEMEZAE E#H TR, EXEXEL COM01:0
BERELTHMIRERR | #0 P86“8 (L ERSE /ITHESFRNIHE ",

B EERBRFIAH COMO1:0 WA EEZEEN, CTC #XHM PWM BX TERX S, X
FREMESR , RE COM01:0 =0 RBPLRER A EMEFEAERTLEE OCO FiF
22, EPWMERXH LR HIES A P86Table 45 ; 1R3&E PWM Y Lb 8% /R T P87Table
46 ; M{IIEIE PWM MY LB 5 7 P87 Table 47 ‘ﬁ‘}*;_o

3 COMO1:0 FRMEARFEEHNE —RELRTE. XTI PWMERX , TEUER EA
FOCO RIZEIF= MR

THEER - T/C MEHLLREIMNTH - AREREER (WGM01:0) REILBH HER
(COMO1:0) IR HIMIRE, LB BRI T BF IR ERE  MRF = EE XX T BUF
HIMAELE, COMO1:0 #2& PWM BB K. 3F PWM B E COMO1:0 24
AMHRENZELREEREREMN, FE , AREFMR (P80 LRITEHMEET " ).

B FERESZE P84“T/C RFE ” 2 Figure 41, Figure 42 . Figure 43 5 Figure
44,

HEEX (WGM01:0 = 0) A& AN THEEN, EUEXTITRBETEFHRM, i3 8
LRI B KBS (TOP = OxFF) , A THER K 1T BRI £ iR E B & /ME 0x00 EFFF

g0  ATmega8515(L) m———
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CTC( LRI HEFERI 2R )
X

%, £ TCNTO I EHE — N ERBRETHE T/C B HARE TOVO B, IEt TOVO BERR
F9fL, ARRBEEN , T2FF. EHTENGZPHRSEFELBZES TOVO,
LRUBE R RS ENSRN I HE, EEERATREMLAERRKRERN , AR TR
BE Bt B AT AY 1T BB BB

M LB T AT AR K= £ i, (ERFHEEETBRN T RAR B LBRS £
WXL ERAZH CPU BHE,

£ CTC X (WGMO01:0=2) T~ OCRO HEFATRWITHEBN o HR, T HEBENHE
TCNTOZ T OCROBT i #E8EFE. OCROEN T BB TOPE , RENIT RN 2 # =R,
EMNERNFESAFUURAE SR LRI B H R | b THAME4IT B
£,

CTCH&E XMt FE A Figure 38, iHEERHETCNTO—EEZMEITCNTOS OCROTEL , A
J& TCNTO &%,

Figure 38. CTC X FHE

OCn Interrupt Flag Set

-

PP R——
PP R—
PP R——
[ —

TCNTn

Www . B om/ATMEL ="
= Period IF h it LJz 3—+—4

HIE PWM =X

2512F-AVR-12/03

FIFA OCFO ¥R&ETAILAEITIRESBEILE| TOP B4, EPMBRSEFETUER
TOPHIE{E. B FCTCHEIKBENE HIEE , FEITBERA LD MEs R RIKH TR 58T T
ER BHRSF TOP BN IR BOTTOM MY ERER E/M D, MREAH OCRO HENTH
BI TCNTO BB , it ELA —RERER. E T XRLEREEAEZH , THBER
BARXITHFIHZAE OxFF , REBM 0x00 F 151t ZE OCFO,

RNTECTCEXTHERFME , TLLUZE OCO EEXRERER X ERNEBELET,
XA LUBN % E COMO01:0 = 1 R5EMK. EHIERB OCOMEBZA , EEENERKORE
ﬁﬂﬁtﬂo ﬁﬁgﬁE%ﬁE%Fim%kﬁﬁ$ﬁg fOCO = fClk |/O/2 (OCRO = OXOO)o 5ﬁi$ﬂ3§u—|:
UNGR:h N

s fo 1o

0Cn = 2°N-(1+OCRn)

TENRKKMOMAF (1. 8. 64, 256 =K 1024),
EEBERXT , TOVO RSN EMREFEITHERMN MAX 2 0x00 89 E B 25 B /3 M.

PR PWM X (WGMO01:0 = 3) AT ARFESHH PWM KB, RiE PWM EXXSHA
PWMERWFEZAR2EERIFTESR, ItHEMNBOTTOMITEIMAX ARG IENEZ
BOTTOMEHFH . M FEZEM LB M HER | % LRSI OCO7E TCNT0 5 OCRO It
EaHES | £ BOTTOM &N ; ¥ FRELEERHHEN , OCO WEIEEHFHR. BT
FATRRKESX TR PWM EXH THEMELERARR OB IEE PWM ERS—

ATMEL g
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Z, EMRESEESIE PWM EBX+9EETHXRAT , KM DAC NA. &M
‘JLA/JﬁfJ%ﬁBn%%#(EEE‘E BE)WYERST , NTBRERERA.

Iﬂﬂ:’l‘;{l_ PWM Rt , ItHENBRE—ERNE MAX , REEEEHN — A
BB, EERETFRA Figure 39, BFRRA TCNTO ﬁﬁt%imﬁwﬁwﬁo FERRE
MEs7TEEN PWMEHUAKR KB PWM i, TCNTO #3# EMEKF LK OCRO
F TCNTO By LEB PR,

Figure 39. i PWM E X6t 7 E

OCRn Interrupt Flag Set

OCRnN Update and
TOVn Interrupt Flag Set

A

- VW

oCn (COMN1:0 = 2)

PP R—
[ —
P R——
P R——
-t

[P —

\
AN

OCn

_BDT FCW#("FMEH

11'H‘J‘§§’£&fEL§| MAX B T/C i@ tH#R& TOVO B, MRAPMifERE , EH MRS ERF AU
EHLRE.

THEFHRZE PWM ERE |, L8 T AT LAE OCO S| L& PWM K. i&E COMO1:0
R 2 AUFEEEN PWMES ; F 3 MATLA= 4 R [|) PWM 5B (S P87Table 46),
ERESIH EERMmEBESEXLIUN OCO WEEFRIRENME. =% PWM BFEH
2 OCO F1F851 OCRO 5 TCNTO LA EN (RAEE ) , AREITHERES (M MAX
255 BOTTOM) 8 BR — N ERT S5 R4 B HAEE (B )o

A PWM IR AT SIBZ T 2T EEE -

(COMn1:0 = 3)

; _ fak o
oCnPWM ~— N - 256

TENARRSMAF (1. 8, 64, 256 = 1024),

OCRO HF&H NI R EN R RTIEPWMER K — L45%1E R . & OCROZE T BOTTOM
o HIE S MAX+1 NERT BT # BRI E Bk ; OCRO 3 MAX B, #R$#E COMO01:0
HIRE , WMHEENSEFREBRF,

BiE%E OCO LR ILE At # 1T BB FHUR (COMO01:0 = 1) , ATABEI HZ=EEH 50%
E’J”eq’?o OCRO j] 0 H11nﬁﬁ3§nﬁﬁ$ foc2 Clk_I/O/2° _‘_Aﬁﬁ;éﬂ;l?: CTC *i_t—l_
9 OCO R IRE , FRIZAEFTHRE PWM EXEENE A,

g2  ATmega8515(L) m———
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IS IE PWM R

WWW
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BDT

MAIEIE PWM X (WGMO01:0 =1) RAFREH T — 1N RESBEMHMIEE PWM KEE
Bk, WEXNETFNRIFIRE, ITEEE MM BOTTOM itE MAX , RE XM MAX
fIREZ/BOTTOM, £ — MM LB HERN T |, Hitad23E MAX TS E X E T TCNTO
S5OCROMIEE ,OCOFBEENRET ; MAEITAIIEREBOTTOMITEETE K4 T TCNTO
5 OCRO HItE , OCONEBMNANEBEFE, TETFREAMBLERNNEFHER. SERIEK
BREML  NRIBRETRENEAIMEE/)D, EHTEXNHNEY  +oEESTEVIE
#io

MM E PWM R PWM BEEBEER 8 thid, itatss TR MESR MAX , REF
BRI, E—NEREEHEHE TCNTO WEZT MAX. FEBRTS N Figure 40,
i TCNTO WHEARRERE , LIRBENRFIRE, AERMIEA T ZE PWM B
HF & @ PWM B9 . TCNTO &3 LA/ #E% KRR OCRO 5 TCNTO Ay LE& L,

Figure 40. #{&1E PWM RXKIBS FE

OCn Interrupt Flag Set

OCRnN Update

TOVn Interrupt Flag Set

OCn I_I |_ (COMN1:0 = 2)
OCn |_| |_| |— (COMN1:0 = 3)
Period I 1 ~I 2 ~I 3 ~I

H1teEAE BOTTOM BY T/C i AR TOVO BAfLo MEFREN AT AR £ o

THEFHMEE PWM ERXE | LB & T A LAE OCO S~ 4 PWM K : & COMO01:0
RER 2FEZEHVLH PWM ,i&E COM01:0 A 374 KB PWM{ES (S0 P87Table
47), BREESIH LB R M EESEXTN OCO BIES [EIRE . OCROF TCNTO
EER B & £/ OCO FHEH~EMNAESREMIRE , NT~£ PWM EF. T
FHMuEEERS PWMSRERTH TR ARIKE :

‘ _ oo
OCnPCPWM N-510

TENRRMDMEF (1. 8. 64, 256 = 1024),

OCRO HfFarit TIRENRR T HAUMBEPWMERH —EHKHFR. EEBEPWMERT |
# OCRO T BOTTOM , it —ERIFHEBF ; & OCRO EF MAX , N HREFH
SBF, kM@ PWMEXMEFHER,

£ Figure 40 B9 2 NBH , BRREBERELRIEEE , OCn tBHHI T —MNE ENEAYBE
T, HEWRRIEKFE BOTTOM BM AR, %A LR EE AN AFPHER & HIBE
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0 Figure 40 Fi7/R ,OCRO MYEM MAX i ZE R H i ##E. % OCRO EH MAX BT , 5|
OCn MM N IZSHEEFIEHERTERMNE REE, 77 FRIDRFE BOTTOM B
MEXIFR , X T/C HEEHR MAX B, SR OCn M H N A AR & EAF It
RICEHER,

ERBEM—/NE OCRO EWEFFRIZHK , HAMEXRT —RHEREE. REFELSIA
RE OCn HINAETRENRAR,

T/C B H T/IC RAS B Bt et clky, TARTNRHEREESS , M TR R BHEHAT

84

RETAR SR BRI BT E . Figure 41 44 TEAH T/C TIERF , ARER T HAMIEE PWM
B2 A HER BT MAX N IEHF5,

Figure 41. T/C NFHE , T2 s

clk,o

clk,
(clk, /1)

110

TCNTn MAX - 1 MAX BOTTOM BOTTOM + 1

TOVn

www BRTIC GOM/ATMEL

o |[[[UIUUIUUIUULLLUUIUUIUUIUULUOLLL
(c?l.l,(;/%) T T T

TCNTnN MAX -1 MAX BOTTOM BOTTOM + 1

TOVn

Figure 43 A 7T &M EX T (BRT CTC # = )OCF0 HiEM1ER -
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clk,o H
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UUUDDLIL

ATmega8515(L)
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T 1T

(clk,/8)

TCNTn :: OCRn-1 OCRn OCRn +1 OCRn + 2
OCRnN OCRn Value

OCFn

Figure 44 447 CTC X T OCFO E{I 1 TCNTO JEBRAVIER

Figure 44. T/C /7B , CTC =X , D MARN fy 10/8

clk,o H
T

clkq,
(clk,/8)
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|

LWL

- %-- _.
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OCRnN TOP
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85

2512F-AVR-12/03

ATMEL



8 L TERT 8% / TSR T f7a
#9154 BA

T/C # 4|2 788 - TCCRO

WGMO01 | WGMO00 OCRO Hy TOVO W&
ﬁr\(ml o) k«z 7 ATRIZF  tnn
WWW DU T TG GO A T Ches T
1

ATMEL

Bit 7 6 5 4 3 2 1 0

I FOCoO WGMO00 | COMO1 | COMO0 | WGMO1 CS02 CS01 CS00 I TCCRO
/B W R/W R/W R/W RIW R/W R/IW R/W
NHE 0 0 0 0 0 0 0 0

« Bit7 - FOCO: 38 &l H &

FOCO X WGMOO 5 BAIEPWMBE RIS F BER. BR , A TRIESKRB[HNREMY &
£/8 PWM B} , B TCCRO EXNHESE, WHE 1 /5, BEX LG BI#THRIRE,
EE B PE i i S OCO 1% B8 COMO1:0 ViR B HABR B, BT E FOCO ZK4l—
MNFEES , EENESHEEREERANE COM01:0 BiRE.

FOCOFRLB| £EMM , b FALEFAOCROEHNTOPHCTCER TX ERSEHITEE
B2 4E,

iE FOCO #iREEKIER 0,

o Bit6,3 - WGMO01:0: B4 EX

XU TR BRI , TSR RE TOP , URFEMMKER, T/C XiFH
BRE  TEER , LRI A ErERITHREEES (CTC) , ARFH PWM #EX | ¥R
Table 44 5 P80“ T#EtE= ",

Table 44. B E£ERHUEL D

1 0 PWM , tBZ{&1E OxFF | TOP BOTTOM
2 1 0 CTC OCRO | MHEVE#H MAX
3 1 1 PIE PWM OxFF | TOP MAX

Note: 1. (VEMX CTCOFMPWMOBEZXFABFEAT ,EFHWGMO01:0, BEEIhBeFESLLFIR
EHRE

+ Bit 5:4 — COM01:0: L& T HiE =

XA DRE T HRICE K £ HSI# OCO BB FE, SR COMO1:0 Hi—{I5k 2 ZFER
B, OCO M HRIEERHENARXNFITIE, BREAEFMERER 1 LUEEE D
XzIES.

L OCO E#EFIYE S| LAY, COMO1:0 I ZhREMR I T WGMO1:0 H9iRE. Table 45 45
H T 2 WGMO01:0 iR BN EBEAFH CTC HH A COMO1:0 K ZhEE.

Table 45. L& HES |, 3E PWM &

Como1 comoo | tE3
0 0 EREKRmOKRE , T5 OCO MR
0 1 HRICEL 4 %04 OCO B
: 0 HRICE A %0 OCO AE
: : HLR VR £ A% OCO B
g6  ATmega8515(L) m———
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T/C %% - TCNTO
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Table 46 44 7 24 WGMO01:0 i& & RE PWM X &t COMO1:0 KYZhAE,
Table 46. LLRHHES | RiE PWM R ()

COMOo1 COoMo0 L
0 0 EENKRORE , T5 OC0 HiERE
0 1 R
1 0 HER I EL & 48 OCOA BEF | iH#(F TOP BY OCO Efu
1 1 e PR & 4 B OCOA B , 1124 ZI TOP Bt OCO BF
Note: 1. —MFEKIER R OCROZE T TOP , B COMO1 &1, LLETEEER MEW&?{J\% , M ERE

TOP Bt OCO Mz S EE M. HFHAEEES A P81 RIE PWM E
Table 47 41 7 2% WGMO01:0 & iE A& 1E PWM & Bf COMO1:0 E’JIJJEm

Table 47. LtRAwHER |, VB E PWM K ()

COMOo1 COoMo0 e
0 0 EEMRORE , T5 OCO MiE#E
0 1 R
1 0 EAFITHNRELREENEE OCO ; BFITHN K ELR

LB B f OCO

EAFITHNEELREEFE M OCO ; BEFITHER ZKELER
CEFESE OCOo

1.

—Aﬁﬁﬁk%/REOCRo%;i:TOP me BV, LA ek P ’(Jﬂlﬁ itz
A=

www . BDTIGC

ATMEL™

mﬂ:ﬁ% T/C ByRt 4R,
Table 48. BH$PIRIR{IE X
CS02 | CS01 | CS00 | iR

0 0 0 FTrted , T/IC FIE
0 0 1 clkyo/1 (GBS )
0 1 0 clkyo/8 (REM S 5uR )
0 1 1 clk,o/64 (REBTAZS M2 )
1 0 0 clk,o/256 (R EH 55T )
1 0 1 clkyo/1024 ( KRBT 48R )
1 1 0 BHERER TO 51 A |, TRERALA
1 1 1 BTERE TO SIS , EFRALE

MR T/CO EMASNERRTE , BIE TO WEEN AL , E LNBFERLMARALEISHKR,
FIR X — 451 A B AR A

Bit

®I/IE
WaE

7 6 5 4 3 2 1 0
| TCNTO[7:0] ] TenTo
R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
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W R FFE - OCRO

T/C HHiREEFFES - TIMSK

T/C MRS 788 - TIFR

ATMEL

B T/C FiFeR AT AE X 1T 2ERAY 8 (U BIBHTIRE M. X TCNTO FiFesH i (A
RET - EIERRTE, EHRERETHERHESR TCNTO WKRERTREL—
X TCNTO 1 OCRO K LB ITEL

Bit 7 6 5 4 3 2 1 0
| OCRO[7:0] ] ocro

®/5 RIW RIW RIW R/W R/W R/W RIW RIW

MaE 0 0 0 0 0 0 0 0

WHLERFERTES NS UNEIE , TEMiESITEREEHE TCNTO # TR, EEE
BRI SR S5 H Eb R i |, S AR OCO SIM L= 458,

Bit 7 6 5 4 3 2 1 0

I TOIE1 OCIE1A | OCIE1B - TICIE1 - TOIEO OCIEO0 I TIMSK
®/IB R/W R/W RIW RIW R/W R/W R/IW RIW
WHE 0 0 0 0 0 0 0 0

 Bit1— TOIEO: T/CO & i th i =&k

X TOIEO MRS EHZIN B MaEser | #8717 it , T/CO Y& H M FEARE, 4 T/CO
RERE |, Bl TIFR /Y TOVO {u B{uAT | EP&J?HE“‘&F ST,

« Bit 0 — OCIEO: T/CO ¥ 5 Lb i Prilig Fh i i e

4 OCIE0 MRAFFRNE /P UL | # "1” &, T/CO % Hi LB PUE AP BT 2 AR
4 T/CO ML RIEL A 4 |, BI TIFR Y OCFO BfIRY , MRS F 18 AT,

Wwww .BD H G G” nAAPMEL = .

B/E R/W R/W R/W R/W R/W
NHE 0 0 0 0 0

» Bit1-TOVO: T/CO iRHirE

H T/CO SRR , TOVO BfL. HITHRW P RS EFN M ESEES. ik, TOVO
A LERE 1 RESE. 4 SREG Hf9fz |, TOIEO(T/CO /& H i AL ) F TOVO #E
et , PR SRRF BT, EHAMEE PWM ERd | & T/CO £ 0x00 KT Bt A
mef , TOVO B,

» Bit 0 - OCFO0: ¥ HH L B&HR& 0
% T/CO 5 OCRO( i tH Lt R 1725 0) (B TE AT , OCFO Bfu., WNEFKERSEFE

BHES b UANHEE 1 KES, % SREG FH{Z |, OCIEQ(T/CO tbB L i i iE BE
) 1 OCFO #B AT , FHTIRS B FBEIMIT,

g8 ATmega8515(L) m———
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T/ICOE T/IC1 FADI Tic1 5T/Ic0 RB— Mo s BENTUEFRN2MEE. TRAZERT T/C1

R
PSR4

kgl R

SAER B £eIR
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5 T/CO,

% CSn2:0 =18t , REN SR EREERN T/C MR , Xt T/C &EMEBH IR
fok o » SREMHFRMEE. MAMBA AL 4 PFRANRHES fou 10/8-
fork_10/84+ fork 110/256 B foik 1/0/1024.

Mo MR RIMIMIZITH . BRRY , ARBREMY T T/C NAtthiEFE®E , BEHT/IC1 5
TICORE, HTMO MR T Z T/CRPERNEIE MO MBNRSEET ST A5
WABMLXENES, —MRBENG FREEENBRERABMDMBERS (6>
CSn2:0 > 1)Ky EHE : AT RS BRERERISE —IRTT IR THER AT RETE 3R 1 BINHI AN RENHEH |
Hf N ETHSHEF (8. 64, 256 = 1024),

BEEMMSHRKREL TIC SRFEITRAEN, ERSLFIES - T/IC REHRE
ERAX - , BEhMs RS2 ume 5 EEN T/C.

B T1/TO 21 MR /0 S0 EBA 38 T LU E T/C B4 clkp/clkpgo SIMIRISBBESAN RS
a4 AR B T1/TO AT RAE, RERED (FK ) ESREILMRNE. Figure 45
BT TITO BSRRSDARNBENHAESKSER. SEEHNBREN ok,
B EBEATRZY, M EREIE RS | B ATLE AERTER Y,

CSN2:0 = 7 B AR U S5 M B — AN EBEE = 2 — A clky B ; CSn2:0 = 6 B — A1 Bk
AFRF £ — A clkry BT

Figure 45. T1/TO 5|f %4

()

— ——
WWW ﬁ |° ° ‘ G
)*—V (To Clock
y Select Logic)
| LE |

e |

Synchronization Edge Detector

T 5 LRSS0 N BN EFE , SIM T1/T0 ENBEFZFEELER 2.5 3 3.5 4
REat s BB Re it MEBRHITER

B ISR FREA S RASTE TUTORBEREZ D — N REMFABRE S s 1T , BUNE>
EHIR T/C R BRTHI BB

ARIEEBHRE , AP TEDRARTF N RENS B, £5Z=HA 50% B
NIRRT R A TN T REHIMRI — ¥ (fecn < for 10/2)e BTFIZLRRMEBERANZ
REX—F%E , CRERNEINABNM RS ZEREMEN —¥ (Nyquist REEE ), A
M, BTiER%8 (RAF. BiRES5HE ) AFREFTRNRENHMEREZHNESR
BUSERHNREMBREKRT fy 10/2.5

SAER B R T IE AT 2 8 2R
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Figure 46. T/CO 5 T/C1 Fizp#ags (!

clkyq > 10-BIT T/C PRESCALER
Clear
o 5 > =
o >4
PSR10 5
°

TO H '
i Synchronization —
\ Synchronization . (l)
Y VYV VV VY VY ' vV v
CS10 é\ CS00
CS11 bk CS01
CS12 r\ CS02

' !

TIMER/COUNTER1 CLOCK SOURCE TIMER/COUNTERO CLOCK SOURCE
clkyy clkyg

l«— o
<
<
<
<
<
<
<
<
<

Note: 1. % ASIH (T1/TO) WREIZBE M Figure 45,

¥ #RINEE 10 F1FE5 - SFIOR

Bit 7 6 5 4 3 2 1 0
= XMBK | XMM2 | XMM1 | XMMO | PUD | = |PSR10| SFIOR

®/B

BDliI &;@@WA "MEL

BfA T/IC1 5 T/CO WML MREN, BRETHEX—EHBEHANEE, EATHT
S5 REMAZE, T/IC1 5 T/CO HAR—Mo s , EMO MR ENNH AN ERRIE

b, ZMUERERN 0,
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16 AL ERTES / 1H2kES 1 161ﬁa’gT/CEﬂi%ﬁdﬂ%ﬁ@ﬁ’ﬂﬁf#iﬂ#(%#%ﬁ)\ BREENESNE, EX TR ANT:
« RIEM 16 frigit (ENAYF 16 fZHY PWM)
L 2 PAMIRIERET
. B R 7S
. —MEAERET
- BABREEHE
- HECESENBREEE (ABER)
- TFREOT , BEERY PWM
« AN PWM EHA
- BERLES
- ABEAITRE
o 4NN HRETIR (TOV1, OCF1A, OCF1B 5 ICF1)

=37, AE RSB EEEHNNENUBANSRER. MNE W RRTICFE , MNE X &R
WHLEREES, EREEEFNERATEN. BRNBEF. WA TCNT1 R/R1AE T/C1
THEBES,

164 T/CH &I {LAE B R T Figure 47, /0S|I EFRLEES N P2S|HEE" . CPUH A
B# /0 BFFER , BE /O LM /O SIHLVEAER R, B8EE 110 FHREESHEMR
P110“16 HLENE / IHHEFEBHHEN ",

Figure 47. 16 I T/C @ (")

Count TOVn
—>
Clear (Int.Req.)
— Control Logic
Direction Clock Select
Edge
Y Detector l
I B
) (\ B T
WWW | Y -—C \ O scaler )
Timer/Counter
TCNTn | | — |
‘ OCnA
Il (Int.Req.)
\ 1
— ] | o| Waveform »l ocna
|7Tl_ ] Generation
OCRnA
(]
: Fixed OCnB
) ' TOP (Int.Req.)
D 1 [ \Values
o0 — M > Wavefor_m »l ocne
< ] Generation
= [}
< ]
= <« OCRNB ----ooomoee : ( From Analog
1 Comparator Ouput )
1 ICFn (Int.Req.)
f [}
[} )
ar Edge Noise
IC:?n ' Detector [ Canceler
1 ] ICPn
| TCCRnA | | TCCRnB |

Note: 1. A3k T/C1 M S|IHIEXiES#E P2Figure 1, P63Table 29 1 P68Table 35,
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B

mAEM

92
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ERTES / 1TEk88 TCNT1, #WH LR EFEEE OCR1A/B 5 AR EE85 ICR1 95 16 1
BFiFee. hR 16 NEFFHRLIBEFHROSE , ¥ M P93 i5A 16 uFFee " T/IC#E
#lZ 788 TCCR1AB 7 8 {uE 88 , )&F CPU HEHRSE, FHER ( BEHEER
Int.Req.) EHHEFMIREFFES TIFR BERM, FrEFETE T LLH F IR FES
TIMSK 2igH, ARG TIFR 5 TIMSK,

T/C R A A BF A 808 3 Tl 20 470 2 S F T1 51 B A RO SN SRR 49 3R 3 51 T/CEUE 18 hn(
R ) WETHIR K BB 00 B et iR R RIR S, SR FE R IR T/C & TFLE
RS FHEFIRFRBEEROBEHRN clkyo

NEFHH LK EFEE OCRIAB —ES T/IC WEMLR., BFEAEBALRER™4
PWME £ H LR SIBIOC1A/BI E AT B MEME T, SN PIS“MHLLRE T . LERIT
FiisE Bk Al B Lh R T Ei#Rr & OCF1A/B , AR £ MR P HiER,

L ARSI ICP1 SRR B A ASIM (I P154“ I LLIRER " ) BRI AR EH~
& (hRfhk ) B, LR T/IC ERERIMARRSFREREFRER. HABRETCRE
— MNEFIRR BT (RFEHBRER ) UBRERS T,

EREREENXT , TOP AR T/C WHRAETH OCR1A 78, ICR1 FEFsH , 35—
LEEHREREL. £ PWM ERXTH OCR1A £ TOP {EAt , OCR1A 178878t

£ PWM %, {BiLtEt OCR1A EXEEHHK , TOP EEJELHLEEF%EUE&L HE
E—/1EEW TOP ERATLAER ICR1 1788 .\ K OCR1A KAE PWM By # .

UTFEMGERAFAS :

Table 49. EX

BOTTOM | it#g8it 3| 0x0000 BYEDLE BOTTOM

BDTIC.LAWZATMEL........

0xo1FF:5z Ox03FF , K27 THFF28 OCRIARICR1 EWHE  E4EHTIE

162 T/ICRMELBTMRARB 16 L AVRT/CH R MAR B RN, SEMN T HES B RA T
ERE

BREENBTMEFRENNFTHE 16 1L T/C XK /0 FER it
SREER BRI EFIRENNTAE 16 2 T/C XM EFFERLEL
o b 1 B
Tzt EHe s , EEEHERNNESSTERET
PWM10 23 WGM10
PWM11 &N WGM11
CTC1 &l WGM12

16 {2 T/C 2 HI & FEFRMT T I
TCCR1A Hf0A FOC1A 5 FOC1B
TCCR1B HIA WGM13

16 U T/C W — LU E R LB KRB R T HEMHEA .

ATmega8515(L) m——

2512F-AVR-12/03



e A T mega8515(L)

iR 16 N FFEES TCNT1. OCR1A/B 5ICR1 2 AVR CPU &i¥ 8 (U 3k B B & AT LLIF A 16 (L 1758, %5
16 LS EFEREFTERNIRE, BMNITHBRHE— NS NINR FERARERESS U
. BN 16 (LENEFIEWN 16 NEEFEHRHLAMEEN KN FFSR, HRAEFHT 2K 16
MIERERE, Y CPUBABET 16 NEESMNEEZTR , EAN 8 NBEBESERE
IR HERTHS 8 MEHIFEAR— 16 NHIE , BLEAE 16 N FERF, 4 CPU iE
H16 UEESNEZTR , BETRAAEREEZTRENBRBENE T IR FESET,

FIEFER 16 IR ES R IGR FFER. X OCR1A/B FERMRBERT L RIGHF
7R,

B 16 (UHFSEN , NABAZSTESRNSNFET, ML 16 N FEFEMNAIRIZFE
BNENET,

THNFRIRE T WMIGE 16 L ENEFEFSR., REBRRFTSAXEEF IR FEER
BT, EENENSEERTX OCR1AB 5 ICR1 BFE£MNIAR,. A “C”iESHT,
YRIZEF S BT IE 16 MIRE,

SCameapie (O

. IZETCNT1 ¥ Ox01FF
Idi r17,0x01

I di ri16, OXFF

out TCNT1H,r17

out TCNT1L,r16

; ff TCNT13#Ar17:r16
16, TCNT1L

L7, TCNT1H

www BRI IC . com/ZATM

unsigned int i;

JLL

—

/* IZETCNT1 §Ox01FF */
TCNT1 = Ox1FF;

/* FFTCNTT £Ai0 */

i = TCNT1;

Note: 1. ARBBECLKEETEEN LK.
SLYRREEHIFE S TCNT1 HIREETE r17:r16 FESIXI o

ERE 16 UHEFRNBRE-—NMEFRERFEFEEN. £X 16 NFFHRREN &
HEERBPHEN , FLEEFRFRE 16 UFFROFARIEDS ZE K EXEN P
CHifREFNFERREMN 16 LFFR  NIERT BN FFER. IRXTPRRLE
£, BAFHBEE RGN FEHRPHANRELHE , ERTRFN 16 L FFRNREHE

Ro

ATMEL .

2512F-AVR-12/03



ATMEL

THEHHIRELH TIRE TCNT1 FEENBNWERIZEHE, X OCR1A/B = ICR1 ByiEig#E
Al LAE MR 75 7%

SCamra iR ™
TI ML6_ReadTCNT1:
. RIFZEPHERE
in r18, SREG
. BT
cli
; FFTCNTT EArl17:r16
in ril6, TCNT1L
in rl7, TCNT1H
. WEZEGPHEE
out SREG r18
ret

Cc R@\pEo
unsi gned int TIML6_ReadTCNT1( void )
{

unsi gned char sreg;

unsigned int i;

1% REFZEPHFE]
sreg = SREG

1> BB

www . BDEIC . com/ATMEL

1* WELEHHERZE]
SREG = sreg;
return i;

Note: 1. AMBBRECLEE T EEHXH.
CmRBAIRRH TCNT1 WIREMETE r17:r16 FiEsr H.
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THNBIRSH TS TCNT1 FERMNERRE, X OCR1AB = ICR1 HEREFTLE
AHEEN A *,
SCamR B pIR O
TI ML6_W it eTCNT1:

;. RELZFHERE

in rl18, SREG

. BT

cli

; IETONTT #r17:r16

out TCNT1H, r17

out TCNT1L,r16

. WEZEGPHEE

out SREG r 18

ret

Cc R@\pEo
void TIML6_WiteTCNT1 ( unsigned int i )
{

unsi gned char sreg;

unsigned int i;

1* REFZEFHIE %]
sreg = SREG

1> ZSAH*]

www . BDF1€ - com/ATMEL

1* BEZFGHHEE
SREG = sreg;
}
Note: 1. ARBRBRECLEE T HEN XK.
CamRBHIRP r17:r16 FEHBXIREFRNZ TCNT1 HEARIE,

G S ERNER MREIFRA-NM 16 NFFREAREMAMANTERSFHER , URAFEE-RSF
o BIEWRNERREEXMER TREER.
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T/C FHEHIR

gL

PN

ATMEL

T/ICERIERAT AR B AER , B AISR BHNER , AT T/C 25 785 B(TCCR1B) WA #iE #2
fi (CS12:0) RE. RHIRS S MR HR I P8I“T/CO 5 T/C1 MM B HMER ~ o

16 L TICHI = EEB D R ATYRTZH 16 LN @ 1HEMER &8 T, Figure 48 44 T it MRS HINE
B TEE.

Figure 48. itHEE T HIER

DATA BUS (s-bit)

- > TOVI
n
t (Int.Req.)

[ TEMP (8-bit) |

t Count

[ TenTnH @by | TCNTNL (8-bit - ] clk,,
Clear Control Logic |-#——-

T

i

TCNTnN (16-bit Counter)

EEHER (NHBES):
Count TCNT1 0 1 R 1
Direction #7E R hNiRMEE R B IRIE
Clear TCNT1 &S
clky, ;EE'T%% | IHERES P E S

www . BR.IEFCecomZ ATMEL

16 (it ZRESMRET BRI 8 i1 1/O Tk B3 LB : TCNT1H AE 8 , TCNT1L 1K 8 fi. CPU
HREERE ] TCNT1H &F#F88. CPU AR TCNT1H &Y, SR IB A 0 R I B
(TEMP)o 3=EXTCNT1LEY |Iﬁﬁ%ﬁ%§5’mz§i¥ﬁﬁyTCNT1HE@§&E;ﬁ'ﬁquCNﬂL#Lﬁ
SiR/ERT , TONTTH B 7B N B EH . X3 CPU AT — A K44 I 2B
o 8 U EIEBLLSTRI 16 it BHERmIE, B, EAEFETE 1+;!31%§EMTHTE'J—
ARBRAER . EXERHEER TN TCNT1 EARBEAHERRANER, EEENE

W IX LS AR R T E A IER

BRETERXNRE , B8 clkyy BRIEBIRE , TTRBH#ITEE. 01 A 1 8B1E.
clkr EEH?J“%‘Fiiﬁ{_L CS12:01RE. % CS12:0= 0 &Y , it EBRF L 1T 8 13 CPUXS TCNT1
RIS clky RBEFELKX. CPU SR EL T HEE SRR L RES.

THHERN T BUF SIBUR T % 788 TCCR1A Ml TCCR1B H#RrE&EAM WGM13:0 BiRE. it#
BRHELT (1T ) AREEY OCIx AHNKEREARXNAREENIR. HRFIISK
FrEEREAERESIL P101° THEERX "

B WGM13:.0 BE T itz THERX 2/ , TOVI WEN A RBHMEET. TOV1 7
LLRRF= 4 CPU Hif,

T/IC KM AFEIR 2 70 7] A SRIIRINEREAF |, O EL IR 5 & (R PR 10 DA 35 BA Lt B [R) B9 & 4 et
2. NBEMARENMEFESHSIM ICP1 A , BT BSEMLRIBR L THKKI, BHE
FRCATARITERR, SZEHRESHETEE  URAEHEZER.

WMAFHRETHERN Figure 49, BFFERETHABREINES ARERT. &
FREMHFNNE 0" RRENRE / ITTHESRRS.
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Figure 49. M AR £ T HER
DATA BUS (s-bit)

| TEMP @by |
| ICRNH (8-bit) | ICRNL (8-bit) | | TCNTRH (8-bit) | TCNTNL (8-bit) |
»| WRITE ICRn (16-bit Register) TCNTn (16-bit Counter)

| ™ |

+ ACO* ACIC* ICNC ICES
p Analog ¢ ¢
Comparator o )
Noise Edge _
Canceler | Detector » ICFn (Int.Req.)
ICPn >

HoIH) ICP1 EMBEET (B4 ) RETERY , WELLRFRH ACO BFERETE
1t , A ERXANEFZANBBRNZRAESE | AP 16 I8 TCNT1 BUREH

i{f@fm ,EJW;@AW&V?K\;FW et TICIE1 =1, %
4 12k i3 & 4 H B F @SSR EER
Seeom/s

EE ICR1 HELIREFET ICRIL , AEBIREFT ICRTH, BREFZTH , SFTHES
e Fi et EFEE TEMP, CPU &E ICR1H B iA B TEMP 1788,

X ICR1 FESBNEIHHRAEEFREFEER, it ICR1 B AEITHSN TOPE. B
ICR1 Z BB A Ei&FE WGM13:0 A A FIXMRE. X ICR1 FFE# TEIRIEN XM %
SFTEAICRIHIOE , RAEBREFTEA ICR1L,

ES A P3 157 16 U&7 " A THRESHXTNMEIHFR 16 L FFRHNES.

WMAHRE TN EEMARIRE ICP1, T/C1 & 7] AR LB i 4yt A B4R 2 ST AR R
Fo AP BB IR BRI L RIZES SR T 788 ACSR WRLL LB A#E 3R fi ACIC K
MEX-—R. EXENR , AXMERE TERER — K AR, BbERTMRRES
O AR ERAR ST — IR TR E LU S B RN S R
ICP15ACOM R A X5 T1 5| M 2R # (P8IFigure 45), £ ARV RN B th — 1, 18
REERFNGERGE  FLRRNR[AT2IMATIANZERIRHASIA 4 DNREH9EA
JER, EXEMR , BREMA ICR1 EX TOP KR~ KRNI, T/IC HHRFEMHIZR
5iamnienaRE R ERN,

AR A SUBE SIS M ICP1 X RALER .
BENHEREL - MIENRFRERARESREIRME, ENAARRESHIT4RR
o ABH 4 RRHFERERERHT 2EANLRRNES.

E{Z TCCR1B Y ICNC1 fF{FaER I HIES . FERERF IS , EM AKX EZ{LE ICR1
BREFH 2 ANEETNN 4 MRS ERNER, BEDFSREANRRERNS
MAZ 05 &0m,

ATMEL o
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AHLERET

www . BO"

ATMEL

ERRMABRETHRARER R D KB NLERTRROCERASH, SHHE
BfEERE, MBRALERET —XSBHHI I ERE ICR1 WEHE , ICR1 BB
HES MMEEFIEBNBRER

ER@ARRPEE , PHEFNRTRENIREICRT HF8. REBWARBRETHMLE
FAENRE |, BHAAMIENEESHE EEIZITHHMREFPIERNREEX.

EE A ABRTEEX TR EEEREIEFR XL TOP H,
MNEABESHSZLERNERSRBREHERT M, FHILEI ICR1 FLARARRK

THBNESLR, RETLARE , ICF1 BFTHERMEE (EX NN /0 LEE "1”), HX
FENEHR , BERATHMRE , WAEN ICF1 RITREBES,

16 L LEREBSFLELRTCNT1 EOCRIXHAR ,—BEXNeIINEE LRSI~ 4—1
EEES. ARBE OCFIx £ F—NERN S4B, MRELE OCIE1Ix=1, OCF1x BfI
Mol kmH LR T, FHHRTE OCFix frEBEZEE , EBELRHGEEMEME 110
NEBEABE "1 BALUEE, B WGM13:0 5 COM1x1:0 WAREIRE |, R RESBA
TEESERTRNEF. ,&ﬁ,ﬂiﬁ%ﬂm TOP #1 BOTTOM 1nﬁki27(£¥‘*="$§ﬁ"lfﬂ
WMEMERE (P101° THEER "),

MEERBETAN—NMIHEREN T/ICH TOP & (BT BN 28R ), i, TOPE
& RRE BRI A £ AR B,

Figure 50 4 it LLER 8 T 5 AE . HEBSMU EWINE 0 RRBHAS (0= 1RT
TIC1), X R HERET (AB), EERIFHELERETHS ARYET.

Figure 50. it RE T HER
DATA BUS 8b|t)

’P MEL T

!

OCRnxH But. (8-bit) | OCRnxL Buf (8-bit) | [ TonTaH @b | TONTNL (8-biy
OCRnx Buffer (16-bit Register) TCNTn (16-bit Counter)
*
—¥
OCRnxH (8-bit) | OCRnNxL (8-bit) |
OCRnNXx (16-bit Register)

4 L

| = (16-bit Comparator )

—— OCFnx (Int.Req.)

y

TOP  ——pf
BOTTOM ————p»|

Waveform Generator - OCnx

7

WGMn3:0 COMnx1:0

U T/C THEE 12 i PWM EXHHEZE—Fat |, OCRIX FEB/AINEHFEE ; MAE
EEITHEEXMCERNESER (CTC) WEHINEER LA, NEHALUEI OCRIX &F
335 TOP = BOTTOM MBS EH |, B AT PWM K |, SEHBRER,
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5l H R

E TCNT1 #2/EFH I LB TR

ERAHLER ST

B OCRIX BFHREFRERBESR \ HEXT A, FENE P INEER ,CPU iFRIAZ OCR1x
FEMEIFER  EIENEPIhEER CPU iFRIFNZE OCRIX &X&, OCRIx( EHAHLER )
BEEHNARREERESTEFERE (TIC T2 B3 FHFFREH N TCNT1 = ICR1
AR ), ATl OCRIx FREE TEMP RH., BERKRHM 16 U FFHR—HFEH LIREUK
FHE—FIR. ATLRBELEHTH , HEE OCRIx RAJUEN TEMP F1FE85
KXW, BAFEEEAWNREET OCRIxH, ¥ CPU NHKIEBBEASZET M /0 thutat |
TEMP HFSHNWHNBEBEEH, EFTREEFT OCRIxL, FLER T TEMP &F#F
BNEFTHIEWHIENZ OCRIx £488 , HE OCRIX LR FESE,

BES W PI3“17IR 16 MEFES " U THESW X T MMIGA 16 M FFEEMNEE,

THETFIE PWM EXET , AT OB XS 58 % H LR FOC1x B "1” A XK= ELRT
B, BEILLETETSEN OCFIx fr& , BFLEH / BFEENSE , B2 OC1x o|HR
BWEH A FREMNEETHREHE —# (COMx1:0 RE OC1x 2B, FE , EEXEX
1t )

CPUXNTCNT1 HEZESENERIESHIEERIEEN X £, XMFETTLAARSFOCRIx#H
{t 75 TCNT1 +HRE BB/ E T AR A& BT

ATHEEEZEERXNTE TCNT1 FET — PN ER S AR I LRICE | EFERH S
RN BETCNTIRSBEXE , FET/ICRBEET. EEATCNTIHH{ES FOCRI1X,
BRCEREZET  EXTERNEEAEER, £ PWMEXT |, 3 TOP AAEK
Ert , FERF TCNT1 # TOP #HENHKE. BNSEXR—RLRER , ITHEE0NIT
BIOXFFFF, K0t  FEiT BB 1T FIT T A EX TCNT1 BEAZFBOTTOMBI IR,

OCIXx HiREBNZERERESOFFR/ TR, ZFELMIRE OCIx WHEREZE
B TR ARG @ HER FOCI1x, BMEERTRFELEEENNT OCIx FEH[/LL—ER

www BUTAC--CoMmLATMEL..
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HEB P far H 2 T

WWW

.BDTIC.

ATMEL

R IEERZE S COM1Ix1:0 EEREIIRE, BEKERFIA COM1Ix1:0 KEET —
IR EEB T B & A B Y i BB OC1x IRFS ; COM1x1:0 B4 H] OC1x S| M4 Hi B KR
Figure 51 3% COM1x1:0 iZ B &K B K E{LREE, /0 FFE5. /0 1 1/0 S| #I L
HERR, BPREAEE T COM1Ix1:0 EIGEA 1/0 ik O3 #2785 (DDR M PORT).
R OCIx RAIENRNE OC1x FFEE , MAR OCI1x SIHKRS. REEMA
COM1x FEFEREMNR "0

Figure 51. LWRIEHEHHE T/RER

=B

COMnx1
COMNX0 Waveform D ol
FOCnx Generator
OCnx
OCnx Pin

PORT

- %TA BUS -
m
r—

DDR
clk

/10

HE COM1Ix1:0 F2RE , RERESNHELERINEMRSER OC1x HEA /0 O
Bt. HR OC1ix S| A EBIEZEFHIES @E TS (DDR). M OC1x S| HEK
ES 2R AFBIHIEH EFFEM DDR_OCIx FISIMRE R . —#k1E R T IhaE
ERSREFEAEBRNIEERNTR , Bthh—LHI5 , ¥ Table 50, Table 51 5 Table
52

W B2 BRI AV OCIx AT B ERTHHRE, EXZRL COM1x1:0 &
EERLRHENIHEEXTRREN , MP11016 L ER BR/ITHIBFFRNIEA" AT T,

COM1x1:0 R Mm% AR % T,
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B EEBRFH COMIXI:0 W EEZBEER, CTCEXHMPWMERXTEMRMXS, X

FRENER iRE COM1Ix1:0 =0 XALREE X EMNEFEXERTRERE OCIx FF

%ﬁo JE PWM #E XA LB H HiES W P110Table 50 , {RiE PWM B9 tb 8% T P110Table
, M E PWM B & T P111Table 52,

& COM1Ix1:0 FEMEABRBEENE —RLRLTE, XTI PWM EX |, AlBEEE
A FOC1x KRI BN £ R,

IHEER - T/C MimHLERSIBNTR - BEFEAEER (WGM13:0) K& HHER
(COM1x1:0) W#EHIMIRE, ERMEBEBXNITHRFINEEEE , MEFE~EERXT TR
FHINEEE, COM1x1:.0 % PWM wHEE N kktt. JE PWM EX it COM1x1:0
L—.%U’fﬁiﬂj% SRZELREEREAEREN, BE , SRETFHKR (P100* LR ITH f#H £
T )

BN FERIESE P108" BN R / ITHEHENFE "

EHEERX (WGM13:0 = 0) AZEEMNITHEERN, EHEXTITHREFEE M, iT2&
K{EJE (TOP = OxFFFF) B FEU{E R it 225 18] & b IR B B & /)ME 0x0000 EFFF 8. &£
TCNT1IREBHRE —NER ST ET/CREFRETOVIB ML, LI TOVIERRE17L , R
2REEN , F2ES. EHTENSBPHRSEFEBBZES TOV1 , Bt lUES
Wﬁ%%}mﬁ%ﬁm ¥)¥$o EZEREATREMLZERKERN AR ‘JLXISENE)\%&
It ER B A,

EZEEXTAABREARBZERA, EXENERABEHNRANEERBRERY
ITHBEN D PR, MREAERBAK , LAFEAERSRREHPHRTADMEIRT B AR
REBETHD PR,

i ER B T B BAR SR A A T, B j“tﬁﬁa T 7 A e EEBROR T AR

E
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CTC( b RIErEFERI AR )
- E:N

RE PWM X

ATMEL

£ CTC #3 (WGM13:0 =4 = 12) 2 OCR1A = ICR1 e A T AT it s o=,
LT HEFHVER{E TCNT1 & F OCR1A(WGM13:0 = 4) & F ICR1 (WGM13:0 = 12) it
WEESE, OCR1A = ICR1T EX TITHEH TOP & , RENTEEMN 2 ¥R, XMER
FEERAFTURES IR LR T E 6 AR | m"ﬂw%ﬁgﬁﬁﬁamxm

CTCHEIH BT A B Sy Figure 52, ITHEBRBETCNT1 —EZMEITCNT150CR1A FHICR1
TE , A5 TCNT1EE,

Figure 52. CTC X+ HE

OCnA Interrupt Flag Set
T or ICFn Interrupt Flag Set
¥ | (Interrupt on TOP)

OCnA
(Toggle)

N S A A

FIFH OCF1A = ICF1 FRER AEITHE BEIR R TOP =L A li, EHMRSEFER
L)E%‘r TOP B, T CTC ;X ENE R IEE | T BT AT 2 7 28 SRR KA T
SIS TER aﬂ%H TOP EEAUJ}%JE BOTTOM E’Jﬁ&ﬁﬁ%dvu ﬁu%'—a)\ﬂﬁ OCR1A &

ud:l:?“ U,

mﬁﬁi& OCR1A
] Fﬁ p mﬁmﬂﬁ PWM &
-ﬁ ﬁﬁﬂﬁm OCR1A %Y TOP {E (WGM13:0 = 15 ljuttﬁ OCR1A AXRE .

ATECTCERTBEREMME , T E OCIAES AR ILH & £ BHEETF,
XA LB IRE COM1A1:0 = 1 REM. EHERE OCIABHZA , BAEFHEKA
RE N H(DDR_OC1A = 1), R R EBRREB = EMN R KIME N o, = fy 1o/2 (OCRIA
= 0x0000), MEHMTLAXFEE : -

| (cOMnAL0=1)

) _ fak_ 1o
0CnA = 3TN (1 + OCRnA

TENRRMADMEF (1. 8. 64, 256 = 1024),
HEBEXT , TOV1 FRENE MR EE T HEIM MAX ZE I 0x0000 HY E B 2RET 4 B .

PR PWM X (WGM13:0 =5, 6. 7. 14 5 15) AT AR~ E SN PWM . HRE
PWMERXSHMPWMERNNW TR ZAR2EED B THELN. ITHIMNBOTTOM i+Z
TOP ,AEIEIEIZE BOTTOM EFFiH. M FEEM LR M HE | % H LB SI# OC1x
£ TCNT1 5 OCR1x LERt B , £ TOP BHESE XHJimttM“ijfﬁ-t OCR1x Hy
BEEHFMER. BTEHR Timﬂi&*ﬁ“ﬁ BROE PWM 8589 T /57 2 L 5 B X% 4 4 64 4
WABTE PWM B S — 1, LS5 M B HIE PWM BX+2EETHREY &
FA DAC M A, %‘&ﬁﬁﬂ)ﬁd%%n%ﬁ#( BE BR)NYWERYT, M TIREAR R 5 R A

102 ATmega8515(L) m——
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THETFHRE PWM ERXE ,PWM SR AEENR 8. 95 10 £ , B ATH ICR1 = OCR1A
EX. B/D YRR 2 thiF (ICR1 5 OCR1A i®F 0x0003) , ZRADYER 16 {1 (ICR1
= OCR1A & H MAX), PWM S RMHEATAHTRITHE :

_ log(TOP+1)

RFPWM Iog(2)

TEFIRE PWM ERXET |, iHHREENHE —ERNEIE EL{E 0xO0FF, 0x01FF, 0x03FF
(WGM13:0 =5, 6 & 7)., ICR1 (WGM13:0 = 14) & OCR1A (WGM13:0 = 15) , REH&EFE
HH— e ARES, E4SFR A Figure 53, BIHAH T 2 #EH OCR1A = ICR1
REN TOP EEITHHRIE PWM EHX, BHERE TCNT1 REXZEDHHRE, HIE
HEMREETEEN PWM MEURRE PWM #HiH, TCNT1 $H3k EHNEKFLERTR
OCR1x f TCNT1 W CE LR, LEERIEEE OC1x FHitREE Mo

Figure 53. & PWM #EX i FHE

OCRnx / TOP Update
and TOVn Interrupt Flag
) Set and OCnA Interrupt
v Flag Set or ICFn
Interrupt Flag Set
(Interrupt on TOP)

TCNTn

www . BDT MEL T
B

IHEt B8 BREE ] TOP Bt T/C i@ HiFRE TOV1 BfL. B % TOP fERH OCR1A = ICR1
FEXH , N OC1A = ICF1 irEF 5 TOV LR — /Nt e BHIE ML, R PEEERE , AT
I RSEFEREH TOP UK LERHHE,

HETOPEN BT RIEFHOTOPER/ N FAABELLRFFESNEHE. BNTCNT150CR1x
To&HMHERITE, FHABEERN TOP ER , BEE OCRIX HESREARENRFERN
NFRE®RN "0

EX TOP B EH ICR1 5 OCRIANLTREFRMN, ICR1 FEEFTFTENEHFERS.
X ERE LI HRES UL D s RBENTA D A TEMNHR | 44 ICR1 BT —NMPIHBE
REEEFEAN ICR1 B{EL TCNT1 HEE/ WK, ERRITHSENEL—XILER
Tl, ET—ACREBEEZH , ITHEFBFEIUTBEIRKAE OXFFFF , REEM
0x0000 FF#4it#h , BRI LLRICE B, T OCRIA HESENENEHFFEE, X— MR
E OCR1A AT ABERI B A, EAKBIBEBHMA OCR1A EHEF1EE5, £ TCNT1 5 TOP [T
BENT — M 4EAR , OCRIA LRFFHRNABR K EBEASERNHEREN. £R—
AN EE TCNT1 #08F , M TOV1 IREWIRE .

FEHAEE TOP B &IFFE A ICR1 FER[EN TOP, X## OCR1A ML LA FE OC1A
W PWMIK, B2 , 1R PWM ETHE/L (BIH3E TOP E), OCR1A BINE
BUFEEFESTXMNNA,

THEFIREPWMERE |, LbE 8 st Al LAE OC1x 51 B L3 PWM B . i%iE COM1x1:0
N2 ALFEZEN PWMES ; A 3 A ~=4£KRE PWM KR (20 P110Table ).
WA EEENYIESIH i HESEXAIUN OC1x WEIER B DDR_OC1x RE N
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HAEE PWM
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Ho 4E PWM EFEHHIER OC1x FHFEE OCRIXx 5 TCNT1 EEEMN (HEE ),
DIRIEITHESES (M TOP Z&F BOTTOM) BB — N ER S5 4 ARES (REM ).

AHE PWMMRTUES N T AR ITESE

. __ fakuo
OCnxPWM N-(1+TOP)

TENRKRSMEF (1. 8. 64, 256 T 1024),

OCR1Ix HHEFH/NMBEMIEETHRE PWM EXH — 45K\ R. & OCRIx &F
BOTTOM(0x0000) , i i 3 HELIE BETOP+1 4N E B 85 B 44 A HAM = Bko% ; OCR1x A TOP
i, B COM1x1:0 WiRE , MHENSEFHEBTF,

BiEiRE OCIA EHLRIEM#HTEHEBFHKR (COM1A1:0=1), AIEEI SZ=LEH
50% MABES. X REA T OCR1A FkE L TOP EM1ER (WGM13:0 = 15)s OCR1A
77 0(0x0000) RHEB B R EIME f o, = fy jo/20 EMFHERELLTF CTC EXTH OC1A B
RigE , FTRZLETRE PWM EXEFREH,

MAEE PWMERX (WGM13:0=1, 2, 3. 10 1) NAFPRHT - REBSBEM.
MADEBEE PWM RN G %, SHEAFTMBEERRNEL , HEXE TR ERE, it
RTESE S M BOTTOM itZE| TOP , RS XM TOP £REE BOTTOM, £ — &MY LL & 4
HERXT |, Hitets54E TOP it#Et%E TCNT1 5 OCR1x ITE , OCIX SEZENKBT ;
MAEiTat 854 BOTTOM it#kAf#E TCNT1 5 OCR1x [Ef , OCIx HEBNANSHF, T
EFREtERAEFNEFER. SEREREMRL, WA IR E TR BN R AL E
No 1EI§X1W%1E+§:‘;EA=F%$M%IJO

WM ﬁ:‘¥)¥$lﬁlmﬁ 18 OCR1A E X,
WWW jl / 7( ) i_{ (ICR1=5 OCR1A
mis \*

R _ log(TOP+ 1)
PCPWM ~ Iog(2)

THETFHEMEE PWM EXE , ITHRENHE—BERMEEEE 0xO0FF, 0x01FF,
0x03FF (WGM13:0 = 1, 2 3), ICR1 (WGM13:0 = 10) & OCR1A (WGM13:0 = 11) , &
BREITHAB. E—NERNSE TCNT1 EETF TOP H, B4 FENRN Figure
54, A H T HEHAOCRIARICRTRE X TOPERNMMEMIEIEPWMER , BHAER
# TCNT1 R RX IO RIFRE, FERRNSZETEEN PWM fHiH AR K E PWM
B, TCNT1 % EEKFLRR OCRIX # TCNT1 B ITE LR, R ITHE /G OC1x
TR SR B o
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Figure 54. M {EE PWM EX B FE

OCRNx/TOP Update and
OCnA Interrupt Flag Set

or ICFn Interrupt Flag Set
(Interrupt on TOP)

TOVn Interrupt Flag Set
i (Interrupt on Bottom)

(COMNx1:0 = 2)
(COMNx1:0 = 3)

ITEBREEILE| BOTTOM BY T/C 5@ Hi#RE TOV1 Bfz, % TOP B OCR1A 5 ICR1 &
X, # OCRIx HFRBINEHF A NG EHRNE -t FHE OC1A = ICF1 #7&
B, FrE LS ED Al 7= A .

HETOPER LARIEFHTOPER N THAELRETFFHRNME, ENTCNT150CR1X

5 o EEHRT 5, PAE 1 BEAKERKEAN
WWW i1 . igure 5444 | .EM T F VB EER T
=T = RWERN | iz X T 1765 B 5 Xiavee, OCR1x WY E F R

ZINERSRR / THERIAE TOP 28t , Hitt PWM MEHREHESE T , B8 Tk, B
=Y, TREMARNKETRRT E— TOP & , M EARBRAKEBURT#HH TOP H, &
XHEMERE , —MNEAHARNINRKERE , @HERANRT .

BRAE T/CE{TRNE TOP B , RIFAMMSHEEERXCERLBEERN, & TOP
RETE , BAXHM THEEXKFRRE X5,

THEFHMEE PWM EXe, LBRBTALE OCIx SIHEmE PWM K. &E
COM1x1:0 3 2 ATBAF=4£EEH PWM , i&E COM1x1:0 3 3 AIBAF=4£ R [E PWM (S
P111Table 1), EEFEMNYE S|} L HE S E L FFOCIxEIEIEHF WDDR_OC1IXIZE
FHH. OCRIx M TCNT1 LR IEE X £ Bt OC1x FES[N~EMNMNEETRNEMVIRE ,
M= 4E PWM K. THEFHRUBSEERE PWMRRATHRNTARIKSE :

; __fako
OCnxPCPWM = 5N -TOP

OCnx

LT

OCnx

TENXRTHMDMEF (1. 8, 64, 256 = 1024).

OCR1x F17884: TARERT R T MM E PWMER I — %R E R, EEEPWMER
T ,%& OCR1x T BOTTOM , i —ERIFANEBE ; & OCRIx EF TOP , H LN
RENSHE, KB PWM EREFHER, R OCR1A ARENX TOP & (WGM13:0 =
11) BE COM1A1:0 =1, OC1A fith 5Z= LR 50% HAHES.
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B SHEZE PWM EX

b b OCnA Interrupt Flag Set
n m or ICFn Interrupt Flag Set
o Ve OUUITNY TVT VI LD ™

ATMEL

M SMEEE PWM EX (WGM13:0 = 8 5 9) - LA FEIFMESIE E PWM 3 - AT L=
EEREN. HUSMEHEBN PWMEF., SHAEERREL , BINEE PWM E
XRETNRIKIBRE, iTT8SEE M BOTTOM itZ TOP , RiF XM TOP FEEE
BOTTOM, E—W Lt R HERT |, Hitade5E TOP iH#k et E TCNT1 5 OCR1x T |
OCIXFBEENKEBF ; MAEITEIEEBOTTOMITHEI TCNT150CRIXEE ,OC1IxXFE
NASHEF, TETREABEERNUEFHER. SERBEREMRL , XRURRETRE
WERAMEE/), BENHIESET2EES TFBIIES,

SIS EE PWM R SHEMIEE PWM EXHWEEXEE T OCRIx FEHENEHAT
i8] (i¥ M Figure 54 5 Figure 55),

MBS EMELE PWM EXH PWM 2##RATH ICR1 5 OCR1IAE N, JND#EERF 2
% (ICR1 2t OCR1A &} 0x0003) , & AZ ##EH 16 fL (ICR1 5 OCR1A i&H MAX).
PWM Z#RuHAATXITE :

_ log(TOP+1)

L—\)PFCPWM log(2)

TETFHEMEEPWMERE  ITHENHE—ERMNE ICR1 (WGM13:0 = 8) 5, OCR1A
(WGM13:0 =9) , RFRZEITH L E. E—PNENENHETCNTIEHE T TOPHE., 24K
it B Figure 55, BHAE T HEH OCR1A = ICR1 REX TOP EKHEMRISIE
PWMER, BRI TCNTI R RIX 2L REIRE, AEERNZE T EBHNPWMH
HURRE PWM #HiH, TCNT1 f3% R EKFLR TR OCRIx M TCNT1 B9 TE L,
LB IEER K ER , OC1x FHiFR SR B AL,

Figure 55. MU SMIEIE PWM EXHEFE

OCRnX/TOP Update and

TOVn Interrupt Flag Set
(Interrupt on Bottom)

OCnx (COMNX1:0 = 2)

OCnx

£ OCRIx BEEFHEINEHNAXNEBIEFTHR — N AEE T/C BHIRE TOV1 E
I, #& TOP HH OCR1A 5 ICR1 EEX , M2 TCNT1 & E TOP &R OC1A & CF1 B,
X L6 R T AR AL A A SRTEBR T ESIE Rl TOP 2 BOTTOM B 7= 4 A i,

FTOPEN ATRIEHFOVTOPER N FAIELLRFEESHNHE. EMTCNT150CR1xX
R £ LR ITH,

0 Figure 55 FT R , SHAMEERAFLRNRWRE | MHFIEE PWM B 4 R E 5 £
BHRABPHIINHES. XR2HTF OCRIx £ BOTTOM BEIEH , LASTRARK
EIREMEE, Btk bR AXNHE , BERTHRRERN,

(COMnx1:0 = 3)
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FRAEE TOP BN HKIFFEA ICR1 FEESEN TOP, X#& OCRI1A B ALLAFE OC1A
W PWMIRE. B2 , 1R PWM BRI (BIKZE TOP H ), OCR1A HIXNE)
BUEEFESTXMNNA,

THETFHMEE PWM EXE | LERETTAIEE OC1x SIH Lt PWM B, iRiE
COM1x1:0 7 2 AJAF=4EEEH PWM 5 ; 7 3 MAUF4£KRE PWM B, (L
P111Table 1), B EEHHESELTFOCIXW B A EREN F . =EPWMEKF
FHLE R OC1x FFEE OCRIXx SHFICEHE TCNT1 i &N (REET ) , 5RFIE
BH9 TCNT1 EEAHES (REM )o BWHH PWMARTLES M T AKX ITESE -

f _ fauo
OCnxPFCPWM ~ 2.N-TOP

TENARRDMETF (1. 8, 64, 256 5 1024),

OCR1x B 172840 TR E TR BB T A8 IS [E PWM E XA — L4150, EZEBPWMER
T , & OCR1Ix &F BOTTOM , i —ERFNEBF ; & OCRIx EF TOP , N H
RENSHE, KB PWMERXNEFHER, MR OCR1A AXREX TOP & (WGM13:0
=9) H COM1A1:0=1, OC1A#itH 5Z Lt 50% M AEAHES.

www . BDTIC.com/ATMEL
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ERES / T FE EREE / TRBARSEH , A cky, RRANSELEES,
AR S R AT EA OCRIx AR MIEESH OCRIx FiFsw (L
Bt ). Figure 56 45 7 B OCF1x MBS FE,

Figure 56. T/C Bf/F& , OCF1x &L , T % #izs

A T MENRE
FETREFEFER

clk;,
(clk,o/1)
TCNTn B OCRnx - 1 OCRnNx OCRnNx + 1 OCRnNX + 2
OCRnNX OCRnXx Value
OCFnx

Figure 57 45 tH MR B Sh B4R | B S SRR,

Figure 57. T/C B{/7/ , BfZ OCF1x , G SHAR N fyy 0/8

] Wy JULTUIL
/i
WWW - B -
Tn
(clk,o/8)
TCNTn OCRnx - 1 OCRnNx OCRnx + 1 OCRnNX + 2
OCRnNx OCRnXx Value
OCFnx

Figure 58 44 i THEEFEER T#IE TOP B ITHFS . THETFHMEE PWM ERX
Bf , OCR1x ZF1Z831E BOTTOM #E %7, BFEMERE , {E TOP EEH BOTTOM % |
BOTTOM+1 K& TOP-1 &%, NS BN &R FHLEBOTTOM EL TOV1 #R

HH THEES,

108 ATmega8515(L) m——
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Figure 58. T/IC B{FE , T 5 #izR

clkyo

clky,
(clk,o/1)

TCNTn

(CTCand FPWM) | TOP-1 TOP BOTTOM BOTTOM + 1

TCNTn

(PC and PEC PWM) | TOP -1 TOP TOP -1 TOP - 2

TOVn (FPWM)

and ICFn (if used
as TOP)

OCRnNXx

Old OCRnx Val New OCRnx Val
(Update at TOP) nx Value ew nx Value

Figure 59 4 Hi M RIRY B 50 22 |, (BT D SAEERE,

Figure 59. T/C B{FE , T MBRN Ty 0/8

OP, | v |BETT01 BOTTOM + 1

TOP -1 TOP TOP -1 TOP -2

™n
(clk,/8)

www . BRT

TCNTn
(PCand PFC PWM)

TOVn (FPWM)

and ICFn (if used
as TOP)

OCRnNx

Old OCRnx Val New OCRnx Val
(Update at TOP) nx Value ew nx Value

A IIIEI% 109
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16 (L ERIAR / T BBRTF
FRAYULEA
T/C1 #E|FF8 A - TCCR1A
Bit 7 6 5 4 3 2 1 0
| com1a1 | com1ao | comiB1 [ comiBo | FOC1A | FOC1B | WGM11 | WGM10 | TCCR1A
®/E RIW RIW RIW RIW w w RIW RIW
MBE 0 0 0 0 0 0 0 0

+ Bit7:6 - COM1A1:0: EiE A WM HESR
+ Bit5:4 - COM1B1:0: J&& B WLt R HE=R

COM1A1:0 5COM1B1:0 7 5l#ZH OC1A 5OC1BIRZ. RD%COM1A1 :0(COM1B1:0) Ky

—fIHFHNEEA "1
18 RIS Far H S| B B4R 75 a1 42 &) 4 A0

, OC1A(OC1B) #i tHIHAEST BN 1/O 8 O 3h&E. 1At OC1A(OC1B)

B A fERER IR B AR

OC1A(OC1B) Sy S| EIARER , COM1x1:0 KIZhALE WGM13:0 KR BIRTE, Table 50
4434 WGM13:0 iR B H B ERRS CTC B (I PWM) B COMIxX1:0 B THEEE Lo

Table 50. Lt&R&HHEX , IF PWM
COM1A1/ | COM1A0/
COM1B1 COM1B0 | B3
0 0 L@ OR4E , OC1A/OC1B KRiEfE
0 1 bR E BT OC1A/OC1B BB FEUR

1

B ELAHE S OC1A/OCTB( M H KRBT )

www BB

Table 51. LbR#HHES | RiE PWMOD

0

HR U B OQIARD i

c@r BN

COM1A1/ | COM1A0/
COM1B1 COM1BO | #iHd
0 0 L@ O#4E , OC1A/OC1B RiE#
0 1 WGM13:0 = 15: LEERPLE Rt OC1AHUR , OC1B &5 AYES|
B, WGM13:.0 R EHEERIZERORE , OC1A/0OC1B KiE
3
1 0 BB ITE S ZE OC1A/0OC1B , OC1A/OC1B 7£ TOP Bt &{u
1 1 R et & OC1A/OC1B , OC1A/OC1B £ TOP BH&ESE
Note: 1. ¥ OCR1A/OCR1B %F TOP H COM1A1/COM1B1 Efuht , LLRICE AR |, {8

OC1A/OC1B HiBfL / BFEREBR. ¥R P102° BRIE PWM ERX ”

Table 52 45 HHHWGM13:01% B N MM B E PWME‘E:WFH?E{I*IEPWM*%'%E'TCOM1X1 0
HYZhRERE Lo

10 ATmega8515(L) m——
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Table 52. LR HHER | B ERMBMSE PWM ER (O

COM1A1/ | COM1A0/
COM1B1 COM1B0 | i%EA
0 0 L@EmOE , OC1A/OC1B KiEiE
0 1 WGM13:0 =9 = 14; LR ITERT OC1A U ,OC1B &~ 5 AYE S|
B, WGM13:0 h EEeER N EEiKAE/E , OC1A/OCIB RiE#E
1 0 FF iR Eat LR B 5T OC1A/OC1B |, B iC #at LB T B
&{Z OC1A/OC1B
1 1 FF iR et LR B G B 2 OC1A/OCB |, & i Bt th i PTfi i
%&Z OC1A/OC1B

Note: 1. OCR1A/OCR1B Z%7F TOP B COM1A1/COM1B1 BfI 2 — MIHIER. #FMEEFES
L P104“ #A{ZIEIE PWM X >

« Bit3 - FOC1A: #EE A BElmHER
« Bit2-FOC1B: i@ B A&

FOC1A/FOC1BRAHWGM13:08E N IEPWMER BT B E. NERKEBUHRS , I#E
£ PWM X T TCCR1A BAR , XFUSIEE, X FOCIA/FOCIB{LE 1 , M AP
BER S THTHRTEHE, COMIx1:0 Wik E%ZE OC1A/OCIB Wi H, *=
FOC1A/FOC1B I #ERNIEEE T, COM1x1:0 {ZHIEREEHI LRI MR

£ CTC X T H OCR1A £y TOP fE , FOC1A/FOC1B i&@EI T4 7= 4 hif th 47
BRERSS.

FOC1A/FOC1B L H 2iEH 0,

-BOFCoron/ATNEL, .

BERITHHN LRENBERF & ERN TEER (I Table 53). T/C X#HH IﬂE*iTﬁ
EEEN (ITH%EE ) LRERMNESENS (CTC) BX , R=FEE A (PWM) #EX
(P101* IﬂE*ET )o

A IIIEI% 111
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Table 53. B~ EERXA Mg D

itHE
WGM12 | WGM11 | WGM10 R{E OCR1X TOV1 Ef

#=X | WGM13 | (CTC1) | (PWM11) | (PWM10) | TERTES / it #Es T/EER TOP EFNA | N

0 0 0 0 0 EEE OXFFFF | MEDEH | MAX

1 0 0 0 1 8 & E PWM 0Xx00FF | TOP BOTTOM

2 0 0 1 0 9 AR 8 IE PWM 0x01FF | TOP BOTTOM

3 0 0 1 1 10 {28 IE PWM 0x03FF | TOP BOTTOM

4 0 1 0 0 CTC OCR1A | MEIEH | MAX

5 0 1 0 1 8 fuiRiE PWM Ox00FF | TOP TOP

6 0 1 1 0 9 fuiRiE PWM 0x01FF | TOP TOP

7 0 1 1 1 10 S BRE PWM 0x03FF | TOP TOP

8 1 0 0 0 M SHEEE PWM ICR1 BOTTOM | BOTTOM

9 1 0 0 1 M SHEEE PWM OCR1A | BOTTOM | BOTTOM

10 1 0 1 0 A8 E PWM ICR1 TOP BOTTOM

11 1 0 1 1 IS E PWM OCR1A | TOP BOTTOM

12 1 1 0 0 CTC ICR1 MEEH | MAX

13 1 1 0 1 RE - - -

14 1 1 1 0 HIE PWM ICR1 TOP TOP

15 1 \ANARR] NT [ﬁﬂwm i ] TOP

Note: 1. CTCH1 *MFVVMMVM"" ] H7 m 3 B9 A B Rt 2 19 o

12 ATmega8515(L) m—
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T/C1 ##F=8& B - TCCR1B

T/C1 - TCNT1H 5 TCNT1L

2512F-AVR-12/03

Bit 7 6 5 4 3 2 1 0
| '1cnct | icEst - WGM13 | WGM12 | CS12 | CSM Cs10 | TCCRiB

®/5 RIW RIW R R/W R/W R/W R/W R/W

e 0 0 0 0 0 0 0 0

+ Bit 7 - ICNC1: B AMRE = HER

B ICNC1 [HERER AR AEIHI IR LEtSERSIM ICP1 BV ABIRIK. HER
M ICP1 S|MIELEHT 4 KR, MR 4 MNREEHHRE , BABSEALRLNER,
E b ERE XN REE S ABRBIER T 4 N8P FH,

 Bit 6 — ICES1: S AJF{E AL RN iEZE

BALERMER ICP1 BB AR HIREM. ICES 11 "0" EENRTHERAEEA
#iE ; ICES1T A" ERENREZBBIM EARAR B AR,

R ICES1 WiIRBHRE —NEH4E | ITBESENBEHEFE ICR1 FE:5. BREHE
2ERN ICF1, MREIAHEEER | WM ABREGEIHAE,

%4 ICR1 A4E TOP {& (L TCCR1A 5 TCCR1B &F##35*H WGM13:0 1Yk ) & ,ICP1
SWABRNERIT , M ARRDERER.

« Bit5: fRE
ZRE. BREREER "0,
o Bit4:3-WGM13:2: R E#ER

Il TCCR1A FE83H 1% 88,
e Bit2:0 - CS12:0: Clock Select

BTG COM/ATHEL

Cs12 Cs11 Cs10

0 0 0 Fort4IR (T/C 21k )

clkyo/1 ( T2 47 )

clk,o/8 (R BT 4iieg )

clk,o/64 ( KRBTSR )

clk, /256 ( 3k B T2 558 )

clkyo/1024 ( RETASIME )

SERT15IM , TR

0 0
0 1
0 1
1 0
1 0
1 1
1 1

Al o|lalo|la|lo|~

SNEBT1 SIM , AR

RERERAANSERE , BIE T1 SIMWE AT |, HolH EWZEESEFZNHAR
LU0 T/CH T, XAMEHE AV A B BRI I .

Bit 7 6 5 4 3 2 1 0
TCNT1[15:8] TCNT1H
TCNT1[7:0] TCNT1IL
/B R/W R/IW R/IW R/W R/W R/W R/W R/IW
NHE 0 0 0 0 0 0 0 0

TCNTIHSTCNTILARK T T/C1 W EIEFFES TCNT1, B EA T B EX Ert 85 /1 2K
BB TH 16 (LiTERESHTIRBARE, RRIE CPU NEFTHSEEZTHERIEE , BM

A IIIEI% 113



W BREEFRS 1A - OCR1AH
5 OCR1AL

Wi BFEFE 1B - OCR1BH
5 OCR1BL

WWW

ATMEL

FHA— 8 InEt S FTH 58 TEMP, TEMP 21 16 (U S{Fe8 L A/ ¥ P93"
HiE 16 U BEES 7 .

Modifying the counter (TCNT1) while the counter is running introduces a risk of missing
a Compare Match between TCNT1 and one of the OCR1x Registers.

EHBRZTHRERTCNTIHABRE EEE LR —IXRTCNT150CRIxH LR PB4,
E TCNT1 HFEH/FET —NEN S EHEELRITE,

Bit 7 6 5 4 3 2 1 0
OCR1A[15:8] OCR1AH
OCR1A[7:0] OCR1AL

®/B R/W R/W R/W RIW R/W R/W R/W R/W

HE 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
OCR1B[15:8] OCR1BH
OCR1B[7:0] OCR1BL

®/IB R/W R/W R/W R/W R/W R/W R/W R/W

NaE 0 0 0 0 0 0 0 0

ZEFRTHN 16 VHIES TCNT1 FESPHITRERTEENLER , —BRIETE &
FE- MBS, S OCIx W HEBET,

MELERETFRKEN 16 L, ARIE CPU X‘Jﬁ'—?—“ﬁ‘%ﬁ—?—ﬁﬂ’ﬂlﬂﬁ'ﬁi’—a M\ A —
A 8 fimet & F T & 78k TEMP, TEMP 2FTER 16 U HFFaRHE L P93“ i5[A]

BOTIC.com/ATMEL
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BMARREESR1 - ICRIHE
ICR1L

T/C RS 1288 - TIMSK()

Bit 7 6 5 4 3 2 1 0
ICR1[15:8] ICRTH
ICR1[7:0] ICRIL

®/E R/W R/W R/W R/W R/W R/W R/W R/W

NHE 0 0 0 0 0 0 0 0

HAESIHICPI(RT/C1HELLLL RS ) B ABRMEESTER | ITHREETCNT1HH
EE A ICR1 #, ICR1HKREME/EN ITERESH TOP E,

WMABREERKERN 16 I, ARIE CPU NEFZTSEFETHWEMEE , KAEH—
N 8 UInE B E T HF1E88 TEMP, TEMP 2FFEM 16 (VFES LA |, i P93“ iR
16 (VEFRR "o

Bit 7 6 5 4 3 2 1 0
[ ToIET T OCIE1A T OCIE1B | OCIE2 | TICIE1 | TOIE2 | TOIEO | OCIE0 | TIMSK
®/5 RIW RIW RIW RIW RIW RIW RIW RIW
MkE 0 0 0 0 0 0 0 0
Note: 1. ZEFEJRIEB/LANT/ICHPRIRHINL ,BATHIANTILH#TRA , HRAUFEZAD
NI A

o Bit7 - TOIE1: T/C1 &N hi e

MIZMVBERA "7, BRASEEEETH | LBRA 717 &, T/IC1 WP lfEsE, — B
TIFR L& TOV1 &1 , CPU ENFF#A#4T T/C1 ,mmqﬂttﬁﬂlix&r( I P50“ " )

« Bit 6 — OCIE1A: T/C1 W HH b8 A PCli iR fERE

wow BOTEC ComARTIME] ==

T/C h iR & B EEE - TIFRD

2512F-AVR-12/03

MIZUBIERN "1, BRATESRDH | IHIERN "17 6t , 6 T/C1 W HLE B it &
WrfEfE, —B TIFR LAY OCF1B B{z , CPU BIFF 41T T/C1 % H b3 B P P HTARSS
(I P50* i~ )

 Bit3 - TICIE1: T/IC1 AR b {EEE

LYZMHIER "1, BRDFEEPH IR "17 1, T/IC1 MR ARRPIERE, —
B TIFR #9 ICF1 Eu CPU BNFF #5047 T/C1 ﬁxﬁﬁqﬂﬂsﬁﬂﬁﬂhr( I P50 HHfT " )o

Bit 7 6 5 4 3 2 1 0
| Tovt | ocFiA | ociFB - ICF1 - TOVO | OCF0 | TIFR

®/5 R/W RIW RIW R/W R/W R/W RIW RIW

e 0 0 0 0 0 0 0 0

Note: 1. EFFREZ/LNT/CHAREL  BATRIANTIURITHE  ARMUNFES BN
AR AR

o Bit7-TOV1: T/IC1 B iRE

ZURBS TIC1 W ITEAREX, TEFE ﬁ*&‘t%ﬂ CTC &=af , T/C1 & HiEt TOV1
Efl. HTHEERCEXTH TOVI fRRMEM , I P112Table 53,

AT R HE P IRSEFEN OCF1A BEESE, AN EBABE "1” KERIZIRE.
+ Bit 6 — OCF1A: T/C1 S LLE A [TEH#REA(L

% TCNT1 5 OCR1A ITE K IhAT | ZAVHIRR "17,
8 4 H EE B (FOC1A) 4B OCF1A,

A mEl% 115
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P17 8 Bl LRI A TR IR FEY OCF1A B3iEE., AN HBEAZE "1” K

B BRIZFREAL

« Bit5- OCF1B: T/C1 # i L B [TE#R&{L

% TCNT1 5 OCR1B FLE K IhAT |, IR HA "17
58 % H EE B (FOC1B) R4 &L OCF1B,

WATR S H LR TEE B F T ARSS IR F BT OCF1B B3 ET . tHAIUNHEBEAZE "1” kK
BRIZAREAL.

» Bit 3-ICF1: T/C1 WA EIREFFEHRA

SNERSIHD ICP1 HIMIEIREHRT ICF1 Bz, AL , 2 ICR1 ERNITERESH TOP {ERY , —
Bit#HEEXRZE TOP, ICF1 tHEfI,

WATH AR P MRS 2 FET ICF1 BE1ET . h A I EBAZE "7 KBBRZIR RN,

www . BDTIC.com/ATMEL
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BITHN&ED - SPI

2512F-AVR-12/03

R 1THMZE DO SPI A1 ATmega8515 MAME S E A AVR sS4 # ITERMN B S HIESL .

ATmega8515 SPI K45 =0T :
s &WMT , 3kEAIHIEER

o EHHMIIRE

« LSB HEKXS MSB BAEE
- 7 MATREMN R

o W RBMIRS

« EvpzRizEan

o AMRMZERERGE

s EREVNHNEFFZERER (CK2)

Figure 60. SPI S4EE ()

MISO

i

MOS

w

® S

M
M o
XTAL MSB LSB =
- DRSS ? s @
l 8 BIT SHIFT REGISTER Q
READ DATA BUFFER (_DI
DIVIDER &
1214/8116/32/64/128 =
v (@]
O
CLOCK P
SPI CLOCK (MASTER T

SELECT CLOCK S

LOGIC M

HE
Slo| o
x [a]
= ow| &
_—
'Q _— —

SPE

422N j

SPI CONTROL

I O xl 4 < < o

(@] 11 o
L 3 3 o & &l o 2 g & & &
ol = ‘ ‘ ‘ ‘ ‘% 0l »o Ao Z O O un o
A A
[ sPI STATUS REGISTER | [ SPI CONTROL REGISTER

. 8 8,

1

v v

SPIINTERRUPT INTERNAL
REQUEST DATA BUS

Note: 1. SPI#SII#EFIiES M P2Figure 1 5 P63Table 29,

EHMMALZEIR SPI E#ELN Figure 61 FT R REBER N BMF 7R — N EHLA &
RERR. BIHRENMIG SS SIHNE , ENE—XBRIE. ENFAMNFRE
RENBFERAMBNBUFFIR, EHE SCK 5IH L= Eatiboh AR BIE. 4
BN ENE MOSI B, MMALEY MOSI B A ; MHLEYEIEMMALE MISO B i |, )

EHH MISO BA, EHEIFMIMN SS ABASMNHEL,

BiE SPI EHEY , SPI#EOTEZES SS SIM , SHMHAFRHERLE, 3 SPI K
BEHEEFHRSARIENES SPI B4 |, F 8 LEBHBEBAMI. ERLERE SPI Bt4hE
Ik, B RIRE SPIF By, MRLE SPCR EF1783#H) SPI R ETEAE(L SPIE B , #
Wit 2K £, TN AL SPDR EABRBUBNMIIMNN G E |, HERFMIL SS A1
BURAKREIRETR. KEHRNBES - ERFTEFFERE,

ATMEL
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BEEAMIE , RESS S , SPIEOF—ERFERRE , H&REFEMISO AEES.
EXMNRB THRU AT LAEF SPI HiEE 1785 SPDR WA, BIfELLAE SCK SIBA ARt
th SPDRIHFEHLTFLEBY  BE SS#HHK, MNFTRE2BHZE , BRERIKE
SPIF B, R LLEt SPCREFFERHI SPIRMIFERELSPIEEN , iaF= £ IiER, iR
IBANBBE MY T U%LERE SPDR EAKIE, KEHRNHBEN—ERETE9H
BiFHE,

Figure 61. SPI 4l - NHK EiE

MSB  MASTER _ LSB ' MSB___ SLAVE LSB
' MISO  MISO|
| 8-BIT SHIFT REGISTER M| 8-BIT SHIFT REGISTER }T
T > A | MOSI_MOSI| 4 A
SHIFT
| | ENABLE
SPI wl w!SCK SCKi
CLOCK GENERATOR [>T — —
=S Ss!
Vee W

SPI RGN REFARAE-—MENER  MEBRSOARNMETR, HREHR  EREN
—EESIBUBRLESERET X SPI BE\EFFRNTERE, MEEBHER T
BEET—INFHBUSRERZINEL S E SPI HEFER BN A EHBINFF. BN
F-INFTREX.

THETF SPI MHUERET , #EIB BT SCK SIMMNAMAGESHITERE. 7T RIENEE
BHEWBERE , SPI it Fae8 f /4

S MOo@. 130, s <3 iR 77 B NEE le 55 AR B Bh#ETED

Table 55. SPI |pIE%; ("

SIEp F@E , SPIEH BE , SPIM#L
MOSI AFRENX WA

MISO WA AFEN

SCK AREX WA

SS AREX TP

Note: 1. HZE P63“iw0 B WEZIhEe " LA TR I{AEX BAFEXE SPI 5|#,.

THEHERIEBMME SPI BRI EN , LR NMARTEHENRELIE, Bl FF
DDR_SPIXA4HRFRNEIE S B EHEFERKE ; DD_MOSI, DD_MISOFDD_SCK 47 H

18 ATmega8515(L) m——
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SR BEAERE, L , MOSI 7 PB5 S|H,

DDR_SPI /A DDRB Hift,

Nl DD_MOSI Z/H DDB5 Et ,

SCRRBpIE ("

SPI _Masterlnit:
; RE MOSI M SCK it , Ef A
| di r17, (1<<DD_MOSI )| (1<<DD_SCK)
out DDR_SPI, r 17
; fERE SPI ENARR |, RERTHIERZEN f ck/ 16
| di r17, (1<<SPE) | (1<<MSTR) | ( 1<<SPR0)
out SPCR, r 17
ret

SPI _MasterTransmi t:
. BEEIESE (r16)
out SPDR, r 16
Wait_Transmit:
; EERERER
shis SPSR, SPI F
rinmp Wait_Transmt
ret

Cc R@pIE™

void SPI _Masterlnit(void)

www . BDTICacom/AT

/* fERE SPI EHESR | RERIHIERN fck/ 16 */
SPCR = (1<<SPE) | (1<<MSTR) | ( 1<<SPR0) ;
}

void SPI _MasterTransm t(char cData)
{

I* BEhBEEE </

SPDR = cDat a;

1> BEfSEMER */

whil e(! (SPSR & (1<<SPI F)))

'MEL

Note: 1. BFBRECZ8E7T EWHILH,

ATMEL

2512F-AVR-12/03
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TER B F 5B T SPI DAL A ML, BUR a3 17 18] S B BR 3R 42 WK

STRRBHRE ("

SPI _Sl avelnit:
; REMSONRME , HthiA
| di r17, (1<<DD_M SO
out DDR_SPI, r 17
; T8 SP
| di r17, (1<<SPE)
out SPCR, r 17
ret

SPI _Sl aveRecei ve:
; EfEEkRs
shis SPSR, SPI F
rinp SPI_Sl aveReceive
; REUERBRBINHE  RAEEE
in r16, SPDR
ret

Cc R@pIE™

voi d SPI _Sl avel nit(void)

'MEL

www . BBETE com/A

SPCR = (1<<SPE)
}

char SPI _Sl aveRecei ve(voi d)

{
I+ EFERER «/
whi | e(! (SPSR & (1<<SPI F)))

[* REEE */
return SPDR;

Note: 1. BIRBRECLTE T EBWAILNH.

ATmega8515(L) m——
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SS SIMEThEE
ML

EHER

SPI #2#|% 78 - SPCR

WWW

2512F-AVR-12/03

% SPI BB N MAES , MALIEESIR SS BN A, SS HEFHE SPI#ED , MISO
BAkmn (AFSARTHENNGOERE ) SIM , EasIMRAmASIE,. =SS hEm
FIEMSIMA A , SPIBBEN , THEERHKE.

SSEIMM FHER/FHHWEASEEEA , AMEMNB AT HBRSENMNN K EBRE
. % SS SR SPIMHYEENBRRNMREEE  HEABNFFRETTEBNRE

L SP| B =ML (MSTR # SPCR &AL ) , AP AILURE SS SIS 5 .

# SSEERWE , WHEI M AEZEN /0 OMFEM SPI Kb, B NARZMA%
R HAMHLEY SS 31 8.

ME SSEERBA , BIAGEE NS LMRIE SPINERETE, EREHMBNEN , SSH
WA, BHEIARHIK , W SPI RELSFHEEFERAG—IMNBENFESERZ AN
WMo ATHHIEELPZR | SPI REFSSIMM T EH4E :

1. &= SPCR K MSTR 1 , {# SPI B ML , T MOSI #1 SCK ZE R #i Ao

2. SPSR# SPIF B{i., & SPI FifIE /P MK , MFRSEFEEINIT,.

Bt , EARME XA SPI ENMIBER |, 3 BFE SS WAMKA AREMERT | FRUTAR
SRFMZKEEMSTR BN "7, BHEE , AP LJUFEEN , AERERE SPI 4
B,

7 6 5 4 3 2 1 0
| sPE | SPE | DORD | MSTR | CPOL | CPHA | SPR1 | SPRO | SPCR
R/W R/W R/W R/W
0

_BDI1G..com/ATMEL

éﬁé;ﬁf%?& SPSR E 1781 SPIF Ml SREG HfFss£RPHEEMLEN , MR5IK
+ Bit 6 — SPE: SPI fifig

SPE B E4E SPI, TR SPI @ ZBIAMEN SPE,

+ Bit5- DORD: ZEXF

DORD BT #EH LSB B K% ; BNEKIEN MSB B LK%

+ Bit4-MSTR: £/ \it#&

MSTR BAIAHEREHER B HMHL, MEMSTRF"1” ,SSEERE A ,EBHAIKE ,
N MSTR #E T , 17858 SPSR 1Y SPIF Bfy, AR SMEHIZE MSTR # A ENER,
+ Bit 3 - CPOL: B4 iR

CPOL BURRZEWA SCK AGHET ; BNZEFET SCK HEETF, iHSE Figure 62 5
Figure 63, CPOL hRERE&MT -

Table 56. CPOL &g

CPOL B#RA &Rk
0 EFHA TR
1 TR EFHn

+ Bit 2 - CPHA: F4h4a 4

A IIIEI% 121



122

ATMEL

CPHA REFHIERE SCK M2 1878 Kk 2 1E SCK M RB XM, 552 Figure62 5
Figure 63, CPHA THEERLEWMT :

Table 57. CPHA Zh&g

CPHA B#EA g&Rn
0 ¥ RE
1 RE X

 Bits 1, 0 - SPR1, SPRO: SPI FHshiEREFRE 150

WEE YL SCKIEER, SPR1 M SPRO WMALEEF M, SCK iK% esH BT HE
KXERWMTRAR :

Table 58. SCK k5% 27 R AKX R

SPI2X SPR1 SPRO SCK
0 0 0 foo/4
0 0 1 fooc/16
0 1 0 f.oc/64
0 1 1 fosc/128
1 0 0 fos/2
1 0 1 fosc/8
1 1 0 fos/32
1 1 1 fec/64

Www . BD

IC.com/A

MEL
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SPI RAE1FEY - SPSR

SPI B#E&F 78 - SPDR

Bit 7 6 5 4 3 2 1 0
| spF | wcoL - - - - - sPi2x | sPsR

®/5 R R R R R R R RIW

e 0 0 0 0 0 0 0 0

* Bit 7 — SPIF: SPI i &

BITRIELRE , SPIF Bz, HILEIE 788 SPCR ¥ SPIE £ /R MfEsELE L , SPI
RRTEN= 4, MR SPIREN , SSEERMA , BEPK , SPIF hfFE I, FHAFK
BREEFESPIFEHSES, SETUET %IESPSR |, K& 15 R SPDRX X SPIFEE,
+ Bit 6 - WCOL: B ZefrE

ERE Y 3T SPI $IEE 1785 SPDR EFHIE N B WCOL, WCOL AJ LAET ik SPSR
‘&5 R SPDR KEE,

+ Bit5..1 —Res: &%

REBA, RBREREERE,

» Bit 0 — SPI2X: SPI {&3

B{IS SPI WEEMIG. EHEH (N Table 58) , N SCK ME A CPU FEM — %,
29 ML, REERIE £ /4o

ATmega8515/y SPI# 0 [E &tk AR IMZFF MEEPROMMY T8 F L&k, S M SPI&T
IRENRE.

2 1 0

Bit 7 6 5 4 3
J MSB | | LSB SPDR
BDTTC. com/ATMEL =

2512F-AVR-12/03

SPIRESFFRNR/EFESR ARESFTEREXMHNSPIBUTFRZAEHANKE. BF
FRNRIBRERE  REFFRFRIFERNERE SR,

A IIIEI% 123
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HEES X FRITHIE , SCK WM AMIES 4 7944, CPHA F CPOL #Z4IEEH AR,
SPI B & & W Figure 62 5 Figure 63, B — N HENBHMNBAKE T SCKREH
EEHTR , MRIEE 2B EERIERE. XMIFEE Table 56 # Table 57 BF %

MR e
Table 59. CPOL 5 CPHA Ih&¢
Ehn gxn SPI #=
CPOL=0, CPHA=0 FHRE(LEFR) ®E (TER) 0
CPOL=0, CPHA=1 RE (LEFR) K (TR 1
CPOL=1, CPHA=0 REE(TFER) ®E (LFHR) 2
CPOL=1, CPHA=1 ®E (TER) K (LEFR) 3

Figure 62. CPHA =0 &} SPI f9&#& =

Bl L] L
L]

SCK (CPOL=1)" |

o
o

L mode 2

[~ SAMPLE |

L MOSI/MISO

[~ CHANGE 0 \ >_( >_( >_<
MOSI PIN

e
IpE
>
1

= =

X X
ww .BDT IC. com/ATMEL

MSB first (DORD =0) MSB Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 LSB
LSB first (DORD =1) LSB Bit 1 Bit 2 Bit 3 Bit 4 Bit5 Bit 6 MSB

Figure 63. CPHA =1 it SPI &g =X

SCK (CPOL =0)
mode 1

SREEEREEEREE
s L L L L) L) L L

N KX

I H K

L
L

SAMPLE |
MOSI/MISO

wosien. a H_ A
| wsoen AN Ho X R s
L s \ /

MSB first (DORD = 0) MSB Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 LSB
LSB first (DORD = 1) LSB Bit 1 Bit 2 Bit 3 Bit 4 Bit5 Bit 6 MSB

124  ATmega8515(L)
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USART

# USART

2512F-AVR-12/03

BT

BRBSNMRD RITERKRMERR (USART)

RA

* EMIRE (BUNBRTRENRETFR)

- RIRESRE

o EH MR Gt E S R4
- BEENRERRLER
* X$#5,6,7,8 R MREFEAM 1R 2 MELEM
- BHAXFNFRRBERE

o DA IRA A

« RERR , GFERNBARUAN , S RKRFEBEERE
o SR RXGRPN, REABFEFERZTN , ARBERS KA

« SAEREWER
- EERSERER

ATmega8515 H— USART., HINgEmMT :

AR, ES ATI0S4414/8515 AKX T , USART BB FEENEHEM , ¥
P127“AVR USART # AVR UART - &M% ",

Figure 64 3 USART W fE{LAER ., CPU AILAIERIRY I/O B 88 1/0 S|P AR R,

Figure 64. USART H4&E ()

f

TRANSMIT SHIFT REGISTER

DATA BUS

CLOCK

RX
CONTROL

77777777777 *77777777777777(2I;ck7G;n;r§oﬂ
UBRR[H:L] |
osc |
L
|
| |
| BAUGRA T
| |
| v |
| e cosele—— on |/
I Y »| CconTROL [*1T7™] XCK
| |
kF++H——-——— 3 - - — — — = — — =
| TransmltteﬂI
| ' 1P
UDR (Transmit) CONTROL I
| |
| Y GENERATOR |
| PIN |
| CONTROL |
| |

RECOVERY
L DATA

PIN

CONTROL [

RxD

;:D_» RECEIVE SHIFT REGISTER

UDR (Receive)

RECOVERY [
PARITY

CHECKER

Note:

ATMEL

1. X USART W52 hiES

# P2Figure 1,

P69Table 37 5 P65Table 31,

E-IEERENHTERRE. TEH
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RLAER USART 2 T =AM EERD : (P RER , RIARMEWEE, EHFEHRE=
NEATHE, MR ERETERLSEE  BECTHRERRESRRAIMINESEREFRER
MNP AR SR RS HER, XCK (RERNH ) SIMAATRSHHEN, KXFIE—
NEEAER  BITBUTFR  FRREF[UARLETHHMEXAMENZHEE, B
HBRALURFEZREBFEM T 2ERENZE S ALER, BTEKSREEMHE
MELT , ER USART ERHPKRERN, RMELTATRIHRENZK, RTIRER
T, BERSBEEEETARE 2528  BuFEEN - MR RIRRE TR UDR, EIK
BRXFSRERMARNMEX , AT MER  BEIENFERRLE R,

www . BDTIC.com/ATMEL
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AVR USART fl AVRUAR - 5 USART £ FAHES AVR UART T£HEA :

B fif5 USART B8 M1 E X
SRR ERS
KIABBRIE
REEHEFHITHEE
EURESIRE
AR, BKEEEFSEARENTENSE  EREESKBEATSE OERAM
WNT —NEHEE, ANEHBNREFRE —IMERN FIFO, Bt FEMEK
ANBIBEBREEE—X | EEENEBEIRTE FE 1 DOR |, AR E 9 MR RXBS
SHE—-LERTERE S, RS MEIRE UDR %ﬁ%%zmiﬁrmﬁ?&ﬁ%\{ﬁo
BN ERBIZRS
Euﬁz%u%ﬁ%ﬂuvﬁﬁj% REH, ERNEHREREEHRE , BIBTLUR
ETERTBNSESZF (SN Flgure 64) , ERRNBIFHRIEM, NMigET
USART i ##ET = (DOR) HYEE
THHZEFMMHE T X3, @EHJ%‘E%DE%T?%%EF WALBH &R :
CHR9 gy UCSZ2
OR &% DOR
b =4 AH = A B R RIXBSMIEW B £ EARP, USART X4 HEXNY : EENR

FER , FENFSER , TNESERX , URMESER., USART ##i4 UMSEL
MRASEE C (UCSRC) mﬁiﬁﬁﬂﬁ-ﬁuﬂﬂﬁt FRERX (REATRIER
) 212 F UCSRA F1283H9 U2X, EARSER (UMSEL =1) &, XCK E’J%ﬂ%ﬁm%ﬁ

(

3

ﬁﬂg = A ER £ (EH jAmTJI\/rEﬁE“ﬁ) RERSE
\&C
ML A £ OMM

Figure 65. Ff$h/=4 2 B1ER

UBRR
u2x
fosc

i UBRR+1
Prescaling > 12 - s 2 >
Down-counter 0
A
0osC — txclk
DDR_XCK
Y }
Sync . Edge .
xcki Register Detector 1o
UMSEL
ol R 1 L .l
DDR_XCK ucPOL
rxclk
= O sy .
E5HA :

txclk KRXBSEti (REFES)

2512F-AVR-12/03

rxclk EWB[EMIN (RIES)
xcki  XCK S| A (REES ), ATRSMIIEE
xcko FiHE| XCK S|t (REES ), RTRSENIRE
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fosc  XTAL iR ( RGeat4t )

FARMTE - RERRER NEHATRIBXERS ENERX , i5S R Figure 65,

USART B4 R 27788 UBRR I F i EBMIES  —RIR THRNTS MBSRE
REAEE, BEITHENRANSITY  YHiH K5 ER UBRRL SEEHEN , 287
# A UBRR HEEME, Yt MBI TR — itht | HEtshEd il R % 4 22005
B4, S IR BN f,/(UBRR+1). &4 SEFIRASE & 4 805 HEsitteT 2. 8
%16 B , EREREBRT THER. RERREROREREER TEKESHE
RE T, MERESE TEAT — 52, 8RIMRBHRSHL | EHARAH EUMSEL.
U2X 5 DDR_XCK & EH TEERXRE,

Table 60 4AH TITERFR (/F) U RITES —f £ A A R TEEXH UBRRE

RN W
Table 60. HASEITHAR
FERAEN BiE=ENitEaRO UBRR ENitEAR
FLEEER (U2X=0) f f
BAUD = —25¢_ | yBRR = —25¢__1
16(UBRR + 1) 16BAUD
RIEEERX (U2X=1) f f
BAUD = —95¢ | yBRR = -23C__
8(UBRR+ 1) 8BAUD
EEEIEE: p p
BAUD = —9SC UBRR = -25¢__
2(UBRR+1) 2BAUD

Notg, 1. JEAEE Uk SO ABREE bps)y -
www . BDHIE . com/ATMEL

fosc REE
UBRR UBRRH 5 UBRRL Hy#4{& (0-4095)
Table 68 (At T FEF LRG0 51R T XY RIHY UBRR H{E.

122 ATmega8515(L) m——
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EETTEER (U2X) B % E UCSRA FiFgaMY U2X A A EEAMER NG, ZNANFS TEERXER. X
IHERSERN , REZMR "0
RBIZMIERSR MBI DIMEM 16 BE 8, FRSBENEMERME, LatER
BAFEA—YHWEEHRNBEH#TERERNSRE , AR EZEITEETRBRNRSE
e SERHNESRIZE, REBUEEXNER,

ShEB R o B MR ER K B SN ER et 43K 3) , 2 Figure 65 AT R

M AE] XCK 5|MB S\ ERet st RS F R TR | AURSREN. BSFFENA
HBEY — MRl , RENATRERSERSR, X—SBSIATHEA CPU K+
HARVIERT |, B LAAED XCK MR AR R A LT QX RE

fosc

fxck<—3

EXEf  HARENMORENRE  ATHLEERREBMEARE K BUREEBHN
WE,

EEAiEE: 313 RS ERE (UMSEL = 1)XCK S|4 A Fatsbia A (MHER ) iedshim b ( EH1E
® ). EHERHILAR . BIENFIESKENTLZANXRNEANEZR  ERTRIER T
% TxD B9 XCK B4 9 #8 5Ot o 3T 4@ 5 A i RxD 31T R,

Figure 66. [EIZZEXETHY XCK B

www . BDT#C.com/ATMEL

UCPOL =1

Samp!
wsa e /TN (TN NS
RxD / TxD k
Sample

UCRSC #1783 #9 UCPOL {3 ¥ 7E £ Fi XCK B b #9 BN 320 70 F B3 47 SA% R0 S 38 B HH 28
#&. W Figure 66 FT’R , 2§ UCPOL=0 BY , 7£ XCK Ky LRk #iE , £ XCKHT
BESR M TERIERAE ; 24 UCPOL=1 Y ,7£ XCK B TR 1R , £ XCK 9 EFH5A
HATEHIE KA,

A mEl% 129
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P g = BTRENBHREEN RSN ( FHRUSELY ) URATFUENTERRTER,
USART #EZ LT 30 FASRHBIEMER
1 NMEHRN

5. 6, 7. 8 9 MNIEN
TREA., FTREFBREAL
182 ML

HEMBER VIS ; REERBBEZNKEN REFHSTUE O MEEM , UHE
MREVER, MREETREM  REVHREEREN , ZFERERMV, H—IxE
MBEWERE , T EMER T — MNTBIEMN , SEARRLKLL T ZRIRS. Figure
67 PR A AIREMVBIEBME A S . ES PR TIEN,

Figure 67. mifg=

‘F FRAME 7‘

(DLE) |\ st/ 0 >< 1 >< 2 >< 3 >< 4 ><[5] >< 6] >< Ul >< [8]><[P] Spt [Sp2]\ (St/IDLE)

St BN, BRAEEF

(n)  HEML© ~ 8)

P REAL , IR FTRE G BRE

Sp FIEfL , BRASHEF

IDLE @ifl&k L& B EHIES R (RxD = Tx 2 IR 78 R AR S B
/

WWw BT EG comARMEL o -
- X HE [T WA i A 2 £ A I ik B, 1% 35 S

USART &M UCSZ2:0 8 E 7 BRIEMI MY BB ; REEXN{Z UPM1:0 A FERES R
ERBAEA . USBS IREME — NSV E RN, BKRSRZEE-_MEIEN , BHib
Mi4EIR (FE) REFE —NERM A "0” RN E,

B Ay it REMHITEENBENENMBATRIZE, IREFETHRE  MRHEREFEN
k. REMSHBMHXRMOT

Peven = 4,_19..0d;0d,®d; ©@d;®0
Pogg = 0y 1® ... ©d;®d,®d, ®dy® 1
Peven BREAL
Posa AREA
d, % n MR
BUATL TR — MBS E— ML 2 A,

USART #1131k HITBE 2B E £ EX USART #1TH11a1L. MBI RBESERISEMIEE Wik
HEE  URBEESSEEKNERLIEE, WTFHMIEZIE USART B1E | EB{L
HAEBEELBPMHREN (£ BFEEER ).

EWE USART WIRENIZERBBBEEBNITN THT. TXC FRESAL A SLAREK
—MEFEWNRAERBELTR , RXC HREMATLARRRERETSRPRELEERIE
Rk, ERRRERE 2N (EBREBIEST 7R UDR 1 )TXC RS LHEF.
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WWW . Bﬁiwﬁl@ﬁ com/ATMEL

BB ERIX - USART £3%85

£3E 5 3 8 U HIBRY IR

2512F-AVR-12/03

AT R USART #11LiRFRbl. BIRRATRE (PHEER ) WRLSBRE , mMEMSE
MREZN, BREENERSHA L, TLARFEREESRRET SEE 17:16,
HE A UCSRC #7858t , B F UBRRH 5 UCSRC #/ I/0 #biit , URSEL i (MSB) 44
B,

SComm i o

USART I nit:
. RERFE
out UBRRH, r17
out UBRRL, r16
. BB S RIS EEE
| di r16, (1<<RXEN)| (1<<TXEN)
out UCSRB, r 16
. REME: 8 NEW, 2 MEULL
| di r16, (1<<URSEL) | (1<<USBS) | (3<<UCSZz0)
out UCSRC, r 16
ret

C kmpiE

voi d USART_I nit( unsigned int baud )
{
1* RERFE*]
UBRRH = (unsi gned char) (baud>>8);
UBRRL = (unsigned char) baud;
|* BBERESKEFEEE

UCSRC = (1<<URSEL) | ( 1<<USBS) | ( 3<<UCSZ0) ;

Note: 1. ARBBREELEBE T EEMXXH

EESMNBLEFTRNERNENSH, BIEPHES, AMTFSHARFEREEN
RERSRHGER, LNDBRCRBANERREEIERFT , R5ET /10 BROH
{LRIBASE -k,

B UCSRB B FaaHY K& A VF L TXEN fF6E6E USART MEIERIE. ERE/S TXD SIRP
#YIEA 1/0 ThEERN4 USART ZHEEFTERMR , BV RIEBRMRITRESIM. RIEBFEE
REIPRASE, THEEXSMEN. NEEARSREER BT XCK 318 iy
EE AN BIERIEN AT,

FRBERENBEMHE I ZEEFRFEHHRELRE, MBFLEEN CPU X UDR FfF
SNERE, HBNUFFHRETUAREMN —MBER , EPNBESEBIBLTESR. 5
BUFFRLATEZRRS ORBEERTHREZRS ), o —MBEN&E—MFLLA
fRIRLE Emb%}ﬂﬂ%ﬁ%ﬁﬂﬁ%{ﬁo —EBNBEEME T HOME  RLRBEEOREE
TERBFER RIE
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UTRERFAE -1 UDRE HrEXARE AR K EBRENG 7. BEENHELTF 8L
i, EA UDR HHNNEMNB /LN FH LA, YR, MITARRBZI 8 £EEWNRL
USART, ELRARBHPERENEEENRT R16 FEEHF,

SCamra iR ™
USART_Transmi t:
. ERREENERNTE

sbis UCSRA, UDRE

rjinmp USART_Transm t

. FFHBEHAZNEE | REHE
out UDR, r 16

ret

C RmpiE®

voi d USART_Transmit( unsigned char data )

{
1* EHFERXEFENDE *|
while ( !( UCSRA & (1<<UDRE)) )

1* FHBEHAZSZE , ZEHE *|

UDR = dat a;
}
Note: 1. ARBEBECLEBE T EEMN XXM
t/ﬁzr% R ERAFNERENRIER , A UDRE FREFEFREZHIRNE,

BOTIC "Com7ATHEL ™

ATmega8515(L) m——
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BIX O AT BUIEAL Y bt

miﬁﬁgﬁﬁﬁmﬁﬁmam&:n,ﬁ%ﬁﬁﬁﬂ%gﬁgx%ﬁ%UmmBm
TXB8 ,AAEBRESMNHBEEARERIEFTFERUDR, A TRFA H XXM EENHE
Ww%oﬁiﬁﬁﬁmgk C IR ERE R17:R16 1285,

SCemtiapie (O
USART_Transmi t:
. ERREENERNTE

sbis UCSRA, UDRE

rjinmp USART_Transm t

. FEIMLMr 1T HEH/F/TXBS

chi UCSRB, TXB8

sbrc r17,0

sbi UCSRB, TXB8

i T 8 A E PR, KX
out UDR, r 16

ret

Cc K@pIE™

voi d USART_Transmit( unsigned int data )
{

1% EHFREEWEERGE *|

while ( !'( UCSRA & (1<<UDRE))) )

I * fFE9WE#HE/TXBS */
UCSRB &= ~(1<<TXBS8);

www . BDEFC:com/ATMEL

RN S B

2512F-AVR-12/03

1% (FBIEHAENEE , REBIE *|
UDR = dat a;

}

Note: 1. XEREHINBHAEH., R UCSRB WRBRENATREEEMN , MEATLUE —F1{E
1. flan , Mk{t/a RER UCSRB 178589 TXBS i,

FINBBFEESVBEPATR R UM , ERSBES ATUATHIULE,

USART KA BB M MMFIEN : USART HIEF F S =45 E UDRE REERME RIZE TXC ,H
PR ER BT LA A i,

BIEFFSZT UDRE HMENMKRTIKIEEAR[EDSTUEZ —INFHOHRE. ZUEREE
JRERZE HHE1 MEREAEAHBREEFTERENBBERES, NSURNSEHRE | B
UCSRA #ﬁ%ﬁﬂﬁ%ﬁ%g "0

% UCSRB FHESFTHNHIESTFSRZ PN UDRIE R "1” it , RE UDRE # & (
B2 BRSNS~ 4E USART BIE S F822 hiiiE R, ﬂ#ﬁ%UDRm TE#RE
;5% UDRE, ¥XAFMA RN EHBREN  ERESERETHMBRSEFPSAE —
N ERIES UDR LUESE UDRE ; &= mﬁﬁ#ﬁ% =T, B — Bz R
£R , NN BT E,

UBIMBEMBEAEBNSES AR AEEFSRP EEFNHER , REERFE
TXC BfiI, TXC £ %4 FE':F'Iiﬁ#HTH'IQZJJ% JAIEZMNE "1 RKET, TXC &N
ﬂ?*%ﬂRS%5h&M¥ﬂIEF§D+ﬁEm EXENAE —E%Lm# Vi
RAREFYLARBOEE B & H i ABRIRA
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M UCSRB LW KX LR PMERE{L TXCIE 52 E MR M E R "1” 6, BE& TXC
FREMWEN , USART KELRPUDTFHEINT. —BEHABMRESRESF , TXC HFE&EM
BN B35BT , P ERF R4 MIT TXC BESRE,

TRRW =B AR A B RITRIRMAE M MR R, RIWMFERE (UPMT = 1) B , RIX$ER
FEERRSERENRE —VSE - NMELEALZBBEAFTEREAL.

ERRXR TXENBERE , RASIMANBERAEERERERTRBEERIL  BREBUEF
REREEFTERTRBEREAENRIE. RIAREILLF  TxD5IHIREHER /O W#E.

www . BDTIC.com/ATMEL
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BMIEEW - USART EIREE =1z UCSRB HERMEW AN (RXEN) BN B3 USART #ILEE, IR HAELE RxD

B 5 B 8 MEHRALAY 5 BB
Ei

KYEIE S| I I RE4R USART ZHEEFREUA , MOV IRRERMY B TR A O, HTHRERZR I E
EEREBHFRER, RERARNKR. MREABSRE , XCK 51 LAY RS A J
fREETE,

—BERELNE —NERWBEBEN  EFRERREREE. B uENE —LBIEESFR
REMNRAFRY XCK rtep TN, EEKRE —mBRBENE —MFIEf, RERIHRIE
BOEANBRBNFFR. B-NMELEASWIRKRZHE, BRIFE-—MELNE  BRB
UEERRES T N ZEOREN. INBUFFRPHANDFREBIREKE TR
o BT BRE UDR B AT AR B W E RN AR

UTRFSA H—N RXC iR KRR A N EBHBENS 7. SHEMDT 8 et , N
UDR BRI S LIUN 0. LR, BITARRBZEE EEIHEL USART,

SComirapieg (O

USART_Recei ve:
. FEHERBE
shis UCSRA, RXC
rjinmp USART_Receive
. MBI PR H R B
in rl6, UDR
ret

Cc R@\pE"

unsi gned char USART_Recei ve( void )

www . BDT1C .com/ATMEL

BL 9 ANBAEA Y 75 B

2512F-AVR-12/03

1% MEHEEPIRE IR EIHHE |
return UDR;
}

Note: 1. ARBBECLRDE THRMLTH

EigEHBEHEEZH , HHBERE RXC iRERESHIFIXABERE DS,
MRIFET 9 MHBEHEIEM (UCSZ=7) , £M UDR ERHUE 8 2 BI A E KW FF
2% UCSRB Y RXB8 LUIRB 5 9 (VB IE, XM HNIEHEER FIRSIRENM FE, DOR &

UPE. RABIERENUCSRARE , #iEE T UDRIRE, BIMUDREF# R T XKW E
W28 FIFO HPIRAS |, #t Mk EE#HFME FIFO K TXB8, FE. DOR K UPE i,

BTRORBROIBRT —MERH USART U EER | 15 88 a0 40 28 O 348 AR S Lo
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SCamra iR ™

USART_Recei ve:
. EEFBNHRE
shis UCSRA, RXC
rjinmp USART_Receive
. MEBEFFRBRE, F I MRHE
in r18, UCSRA
in rl7, UCSRB
in r1l6, UDR
. WRHE, &E-1
andi r18, (1<<FE)| (1<<DOR)| ( 1<<PE)
breq USART_Recei veNoErr or
| di r17, HGH(-1)
| di rl6, LON-1)

USART_Recei veNoError:
, WEE 9B, A&

| sr rl7
andi r17, 0x01
ret

C R\pIREO

unsi gned i nt USART_Recei ve( void )

. BH% ke ..com/ATMEL

/* /9(5/95?547% BRE, F IR

/* frombuffer */

status = UCSRA,

resh = UCSRB;

resl = UDR;

|* RS, &E-1 ]

if ( status & (1<<FE)|(1<<DOR)| (1<<PE) )
return -1,

1> TIEE 9 WHHE, AEiRE ]

resh = (resh >> 1) & 0x01;

return ((resh << 8) | resl);

Note: 1. ABBRECLEE T HNKKXXH

RO FERTEMUEZAIAEN /O FEENNBRRITERNMF, XFHEMR
LT BREFBENRA. ©RUTEET BT 5028 SR 8,

BERERFEER P USART 2B E —Mr& AR EE IR A,
BREFRFE (RXC) ARGEHZEREAR[PIESERLHOKRE, HYBREHB[DER
EHAOKRER , R 1, YHEWRE SRR O( EﬂT@aﬂeﬁzﬂjE’Ji&E) R EEUNES
WL (RXEN = 0) EH&EW%&%’{MU%& MTfE RXC iEE,

136 ATmega851 5(L) ]
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BPERERIRE
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B {7 UCSRB M Z WL RAPRTEREN (RXCIE) J§ , RE RXC irEKEN (AL R+l RaE
) A7 4£ USART UL RAHT, ﬁ%q:usﬁﬁ“t:&ﬁﬁﬁ%mt R s 4t R AP T R
SRFRFAAM UDR REEKIELE RXC % , AUREHMGBRE — &R | —
FH PR A4,

USART #8588 = MEIRIRER Mi4EIR (FE), HIEARH (DOR) RFEBRK L (UPE). ©
L F & 78 UCSRA, BiIRGESHEM —ERFEEREPEP. HTIZE UDR
2UWEEHEE , UCSRA HHNBMUMERZWERTE (UDR) ZHIIEA., HBIRIFENS —
ArR-HRENSBFEBEIRESRERES, BL ATRIESFER"ROFREME X
MATE IR R SN X B 5 iR AR ST B S "0%, P OSSR AR S BT AL 4 P,

PSR IRFRE (FE) XA T EMEEZEREBAFBPHN T — N EmH E —MEIENHRS. =
IEZIE# (R 1) W FE #5&R 0, BN FE FRERN 1, XMRETARENES E., &
WP, B AT INRE, UCSRC'=F'USBS NEIRETRN FE #5850 , BRBRT
—1, #ﬁu&%ﬁmﬁ%ﬁﬁﬂmﬁﬁtuo NTELUEHNEE4HEFERS , B UCSRA KX — 4
2;‘1'% 00

IR LIRS (DOR) RAM TEWE HRFBER THIERR, JBEKREHRRH (BT
AR ), BRBUFERXEHRE , st —MRNERA  BEEHM~E
T o DOR #R& B BIRFERKIE — R UDR AT —RIEREW UDR 2BEXRT -1
EZHHBEM. T SUENSRAERE , B UCSRA BTX — I AME 0, = EIEMEL
WwMNBHFFREAERETERE , DORIREHEE.

FERBERE (UPE) B , BEREAHSRIPH T —mHBBEZRNEFTEBEIR. MRF
FREFTERE , A UPE 1_LD/E1=° RNTESLUEHEEHHERESR , B UCSRA FHX— {44
ME 0o imma B P130“ RENMITE " 5 P138“ TRBRKER ",

www . BDTIC.com/ATMEL
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R EWER

B FT B2 = 2R

R BIEEEW

WWW

ATMEL

FEREER L UPMI BB T ERKER. RENER (BREER T RE)H UPMO
BE. FRRKRMERE  REFFITERABRENFTEHILERSRENN T BARTLE
B, REARNERENFLU-BEEERRE PR, XERTUEDT RERFER
BHEIRINSAL (UPE) REEZRRHIMFRERTH/ER.

MET—IMMEBEREARFREABEETERER , HEFBRBMERE (UPM1=1), T
UPE Bfu, BF#EWEHES (UDR) HULE , X—N—EBEEXK.

SREBRNE , RIHRWRDZEER, EERROBIEFEXR, FiEZKEE (RXENF
F)E  BURERFTESA RxD I/ ; EWE TR FIFO b2 WRIH . e BEN
=Ko

IR RNER R BT ER FIFO BWRIRT , BasiE =, SBCREHNKIERLR. MRATH
EMAREEERETRIFE TR , WEE—ERN UDR EX| RXC #r&FE. THEHH
RBETR T WA RIHERE PR,

SCRABpIE ("

USART_Fl ush:
shis UCSRA, RXC
ret
in rl6, UDR
rjnmp USART_FI ush

C R pHIE ™

voi d USART_Fl ush( void )

.

BOT G 2eom/ATMEL

Note: 1. ABEBRECLEE T HNHLXXHF

USART A— Mt REZ T MBFERE L TARLEZRSHREER, HHRESERT
EZM RxD S ANRS STHRENNBERS RN, BIRRESERERE , H
BY—EERKFETEAAANS —VHE MMRESZRENHRTHERE, FHERH
TEEEMETREDRSRNHHNEE. WA ARNRRR —WMATE S8 M8,

133 ATmega8515(L) m——

2512F-AVR-12/03



e A T mega8515(L)

RINHIRE

RIBERE
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B0k 552 BB R A BY SR AT IR LS R EBRS 4P R P2 R, Figure 68 /R 7 X fal A ZE It
BIAMHREIRE, SETHFEEATRERRRIEEN 16 4 , HETHEEXTUN KRS
RH 8 . KFRARTHTREMEXNELHNE, FRABEER (U2X =1)HED
TR EER. RxD &ZH (AU BEMERES ) i, REEN 0.

Figure 68. f2IA{ R

RxD IDLE START BIT O
e | PRl DT TS b1 P
(U2x = 0) o o 1 2 3 4 5 6 7 [8]9]10]11 12 13 14 15 16 1 2 3
Sample T |<—T—>| T T T T T T
(U2x = 1) 0 1 2 3 7 8 1 2

LRt RS BN E RxD & E—MEE (ZW ) EE (74 ) VBT BE3Eet |, B
NEFHIEEES . WEMR , RIARE 1 RRE-N0 R, RF W RESEAX
¥ 8. 9, 10(EEER ), HRH 4, 5. 6(HEER), RHUMEDTERE —MEBY
IR, ﬁﬂ%ti/\?ﬁﬁ?qﬂﬂ’]ﬁ/\jﬁﬁ‘/ﬁ%ﬁ’iﬁ'ﬁ%qi (ZBRR) , BBENVIBAN
ERARAMRELES  BRSEET - hBIENSFRR, MERNE—NERE
IR, B4 UI’EJEEHEM&H&%F?“?%H&?&EO B-MEEBUBREIREENEST
*EO

R SERURLS2E  BERETETFKT. BERELTER —MRESYK
BBE - REN. Jt/l\hxm’fimlﬁffi‘ﬁ'l'gﬁm/\hx EREEEXTER 8 MR

N F| ure 69 & i&iﬁuﬁlﬁﬁuﬂﬁ7o LXK mﬁﬂﬁq e
i% ARy
WWW Flgure 691

14?]%
RxD BITn
Sample |<i>| T T T T T T T T
(U2X = 0) 1 3 5 6 7 [8[9J1w0]11 12 13 14 15 16 1

BEZRWINRECNSEBTNAENSERRRE. KRRYREN =ANERECHO
RENRFE. NTRAXLERE  BPREFSHIEPAES. SBRREXFIHE
B MBE 2 AHAE 3 A RREEBEESS | BABRARNEBE 1, WR 2 NRAFA
M REEMRERTF ,ﬁBZ\EH&ﬁLﬁM&ﬂUEE&OO X MRxD S| ARE SR  SHE
ROEARRE —MEBIER. BERESRESHT , EFZRI - TEHOBEM.
HptaeTE - MEILfL, BEREFH2AREELEL,

Figure 70 B8 T Z LM REF | IR T —ME SRR MK T AR HIAIER,

A mEl% 139



ATMEL

Figure 70. E1L{U R T — MBI RE

RxD STOP 1 (A) ®) ©

ot 1 P

(U2x =0) 12 6 7 [ 8 [ 9[10]o1 on o1

f

(U2x = 1) 1
ZRRANELENEEER. BEIENMRZE O, BLAMEIRIRE FE B AL

WRBFF-RHATNSEMEIBE |, BAREE - PNBENR T HHOBEM. &
EEEAF  E-—MEETHRERTURETE Figure 70 VA R EFEITHFERATE
—MEBERERLFIEEE B R, C RUNZEBEFLEMNERNVE. BB NVHRE
R AR TSR R

W — 1

RS ITBE BWSBENTHETERRTRZRINBEEREARRFRCEANTEEREE, MRKE
ERSUT RS BB LS RAA kiR, E KBRS ENRERZEHEENME (N
Table 61) , MABKBR L EZSRBNLED
TEHARATARITERER ARRSATFEKER R RALE
Ry = —DEDS 3 - _(D+2)S_
slow = S—1+D-S+§; fast = (D+1)S+S,,
www ;BDEFC - comzATMEL =
"Roiow = A ERZH, RE BT AL KRR RWILE Ry 2 THREN, Rk
KRR AR R SERER SR L E,
Table 61 M Table 6251 T RFM R ABBER KRB RIRE, FEIENR  EBRATH
BEATBEANZ(ER,
140  ATmega8515(L) m———————
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WWW &4

ZRERBERER

£ MPCM

2512F-AVR-12/03

Table 61. ZBEERX THENRAKBWHBRIFRIRETLE (U2X=0)

D BANEIRE HENBRBZRERRE
#(BE+BWN) | Ry,% | Rpg% (%) (%)

5 93.20 106.67 +6.67/-6.8 +3.0

6 94.12 105.79 +5.79/-5.88 +25

7 94.81 105.11 +5.11/-5.19 +2.0

8 95.36 104.58 +4.58/-4.54 +2.0

9 95.81 104.14 +4.14/-4.19 +15

10 96.17 103.78 +3.78/-3.83 +15

Table 62. ZEFER THEMNZTAZRESBFRIRETE (U2X =1)

BAHBIRE EENRABZRRRE
# BT + &Eﬁt Rsiow (%) | Rfast (%) (%) (%)

5 94.12 105.66 +5.66/-5.88 +25
6 94.92 104.92 +4.92/-5.08 +2.0
7 95.52 104.35 +4.32/-4.48 +15
8 96.00 103.90 +3.90/-4.00 +15
9 96.39 103.53 +3.53/-3.61 +15

96.70 103.23 +3.23/-3.30 +1.0

DTIC: Com/ATMEL =

FERUESRBFRRENATEREARD. B , BRERSHNH XTAL) NREMLET®
ESERIFERERX. ﬁﬁﬁaa?ﬁﬁ%?i%éﬁﬁﬁ#ﬁ ASBWREE B TiERkeEM
= BREEFEFRNSESR  RANHTEEE 2% WRE. B MREWERR
ﬂ??’“%IJ%To W E LB T — RSB KNS N S MBI BRI RSE, i
ALAHE UBRRH , EBIREEETRER,

B {7 UCSRA K Z A I B3 BEE N AL (MPCM) T LAXS USART 32Uk 35482 W B A9 B4 it 47
Wik, BLEREMUESNMWNEAE A2 FEABKESSR, E—ISLEBRRE
F AERENEENET ééﬂ%l&ﬂ'ﬁﬁ: XiPEEERNRLD TEE CPU L BHHKIE
mﬁiﬁ’w&;o MPCMuE’J&ETE’ﬂnﬁﬁ%ﬁE’\JIVE JBEFEAZSAEREEERNRSES ,
CHERLEZLBERMTE,

MRBWESFFIERNBEMKERNS B SN , BLE—PMELEURTX—METEN2HIE
EEbiER ., MRBFWESFTIZEBRMBRENKESR O , BAHSE 9 {7 (RXB8) RBER
BIEERMuER, WRBEMREMNN (F—NMEIEAIHE 9 NMREM ) 1, BBLIX
EHHEmE , AN ERAE L,

EZAERBEEXT  SMIMCERATUM - ELERHWHRE. ELEBTFEBiE
HEWURTEEPT F UEAY R — ML IRRR . MR FUTE - MEER | EREFRBEENEK
7, MEMHMNGERSZHIXLENEDERE S —Mbikbl.

NF—MEAENMAEEE R , EAAER 9 UHEMER (UCSZ =7), MREELRH
—/\ﬂﬁntvluﬁ (TXB8 = 1) B 9 i (TXB8) B 1 , MER—NKIEM (TXB = 0) [T
BT, EXFEXT , MCESBXMTHET 0 I BIEMAE X

THENESAERBEEATHITRIEIRNIR

A IIIEI% 141
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4.

5.

ATMEL

MIENMNGESBIEEZAERFBEEEN (UCSRA FF&H MPCM &1 ).
FAEEREEMWUDE |, FIEMNGIERHLBUSHIREUL M, MALIESF UCSRA
B1FEM RXC EEE L,

B IMNCERHFLEEN UDR FERNARCHEECREBIEF, MRIEH |
FES UCSRA W MPCM i , BN FESFT— Mt FHNEIFK , HRE
MPCM A 1,

WI UM IR ZRFTENEEN , ERIRE — N, mBLRE
MPCM 77 1 BIMALER 255 72 BE X L B3R o

WU BB ERR&EE —MNENE , &N MPCM , AESFFLERX
BET— tithi, REFE 25 2ENSRESHTT,

£/ 5 ZE 8 thiFHMIERXN AN , BERTERR , BEABERSEXAEFEA n M n+1 DI
X2 EHTIR HFERBNREREAERNFTRAKERE  XHEEESEXITER
FEEREE, MRFEA 5 E 8 LFHMEN | KIXBMIZIRER ML (USBS =1) ,
HAE —AME A TR,

TEFEAE - E% - BIEES (SBI M CBI) ki&{F MPCM £, MPCM H TXC #r&E A
E/ 110 Bt , £/ SBI = CBI 55 AT NMHEES,

www . BDTIC.com/ATMEL
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4B UBRRH/ UCSRC &
1788

Bi5mE

UBRRH 5% 1288 UCSRC # A I/0 #isit, RHitbiFBEliZt it bt BT = U T RIE,

MEZBUHITEIHRIE , USART FE51E% U (URSEL) #4IBEANFER. &
URSEL 3 0, ¥ UBRRH{EE#T ; & URSEL # 1, Xf UCSRC R BE #1.

TEABLS HNEHFEXRANFER.

SComeapie (O

. IZEUBRRH 2
I di ri16, 0x02
out UBRRH, r 16

. ZEUSBS SUCSZ1 ftHh1 , AERLHO0
Idi r16, (1<<URSEL) | ( 1<<USBS) | ( 1<<UCSZ1)
out UCSRC, r16

C RumpiE "

/* ZEUBRRH Jy2*/
UBRRH = 0x02;

/* #EUSBS SUCSZ1 frk1 , AAERMIF 0%/

2512F-AVR-12/03

Note: 1. ZARBBECLKRDE THMMNLH
WMBIFFFR , NAFEERNBHFRIAE WA /0 it
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EiGE ¥ UBRRH 2 UCSRC FHEMIZIHRNMRAER, BEEAZSHBAS  EXFTEERX
L7

EiGE AR FES, —HIRE UBRRH FEERNANEE /0 ik, AEHFFaSbut £ —4
RENHEARPIEA YRS TNFESRNIEANIRE UCSRC ABH, 5 &
UCSRC MR 50 B3 T4, EIRREFRI DU (HlEEIELBHKT ) BDRAREH,
TEARELA H A UCSRC HEHANE.

STRRBHRE "

USART_ReadUCSRC:
;  BEUCSRC
in ril6, UBRRH
in rl16, UCSRC
ret

C R pHIE ™

unsi gned char USART_ReadUCSRC( void )
{

unsi gned char ucsrc;

/* BEUCSRC */

ucsrc = UBRRH,

ucsrc = UCSRC,

return ucsrc;

WWW &T E=00m/ATMEL

¥ UBRRH AR RIREFR B TR , BHu —RIETRBTRZTEHRELUR |, ZF
FRENSBTEFREM.

124 ATmega8515(L) m——
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USART #FfFariifA

USART I/O ##E&F &8 - UDR

USART #2HFREFEFRA -
UCSRA

Bit 7 6 5 4 3 2 1 0

RXB[7:0] UDR (%)
TXB[7:0] UDR (E)
/5 RIW RIW RIW RIW RIW RIW RIW RIW
HaE 0 0 0 0 0 0 0 0

USART REEIFEEHHFFHMN USART BURBFEE AT FRLZMHEEMN /0 it , FHH
USART HIEZF 2 UDR, HHIEE A UDR HEFREBENR L EREEhEEE
(TXB) , & UDR BYSEFRIR B HY R B WEIEE + F 788 (RXB) WA B

5. 6, 7THRFREXT , KEANSURRERLZH  MFREWFESIRENRN 0.

REYH UCSRA F1725H UDRE Fr&B /G F AT LA KA B s #t T B4, IR UDRE
REBN , BABEA UDR HNIHIEAH USART RIESHZK, YMBEEAREEFSE ,
EBNVTER/NTE , REETIEHRENSILEBNSES. RAEHIESRTHM TxD 3
ke

BEREAHBRSTE—IAR FIFO, —EEH&@%W%&*&%M FIFO MA&NEECHRS. Eit
FENX—FRELFERAR-BHR-BIES (SBI*I]CBI)Q FERERIES (SBIC # SBIS)
RBEND , BRIXtEREESRE FIFO E’JU(

Bit 7 6 5 4 3 2 1 0
| rxc | TXC | UDRE | FE | DOR | PE | u2X |MPCM| UCSRA

®B/IE

www - BDT bewcom/ATMEL

2512F-AVR-12/03

BREREPAREHNKIER RXC B , BNES, BURESEIER | ZURE SR
3, S RXCESE, RXC *T*TFHEE;“E?%”& ERAPHT (X RXCIE I8y #3R ),

» Bit 6 — TXC: USART RiX4 %k
REBMEPEPHBEREY | BN EXEFEE (UDR) B2t TXC Bv, ITRIESE

RAPWE TXC FREBEBBSE ﬂz‘m:aﬂs 1 #ITERIRE, TXCHRERARSELRZE
LERAFHT (XS TXCIE 12 ﬁE’J}mL)

» Bit 5— UDRE: USART ¥iEHFE8R%

UDRE#REIE H A X EHES(UDR) R B ER I IH B, UDREN1IREBEHEERNZ
R FHTEHIEEW, UDREFRE T AR~ ERIESEES 2 i (X UDRIE AV iR ).
£1{UJ/5 UDRE By , RPAKEBEELRE.

+ Bit4 - FE: 4R

MBEFWEH[ZRINT —N2FEMNEIR , PEREFSIHIHOT—INEFTNE -

F1E) 0, BBA FE EfL. X—1U— Eﬁx&lﬁﬂ?&ﬂ&iﬁ%ﬁ (UDR) #iEL, H#ZEWEIRY
FIEfIN 18, FE#REN 0o XY UCSRA#ITEAR , E—LEE 0,

+ Bit3-DOR: #iZaH
BiE R DOR Bfv,. HBEWEHSBH (TS Tﬂﬁ/\iﬂﬁ ), BRBNSESXEHRE .,

E=g 1 A:0p 9 ES Rt a7 OF 53 X A ?&E;mtlj?dir‘ETo — My — BN E R
(UDR) #%1%H, X UCSRA i# ﬁEJKHT —EE Oo

« Bit2 - PE: FBRESEIR

A IIIEI% 145
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UFBEREFEE (UPM1 =1), BEREFS[FHAEZRIN T N2 EREBEIR
UPE Bfi, X— I —BEEXEFEKEHEF (UDR) #HIEE., Xf UCSRA #HTE AR ,iX—
MNEEOQ,

o Bit1-U2X: fZiEK%

X—XNRSREEEN, ERARSERENFRMLES,

HATE 1 AR RDEFIMN 16 BT 8 NMEARNERSEEEANEHERME,
« Bit0 - MPCM: 24 BEEEFES

REMVGEZ S ERBEEER. MPCM EfUfF , USART RSB EZEKIINBLERE
SibuE B AV A M ED AR B, KIEBFTZ MPCMIRBHIE I, ¥MERESE P141¢
LA EEBETER

USART 5 fIRATFFEEB -
UCSRB Bit 7 6 5 4 3 2 1 0
| RxCIE | TXCIE | UDRIE RXEN TXEN uCcsz2 RXB8 TXB8 | UCSRB
®R/EB R/W R/W R/W R/W R/W R/W R R/W
IRE 0 0 0 0 0 0 0 0

+ Bit 7 - RXCIE: U4 R R fEgE

B EERE RXC i, Y RXCIE B 1, £/ MiHRE SREG &2 , UCSRA HF1E:%
B RXC 78R 1 BT AT LA= 4 USART 2R 45 R A 7,

+ Bit 6 — TXCIE: RiX45 R hli{EaE

BEIEH6EEE TXC Flfi. X TXCIE B 1, £ BHFMIIREN SREG EfZ , UCSRA FEeEH
TXC 78R 1 B BAF= 4 USART &% 45 R A I,

. P USART BiE iz 8a 2 il
K UDRE 787y 1 B A DA™= USART 232 55 17 85 22 F T o

e Bit4 — RXEN: U {ERE

EEN/E3) USART #IKES. RxD S|BIAYE A% O ThEe# USART ZhAEFFER. i1
W RIEFTIZWE e , HE FE. DOR K PE frELH.

o Bit3 - TXEN: &% fE4E

BAESEN/E3 USART Xi%88, TxD SIHIAYIE i O hsedk USART ThAERTEL{K.
TXENBERE , RESIMANKRBEARTERELARETEBELRIL EAEBNEE
BEARENSERTEEERENERIE. A% ILE , TXD SIS Hi#EA /0 ThEE,
e Bit2-UCSZ2: ZFKE

UCSZ25UCSRC&H#EZ2EHUCSZ1:04 4 — I LLREHREW B SN EEMR(ZH
KE ).

* Bit1 - RXB8: XiX#iE{u 8

3t 9 L ABTWIHITIRMER , RXB8 25 9 MNRIE, 5EL UDR B RNHKEZFIE L
i H RXB8,

+ Bit 0 — TXB8: KX iE{r 8

Xt 9 fi BRATHUHEATIRAERT , TXB8 &5 9 M #EfL. B UDR 2 B REN CHITEEAE,

USART B HIFIREFFR C -
UCSRC Bit 7 6 5 4 3 2 1 0
| URSEL | UMSEL UPM1 UPMO USBS ucsz1 uUCsz0 | ucpoL I UCSRC
®/B R/W R/W R/W R/W R/W R/W R/W R/W
WRE 1 0 0 0 0 1 1 0

126 ATmega8515(L) m——
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UCSRC 17835 UBRRH F 1725 L FHHE/Y /O bt , MiZZFEEMIFH 5SS P143¢
58 UBRRH/ UCSRC %88 .

e Bit7 - URSEL: 8%

B ZEFFE UCSRC &1#7883 UBRRH &Fi788. ik UCSRC &Y , &R 1 ; H
E UCSRC B , URSEL A 1,

+ Bit 6 —- UMSEL: USART # %%
BYX—URERELSHFL THEER,

Table 63. UMSEL V% &

UMSEL EX
0 FHRE
1 EEZ:1(3

e Bit5:4-UPM1:0: FERKREER

XANVNRETEBRENERNHEETERR, MRFEETFERE , BAELERIE £
ERFLBITEHELEZTBREM. XE—MERINVHE  BRSHBETE—FTBE
{# , #5 UPMO FRREME#H TR, MBRFEE , BBARE UCSRA 8 PE B,

www . BDTIC.com/ATMEL
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Table 64. UPM fZiZ &

UPM1 UPMO REEX
0 0 =g
0 1 &
1 0 B
1 1 AR

* Bit 3 - USBS: £1-{ii%%
B iX — I AT LR BE LT A B, B A MIX — (U IR E.

Table 65. USBS f7ig &

USBS ELEf
0 117
1 217

* Bit2:1-UCSZ1:0: Z&FKE
UCSZ1:05UCSRBZE 785V UCSZ24 & E — B A LLUREREM B ENHRFEMHR(Z/HK

E)o
Table 66. UCSZ Vi&iE
ucsz2 ucsz1 ucszo FRKE
g 0 e & 1T e o
www .. BOTIC :com/ATME!
o -5 -1 O’ ) I,%_‘,_L_I — S—
0 1 1 8 1u
1 0 0 *Z
1 0 1 *E
1 1 0 RE
1 1 1 9

+ Bit 0 — UCPOL: B4l f¢

X—uRATELSTHEER, EAFRSEAN  FX—UEFE. UCPOLIRE T hi bz
B M ABERSE | SURE S XCK 2B XK,

Table 67. UCPOL V1% &

UCPOL | RIZBIEAINE (TxD SIRIMMIL ) B BRI RH (RxD SIIKAA )
0 XCK E7tin XCK TR
1 XCK T k& XCK L7

148 ATmega8515(L) m——
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USART H4$#£ %5 1F85 - UBRRL
# UBRRH

BAFRIZENE T

Bit 15 14 13 12 11 10 9 8
URSEL - - - | UBRR[11:8] UBRRH
UBRR[7:0] UBRRL
7 6 5 4 3 2 1 0
®/B R/W R R R R/W R/W R/W R/W
R/W R/W R/W R/W R/W R/W R/W R/W
NHE 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

UCSRCH 1728 5UBRRHEF 125 FHAHEIRYI/OM 31t . 3TIXEF1ZRIMIA M ,iES AP143“1h
@ UBRRH/ UCSRC &£#8” .

* Bit 15 - URSEL: ¥ {788i%#

B ZfkRiFE UCSRC F17855 UBRRH 1785, ik UBRRH Bt , Zfuh 0 ; 34
E UBRRH #f , URSEL % 0,

+ Bit14:12 - RE{I

REN , WHEA "0

 Bit 11:0 - UBRR11:0: USART KR F75

XN 12 U EFRTE T USART HIRKERER. HA UBRRH @& 7 USART RiFX

Z41, UBRRLEETIEK 8 1, WIEEMUTNER EERHTHRBELAAZIHLT, B
UBRRL R 3 ENE #iR 4 R 957 85

PR RIR R EIRERIE KRG FESEATRE AREETES Table 68 # UBRR HY
RERFE, RPNEABERTAKFENRERSERREENRETEY 0.5%.

WWW 2 -EBOWF@M mhasmr?ﬁﬁ?m ?Eﬁﬁ T oo

2512F-AVR-12/03

BaudRateClosest Match
BaudRate

Error(%] = ( ~1) +100%
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Table 68. B #K7 =ML TiRE UBRR B HIF

f,sc = 1.0000 MHz f,c = 1.8432 MHz f,c = 2.0000 MHz
N U2x =0 u2x =1 u2x =0 u2x =1 uU2x=0 u2x =1
(bps) UBRR | RZ UBRR | RZ UBRR @ R# UBRR @ iRZE UBRR @ iRE UBRR | iRE
2400 25 0.2% 51 0.2% 47 0.0% 95 0.0% 51 0.2% 103 0.2%
4800 12 0.2% 25 0.2% 23 0.0% 47 0.0% 25 0.2% 51 0.2%
9600 6 7.0% 12 0.2% 11 0.0% 23 0.0% 12 0.2% 25 0.2%
14.4k 3 8.5% 8 -3.5% 7 0.0% 15 0.0% 8 -3.5% 16 2.1%
19.2k 2 8.5% 6 -7.0% 5 0.0% 11 0.0% 6 -7.0% 12 0.2%
28.8k 1 8.5% 3 8.5% 3 0.0% 7 0.0% 3 8.5% 8 -3.5%
38.4k 1 -18.6% 2 8.5% 2 0.0% 5 0.0% 2 8.5% 6 -7.0%
57.6k 0 8.5% 1 8.5% 1 0.0% 3 0.0% 1 8.5% 3 8.5%
76.8k - - 1 -18.6% 1 -25.0% 2 0.0% 1 -18.6% 2 8.5%
115.2k - - 0 8.5% 0 0.0% 1 0.0% 0 8.5% 1 8.5%
230.4k - - - - - - 0 0.0% - - - -
250k - - - - - - - - - - 0 0.0%
sxR0 62.5 kbps 125 kbps 115.2 kbps 230.4 kbps 125 kbps 250 kbps

1. UBRR =0, i#% = 0.0%

www.BDTIC.com/ATMEL
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Table 69. BRAIRHME TIRE UBRR M| F (£)

f,. = 3.6864 MHz f... = 4.0000 MHz f.o. = 7.3728 MHz

N~ U2Xx=0 U2X =1 U2x=0 U2x =1 U2X=0 U2x =1
(bps) UBRR | RZE UBRR | RZ UBRR | RE UBRR | iRZE UBRR | iRZE UBRR | iRE
2400 95 0.0% 191 0.0% 103 0.2% 207 0.2% 191 0.0% 383 0.0%
4800 47 0.0% 95 0.0% 51 0.2% 103 0.2% 95 0.0% 191 0.0%
9600 23 0.0% 47 0.0% 25 0.2% 51 0.2% 47 0.0% 95 0.0%
14.4k 15 0.0% 31 0.0% 16 2.1% 34 -0.8% 31 0.0% 63 0.0%
19.2k 1 0.0% 23 0.0% 12 0.2% 25 0.2% 23 0.0% 47 0.0%
28.8k 7 0.0% 15 0.0% 8 -3.5% 16 2.1% 15 0.0% 31 0.0%
38.4k 5 0.0% 11 0.0% 6 -7.0% 12 0.2% 11 0.0% 23 0.0%
57.6k 3 0.0% 7 0.0% 3 8.5% 8 -3.5% 7 0.0% 15 0.0%
76.8k 2 0.0% 5 0.0% 2 8.5% 6 -7.0% 5 0.0% 11 0.0%
115.2k 1 0.0% 3 0.0% 1 8.5% 3 8.5% 3 0.0% 7 0.0%
230.4k 0 0.0% 1 0.0% 0 8.5% 1 8.5% 1 0.0% 3 0.0%
250k 0 -7.8% 1 -7.8% 0 0.0% 1 0.0% 1 -7.8% 3 -7.8%
0.5M - - 0 -7.8% - - 0 0.0% 0 -7.8% 1 -7.8%
1M - - - - - - - - - - 0 -7.8%
gRM 230.4 kbps 460. 5 s 0.5 Mbps ) | 921.6 kbps

A IIIEI% 151
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Table 70. BAIRZME TIRE UBRR M| F (£)

f,.. = 8.0000 MHz f... = 11.0592 MHz fo. = 14.7456 MHz

N~ U2Xx=0 U2X =1 U2x=0 U2x =1 U2X=0 U2x =1
(bps) UBRR | RZE UBRR | RZ UBRR | RE UBRR | iRZE UBRR | iRZE UBRR | iRE
2400 207 0.2% 416 -0.1% 287 0.0% 575 0.0% 383 0.0% 767 0.0%
4800 103 0.2% 207 0.2% 143 0.0% 287 0.0% 191 0.0% 383 0.0%
9600 51 0.2% 103 0.2% 71 0.0% 143 0.0% 95 0.0% 191 0.0%
14.4k 34 -0.8% 68 0.6% 47 0.0% 95 0.0% 63 0.0% 127 0.0%
19.2k 25 0.2% 51 0.2% 35 0.0% 71 0.0% 47 0.0% 95 0.0%
28.8k 16 2.1% 34 -0.8% 23 0.0% 47 0.0% 31 0.0% 63 0.0%
38.4k 12 0.2% 25 0.2% 17 0.0% 35 0.0% 23 0.0% 47 0.0%
57.6k 8 -3.5% 16 2.1% 11 0.0% 23 0.0% 15 0.0% 31 0.0%
76.8k 6 -7.0% 12 0.2% 8 0.0% 17 0.0% 1 0.0% 23 0.0%
115.2k 3 8.5% 8 -3.5% 5 0.0% 11 0.0% 7 0.0% 15 0.0%
230.4k 1 8.5% 3 8.5% 2 0.0% 5 0.0% 3 0.0% 7 0.0%
250k 1 0.0% 3 0.0% 2 -7.8% 5 -7.8% 3 -7.8% 6 5.3%
0.5M 0 0.0% 1 0.0% - - 2 -7.8% 1 -7.8% 3 -7.8%
1M - - 0 0.0% - - - - 0 -7.8% 1 -7.8%
gRM 0.5 Mbps 1 1 ps 1.3824 Mb . | 1.8432 Mbps
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Table 71. BRAIKHH[ME TIRE UBRR M| F (£)

f... = 16.0000 MHz f... = 18.4320 MHz f... =20.0000 MHz
N~ U2Xx=0 U2X =1 U2x=0 U2x =1 U2X=0 U2x =1
(bps) UBRR | RZE UBRR | RZ UBRR | RE UBRR | iRZE UBRR | iRZE UBRR | iRE
2400 416 -0.1% 832 0.0% 479 0.0% 959 0.0% 520 0.0% 1041 0.0%
4800 207 0.2% 416 -0.1% 239 0.0% 479 0.0% 259 0.2% 520 0.0%
9600 103 0.2% 207 0.2% 119 0.0% 239 0.0% 129 0.2% 259 0.2%
14.4k 68 0.6% 138 -0.1% 79 0.0% 159 0.0% 86 -0.2% 173 -0.2%
19.2k 51 0.2% 103 0.2% 59 0.0% 19 0.0% 64 0.2% 129 0.2%
28.8k 34 -0.8% 68 0.6% 39 0.0% 79 0.0% 42 0.9% 86 -0.2%
38.4k 25 0.2% 51 0.2% 29 0.0% 59 0.0% 32 -1.4% 64 0.2%
57.6k 16 2.1% 34 -0.8% 19 0.0% 39 0.0% 21 -1.4% 42 0.9%
76.8k 12 0.2% 25 0.2% 14 0.0% 29 0.0% 15 1.7% 32 -1.4%
115.2k 8 -3.5% 16 2.1% 9 0.0% 19 0.0% 10 -1.4% 21 -1.4%
230.4k 3 8.5% 8 -3.5% 4 0.0% 9 0.0% 4 8.5% 10 -1.4%
250k 3 0.0% 7 0.0% 4 -7.8% 8 2.4% 4 0.0% 9 0.0%
0.5M 1 0.0% 3 0.0% - - 4 -7.8% - - 4 0.0%
1M 0 0.0% 1 0.0% - - - - - - - -
gARO 1 Mbps 2 152"Mbps 2.304 Mbp T R° | 2.5 Mbps
1. UBRR=0,¢@VVOVV - | ;l ) | I ( E - ( y /- |VTE|_
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BB LR H RS T 788 -

ACSR

ATMEL

BRI BER XS IEAR AINO FYES ARk AINT E# TR, = AINO LR BEL AR AIN1
LHYBEESH , ELULRBFNRHE ACO BB, HLEIRAN T W ANRMAERSR / it
a1 A ARBRYEE, WA LRFAETHE BT AN, MUIB TR, AP TLLER
BBRRALAR, THRAERXBZLALARARPH. Figure 71 NEERZIRRESN
E2 8 BRI ER,

Figure 71. &#lLbEE8ER ()
Vi

CC
BANDGAP l

REFERENCE ACD

—>

ACBG
ACIE

AINO + L] ANALOG
= INTERRUPT COMPARATOR
/ SELECT IRQ
T T —— > ACI

ACIS1 ACISO ACIC

A

AIN1

— >

TO T/C1 CAPTURE
TRIGGER MUX

ACO

»
>

Note: 1. BEEILEJ|[AISIM 2N P2Figure 1 & P63Table 29

6 5 4 3 2 1 0

Bit 7
CBG | ACO ACI ARIE mmpmmCICy gmmiiCiS1 | ACISO | ACSR
m ¥ \/0m o 0 0

1

« Bit7 - ACD: {#E#\LbRESEH

ACD BAIAT , #EHl LR EEM BB RAE I, AT AR R RHRIZ B SR EE R LR ., X
AU DR TR R ERER TR, R ACD Ut , HFUES ACSR F1FE8M
ACIE f3RE I ERILE RS h T, BN ACD 3R Al AL 7= 4 F i,

+ Bit 6 — ACBG: R #E Ll Lt BB BERE AR

ACBG EBfI/5 , BE\LL RS HY ERH A RAEREALRFTEC. B , AINO E#EIIER L
RBWERMA. N P46 SHREHESRE ",

« Bit5- ACO: BE#\LLBREEHH

Bl RENREE2EEASFEEREES ACO., BEHEISIAT 1-2 MNetsh B EIM TR,

+ Bit4 — ACI: BRI LR AR P MiRE

U HRBEMNHHESAL T H ACIS1 & ACISO EX W iERAT ,ACI B, 2R ACIE
M SREG FESBNLBFMIRE | LB , BLAEULRBAMBESEFEELURIT B
Bf ACI #BEHEFS, ACIBAIUEEE "1” RKiEE,

 Bit 3 - ACIE: &l LB h i aE

M ACIE UKE "1” BRAFTERDIN B HWIRE | b BN |, SRS P M
SEo BN R,

» Bit2 - ACIC: #HELL B ERM A FHIR(FERE

ACIC By A F B EH LR ES KAt R T/C1 WM AR ThAE, BT RS A E
DM AR RS , ANMESLLESETURA T/C1 AR P B RS
HISS R A RN IEIEINAE, ACIC H "0” RHEHILL B ES R b A IR ThAE 2 B R BRI EB R

154 ATmega8515(L) m——
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RNTELLREBFAILALR T/IC1 R AR Y , ENESPITERBEFTESS TIMSK B9 TICIE1
PIEN o

» Bits 1, 0 — ACIS1, ACISO: L LB RS P Wi =X ik ¢
XFAAEMEENLLREETHINEHS, Table 72 AH 7T FEIMIRE.

Table 72. ACIS1/ACISO iRE

ACIS1 ACISO Gt BN
0 0 teBER S HH AL BN AT b & FP
0 1 RE
1 0 EEBRBR B T BROR = A R T
1 1 tegR e LR = T

FEHEL ACIS1/ACISO B , BHUEFE ACSR Firaahy M EsE R LR LL R 2R
Mo &NHE TR R IX LAY = A R T

www . BDTIC.com/ATMEL
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YRS SRARK - £ Boot Loader i B MCU A SR T8 A L SR FRBEMRT — A EEWRENE-5 (Read-

BB Rk While-Write , BA T f&i#5 RWW) B4R HLE, X — 4 RESRF A LU MCU KI2HI T &

. SEE T&J" Flash #9 Boot Loader , R & TN A FH %K. Boot Loader —ILXEFE

(RWW, Read-Whlli- (EAEH B AN RIRE N AR WD IREBRBHIERE (25 ) BA Flash , REME
i 3 Y F1EM# 2B S, Boot Loader XV A LLEEEA Flash , ‘@& Boot Loader XA &,

erte) & ﬁ RIRRRED M Boot Loader AJ AN H B H# T8N , EE N EH 2 #BR, Boot Loader 1£f# 25 2= 8] #Y
KANTLUBE B4 TEE., Boot Loader EERMERFME , RETUIMIIFE |

SRAPFREBTERRFPROREM,

B - RWW H&R
+ R3EM Boot Loader FHXEE
s EENRSM (AR Boot HENXHR ENRAERT)
s ERVNBLNATHREEANOR
o BALBITT M Kb
- RBLHEZE
o B¥HM RWW XiF
Note: 1. W2 Flash WARKERSD ,AEANZTHMK (M P173Table 89) , EmiE P EH. TH
4 40 G5 M) N 2N IE B B3R 4R,

B FARF Flash XELR SIS Flash BIFA XM , 51/ X # Boot Loader X ( L Figure 73). MK K17 22 E A/l
F Flash X BOOTSZ /A4 {uBLE , &1 P167Table 78 # Figure 73 Fi’Ro ATFTHNMNXEATENBIE
i, AR EERENMEZER .

MARFKX R RX 2 Flash AR t# N ARB N X, NAHXE RS 5EENA Boot B (Boot
BIEN 0) E , ¥ P159Table 74, T SPM BT HENAXMITRRETRE , FTAK
s - sismmx|/\[\\\\/

““ Boot Loader ﬁﬁf_';o
BOLG COMAATME Lisosve o
Flash , &

iZ17E SPM ? :J“ﬁ‘xﬁzo SPM ¢a T A LU (A BLS A&, Boot Loader
XK R K 5833 Boot Loader BiE L (Boot HIENL 1) EﬁiE # . P159Table 75,

RWW Flash X}’ 3E RWW CPUERZEX#FRWW , 5% CPU 2F XA Boot Loader H#4F# TR BEHEL | BUR
Flash X %Wﬁ&ﬁﬁmﬂﬂﬂ/\ﬂbi&o BT BIEFHRRIESE BOOTSZ BLMEBENFHEMNX 25 |, Flash
%&a 7 RWW-
F NRWW K949 F1E P167Table 79 #1 P158Figure 73 A, MKMW EEXFI2
X RWW X A8 T 1T BRIk SR VERT AT LA NRWW X
X NRWW XA T TR B ER , CPU =1k

AE |, Boot Loader £ T1ERt , AP BHAFF BRI T RWW KR EFARBE, "RWW
X « ?aE’Jm?ﬁiﬁ& (BBRIE) E’J??B/\ﬁﬁ%‘lz MA 2% A Boot Loader B #HTRBE
Fid 72 A SERRAK IR ER Y AR SR 4

RWW X R Boot Loader =3 RWW XAHFE —TTH# T4REE , WA BAM Flash HIREURES |
BEREF NRWW XN KRB, 7 Flash fmiZHAE , AR RESTRIEEEN RWW X
EipE,. MRAFREEFEIEPREIRENMNT RWW XEARB (@@ call/jmp/lpm
BT ), RETESKKLETF—ARARS, ATERXHERNEE , FEZLH
W S H 3% F Boot Loader X, Boot Loader & 217 F NRWW Z# X, RE RWW X
2 FFEERFRIMRS , EREFE#ESZEFHIIRSFES (SPMCSR) 1 RWW XIT#R
FN RWWSB Efi, mEBERE , EEERER T RWW XEAB @B R4 ER
RWWSB, E{& ;&R RWWSBiES I P159“ R 1212 F 1764 85452 4| & 1285 SPMCR’ ,
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JE RWW X - NRWW

2512F-AVR-12/03

£ Boot Loader BM-E#H RWW X E — T 6t , T LUE B T NRWW X8, 2 Boot

Loader XTBEH NRWW XA | HFENNBEBRBEREISEH CPU #ER,

Table 73. RWW W43 5

RESRP Z BHIABMNX | WESE SRR F¥ RWW B

? X2 CPUEIEN ? ?

RWW [X NRWW X T+ =

NRWW X ¥ 2 F

Figure 72. RWW 5 NRWW
Read-While-Write
(RWW) Section
________ Z-pointer
— Ad resses NRWW
infer Segtion
- regses — e-
Section ection
CPU is Halted

Code Located in ‘
NRWW Section

Can be Read during
the Operation

ATMEL

during the Operation
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Figure 73. 77fEssX ()

Program Memory Program Memory
BOOTSZ ="11" BOOTSZ ='10'
B $0000 B $0000

c c

2 S

k3] 3]

[ [y

%} (7]

-*aé Application Flash Section 95’ Application Flash Section

= =

< 2

£ =

s =

el =]

3 5

['4 / « /

5 L= End RWW s Lo End RWW

3 Start NRWW s Start NRWW

n (7]

£ Application Flash Section et Application Flash Section

= =

% @ End Application
- . <

= End Application 2 e Start Boot Loader

e . Boot Loader Flash Section

?g Boot Loader Flash Section Start Boot Loader §

¥ b Flashend r L Flashend

(=] o

z z

Program Memory Program Memory
BOOTSZ ='01' BOOTSZ ='00"
— $0000 — $0000

c j=4

il o

k3] 3]

j) Q

»n n

-% Application Flash Section -% Application flash Section

E =

L 2

£ £

E :

B B

1] i

4 4

g d R End RWW, End Application

§ Si k Start NRWW, Start Boot Loader

‘g Application Flash Section g

g End Application § .

% Start Boot Loader % Boot Loader Flash Section

= Boot Loader Flash Section =

k=l =]

@ ©

& Flashend & - Flashend

o (=}

4 =4

Note: 1. EEFRHISEIE P167Table 78 H4AH.

MR FREE Boot Loader ThaE , NEA Flash F AL R ARBATA. Boot Loader EF
FEA LM IIIEEN Boot YiEN. AP AURFERTRANRBERF TR,

B LEdE

o RIFEA Flash X |, Fik MCU #ITHRH4HR

+ TR MCU F4 Boot Loader Flash X

«  FTARYE MCU ALK A Flash X

« AT MCU ALREA Flash X

FHABESN Table 74 5 Table 75, Boot SiEM AJABE #i4F. RIT FHRHTHE
BITIRE , EREBEICHEBERGDAER. BANEMEN (HEMNER 2) RERFIEY
SPMIESX Flash# THRTE. SUHLEM BAMIR/ EHMEN (BIEMER 1) B RRHES
LPM/SPM X IRF# TR / BiEFl.

158 ATmega8515(L) m——
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Table 74. Boot 8{E 0 RPN (MAKX )

BLBO #= | BLB02 | BLB01 | ##"

1 1 1 A SPM/LPM #8514 B A X
2 1 0 TR SPM EESXNRMA X ITERE

THRF SPM ESHMAXBTERE , BFAAYETT
Boot Loader X LPM 55 MR A X B IR, EFMEE

3 0 O | %7 Boot Loader X , BB 41751 F X AL RDES i 2 25 1
#.
T ARIFIZITT Boot Loader X LPM 355 MBI XiEEUEK
4 0 1 i#, Ehrm 2T Boot Loader X , BRAMITR AKX
Bt ch W 2221,

Note: 1. “1”" RRKEWRE , ‘0" RREHE.
Table 75. Boot 85I 1 R #& = (Boot Loader X )

BLB1 13X | BLB12 | BLB11 | {&#

1 1 1 S SPM/LPM <5148 Boot Loader X

2 1 0 TR SPM 54X Boot Loader X# 1T B4

TR SPM #8455 % Boot Loader K#{TE#R/E , R AR
BT TRARXH LPM £ M Boot Loader XiEEN#E, &
i EEN FRNARK , BLIT Boot Loader XX Bt Hh
S O

TJLILFJ_HHZFFH IXE’J LPM 54 M Boot Loader XizHUEX
= b #4T Boot Loader X 1%

Note: 1. “1" RRAKRGE , ‘0" RTERE

BB IMEAXEAR AR L A Boot Loader, iXLEIRMET LR — LA E
523 , ki@ USART = SPI #&D#&L&Eﬂﬂﬁ?ﬁﬂﬁup To B, ATLUB SRR Boot
Eﬂ)@‘ﬁﬂﬁ SE O EIEM Boot REVEEAMEHE, X# | £/ Boot Loader M EIFL/Z
BT, METHARBE , BFFBRRITRANRB, MCU REFEERERLMNMEE,
2 , — B Boot EMNBLNMRE , ENEEN —EHEE Boot K EtH, B
i ReEEN $ﬁ‘i#ﬁiﬁhﬂ’ﬂi£§§5ﬂ{o

Table 76. Boot Ef/&2
BOOTRST | #fuihst
1 ShEE = MAKXER (#it 0x0000)
0 £ {IMmE =Boot Loader £ ( L P167Table 78)

Note: 1. “1” BEIREREWE , 0" ERBEHE.

FIRFFERHRNRSF 7R T 2% Boot Loader B AEFTFE IR HL,

Bit 7 6 5 4 3 2 1 0

| SPMIE | RWWSB | - | RWWSRE | BLBSET | PGWRT | PGERS | SPMEN | SPMCR
®/B R/W R R R/W R/W R/W R/W R/W
NaE 0 0 0 0 0 0 0 0

 Bit 7 — SPMIE: SPM i {FaE
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SPMIE B /G , N RRAFERMN ML tLBN ,SPM P UTEN#FERE, R ESPMCSRF 1788
# SPMEN FE , SPM F K 1T.

» Bit 6 - RWWSB:RWW X1t

Bz RWW XM B ( NBRBAEBA ) #4EF , RWWSB #EH#E 1, RWWSB
B AEERE RWW X, BREREZRE , 1R RWWSRE 7 1, RWWSB ¥
BUERR. B, B WMEHRRENE RWWSB L BEHES,

+ Bit5— Res: 81

REBAL, RBEREER "0

+ Bit4 - RWWSRE: RWW Xi&f#gE

RWWIZ&tﬂﬁE(ﬁm%:Eﬁs)\)hxﬁ RWW X iz 18 VF(RWWSB?&EFFE‘W BERTd
FHE, AR SH S ML B RIES EE(SPMEN,% )T REEFFRERWW X, 1R RWWSRE
N AMSPMENERI#EE A", NE EEEN I B R SPMiE S BIXFEFEERWW

X, #&8 Flash Tt%ﬁ%%l%ﬁiﬁi%)\ (SPMEN &1 ),RWW XFBE# iERE, R Flash 0
5 RWWSRE B#24ERRt &4 , N Flash tNEigELK L |, MENBERFESLK,

 Bit 3 - BLBSET: Boot #iE{/i& E
WRIX—{f SPMEN BB , K& TEEENEMTHEHRNE SPMETL2ERE RO

PR EIEIRE Boot BIEM. R1 RHIEMN Z EH V5 S AR, BIEMIRETMK ,
HED N EMRRE SPM ETHINITE , BLBSET B31ER.

1£ SPMCSR #1783/ BLBSET 1 SPMEN ENM G =/NEHRNEZETH LPM 155
BiEM B L (BURT Z 8489 Z0) HIXZEI B W F1FE. 1A P164“ LA A BB
Y RBIEN .

s Bit2 - PGWRT: ﬁE,)\

i B. 3 I SPM TS
E’9 ,;-— o I M’Fx a1 DI $ /5 k) #um‘ PGWRT

E B iE R Flash

HTEE, Zzu%ﬁ%ﬂ%ﬁj NRWW X EEA?i%LJEﬂEEF CPU &1«
« Bit1- PGERS: Tk

MRX—{F SPMEN B ER , R4E T REENONEE BN SPM IESHITIUE
RRINAE, TUHbHENE Z EHMNEMES. R1 M RO WEIEN 42K, TEBRIBIETRK ,
HEEANEHi A EAR %A SPMIES#ITE ,PGERSEEIES . IREREX R AINRWW
X , EEANTTRREESES CPU FLE,

. Bito-SPMEN-#ﬁtﬁFﬁﬁ%ﬁﬁﬁ%

X—UFREEEENNARNYEAHANN SPM 5, IR NX—H RWWSRE,
BLBSET, PGWRT = PGERS z —RI&t&Efz , W a0 EFTR | # T KH SPM EESREREH®
WE Y, MRIAAF SPMEN B , ﬁBA?%T%E’J SPM 4 HHE R1:RO H B EFMEIH
Z I8 BEN IS REFES, Z a*»a%JrE’J LSB # 2k, SPM ISR , HEMN AR
3% B SPM S8 1TE , SPMEN B35S Eﬁ%ﬁﬁ?%ﬂﬁisﬂ&qﬂ SPMEN R#H 1
BEBRETK.

EREMZHE AR “10001”, “01001", “00101”, “00011” = “00001" Z FNHIIEATLA & &P
T o

Z EH AT SPM s v S 4k,

Bit 15 14 13 12 1" 10 9 8
ZH (R31) Z15 Z14 Z13 Z12 1 Z10 Z9 z8
ZL (R30) z7 Z6 z5 Z4 Z3 z2 Z1 Z0

7 6 5 4 3 2 1 0
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BT Flash 25 R UMW FERALR (M P173Table 89) 2R , BFITHREEUEEHRH
N H—AKMAAF U BT S ; ERAZIRF U SIS |, 0 Figure
74 FiRe HTFEBBRAMNEREN I UHE2EEIRIH , EILRIE Boot Loader ¥4 1E T
BRAMEBRENIFIUMHENRREEEN., —BREREFHRED , HitREdiE RS
ZIEHAILLAERMAET.,

H—FEA Z IBH K SPM BERIRE Boot Loader BiEN. Z I AR 2B, (LPM
ETHfER Z B RRFiEa. BTXMESTHIUEFIHHIT , FIL Z 558 LSB

L L K
fir (i Z0) tfERE T,
H =
Figure 74. SPM? 3 41t
BIT 15 ZPCMSB ZPAGEMSB 1 0
Z - REGISTER | 0
PCMSB PAGEMSB
PROGRAM
COUNTER PCPAGE PCWORD
PAGE ADDRESS WORD ADDRESS
WITHIN THE FLASH WITHIN A PAGE
PROGRAM MEMORY PAGE PCWORD[PAGEMSB:0]:
PAGE S I INSTRUCTION WORD 00

\ 01

\ 02

www . BE com/ATMEL .

Notes: 1. Figure 74 FATRAMTEHIZEETE P168Table 80 5,
2. PCPAGE 5 PCWORD #£ P173Table 89 44,

Flash &9 B 4472 REEHENERUAN ST, £ARNTE RS OREN — NS TH
e B AEFIX— TSR, SPM 158 M — R —NEH 5 SRIEE A KN T R,
R RERBNEATAETRERS S 2 L TNERBRARSRIEZ AEM,
HE1 ERBRISERE

B T EE

AT TR B

HIT AR
HE2, ERBRESERS

4T BB

B B

14T RSB AE
NRABRERERE — 55 | NETEG 2 8 AFUE T 250 FHER (0RETIE
W REMXT ), RISESE Flash, BRA%E 1A, Boot Loader 12 T — AR -
Bl - B AR REEERRATHNE  REXASHAZHRE | EELE

A mEl% 161
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RENBIEEE Flash, MREAFR 2, MWEERIAHKE , BENRSELWERT . If
NP XA AEEST i, RIEERERMAEREPTUARNTERKEN. CHA
B G FIES N P165 — MRS SRBFLHEKD " o

www . BDTIC.com/ATMEL
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B SPM #1T R

TRt B AR (TN )

WITRERHE

£ SPM = i

E# BLS R EE B K HE

HITHEREREELEZEERE Z E4S RAMPZ MtbitE 8 |, RE “X0000011” B A
SPMCSR , & G Nt BAHE AT SPM. R1 # RO RHI BB ZBE, Ttk
KRB AN Z B517EM PCPAGE, Z iE4HI H A1 28K,

BB RWW XHI TR : 7 TT BRI 2 A AT LA B NRWW X
B NRWW XK : ERESEF CPU =1L

E-MESFEAZTERE Z BHHNHUER , URNESFEEA R1:R0, REN
“00000001” E A SPMCSR, %EEEEE’JMWFH&HW#&G SPM, Z %ﬁ%&ﬂF
PCWORD MWHAAXFHuUIEREAHAX, TERETK , HEN SPMCSR FiFeeM
RWWSRE gt & X Bah R, REEVHELSBRIGREPX, BRNRETFERIG
BT X 3 RBEXT S stk # 1T — R BiRE,

Note: INEX EEPROM BB ARTE SPM MEHEANFER , IERANBBHLER,

RITMEBREEEAEEIRE Z BN uER , AREN “X0000101” EA SPMCSR , &
BEHEEHIENEBARIT SPM. R1 # RO RHBIEHAK, Wit HMEAN Z &
1738389 PCPAGE. Z B4t HM B,

EER RWW X : 7 TUEERS F2 & AT LU EL NRWW X

«  BEERNRWW XHT : ERERRESF CPU FLE

MR SPM R fERE , N SPMCSR Z1728# SPMEN BFEF =4 hlf, XEREHM4ET
LRIk EX SPMCSR FEBMEH, FH SPM Fifet EHEPH:&HE@ £
BLS , Bl RWW XiHE kit iR F AR E . Zzumzubﬂlﬂﬂ-ﬁmgi%m P50 FIlT 7 6

BETYRTE Boot HEN 11 A KK EH Boot Loader XATEELL FHI KT, It Boot
Loader A& & # TR IREE Vﬁéﬁﬁﬁg/\ Boot Loader \ERBRHTLEEH . IREBFIAZEE

BDTAC  COMZATNEL . ..
EE%HM@WWW S EERE R il Q A#Etﬂt%&ﬂi

2512F-AVR-12/03

4, RWW Xt fE SPMCSR HF1EE M RWWSB BV, £ B4wiER , 20 P50 B~

R PEERMNIZEE BLS b, EZIEFH, REERE E—rnt RWW EZaum
F‘EA#M\ X RWWSRE B 1 k&% RWWSB, filFiEl P165¢ — MNE£ S| SEFL
YRiRES
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BEXY SPM iR ESISEFHEN

E EEPROM M 1EE SPMCR

AR5 IR BUS £ M 2 fu

ATMEL

1% & Boot Loader 8iEN H AL EL ROIE FHEMERE , AR/ “X0001001"E A SPMCSR
FESE HEESEENONSARAKT SPM ES, H—AiFRINSIEMNE Boot
Loader ’éﬁl;:ELLo FI X /NBIENS AT AR IE MCU 3t 52 A #2 & #1 Boot Loader BB E 1,

Bit 7 6 5 4 3 2 1 0
RO | ¢ | 1 | BLB12 | BLB11 | BLB02 | BLBO1 | 1 | 1 |

T E# Boot Loader i E ik EXI Flash 56 K& NHiES N Table 74 5 Table 75,

MR ROK 5.2 7 0, H H7E SPMCSR 17837 BLBSET # SPMEN Efu 2 Gy g4
BEAHITT SPM IEET , HNH Boot SiEM T HRE. WIRETER Z B , BEHT
FRAMMNER BT Z BHBEE R 0x0001( 5% 10, VHWREHER ). AFETFHRAM
WER , BUESHEM N RO R 7, 6. 1 FEONE "1, EHREMEMNHIRESF
Al LA H B 15 B ZA Flash X,

EEPROM BE#/EABREX Flash w2 , th A EXN B LM MBI EM Y IRIRE, BILAF
EX SPMCSR ZH783#TER/EZHIE £ ZE EECR BESEMIRASA EEWE , BRI
N LABUEBR

8 24 A R B T LU BRI B, B ERT , BB 0x0001 B F44 Z i85t H BB
SPMCSR & 1785/ BLBSET # SPMEN, £ SPMCSRi2#EZ EHI =/ CPU A AR ITH
LPM ESHESENNENNET ENTES. RBEMRELR REE=/CPURA
BMR&E RITLPMEES ,ﬁRE’hCPUHEﬁW&ﬁ#Lﬁ SPM1E% ,BLBSET # SPMEN
B EHEE. BLBSET M SPMEN JEE/E , LPM FRBIES F Mt H AR 49 AR
I{’EO

1 0

- |BLB12 | BLB11 BLB02 | BLBO1

WWW .1%-5 Ak ﬁ@@ ﬁ-ﬂkﬁ %ﬂé&swcﬁiﬁ

P51k Flash M AR S

ZFE’J =/CPU HE@ W#mﬂ'] LPM BB LA EMLEZTHE (FLB) MR B EMNEE
FEANHBERBLMENLFETRENATIES N P170Table 84 .

Bit 7 6 5 4 3 2 1 0
Rd | FuB7 | FLB6 | FLB5 | FLB4 | FLB3 | FLB2 | FLB1 | FLBO |

EOW RIS LUSMFETE , EEIF 0x0003 It T4 Z 1E4t A BB SPMCR 51788

#9 BLBSET #1 SPMEN, £ SPMCSR ®#EZFEH =1 CPU A AHRITH LPM 155 1FiE

Kf‘&‘%un—J{i?—%E’JE(FHB)bDﬁ BHFFS. FEANRBARBL NSNS 4
iEZ N P170Table 83,

Bit 7 6 5 4 3 2 1 0
Rd | FHB7 | FHB6 | FHB5 | FHB4 | FHB3 | FHB2 | FHB1 | FHBO |

WRENBLUMBEMLHNIRREER "0" REWENBLAMBENMNRIBEEEN
"1%

Ve BT TAERER ,CPU M Flash IEE TAETERIE | Flash B XA AJ 88 32 B A, x4
HEN T 8B T AREREMIMIL Flash —HFE, FBERS H#E’Jﬁmﬁ

BEXEN AR PER TR Flash B, $— , Flash BIRRE -1 &ELRE. F
=, BEXES CPU XG 2BIREHITES.

BEEEATRITZATLES Flash KA (RAEPZ—REBT ) :

164  ATmega8515(L) m——
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fE SPM By Flash 42t E

—MIRN S| SRFCRAE

www . B:

2512F-AVR-12/03

1. MRRZETFEEH Boot Loader , ZEiiwFE Boot Loader 8iE{LEABH LE Boot
Loader 34 E#

2. HERBEEFEHA ,RIFAVRRESET H{E : RANARN IR TEEESKN
BB FEPTEL |, AT LAERE BOD IhEE ; AN LAEAABENRIF LR, WRESER
ERTHEETEN , REBFEEREY  ERELELTK.

3. KBEEHERE AVR AL TEERIEER ., XL LE CPU B#13HiTHE

T, BRI SPMCR F1Z85 , MNTRI Flash L EIR B &N,

FRRERN RC #5585 M T Flash Sutet R34, Table 77 444 7 CPU 519 Flash Ay 82

RmTERTE,
Table 77. SPM 4riZET (8]
&"E BRI B ARGRER A
Flash B#/E (183 SPM =T W BR, 3.7 ms 45ms
nE, RESIEN) : :

;- RBIRE RAMAM —TEIEEA Fl ash
. YEHIER RAMHNE -/ ESET
;ZigEHiEm Fl ash I — NIRRT

- RO ESERIRLE

- BERFLTMET Boot X ( £4 Do_spmFREFEMMIL)
; EEGEIRS (MEBRNREERE) R4
templ (r16).

- ERAMEESR ro. ril,
; loophi (r25). spncrval (r20)

.org SVALLBOOTSTART

i i | NRWIVIX B9 1435
tenmp2 (ri17).

ERFFTERTRENERNRPNIRE
RTARRCEFRNE

4 AR /N LS
i% P {IF Boot,
PAGESI = Aﬁggﬂ

Wite_page:
B
| di spnerval , (1<<PGERS) | (1<<SPMEN)
call Do_spm
; EHFEE RWX
| di spnetrval , (1<<RWABRE) | (1<<SPMEN)
call Do_spm

; BBEMN RAVEBE Fl ash TEHX

| di | oopl 0, | owm PAGESI ZEB)

| di | oophi, hi gh(PAGESI ZEB)
W | oop:

Id ro, Y+

Id rl, Y+

| di spncrval , (1<<SPMEN)

call Do_spm

adiw ZH: ZL, 2
sbiw | oophi:looplo, 2
brne W] oop

; execute page wite
subi  ZL, | ow( PAGESI ZEB)
sbci  ZH, hi gh( PAGESI ZEB)
| di spntrval ,
call Do_spm

ATMEL

; BLERER

| ooplo (r24).

: PAGES| ZEB<=256 I AN EE IR

; PAGES| ZEB<=256 & subi

; Efigs

: PAGES| ZEB<=256 I N EE iR 4E

(1<<PGART) | (1<<SPMEN)

ey
i%Ea%MﬂEi1 MFAN , FRAFHE

165
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; EFERE RVIX
| di spntrval ,
call Do_spm

(1<<RWABRE) | (1<<SPMEN)

; BREBEARE , RANERE
| di | oopl 0, | ow( PAGESI ZEB)
| di | oophi, hi gh( PAGESI ZEB)
subi YL, | ow( PAGESI ZEB)
sbci  YH, hi gh( PAGESI ZEB)

Rdl oop:
| pm
I d
cpse

; Efiigs

r0, Z+

rl, Y+

ro, rl

jmp  FError

sbiw | oophi:looplo,
brne Rdl oop

1

; IREE RWVIX

; BRRW XEZLAUZLIERE
Ret ur n:

in

shrs

ret

; EFERE RVIX

| di spntrval ,

call Do_spm

rinmp Return

www . BRLAG.-com/A

tenmpl, SPMCR
tenpl, RWASB

(1<<RWABRE) | (1<<SPMEN)

; MR EREE
: PAGES| ZEB<=256 R A~ EE It iRE

; PAGES| ZEB<=256 B} {# /A subi

RW\BB " 1" |, %88 RWVIXKIES& B HER I

Wit _spm
in tenpl, SPMCR
sbrc tenpl, SPMEN
rimp Wit_spm
. WA :sprerval RET SPMIRME
; BIEHE , REFRSHFE
in tenp2, SREG
cli
; BR%E EEPROVERE
Wit _ee:
shic EECR, EEVE
rinmp Wit_ee
; SPMEYE &5
out SPMCR, spntrval
spm
; MRE SREG ( MRHMIRAR AR
out SREG, tenp2
ret

, T BERE T )

'MEL
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ATmega8515 5| S BFSH
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B 4R T2 3R F AT A RIS B/ FE Table 78 Z Table 80 4 H .

Table 78. Boot X X/NEEE ()

Boot H{uith
Boot it ( Boot
BOOTS | BOOTS | Boot BIA Flash Loader BMAKX Loader 21
Z1 Z0 XX | TE X Flash X | &Rihuk it )
- 0x000 - OxF80 -
1 1 128 = 4 OXF7F OXFFF OxF7F 0xF80
- 0x000 - 0xFO0O -
1 0 256 F 8 OXEFF OXFFF OxEFF 0OxFO0O0
- 0x000 - 0OxEO0O -
0 1 512 & 16 OXDFF OXFFF OxDFF 0OxEOO
1024 0x000 - 0xCO00 -
0 0 = 32 OXBFF OXFFE OxBFF 0xCO00
Note: 1. FEH BOOTSZ B4 {EEIES N Figure 73,
Table 79. RWW R ™
Flash X it 315 01 |
EEtiE - BEX (RWW) 96 0x000 - OxBFF
FERFEE - BX (NRWW) 32 0xCO00 - OxFFF

Note: 1.

www . BD]

RTFANMXHFEMARAER P157° IF RWW X — NRWW” 5 P156‘RWW X ”

ATMEL

1C.com/A

'MEL
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Table 80. Figure 74 AT A ERHAR Z BRI RRST ()

TR HHBIMN Z B4 | REA

PCMSB 11 EFitHESENRaEN (BFITHRSER 1214
PC[11:0])

PAGEMSB 4 AFIAFSHUNRSMN (—TE3R2/MFE , &
= 5 {1 PC [4:0])

ZPCMSB Z12 Z &8585 PCMSB X RHIf, BT &E A
Z0 , ZPCMSB % F PCMSB + 1

ZPAGEMSB Z5 25 F8E5PAGEMSBI R, BT &EER
Z0 , ZPAGEMSB %F PAGEMSB + 1

PCPAGE PC[11:5] 212:26 EFITHESE it - FTVEBRM N BERESH
Tk

PCWORD PC[4:0] Z5:21 BRFITHESE i - RIEFRIGNERXHTE
BB (ERELRHMSMN 0)

Note: 1. Z15:213: it
Z0: XFFEH SPM &3S &8R "07 , 3 LPM ISR,
RTEEESEY Z BHNERES N P160° £ B4REN 1AM Flash” .

www . BD]

1C.com/ATMEL
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FHERRmE

B RBEFHEBRYUEMN  ATmegas5s15 24 T6MNIEM  RIBHBUMR(0)ERZABME (1) HER T LIRS
Table 82 FI MM ML, BEM REBTTHBRBSHEEN 1%

Table 81. #iEfu =z (1

PN P Ay UL MINE

7 - 1 ( Rmig)

6 - 1 ( RERTE )
BLB12 5 Boot S E L 1 (Rimi2 )
BLB11 4 Boot 8t E {1z 1 (KRimi2 )
BLB02 3 Boot #iE 1z 1 (KRR )
BLBO1 2 Boot #iE 1 ( RmiE)
LB2 1 BiE 1 ( RmiE )
LB1 0 #iE 1 ( RERTE )

Note: 1. “1” RRKEWE , ‘0" RRHWERE.
Table 82. BiEMRFER @

RN P 2kR
LB X LB2 LB1
DNTI" 'A~AKRE"
www . BDTTC ..Cofm/

EHTHBETREER D Flash 7 EEPROM Ky — S 4w T2

3 0 0 | mRifs#it  SeLEemigsE O

BLBO #£% | BLB02 | BLBO01
1 1 1 SPM 1 LPM 33 51 A X #9175 8] 5% 5 BR )
2 1 0 TARYF SPM M NAXEITERE

TR SPM ESXRARXR#ITERE , Bt FRARAFEITT
Boot Loader X# LPM 55 MR A XIEEEIE, EHPHEE

3 0 O | fF Boot Loader X , BRAHITRIE KA BT chif 22211
08
ARz 1TF Boot Loader K& LPM 155 M Sz X 2 BN
4 0 1 i, BEhfE 2T Boot Loader X , BBAMITRARXA
BRI,
BLB1 #= | BLB12 | BLB11
1 1 1 A1 SPM/LPM 1§15 18 Boot Loader X

A IIIEI% 169
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Table 82. #iEM R @ (Continued)
FEBRBEN Rk
2 1 0 F A1 SPM #EHXI Boot Loader X #t 17 B #4E

R SPM FEH 3 Boot Loader R#1TE#R/E , R AW
BT TRMAXAE LPM 155 M Boot Loader XizEWEiE, &

3 0 0 R BN FTRARKX , AL 1T Boot Loader X3 Bt AR
BT R IER,
TR¥FZETTHAXK LPM 35 M Boot Loader XiEUK
4 0 1 B, EhEENTRARX , BRLHIT Boot Loader X1X
B PR REIER,

Notes: 1. TEmEHENFEWEBBELAL,
“1” RONKRWIRRER | “0” RTBGRE,

y AN ATmega8515 BB MNAELMIF . Table 83 55 Table 84 % ik T AF A 1A L4 (I HI ThEE
UK 2R EE LT, MRBLUERENIRREER “07

Table 83. B4 NSFET

RUBFY s | e RIAE

S8515C 7 AT90S4414/8515 RAER 1(Rmig)

WDTON 6 B TMERSEIT 1(Rmig)

SPIEN™M@) 5 ERERTEFNBETE 0 (B4i2 , SPI wmIZfERE)

CKOPT®) 4 5% B IE I 1 (R4RTE )
WWW -Ba I (: ;;g ﬁm EVFﬂTM ﬁ@h EEPROM A&

BOOTSZ1 3%4% Boot KA/ (1%L Table 78) | 0 ( B4R )@

BOOTSZ0 1 %48 Boot XK/ (1M Table 78) | 0 ( B4mig )@

BOOTRST 0 ERENEmE 1 (Rmig)

Notes: 1. ¥l P4°“AT90S4414/8515 % ABHER " .
2. 7£ SPI BITwEENX T SPIEN BL AT A,
3. CKOPT B4 {uIhstH CKSEL iRERE , M P31“ B4R o
4. BOOTSZ1..0 BRIAE N B K Boot X/ , i P167Table 78,
Table 84. ALK FT

BuENFS | 45 | MiIAE

BODLEVEL 7 BOD fit X 8B.F 1 (KRR )

BODEN 6 BOD i8¢ 1 (K4m72 , BOD R )
SUT1 5 %52 B 5h e 1 (Kgmf )

SU) 4 %52 B zh e iE 0 (B )"

CKSEL3 3 R R 0 (Bymiz )@

CKSEL2 2 %1% B 4R 0 (B4 )@

CKSEL1 1 MmN R 0 ( B4z )@

CKSELO 0 ER IR 1(Kimi2 )@

Notes: 1. X FERIARTEIR , SUT1..0 MBRINES HE KRS ETE. FHAAN P35Table 13,
2. CKSEL3..0MEINEES B T HFARCIKSEZ1TT 1 MHz, #4A AN P31Table 5,
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HEBLs

RIRFT

REFT

REFT

2512F-AVR-12/03

BUNHRBTZEHBROSHEIE, MEBEM 1(LB1) BEENBLMEHE. £
YRTEBUE M BT R L1,

BRBEAREEAELVNERBIF. HRBLUNIERER , EXSHRERE
B, FEXTERT EESAVE B4y, ©E—-BERREVARER. EERTHEEXF
Bt LRt A R BITE

FREH Atmel HIEFHISEHEE - P =FZFTHRRABARX D B4 S, XMBAIULE
Eiﬁg#ﬁ#ﬁﬁiﬂi , WA BUERS A S BUE R IR R, X=ANFH 2 3FH T = MR
ATmega8515 #RIRF IR :

1. $000: $1E ( "H Atmel AF4EF= )

2. $001: $93 (KRS H 2 & 8KB Flash 2% )

3. $002: $06 ( % $001 FTHIK AN $93 BF R RIX 2 ATmegad515 )

ATmega8515 H#8 RC fRH RN BEBRETRAEF T, XNF T TARIR 4k 22
0x000 B 71, HEMMIE ,ZFHHWENEA OSCCAL FFaa MBARBR AN RC
SHER MR E M.

ATmega8515 W #B RC #iX5Z s B I N F RN REERF TREFT . XNF L THRIR
#h 3k Z2[A] 0x000, 0x0001, 0x0002 K& 0x0003 MIE L FT , ZBIFRE 1. 2. 4, 8 MHz,
ESNVHBE , 1 MHz R EE®K B BEA OSCCAL FiFdr. AR BHMMIRIREE , N
EFFEH , # A P35 fR5HBRIRE F R - OSCCAL”

www . BDTIC.com/ATMEL
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FEER
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ATMEL

PR T {AXS ATmega8515 fY Flash T2 F 17 E5 , EEPROM HiEFMES , 76%

’f‘?‘ﬁmuﬁkéﬂuﬁ?’r#ﬁiﬁ&ﬂ&% BRIES AU , BOFTIEEDH 250 nso

X — TFATmega8515EI’J7fH9€%IHiﬂM#ﬁ%&f?E’J%ﬁi&ﬁ%lﬁﬁ , fFigure 758 Table
85 TR, FRAIKAHAR S A RERHFIE,

XA1/XA0 RFE T 44 XTAL1 S| B — M EBORRIFIATEIRE. EAERIBIEN Table 87,
4 WR = OF M ABREFT MM & RE T BRTHIRE, B4HSESN Table 88,

Figure 75. H1T4mT2

+5V

RDY/BSY +—
OE ——»

WR ———>

BS1 ——»]

XA0 ———>

XAl ——»
PAGEL ———»]
+12V ——»

BS2 ——>»|

PD1

PD2

PD3

PD4

PD5

PD6

PD7

RESET

PAO

XTA

L1

GND

VCC

PB7 - PBO

[«<—> DATA

L

www .BDELS . com/A

MEL

WEEIXESHNER SIE#H | /0
RDY/BSY PD1 o m:J /:)-*. EFRE, 1. SR ESHN
OE PD2 | | WHEsE (BEFEH).
WR PD3 | | Bk (KBEFER).
FIERE 10 EBERNFT , 17
BS1 PD4 S - E0)
XA0 PD5 | | XTAL Zh4E42 0
XA1 PD6 | | XTAL 344 1
PAGEL PD7 | i;gﬁtﬁﬁiﬁﬁ%%ﬁ:‘ru EEPROM # i
FIERE 20" EBIRMNFT , 17
582 L. o
DATA PB7-0 | /O | MEKIEEL (OF HIERHH )

ATmega8515(L) m——
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Table 86. JHt AYmiZEXNFTEEMW S|HIE

El) o5 BE
PAGEL Prog_enable[3] 0
XA1 Prog_enable[2] 0
XAO0 Prog_enable[1] 0
BS1 Prog_enable[0] 0

Table 87. XA1 l XA0 H4mH5

XA1

XA0

£ XTAL1 Febnixisi & Mzh4E

0

0 | fn# Flash = EEPROM it (&3 BS1 WERBMERRMLFT)

0

1| EREIE (EX BS1 RERBMEREMNFHRE

F1)

1

0 | e

1

1 ToigtE |, 2R

Table 88. S FE T 4R

WWW .

WEFEW BTG S
1000 0000 SR ERR
0100 0000 BRRufy

S FO) | SHE ol O 0 |
opotfoo Flads /#M — |
0001 0001 S EEPROM S
0000 1000 BERRFHNRART
0000 0100 BRJA 22 ST RN B TE L
0000 0010 i#% Flash
0000 0011 % EEPROM

Table 89. —TUEEHKFH Flash I TTE

ATMEL

Flash X/ WAD PCWORD ns PCPAGE | PCMSB
4K F (8K 1) 32F PC[4:0] 128 PC[11:5] 11
Table 90. —TTE2E K FH EEPROM H I TT#
EEPROM X/ |AN PCWORD i PCPAGE EEAMSB
512 =15 4 F% EEA[1:0] 128 EEA[8:2] 8
173




FITRE
HEARBER

HRTEMREEEE BN FE

WWW

B ERER

3t Flash #{T4RE

ATMEL

B THNEEZH AHTREER :

1. 7E Voo & GND Z R4t 4.5 - 5.5V (BE , BEEED 100 ps.

2. ¥ RESET 1K , £ ZED 100 us #EDHE XTALT BF 6 X,

3. ¥ P173Table 86 %I HAYHY Prog_enable SIHIE S "0000" , #&&FZE4 100 ns.

4. YARESETRft11.5-12.5VHEE, %8 RESET 2 +12V B EFHI 100 ns A,
Prog_enable S| EMITHES S BUSH TE# ARBEER,

MREFRABRBERIAZ RC , EFATREREEEN XTALT B, EXFERT , B3R

BN EE -

1. %EZ%IF P173Table 86 #J Prog_enable 5|#7 “0000”,

2. Ve 5 GND M2 EE 4.5 - 5.5V FEAT7E RESET iR 11.5- 12.5V B,

3. Z100ns.

4., WBLNERE , FRIEABRSREN RS (CKSEL3:0 = 000000), #0848

ENERE , ERTBLTMARITEHBRES,

B REEE T E RESET 5|78 0b0 KiEHmEER,

6. FAHIEHENELH AmEER,

o

ERESED , NENTSRUREFIFE, N TRUSHNEENZEEUATEE :

o WBMNFEHETHITERERER , HSREME X
MEBEANKIEN OXFF AT , BEAXMERNITE FEKR G DS Flash &
EEPROM( BR3E EESAVE B4R ) AR,

. Ei ? lash & EEPROM EP?ATIW?F_W&%{&?%O TEig
[\ Htj‘ 5 [-L‘gl\u-_ N\ O
. BB =C0m

SHEBRIRESERR Flash &2 EEPROMY) 176588 AR BIEN . RFEHEREEBBRLER
ZHHMENTLEMN. 2HBRIFZMBLN., SHEBRGSUAERE Flash H
EEPROM Z BT &Ko

Note: 1. R EESAVE B4{#imE , ABLIES S EBRET EEPRPOM T2 M,
& " BHER " aPHYRE

& XA1, XAOQEXR "10" ABZw S i,

& BS1E&R "0%

DATA IR{ER “1000 00007, XEEH BBRGS.

48 XTAL1 B —/NERKH , #ITo S MR,

4 WR 2t —NaBkod | B A8, RDY/BSY &K,

Z# RDY/BSY &E , REFREMBHTNS T,

AR

Flash2 U TR ALK , 2P173Table 897 R. Swi2Flashit | FRFHIBHBIES
TEFRXH, XFE—ZANEFRETURRSIRE. TENSRIER T WAX Flash
BITRE

A. tNE " B Flash" %%

1. FXA1, XA0EHN "0", Baian =&,

2. ®¥BS1E"0%

3. DATA R{EJ “0001 0000” , X2E Flash &85

4. 4 XTALT BEH—NERFUAMKRT S,

B. ANk b K 42 55

174 ATmega8515(L) m——
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1. FF XA1, XAO0EXR "00", Bahttbit ng.

2. FBS1E"0D, R E bk,

3. DATA & KA FF5 (0x00 - 0xFF).

4. 45 XTAL1 RE—NEROF |, i iHEMNET .

C. MEHBRMNFET

1. M XA1, XA0ERN "01", BaiHIEMNE.

2. DATA BENHFEEMAFT (0x00 - OXFF)o

3. 4 XTAL1 BH—/ERR | MBHIEFET.

D. MBEHEEMNFET

1. F¥BS1ER ", EBBESMNFEY,

2. FXA1, XA0EBH "01", B EEMH.

3. DATA BEANBESHMFTT (0x00 - 0xFF),

4. 4 XTAL1 BEH—NERHS , #HTHEFZT NS,

E. i8R

1. F¥BS1ER ", EBBESHFEY,

2. % PAGEL £#t—AERT , BifFHIE (R Figure 77 58K ).

F.ESEBI E®RE, EFENEFXEFRU TFRENHIESC N,

#HHE B FRNIRNATRAF U , SMATF Flash WHIF 1k , ¥ W P176Figure 76, 18
TASuADF 8z (Tt < 256) , A TR EREN i EFT RN SMEA TR F i,
G. gkt it L FT

BRTICGOM/ATMEL
3. DATA BEN U EHMFT (0x00 - OXFF),

4. 45 XTAL1 B#E—DERKAF , B MU BN FT,

H. ymfE — B3

1. B BS1="0%

2. #5WR BH—M BT, NERKEHTHRE , RDY/BSY LK.
3. Z# RDY/BSY & & (I Figure 77 BESKT )

|. EE B I HMIRE , EFIE Flash fRI24E R E A M BRIR R mE.
J. ERTUmEE

1. 1.5 XA1, XAOQEXRN "10", B mMEIR/E,

2. DATA B{EJ "0000 0000" , X2 EERS.

3. A XTALT BE—ANERKD , MBEHS , ABEES &1L

A IIIEI% 175
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Figure 76. LA NALE K Flash #1734t ()

PCMSB PAGEMSB
PROGRAM
A PCPAGE | Pcworp
PAGE ADDRESS WORD ADDRESS
WITHIN THE FLASH WITHIN A PAGE
PROGRAM MEMORY N i PAGE PCWORD[PAGEMSB:0]:
PAGE 4o, INSTRUCTION WORD 00
\
\ o1
\
\ 02
\
¢ \ L >

\ PAGEEND

Note: 1. PCPAGE & PCWORD M. P173Table 89,
Figure 77. Flash 42K
XAl _/_\
XAO0 \
XTAL1 /_\
= \_/
RDY/BSY \—/_
PAGEL /_\ /_\
Note: FHAZBRE"XX", EMNKEFBNNTRIEFEIRA Flash w2/ B
% EEPROM #{T4m2 i P173Table 90 Fi’/R , EEPROM tBATT R # {7, 4mFE EEPROM Bt |, R ET

REAXA, XFELARNX —REIEH THE, EEPROM BIEFMEIREELNT (
e, it REEMROATIES N P174“ X Flash BHITHRE ")

1. A pnEkas< “0001 00017,

2. G: i F/HAFT (0x00 - OXFF)o

3. B: MEuEAFT (0x00 - OXFF),

176 ATmega8515(L) m——
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4. C: mEEEE (0x00 - OXFF),

5. E: 8i1EHIE (44 PAGEL £ —MNERKF ).

K:EEFR3IE 5, BERBNEHNXIERH,

L : X EEPROM W 1T4m T2

1. ¥ BS1E&“0%

2. A WRREH—NARF , a3 EEPROM R# 174 , RDY/BSY /K,
3. %I RDY/BSY ZEHBENT —RHTHE (ES KM Figure 78 ).

Figure 78. EEPROM 4mi@& ¥

K
/_H
A G B C E B C E L
DATA :X $11 XADDR H\GHXADDR LOWX DATA X XX XADDR LOWX DATA X XX
XAl __/ \
XA0 / —_ / \
BS1 / \
XTALL _/_\_/_\_/_\_/_\—/_\_/_\
R \_/
RDY/BSY \—/—
www . BDTC- MEL——
PAGEL /_\ /_\
&E Flash % Flash 174 BRA RN T (S Rt AT W P174“ X Flash HITRE " ) :
1. A : IEHT “0000 00107,
2. G: i B FI (0x00 - OXFF),
3. B: &t utE 3 (0x00 - OXFF).
4. S OE@&“0", BS1E“0", AEM DATA izl Flash FHEMFF,
5. FBS1iE&“1”, RIGM DATA iEH Flash ZH SN FT,
6. ¥ OE & “17,
i£H EEPROM BREESHSBROT (ARG MEAT N P174“ X Flash HITHRE ") :
1. A : IEHT “0000 00117,
2. G: i EMFI (0x00 - OXFF),
3. B : & utEM =3 (0x00 - OXFF).
4. I OE@"0", BS1E"0", A/EM DATA i i EEPROM HiEF T,
5. Y% OE&"",
S B AT TR NALELHRRSROT (HHREBEEAT R P174° X Flash HITHRE ")

1. A: g+ “0100 00007,
2. C:MBEHBEFZYT  BEE—NURN "0 RXRFEEHRHTHE , TNEEER,

A IIIEI% 177
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3. &BS1%“0", BS2 % “0%
4. #5WREBME—Nafh | HZ% RDY/BSY &,

TEL N F A HITRE NBLBUNRESRNT (WP RBBEEMET N P174“ Xt Flash #HITRHRRE ")
1. A tNE®HS “0100 00007,

C: MBEHBFERET , ZEE N "0 RIEEHTHRRE , BUNEEEEK,

fFBS1&E"1”., BS2E"0", EEENBEFT.

4 WR Rt —Mafkoh 3 %% RDY/BSY £ 5.

¥ BS1E"0, ERIEMET,

Al

Figure 79. B {42 R

Write Fuse Low byte Write Fuse High byte
A C /_H A C /_H
oara _ X_s0 X om X Y 0 X o X
e _/\ [\
XAO
VTR-- \_/ —— | il | \_/
www . BOTTC. MEL ——
RESET +12v
OE
PAGEL
BS2
MR AR TR HEMNRBSRAOT (W REBEEEAT A P174° X Flash HITRE ")

1. A: &S “0010 00007,
2. C: MBEHBEFT , EUN "0 XRREBENEERE,

3. 4 WRRE—/NARBKHRHEF RDY/BSY E&o
B2 £ R BB S F B BR R & KB BR.

REUS £ T FBiE N ERBLUEMEMNSRAOT (WS MEAT A P174“ 3 Flash #HITHRRE ") :
1. A INEdE< “0000 01007
2. Y% OE. BS2 1 BS1 & "0" , /G M DATA i BUR L R HVRE ("0" RREHE ).
3. JFOEE"0" ,BS2HMIBS1E“1” , REMDATAR AL B KRS ("0 RRERE).
4. J¥OE@E"0” ,BS2{&"0" ,BS1E“1” , RIS M DATA BEUBIEM KRS ("0" RRE
WE ).
5. J%OE & “1”%
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BREARAET

‘-N}

BREAREFRT

HITRBE

2512F-AVR-12/03

Figure 80. iti2{Ei378 7 BS1. BS2 SBLMU KRB EMAIX MAKRR

Fuse Low Byte 0
DATA
EEEEE—
Lock Bits 0
1
) BS1
Fuse High Byte 1 S

BS2

BEEMRIRFEVHNEZNT (S5t S E P174“ X Flash #H1T4RE ") :
1. A: tnE@ES “0000 10007,

2. B : tn#iut{EFF 0x00 - 0x02,

3. fOE. BS1E"0", R/SM DATA REURIRFH,

4. S OEE"1,

EEREFTHEEZNT (WP Situt NS ZE P174“ X1 Flash #H{TRwRE ") -

www -BEEEG. com/ATMEL

4. %% OE {& “17,

Figure 81. H}{THREHNF , SFE—LEANNFER

ExLwL
XTALL AN -
tovxH IxLDx
Data & Contol I —
(DATA, XA0/1, BS1, BS2) K X —
tsvPH tpLex | tBvwL
/\\ < lwiBx
PAGEL A terep N\ -
twiwH -
— N V
WR toLwiL N—
WLRL
_ = g —
RDY/BSY /]
tWLRH

A IIIEI% 179
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Figure 82. }{T/mERF , BFERNMEFH

LOAD ADDRESS LOAD DATA LOAD DATA LOAD DATA LOAD ADDRESS
(LOW BYTE) (LOW BYTE) (HIGH BYTE) (LOW BYTE)

xpH

IxixH oL xH
/T \ / \ E / \ K—' e
XTALL m
BS1 / \

PAGEL /

DATA >< ADDRO (Low Byte) X DATA (Low Byte) X DATA (High Byte) X ADDR1 (Low Byte)
XAO0 \ / \

XAl

Note: 1. Figure 81 AHMEIFER (B toyxys txuxe & txpx) BEA T gk eE,

Figure 83. #}{THERF , A FERMNIEFS (BA—I )"

LOAD ADDRESS READ DATA READ DATA LOAD ADDRESS
(LOW BYTE) (LOW BYTE) (HIGH BYTE) (LOW BYTE)
f_H f_H

xi oL

-
XTALL /_\

www . BBHG

ATME]
L
DATA —< ADDRO (Low Byte)

DATA (Low Byte) DATA (High Byte) ADDR1 (Low Byte)
XAO0 \ / \
XAl \ / \

Note: 1. Figure 81 éﬁtﬂﬂ’ﬂﬁf?gsﬁ ( Bp tDVXH‘ tXHXL & tXLDX) ‘lﬂiﬁﬁﬁ :J:iiﬁé'flﬁo

Table 91. HIT4RESE , Ve =5V £ 10%

B | BB | BX
ns B8 & & & By
Vpp IR fEREEE 1.5 12.5 %
lpp IRIZEREERR 250 pA
tovxH £ XTAL1 AE 2T BERZHER 67 ns
tyixH M XTAL1 1K EI XTAL1 & 200 ns
tyrxL XTAL1 7 & BT HIRK BT 150 ns
ty Dx XTAL1 MEZ G HIE RIZ2HEIR I 67 ns
tyowL M XTAL1 EE) WR & 0 ns
tyLpH M XTAL1 1€ E] PAGEL & 0 ns
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Table 91. H{T4REBSE , Vo = 5V £ 10% (Continued)

B | BB | B
sy 2R B | E | # B4
toLxH M PAGEL &% XTAL1 & 150 ns
taveH PAGEL # &2l BS1 BN 67 ns
tompL PAGEL 7 & BYHI X3 150 ns
terBx PAGEL N1E2/E BS1 R¥#F 67 ns
twiLex WR R1E2 /& BS2/1 R 67 ns
toLwL M PAGEL €% WR H1& 67 ns
tavwL BS1 BME WR H1& 67 ns
twWLWH WR & B B9 BX 3T 150 ns
tWLRL M WR 1€ E| RDY/BSY H1{& 0 1 us
twLRH M WR 13| RDY/BSY H & (! 3.7 45 | ms
twirn ce | M WRIEEI RDY/BSY h & , A B @ 7.5 9 ms
tyi oL M XTAL1 £ OE H1E 0 ns
tavoy BS1 B%ZE DATA B 0 250 | ns
toLpy M OE {£%I DATA B3 250 ns
tonpz M OE {£%) DATA N &MAS 250 | ns

Notes: 1. FE#1T Flash, EEPROM, By Kk BIEMNBRIER ty ry B

www . BDTTC. ComZATMEL
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BITYRIES| BIAR &

ATMEL

X RESET RERBEFA , AfLAUBN & 1T SPI A4 X Flash & EEPROM #7418, SB1T#
Oa$E SCK, MOSI(#A ) & MISO( %t )o RESET AEZfE , NENITHRE / B
BEZINITHREATES.

Note:  Table 92 44 i SPI4mTER I SIBIIER . RRFTES FEMER SPISIM% A TFREBSPIEQ,

Table 92. SB{T{mIZMLET

/e El)] o] e
MOSI PB5 I ESBERA
MISO PB6 o) EEHER H
SCK PB7 | TELE R

M RESET H{EBEFE , ATLAEE $£4T SPI B4 X Flash &2 EEPROM #1742, $H1TiE
Na2%E SCK, MOSI(#A ) & MISO(filtl )o RESET AEZfE , REWMITHRE / BER
BEZHRITHEAFIES. P182Table 92 I T SPI 4Ri2FAESIMIMVM ST, REFE
KBS ER(EF SPI SIEI%E A FAEE SPI 0,

Figure 84. 2{THERKR (!

vcC »44T

MOSI ———>]
MISO «——

SCK ———»

www.BDTIC.com/ATMEL

BTRENE

RESET

_J::7 —

Note: 1. MBSHFHEHFARTRIRMENS , BAFRTHIE XTAL1 S _EEERR,

w2 EEPROM B} , MCU B ERNMRBREFLBA—NEHERAS , NTTEER
TR ERST. SHERRENERFEMIIK EEPROM RN A EEER A OXFF,

FH44EiS CKSEL B4 HE, LT (SCK) WHR/ME Bt [E MK & B F o R EH
BUMTER :

& :>fy <12 MHz B8 2 4 CPU BY# B HA |, f, > 12 MHz BY R 3 4~ CPU Bt% B i,
& > fy <12 MHz B3 2 CPU B4 | f, > 12 MHz B 3 4\ CPU Bt%h A A,

B ATmega8515 RITE ALIERT , ZIEIE SCK 19 E AR B UHIE,

M ATmega8515 it ENEIERT , BIETE SCK W TR, FFMAT N Figure 85,
EHRTREERN T ATmega8515 #HITRERRK N , MEELTHEZER (A Table 94
P4 FHIESHER):

1. LB :
£ RESET & SCK 73 "0" Bt , [ Voo & GND 8, E—ERGH |, {wmiESETHE

182 ATmega8515(L) m——
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Flash HEERE Y —
WWW U C) EH
mf , 1K — (Tl

EEPROM M iEs i

2512F-AVR-12/03

RIETE L BAt SCK REFN K. EXMIFRT , SCK Wz /ERE RESET fl—iE
foF , T RXABOREDELERR 2 4> CPU B AR,

LBZEEFED20ms , AFME MOSI 5| % A RITIRIZMEREE T AR HEITH
=

BEFTRSHERBTREESTT IR, AP 2E  ERERBERETHE=S

 AFEN BoATHHAR (0x53) FERIFER, FERBHIABTEBSE ,

KON ANET SN IBE R, MR 0x53 AW , WEE[M RESET #H#H—14
EROFLATF R EFT I IR TR FREFE T
FlashHY4RIZ A — X —TY 5T , WA/ P173Table 89, EMITINEH B F1E

| WIS B 5 LSB Wi EE  RENTHHAUMAIERRT. KR

MBFHEEYE  NERNATCHUEZERBEREZYT  2EReFT. BFEH#TE
HibitE 7 NUARERFEHBSAESRERE. WRELTEAEANASR | B
AEBRET —RBEZINEFED typ rasy BIEIE (R Table 93), 7 Flash B
BETH 2GR BTHREEZEOSSBURESIR,

RETHUHRHBBEEZE , EENBEESHUET REMT EEPROM 4wiE.
EEPROM F 2 T ERESAFRE I BoBR. MRFERAERNAER |, B
Z\E;;‘%#—F_ﬁ?&jﬁzmm%%fzﬁ\ tWD_EEPROM E’}]E:_“‘E—.I ( IJ_IL Table 93) [} R:J‘a:é
FERZENSS , BIEN OXFF WA EERRE.
AESERESRREEM—MEEETHAS. BEMNBTHEDO MISO FHH,

. YRS RE LU RESET ST R IEFE R,

TEFS (MREE):
£ RESET & “17

VmREIRAS AT

E307 o S
QRTET
T,

FF. mIBERG , #&
R, ATEANTRR
& W78 AT HE

OXFFo Eltt ,Eéﬁﬁ OXFF lﬁ ,HFEQ\E%?% tWD_FLASH ?ﬁgiﬁ?i-_]:_ﬁméﬁﬁo EH?%
PRI 0 B B OXFF | PR SURTRHIE N OXFF 1 T SLBA X B, ts riscr
M{EN Table 93 . -

X EEPROM EfE4AE —PNZFHHmERER | EUk bR E OXFF, REERE ,

RN BRI TR EBRY, X—AERARAMARTUAET

—NFH, BEEEN

IR OXFF T BEAFMIZEZERE , 2 BRNEMENRETEN OXFF , FTLRERE
7 OxFF Bt Al BABE I X MEE. FRXFER T £ 5 #ERet EEPROM AR EREHHE R
BAREREINERE OXFF , EHT T —FTHRBZHEDER two eeprom 1T E
tWD EEPROM E’QED_'L. Table 930 -

Table 93. 5T — Flash 5 EEPROM # Jt 2 B {) & /N & 4365 (8]

7 B/NERRMR

tWD_FUSE 4.5ms
twp_FLASH 4.5 ms
twp_eeprom 9.0 ms
twp_Erase 9.0 ms

ATMEL
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Figure 85. SR{THREBRFE

ATA INPUT
(MOSI)

............ woro LTI TLTL T T
SSSSSS L A N N N A

www . BDTIC.com/ATMEL
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Table 94. B{THRERS

EERR
BE FH1 FH 2 FH3 FH 4 B
YRIEfERE 1010 1100 0101 0011 KXKKX XXXX XXXX XXX RESET PR G ERERITHRIE
e 10 1010 1100 100x xXxXXX XXKX XXXX XXXX XXXX # R EEPROM & Flash
BREFEHES 0010 HO0O 0000 aaaa bbbb bbbb 0000 0000 MNFH4iEH a:b BFE 770 851 EX
H EZEFT ) HEN o
MERFEHESER 0100 HO00 0000 xxxx xxxb bbbb | iiii iiii | EFiitH b WEFEETH(SR
BEH)BEAHEI. NABKFET
BESFETN
EREFFMER 0100 1100 0000 aaaa bbbx xxxX xxxx xxxx | {E#iit a:b MNEEFEHERT
%t EEPROM 17685 1010 0000 00xx xxxa bbbb bbbb oooo oooo | M EEPROM Ryt a:b 4bik 3K
o
B EEPROM 12f#88 1100 0000 00xx xxxa bbbb bbbb iiii iiii | [A EEPROM i3t a:b & B A
i
EEIEN 0101 1000 0000 0000 XKXX XKXXX xxo00 oooo | EBIENM. 0" NEHRE, "I” AKX
Y12, £ P169Table 81,
E8EM 1010 1100 111x XXXX XXXKX XXXX 11ii iiii EBEMN., B0 RTREMEN,
£ P169Table 81,
EFRRET 0011 0000 00XxX XXXX xxxx xxbb oooo oooo | Mitiit b iIZEHRIRET o
B2 1010 1100 1010 0000 \xxxx KXXK iiii iiii | ‘0" RREERE , 1" RRKRERE.
www.. BDT IC n/ATMEL:";
EEmLL ot 1) LA0h 1B\ v £ A ol%Hesk. 1 =rfsee.
= i#IL P170Table 83,
gy 0101 0000 0000 0000 KXXK KXXK oooo oooo | B4, ‘0" RRECEHEE, ‘1"FK
B RARYRTE, ¥M P170Table 84 ,
0101 1000 0000 1000 XXXK XXXX oooo oooo | EBLEN, ‘0" KRREEwE, 1
EEBLMN RRKmE, 1M P170Table
83,
BEREFT 0011 1000 00XX XXXX 0000 0000 oooo oooo | EKIEFT

Note: a=thitE
b = 3L
H=0-RZ% , 1-8FT
o=HEMmE t
i = B\ A
x=EEE

A mEl% 185
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B
&8 3ot BR1E -
A -55°C ~ +125°C *NOTICE: MRBHSHERL © @XRRE" RPN
K2 T TETREER BRI AK AR, XNE
TERERE s -65°C ~ +150°C THEMANKR, HARTRB[HAUIET RSP
FIA&HZT  RBLEBETEEEBBAE
BR RESET 4\ , F N SIMI AV B ........... -0.5V ~ Vg +0.5V REAMRMFZ T, KIHEATHETENRRETRE
SFEBHNFw.
RESET BIBIF A BB ..o 0.5V ~ +13.0V
BATHEEIE oo 6.0V
N0 I EIEFRETR .o 40.0 mA
Ve 5 GND BB EBEFER .o 200.0 mA
ERE Y
Tp=-40°C ~ 85°C, Voo = 2.7V ~ 5.5V (BRIEBIHEA )
"5 B8 &t B/ME BRAE BAME By
Vi wMAKRE B& XTAL1 SR -0.5 0.2 VM v
ViLe WAKBE XTAL1 SIH , SAERET4d -0.5 0.1 V" Y
Vi A BE ﬁ? XTAL1 1 RESET 3| 0.6 Vo™ Voo + 05 Vv
\Y MABBE TA EB R 0.8 Vc® — Yaa £0.5 v
Vi WAE E7 3l o P 7“@{0.5 v
v R PLT20mA Voo =0V o S Vv
oL (#0 A,B,C,D,E) loL = 10 MA, Ve = 3V 0.5 %
v HWHmEE lon = -20 MA, Ve = 5V 4.2 %
OH (%0 AB,C,D,E) loy =-10 MA, Ve = 3V 2.2 v
| G E B Voo = 5.5V, BIBIK BT ] A
I IO 3IH (E7E) H
| WSt E R Vee = 5.5V, BIIN B BT ) A
IH I/O 5| i (EXE ) M
RrsT Reset 5|l Ehr s pH 30 60 kQ
Rou /O 51k L4y ea e 20 50 kQ
Eﬁ ,4 MHZ, VCC =3V
(ATmega8515L) 4 mA
Er\lﬁ‘ ,8 MHZ, VCC =5V
(ATmega8515) 12 mA
TR Z2f 4 MHz, V¢ = 3V
=M, Z,Vec =
lec (ATmega8515L) 15 mA
Z2f ,8 MHz, V¢ = 5V
(ATmega8515) 55 mA
WDT 8¢ , Vo = 3V <13 A
R O = Jec :
WDT £t , Voo =3V <2 WA
188  ATmega8515(L) m——
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B4 (Continued)
T, =-40°C ~ 85°C, Vog = 2.7V ~ 5.5V (BRIEB S35 )

S BH &t B/ME BAE BAE L 24
EI RS Vg = 5V

VACIO m)\ﬁEEEE Vin = Vcc/z 40 mV
B LR ER Vee =5V

oLk g AR Vi = Vo2 -0 50 nA

t ﬁ*utbﬁ% VCC =2.7V 750 ns

ACID EHMIFER Ve = 4.0V 500

Notes: 1. “ BAME" FRBIEZIMWERKENENNESE

“ B/ME RNVRIESIBIERKENSNHNRIEE
3. BARAERERSHZMGERS)TEMN/Oum O E A AR LN IXFZHTESHBRM(20 mA Voo =5V BAIRI10MA , Ve =3V) ,
ERFEEEFEUATER :
1] FrER O/ IOL EFTEEEIE 300 mA,
2] # 0 BO - B7, DO - D7 & XTAL2 #9 IOL EFMAEEBT 150 mA.
314 M0 A0-A7,E0-E2 & CO-C7 B9 IOL EFTAEET 150 mA.
4. BRERERSZLGCERS)TEMN/OH O LU E LN HZH TESHER(20 mA Vo =5V LR10mA | Vc=3V) ,
BEREEERUTER
1] FrEw O/ IOL EFTEEEIE 300 mA,
2] # 0 BO - B7, DO - D7 & XTAL2 9 IOL EFMFEZBIT 150 mA.
3] # 0 A0 - A7, E0 - E2 ]2 CO - C7 #9 IOL EFAAEET 150 mA,
5. HEBXTHEN Ve 2.5V,

www . BDTIC.com/ATMEL
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SEB st IR Bh 5 T Figure 86. #\IBAT4hIRZ) K Y
< tehex
D <« toheL
N
« tereL >

ShEBIN R Table 95. FAERET 403K Y
Ve =2.7V-5.5V Vce = 4.5V -5.5V
7s 28 B/ME BX{E B/ME BAE LR
MeLoL Roh AR MR 0 8 0 16 MHz
toLol B £ ) 5 125 62.5 ns
torex = B 7 A ] 50 25 ns
toLex KRB 50 25 ns
toLch EFetE 1.6 0.5 us
toHeL T BEEt[R] 1.6 0.5 us
Y. gl ok 314 2 2 %
Nagag atl 6" JuGBET 5T " 6 / ——
www .BDTIC. com/ATMEL
R [kQ]M C [pF] 2
100 47 87 kHz
33 22 650 kHz
10 22 2.0 MHz

Notes: 1. REVEUMESEE N 3kQ-100kQ, C EADRMIZN 20 pF,
2. S|MBABEHERAME.
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SPI B} FF 44

2512F-AVR-12/03

Bk Figure 87 # Figure 88,
Table 97. SPI B FS#
BX
BiEA X ®ME BFE =]

1 SCK E# EH I Table 58

2 SCK & / R#BF E)! &z Lt 50%

3 EF 7/ TrEEE EH 3.6

4 22 3R E EM 10

5 R i) E)! 10

6 I E) SCK EZ} 0.5 * tgck ns

7 SCK El# E)! 10

8 SCK S s E)! 10

9 SS K E ML 15

10 SCK B # ML 4ty

11 SCK & / {K8BF ML 2ty

12 EFH /T EEEE MHL 1.6 us

13 ZyatiE ML 10

14 REFRS[E] ML tox

15 SCK F#a ML 15

ﬁ maEK U% ML OA —— el | ns

www . BDEEG /ATMEL

18 SS &% SCK ML 2ty

Note: 1. £ SPIREERF , HZ/PSCKE/EKELFEHN :
-fox <12 MHZ 2 tg o,
-fox >12 MHZ 3t o
Figure 87. SPIEZONFER (EHER)
ss
s - = >
SCK ¥ ‘—/"\17 Y
(CPOL =0) % 3 X Y ‘-K
2 2
(CPOLS—CS —_-\. [—\:\,7 f Y o
- |
';4 <> MER
MISO MsB ) '\r\ LsB
(Data Input) <|§ + _»7 t\'/ s
e I S % A G
189
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Figure 88. SPI EORFER (MILER )
8
g_\-: 1 > %.l—
6

10 1

9

> -

scK X
(CPOL = 1) X

N
SCK Zé— ‘—/'\17 X
(CPOL = 0) _- \ \ ] \

MOSI 4
e T e G
i{ BI4
MISO ¥ '\l b
(Data Output) ~ % MSB ,\l >< LsB >< x p—

www . BDTIC.com/ATMEL
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ABBEBEFERAF
Table 98. SAEEHIFEFMERIGME , 4.5-55V, TEHFRES
8 MHz &% 8% AEIRS w8
5 M B/ME BAE B/ME BKE L Ring
0 Mol HIRME 0.0 16 MHz
1 tinl ALE BX3E 115 1.0tg o -10 ns
2 tavLL ALE F{€tiit A B 57.5 0.5tg o -5 ns
3a | tyax st EifEet , ALE REE iR 5 5 ns
3b | tiax o EiFEA , ALE REE bt {RiE 5 5 ns
4 taviic ALE iRt C B 57.5 0.5tg o, -5 ns
5 tavRL RD Kbt B2 115 1.0tg o -10 ns
6 tavwiL WR R K31k B3 115 1.0tg o -10 ns
7 tLwL WR A& ALE R1E 475 67.5 0.5tg ¢ -15@ 0.5tg o +5@ ns
8 tuRL RD H 1K ALE H1K 475 67.5 0.5tg ¢ -15@ 0.5tg o +5@ ns
9 tovry RD AEBERZ 40 40 ns
10 | tripy BERNERIRABBER 75 1.0t o -50 ns
M| trupx RD A& EHERE 0 0 ns
12 | triru RD Rk3E 115 1.0tg o -10 ns
13| toyme WK G = q 6.5 E @ ﬂq ftAJW]\ .y | ns
14| twhpx MRV A ' Sm 1.9t L'IO IV I— I— ns
15 | tovwn WR NI EBEEN 125 1.0tg oL ns
16 | twiwn WR B3 115 1.0tg o -10 ns
Notes: 1. RIREZELEH 50%, FAEBETER XTAL1 WENEH RIS EF,
2. RiIgEZ=HH 50%. SAERRtEh XTAL1 HEANBHREEF,
Table 99. A HHFEF@HIBI[ISME,4.5-55V, 1 AREHRES
8 MHz iK% 8% G332
Ciiac) 28 B/ME BX{E B/ME BK{E By
0 | 1tgoL H R =R 0.0 16 MHz
10 | tripy HEREMERABBEER 200 2.0t o -50 ns
12 | triry RD Bk 240 2.0tg ¢ -10 ns
15 | tovw WR A EHBIEEK 240 2.0tg o1 ns
16 | tyiwy WR B3 240 2.0tg o -10 ns

A mEl% 191
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Table 100. A ZFEIEFMH B4 45-55V, SRWn1 =1, SRWn0 =0

4 MHz #"5% 8% CIE:3i5 1
Sacy L2 BME BXE BME BAE By
0 | gcL Roh AR MR 0.0 16 MHz
10 | tripy BERERNERABBER 325 3.0t o -50 ns
12 | triry RD fk% 365 3.0t o -10 ns
15 | toywn WR I E&BEER 375 3.0t oL ns
16 |ty WR k3T 365 3.0t o -10 ns
Table 101. AIHITFEFHEFIFME , 4.5-55V, SRWn1=1,SRWn1 =1, SRWnO = 1
4 MHz ®5% 88 CIE:35 1
iRy 28 BME BAE BME BA{E By
0 | 1MoL H eI 0.0 16 MHz
10 | tripy HERENERABRBER 325 3.0t o150 ns
12 | triry RD fk% 365 3.0t o -10 ns
14 | twhox WR HEBiERE 240 2.0tg o -10 ns
15 | toywn WR I E&BEEX 375 3.0t oL ns
16 | tyiwe WR k3T Y e I—é—(l 3 19— ns
WWW.DBU - ‘OIII7A||V|I:L
Table 102. S\MBBIEFMERISM , 2.7 -55V, TEHFRES
4 MHz #®5% 88 CIE:$5 1
iRy 28 BME BAE BME BA{E By
0 | 1MoL HERM=R 0.0 8 MHz
1|t ALE RX3E 235 toLc-15 ns
2 |t ALE HiE#bit A B 115 0.5tg ¢ -10M ns
3a | tax st BifEet , ALE R{Ktbat{RiEE 5 5 ns
3b | tyax o EiFER , ALE R{RtbutfR#E 5 5 ns
4 | taic ALE A 1{Eiit C B 15 0.5tg o -10() ns
5 | tare RD A {Ehit B 235 1.0tg g -15 ns
6 | taw WR J3 &t 31 3% 235 1.0tg o115 ns
7 | tyw WR H1K ALE R1K 115 130 0.5tq ¢ -10@ 0.5tg 5@ | ns
8 | tyr RD A& ALE AR 115 130 0.5tg ¢ -10@ 0.5tc o +5@ | ns
9 | tovrn RD A& BEREF 45 45 ns
10 | tripy BEREMNEABBEER 190 1.0t o -60 ns
1M | trapx RD N &R HERRE 0 0 ns
12 | triry RD k3 235 1.0tc o -15 ns
13 | toyw WR R IEE 3 105 0.5tg ¢ -20M ns
192 ATmega8515(L) m—
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Table 102. A BHBEFMHEFIFME, 2.7-5.5V, BEFIRS (Continued)

4 MHz i&5% 2% AIEFRH R
SRy ¥ ®ME BXE ®ME BK{E By
14 | tyhox WR & #ERE 235 1.0tg o -15 ns
15 | toywn WR A E&BEER 250 1.0tg L ns
16 | tyowe WR Bk3E 235 1.0tg o -15 ns
Notes: 1. fRIZGZELLH 50%. AEBETER XTAL1 WENEABRAS BT,
2. BIgREZEHN 50%, SAEREtER XTAL1 HEANBHREETE,
Table 103. A SPBIEFMHEFHME,2.7-55V, SRWn1=0, SRWnO =1
4 MHz #75% 88 CIE:351
SRy ¥ ®ME BXE ®ME BK{E By
0 | 1MoL RH MR 0.0 8 MHz
10 | trpy BERENEABREEXR 440 2.0t 60 ns
12 | triry RD k3 485 2.0tg -15 ns
15 | toywn WR AEBBEEX 500 2.0tg oL ns
16 | tyiwe WR B3 485 2.0te ¢ -15 ns
Table 104. A\ SBHIFEFMETISME , 2.7-55V, SRWn1 =1, SRWn0 =0
il Walllls < A T\ EP®
= WWW. BDTIC COm/ATME L e
0 | 1MoL HBRME 0.0 8 MHz
10 | trpy BEREMNEABBEER 690 3.0tc ¢ -60 ns
12 | trire RD k3 735 3.0tg ¢-15 ns
15 | toywn WR A SHEEHR 750 3.0tg oL ns
16 | tyiwn WR k3T 735 3.0t o 15 ns
Table 105. A\ ZBHIEFMEF4SME , 2.7-5.5V, SRWn1 =1, SRWnO = 1
4 MHz 5% 8% Ik 1
"5 28 ®ME BXE BME BAE L Rivj
0 | gL 57 2R 0.0 8 MHz
10 | trpy BERENERABBER 690 3.0te ¢ -60 ns
12 | trery RD Rk 735 3.0t o1 -15 ns
14 | tyuox WR A SE#ERE 485 2.0tg ¢ -15 ns
15 | toywn WR A SHEER 750 3.0tg oL ns
16 | tyiwn WR k3T 735 3.0t o -15 ns
193
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Figure 89. #\Ef1zf% 83845 (SRWn1 =0, SRWn0 =0

T1 T2 T3 T4

1
System Clock (CLKgpy) _/—\_//—\_/—\_//—\_/_
1

1
[}
|

| 11
1
1
1
1

1
1
.
1
ALE ! 1 /
1 1
: 4 7
1
T
A15:8 Prev. Addr. Address X
| | 15
1
! 2 |38 [13 —
1 <>
DA7:0  Prdv. Data Addresq Data ©
i : =
14
: 6 16 ———> ;
1
WR ! |
_ 1 J—
' . .
! 1 1
! 3b | 9 1 | —
! 1 [e————> 1
1
DA7:0 (XMBK = 0) . Addres : Data '
. 1
' 5 10 ! §
1 1 ©
! . 8 12 -
1
1 1 —_——
RD | | |
1 1 1 |
1 1 1 1 1 —_—
1 1 1 1 1
\ T5 ‘
AL5:8  Prev. Addr. Address | X:
l | 15
| L2 s |1 | 7
DA7:0  Prev.Data Addresg | Data o
: ! 14 =
‘ 6 |16 s =
WR ! ‘ 1
! 3B L9 1 -
DA7:0 (XMBK = 0) —%— Addres ‘ : Data j—(:
! 5 10 ! ! E
! D | i 4
| . 8 ‘ 112 1
; ‘ ‘ I
" : ‘ 1
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Figure 91. /12685895 (SRWn1 = 1, SRWnO = 0)

T | T2 | T3 T4 T5 T6

spencisiiso NN TN TN NS
3 ' 3 : 3 3 E
ALE | ; ! | i i | / '
! L 7 i i ' '
A15:8  Prev. Addr. ! Addiess | X:
‘ | ! 15 !
i 2 |3 |13 i i —
DA7:0  Prév. Data Addres: i Data | *: o
1 : . |
WR ! . i | ‘
3 o | : o : 1 -
DA7:0 (XMBK = 0) ———————— Addres : 1 Data 1 j—:(:
| 5 10 : : : g
I 1 I ! @
. , 8 ! 12 | :
: . ' i —
RD i | !
Figure 92. #\#31Ffk 8585 (SRWn1 =1, SRWnO = 1)("
1 Tl 1 T2 1 T3 | T4 | T5 1 T6 1 T7 1
System Clock (CLKgpy) _/_\_/_\_'/_\ / \ V4 \ / \ yé \ VA
: = | | : | : ;
ALE ! ! ! 1 1 1 1 / T
1 1
! 4 7 I I I
! | | |
AL5:8  Prov. Addr, T Address ! T X:
! | I 15 I I
| S — | | -
A D. ‘Addresg XXX T oo ga | m— p— ! *: ©
| v T~ | 14 g
www . BD.HC-comZATMEE — |
| WR ! | y I uL h | -
I I I ! 1
: R | p—— q : |
DA7:0 (XMBK = 0) - Addresg } i Data X ), - &
1 5] g 1 1 ! 1 B
| ) 1 1 ! I &
| , 8 | 12 | | '
RD | 5 \ : : / | \
! ! T T 1 -
! 1 1 1 '

Note: 1. RAETEH—FESIHHE RAM B , 4% T4-T7 BEHI ALE BkoF.
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ATmega8515 LAY TEmzAw TaRnE, XEREEs 3@ R TN, FaNeRANRRESE

TR

196

WWW . D

HEFFEHY /O SIMEEN A BRI LR BEERENFA TNEH, BHRRN SN IE R
KA ERIRE E XK.

FEEXTHERSHHTR.

BRESMEERX , W0 THEBE. THERR, /0 SIMNARRBERRGE, KT
HMABNHTREE, TEREN THEBEMTEHRER,

BUARSIMABRALBEE AR C Vo f #ITMHIT. X, CL HARBR , Vo AT
ERE | f NS FIIFRME,

SRENBESHN LN ERESHFIETHRE, BERTMRIERMFELERESIRH
M TERRESHMERIIREERE TH,

FERATENNRAERSENAZLCANERERARE T RENRAMFNITFE

Mo

Figure 93. T/ RA TE=R (0.1 - 1.0 MHz) X R

ACTIVE SUPPLY CURRENT vs. FREQUENCY

0.1-1.0 MHz
1.6
14 55V
50V
. 45V
- s 33V
1 —— .
) I N (\nm Tk — =%
/ Vi UUII =
o //
="
° 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Frequency (MHz)
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Figure 94. T/ RA TR (1 - 20 MHz) X R

ACTIVE SUPPLY CURRENT vs. FREQUENCY
1-20 MHz

25

55V
20 50V
1 — 45V
15
3 — 4.0V
~ 10 . ///
11 iy
1 ,7v 3.0V
0
0 2 4 6 8 10 12 14 16 18 20
Frequency (MHz)
Figure 95. TYEERM Vo BIXR (HNEB RC #R%88 , 8 MHz)
ACTlVE SUPPL CURRENT VS. VC
-40 °C
/ 25°C
i 85 °C
z 8 /
£
S
4
2
0
25 3 35 4 45 5 55

Vee (V)
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Figure 96. T8 R Vo HIXR (AEB RC X% , 4 MHz)

ACTIVE SUPPLY CURRENT vs. V¢
INTERNAL RC OSCILLATOR, 4 MHz

7 -40°C

6 — / e

lcc (MA)
IS

2.5 3 35 4 45 5 5.5
Vee (V)

Figure 97. THERM V. XK (WEB RC #&%88 , 2 MHz)

ACTIVE SUPPLY CURRENT vs. V¢
INTERNAL RC OSCILLATOR, 2 MHz

www . BDTIC.com/ATMEL

85°C
-40°C
3 25°C
25
<
é 2 /
5 /
15
1
0.5
0
25 3 35 4 4.5 5 5.5

Vee (V)

198 ATmega8515(L) m——

2512F-AVR-12/03



e A T mega8515(L)

2512F-AVR-12/03

Figure 98. T/E®BRM Vo HIXR ( AEB RC #X5%23% , 1 MHz)

lcc (MA)

www . BBr

Icc (UA)

2.5

15

0.5

70
60
50
40
30
20
10

0

ACTIVE SUPPLY CURRENT vs. V¢
INTERNAL RC OSCILLATOR, 1 MHz

85°C
-40°C
25°C

25 3 35 4 4.5 5 5.5

Vee (V)
Figure 99. T/EERM Voo KR (32 kHz A TBREIR)
ACTIVE SUPPLY CURRENT vs. V¢
32kHz EXTERNAL OSCILLATOR
_— / ——

/ e

25 3 3.5 4 4.5 5 5.5

ATMEL

Vee (V)
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Figure 100. ZREXBRAM THESME (0.1 - 1.0 MHz) FIX R
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Figure 101. ZREXBFHRMIEHRE (1 - 20 MHz) IR R

www . BD
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Figure 102. ZZRBERX B Vo XK ( WE RC #5%28 , 8 MHz)

IDLE SUPPLY CURRENT vs. V¢
INTERNAL RC OSCILLATOR, 8 MHz

-40°C
25°C
85°C

lcc (MA)
w

I

25 3 35 4 4 5

Vee (V)

Figure 103. ZREXBFRM Voo BIXR (NEF RC #k5%28 , 4 MHz)

IDLE SUPPLY CURRENT vs. V¢
INTERNAL RC OSCILLATOR, 4 MHz

www . BDTHC.com/ATMEL ..

Vee (V)
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Figure 104. ZZRERN B Vo XK ( WE RC %88 , 2 MHz)

IDLE SUPPLY CURRENT vs. V¢
INTERNAL RC OSCILLATOR, 2 MHz

1.4
1.2 85°C
25°C
1 -40°C

0.8

lcc (MA)

0.6

0.4 /

0.2

2.5 3 3.5 4 45 5 5.5
Vee (V)

Figure 105. ZREXBFRM Voo BIXR (REF RC #k5%28 , 1 MHz)

IDLE SUPPLY CURRENT vs. Vcc
INTERNAL RC OSCILLATOR, 1 MHz

www . BDTIC.com/ATMEL — ...
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-40°C
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02 /
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0
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FEaRA R
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Figure 106. ZHREN BFRM Voo xR (32 kHz AR )
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www . BD
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Figure 107. #S B B M Voo WX R (B TREN B )
POWER-DOWN SUPPLY CURRENT vs. V¢
WATCHDOG TIMER DISABLED
I I
1C.comZATMEL

85°C
-40°C
25°C

2.5 3 3.5 4 4.5 5 55

ATMEL

Vee (V)
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Figure 108. R EX BTN Vo WXR (B HMEN SR )

POWER-DOWN SUPPLY CURRENT vs. Vcc
WATCHDOG TIMER ENABLED

20

85°C
18 -40°C
16 25°C
14
R 12
3
< 10
= /
6
4
2
0
2.5 3 3.5 4 4.5 5 5.5
Vee (V)
Standby #3851 Figure 109. Standby #3X B R Voo WX R (455 kHz iRk , HIIRERNBZEA )

STANDBY SUPPLY CURRENT vs. V¢
455 kHz RESONATOR, WATCHDOG TIMER DISABLED

www . BDTIC.com/ATMEL
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Figure 110. Standby XN ERM Ve XK (1 MHz 8iRkEE , FRENSIER )

STANDBY SUPPLY CURRENT vs. V¢
1 MHz RESONATOR, WATCHDOG TIMER DISABLED

60
i /
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= 30
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2.5 3 3.5 4 4.5 5 55
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Figure 111. Standby X8R Voo WX R (2 MHz EIRSS , BEITRENBZEA)

STANDBY SUPPLY CURRENT vs. V¢
2 MHz RESONATOR, WATCHDOG TIMER DISABLED

www . BDTIC.com/ATMEL
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Figure 112. Standby XN ERM Vo BIXR (2 MHz Xtal , BEITAERFZEH )

STANDBY SUPPLY CURRENT vs. V¢
2 MHz XTAL, WATCHDOG TIMER DISABLED
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Figure 113. Standby X8R V. X R (4 MHz iEiRks5 , FIRERNFZEZEA)

STANDBY SUPPLY CURRENT vs. V¢
4 MHz RESONATOR, WATCHDOG TIMER DISABLED
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Figure 114. Standby X ERM Vo HIX R (4 MHz XTAL , B THERNFZER )

STANDBY SUPPLY CURRENT vs. V¢
4 MHz XTAL, WATCHDOG TIMER DISABLED
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Figure 115. Standby XX EBRM Vo FIX R (6 MHz gk , B IRERNFZEZEA)

STANDBY SUPPLY CURRENT vs. V¢
6 MHz RESONATOR, WATCHDOG TIMER DISABLED
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Figure 116. Standby X B Voo X R (6 MHz XTAL , EHRENSEEZEAR )

STANDBY SUPPLY CURRENT vs. V¢c
6 MHz XTAL, WATCHDOG TIMER DISABLED
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SIH Ehr Figure 117. 1/0O S| L sBHBRMMABENXR (Ve = 5V)
I/0O PIN PULL-UP RESISTOR CURRENT vs. INPUT VOLTAGE
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Figure 118. 1/0 S| LN BB RMBMABENXR (Voo =2.7V)

I/0 PIN PULL-UP RESISTOR CURRENT vs. INPUT VOLTAGE
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Figure 119. E{i (Reset) 2|8 L f &8 B85 51 Reset ZIMEEMNRER (Vog = 5V)

RESET PULL-UP RESISTOR CURRENT vs. RESET PIN VOLTAGE

Vee =5V
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Figure 120. &1 (Reset) 5IM# L1 BBFH B Reset SIMBENXR (Ve =2.7V)
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Figure 121. 1/0 SIMIRERMM HBERNRK (Ve = 5V)

www . BD
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Figure 122. 1/0 SIHRERMBEHBENRR (Ve =2.7V)

1/0 PIN SOURCE CURRENT vs. OUTPUT VOLTAGE
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Figure 123. 1/0O S| UYL B R A i H BB EAIR R (Ve = 5VY)

WWW.B

60

50

lo (MA)

40

30

20

10

0

2512F-AVR-12/03

1/0 PIN SINK CURRENT vs. OUTPUT VOLTAGE
Vec=5V

"1C.cCoO

WEL

25°C

85°C

ATMEL

VoL (V)

2.5

ATmega8515(L)

211



ATMEL

Figure 124. 1/0 IR B RAAHBENRR (Ve =2.7V)

I/0 PIN SINK CURRENT vs. OUTPUT VOLTAGE
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I/0 PIN INPUT THRESHOLD VOLTAGE vs. V¢
VIH, 10 PIN READ AS 'l
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Figure 126. 1/O S|4 A IBREBER Voo BIXR (V,, /0 SIBIEHER '0)

I/0 PIN INPUT THRESHOLD VOLTAGE vs. V¢
VIL, 10 PIN READ AS '0'
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Figure 127. 1/0 5|fil% AR Vo X R

I/0O PIN INPUT HYSTERESIS vs. Ve
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Figure 128. Reset $ii A TBREBEM Vo <R (Vy,Reset SIHIEHER 1)

RESET INPUT THRESHOLD VOLTAGE vs. V¢
VIH, RESET PIN READ AS '1'
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Figure 129. Reset i A IBREBER Voo X R (V, Reset 5Bl HE R '0')

RESET INPUT THRESHOLD VOLTAGE vs. V¢
VIL, RESET PIN READ AS 'O’
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Figure 130. Reset %l AJBHH Voo XK

RESET INPUT PIN HYSTERESIS vs. V¢
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BOD THRESHOLDS vs. TEMPERATURE
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Figure 132. BOD ["IREFREEMXR (BOD BFH 2.7V)
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Figure 134. Eil\LLRBEREBBEMARBENRR (Ve =5V)

ANALOG COMPARATOR OFFSET VOLTAGE vs. COMMON MODE VOLTAGE
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Figure 135. EHHLRERBEERNBEENXR (Voo = 2.7V)

ANALOG COMPARATOR OFFSET VOLTAGE vs. COMMON MODE VOLTAGE
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3B IRT B R Figure 136. B AIKHERMENEREN KRR

WATCHDOG OSCILLATOR FREQUENCY vs. TEMPERATURE
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Figure 137. B MARHEBRIMEM Voo X R

WATCHDOG OSCILLATOR FREQUENCY vs. V¢
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Figure 138. R/ 8 MHz RC IR 23 EFBE XX

CALIBRATED 8 MHz RC OSCILLATOR FREQUENCY vs. TEMPERATURE
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Figure 139. BU#M 8 MHz RC #&5% 8= Vo X R

CALIBRATED 8 MHz RC OSCILLATOR FREQUENCY vs. V¢

—— / ——
.BDTIC.com/ATMEL
-40°C
8 25°C
¥ 85°C
2 75
o
7
6.5
6
2.5 3 35 4 4.5 5 55
Vee (V)

ATMEL

219



ATMEL

Figure 140. REH 8 MHz RC #&5% 83 8= M Osccal HEMNRXR

CALIBRATED 8 MHz RC OSCILLATOR FREQUENCY vs. OSCCAL VALUE
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Figure 141. B#M 4 MHz RC IRS% S8 M EMBEN X R

CALIBRATED 4 MHz RC OSCILLATOR FREQUENCY vs. TEMPERATURE
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Figure 142. BER 4 MHz RC IRSHEAER Voo AR
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Figure 143. REH 4 MHz RC 5% 8330 M Osccal ZEMXR

CALIBRATED 4 MHz RC OSCILLATOR FREQUENCY vs. OSCCAL VALUE
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Figure 144. R/ 2 MHz RC X% 2SR MBER <R

CALIBRATED 2 MHz RC OSCILLATOR FREQUENCY vs. TEMPERATURE
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Figure 145. BUEH 2 MHz RC IR5% 835K M Voo KRR

CALIBRATED 2 MHz RC OSCILLATOR FREQUENCY vs. V¢
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Figure 146. BEH 2 MHz RC #R% 283 f Osccal ZEMX R

CALIBRATED 2 MHz RC OSCILLATOR FREQUENCY vs. OSCCAL VALUE
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Figure 147. BER 1 MHz RC iRH 2 MEMBEEN X R

CALIBRATED 1 MHz RC OSCILLATOR FREQUENCY vs. TEMPERATURE

\\

=

I \ 5.5V
=3
g —

% 0.5 \ 4.0v
——27v

0.9

0.85

-60 -40 -20 (0] 20 40 60 80 100

Temp (°C)

A IIIEI% 223



ATMEL

Figure 148. BUE/ 1 MHz RC fRFHESMEM Vo X R

CALIBRATED 1 MHz RC OSCILLATOR FREQUENCY vs. Vcc
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Figure 149. REH 1 MHz RC #K5% 833 M Osccal ZEMXR

CALIBRATED 1 MHz RC OSCILLATOR FREQUENCY vs. OSCCAL VALUE
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SEIRZEFEER Figure 150. LRI EE S Voo KRR

ANALOG COMPARATOR CURRENT vs. V¢
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Figure 151. BOD B Voo FIXR

BROWNOUT DETECTOR CURRENT vs. V¢
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Figure 152. RZBRM V c X R

PROGRAMMING CURRENT vs. V¢
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SUSSEURRERERE Figure 153. S HHS Vo X R (0.1-1.0 MHz , @FEES S LR BEMNBETR )
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RESET SUPPLY CURRENT vs. V¢
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Figure 154. SRS Vo HXR (1-20 MHz , BFEEI SN L H BHEA BT )
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My hk EH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 g
$3F ($5F) SREG | T H S v N z C 8
$3E ($5E) SPH SP15 SP14 SP13 SP12 SP11 SP10 SP9 SP8 10
$3D ($5D) SPL SP7 SP6 SP5 SP4 SP3 SP2 SP1 SPO 10
$3C ($5C) RE -
$3B ($5B) GICR INT1 INTO INT2 - - - IVSEL IVCE 53, 74
$3A ($5A) GIFR INTF1 INTFO INTF2 - - - - - 75
$39 ($59) TIMSK TOIE1 OCIE1A OCIE1B - TICIE1 - TOIEO OCIEO 88, 115
$38 ($58) TIFR TOV1 OCF1A OCF1B - ICF1 - TOVO OCF0 88,115
$37 ($57) SPMCR SPMIE RWWSB - RWWSRE BLBSET PGWRT PGERS SPMEN 159
$36 ($56) EMCUCR SMO SRL2 SRL1 SRLO SRWO1 SRW00 SRW11 ISC2 26,38,74
$35 ($55) MCUCR SRE SRW10 SE SM1 ISC11 ISC10 1ISCO1 1SC00 25,37,73
$34 ($54) MCUCSR - - SM2 - WDRF BORF EXTRF PORF 37,45
$33 ($53) TCCRO FOCO WGM00 COMO1 COM00 WGMO1 CS02 CS01 CS00 86
$32 ($52) TCNTO T/CO (8 fi) 87
$31($51) OCRO T/CO i bR &8 88
$30 ($50) SFIOR - XMBK XMM2 XMM!1 XMMO PUD - PSR10 27,62,90
$2F ($4F) TCCR1A COM1A1 COM1A0 COM1B1 COM1B0 FOC1A FOC1B WGM11 WGM10 110
$2E ($4E) TCCR1B ICNC1 ICES1 - WGM13 WGM12 Ccs12 CS11 CS10 113
$2D ($4D) TCNT1H TIC1- SR FEY 113
$2C ($4C) TCNTIL T/C1 - BB EFEFREFT 113
$2B ($4B) OCR1AH TIC1 - RS ERAREY 114
$2A ($4A) OCR1AL T/C1 - LR EFHR ARFEY 114
$29 ($49) OCR1BH TC1-AEHEREFHEBB/FT 114
$28 ($48) OCR1BL T/IC1 - L REFSR BEFT 114
$27 (347) RE - -
$26 ($46) RE - -
$25 ($45) ICR1H T/IC1- RARREFRESFH 115
$24 (344) ICR1L T/IC1- RARREFHREFT 115
$23 ($43) RE - -
$22 ($42) RE ™ —— - — -
$21 (341) woT}R\ 5 = WDCE E wilPo 47

$200 ($40)" UBR H— . et 4 ! 1 149
UCSRC URSEL UMSEL UPM1 UPMO USBS UCPOL 146
$1F ($3F) EEARH - - - - - - - EEARS 17
$1E ($3E) EEARL EEPROM it 7 881K F T 17
$1D ($3D) EEDR EEPROM %iE5 788 18
$1C ($3C) EECR - - - - EERIE EEMWE EEWE EERE 18
$1B ($3B) PORTA PORTA7 PORTA6 PORTA5 PORTA4 PORTA3 PORTA2 PORTA1 PORTAQ 71
$1A ($3A) DDRA DDA7 DDA6 DDA5 DDA4 DDA3 DDA2 DDA1 DDAO 71
$19 ($39) PINA PINA7 PINAG6 PINA5 PINA4 PINA3 PINA2 PINA1 PINAO 71
$18 ($38) PORTB PORTB7 PORTB6 PORTB5 PORTB4 PORTB3 PORTB2 PORTB1 PORTBO 71
$17 (337) DDRB DDB7 DDB6 DDB5 DDB4 DDB3 DDB2 DDB1 DDBO 71
$16 ($36) PINB PINB7 PINB6 PINB5 PINB4 PINB3 PINB2 PINB1 PINBO 71
$15 ($35) PORTC PORTC7 PORTC6 PORTC5 PORTC4 PORTC3 PORTC2 PORTC1 PORTCO 71
$14 (334) DDRC DDC7 DDC6 DDC5 DDC4 DDC3 DDC2 DDCH1 DDCO 71
$13 ($33) PINC PINC7 PINC6 PINC5 PINC4 PINC3 PINC2 PINC1 PINCO 72
$12 ($32) PORTD PORTD7 PORTD6 PORTD5 PORTD4 PORTD3 PORTD2 PORTD1 PORTDO 72
$11($31) DDRD DDD7 DDD6 DDD5 DDD4 DDD3 DDD2 DDD1 DDDO 72
$10 ($30) PIND PIND7 PIND6 PIND5 PIND4 PIND3 PIND2 PIND1 PINDO 72
$OF ($2F) SPDR SPI HEH 7 123
$OE ($2E) SPSR SPIF WCOL - - - - - SPI2X 123
$0D ($2D) SPCR SPIE SPE DORD MSTR CPOL CPHA SPR1 SPRO 121
$0C ($2C) UDR USART /0 BB 51788 145
$0B ($2B) UCSRA RXC TXC UDRE FE DOR PE U2X MPCM 145
$0A ($2A) UCSRB RXCIE TXCIE UDRIE RXEN TXEN ucsz2 RXB8 TXB8 146
$09 ($29) UBRRL USART BB EFHEHREFH 149
$08 ($28) ACSR ACD ACBG ACO ACI ACIE ACIC ACIS1 ACISO 154
$07 ($27) PORTE - - - - - PORTE2 PORTE1 PORTEQ 72
$06 ($26) DDRE - - - - - DDE2 DDE1 DDEO 72
$05 ($25) PINE - - - - - PINE2 PINE1 PINEO 72
$04 ($24) OSCCAL % RRIRE T 17 RR 35
Notes: 1. #{AI5IR] UBRRH & UCSRC &% L USART #4%

2. RTAFRBHRD , BRAREBMNNIEZE 0. REMY /O buk T A LITERME,
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3. —BRASHFETUBIEABE1RER, EEXTENE ,CBIFISBI ESNIIOSERBNAMEMNAEN , BTN LaSiR
BN FFERHTIERE. CBIF SBI ESAIERANEEREE2#ut ) 0x00 - Ox1F B EFES.
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BT BRESR B B Ly # P
HEANSHRED
ADD Rd, Rr Tt sk Rd < Rd + Rr Z,CNVH 1
ADC Rd, Rr AR Rd <« Rd+Rr+C Z,CN\VH 1
ADIW Rdl,K MBS FAEM Rdh:Rdl « Rdh:Rdl + K Z,CNV,S 2
SUB Rd, Rr FTRARE Rd < Rd - Rr Z,CNVH 1
SuBI Rd, K BT BN Rd « Rd-K Z,CNVH 1
SBC Rd, Rr HHHDRE Rd < Rd-Rr-C Z,CNVH 1
SBCI Rd, K LR L BB Rd«<Rd-K-C Z,CNVH 1
SBIW Rdl,K MF R LB Rdh:Rdl < Rdh:Rdl - K ZCNV,S 2
AND Rd, Rr BHRS Rd < Rd ¢ Rr ZNV 1
ANDI Rd, K SUBNBESRE Rd <~ Rd e K ZNV 1
OR Rd, Rr BHER Rd < Rd v Rr ZNV 1
ORI Rd, K SUBBHBERRE Rd < RdvK Z NV 1
EOR Rd, Rr FH Rd < Rd @ Rr ZNV 1
COM Rd 1 BT Rd < $FF - Rd ZCNV 1
NEG Rd 2 fANB Rd « $00 - Rd Z,CNVH 1
SBR Rd,K REHEFROMN Rd < RdvK ZNV 1
CBR Rd,K HEHEVLES Rd « Rd e ($FF - K) ZNV 1
INC Rd n—RE Rd < Rd + 1 ZNV 1
DEC Rd H—RE Rd < Rd -1 ZNV 1
TST Rd MXREHERA Rd < Rd ¢ Rd ZNV 1
CLR Rd SEREE Rd < Rd® Rd ZNV 1
SER Rd FiFeREN Rd « $FF None 1
MUL Rd, Rr THSBRAE R1:RO « Rd x Rr z,C 2
MULS Rd, Rr BHSBTE R1:RO « Rd x Rr Z,C 2
MULSU Rd, Rr BERSBREERSERE R1:R0 « Rd x Rr zZ.C 2
FMUL Rd, Rr TS NBERE R1:R0 « (Rd xRr) << 1 zZC 2
FMULS Rd, Rr BEHSINBRE R1:R0 « (Rd x Rr) << 1 Z,C 2
|_FMULSU Rd,Rr EHSNBELHS/NRTE R1:R0 « (Rd xBp) << 1 Z,C 2
BiEs Y L I !
RJMP k mm& PRI PO+ @ 1 None 2
IIMP e s ) (B ™ g B 2
RCALL k AN FEFEA PC« PC+k+1 None 3
ICALL EERA (2) PC«Z None 3
RET FRFIEE PC « STACK None 4
RETI P iR B PC « STACK | 4
CPSE Rd,Rr g, HEMNBE T —RIES if (Rd=Rr)PC« PC+2o0r3 None 1/2/3
cP Rd,Rr & Rd - Rr Z,N,V,.CH 1
CPC Rd,Rr AL LR Rd-Rr-C Z,N,V,.CH 1
CPI Rd,K SUE#HLER Rd - K Z,N,V,CH 1
SBRC Rr, b FESRIN "0 WL FT—&iED if (Rr(b)=0) PC «- PC +20r 3 None 1/2/3
SBRS Rr, b HEHEMR "1 NRE T KBS if (Rr(b)=1) PC <~ PC +2 or 3 None 1/2/3
SBIC P, b /O FHFHEMN "0 MBI T —%iES if (P(b)=0) PC <~ PC +20r3 None 1/2/3
SBIS P, b /O BN "1" MY T —%ES if (P(b)=1) PC <« PC+20r3 None 1/2/3
BRBS s, k RAEFESRUN "1V WBEFT—RES if (SREG(s) = 1) then PC<PC+k + 1 None 1/2
BRBC s, k REFHEHRMN "0 WL F—KIED if (SREG(s) = 0) then PC«PC+k + 1 None 12
BREQ k LS if (Z=1) then PC <~ PC + k + 1 None 172
BRNE k THEN B if (Z=0) then PC « PC +k + 1 None 12
BRCS Kk BAAR "1 NIk if (C=1)then PC «~ PC +k + 1 None 1/2
BRCC k AR 0" M BkEE if (C = 0) then PC < PC + k + 1 None 1/2
BRSH k AFRETF U if (C=0) then PC « PC +k + 1 None 12
BRLO k NT Bk EE if (C=1)then PC« PC+k+1 None 12
BRMI k S Bk if (N = 1) then PC « PC +k + 1 None 12
BRPL k B if (N = 0) then PC < PC + k + 1 None 1/2
BRGE k BHSBATRET B if (N® V=0) then PC « PC +k + 1 None 1/2
BRLT k BRSHRANBE if (N @ V=1)then PC « PC +k +1 None 1/2
BRHS k SRS "1 Bk if (H=1) then PC « PC + k + 1 None 1/2
BRHC k SRz "0 MIRkE: if (H=0) then PC « PC +k + 1 None 12
BRTS k TR " Mipkes if (T =1) then PC «- PC +k +1 None 1/2
BRTC k T8 "0" Mgke if (T = 0) then PC « PC +k + 1 None 12
BRVS k SRR "1 MRk if (V=1)then PC < PC +k + 1 None 172
BRVC k SRS R 0" BRI if (V = 0) then PC «— PC + k + 1 None 1/2
BRIE Kk PR ERE R if (1=1)then PC« PC+k +1 None 12
BRID k R EE A B Rk i if (1=0) then PC « PC +k + 1 None 12
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Bs BAER He B & # R
[ BRERRES
MOV Rd, Rr HEHEEES Rd « Rr None 1
MOVW Rd, Rr BHEEFHRT Rd+1:Rd <~ Rr+1:Rr None 1
LDI Rd, K gk BN Rd « K None 1
LD Rd, X gk B S BE Rd « (X) None 2
LD Rd, X+ IEEEIUKE , KREun— Rd « (X), X « X+ 1 None 2
LD Rd, - X bR — R INER B 5 kiR X« X-1,Rd « (X) None 2
LD Rd, Y MRAEIT U HE Rd « (Y) None 2
LD Rd, Y+ M AEITURE AR n— Rd« (Y), Y« Y+1 None 2
LD Rd, - Y bR — 5 hOER A S ut BiR Y« Y-1,Rd«(Y) None 2
LDD Rd,Y+q NEHRBENRET IR Rd < (Y +q) None 2
LD Rd, Z MRAEITUHE Rd « (2) None 2
LD Rd, Z+ nEEEIUKE , REum— Rd « (2),Z « Z+1 None 2
LD Rd, -Z bR — B INER B T kg Z<Z-1,Rd«(2) None 2
LDD Rd, Z+q IEH R RN EES W R Rd « (Z+q) None 2
LDS Rd, k M SRAM higksiE Rd « (k) None 2
ST X, Rr DS a5 R FERE (X) < Rr None 2
ST X+, Rr B ES AR EFREE , REHEMN— (X) < Rr, X« X +1 None 2
ST - X, Rr shab Rl — 5 A AES 1t 5 R E R X« X-1,(X) < Rr None 2
ST Y, Rr IO EES A RE (Y) < Rr None 2
ST Y+, Rr Mg EEIURE AR n— (Y) <R, Y Y+1 None 2
ST -Y,Rr hab R — 5 HIER A S u R Y« Y-1,(Y)«<Rr None 2
STD Y+q,Rr IEF R RN RES AT (Y+q)«<Rr None 2
ST Z,Rr gk e S a5 iE (Z) < Rr None 2
ST Z+,Rr IERRET U EIE , REuth— (Z)«<Rr,ZZ+1 None 2
ST -Z,Rr kR — 5 MR A S u R Z<Z-1,(Z)«Rr None 2
STD Z+q,Rr IEH R RN R ES W BE (Z+q)«Rr None 2
STS k, Rr M SRAM higk sz (k) < Rr None 2
LPM IR FZE BN BE RO « (2) None 3
LPM Rd, Z REFEENHRE Rd « (2) None 3
LPM Rd, Z+ RBFEANSE  REbutin— Rd < (2),Z < Z+1 None 3
SPM mRFEE e ) R0 None }
IN Rd, F\ A_A_A_"_ﬁ Jo ozl ﬁé None 1
out PRVYV VV Valliim Ld - AR I \ 1
PUSH Rr Hﬁﬁ%ﬁi&)\tﬁ& STACK « Rr None 2
POP Rd SF 17 28 M HEAR chad Rd < STACK None 2
MAUNRES
SBI P,b 110 BB I/O(P,b) < 1 None 2
CBI P,b /0 HEFRLES I/O(P,b) « 0 None 2
LSL Rd BHREB Rd(n+1) < Rd(n), Rd(0) « 0 Z,CNV 1
LSR Rd BRER Rd(n) < Rd(n+1), Rd(7) < 0 ZCNV 1
ROL Rd HHVERER Rd(0)<-C,Rd(n+1)« Rd(n),C<«Rd(7) Z,CNV 1
ROR Rd WHABRER Rd(7)<—C,Rd(n)« Rd(n+1),C<Rd(0) ZCNV 1
ASR Rd EREH Rd(n) « Rd(n+1), n=0..6 Z,C NV 1
SWAP Rd SREFHRM Rd(3..0)<Rd(7..4),Rd(7..4)<Rd(3..0) None 1
BSET s REE SREG(s) « 1 SREG(s) 1
BCLR s BEES SREG(s) < 0 SREG(s) 1
BST Rr, b NEFENUBA T T < Rr(b) T 1
BLD Rd, b FTRATERL Rd(b) « T None 1
SEC prigAA- g C«1 c 1
CLC HAAES C«0 C 1
SEN SRR B AL N1 N 1
CLN ARENEE N« 0 N 1
SEZ p A s Z1 z 1
CLZ ERENEE Z«0 z 1
SEI 2 RFHERE |1 | 1
CLI 2BPHER 1<0 | 1
SES BHENRFEL BN S«1 S 1
CLS BENRGFELE S« 0 S 1
SEV 2 ANB R EREB L Ve 1 \ 1
CcLV 2 AN S AR R V0 \ 1
SET SREG # T B T 1 T 1
CLT SREGH TES T«0 T 1
SEH SREG ##H UitH B He 1 H 1
CLH SREG ¥ UH 2B E H«<0 H 1
MCU ##HiES
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ko BAER He B & # R
NOP =% None 1
SLEEP REE ( #RERZNEEM specific descr. ) None 1
WDR SNEIIN (WDRtimer Ji specific descr.) None 1
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FmiEE

B (MHz) PR RIR Fms HE THEE
ATmega8515L-8AC 44A
ATmega8515L-8PC 40P6 RIS
ATmega8515L-8JC 44) (0°C - 70°C)
ATmega8515L-8MC 44M1

8 2.7-5.5V
ATmega8515L-8Al 44A
ATmega8515L-8PI 40P6 Tl
ATmega8515L-8JI 44) (-40°C - 85°C)
ATmega8515L-8MI 44M1
ATmega8515-16AC 44A
ATmega8515-16PC 40P6 R
ATmega8515-16JC 44) (0°C - 70°C)
ATmega8515-16MC 44M1
16 4.5-55V

ATmega8515-16Al 44A
ATmega8515-16PI 40P6 Tl
ATmega8515-16JI 44) (-40°C - 85°C)
ATmega8515-16Ml 44M1

Note: 1. P mtEA LA wafer WEREH , THESATURKNEXEFES Atmel ZHHIHIEK R,

www . BD]

1C.com/A

'MEL

EE i)
44A 44- 5|4 , & (1.0 mm)TQFP
40P6 40- 5|4 , 0.600” 7T , PDIP
44J 44- 5|% , PLCC
44M1 44- BE | 7x7x1.0mm K/, 458 0.50 mm , MLF
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(OQAAARTAT  AAnnareroen
PIN 1 ¢ _
= —B
= PIN 1 IDENTIFIER =h
= =
o = El1 E

AR

Www . BDT

IC.

fr: N ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂWmﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ JLL

—— | ~— L

com/A’

A1JA AE

ta

'MEL

COMMON DIMENSIONS
(Unit of Measure = mm)

SYMBOL| MIN NOM MAX | NOTE
A - - 1.20
Al 0.05 - 0.15
A2 0.95 1.00 1.05
D 11.75 12.00 12.25
D1 9.90 10.00 10.10 | Note 2
E 11.75 12.00 12.25
Notes: 1. This package conforms to JEDEC reference MS-026, Variation ACB.
2. Dimensions D1 and E1 do not include mold protrusion. Allowable El 9.90 10.00 10.10 | Note 2
protrusion is 0.25 mm per side. Dimensions D1 and E1 are maximum B 0.30 - 0.45
plastic body size dimensions including mold mismatch. c 0.09 0.20
3. Lead coplanarity is 0.10 mm maximum. . — .
L 0.45 - 0.75
e 0.80 TYP
10/5/2001
hard " TITLE DRAWING NO. |REW.
2325 Orchard Parkwa . .
AIMEL San Jose. CA 95131 Y| 44A, 44-lead, 10 x 10 mm Body Size, 1.0 mm Body Thickness, 44A B
© ' 0.8 mm Lead Pitch, Thin Profile Plastic Quad Flat Package (TQFP)
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40P6

(=

LT T

U [ |

SEATING PLANE

V

-h

WWWrBD

WWWt

JC com/ATMEL

COMMON DIMENSIONS

c / ‘ ~15° REF (Unit of Measure = mm)
SN~ - SYMBOL| MIN NOM MAX NOTE
‘H eB 4>‘ A - - 4.826
Al 0.381 - -
52.070 - 52.578 | Note 2
E 15.240 - 15.875
E1l 13.462 - 13.970 | Note 2
B 0.356 - 0.559
Notes: 1. This package conforms to JEDEC reference MS-011, Variation AC. Bl 1041 - 1.651
2. Dimensions D and E1 do not include mold Flash or Protrusion. L 3.048 - 3.556
Mold Flash or Protrusion shall not exceed 0.25 mm (0.010"). c 0203 B 0.381
eB 15.494 - 17.526
e 2540 TYP
09/28/01

‘I— 2325 Orchard Parkway
M San Jose, CA 95131

TITLE

40P6, 40-lead (0.600"/15.24 mm Wide) Plastic Dual
Inline Package (PDIP)

DRAWING NO. |REV.
40P6

B
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1.14(0.045) X 45°

PIN NO. 1

{ IDENTIFIER
I | % N T

1.14(0.045) X 45°

|

0.318(0.0125)
0.191(0.0075)

}4» |t

o

{ QU I B |

El

m

[ B |

0.51(0.020)MAX
45° MAX (3X)

.com/A

3
i

Bl

D2/E2

MEL

COMMON DIMENSIONS
(Unit of Measure = mm)

SYMBOL MIN NOM MAX NOTE
A 4.191 - 4.572
Al 2.286 - 3.048
A2 0.508 - -
D 17.399 - 17.653
D1 16.510 - 16.662 | Note 2
E 17.399 - 17.653
Notes: 1. This package conforms to JEDEC reference MS-018, Variation AC.
2. Dimensions D1 and E1 do not include mold protrusion. El 16.510 - 16.662 | Note 2
Allowable protrusion is .010"(0.254 mm) per side. Dimension D1 D2/E2 | 14.986 - 16.002
and E1 include mold mismatch and are measured at the extreme B 0.660 0.813
material condition at the upper or lower parting line. . - .
3. Lead coplanarity is 0.004" (0.102 mm) maximum. B1 0.330 - 0.533
e 1.270 TYP
10/04/01
hard c TITLE DRAWING NO. |REW.
2325 Orchard Parkway . . .
I 44), 44-lead, Plastic J-leaded Chip Carrier (PLCC
AMMEL o o ch 95131 P (PLCO) 443 B
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44M1
« D] >
-5
O\_ !
Marked Pin# 1 ID I
(
(
(
(E] y
(
(
(
(
(
v P—SEATING PLANE
«[A1]
TOP VIEW
-
e
— C#l Corner VD@VIT
—_
> [ ]
- - COMMON DIMENSIONS
— ] (Unit of Measure = mm)
— —_
-) —] SYMBOL| MIN NOM | MAX | NOTE
— ja-— A 0.80 0.90 1.00
— —_
— —] Al - 0.02 0.05
— ) A3 0.25 REF
— — b 018 | 023 | 030
nnnnNANNANN D 7.00 BSC
*‘ L_@ *‘ L_El D2 5.00 | 5.20 | 5.40
E 7.00 BSC
BOTTOM VIEW E2 | 500 | 520 | 540
e 0.50 BSC
_ o L 035 | 055 | 075
Notes: 1. JEDEC Standard MO-220, Fig. 1 (SAW Singulation) VKKD-1.
01/15/03
TITLE DRAWING NO. [REV.
AIMEL 2325 Orehard Parkway 14\ 44-pad, 7 x 7 x 1.0 mm Body, Lead Pitch 0.50 mm AaM1 c
o San Jose, CA 95131 | wicro Lead Frame Package (MLF)
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