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DAENZE NI ERLIR TAE) N 78I0 a2 2 BEE L FH A, RIEFRMAE)(NVM:Non—Volatile Memory) 22 lIX F 72 5 & IA I L 50
BEXOEEICH L THEEETAIENTEET, TS Y7 2T OEEFIRZ2 T 7Y A% & £,

ST U7 ATV REIE D b a— 2 N AMEE B FE T, ZHDITEER VAT MERE DGR DI, AP EZIALI L ToAHREIZE
NTEET,

FIA e AR A BRIZIRITI2E O DBESUEHR ) SRENET, M T, T AARIRIET =4, T AU, @& 2SI T 57792
ARV ER IS Z o CONETS,

7.3. 79991 7’0954 A1)
Atmel AVR XMEGAT NARZFv7° L1270/ 7 A0 B O EEERE XML X RIRE/ 27 Ty va ARV & A ET, 77y V2 AEVIIPDIZE 3 4t
HEEIALISEIIT NARTEITT DI 7N 2T b i A BEXT VY AN TEET,

A TOAVR CPUMAFILI6FTZIL32 Y ME, 779V 2D K TNVAGLE IX16L v N T, 77y va ARG HEEE 7~ o—4 fHIkD2->D
FetEi TSN F T, FHEO R BEILEE TIN, TAAMEFE T, T2 DREIRIIMNL L= fa gL v b | D%
EEPE AR CET, IS 72T 577y Y 2% EL DI HSPM(Store Program Memory)fy 45137 —h =4 fBIE B FE TSNS
REIZIZTEMEL £,

JE BRI ARNT U 7 i B i i 2 o IR BRI 3 2 E 7, ZAUET 00 70 AR NORFEREIET —4 DR BFn B i L £,
JE R BRI 7 - MBS — RIS Y 7 =T IS T e TEET,
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K7-1. 7591 7°'09°54 A% (16T RV A)

EETMLA
ATxmega32C4 ATxmegal6C4
0000 0000
Jita FH A Ik
(32/16KN' 1)
________ STRFE | NTRE
3800 1800 T E
3FFF 1FFF (4/4KNAR)
4000 2000 7'~
ATFF 27FF (4/4KNAR)

7.3.1. i FA%EHE, (Application Section)

e P REI R I T AT RE RS T a— N 2T D DI o D 7Ty a DA T3, s JH BT 6t 3 A 15 38 B B = oo fEdsk JH 0 7 — it
BEE Y N7 =M gEL y MNZ I > TRINTE E T, SPMan SIS IO EITTHZENTERWO T, IS HEIRILE AT —ba =4
LM TEEE A,

7.3.2. [ AR B (Application Table Section)

JE R BIRILT = DRI Z D779 2D IO —F T, A EITT — b= Gk R LT, ISR DR B 1
ZORIRA O7 =M FEL v M7 - Mii#Et v FTIC L - CGEINTEES, SIS B R TR ORI TEoZ 8377
A AR) DTN T AFFLIEE ATREICL E T, ZOMIAT I bt Z2ISHa-N R EETEET,

7.3.3. 7’—hA—4"5818 (Boot Loader Section)

S FHREIE DS IS 2= N DASARNIZEDALD— 7. SPMa S B Z ORI G FAT T AR T 7 0y 73V ) G HALH DT, 7' —ha—4" Y
TRy T (X7 = be—=4 IR E S R T AU R0 ER A, SPMAN S IR eSS E N A E T T Ty v a 2K ET I ATEE T,
7 == RIS T AR B B X T b2 SR Y M7 = MiESEL Y MBI Lo CEIN CEE, ZOMEM N7 —he—4" Y77 IR
bZanieh, 22N T 5N TEET,

7.3.4. BB E 5 (Production Signature Row)

LELEREE Y1 T EEIA LT =2 OIMNL U7 AT IR T, AU T n s D KO 7o s O T -4 2 & 2 £3, V<
DO IEAEITY 2y M i T2 B 72 138 OB RE ER~ B BRI IS IV E T, £ OMMOEILY 7hy=7 TS B BUG S
TS B JEIRSEEL Y A ENNRIT UV ER Ay BRIESEOFEIZOWTIIS0E DO IER B |1 2B B L TIEE,

LRSI 4 7m 2 =R A T DIDERLES N2 AT NS 9.1 7 42DV AR

ST HMELE B ET, WEILZOF N AT DI 0y BB e —
T B R IRY £, FIFI AR A AR R 57 A AAIDI FNAR SR &
T-1.TRENET, EANAL | Fan A | FE3n b
4RI A I OB XA LN TEER AN, Y7 =T b as  [ATxmegaloCa 1B 94 43
BN DROTLNTEET, [ ATxmegazect | 1E i 4

7.35. FHFEBHZES| (User Signature Row)

i & TR EE AN TG Y 7 M2 T EANERD EEIA B ZRNDFERITT I A A E ) A RE/R M S L7 ARV EIE T, ZUE1 2D 7Ty v =
NV RETRIET =4, M E OBECHAIE 5. SLEOREGR) el O L7 A NI A-SRREE TESIVTWET, 20
FEIRIET7 Ty va A ETETy T THEHERD L CEESN T EHOHEERSEZLELLET, ZIUISEEI DM E/EXIAL
BELF T EF NI VEE R ONTA—AF BRI L E T,

7.4. Ea—RA"EREEE(Lock)E b

ba— AL E RV AT MEREZRE R R ET DD DAL, ST 0 T30 A A=T 2= 2B ELZENTEET, AV 7 M7 idba—2
LI LN TEET, ba— R R E M H 2R (BOD:Brown—out Detector) W4y v/ D L5720 vy ks R R o a B Rk iR &1
fEbnEd,

FEHEL Yy MIEFET 7y 2 IR DR E B PSR B IS ET S T 5L, Bt &/ EDEZDOT /AR IEENDHREGE1D), fE
BEE YMIN R EE A ZR IS Y 7 b 2T S ETF E T3, I0EELWEEATST T, Fy7 B MESEE v Tl 29 20— D 5T
T BIZFy 7 TEEPT TH7 79V aNBEIMEESNDZEHAREET D720, et yMI 77y a AR DRV OIS NEERID M ESNZ
BICHESINET,

FET BT TACEN T ba— A EHEEEDL yMNIME L ZFFD . —H7 87 TAMIS N ota— R EHEFED L yMIMEOZFFH T,

ba—R LHESEL YD T 1Z7 00 TA AT Ty 2 AR DI EXWLZ AT,
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75. T =4 A%

T =4 AENII/OAEY . NERSRAM., fEEORIR DO AT B EID X4 TEEPROMA & L E T, 74 AENI1DDF - AR E L THERR
ENFT, ®7-252 B8, BRAEEALT A0 2 TDAtmel AVR XMEGAT N AATI/OAE), EEPROMESRAMIT i 12 [F]

CBAtRT NV AR R T,
K7-2. 74 *)EIYHT (16HETNLR)
NAFTRFLA
ATxmega32C4 ATxmegal6C4
0000 0000 I/OAEY
___OFFF | OFFF (4/4KN' A1)
1000 1000 EEPROM
_______ 13FF | 13FF (1/1KNAH)
________________________________________ (F#9)
2000 2000 W%KBSRAM
_______ OFFF | 2TFF (4/2KNAH)
7.6. EEPROM

ETOT NAMNIAHEIEMET 452 B ICEEPROMZ £ TV ET, ZAUTMNL U727 -4 ZE B (BEE) COTNVARE ., Eizidlw o
T =AZE N ARYBLEEND Y TLTT 71295, OELLNITEET, EEPROMIIN AN = D7 /v A% XL ET, AEELEED
M CEEPROMIZ & W5 3 O EEPROM it 4+ 3A A~ EEEPROMAR R AS A FF L £ 797, ZaE1T9 & EEPROMIZEUS LR AN D45 %
o> TT/EATEET, ARELEEY Y CEEPROMIZ & IZ16HE TN L A$1000 TAEEV £,

7.7.1/04%)

CPUZ & T A7 T & JE M RE I BE T AR RE LA AR E DV Y AH X/ OARIN B AL TN VAR E C& 1, 2 TOl/Of L EITES
(LD/LDD/LDS)EH&MIST/STD/STS) il ko TT 7 A TE, FLTEIUIVY AE 774 VN D32 DLy 28 L1/ O ARV W CTT =4 %8R
ETHOIEDLNET, INMAEOUTAHIE$0000~$003FEFH D1/ O ARV B 2 EHET N VAR E CEET, THN VAR FA0000~
$001F TIIEBIE v DO EEERE DS 2 FIH T&EE T,

A TOEDHEBE L AT ERIT T 51/ OAF) TNV AIZAS EH O [ BB R BRI ER7 M LAY BT TRENET,

7.71. R AAI/OLY A4

B FAL16ME DL/ OAF) TRVAIXILHL/ OV 2 I F RIS TOET, ZNHDOVY 2413, FHA3SBI,CBISBIS,SBICH f &~ T
EEEL YN T/EARFRE/R T2 | BRI ET 77 DA Z LM TEET,

7.8. }EY 30y

[/OARY~DFELHEEXT IV AIZICPU R/ JE #2300 F T, SRAMA~DEXAZLILLE #3030 . SRAMDD D FETIA TR F2JE B30
F9°, EEPROMN =V B E(EZAZNIUE NN | 58 AA IR L TR NN E TT, B FAIARII DN TIRHT LT =40
2 A TR ATEE T, M &M a7 DI ZLOFEHIZ OV I MA BN ES L TLTIZEN,

7.9. TINARIDERET

E & DT NAXNIINAMDT NAADEFFHE T, ZOIDIZT NAADRIEZEE LU TOAtmel &7 N AR EBA SN L ET, S LT
WETARID(REVID)V Y A I T NAAD SR FT i 5 & £,

7.10. I/OrE!){REE

T NAAN DN DI OREREITIN K DD S TOZRZEMEICRUVDICERLE T, 207D, Jay) %, FRYAT L, Hrik LRI B
B/ OV A DHEEEN A HE T, JEEENTF [ SN TWBERY & TOBEL/OVY A FaEES L, T ALY 72T 8L E
DCEER A, ZN0H FORIEEV Y AFIIHERER B4 B ARERE > TSI E T,
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7.11. 79391 }2)EEEPROMMDA -V B E
70y T M 779y 2 AR)ET = FHIEEPROMIZAN =Y TR S IV COET, A=V 1377y Y2 ARNITKE L CRET /Y AR BE T, EEPROMITXE
LTAYL TIYARRETY,

RI-2137 07 T0H 7792 ARVERRET 00 70 A APC)D RESZRUET, 77yVaDiHELEEZHOBIEITIN =V HICFEITS
. — T 7T9Vaft PRI IINAMEIAT O ET, 7Ty va TIRAZBEL TUIT N VAR B IZZR A A (In~0)MFEH IV ET, TRVAD |k
AA(FPAGE)AIN— & B% 5.2 . FAAITINVA EyNFWORD)IN—V N OZE(G )% 5-2 £,

RT1-2. 7791 FRYRDAN - #1553

TINAR 779188 |AN-VBEE| FPAGE FWORD i FA SR J-MEE  |PCKEZ
(A G} BE ANV BE |~V b
ATxmegal6C4 16K +4K 128 Z14~8 Zi~1 | 16KB | 64 | 4KB | 16 14
| ATxmega32C4 |  32K+4K 128 715~8 Zi~1_ | 32KB | 128 | 4KB | 16 15

F7-3.1XEEPROM## % Z /R L £9, EEPROMDH £ L EEXZ A OBAEIR A=Y FITINAMEIZFEI TSIV, — HFEEPROMGFE A4 1A A
WXINAMEIZ TN ET, EEPROMT 7Y AIZBAL TIETMNVARR EIINVMT MV A LY 22 (ADDRn~0)2ME o v E 9, THVAD A7
(E2PAGE)IN =V 5 x5 % . AT VA EyME2BYTE) AN = NN A M E)Z B2 F97,

#R7-3. EEPROMAI MDA =Y #1 N (1K

FINAR EEPROMBE |A'-V' A= | E2PAGE | E2BYTE | A-U'#
(N'Ab (N'AH)
ATxmegal6C4 1K 32 ADDR9~5 | ADDR4~0 | 32
| ATxmegaz2c4 | 1K 32| ADDR9~5 | ADDR4~0 | 32

GR##) 77y v AENTIE IR E 7 — MEIEA3$0000002F M DG I EL E S CUVETS, 20728, Bl 21306 H #A364KBD
B OFIRNITIRT DZEAFOMSBIXZI5TT 23, 7' MEIIY T E DR EIUT L TIZ16127220 £, FSPMAT T
137792 ARV =V HAL TR N =V INITEE N CHRWVET, 20728, ZE A2 DLSBZOVL F IR S ET, (E)LPM
EIINANENSL T D TLSBZO)b i E S, ]T1-2.OFPAGE K ONFWORDDZK AV A LSPMAT S IZ% 56D TY .,
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8. ERVATLA

81. &R
o JENREREN D ELLRERE A~ D BN 728 E LA DT DY AT A
o JEOEREI LR OB RE R A~ EREIICIED, T D, RGN AT BE
e CPUMSTENE
® 100% T} "I REZAG 44V )
o FHPRAES IV IR
® 4 DFTO BRI D WATE TR ARG E DADDELRTF vV
o HRIIFEE DFELIFERE, /ay)5%, V7N =T I T, 2L T/ EIHEH L3 vl EE
o IR ofHhnkkse
° HAEE
o A A VEALDT Y AVIRRE
o JEENENELT AN VEE CEE)

8.2. =&
Ly AT MIEIFERED D B BE ~D E 728 E LA D=0 DY AT AT, FAULED EIEBEDZELIZ B O JE D RE D
HENENEE 2L £, 2T EIRERER OB T I AT REZ S B R O 7= 0 I Pl AT REZR R AR A IO IR RS Q0 E
T, ZAUTEIVIAZRLCPUZR L T H O JE IS RERIE EOF BAEAZ 7L, o Ui Ha—NOEMES, K&EX, EITRM 2537
DOIEN 72— VTT, FIUTEZ, SE O DREBE AL CORBIL GBI AV &R LET,
JEIREREDIRIEZAVIT TG L L T IBEN., BH . BEEEIZ R DEINIAB SR IG L E T, FRITFSREHEEIE TS H
FA DB E FID T B DS RE~EBEE 32N TEE T, B RRIC L TESNEIEREIN., EXfb DLy 7MW =7 T
ERRER ESNE T,

B8-1. 3 SN T O IUBRED AR KN EZ TR ma-1 YATLRERR

LET, FRUVATAMIA/DEWgs, 7oy thiggs, A 2l ol el

D= by R, 47/ 8 IRIBIE HD

(IRCOM), USBAv4—7 z— A%\ E BB+ 528 -

WCEET, FRITY7M=T LR ny 1 h Db R TR <{ClkperAf 43 #3)
THIEWTEET, A/DZEHES [ ’ . )
HHEEGRIT RN LRSI, LI b % FLy AT L ==L

%, 77 b7 THERRGRR E ATAEAR4 D D % EER DR \ i w (IR ZEE
0EF, ZRBIREGEF RN EIEEIL, 40 ETOUFIE A g
DR 2 L 2T, B KRR L2 ‘ ~L__uss )
/Ry AT, BHY AT ATIEBEELT AN VAL M !}

BI{EO M CEIXET, ( &tev ) Rcom )
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9. YVATL HnyhonyhiER
91. B/l

o FE R hAEN R
o ZARIPETR ny I EI0E: %
o NERFRRws:
® I2MHzAEITRHZ IEA ST FTREZR IR 2R
® IMHzAETIRAR EAF 3R AR
® 32.768kHz M IEfT & F IR
o 1kHzH 12+ 32k HZABIK B /1 (ULP) 3 4R 2
o S oy /L ERIR
® 0.4~ 16MHz/Y A4V 3 IR %
® 32.768kHz7Y A4V IR Z%
o NNER Iy IfE 5
® 20~ 128MHzH! /] J& i B FFSPLL
o NI M OMER T uy AT R IN &1~ 3135 %
o [HE LR R
® 1~2048%3 JE DIy JHiTE 4y 85
o CPUZuy JE 5 D215 L ARG TAAT 5 i ik JE 10 FRE /uy )
o NERFAR He D 4TI [ BIREIE
o (LERPGERTAR I EIDIA L ZFFO | FMAFE IRES EPLLIE E/b B H

9.2. =&

Atmel AVR XMEGA CAT NAAZIZEDIuy )t BT DRz ny) VAT AR HET, UL IEM/ 2 NI RIEZR LB D7) A4
NFEART- LTI REN T OB O H 2R A L E T, & E R ONAH E E B (PLL:Phase Locked Loop) &7my 7RI 53 & %5 53 A
WELFH O 71y ) JE B3 AR R 2 F 97, BIERSBE(DFLL) 2N AIREC . BB LR (2 IED JE I 45 8 Eh & B £ 57 DN ER I IR
FROEATHE B @MW IEITE 2 £, 7V R IR S5 1L B AR AR 1 XM S R R AP PLLAME IR L 72 35 A Sl AN AT B0 IA D FE T L
WIEBRIRZR DIV EEZ 3P [T AN TEET,

Uy AR, 32kHZIBIKE AR TORIEMRNEEIESNE T, VEyhME, T AA AT EI2MHzZ N R IR S SO EfT CHREHL £
T BEUEBEDORNLY AT A /ay ) TEEBIE S E # T 7MW T I k> T CH A FE 452N TEE T,

R o-1. 13X A7 ny) VAT AR LUET, /iy DR THEZ LRI COREN 2 LI TR TIEHY A, CPULEIHERE
Oy TEHDO BEHEBRERIEFEEE | CRRBREND LT IRIETREEEMEL B HIEL Y 282 o TE I 228 TE E
ER

X9-1. 4ayy YATLA, ynyymEInyyEeia

[zt | [ miosse |[ sram  |[ AavrRcpu ][ FEsitsre) |
A A A T ClkPER T T ClkCPU T
clkpgere i i
clkrrc clkpera |
[ EEIEmHBOD) | | v #8754 | [ 274 7oy i 5y 52 |
A A TCH{SYS
[ RTCSRC _\ YATh Juy) S AR \
* A A A A A (SCLKSEL)
A A A A
PLL
[PLLSRC)
2 2 2 Tt
7J 73 Pl A 3
i E £ allaey
A *
|
32kHzWNEB(ULP) | | 32.768kHz 32.768kHz 0.4~16MHz 2MHz 32MHz
ABINEE iR | | R IR JY A8 SR A PNV RS | | NER R IR | | ER IR RS

| — |
(roscD(osc2) XTALDXTAL2)
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9.3. 4y It

7ay) eI 2O D ERRE, WERFIESREAMA a9 T T BIVET, Jay )t OFRE X 7N =T IO EERICFF ] L 2R 3 Cx, —
Z DM EIOEEERR B IR E L CH B Pl E713 2 R S E T, Yy MEICT AN AAZ2MHz N ER R IR SR DD E T CLAEEIL £
T, BEE CTOMD/my/ 55(DFLLEPLLIZOFFEVET,

WERF IR S IENED 720D E A7 AN E b LB L U A, WERRIE SR ORFESKE IE O DWW TUIT NAADT —4y— e S
HRLTLZE0,

9.3.1. 32kHzBIEE H &Ik

ZOFREHIMA32kHz DIy ) 2R HEL F97, 32kHZB K E I (ULP) R IREH L IE T I ARWVE ) D/uy ) 56T mVE E A I
RSO ERE A, ZORIESHIIKHZH D 23 D AGA BT E ) B 2 W ET, ZORIRERIIT NA2ADOE DRI
LTyt LTl DA B BIRICEF Rl /28 kM TN E 3, ZORIEZHI IR FHEESRTON k45 /my 750 L U TEEIR
TAHIENTEET,

9.3.2. 32.768kHzIX IE T =N EPFK IR

ZOFRIREHIEA232.768kHzD /0y ) ZHR U3, ZAUTAFRE R BT O BEE B e et 35720 o EsnET,
32.768kHzFE IR 2R IE(RC32KCAL)V ¥ AF X T R a B I 4 D TR IED 729D 12 7 M= T bbb F T F97, F IR #1332, 768k Hz H
F1£1.024kHzH 1 D )5 &4 3 DA 0A B i iE 2y H 28 2V ET, ZORIERRITVATA Juys, RTC, DFLLEEHE 0y 7| Z%t457
ny) e LTI ZENTEET,

9.3.3. 32.768kHzY A%V F ¥R 28

32.768kHz7Y) 24V B IREHITOSCLETOSC2DE  IICHE G A 2N TE, A OIKE IR R IER A SR AFFLE T, TOSC2
TORBEN - BERNIEZF SIE D EER AR ATRE T, ZORIEIRITVATA /vy RTC, DELLEYE 0y /1%t %7
oy e L TR Z e TEE T,

9.3.4. 0.4~ 16MHzY A3 FA F 4R 28

ZORREFT0.4~16MHz N 2= Ch 5 o4& B IS il b SN2 4> O SR BB E CTENT £7,

9.3.5. 2MHzETHR IR IE{TE N ER F iR 25

OMHzE TR IEAF N R IE SR XYy MEDBEE VAT A Juy) 58T, ZAVTARRER I W BEE B e iRt 57-0, &
IR ESNE T, IRELBLEOE NI T 2HE R IEFFE E R b0 EITR B B IEIST VOV E IR 5 E &L B 1%
(DFLL:Digital Frequency Locked Loop)&Z &Rl 4 AZENTEET,

9.3.6. 32MHzETHFR IEfTE NN FHIRE=

32MHz A TR IEAT S NER R IR ZH X 5 B IR B3 IR RS T30 ZAUTAFRE IR EI W BEE B A1 9 57-0 , fE HIomE
SINFET, BRI EORELOT-ODIRE LELEOEENIRTT2HE OO, £1THREH B EICDFLLA Rl 352N TEE
T, ZORIEEHTI0~55MHzEI O E D F IR BICH I, W IET A2 N TEET, BLLFREYI LI IR 280 2# (Full-speed) USB/my
IICAAE DD 2 B K ENH48MHzZAR EfE % & A F T,

9.3.7. 5V &Ry I A

XTAL1IEXTAL2E TR IV AN E T3 TR B - DO E B HICH L Th, AR IR 2 BREN T 5 DIl 2 F9, XTALLIFANE
oy MEBICKTAANEL T L ET, TOSC1ETOSC2E" 1232768k Hz ) A4 )V F 3 HE S BREh & FH <3,

9.38. 1~31MDEFREHEHFDPLL

ML ARIA ZAAL AR 8 TE AL PH S (PLL) R JA B AT b 7y AR DI ZE N TEET, PLLITAEH BRI ATEE R 1~ 31DfF =
ZRHET, ATED AR EOMAEHE T, ZIUTETO Ry JTbIRFI IO H ) B e 5 2 £7,
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10. ENEEERIEFEENF

101. BEm
o [HEE ) LREREZ T D70 D S B
o 5 DMK I REE)EFE ]
e 7NNV
o NT—AT
o NT—Y—7"
o AH N A
® JLERAR N A
o JEMELT AN VO ENETZRE Ty ) 225 1 U CoHR Al R IO REZ OFFIC 272 DO T HIEL v 24

10.2. #1E&

T IIHE Z I OB AN THT- O Ik & 7ok IE T REEhEL 7uy 7 BRBA MRt S IV E T, AT EITE D78 O K4 ] BAAL
D Ik % Atmel AVR XMEGAYA/1 2/ =23 L FET,

ATORILFERENFFH AT BE T IEBNEMEN BT T A EN TEE T, {HEEME CTIZCPUN S Ha-NEFEITLET, T AYAMKIE
FEREENEICRAT DL, 700 70 TME LS, HOT AN AAZLE T 5DIZE0IA S F 21302y bME b E T, a3
B, EORIEBMEIRE~BAT T 20D F97, FF o] SN2 EIIEESEEN S DENIA R EFF AT SN = 2 CDYy b aivA(/n avbp—7
RIENSIEBIENMEIC I T 52 &N TEET,

INZ T, BIIEIEL Y 22X 7 M =T s S8 B GRS RE ~ Dy ) 248 1§25 iR 2R L4, ZhMfThh sl BOEEDHLE
DOARREITHFES AL, T D EIEEENSDEITEEIIHV F A, ZHUTIREBVENELTANVENME COHE B HZHLL . IKIEFERE
YEZ T KOG @< RSN =B &L /REICLE T,

10.3. fKIEFZREEN1E

IRIEFZREBMEIXEI D=2 v (/8 2 ba—F NO LR E ay y #iIH A 1L T2 DI E T, XMEGAYA(/8 2/ ha—7130i R
TR OMRF R EER A SOOI SN TZ5 > D B DR IE I REENMEER FF B £ 3, IKIEERE~BIT T 2720 O FEHIRIE M
(SLEEP)AFIH CTEET, IRIEDDT NARE BN T2 DIZHIVIAZMED AL, FIH AT HEZRHIVIA L B T 1 I A E S VIR LT
RERRNIRIFL T, FF Al SNZBIA BN DL, TAAATRENL | SLEEP S OB O IO Hid s D7 077 hELT Ak
e DR, BIIABFEN—F 2 FITUE T, BEIDE XTI LB W ESEEDM O END A DM T OEA | ENEIDIATIZ
KT DEIIA B MBEN—F 0 DEITENDAGT, EIODFEIIARMBEN—F 0 RIS DEEHE I E-> TEITSIET, EE%, CPU
WX EATEBR AT DR 4 ey 7 B s U E,

VY RY 774 SRAM, 1/ OV Y 2F DNFITIR IE PO MERFS R E T IRIEDRICI ey NS E T2 T AR ey L, JEvh ~74005
RENL CHEITLET,

10.3.1. 74N VENYE

TANNVEIE CIXCPUEARFERRMEAR) ME IESNFTDRCEITFROLE D7 ) I3 b 58 TENAZLITIEE) . FIA LR B g2
ThEETe 2 TCORIERITEEEHEEF SN E T, SN2 EDEALL T NA A B L F 9,

10.3.2. NI-45"")VBhE

N BN ECILER B B R ny ) e & Te & TOrny ) eME LS E T, ZHITEITL QWD /ny i 2 LBEL LW FERI A B
PEERTE VT OEMERFFL £, MCUZ B CED B IAIII2MA v A—T 2= TNV A—FE|IA Ix . FEFRIHAR - EID A Z . USBFBAEY
ABTETFTT,

10.3.3. NT—t—7"E1E

NT—2=TBIEIX LD DB EL F)EBRAN TN T2 BIELRIC T, REFRE RS I SN TWD7e0, ZIUTIRIE L EEE
HEERSHL, T AARIIRTCOD LRI E 2T — B D EIA B D E HEENL THEEI 52 TEET,

10.3.4. AU 1 EN4E

AEUNABEILRF AT SV CWD VAT A Juy) SEREIEEHERFS L, — 5 CPU, FIIREEE, RTCO/ay ) HME IE SN A4 2 BRD T
T4 EIEERIC T, ZAUTE IR 2L L ET,

10.3.5. ¥LARAAUN 1 EIE

PEARAZ Y NABRILFF A S TVDY AT A Iy e EEz MRS, — 5 CPULJERORERED ny ) M IS DB 2 RN TAT —
=7 B EEFLC TY, ZAUTBEIRFHZRLL £,
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1. YATLHIEIEY b

N1 ER

o Uty MTANEMEIC /2 ARFIZ v ()1 avbe—T7% Uty U CHIHPIRREICER B
o KRR ILANERET 22Dty

o EILONIEyh

o SAE) Ty b

® Uty Fhys Uty

o {KFE £ (Brown—out))tyh

e PDIYt v}

® Y7 =7 Yty
o JEREIHIEN

o Uty MIT NAANDY AT A Juy) DEFT N EAE
o JEHa-NBIy e E A RS T-H DYty MRV Y RS
112 =&

Veyh VAT AIE~ A8 2vbe—T ey e R I TU CT AN A A ZOFIMIREEIZER ELE7, Zhud~(/n 3/%!%775)%%0) BIRERLLT T
BIET D72 ICEIED BIAE F 71T L7 R D 720 T, Ve b e EMECE 9NIZ 72~ 7255 A T A AAEETOY b
FNHDV BT A E Ty MIBITL TREFSNE T, /O VITE BITHI-ZICENET, 7 07 75 a7 2130y b N VAN EIZFR
ESH., BT/ OV MNENLOMEICE ESHET, SRAMA B IR SN ET, TEL, ULy AERHIT A A AD3SRAM
T AT BEE . TIASIVIANEBEONR R GETAZEILTEER A,

Py MR AT Oy NS BIS A% . T ALk A8 TR AME EFF 2D BRI, BEE R IR BN, 2L TR LS
NET, BEICEY . SRR ) 55 TRV AQ) T 78, Mevb ~7847 —MESR O BIET N A~B BT 52 LN FTRE T,

Ve MERRIZIEFRI T, BUZT NARZY 2y T D DIV AT A Ty ) DFEITH RSB EEIIVES A, V7T Vey MERRIZEE &Y 7 =
TINSORIBEIS TV AT A ey hDOFRATE FTREIC L ET,

Ny MRBE(STATUS)L Y AR E 4 )2y bl kT 2B DR EE7 77 &R b £ 4, ZAUTEIRONY 1y M CHERR0)E A, fx % DEIROND
HEDVEy TNy M RIT LT E R L ET,

11.3. )EybDiFEN
AN DV Y ML DDy NESRIZE BT N AAE Ny N FOERDBTEMEE ) TH AR Ve M iR L E3, £ Tty E
KRARBHENDE , BT NAAREITE RO AENTT NARTI DDA T > TITEET,
o Vot ER IR AE
o FEIRATAEE)
o RIRARIE
OB DYy NESR S XD L VY b TR AU DI ED ET,
11.4. JEybiT
11.4.1. EIRONY £y

EIRONY Ly MPORIZFv 7 EOf IR L > TAEKSILET, PORIZVCCH E5H- L TPORMIEEENVPOTUZZEL - IEME IS
Ve b RIEEBIAEL E97,

PORIZVCCH FHEL TVPOTVA VL FIZHE B TZHHCT N AADE N ZIELLIELE T OIChIETEICSET,
VPOTVAMIVCC R DT AVCC TR L0E E<7enE 1,

11.4.2. {EEEHR H(Brown-Out)) b

Fv7° EORELR HBOD)EIEEIFBODLEVELta— 2 &> TR SIVHRR GE FIREZRL A VD [E E L S22 828D BifEF O
VCCUNVERERIL F9, ZEikSinb e, BODIETy7 1 o EPDINEF Al S QO DR IRV A VE SR SV E T,

11.4.3. 5L &3ty b

Sy Mal B XS RESETE CBE G STV E T, RESETE Y S R /I VARt EX TL W KK RESETE Y FEE £ VRS T A | Z BIR )
SN ICANER )y b S BN S U E T, Uy NI Y DS Lowl RN A BRI R SV ET, Veyb EVIRNER7 ATy 7 2N E L £9,
11.4.4. 949F 99" Yeyhk

TAy TNy Mv(WDT) FIELW 07 T ABMEZ B 2720 OV AT MERE T, WDTZSER T 7= B G B H NI 7827 96

T PSIRWG A Uy TN v Ty bR SN ET, Ay TNy ey MI2MHz NI IR E Cl1~2/uy )/ B O/, IEHEE R T, LV
2L DFEAM LOU\T&;*ZO,EO)FWDT DA9FN VY 440 B T ELTEE N,
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11.45. Y7b917 Eyb

Y7MIT Ve NIy MEEI(CTRL)V Y A2 DY 7 M7 Uy MSWRST)E Y hA~DFEZ AT L > T TN T BV AT A Ve M1 524
ZA[REICLET, Uy MIZFDE Yy NEZIAHREL ., 2 CPUIRy AN TRITEINE T, V7 M7 Uy MR BERIIDEFNLZENNIEITS
NOETIHEDMBHLFEATTETEEA,

11.4.6. 77093309 T W9 B4U4—71—A VEyb

TRy TI T N A VA =T 2= A Ny NI ER DT 0 T3 TNy ORI OT NAR Yoy M b VA IS L= ey bt e & A E
T ZOVEYMTIET Nl EEZIALZEN LIS T /Y AR RE T,
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12. WDT - 949Fb 99 447
121. A

o SHIRFRRIEIE BT FH RS 23 2y IRV BT N AR Ve e 3817
o BFRIRERI DO IE R HEE
o 32kHzZE K /I R IRAR D 1kHzH /)
® 8ms/) H8sFE T 1IAH D E-R A HEZR I % 1t J5) 14
o 2O DENEFRER
o PEVEEL{E
o ZKEHE
o BFNINVE AL T80 O AR TE it §E

122. 1 &

Ay TN L2 (WD TIEZIELWT B T ABIHEEBEAR T2V AT MERE T, BECEM N O B IR o RIEZ " ERIC L E
T WDTIFHAY T, T30 EFeSAV 7= Iy &t B I A Al R TE S, #F Pl SNV BRI E F RIS AT L 9, WDTHNERE R RS B HA N
WUy b Sz WA WDTIE w478 avbe—7 Yy b3 7L £9°, WDTIZSHa—-F 225D WDR(Watchdog Timer Reset) 43 % 3217
TAHZEZ LTy h&ENnET,

WENEIIWD T 2y bEAU21T U 72 B2V VR BRI RB I I N O BFEIE F/IX B O ERZ AIREICLE T, WDT ST 721308
FTETCIOEDIMUTIEybSNDE, VAT A Ny bDSFATSINE T, FEEERNMEIZ S, 23N BREN—EDOWDRETEZF XD
TAIRMEHOZDHZELTEET,

RS TV, WDTIZIE BB EE & TOE N URIETZ B EME CIEBIL 97, ZAUTIERIIC. CPULEERI(R 2 ny) 5t CEE
L. Bz Ty M IELT=E L CTh VAT A TRy b RT3 D720 DEiER kR L £,

FEREE B AR I IWD TR ENF UL TEFINERWIEERIELE T, ZeMEEi 370, WDTR EXE E/LT5
7DDt AHFHAHE T,
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13. BV A H EERTE R REZE 2 ER EN Y A A Fil fE1 35
131. BH

o FS TP AR ATREZR BNV IA Zrpi 2 RF ]
o FEIDIATAIR U CTISL U TR AR E EISELTZRIDIA BT S
® BE W HEZRZ B EIDIA A 2
o BT EENDIAZAN TR TRV AHEST-EID A B4 S NEf L
o 2 TOEIATMNIR L TEIRATRE/R3 D DEIIALBAL « FAL, FAL, A7
o [RALENVIA LN TOIR A HEZR 7T ne  ARSEME DR 2
o BRZaBERE F DM rTEIDIA 2
o JEMBEIETZ T —b n—4 S AL BRI CRLE S LD EIVIA AT

13.2. &

EAI T OERE DR BB AL A S XL . 2T 0/ T AEL T Z T 2 F5, FIMEEIZL DL EDOEIA R ZESZ LN
T&, TOETHMMEBNTFATSH, AR ESNE T, B IALDERL R E SN T AT SNARHZE A LSRN FET HE, ED
NI EER A AR LU ET, RE TTREZ RS B B0 IA A 28 (PMIC) I X B0 A 2 B3k 00 WUFR B SR NE L 2RI L £97, B IA BBk 3
PMICICE > TISESNDE, 70 Th D AINEIA BN TR T DI ES I, BIA DI —F & T TEET,
ETOJELEBEEITENODOEIIAIRICKT LT K, T, @03 0D BADEHLLVANVEAREIRTEE T, BIVARTIENODEMEEN
HONTE TRV A TESENE LSV ET, TALEIIA A TARALEN DA LB EIIA 2 F97, BALEIDIA Z2 1T P AL EARAL O 7
DOENIAFIERZENIAFFE T, VAN VN TITEND AL ICHENEIDIA BN TRVADDIRO DAL, EAUUTEH FALEIVIAZAN IS T
NUAD R B B0 A B FFD £ 97, 2 TOEIIAL NS D— ERFRINIZILEES D D& ARFET D720 12, ARALEIIA IR
BIROTTN nb'yEH A RS £,

TERAR ATENAZLNMDS KIS, VAT LD T KRIREREICHHYZE N TEE T,

13.3. BV AHAH4

FNDIAFATHLE S DRERE D FEHERN D IA TR T MU AL JEIAMERE N D RFE BN A BTk DML TNV AD AR T, Atmel AVR XME
GA CAT NAAMZBA T HFEHET N VAIXFRI3-1. CRSIVET, JELHEEE CRIH AT REZe & FIVIA KT D EALT NV AIXIXMEGA CF
SIENTH O EEIC L CRIRSIVE T, FIVIAAZE 1 D72 RO JE B RE E 2 X AL DUV TIE R 13-1. TEIVIA A4
RENFET, 70 Th TRVAILEETN VAT,
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F13-1. Vb EBIYAHDA'Y4

$000004
$000014
$00001C
$000038

$000044

$00005A

$000080
$000088
$00009A

$0000B0

Atmel

$000000 RESET

OSCF_INT_vect

JYAS N FHFE IR ARAS LEEIDIA A7 4 (NMI)

PORTC_INT base

K —PCHIVIA F FEHE

PORTR_INT base

A —PREIVIA Z FEHE

RTC_INT _base

KR I F BB A A JEYE

TWIC_INT base

K —bC_E DAL =7 =2 E|0IA T FEUE

TCCO_INT base

K —=PC_EDIA~/h/F0EINIA T FENE

TCCI1_INT base

K —=PC_EDIA~/hy/ F1EINIA T FEHE

SPIC_INT vect

F—bC LD BB §=7 = ASPEIDALATY

USARTCO_INT base

' —FC_EDUSARTOEVIA Fp i e

USARTCI1_INT base

' —FC_EDUSART1EVIA Fp e

NVM_INT base

ANEFEMEAE)ENIA S

PORTB_INT base

R —FBEVIA o F e

PORTE_INT _base

N —PEFIVIA H FEHE

TWIE_INT base

K —bE _ED2HEAYA—T 2= RE)IA Tp Ha e

TCEOQ_INT base

T —RE_LEDIA~/h7 A0EI0IA Fr FEHE

PORTD_INT _base

N —PDENIA - FE

PORTA_INT _base

A —PAEIIA 7 FL

ACA_INT base

N—PA_EDTFr) IR EIA S Y

ADCAL_INT base

T —PA_EDA/DEHERFE0IA H T

TCDO_INT _base

T =ND_EDAA~/h AOE DA F T

SPID_INT vect

F—FD_EDEFE DA =7 2= ASPD)ENIA AN T4

USARTDO_INT _base

K =D _EDUSARTOEY IA Fr

USB_INT base

' —=FD_EDUSBE|VIA Z FL e

XMEGA C4 [F—%Y—}]
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14. AHAF -+

141. 5

o (EBIAER R E AR O34ARDYLH A SE°y
o TR IE Al EZRBRENTS & 5| EIA A% E & RO H I BREh S
o 17 AR
® 7{¥—NAND
® 7{¥—NOR
o N REF
o [in A
o HAHR L FEGEFF ORI S/ FI T IER OB E AT
o [N
o |- F RN
o T REIRIEN
o Lowl ~ VRN
o AJ1E74%—F OR/ANDHE R R E COAEERIND T NT v 7 L7 M DL
o 2IRIETEEED DT NAAE LB TXHIERMIL™ 2 LiHn
o A E =M CE VA 22> DR —EI DA Zx
o K —h LV ADRNERATLRIRTIEA
o B O HA | fRIR©0), FRE) VY AFE T ANy i 25 - X
o H—Ep{ECHELY OWAGEEE
e L'yh T/EARRER]/ O AR ZE [ ~K'—F LY AFDEIN Y T
o K'—h vV CTOEIRE Ry )
o K'—b bV TOEREFHEER/my 7 H )
o HRFYRVHBE—F LV THITATRE
o TV ANVEIBEREL Y DO EFIN Y T
o B ATHEZRUSART, SPI, 44~/ 40 N e AL E

142 #1ZE

1ODK—=MILVO~T TR RS ODK =P LUBEEDET, KB —h ISR R E FTREA R BRENER L 5| XA R ELEF O A ST E-I1TH
FEUTHEMGEET HIENTEET, ZNDOITEIRATHE RV LR H OE0A A L FE G % FF O R L IERIHA 0 A It 3244
L9, FERIE S AR AT ny s 3 LB WA & T o R TOIRIETEREN DLV AL T NAAZ R IR D22 E WL £,
A TORERRITL VA I TE B CRERKER E AT HE T 28, i —EETE DOV AR E T DI ENTEET, L UITBRENME L/ F7=iX5]
ZIABIPLORERLR ED LR TIELWE B DT DON—N 2T i~ B-EX(RMWSREZ D £, 1oDOF =k t'v o 7 i,
DOEDE VDI EL TR ST AT T LHIL2ERDHIENTEET,

F—h EVAE R E IO T N AABERED A DBRINGHIEHIL £97, FAUIK = £~ IERE 0y L FERER yuy ) O H ) % FF
DZENATEE T, FAUIANERE IR FTRE T, RICZEMRIMEBHERED RIS I 2 5, TRV AT AN OHF RIS E
T W] OB Tk AV ELE O ik D 7= USART. SPL. 44~/ A0 X577 #VJE DM BE I TR IN P REZ2 L VA 1B
ICHEIDY CTTHIENTEET,

F—hDFEE L. PORTA, PORTB, PORTC. PORTD. PORTE, PORTR G,

14.3. tH A ERENER
ATOR—b v Pr)X R E FTRE R H IR % E A R D E7,

14.3.1.2V7A04) (79917 W) B14-1. 1/OE’ U EE — 2U7) 404 (779927 0)
DIRn
OUTn >
INn <
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143.2. 77 M8'9Y X14-2. /Ot UHZHE — A AT NI IUAFEIVT ) AVEY
DIRn —
OUTn —
INn —
14.33. 7’797’ X 14-3. I/Ot"VHHE - A AT WTy7 (HEIVT ) V4
VCC
DIRn
OUTn
INn ——<—
14.3.4. N A R¥E X14-4. [/OE VRS EE — N AR AT EIVTYAVY)
NABRFFO I T Ec e O HTE L RIC iR BRI 2 AR L £ 97, Fefk
DEIRLTE S T272 57 VT 97 e LT, I DN 072 72720, 7V vk DIRn
LT@J%&'@PO OUTn
INn ——<{——
14.35. FMDith X 14-5. B ARRE - FEZERI VI IUFEI{Y—FOR
VCC

X 14-6. B A RE - EEZEIRINTy7 +E71%—FAND
VCC

INn —<
OUTn —9
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14.4. A AREED
ATEANIE =M U CRF A SN2y IR TE L CRIBTE/ZIIFERIBIC, 2o EIZRI14-7. CREnET,
14-7. ANBEENVATLEIE

””””” JEREARE
: S o |
Lo vy [ O ; = =
W _/"\>]—> D”ﬁ?{%ﬂ%‘ > E0A T
: > | A
EdMeEEs G2
) i INn 2 — >\| ]
i | INE RNt
) 1P QP Q> i _/"\_;J > [
miE/o | e R IR JH— -
> JERIH G

EVAHER/ O TR E S LD & E I AR AT S v E T,

14.5. 3R — Mg HE

FAE DR = EVIILAL/ Oy ThHZEITHNZ TR MR A B D 3, MRS TF TS D E . ZAUT@ R —h bR £/~
B BT 2 0b LIVER Ay AU B ERE T 3 ALV N EF AT 7213 FA I R E S AR R X F 9,
JEIREREN EH BN L C, VYA LI NI F O SEIIEREIC BT 2= Ciiik S E T, 42 H 0 [EVERE & VA EE | 13 E DM RE T
P OB ALY COASHMAEE AT 2DOME | & OASHBERE LRI AR R L E T,
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15. TCO/1 - 16E™yb 447/ h) 208 L1 8

151. B5

® 4DMDI16t b 4=/ hy A

® 3OD0RIAA</Jy

o 1OD1RIAA=/J)

o KOAA</ AV ANB2 DD YN S~ /I 4% i oy EIENETE B8
© 2DODAAT/ AT DREFT G\ Lo CIABRI D32 vk S </ b4
o 4 OFTOMAE DR LR LH#E(CO)Fvtv

o 0D LA/ AR T4 DDCCTYARIV

o | RDAA</ AR L T2 ODCCTYARIV
o QEFREI SN A~ E WIRRR E
o QEFRMEI ST LR A IE D F v
o J A R

© JE| A AR

o Hi—fHRIN VAR 27

o 2fERIN VANEZE T
o fifijE:

o M BT &g AT

o JE| A A

o NVANE

o 32t Mg A )

o MR EA < T H DEIAI/ FG
o CCTYANVHE D1 DD it — B E T I T EDFIVIA I/ FH
o LY AT AEILITLL T ANl Al RE:

o HAH

o GHE & I il

o fijJ&
® Hi-Res — @&/ fRBENLIE

o JEWEL LW D fREEZ 2Ly M X 4) F 713 v M X 8)HE
° AWeX — Hri LR

o ZRiE IREZR TR BRI 4 A (D TD A+ > Lowfll & Highfll oo Hi /)

o ERENIE D ZE /IR L DT DHE LIS - R

15.2. &

Atmel AVR XMEGA C47 NAATADDZFIRIRL6L v 54/ i 4(TODORMEFRF B E9, ZHOREINTITIEME 7 vy T AFITIAIY
7R RSB O, FREH, TV OUE 5O EERBONEEOREA 12 E B ET, 2008/ A AT ERIR
D32y M HERFFO32 Y S~/ W BB T DT DITHiEF [ Bafe 352 LN T& E T,

A/ I AT FEA G A & B 72 TR TE (COT YAV DN SRR £97, FAFHEEH Iy /B F/ 3 FREFH T H01i 2 F
T, ZHUTH RIS A I Z M TEDEMR ELEF D £, COTrMIIEARF IR L 41T, Ehle—FcH4 . & w4 Rk
NVANE I TS TR Ak 2 IR AT ERITODICHE I ZEN TEXET, M~/ I AT E -3 E O S B L OEEIC Y
R R @ CEETA, RIRFICH 23T DL TEEE A,

A=/ A0 AT BRI O E S B AT & O IR RE /0y ) F 713G Y AT A DIy JBREN L A 4THZE N TEE T, FLRVATAIL
JmlE C g L ), B EORIICL O e TEET,

AA= /I ADOR L TR IZ2 D DIEWD BN F 4, A</ 80134 > DCCFv VTR S 44/ 17/ 1T 2> DCCFrrV e b £
T, CCFrANVCECCFYANDIZBE T AR TOIEHRITIA~/ I A0 LTI BRI T, 24~/ 7020720 05 % 45D Ll Fv v
ZRFO2 08 v A</ BT B BIEMERRE A R b £,

WD/ I AT - ERFRAE SN2 T & AR B D A il A& 7R3 72O OYEIRA F D £4, B IkiE(AWeX) 1% & Bk i 8
SO FE S HAENG A B X S QO ET, E AU IR BREE R R A& O Lowfll EHigh Bl oD H 7113707 . £5 1k OB 2 AR <o /1 ik
BTGP E T, Kb LV ORI ~DRBIL 7=ty MERE AR T D528 TEET,

TR T A~/ Ay ATk U GBINDOE - EEL LT BE DR ZFFL £ 97, ZAUTa~/ 1 20T R AIEE T, L %<
DFEHIZDNWTIT29E DT AWeX - FE LR | 2 7 B <E S0,

T oy fRBE(Hi-Res) HRIR I B 0 BE /v K0 e RARFIELS BT T DNE/ny /o2 9 Z 82X > T W H F1 0 R RE & 4 £ 7-1381%
IZEEF DI Z LN TEXFET, INELDOFEHIC OV TIZ30E O [Hi-Res - B9 REEVEIE | 27 B <7A XU,
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B15-1. 34/ W) 8B HEICREE T S B AEDHIE

843/194
| HARE B < A5 % [« clkper
RH A |
— | mmE
e S5 - LB ATh
IRV N
o SEB/RETLC
Lo HBARETAIC e g iak (AWex)
D HR/EEFRB Ll — s
S s rrs | D | e
e | [ | ] L AR
|| R | YYVVYVYVY
| & 5 REEHREE (Hi-Res) [« clkprra
YYVVYVYVVY
' —hx

F=PCIXL D DI/ AT A0E1DDIA< /I A 1EFFD | K —FDER—PEITA 2 | 1DDI</ Ay A0%FiH ET, ZNHORFLITHA ~ |
TCCOHA~/H74C0), TCCL, TCDO, TCEO T,
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16. TC2 — 44 /h7)42%!

16.1. Bl

® 4DD8E 'k A</ hyH
® 2OD FNLNAN A</ hy 4
© 200 _ENINAL B/ hyh
o BHA=/NT A2 TERE DD LI F vy
o FHAINAN 2A=/ BB A D4DD EelgeFvtv
o LAINAAN BA=/ I B DA D EelgeF kv
o ST AE K,
o B — RN VAR T
o FHE BRI v A —Tu—) B0 IA Jr /Hi 5
o TRINAL A=/ I 8 FHD ELEF v A 4 72015 D bl —E B0 IA T / 553
o FHERHIAM B THRYAT AL Tl H AT

16.2. I &=

2D/ AVA2DIBDVFET , ZIHIFIA~/ I A0 ENEMEIZGR ESNDRHCEBSINE T, ZIUTE 2 45Dy 1V a o
2OMD8E b A=/ I ADY AT AT, ZIUIEBNCHIFSIDT 2a—T 1 IV E O8> DO AR & FTHEZ2N VAR ZE FH(PWM:Pulse
Width Modulation)% 5-% . < OPWMFY VBB FICER SV CWVET,

2OMD8E Y FA/ AV AT DYVATMIANTE & | FANANA</ Al ERINAMIA=/ A A L TR BRI E T, ZHH0EN
THRINAN BA= /I AT DI — BN IA TR E R AT ADIFE 2 HZE T, 2208 vk A=/ AiZILHEN D /a9 5T
ELMNL LT E WIS O EE R D E T, TNDIIMEEIRIROFIE 23 8 % B EE 0y 1D | FI2IXH RV AT ALy ) BRE) &
FHEAE T D2 LN TEET, FHEER I E IS R T,

F—=hCER—IDIFE & 1oDIAf</ I 22%FFHE T, ZNHDOKFEITE 4 . TCC2(04~/h4C2)ETCD2TT,
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17. AWeX — #TiR 7 & ¥ 5k

171. B 5

o XL F v VIND O SEH 1RO H )
o 4O DOIBREEEFH ADTDH
o 8Ly fiERE
o it N7 U 7=High{fll & Low il > 1 BRI R 3% iE
o 2R ST PR BRI
o (LERINO LB Fh D45 IF FHRF4R
o K'—h B U S TRIBIL 72ty MEERA A2 il 3 AR T AR il
o QERME ST A R
o ([LETEINOKN—b L UNIED1 DD LT v H S D43
o RRELET O T FTREZR R F R BN A9 D H L S T R

17.2. &

HETEILIEAWe X)X TG AR WO ENWE TOA~ /I FIBINOMEEZA TR L F4, ZHUIFELL THEE RO BEECMOE
IR o DN E RS TOET, ZAUIINBREN O [k &% 1R 2% U CUR BRI R4 A\ L PR B AR 2 R D Lowfill & High
MO N EFFLET, K~ EUHED RIS yMERR A AR T 52 TEET,

A= /I BODS DI AE R R T D4 2 1T D AWeXFERE DS 7 Al SNA I H I DM e T biEd, Zhbo H %t
IZLowfll(LS) EHighBI(HS) BV #a % [ oD pb BREE 36 A& H5> . WGH /) D FEHRLS & ) ERHS A A4 5 A Uk BRI 4 A (DT &%
B TITEET, DTIH TIER - MENMLER e TREAER - MEA B L ET,

BRI AR IR U SR N CRIBI L 728 Yy MERR D A BRI TAEH Z 8N TEE T, MMA T, Ty AV AL DOWGH 1114
TOR - EVEHZHIZL T, (ZIEFRTDIEN TEET, R A R ER A A FF AT S TODRFIXD TR T RISV ET,

Pt R I X R AT MR S, AWeXIH N & 28 I T2 ERM 2R T 2028 OFERTHAREICLE T, FRVATAZT
AT RE CRIRE O E S ZRFEL | FEE R BN ORIUIANT DRk MEE 5 2 F97,

AWeXIITCCOIZx L TR FTHETY, ZHDRECIFAWEXC T,
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18. Hi-Res — 57 f#Rei ok

181. &

o WA R gy R RE A e R8AF (3L MBI

o FI#, H—EAPWM, 2EFPWMD A % 12
o ZNRFEITAA=/ A0 A DD IFIZAWe X & 3 472

18.2. #1 &

o R Re(Hi-Res)ILHRIIAA </ A7 A BDW AR ) D 3 iR e a4 E T2 I E8FITHERT DI Z LS TEE T, Zhudsf~/Imy
ATREU T, H—EARIPWM, 2RIPWM O AR EATO DI ZENTEET, ZHREICH </ A0 A DL D% 6 . AWeX
LRI L TEET,

Hi-ResfLaRIX405% & 08667097 (ClkpEROZ AN E T, VAT A Juy/AiiE 53 8 f T Hi-Res LR ST AT S VDRI ARSI RE ny )
DSCPULJEIARERE D 7uy ) JE A L0 B A% R <72 D KOITHERGER TE SR T AUTRV EHE A,

K —=bCDEA=/HT AT L TR AT AZENTED1IDDHi-ResHLIE N HY £, ZOFEFRITHIRESC T,
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19. RTC - 16ty ERFRIET S
19.1. E&
® 16ty My fiEHE
o JRINA[RE/R/uy /T
® 32.768kHz4M /) 24 v
o NNER Iy g 5
® 32.768kHzNHLFE R 2
® 32kHzNETULPFE IR %%
o FRE A REZRAITE 4 g
° 1 ODLLERL Y RS
o 1 ODEHL Y A4
o EH B FmN CO R A ISR
o ([EEEIND EHRIGBN L B TOEINIAL/ FHE

19.2. &=

166"y FFERFRE FH LR (RTONE R R DR AR A AR D72 12 KB IR I IER & F0 L ARFIVITHERE L CGEIT T 55 T3, 2
HLHIH 72 IR TR IE TEREN ST N AZE R ZLTZ0 . T AL RZEN AT Z LN TEXE T,

HAE 07 1 3ARFRIITI2. 768Kk HZD Bk E 7Y AN INS D 1.024kHz T, ZAUTFAE IR B T E I b SN R R & T4, RTC
BImsEVH BV REEZ ML BT 5700, KD#32.768kHzH N A IRINT 52 LM TEET, RTCIZAMN /ny /{5 . 32.768kHzIN
TFEIRAR . F7IL32kHzZNEULPRIR#R) Db /0y BREN 52 LN CEE T,

RTCIIFHEE ~EDRNIERE Iy ) % FIF A LN CTEDHRLTE FTHEZR 10 Y DRI E /) JE 884 G A~ £ 37, T PH O 4 i BE & R R RS
IR ZAE G E T HZEMTEET, 32.768kHzD/uy/ 5t LT Fe K3 iEHEIL30.5ps, REFFRIE I FIZ2000s ETIZTEE T, 1sD
IS RBEL T B KRR R E IR 13 18I RT 08 < 70 F47(655365), RTCIZE SRS ELBEL o ASE L5 L R LS EI D A R0
& EMV Y AIEEE LW EFIBNEVIARRLEREALAIENTEET,

X19-1. ERFRIET SR =

S s | - | IGE‘VI\EP;‘?V"/E?(PERH/L) |
}3;.7%%1})% . . % = —— LRGN
(TOSCD)—{ 7V A4 Sk es | | ok
32/\% ¢ RTC: )_Llol: b T
%2.768%%% e a4y e [ L6E /L.JJraf:kaﬁv/‘j&(CNTH/Lﬂ
AR [5275] _ - "
32774 \,:K = —— il
32kHz PN EBULP = | -
AR ER(322)8) 1 [ 166'yheblkL o 25(COMPH/L) |
RTCSRC
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20. USB - BREEFIN A 1V3—71—-R

201. &

o 1-5MUSB2.04 3 (Full-speed: 12Mbps) S {E#H (Low—speed: 1.5Mbps)JE (& # & A 4 —7 =— A
o MEASNTI=Tv7" EUSBIREZAGER. S0 Hh S A 2
® 3IFETOIVNKAVMIX T2 BIRTYNE AV NI ZEF 16DV N K AVh TRV A
o TUNKAUNYTZDIHOD A ST N E A b
o LU NKAVNY DI HODH T N E AU
o B ATREZR TV NEAUN TRV AR A
e illfE(Control) Rk
o E|NIA L (Interrupt)finik
o K E(Bulk)fsk
o i ([sochronous)fiEi%
o R RER TV NE AV MY T2 DT —AARA R, B K10230N" (b
® NERSRAMMNICEL B STy MR A MBERER TE & T — A AR 7
o T NKAVMER IR ET -t AR R E AR R
o KV NKAVIDT SRR R DA R IE Al e
o LI F D728 DNESRAME DR AGA B H 2 AE) A H 1(DMA)
o TUNK AL MER R E
o TUNKAVN TAF A EX
o LU EWEAT LR B DT D DL VR BN L2 E AR B
o H—F [ TEDIDATIEH IO N KA 7 —HiRAER
o Bk I CPUDNT — 4% (7 0 4 38T ]
o EIAZA M LT N 2T I FEZ D T 7280 DFEEN Ty Min ik
o | DDOHkRET DIRE TIRIESND I RNy NREBZ DT —I AR
o Ny MEE B TOEIA B EIIT 7 W=7 ORI EAEHL
o B NE AV ME R OVEZE DR OfiR% ALV SE T FIFO
o AT MLBREERF HATHI AT TO5E T SHUT-4 TORE DS BLAT LR DR
® VAT A Juy ) sn LU MEBIR R ny IR
o [KIRUSBENEIC ML B LS D /N MHZDCPU uy
o HENMEIZ ML ELIND /N 2MHZDCPU/RY)
o LY AT h~DEEGE
o USBHEEHN LER T DFy7° 1T Ny O R REME
20.2. ¥ E
USBAv4—7x—A1FUSB2.04 3 (Full speed: 12Mbps) A& # (Low—speed: 1.5Mbps) DEEE DO S AV A—7 2= A T9,
ZAUTI6DTUNE AV TRVAZ IR L ET, 2 TOIVNEAVE TRVAZ1I DD AN EI SO N DOTUNE AL, G320 N KAV M £f

HET, FIVNRAN TRV AT SERITHE R ER E R REC . HI#E(Control). E1ViAZ(Interrupt). K EBulk), ZEHF(Iso—chronous)D4->MD
R RO EFUTHRE G ET DM TEET, TR MKRELBINA[HE T, 1023 METOT —IAREE R L ET,

A ATNIUSBEN EBICE<E E £ITE TN FEA, FTVNRAVE TRVAICKT T AR EE IR DD Fo VAN DT -4
FEMET N EBSRAMMME DNV E T, VN KAV MERER E LT — AR EE DD AN E X5 2T AR E ATHE T, B0 YTH
NIARIDORIIEHI TV NE AV OEEF NS DORERN R E NI C T EIRY T, USBHNLE I TAL A A A E 2 A0 A H 71(DMA) %
B D USBER S AL AL N Z D RFIZSRAME T — 4% St A EE L E T,

BRKHENLBL RO TVNE AU/ TRVARE VR VBB E DN TEET, ThudMfThbid e, ANEH IOV NE Ay
MW IR CHF M DN ET, L CCPUNRTI DT —MEE & wt A/ EX T D LRI ICUSB AL M T &3t/ EXTH2L
NTE, FOWHLTT, ZWI2EREEBEE 52 E T,

BNy MRZE LY 7 =T N IEIR L Oy b L CTHRESNARE LV N AV MDD I KNy VE A2 5T — AR KZ T LT, =
FUFTUSBIEIE M E LENACPUSELEIA LA TS LU E T,

IKEITENED T8 USBENLERIZUSBN ANTA NV TIRIE SN G- 2 BT BRIC <A )m 20 ba—T% E N OIRIETEREICE S ENT
EF9, NAFBI T, USBENERIZE DIRIEZED BB < /0 b5 32 M TEET,

F=FDIX1>DOUSBEFEFHLET, ZHdFRFLIFUSBTT,
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21. TWI - 2884 V8—-71—2

211. A

© 2O DI[FIEED TWIE I HERE
o W IF 28 A BT =2
o PhillipsthI2CuE A&
® AT LE RN Z(SMBus)i#E A
o NAMERIFE () LTS A SR
o TEALEENE
o H— N AMERI (T LEE)ENME
o BN AMERI (2418 BREE TN AMERIF (24 1E)
o HIHN AMERI R (T 2L ) R =
o ZLHRZRPERLET NV A— B EE
o N—NUxT TOTE YIE—FFENHLOTHVAGER
e 10tk TNV A¥E & 42
® 2T NVA—EEIIXT N VAR FH O T NV AR v A%
o MEHIFRD TNV AERDT= 60 DAL BRIV 7 N7 TN AZEE
o NU—R Y ENERZ S T 2K LT REENE CEIE R RE/e S E B
o 2IRIETEEEDN DT NAAEEL I T ZENTEOMEREE TNV A
® 100kHz&400kHZ DN 2 JE W $i 3 b2
o AYa—L—MhlFRE A7 H 7 BREES
o NADMEE LAINAY B ET DD D AT 25
o BHAARSAT: /T EBRAR SR LT 4 by ME DRI & S 2 (SMBus)
o TRV AMERFIFIARPINC k32 S48 & FF 4 13 & 5 15 (SMBus)

212 =&

2B A—T 2= A(TWDIE T A28 A VA —T 2= AT, ZIUZI2C LY AT M E RN A(SMBus)il & T4, N AFEIE LB R AN ERA—N 2T
IEEN A D1 DD VT 7 BT T4,

NACBEGESNTZT ANAAMNT FEE 30 E L L CEMEL 2T TR0 ER A, TEEIINALEOWEEBEETNVARRE T 5281
Ko TT AR EIIREAED | T A DEE FIIZEDOELLER LN EMLEF T, 1 DDA AT OREEEE L N A2 B D
ZEMTEDIDFEIIZHO EHEEEFFHOZENTEET, JEFIAIT1I DI 2V B R FIRFICEE 2 25856 OB
ZENNFET, N AE L AR DT O FIEIARE AT T,

TWIBLNL S 28 B LA B O E R SR L9, FRE L E ORI BN BES IV TERY EBINCFF v LA R E 2
TEET, BEERMBITERFEENABELREL R LE T, TUIF -V AR E S 2 FE T, 100kHzE400kHZD i A
SRR ES RSN E T, BEEEEEO T DI RS L E I EE Al D2 EN TE, V7 W27 OB HES AL £,

PELEE BEATERIIN-N 72T TOTE v TRVA—E e —FTNVAF O LA EELET, 10E' vk TRVAL S E T, EHOTNL AR
WLy AT E2DOT NV A—EL Y A ET 1T T N VAR B IERR FH DLy A2 LTI 2 e TXE 3, SEEBIIN T4 BEE S T 2T
ORI TEREEME CEMEZ kL £ 9, ZAUXTWITN VA —E CORIRIETEREN DD T NA AL B A HEEE ICFFLE9, iy 7k
IrT CINERIT2DIT, TNVA—E AR LT AZ LN ERE T,

TWIHEALFR X BAAE S A= ISR N AR ZE, N AR E L ET, NA LW B, B, 522, /oy R b S, ik
& EOEHEE O M EVE TR AT REZR N LT IRBE7 77 TR 7,

T NAADWNE TWIBREN R 22K [ LT, A TWIN ABR B B o6 3 DARRA VAT 2= AZFF ] T A ZEMNATRE T, ZAULT N AA
DTWINAZ L > TEDID D LEIVCCEE CTEMET 200 I Z LM TEE T,

F—hCER—PEITH 2 1 ODTWIZEHET, 2O EIIMREDFTIZTWICETWIE T,
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22. SPI - B3| EiBMV5-71—R

21. 85

® 2O D [FRIKE72SPIE DK% EE

o & T H 3MRFEIHIT AR

o AL E7- IS E OB E

® [ SBIEATE/IIMSBIEAT DT —#iin g

o SRIER[REIRT DD y ME &

o EEK T COENALERTIT)

o T —HE G E N T D EEEXRAETT)
o TAN R IEEWMED DD L E)

o (i FAEE B E

222 WiE

EHED A4 —7 2= ASPDIL 3R E 721 XA %A D @ R [ AT 4518 AV F—T 2= 2T T, FaLiFAtmel AVR XMEGAT NAAL [0 HE &
M. X2 HO~(/r 2 be—7MCOEEBEZFLET, SPUIe _EHiBEE ELET,

N ANCHEGE T DA B T L E F T E L U CEEL R T TR0 ER A, BB N R TOT AR BN A bhD | F L THIEL
F7,

K —PCEF—IDIZE %4 1DDSPIZ L F I, ZNHD B IRERED R FLILHE & . SPICESPID T,
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23. USART

231. EH

o 3 OD[AIREZRUSART B KERE
o 4 T EENE
o JEREHA LRI COEE
o FINUR Juy ) B I 1/2FE ORI 0y
® TNAR yuy ) RO /8ETOIER My )i
©5,6,7,8,97 4 t'wh&l, 2= 1LY DE STV —AT 42
o IR —L—1 I e
o CDYAT A yay ) R E IS BTk -~ Ak ]
o —ED R IR IEAE
o FHAIA B DFRY KR HH B TE DO ALFE A
o T/ MABEN YT AL R EREN VT AR
o FH FNTU LTIy B DR HY
o RIEBHARY Y MR H TV AR IE @ I8 I 22 2 e e S T8I
o LI T ORST L= EI AT
° K558
o E[ET -4 L rhsE
® 1558
o 7 nhy B EEhE
o T NAADNA L TREET NARE TNV AR ET D720 DTNV AFE E D 7~
o TNLAFE E SN WNT ANAR TR THTIV—h% BB HER T A2 L3 a]
o JHEESPIEE
o 2HFR B SN - EIE
o FERKER TE ATRE 2T —4IA
o JEISRE ny ) B D1/ 2E TOENE
o IrDATE SN VAZE /AT A IR MBS IRCOM) BT

23.2. 1

USART(Universal Synchronous and Asynchronuos serial Receiver and Transmitter)id 5 i@ TRk 72 B 5815 HATE T4, USART
FEFRBIE R OEEE 2 —EiBE2 B LU E 4, USARTIZSPIFEE COBMERREICHEK R EL CSPIBREICE 2N TEE
R

BEIX7V-AMCEE 2O EERITIAFHEMEAO M EZ ZETHINTME R ETHIENTEET, USARTIXE 7 ARV TREE S
T, TV—ABIDE TR 72 LIk 3 A7 — 2B E 2 r[RRICL 77, ZAELIFHE DB TITH T ML L= EDIA I T T2 272 E0IA
FERENRE AL E T, 7V B SRR AU AN 727 TRRANS L, AL LI IREET ) CARENE T, A IR ER DY
TAERRENVTARESFF ] T AN TEET,

) ERRERIRE DY AT A Iy ) B H TH IN#PHOUSARTE =V — b 38 4 TE D EE -V Mg A e & 2 E1, ZIUInEs
SNDR ==K T D7D IR E B A FF O I I A Vs R g A ) Z LD BEA T BV E97, VTR EEETO
eI AIb R LET,

USARTAS F2E & SPIENEIZER EZiLDE, 2 TCOUSARTHIA i BREIE I8 I S, 52 E RS, BEL v A4 K —L— 82 %
R OFEFICLET, EVRIEIEEIDA A RIIEEME TR T, LY AEEEME TEDILET I, W< ONDOHIEFR EIZOVT
FEREN B0 ET,

TRAMERIEIE IRCOM) BENL ERIE115.2kbps £ TOR =L —MI%f L CIrDA 1A% AN VAD LT EE RO X% 1> DUSARTIZH L
TR T HZENTEET,

F—PCIZ2DDUSARTZFH | K —IDIX 1 DDUSARTZFFH E T, ZHILHD EIIFERED R LIS 4 . USARTCO, USARTC1, USART
DOTY,
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24. IRCOM - FRIVMGEIEBEALE

241. B R
o FRAMERIELE N VAT /15
® 115.2kbpsETOFR —L—MIx L CIrDATE &
o BRIR AT REZ RN IV AZE I T 2
® 3/164 —L—1JE ]
o [EENVAJE, B E "I REZ28E vk
o NVAZEFHAR 11
o KA A TR IE I
o (i[> DUSART ~#&fi 7] AE(USARTIZ L2 46 )

242 {1E

Atmel AVR XMEGAT N AAIZ115.2kbps FTOFR —L—MZ % L CIrDAGE & D FRIMRE(E BLALE T3, ZAUZUSARTICHR L TR
NVADFBAVLIE B4 A REL T AT OICUSARTICEEE T AZ LN TXE T,

Atmel XMEGA G4 ['—89—F] 36



25. CRC - # [\ 7T £ 4R & (Cyclic Redundancy Check)4E Al 2§

251. &

o DLk 9 5K RN T R A (CRC) A A R A
o HFT 4
® 79yva MRUND T B TAE-ILT 4
® SRAMEI/OAEYZERIN DT —4
® 79yva MEYECPULDHA
® 75y va ARYD R E LRI ATHE/ 2 EFH O B BiCRC
® CPUILI/OAvh—7 2= A% 8L CT —4 % CRCAE il g | Z7% & A
o LLUFIZY7 =T @I AT REZ2CRC AR Bk 26 TH A
® CRC-16 (CRC-CCITT)
® CRC-32 (IEEE 802.3)
® O

25.2. ¥ E
AT EMRA(CROIXT AN DRRDFEN 2 BT 2D AR TR LT, U — i 4% E O IELE
ERDDHOIEDI, T =HET =27 0 T A ARINICIFELE T, CRCIFA D EL TT DM ETILT 4 OHERY, 741
BIMLTFoy/ AELTRED Z N TED 16 Yy NETIL32L v DO N ZERR L ET, RIUT —403M% TG END, FITFEENDREIC,
TNAAETNTIE AR FHREBRIKLET, HILOCRCOFE RN LICHASNIZLOE—F L 2T X, 20T /B0 %25 2
T, ZL USRI NEZRIIL, FOEDRET IO BRFI T HEMICARERT 4% R HO I, AN EEIZ 50 b L
FH A,
REFEOIZ, B EOT HLUICHE IS0t yFCRCIEnE v b oW E AR B — DA (74 DOnt v DS 2 U & IF 7280
EARBE—OWE)LMHL, JVEWETOERIRD 5 O1-20% ML E9, Atmel AVR XMEGAT N A 2D CRCEALE IE—%AY
WA 52 >DCRCH [ T, CRC-16(CRC=CCITT)&CRC-32(IEEE 802.3)%& 42 £,
® CRC-16:
AR X 16+x12+x5+1
16 fE : $1021
® CRC-32:
AERRBTER : X324 264x 231 x 224 x 164124 111 3104 x8 1 x 7o x5 x4 x 2+ x+1
1614 : $04C11DB7
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26. ADC - 12t™yh A/DZ #2325

26.1. E&

o 1-ODA/DEHEE
o 12ty My fiRRE
o 1RV Y7085 K30 15 £ L
® 8ty My fRRE CThy/N2. 3usDZEHa T
® 12t"y My fifRE Thie/1N3.35us D2 A RE ]
o EFhLY VI VI N D AT
o 120>V vI/N NS
o 12 XAFEDOF|F72 L ZEN AT
o 3 X AFRDOFI| A & ZE A
o HHAIA R FEENFI1SEL
o 1/2f%, 115, 2fi%. Afi%. 81i%. 166%, 321%. 645 DI EE IR
o Hi¥E JHGE, AR DEHT RGN
e 3 DDWNERAS
® PN I N 2
® AVCCD1/10DFEIE
o LIVANUNY vy 7 EIE
o PNER N UM oD JEHE T FE - B8R
o fifi & #5 B> IEMe /2 BE AR o Ll i pe
o (LERINO IEfe7e s H Gk i A
o (EERIND L HE R TORIIAL/ HS

26.2. 1

A/DEHILADCNLIT Ful (B B5 TV 4MBEIC AL F3, ADCIZ12E v My EEE LT 2472030 75 (300K)ER Bt (sps) F CTOLEHEE H & Hf
HET, ATNRPUIFIR T, Vo7 Vv N EZEB O O EEFITTHIENTEET, ZEWPE ISR L UIBERFEEZ LK T2
T-OIAEEZRIRO RGBSR ATRE T, M TEHOWNEME 5 AT FTRE T3, ADCIIF B &5 572 L OfE et
TEET,

ADCIIEITIS Y7 M7 £72013 7 N AAN DB D JE I EERED N2> TRABRDOE L LML > TG TAZENTEE T, ADCH
ENLT7MNI=T DATEIRL T IO PRISNIZAA30 ) CRltE T A2 N TEET,

WESLAMEE O 7 D SEEBEMEZ T3, HA SHIREERIAAEAADCL TR A AIRE T, AVCC/10, NV NF vy 7 EENHO H
FBADCIZI> THIET HZLNTEET,

ADCIIMBELEIND I/ NDY T M7 S 1E T A E 2SN 7= BIE O Efe /2 BE R 7=b D LhEg iR 2 FF b £,
[X]26-1. ADCHEE

PR 5 [: \
AD(?Dll > 2
ADCO >~ L >

ADCT =
i >

ADC4 -1~

ADC3 =
{

Apco»d
WM E &

ADCIE8FEzIL 128 Yy bOFE FUTHE R R BT DT e T /N HRF M (BHE R IE) 2 128 y Mk 3753.35us 588y b fl B2 %t 4
52.3ustCBSHLET,

ADCZEHARE R ERIND U E7212 0’ D /IR TOLEFED FINTA 5D OFEE PRSI FE T, ZIUTHE R (T
FAFEL6E Y ML L TRESNDRHIGHRZ I L ET,
F=FAIX1I>DADCEFF L ET, 20 EIERED K FLIFADCA T,

L

RIS SE)=E

] CHORER

|J

ull
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27. AC - 7+0Y LLE: 3§

211. BER

° 2H5oMDT ) i
o JRINARE/REATY VA
oL
LN
oK
o LV CRIH AIREZR T oy Lhikgs
o L7 A 78R
o K~k D4ty
o NUNF yy 7 FLUEE L
o NESAVCCHEIED64BL M ZER & "I RE2 57 [E 45
o LI FTOENAIREFRDOAR
o |3
o TR
e YInEHY
o LU N COREMEAEERI AR L EGDOARK
o UL EDIEE
o ENMIDIE S
o BT DI
o MERKER E FTREZR H T B IN A RO E B IR

272 1 E
7 R ER(ACHT2 DD AT DFEEVA NV L TE DO BN =T VAV & 52 F 3, 7o/ keI o B s A
NEALDOIMAE DE TEIALFRSLHERE AR T DI ETEET,
Thuy LEER Rt AT )Y AL A I SR L Tl 72 B E 2 EE R T2 72O I lE T2 &N TEET,
ATBEIUIT 0 Kb Y ZEOWNEE B 648 DR E FIRE/R Y L8 % & A E T, T Leieds i O R BEI XN T A A A
WZEk o TS Z=dIct Y R 14 A28 TEET,
EERIRATF AT AN TE GRINATRERL Y BICH 132 e TEET, 22T A MR E s a7 v 2 F
THDIMELNDINTIEIT A E E MR DDIfEI LN TEET,
THey AT F ISR - EOR TSN E T, ENOIET e g ER0(ACO) LT Fu ) i gs LAC ) EFFI I E T, EHIEIR
FROENXZRFLET N, ML L7l v 22 R ET, kL TE &, ZNDIXEIEVAVORDOVICE LR 52 ik 754
INCEBEMECTRETHIENTEET,
F=PAIXIS>DACKZFFHE T, KFLIFACATT,

X27-1. 7Ry LB R =

[~
vV A >
¢ I—» +
t % > ACOOUT
b /]\jj —e I |—> -
. #FAr|  [exFua >
EIA »| A R
[ | Wi s R
i) [ AcnMUXCTRL | [ACnCTRL F———¢ [WINCTRL |>"
/\:/]‘a’\"\"‘/7 R Wg%'“b *%%
>l &k Re
ey A N | | | exFIyva >
¢ I—» +
L y > AC10UT
> |—> -
YY) ————
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B27-2. CRENAHENC, BEEREIL2 D DTHu/ R OINT A ®27-2. 7404 Hr i e 2= i B
AT A LI CTEBESNET,

N
72 R A . .
g Hliaz [ BIVIAZBIR

A N B | > g

AC1
BT —]
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28. 70973V ET INYY
281. Bl
o 7'uy Iy
® PDIAV AT x— A% BT I 7 vy 7300
o FHENED =6 D e/ N FRKIHREE far
o fe R EIED T8 DR A IA T D TR HH &AL F
o (WAL DIBIEAVA—T 2= A% AT 70y T3V D7 —h o= 12
o TNy
o Rk, HEREM, Fv7 BT NS VAT L
o LU A BRE . TNAADDLMBELSNDY TN 2T I 2T 7L
® 7°n) 7 LD
o AT AE 1k, Veyh, UTSAT, WRISEAT, SMAISEAT, h—YVETIHAT
o M [RE DM FHE 7 07 7 W S (7 V=R A V)
o M [RE O F 8T = k. LA Tl
o AN E LA, EE, FITTAEXW S
o T AN ENEIMEESEUNEZFELL 2N
o FANENENMELDE KEWE TSN
o AN E PN DN O N E 71 XMl
o TNAR Jay ) JE AL TOHIR/RL
o 7' uy Iy T Ny AV A —T7 2—A(PDI)
o NERDTuY TV ET Ny D2 A =T 2=
o J¥yb bV EEHE Y &l
© 7' uy I EIET Ny I/ O v D LB L

28.2. &

70T LT NI AV A—T o= APDIET NAADIE T 0 T30 e Fy 7 TN H O Atmel A AT 2= AT,

PDIIZ79v¥2, EEPROM, ta—2", fadEt vh, {8 F & 5% 25 D RHERMEATINVM) D Bl 707 530 7 % L E 4,

TN IIARTF U, BERIOT N 2332597 EF YY) VATAZ B L CREBENE T, ZIUIT AR VSRRV TE A7)
Ty EZ I NI T BN EEE U EE A, AtmelDY— Fx—2 A 582727 07 7 O TR FIE 2448 L, 7 00 T A LB M2 T =4 D
BRI D P WT S (7 V=R AN E B UET, ST A IR T 2 7 5870 7' VN ST T Tl CEI-IRMM D &L S 35— A
I-F DOVAVNEBITHIZ LN TEET,

70300 LT A Y IEPDI BB A2 L CTIT 2 £ 9, 2ty A Oy EU(PDICLK)ET =42 A H 1 FH Ofthd 1> OB H 1
AL V(PDLDATA)ZED2E™Y A f=T 2= AT AT DI EEIA S G £TTTF 97" LT NN/ I3V —F T DAL =T 2= AT
R T A EMNTEET,
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29. EVERE LE VKRR
FNLAOL VBRI E O [CVERE/MRE ) TRSNET, TR OMREIIZ , AL k% Ak ie A b B 55, Zhude
DFEDHHES T TSN, 2L TREDEATHHRES NN L T, VBRI 1O 2 2 e £,

29.1. ZHAL VHEREDTESE
TRITFH ATREZ R 2 COLVHEREIC KT T DR FLEE DIEREO N B RLET,
20.1.1. ;EB)/ B A4S

VCC TV AR R
AVCC Ty ke EE
GND BEi

29.1.2. F —FEIY) A A HERE

SYNC seae A SR RS FE RO EN A L HEBEZ FF Ok —h bV

ASYNC SER7R RIESE 2R IR DOENIAHEREL FFOF —F bV
29.1.3. 709 #4RE

ACn 7y g At n

ACnOUT |77/ thilgdantt /)

ADCn A/DZEHags AJJE /n

AREF Ther EAEEIE ALY

29.1.4. 34 /h) U8 EAWe X RE

OCnx A4/ A EEs F o p vk D

OCnx AA= /0 An B EEE T p Vv x s H D
OCnxLS 4=/ Ay AnH el Ty pvx Lowfill Hi )
OCnxHS A4/ h A BTy 2 vx Highfill Hi 77

29.1.5. JB{EHRE

SCL TWIFHE$/oy )
SDA TWIHESIT -4
SCLIN SNERERE) A 4 —T7 2—AZF R BE O TWIF E A ay 7 A )
SCLOUT | 4NEEREN AL 4—7 =—AZF n] e D TWIH B Z /ey H
SDAIN SN EREN A A —T 2= 2 AT RE O TWIH EAT —4 A )
SDAOUT | A} ERBRENAL 4—7 x—AZF A EE O TWIH ELHT —4 H /)
XCKn USARTnH#zi%/ev/
RXDn USARTnHZAET —4
TXDn USARTnHEET -4
SS SPIH e EER
MOSI SPUH & H e == AT
MISO SPIA 45 E A WP IEH )
SCK SPUHIES I av)
D- USBHData—
D+ USBMData+
29.1.6. k. /vy, BR
TOSCn FHREER A RIS n
XTALn FiEes HAH O
CLKOUT  |J&:0%8%8E70y7 )
EVOUT FH8 vt
RTCOUT |RTC/my/ItH /)
29.1.7. TN /AT LHERE
RESET Jeyh b
PDI.CLK  |7'00 37 ET Ny FiAVA—Tx—2A Jay) b
PDI.DATA |70 7330 L7 Ny FIAV =T 2=A 7' =4 b
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29.2. HAE VHERE

T RIIBEAIOFI TR - DKL N5 5/ BEEOMSRE, 25 TV &R 2L TRV OFITETORHRE Ve Z R UE T, Sl
TR O JE DB AN AL B RE A 3T FT L TS A R L E T,

F0 B WEHEIED T O D0 D A REILZ LD ORSREIC L GRIR ATREZR L VAL B G HF D . ZAUT S hsi i Sh o i gl o £

DO F THELRSNET,
F29-1. ' —PA - T HafkEE
o ADCA ADCA | ADCA
PORTA EE:% BYsAH | FISE/E FELL | FIBAE Ié\igj é\i/;] ';Cj/; REFA
EAR BAR | BAS
GND | 38
AVCC | 39
PAO | 40 SYNC ADCO ADCO ACO | ACO AREF
PAL | 41 SYNC ADC1 ADC1 AC1 | ACl
PA2 | 42 [SYNC/ASYNC| ADC?2 ADC2 AC2
PA3 | 43 SYNC ADC3 ADC3 AC3 | AC3
PA4 | 44 SYNC ADC4 ADC4 | AC4
PA5 1 SYNC ADC5 ADC5 | AC5 | AC5
PA6 2 SYNC ADC6 ADC6 | AC6 ACIOUT
PA7 3 SYNC ADC7 ADC7 AC7 |ACOOUT
F29-2. F"—IB - ZHHERE
ey - ADCA
PORTB | 5 | &lYRH | FIFGL REFB
EAA
PBO 4 SYNC ADCS8 AREF
PB1 5 SYNC ADC9
PB2 6 |SYNC/ASYNC| ADC10
PB3 7 SYNC ADC11
#£29-3. " —FC - R HE
porTC | £ ;.? YA H (IICF,S) AWEXC | TCCT US(’;IR?BCO USARTCT ;S;Ig TWIC 7”&’5;%73 $?§)7’
GND 8
vce 9
PCO | 10 SYNC OCOA | OCOALS SDA/SDA_IN
PC1 | 11 SYNC OCOB | OCOAHS XCKO SCL/SCL_N
PC2 | 12 [SYNC/ASYNC |OCOC | OCOBLS RXDO SDA_OUT
PC3 | 13 SYNC OCOD | OCOBHS TXDO SCL_OUT
PC4 | 14 SYNC OCOCLS | OC1A SS
PC5 | 15 SYNC OCOCHS | OC1B XCK1 |MOSI
PC6 | 16 SYNC OCODLS RXD1 [MISO RTCOUT
PC7 | 17 SYNC OCODHS TXD1 | SCK CLKOUT| EVOUT

E1: 2 TOTCODEVEN Y TUIMEREBTIR TR -+ D BN =7 MZBEN T 5283 TEET,

3E2: TCOMTC2EL THERRR EENTHA . 8O TOE VIPWMH 1L THEIZENTEE T,
7E3: £ TOUSARTODE V/ED Y CTIHMEE I TH D =7 MBI T HZENTEET,
¥4 2 TOSPITH L TMOSIESCKOE NI LB IRIN CRHT HZ LM TXET,

75 CLKOUTIHMEE B THK —IC,D,ER &LV A~TRI T EI T 52 LM TEET,

3£6: EVOUTIIEEEIR TR —NC,D,EM L VA~ T CRENT DI ENTEET,
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#29-4. ' —ID — K HLILAE

PORTD | 2% | HIUR#A | TCDO USARTDO SPID | USB  |/myiith| E&HA
GND | 18
19
[ PD0 | 20 SYNC | 0coA
21 SYNC [ 0coB XCKO
22 | SYNC/ASYNC | OCOC RXDO
23 SYNC  [ocoD TXDO
24 SYNC SS
25 SYNC MOSI
[ PD6 | 26 SYNC MISO D-
27 SYNC SCK D+ CLKOUT| EVOUT

$%29-5. v —E — 3Tt EE

PORTE é% EYAH TCEO TWIE TOSC
PEO | 28 SYNC OCO0A SDA/SDA IN
29 SYNC OCOB SCL/SCL_IN
GND | 30
31
PE2 32 | SYNC/ASYNC | OCOC SDA_OUT TOSC2
33 SYNC OCO0D SCL_OUT TOSC1

o

$229-6. h'—FR — TR

PORTR gfﬁ. EYiAF XTAL TOSC PDI
=
PDI | 34 PDIDATA
35 PDL.CLOCK
[ PRO | 36 SYNC XTAL2 TOSC2
37 SYNC XTAL1 TOSC1
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30. B DHEBEB I ERT N LAEIY T
TRV AED 2 THEITAtmel AVR XMEGA CAWN D4 JE RS RE L BN ERIZ )t T2 3 HET NV A /R U E T, & 8RS RE BN 2975
— B LAY RAFIIRIZ OV TIIXMEGA CFRIEASBRL TIEEN,

230-1. B DRRE BTN LAZIY 4T

HAETVNLA £ Bk HETNVA E a8 Bk
GPIO FLAL/OVY 24 RTC FEREFF AR
VPORTO IRAER—10 TWIC B —hCD2HA Y I—=7 =2
VPORT1 {RARR =M TWIE B —FED2HEA Y I—T7 =2
VPORT?2 {SABA —12 USB T REEFINA A H=T 2=
VPORT3 IRAER 13 PORTA F—hA
CPU CPU PORTB &—hB
CLK Iy i fE PORTC F—=hC
SLEEP PR 1L i A2 PORTD F—=FD
0sC TR AR I PORTE &—hE
DFLLRC32M | 32MHzNEFRCH fR#s FIDFLL PORTR F—FR
DFLLRC2M | 2MHzWNF#RCHE#E % FHIDFLL TCCO K —=hNCDEA=/ 51750
PR 7B I HI TCCl1 F—=hCOEA</ N7 51
RST Uty MR AWEXC T —COFE LR
WDT Ty FN I A A< HIRESC K —PCD &5y fRREYL IR
MCU MCU il £ USARTCO | —hFCOHUSARTO
PMIC BXE ] He7e 2% Be B0 IA Bl 2R USARTC1 | —hFCOHOUSART1
PORTCFG |&—M&GRE SPIC & —PCOEFELDAH—T =R
CRC CRCHNLH IRCOM DROMBRIBIE BN
EVSYS EHYATA TCDO F—=NDDLA=/ N7/ 40
NVM ARFEFE M AT (NVM) 25 USARTDO  |&—FDDOUSARTO
ADCA & —FADA/DZEHEE SPID F—FDDEFE DA H—T =2
DACB &—=FBOD/AL Hags TCEO F—=FEDEAL=/H7/50
ACA & —FADT T/ kg
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3. m—EHN

——E=y) [ FaTUb | 2K E1E I 779 Y
i, SREEEMD
ADD  [Rd,Rr YAV Y 24 B DA Rd < Rd + Rr [,T,HSV.N,ZC 1
ADC  [Rd,Rr =2 GOV Y AR O Rd<— Rd+Rr+C I,T,H,S,V.N,ZC 1
ADIW__ [Rd,K6 EMEDFET—N)EINE RdH:RdL < RdH:RdL + K I,T,H,S,V.N,Z,C 2
SUB  |Rd,Rr TRV 22 R DiE Rd < Rd - Rr I,T,HSVN,ZC 1
SUBI |Rd,K PLHAVY 24035 BME DA Rd < Rd - K I,T,H,S,V.N,ZC 1
SBIW _ [Rd,K6 BMEDFET—N)E A RdH:RdL < RdH:RdL - K I,T,H,S,V.N,Z,C 2
SBC  |Rd,Rr )= GO PV Y A O Rd<— Rd-Rr-C I,T,H,SV,N,ZC 1
SBCI |Rd,K YAV Y 24 035%+) —& BIME DA Rd<—Rd-K-C I,T,H,SV.N,ZC 1
AND  [Rd,Rr VLV Y 24 D i EEFE(AND) Rd < Rd AND Rr I,T,H,S,0,N,Z,.C 1
ANDI  |Rd,K LAV Y 24 LEME D im P (AND) Rd < Rd AND K [,T,H,S,0,N,Z.( 1
OR Rd,Rr VY 2R D BEFI(OR) Rd < Rd OR Rr IL,T,H,S,0,N,Z( 1
ORI Rd,K YLV Y 24 ERMEO R EEFI(OR) Rd < Rd OR K I,T,H,S,0,N,Z.C 1
EOR |Rd,Rr WV AR O P AR EE RN (Ex-OR) Rd < Rd EOR Rr [,T,H,S,0,N,Z,C 1
COM_|Rd 1O GRPl iz Rd — $FF - Rd L,T,H,S,0N,Z,Q 1
NEG |Rd 2D IR Rd < $00 - Rd I,T,H,S,V.N,Z,C 1
SBR  |Rd,K YLV A2 o EOE v E() Rd — Rd OR K [,T,H,S,0,N,Z,C 1
CBR |Rd,K PLEVY 24 DEEE)E MR (0) Rd < Rd AND ($FF - K) I,T,H,S,0,N,ZC 1
INC Rd YLV Y 28 DEEINGED) Rd < Rd + 1 I,T,F,S,V.N,Z,C 1
DEC [Rd VY 2D (1) Rd < Rd - | I,T,H,S,V,N,Z,C 1
TST |Rd PLEVY 24 DY a v AT ARRA Rd < Rd AND Rd I,T,H,S,0,N,Z,( 1
CLR |Rd WHLVY 22 D403% E(=$00) Rd < Rd EOR Rd [,T.01,0,0,0,1,C 1
SER |[Rd PLAVY 28 D41 % E(=$FF) Rd < $FF I,T,H,S,V,N,Z,C 1
MUL  [Rd,Rr Ga L RlORE R1:R0 < RdXRr (UXU) I,T,H,S,V.N,Z,C 2
MULS |Rd,Rr Gt R OFER R1:R0O < RdXRr (SX9) I,T,H,S,V.N,Z,C 2
MULSU |Rd,Rr AT &L 572 L DR R1:R0O < RdXRr (SXU) I,T,H,S,V,N,Z,C 2
FMUL |Rd,Rr Zfﬁfgb%ﬁ@lmd\;km\%ﬁ R1:R0 < (Rd X Rr)<<1 (UXU) I,T,H,S,V,N,ZC 2
FMULS [Rd,Rr A & W o [ 2 /NS R R1:R0 — (RdXRr)<<1 (SXS) I,T,H,S,V,.N,Z,C 2
EMULSU | Rd,Rr &L 57 L O FEE/D é;&z%% R1:R0 — (Rd X Rr)<<1 (SXU) I,T,H,S,V,N,Z,C 2
DIFERE
RIMP |k FE X M S (A Sy 157 PC—PC+k+1 I,T,H,S,V,N,Z,C 2
IJMP vy xﬁvFﬂﬁz Sy I PC <« 7 I,T,H,S,V,N,Z,C 2
EIJMP WEAEZVY xaﬁaﬁ?ﬁﬁﬂi%ﬁ 757 PC < EIND:Z I,T,H,S,V,N,Z,C 2
IMP [k oot S S 67 PC — k I,T,H,S,V.N,Z,C 3
RCALL [k R W—F/ RO L STACK < PC,PC < PC +k + 1 I,T,H,S,V.N,Z,C| 2,3 GE1)
ICALL VY AR BEY 7 V—F FEONHH L STACK < PC, PC < Z I,T,H,S,V,N,Z.C[ 2,3 GE1)
EICALL YEBEZV Y AR BEY 7 V—F v REONHH L STACK < PC, PC < EIND:Z LT,H,S,V.N,Z.C[ 3GE1)
CALL |k Hoxr 7 V=TV FEONHH L STACK < PC, PC < k I,T,H,S,V.N,Z.C| 3,4 GE1)
RET F7N—FvnbDE T PC < STACK I,T,H,S,V,N,Z,C| 4,5 GE1)
RETI ENIABNEDE IR PC < STACK L T,H,S,V,N,Z,C| 4,5 GE1)
CPSE  |Rd,Rr YLV Y AZ [ R, —FCTAty 7 Rd=Rr725, PC < PC + 20r3 I,T,H,S,VNZC| 1/2,3
CP Rd,Rr PV Y A4 R D B Rd - Rr I,T,HS,V,N,ZC 1
CPC  [Rd,Rr ) —% GOV Y AR R D s Rd-Rr-C I,T,H,S,V.N,Z,C 1
CPI Rd,K YLV Y 24 LEME D Lhi Rd - K ILT,HSV,NZC 1
SBRC | Rr,b YLV AEDE Yy 7b>ﬁ¢ﬁé§(o)fxﬂe/7 Rr(b)=07%>, PC < PC + 20r3 [ T,H0,S,VN,Z,C| 1/2,3
SBRS [Rr,b PLHVY A DYy 3B E() TAYy 7’ Rr(b)=1725, PC < PC + 20r3 I,T,H,S,VNZC| 1/2,3
SBIC |P,b /Oy A2 Dy A2 MRER(0) TAY 7" P(b)=0725, PC < PC + 20r3 I,T,H,SV.NZC| 2/3,4
SBIS P,b I/OVY A DY v R EN) TAXY 7 P(b)=1725, PC < PC + 20r3 I,T,HS,V,N,Z,C] 2/3,4
BRBS |[s,k AT=HA 777 D3 e B (1) T o ls SREG(s)=1725, PC < PC + K + 1 ILT,HSVNZC] 1/2
BRBC |s,k AT—=HA 770 D3MiEER0) THy s SREG(s)=0725, PC <~ PC+ K + 1 ILT,HSVNZC] 1/2
BREQ [k — Tl 7=1725, PC — PC + K + 1 L,THSVNZC| 1/2
BRNE [k R—ETHI 7=072%, PC — PC + K + 1 IL,T,HSV,NZC| 1/2
BRCS [k )= 777 DR () TH s C=1725,PC — PC+K +1 I,T,HSVNZC| 1/2
BRCC |k )= 777 DMEBR(0) T ls; C=0725, PC—PC+K+1 I,T,HSVNZC|] 1/2
BRSH [k "“”iﬁb@>'€ SlE; C=0725, PC—PC+K+ 1 T,HSVNZC|] 1/2
BRLO [k T LD < Thlk C=1%5H,PC —PC+K+1 LT,HSVNZC| 1/2
BRMI [k —(-vﬁx)f 7l N=1725, PC — PC + K + 1 I,T,HSVNZC|] 1/2
BRPL |k +(7 IR T oyl N=0725, PC — PC + K + 1 IL,T,HSVNZC| 1/2
BRGE |k P& D= Thlsk (N EOR V)=0725, PC — PC + K + 1 LT,HSVNZC| 1/2
BRLT |k ”%H%@<T 77 (N EOR V)=1725, PC<— PC +K + 1 T,HSVNZC] 1/2
BRHS [k N=7%y)— 757 ek iE () T oyl H=1720, PC < PC + K + 1 IL,T,HSVNZC| 1/2
BRHC [k N=7%x— 777 HMiER0) Tl H=0720, PC < PC + K + 1 ILT,HS,VNZC| 1/2
BRTS [k —IRF77) R E() THoy T=1720, PC —PC+ K + 1 LT,HSVNZC|] 1/2
BRTC |k — 757 Mﬂ@(o)f 3 Iz T=0725, PC — PC + K + 1 IL,T,HSVNZC| 1/2
BRVS |k 2D BRI T T DR e () Tols V=1720, PC < PC + K + 1 LT,HS,VNZC| 1/2
BRVC [k 2D ER T 77 D3 EER(0) Thyl V=0725, PC—PC+K+ 1 LT,HSVNZC] 1/2
BRIE |k E[VIAHFF A CHyll =175, PC — PC + K + 1 LT,HSVNZC| 1/2
BRID |k EIAFEE I Tl [=072%,, PC < PC + K + 1 I,T,HSVNZCl 1/2
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-2y [AaTUb | 2K I EN1E 779 Y
TAREGS
MOV [Rd,Rr PLRVY 24 DB E Rd < Rr I,T,H,S,V.N,Z,C 1
MOVW_ [Rd,Rr PLEV Y 24% B DO 5 Rd+1:Rd < Rr+1:Rr I,T,H,S,V.N,Z,C 1

LDI Rd,K Bl D Bt Rd — K I,T,H,S,V,N,Z,C 1

LD Rd, X XUy A4 2 CO RS Rd — X) I,T,H,S,V.N,Z.Cl 1 GE1,2)

LD Rd, X+ FL N EXV Y A [ BE CO B Rd— (X), X — X +1 I,T,H,S,V.N,Z,C[1(GE1,2)

LD Rd,—X TR EXV Y 2 A CO RS X—X-1,Rd < X) I,T,HS,V,N,Z.Cl2G%1,2)

LD Rd,Y YV A4 EEE CO RS Rd — (Y) I,T,H,S,V,N,Z,C[ 1 (GX1,2)

LD Rd,Y+ FE NG EYV Y A O RS RA—(),Y<Y+1 L, T,H,S,V.N,Z,C[1(G¥1,2)

LD Rd,-Y R MYV 2 B CO RS Y<—Y-1,Rd < (Y) IL,T,H,S,VN,Z.Cl2GE1,2
LDD  [Rd,Y+q | BhrftEYLy 4B TORS Rd — (Y + q I,T,H,S,V.N,Z.Cl 2 GE1,2)

LD Rd,Z 7V AR OIS Rd — () I,T,H,S,V,N,Z,C| 1 G¥1,2)

LD Rd,7Z+ HE BN &7V 2 R O B Rd— (), Z<—7+1 I T,H,SV.N,ZC|1GE1,2)

LD Rd,~Z IR X7V 24 HE T O BUE: 7Z<—7-1,Rd—(2) I,T,H,S,V.N,Z.C| 2 GE1,2)
LDD  |Rd,Z+q | ALl EZVy AF B C O Rd— (Z+q) I,T,H,S,V,N,Z,C| 2 G¥1,2)
LDS |Rdk 7 —AZZ [ (SRAM)D> B [ELE LS Rd < (k) I,T,H,S,VN,Z.Cl2GE1,2)

ST X,Rr XUy A HE CDERIE X) < Rr LT,H,S,VN,ZCl 1GED

ST X+,Rr PN EXV Y A BECDORE (X) —Rr, X —X+1 LT.HSV.NZCl 1GED

ST —X,Rr R T EXVY A CORE X<—X-1,(X) < Rr LT,HSVN,ZC| 2GE1)

ST Y,Rr YV A4 $% TORRE (Y) < Rr LT,HSVN,ZCl 1GE1)

ST Y+,Rr HHRBINGT XYV 2 TORE Y)<Rr,Y<Y+1 ,T,H,S,V,N,Z,C[ 1GE1)

ST -Y,Rr HFRD XYV AR CORE Y<—Y-1,() <Rr LT,HSVN,ZC| 2GE1)
STD | Y+q,Rr | BALAFEYVY 24 CORE (Y +q <Rr L T,HSV.N,ZCl 2GE1)

ST Z,Rr vy ABEEE CORRIE (Z) < Rr LT,H,S,V.N,Z.Cl 1GE1)

ST 7+,Rr AR EZVY A TORIE (Z) —Rr,Z—7+1 L, T,H,S,V,N,Z,C| 1GE1D

ST —7,Rr FR X7V A CORE 7<—7-1,(Z) < Rr I,T,HS,V,N,Z,C| 2CE1)
STD | Z+q,Rr | ZBALATEZV Y A CORRE (Z+q) <—Rr L,T,H,S,V,N,Z,C[ 2GE1)

STS  |k,Rr 7 =4 ZE ] (SRAM) ~ELIERR & (k) < Rr LT,H,S,VN,Z,Cl 2GE1)
LPM 7°0) I AEIGZV Y ASRIEE ORI  [RO < (7) I,T,H,S,V,N,Z,C 3
LPM [Rd,Z [ E ((EZE DLy 2~ Rd — () I,T,H,S,V.N,ZC 3
LPM |Rd,Z+ A B G e Rd— (2),Z—7Z+1 I,T,H,S,V,.N,Z,C 3
ELPM 70y MR DIRIRZY VA B2 T | RO < (RAMPZ:7) [,T,H,S,V,N,Z,C 3
ELPM [Rd,Z [ E ((EZE DLy 2~ Rd < (RAMPZ:7) I,T,H,S,V.N,ZC 3
ELPM |Rd,Z+ AL CEZ BN Rd < (RAMPZ:7), RAMPZ:Z < RAMPZ:Z + 1 |I,T,I1,S,V.N,Z,C 3
SPM 7005 MRS A~ VY AR CDRTE (Z) — R1:RO I,T,H,S,V,N,Z,C -
SPM | Z+ Al E @EZEINGE)AX) (Z) < R1:R0, RAMPZ:Z < RAMPZ:Z + 2 I,T,H,S,V.N,ZC -

IN Rd,P I/OVy 2473560 A J) Rd < P I,T,H,S,V,N,Z,C 1
OUT [P,Rr I/OVy 28 ~DH 7 P<—Rr I,T,H,S,V,N,Z,C 1
PUSH [Rr VLRVY 24 % 2 My )~ T STACK < Rr LT,H,S,V.N,ZCl 1GED
POP |[Rd ARSIV Y A8~ ) Rd < STACK I,T.HS,V.N,ZCl 2GE1
XCH [Z,Rd RAMAV [ A #4 Temp —Rd, Rd < (2), (Z) = Temp I,T,H,S,V,N,Z,C 2
LAS [ZRd RAM{ & & yhaE E (1) Temp < Rd, Rd < (2), (Z) = Temp OR (2) I,T,H,S,V,N,Z,C 2
LAC [Z,Rd RAM{V & 5 &by MERR(0) Temp < Rd, Rd < (2), (Z) = (§FF-Temp) AND (Z) |1, T,FH,S,V.N,Z,C 2
LAT [ZRd RAM{ & B f5-&E Y N s Temp < Rd, Rd < (7), (Z) = Temp EOR (Z) I,T,H,S,V,N,Z.C 2
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“—E2vh) [ AATUb | 2k I EN1E I 779 Y
EvhB RS

P,b 1/OVy 24Dy E() I/O(P,b) < 1 I,T,H,S,V.N,ZC 1
P,b 1/OVy 22Dy MEER(0) I/O(P,b) — 0 I,T,H,S,V.N,Z,C 1
Rd BRI Y MEE Rd(n+1) < Rd(n), Rd(0) < 0 [,T,H,S,V.N,Z,C 1
Rd mERAAE Y B Rd(n) < Rd(n+1), Rd(7) < 0 I,T,H,S,V,8,Z,C 1
Rd R = oYV S EIL Rd(0) < C, Rd(n+1) < Rd(n), C < Rd(7) I,T,H,S,V.N,Z,C 1
Rd ) -E GO AR Rd(7) < C, Rd(n) < Rd(n+1), C < Rd(0) ,T,H,S,V,N,Z,C 1
Rd BT ALy ME B Rd(n) < Rd(+D), n=0~6 1,T,H,S,V.N,Z,C 1
Rd =7 VAL ) BN/ FALA Rd(7~4) & Rd(3~0) I,T,H,S,V.N,Z,C 1
AT—=HA VY A DY R E) SREG(s) < 1 LT,1,3,V.N,Z,C 1

AT—HA LY 2E DYy MiEER(0) SREG(s) < 0 0,0,0,0,0,0,0,0 1

Rr,b PLHVY 2D v e —WE77) ~F i) T < Rr(b) 1,T,H,S,V,N,Z,C 1
Rd,b — W77 2L VY A DYy b~FEE) Rd(b) < T I,T,H,S,V,N,Z,C 1
*v)— 777 R EN) C—1 I,T,H,S,V.N,Z,@ 1

*v)— 777 AR (0) C<—0 I,T,H,S,V.N,Z,0 1

B77) &% EN) N1 I,T,H,S,V,N,Z,C 1

B77) % fRBER(0) N<0 I,T,HS,V,8,2,C 1

t'n 777 &% E) Z<—1 I,T,H,S,V,.N,Z,C 1

¥'e 777 & fER0) Z<0 I,T,H,S,V,N,8,C 1
LEVIA L AT [—1 1,T,H,S,V,N,Z,C 1
2EVALEE (1 [—0 0,T,H,S,V.N,Z,C 1

e 770 EakE() S—1 I,T,H,3,V.N,ZC 1

A A O) S0 I,T,H,0,V,N,Z,C 1
20N 777 Bk E() V—1 I,T,H,S,V,N,Z,C 1

2DF IR LT 77 % R ER(0) V<0 I,T,H,S,0,N,Z,C 1

—757 %% E() T 1 I,T,H,S,V,N,Z,C 1

— 777 AR ER0) T<—0 1,0,H,S,V,N,Z,C 1

N=7%¥)— 777 %% (1) H<1 I,T,H,S,V,N,Z,C 1

N=T%4)— 777 % fRER Q) H<0 I,T.0,S,V.N.Z,C 1

MCUl fHl 85 5

MR E I,T,H,S,V.N,Z,C 1
IRIEFEREEhER A IRIEFEREENES IR I,T,H,S,V,N,Z,C 1

Ay TNy 54< Vb TAvTN ) A< SR I,T,H,S,V.N,Z,C 1

—IHZ Ik Fu7" BT Ny BERERLH (T N b DM ) LT,H,S5,V,N,Z,C 1

K6, K : 6, 8t wNEE P :1/OVy 24 Rd, Rr : LAV 24 (RO~R31)

X, Y, Z :X,Y, ZV R4 b : EYMO~T7) k : TNVAES(7,12,16E 1)
q : FE7LeE Y NEE(ZEAT) s : A7=4% 777°(C,Z,N,V,X,H,T,])

E T4 A TR AR T BB INERARY TV ARAE L SN AE) AVA—T == AR DT 7Y AR L XA R TIEH £
Ao GRA#H:XMEGA C4RITHNBAEY A 4—T2—A3HVER A, )
3E2: WEBSRAMT 72 ABFIZ 1S OAHINE A A B IS 22T uE 20 8 A,
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32. S\ HEFRIEHR

32.1. 44A 32.2. 44PW
44Y—=F 0.8mmt’yF 7°7AT 497405 A AR S PR ER (TQFP) 441"y 0.5mmb"yF 45 [ R Y- 22 LA B AR (VQFN)
JEDECHi#% MS-026 ACB ik JEDEC#Hi& MO-220Z5 X VKKD-1
ik mm 7.00+0.1000 ~Fik: mm
ERA
12.00£0.250 —A
EIRB
A B0 (C0.30)
ERC
+0.08 :
0.80 Typ 0.37 ~0.07 ?%%‘(O.ZOR)
+0.07
-0.05
0.08C
1.00£0.05
0°~7°
1.90 Max 0.50 BSC
0.60£0.15 7 T
oo 0.05~0.15
(0‘17)—0:08
0.02+0.03
0.20 Ref
0.55%0.10 0.80~1.00
323. 7P
A9BRIGR I Ly T RIS - EC SIS BH 2R (VEBGA)
S mm
Fm
‘
ALERF B E
5.00 Nor []
Hh ALERF
7654321 § il
9000600 0N
L 5 1OOOOOOON B 0.300~0.400
52 FOOOOCOOON C oo
=@ 000000 0ND :
%> FOO0O0OO0O0O0OONE
900606000l
900606000 [¢ & JHE ]
. 1.00 Max
3.90 Nor 0.220~0.320
0.210 Ref
0.450 Ref
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3. BREIFFIE

}_T@ﬁ%@i DR E RN EZ B TRV ERY, T=25CTHIESN TV E T, B TOR/NERROEIIMO SRR E525
AUTUWRWRY | BUEIRE LB EEEICES> THEITY,
33.1. ATxmegal16C4

33.1.1. #Ext I K TEHE

TORI-1.TEICSNDENOEBROEMRIIT NAATEFE B EE 52 79, R K ERITABOERZ R0
DHEDT, ZOME 1L, ZOHEEOEERME TRENTAEEZBZ DR TEET A2 2R THDOTIIHVEE A, BRMOK
KIERE TOE @7‘«“»“4x0)@%§f¢%*ﬁ@5%@75%@ia“o

F233-1. # IR EE

YUK 1IEH E i =/ RK* =X =-R s
VCC |&\EIRETL -0.3 4 \Y
Ivee | Vcet ™y ~DERR 200

mA

IGND |GNDtvDEFRH S 200
VPIN | GND&EVCCIZRd 5L EE -0.5 VCC+0.5 Y,
IPIN | AHTIE VIR A Z /& LB -25 25 mA

TA | RFFIREE -65 150 ©
Tj | BEORE 150

33.1.2. 23 HEE

T NARIRFES N THZ THHRET NAZADMOD 2 TOBELKHIFFELRFFFEDTZDIT, ]R33-2.T—HIZSNDOERHHN TEEL
RITITREE A,

+®33-2. ERIIESEH

YUl EHE £330 =&/ R& =X ==X v
VCC |EIREE 1.60 3.6 "
AVCC |7+e/ e ET 1.60 3.6
TA | PRAFIREE -40 85 ©
Tj PG ERIEE -40 105
#33-3. BIMEE X LEIKRE
YUK EHH E36d &/ R* =K B
VCC=1.6V 0 12
. VCC=1.8V 0 12
clkcpy | CPUZmy/ A 5K T 5 ™ MHz
VCC=3.6V 0 32
BV AT AJE BTN EEE IR AFLET, B33-1. T [H33-1. RS AR 1 Vee
SNDIDT BT VCCHIERIX1.8VVCCL2. TV THE
R YAV B 7 e e S s L S L S S oo s ;
D Bt |
lomhg [ eEs di
i i , VCC
1.6 1.8 2.7 3.6 (V)
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33.1.3. ;HEER
334 BEINELARILENEDEEER

YUl IEH & =N | KK | &K | B
N VCC=1.8V 40
30kHzAN /s
T VCC=3.0V 80
N VCC=1.8V 200 DA
: N IMHzSM R /a9
EEB RN E R GE1) VG VCC=3.0V 410
VCC=1.8V 350 | 600
IMHzANER
A VCC=3.0V 0.75 | 1.4 .
- m.
32MHZA 8y ) VCC=3.0V 75 | 12
VCC=1.8V 2.0
2kHzAN 5,
s ifisors VCC=3.0V 2.8
VCe=1.8V 42
IMHZAM B 707 A
TAN VBRI 2 B GE1) S VCC=3.0V 85 S
N VCC=1.8V 85 | 225
AL U\\
il e o7 VCC=3.0V 170 | 350
32MHzANER I my ) VCC=3.0V 2.7 5.5 mA
T=25°C 0.1 | 1.0
T=85°C 2.0 | 45
o e T=105°C 0.1 | 7.0
NT=4y ENEVEE BT s VCC=3.0V v 20
FIEFEODE T=85C 3.0 | 6.0
WDTZ#Fr] = : -
T=105°C 1.4 | 10
ULP/ry/ TORTC., HEEIEBOD VCC=1.8V 1.5 pA
EWDTZEFFF], T=25C VCC=3.0V 1.5
. e 182 7732.768kHz TOSC?1.024kHzC | VCC=1.8V 0.6 | 2.0
NT—F—7 p Ei GE2 5
BFFRRER (22) | prrc, T-25C VCC=3.0V 0.7 | 2.0
{8 $132.768kHz TOSCHSHDRTC, VCC=1.8V 0.8 3.0
T=25C VCC=3.0V 1.0 3.0
IUt\yM‘%E’%F‘ B ORESETY Y % @5 B VCC=3.0V 300

E1 2 TOEIENL Y AR E),
2 ﬁﬁﬂﬁf;{ TR TIC RS & BUEICRA W TRESNE T A,
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3R33-5. H{uARL B AMAEICE T HHEER

YU EHH E36d GEN| &/ | KK | &K | B
BIEE /1 (ULP) R 5 0.8
32.768kHz N ISR 29
VA — 0,0 85
ZMHaPIRE R R HHELT C32.768kHz N B R iR 2 CDFLLET A] 115
245
S % H= BH
32MHzPI I iR 52 FeHEL L C32.768kHz N R RS CDFLL Al 410 N
PLL 5 R=001%, 32MHz N E5, ¥ L L CDIV4 290 H
TAYTN I A= 1.0
A Eh(E 138
EE 22(BOD —
e ISR AR (BOD) B, ULPRIESEA 2 1r 1.2
1.00VANFR I HEE )T 175
TR R 2R 170
1.2
16KEREL/FD, B H R (CURRLIMIT)=E 1.0
VREF=AMEBHEAE | B HIBR(CURRLIMIT)=H 0.9
IR 5]
A/DEHREADC) % W BIFR(CURRLIMIT)=/ 0.8 mA
75k E /) VREF=41 4B FL 1E 75 i il FR =1 1.7
300kERH/F), VREF=4}45 £: %8 3.1
USART 9600bps, &5 A5 7F Al 11 pA
77v¥a AE)/EEPROM7 0/ 734" 4 mA

E B COHE B IR DR/ AL OFF ] /2 IR DOIEE E J1722E L THIE, oS35 2 5720 FRY, T3V CeC=3.0
V. BTE S E72 L coclksys=4M B 1MHz 97, T=25°C TDT =4 T4,

33.1.4. {RIE AL RED DS D 2 B B RS

FR33-6. B RIEYATLIAY) T TODIRIETZREMN S DT 1NV A ARE BN F ]

YUkl HHE E35s =/ R X ==X v
s EB2MHz 1y 2.0
TAN V. AEUN A GEBEAS NS 32.768KHzNEh FE v 120
H>H O LB 2MHz NI FE AR 2 2.0
32MHz N IR % 0.2
twakeup HREOMHZ Ry ) 5.0 =
NI4T TRy 32.768KHzIN i F 1R 2 320
SO FLEH R 2MHz N 7R 25 9.0
32MHz N R HE 5 5.0

X EBRITEBE RN G250 T Y CRLEEE ny ) B3R FTEEIZ/2 5 F T T, B33-2 22728V, £ TOJEIH
RESHLALERIZT )T W FATBRARIZHESL > Taymy /LIRS I SN D CPUZBRE A0y ) A BINDEAT B £

X|33-2. FLENRFHEIEE

Jayy )

EnzEk _|

—— I —>)
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33.1.5. AH AL UM
A A VIZJEDEC LVTTLELVCSMOSHEEIZHEV Y, HUAVELLA VD A ST OB EIREE X DA e F7- 138 % £,
F33-7. A A VS

YU IEH i =/ K& =X =R
Ilgli ((g)) [/OE VX H L /WR\ A B 20 20 mA
, . - VCC=2.4~3.6V 0.7vVce VCC+0.5
B ichV ~ VAT VCC=1.6~2.4V 0.8VCC VCC+0.5
. - VCC=2.4~3.6V -0.5 0.3Vce
B o~V ATTRIE VCC=1.6~2.4V 05 0.2VCC
VCC=3.3V [OH=—4mA 2.6 2.9 y
VOH |Hight~ AV S EE VCC=3.0V [OH=—-3mA 2.1 2.7
VCC=1.8V [OH=-1mA 1.4 1.6
VCC=3.3V [OL=8mA 0.4 0.76
VOL |Lowl~ Vi /17BE VCC=3.0V IoL=5mA 0.3 0.64
VCcC=1.8V [0L=3mA 0.2 0.46
IIN |I/Ot v ASRHER T=25°C <0.01 1 pA
Rp  |1/Ot"y 7°0/ N 254 HEH 25 kQ
SE1 F—FALK—IBIZH T 52 TDIOHD A EHI100mAZ B X TIZRVER A,
K—FC, K’ —FD, F—PEICKF T DR THDIOHD A EHT200mAZ R R TITRVER A,
F'—PREPDIZ X952 TOIOHD A FHI100mAZ B X TIXR0EH A,
2 KF—PALF—IBIZK 32 TOIOLOA EHEIL00mAZ#E 2 TITRVEH A,
R —=hC, F—=FD, H'—FEIZHRTHETDIOLDOA EHT200mAZE 2 TIERVEE A
F—PREPDIZ X542 TOIOLOAFHI1I00mAZE X TRV EE A,
33.1.6. A/DZ #2845 1%
#<33-8. BiR. HEBE LA HEEH
YU I5H 3 =/ A =X =R
AVCC |7+r/ e EE VCcC-0.3 VCC+0.3 v
VREF | A#EET 1 AVCC-0.6
Rin | Af7#EHL FIUE=37¢ 4.5 kQ
Csample | A IR & Ik 5 pF
RAREF | A HEFEE A 15T (R #) >10 MQ
CAREF |EMEEBITEANR & [ =C) 7 pF
N 0 VREF
Vin " 7=EhE{E, Vinp—Vinn -VREF VREF \Y
R BEre LYy v 2V NEE, Vinp -AV VREF-A4V
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$+33-9. HynysLa43vy

YUK 15H E36s =/ RE =X =Xiv)
. o B RIS DRERE my ) JE I B D 1/4 100 1800
clkape | A/DZEHR vy JE e NELE B iz kHz
felkapc | B HR(ZEH4) 58 16 300
E i FR(CURRLIMIT)OFF 16 300
- . E i HIFE(CURRLIMIT)={E(LOW) 16 250 ksps
T (% az FEL{JIL
R )R e HFR(CURRLIMIT)="F(MEDIUM) | 16 150
E R E FR(CURRLIMIT)= (HIGH) 16 50
TR Hi A R 1/2~32clkapcEHAD TR ETR | 0.28 320 us
s (RES+2)+2+1+GAIN« » « F+E =
i
RIS UARREAT) (RES=8F7-1312,GAIN=0~3) 45 10 clkapc
hEEN IR A/DZEH vy ) JE 12 24 JEH#
ADCZ FEWFH HAEFE 7213 A ST HEZS W 4 7 7
$%33-10. FEEE
YUK 1EH E303 GE2)| =m/D R=E =X ==Xy
Z=H) 8 12 12
RES | o fi#se 128y My figRE | FF B A&y v oy 7 11 11 Eyh
VRN VN VY 8 12 12
Glcsps VREF=3V 0.5 1
4 VREF 0.8 2
ZBmIF \E;EF:W 0.6 1
B4y JE B ERE = 5 -
INL | B JEE AR 2 GE1) 300ksps &VREF ] 5
AN L6k VREF=3V 0.5 1
oy U NENE DS T AVRER 1.3 2 LB
. VREF=3V 0.3 1
SpS PN
VREF 0.5 1
ZHF \j;EFZSV 0.35 1
W5y FEE AR MR p -
DNL | #%r FEE R = GE1) 300ksps SVREF e i
2=l L6k VREF=3V 0.6 1
vy U NEE | P A VRER 0.6 1
8 mV
N ACWASINEE:2 ZEEhEE IR E) 0.01 mV/K
EEEEAE) 0.25 mV/V
A\ FE Y T -5
AVCC/1.6 -5
AVCC/2.0 6 my
ZBBIE NUNF vy 7 +10
IR E) 0.02 mV/K
) BhEEEAH) 2 mV/V
145382
R S IE 5
AVCC/1.6 -8
mV
yusd=N AVCC/2.0 -8
VI ZVNEME | N VNS vy 7 *10
1B 25 0.03 mV/K
BEEELH) 2 mV/V
R BROKMEIRRFEAIC O X | RS IRV TRAESNT, 5~95%D A D& IZH L CTHZ T,

SE2: O ERRAIRE ., A TOREMRNE, AL, FIBOEAEMEIZITVREEMEDLN A5 T THETY,
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$33-11. FISERH 4

YUK 15H E36s =/ RE =X =Xy}
Rin | AJ1#kHT HEAEFECTOUINE % 4.0 kQ
Csample | A 1 X & FEHEFENE COHINEE X 4.4 pF
15 =& pH FIFSEEH 77 0 AVCC-0.6| V
(R A/DZE B 1/2 | 3 Cgfgc
Jay )i E ADCE[RIL 100 1800 kHz
1/20%, =R -1
= 1%, FEAEED{E -1
| 1535 — %
YR 817 PETIE =
6445, FEAEENE 10
1/20% . fEYER)E 10
. 3 ¢, FEAEEN{E 5
M S iviva MSEE
(AN FEHETOYENL (A7 2y NRR 7= 81 B (F 0 mV
641, EEVEENIE -150
33.1.7. THRY LB ZRYHIE
$+33-12. 7+07 ELER 284514
YUK 15H E36d =/ RE =X ==Xy}
Voff | AJIENL(A7 o) EE VCC=1.6~3.6V <£10 mV
Ik A miE DT VCC=1.6~3.6V q! nA
A EE#H -0.1 AVCC vV
b N RE R 100 us
Vhystl |EATUV AR LR E R VCC=1.6~3.6V 0
Vhyst2 | tAT )Y ACINGR EHF) VCC=1.6~3.6V 11 mV
Vhyst3 | EAT )Y ACKER EHF) VCC=1.6~3.6V 26
. VCC=3.0V,T=85C 16 90
ST7. ‘J:l IE bl
e VCC=1.6~3.6V 16 "
64V~ Vo3 [ gl 5y FEELRRIE(INL) 0.3 0.5 LSB
33.1.8. NUMNF v EIRNER1 OVEE T T 451
F33-13. NUNE vy 7 ERER OVEEE E 44
YUK I I5H & B | k& | BK | #B&
ADCOEHEEFBFELL T 1clkprpr+2.5us
L
KBRS ADCE/-IIACHO A BELLT 1.5 HS
NYNE v 7 BE 1.1 .
INT1V | PNEBL.00VIEHEE K IE#%,T=85C 0.98 1 1.02
EBIELIEE COLEH) T=85°C,VCC=3.0V K IE +1.0 %
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33.1.9. (K EE & (Brownout Detection)$F 1%
#3314 (KEFHREIFH

YUK b 15H S &=/ e =K =-Fiv]
VCCRE T LA 10 1.50 1.62 1.75
VCCIE R L~ V1 1.8
VCCRE TR L~ 12 2.0
VCCRE TR ~V3 2.2 v
VCCRE TR L~V 2.4
VCCRE TRV~ V5 2.6
VCCRE ML~ V6 2.8
VCCRE ML~ LT 3.0

kAo E 1 0.4
tBOD | 1% HiFRFH SR 000 I8
VHYST |tA7IVA 1.2 %

E: (AL H(BOD)E85C THR VA MO L TIRIES AL, VA MODEEEV A VT,

33.1.10. 4V &Ry MF T4
#33-15. 44 ERY o MEFE

YUk IEH i =/ KE N =R v
tEXT | &H/NEyh N VAR 90 1000 ns
VCC=2.7~3.6V 0.6VCC
Ny EMEEE (VIH
Vret ey REAE (ViF) VCC=1.6~2.7V 0.6VCC v
VCC=2.7~3.6V 0.5VCC
Ny EMEEE (VIL
Vey RHEREE (VIL) VCC=1.6~2.7V 0.4VCC
RRST |Vtyb £ 70797 8K 25 kQ

33.1.11. EJRONtyMF 4
$233-16. TIEONtyMPOR)4F 4

YUl HE E36s =/ R* =K B
1V/msXVHEWWVCC T 0.4 1.0
. 7 IS 3
MROTSS| V/CC T EEPORRIEE () 1V/msFEITLVEVWVCC & 0.8 1.0 vV
VPOT: |VCC FF-PORMIEEE 1.3 1.59

3 VPOT-EIFEE LR H(BOD)AEE (E SN A2 A RN T4, BODEF RIHIZVPOT-=VPOT+ T,

33.1.12. 7791 A¥JEEEPROMMD $3¥1%E
R33-17. A EET —4EEH

YUK b I5H 3 &=/ e =X BT

25°C | 10,000

77yya ARV AMERE EXIAL/THEREVIRL 85°C | 10,000 =]
105°C | 2000
25°C 100

TT9va Y T A REE T 85C 25 G
105°C 10
25°C | 100,000

EEPROMITiAPERE EXIAL/THEREDRL 85°C | 100,000 =]
105°C | 30,000
25°C 100

EEPROM7T —4{#¥f /1 85°C 25 e2
105°C 10
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$233-18. 7’0953 B

YUK b 15H S =DM (KFRCED| &K B
Fo 7"V K REH 16KB77vY2,EEPROMGE2)DiH % 45
N=
7Fyva AR 770053 R N— EXA I
DW=V R/ NV EZIAS
A ES
EEPROM7 0737 ¢ ] NV EEIAI
Wi =B/ NV EEIA RS
S 70 I 1IN 2MHZ R B SR D E RS L E -,
3¥2: EESAVEta—2"787"17'7h(0)&N TV 534 . EEPROMIFIEESNEE A,

QO [ [CO ||

33.1.13. Joy) L IR DI
33.1.13.1. #RIE{+&32.768kHz [N &P S 4R 2o 45 14
F233-19. R IE 1%32.768kHz N Ep F R 25 4% 14

YUl I5H &4 &=/ & =X BT
JERE AR 32.768 kHz
TR IEREE VCC=3.0V,T=85C -0.5 0.5 ”
15 F & B IE A -0.5 0.5 ’

33.1.13.2. BIE{TZ2MHZz A EB 5 IR 2543 14
£33-20. 2MHz A Ef &R 254514

YUK I5H i &=/ I =X =-Riva
e S RSB CDFLLAY
A BAREA OBk R B 1.8 22 i
TG4 1 JE I %k 2.0
TG RS E VCC=3.0V,T=85C -1.5 1.5
i BB EAG L -0.2 0.2 %
DFLLIIE B & 0.18

33.1.13.3. &R IE &= 32MHz N Ep s 4R S 4 1t
$%33-21. 32MHzAEp iR 284514

YUK 15 H e &=/ I =X ==K
e e T SR %L CDFLLAS
P = O B R TR i e 5| vy
TG IE R 2K 32
TGRS VCC=3.0V,T=85C -1.5 1.5
i I FE R EAG -0.2 0.2 %
DFLLAR I B[ & 0.19

33.1.13.4. 32kHz N EBULPFE IR 25 451
33-22. 32kHz A ERULP IR 254514

YUK IEH i =/ K& =X B
T AR IE R 2K 32 kHz
TG XS VCC=3.0V,T=85C -12 12 %
ki -30 30
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33.1.13.5. NERHLHE E E 1L BARR(PLL) 4 1%
#33-23. AEPLLAEF S

Yokl IEH s =/ R =R B
JiN AT JE i H A B E T fouT AN 0.4 64
- .\ |VCC=1.6~1.8V 20 48 MHz
JOUT /) B2 () VCC=2.7~3.6V 20 128
HREh RE ] 25 .
T L 25 H

S BORH BB B G B 13 1.8~ 2. TVIF CEARIK T, S KCPUBRHDOMELVHIRL CTEL T DT TER A,

33.1.13.6. SV ER0y o4 14%
X33-3. 4+ ERH 0y BREN R 2

«—— tog —» —tcF tcR > «——tcH —— = tcF
Vi 2 VI \ foL / L
< tek >
33-24. FIE N FAELTYATA y0yhEL THEDHON D5 5095
SUR I IEH i =/ S =KX B
- oy |VCC=1.6~1.8V 0 12
IAECK | 777 A B "D NVocz.r~3.6v 0 2|
VCC=1.6~1.8V 83.3
LR 777 K] VCC=2.7~3.6V 31.5
VCC=1.6~1.8V 30.0
y/HightH
teH  |7ny/HightsfH] VCC=2.7~3.6V 12.5
VCC=1.6~1.8V 30.0
; &
tOL [ 7717 LowlsfH] VCC=2.7~3.6V 12.5 -
VCC=1.6~1.8V 10
= ‘j:’:\‘ ¥ :J‘\ E‘H‘
terR | GRJE B HUT %) b AR VCO=2.7~3.6V E
VCC=1.6~1.8V 10
B JE IR 12 e IS
foR | GROCRBHI AT 2) RS o o 5
AR | DRI~ R P2 L 10 i
SRR B RO B R (2 1.8~ 2. TVR CELAMR C. BB A OO 2 CONT A AT AU<EALET,
#<33-25. YATL 40y AICHTE 2 B #CE)ERF D4 & /ay)
YUK b I5H £ B/ RE BA R
- oy |VCC=1.6~1.8V 0 90
WAECK| 777 A B (22 N oci~s.6v 0 | M
VCC=1.6~1.8V 11
LG 777 /5551 VCC=2.7~3.6V 7
. vce=1.6~1.8V 4.5
teH | /vy/HighfFfH] VOO0 T~3 6V 2.4
VCC=1.6~1.8V 4.5
teL | 7my7Lowks[H VCC=2.7~3.6V 2.4 "
VCC=1.6~1.8V L5
o% B
ter | R KRJEE BT 4 %) b5 e VCC=2.7~3.6V 1.0
VCC=1.6~1.8V L5
o% i
toR | GROAU BT A7) TR o — o 10
Aok | WA~ A BN L 0 i
SE VAT A IRy RIE S B ZR X T N A AR DI KCPU Yy AP A B 2 72 WD ISR ESN 2T uid7en F8 A,
F2: BRI RIS BB 13 1.8 ~2. TV CEAIR T, R EE S 2 OO ETONTA-ATLRICE AL £,
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33.1.13.7. 4 &R 16MHzYY A3 FH F IR 2§ EXOSCD 44
#33-26. 4V ER16MHZY' AL F F Hk 28 EXOSC D 4514

YU HH &5 =/ e =K =X va
XOSCPWR=0,FRQRANGE=0 0
JE H] XOSCPWR=0,FRQRANGE=1,2,3 0
XOSCPWR=1 0
XOSCPWR=0,FRQRANGE=0 0 i
EHEED XOSCPWR=0,FRQRANGE=1,2,3 0
XOSCPWR=1 0
XOSCPWR=0,FRQRANGE=0 0.03
B XOSCPWR=0,FRQRANGE=1 0.03
Gl XOSCPWR=0,FRQRANGE=2,3 0.03
XOSCPWR=1 0.003 "
XOSCPWR=0,FRQRANGE=0 50
N XOSCPWR=0,FRQRANGE=1 50
XOSCPWR=0,FRQRANGE=2,3 50
XOSCPWR=1 50
0.4MHz¥73v7,CL=100pF 44k
§§5§§VNV§;§;) 1MHz2Y) 28V, CL=20pF 67k
2MHz/Y 24V, CL=20pF 67k
XOSCPWR=0, |2MHz/J25N 82k
FRQRANGE=1, |8MHz/)A4V 1.5k
CL=20pF IMHz/Y) A4 )V 1.5k
XOSCPWR=0, |8MHzZ)A%N¥ 2.7k
FRQRANGE=2, |9MHz/YA4v 2.7k
CL=20pF 12MHzJ ) 25 v 1k
XOSCPWR=0, |IMHzZ)A7NV 3.6k
o FRQRANGE=3, | 12MHz/Y 4V 1.3k
A CL=20pF 16MHz2) 24V 590 @
XOSCPWR=1, |IMHzZ)A7NV 390
FRQRANGE=0, |12MHz/Y 24y 50
CL=20pF 16MHz/ ) 24V 10
XOSCPWR=1, |IMHzZJ27N¥ 1.5k
FRQRANGE=1, |12MHz2) 24 650
CL=20pF 16MHz/Y 24V 270
XOSCPWR=1, 12MHz/Y 24 v 1k
FRQRANGE=2,CL=20pF | 16MHz/) 24V 440
XOSCPWR=1, 12MHz/Y 24 v 1.3k
FRQRANGE=3,CL=20pF [16MHz/! 24V 590
e ERZIE ARG SF="22 1% %k min(RQ)/SF|  kQ
ERORANGEZ | 0-4MHz¥7377,CL=100pF 1.0
égggi‘gg;&l 9MHz/) 24V, CL=20pF 2.6
HE B HRORANGEY,  8MHZ7397,CL=200F 0.8 g
FRORANGEY; | 12MHz¥737,CL=20pF 1.0
RORANGESS | 16MHzZ7377,CL=20pF 1.4
CXTAL1 | XTALIYVEARE 5.9
CXTAL2 | XTAL2t vV EFHARE 8.3 pF
CLOAD | #FAREMATNT 3.5
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33.1.13.8. #}£832.768kHz7Y A% A FE RSB ETOSCO 41
$233-27. 5} £832.768kHzY") A4 FAFEHR 25 £ TOSC D 414

SR IBEE & =/ K =K AL
7Y A8V fii %5 6. 5pF Bl
R ) AV S SR HIESR) | 7) A0V B 2 59.0pF 55 kO
P RS VEFTZS B 12.0pF =
i o P AR 5.5
TOSCE VA A & IKE e 3.5 pr
HESE I A PRIV S B R T B AR 3

E EFRICOWVWTUIRB3-4.52 T ELEEWY,
K33-4. TOSCAHB=E

i | TOSCE VI D FF AR &I, SN R B/ U RIERF IS ANV FLZ2 DEITEST

! i
i {>c i [CL1+CL2 T,
H )
i CL1 CL2 i
i t— i
: > PR |
eeeee y---------- -
32.768kHz ok
IOl
1Ll
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33.1.14. SPIM3IU7 441
X33-5. FEEFETHSPI 437 HESEHE

SS (PELEEEIR)

< tMOSs —> tSCKR> = tsCKp> =
SCK (MODE1=0) ; W\ /N
SCK (MODE1=1) | tmsm f—H Tocrw SNT LSCKW >

D SCK‘F

MISO (F'—5 A) +- s H>———

> <« tyvon tMOH%‘ -«
MOSI (74 77) \ MSB X X LSB 7
33-6. (EEBEEIMETDSPI 41307 EEHE
SS (RESETERY) — N\E_USSs > I o
T x 1 TSSCKR> *ISSCKF ™ ™1 ¢
SCK (MODE1=0) __| f—\_/_ N N
SCK (MODEI=1) — | . tmm T e
: ~7tSSCK4~ 1
MOSI (F'—# A ) ———-—- —m——
> =ls0ss > «tgos tsosH» <
MISO (741 47) ——<&K MSB X X LSB X
#233-28. SPI 43Uy 45 E L E &M
YUKl IEE BH1EFER BN | #K&x | EBX B
tsck  [SCKJE FHEE XMEGA CF5|EDF20-3.54 T EEEN,
tSCKW  [SCK High/Low i FtE 0.5 X SCK
tSCKR  [SCK L 5-I# i FakE 2.7
tSCKE  |SCK FRerf FukE 2.7
tMIs | AH7 4 YRR FHEE 10
OMIH | A S5 =8 AR FHEE 10
tMOS  [SCKZEATHRS, H A7 —4 YefHiRRY FAEE 0.5XSCK
IMOH  |SCK B0 H /73R HE ] FE 1
tssck  |SCKJE TETEE 4%t clkpgr
tSSCKW |SCK High/Low#i[iH TETEE 2%t clkpgr ns
tSSCKR  |SCK I 5-I¢fi nEdEE 1600
tSSCKE  |SCK T ReieRi TELEE 1600
IS | A7 -4 AR TE2EE 3
USIH | A7 =4 (RERERE TEETE t clkper
£SSS  |SCKIEATHRITH95SS | (i nELEE 21
USSH  |SCK#&ITHEDSDSS LowfiH i TELEE 20
tSOS  [SCK&D H F7 B2 ZERE [ PELEE 8
tSOH  |SCKH & H F7 45 ] PELEE 13
£S0SS  |SS | 75 H ) e B ] TESEE 11
tSOSH  [SS 1 750 H AR Ei iR DEdEE 8

(ER3¥) $33-28.DISOHIZR33-6. TR T DYV R VEEH A HY EH A,

Atmel XMEGA C4 [F—89—F 61



33.1.15. 28R4 V8—-71—-A%% 14

F33-29. L2 EHIN AT B LI 3 B 6T DM B A S0 R U E T, Atmel AVR XMEGA®D 24 4—7 x— AL Fe a4 E T I
WTC, INODNBESMEZ A, FRITEELET, M7 VR MIE3S3-7. 258U TLIEE N,

X|33-7. 2§84V4—T71—A W R 44309

w: Ftof

<—tHIGH —><—tLow —>

tHD:DAT ~—><—> tsu:pAT

tsu:sto

X

—» <« »tgurp

F233-29. 242 EHIN R4FTE

YUl EH E35d =/ K& =R B
VIH Hight~" VA I EJE 0.7VCC VCC+0.5
VIL Lowl~' )V A F)EEIE -0.5 0.3VCcC v
Vhys | valybh MO ASICAT Y ATEE 1 0.05VCC
VOL |Lowl~WH HEE [0L.=3mA 0 0.4
tr SDAESCLIE 57 Dt /7 _EH- K5 @ 20+0.1Cb@ 300
tof H D R BRI (VIHmin— ViLmax) 10pF<Cb@)<400pF |1 20+0.1Cb@) 250 ns
tsp AR N LD REAMEE T 0 50
i AN EF (" BAAL) 0.1VCC<ViK0.9Vee -10 10 pA
Ci v AR & 10 pF
N prR®>maX
fScL  |SCLymy/ W %k (16501, 250kHz) 0 400 kHz
fSCL=100kHz 100ns
Rp ST R (chmg. 4V) . (i)b 0
£5c1,>100kHz ns
Cb
JfSCL=100kHz 4.0
. B RA S Tk
tHD:STA | (FF1%) B 4h S - (R FR iR FooL > 100KHz 06
. fSCL=100kHz 4.7
oy 217
tLow | SCLZmy/Lowl~ VEERH FecL> 100kH2 5
. fSCL=100kHz 4.0
v/ Highl A VI
thicH | SCLZuy/Highl A VR oL > 100Kz 06 us
. fSCL=100kHz 4.7
. O BE i S V5 I
tSU-STA | B2 B AR S - YEf I TocL S 100Kz 06
. JfSCL=100kHz 0 3.45
. L
tHD:DAT |7 —FLREFEFH FooL > 100Kz 0 09
N JfSCcL=100kHz 250
. 7 — A iE
tSU:DAT |7 —4 U EFRS FseL> 100kHz 100 ns
fSCL=100kHz 4.0
. (- L fH- iE
tsu:sTO |15 - S e IR FocL S 100Kz G
\ f5CL= 100kHz 47 HS
=N S NS : H‘
tBUR | 15 1k 55— B AR S I ABR e iR FscL> 100kHz 13

@D fscL>100kHZIZ DWW T DO I B L X uET,
@ CbiZ1 >DONMEZHOEEPF) T,
® fPERILEDHERE v ) JE T,
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33.2. ATxmega32C4

33.2.1. #E R KE

FDOFR33-30.T-RIZSNDENSZBALERITT NAMTEHHIZR B G2 5 2 £, MR RERIZRBOEREZ R0
FOLDOT, ZOMEEIT, ZOMAREOBERE ORSNIEZBA KM TEHET 2L R T DO TEHYEE A, RFFHO
RKTER TOMERET NARDEEME BRI G E DDV ET,

#33-30. #xtmREE

YUK b 1EHH E i &=/ e =X =-Fiv]
VCC |EIREE -0.3 4 \Y
VCCE Yy ~DER 200
GNDEY D& A 200 | ™
GND&VCCIZRI3 5LV EE 0.5 VCC+0.5| V
A VIR AT /X LR 25 25 mA
PRAFIR -65 150 c
Tj A TR 150

33.2.2. ERIETERR
T NARMIRFESN TH I THDIRET NAADMO 2= TOELRMIFFIELAREFED DI, R33-31. T—EIISNDTEHENTENME

LTI ER A,
#33-31. 2iREMEEH
YU IEH &4 =/ & =K BAfL
vVee |FEIREE 1.60 3.6 v
7ray ks 1.60 3.6
(AR 40 85 o
PE TR -40 105
#233-32. FNMEBIE LEIRE
YU 1E5H &4 =/ R =X BAfL
vce=1.6V 0 12
. vce=1.8V 0 12
CPU By B2 VCC=2.7V 0 32 MHz
VCC=3.6V 0 32
Y AT AER BT I EEE KA L ET, BI33-8. TR [X33-8. s R % xf Voo
SNBIDTE B E R VCCHIFRIL1.8VVCCL2.TVH T
T, SIMHz T s !
LoMi, | : e it
i i _Vcce
1.6 1.8 2.7 3.6 (V)
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3323. HEER
33-33. SEHNENELIRLLENMEDHEER

YUl IEH & =N | KK | &K | B
N VCC=1.8V 40
30kHzAN /s
T VCC=3.0V 80
N VCC=1.8V 200 DA
: N IMHzSM R /a9
EEB RN E R GE1) VG VCC=3.0V 410
VCC=1.8V 350 | 600
IMHzANER
A VCC=3.0V 0.75 | 1.4 .
- m.
32MHZA 8y ) VCC=3.0V 75 | 12
VCC=1.8V 2.0
2kHzAN 5,
s ifisors VCC=3.0V 2.8
VCe=1.8V 42
IMHZAM B 707 A
TAN VBRI 2 B GE1) S VCC=3.0V 85 S
N VCC=1.8V 85 | 225
AL U\\
il e o7 VCC=3.0V 170 | 350
32MHzANER I my ) VCC=3.0V 2.7 5.5 mA
T=25°C 0.1 | 1.0
T=85°C 2.0 | 45
o e T=105°C 0.1 | 7.0
NT=4y ENEVEE BT s VCC=3.0V v 20
FIEFEODE T=85C 3.0 | 6.0
WDTZ#Fr] = : -
T=105°C 1.4 | 10
ULP/ry/ TORTC., HEEIEBOD VCC=1.8V 1.5 pA
EWDTZEFFF], T=25C VCC=3.0V 1.5
. e 182 7732.768kHz TOSC?1.024kHzC | VCC=1.8V 0.6 | 2.0
NT—F—7 p Ei GE2 5
BFFRRER (22) | prrc, T-25C VCC=3.0V 0.7 | 2.0
{8 $132.768kHz TOSCHSHDRTC, VCC=1.8V 0.8 3.0
T=25C VCC=3.0V 1.0 3.0
IUt\yM‘%E’%F‘ B ORESETY Y % @5 B VCC=3.0V 300

E1 2 TOEIENL Y AR E),
2 ﬁﬁﬂﬁf;{ TR TIC RS & BUEICRA W TRESNE T A,
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$233-34. H{IERE A DREREICRA T HIHEER

YU EHH E36d GEN| &/ | KK | &K | B
BIEE /1 (ULP) R 5 0.8
32.768kHz N ISR 29
VA — 0,0 85
ZMHaPIRE R R HHELT C32.768kHz N B R iR 2 CDFLLET A] 115
245
S % H= BH
32MHzPI I iR 52 FeHEL L C32.768kHz N R RS CDFLL Al 410 N
PLL 5 R=001%, 32MHz N E5, ¥ L L CDIV4 290 H
TAYTN I A= 1.0
A Eh(E 138
EE 22(BOD —
e ISR AR (BOD) B, ULPRIESEA 2 1r 1.2
1.00VANFR I HEE )T 175
TR R 2R 170
1.2
16KEREL/FD, B H R (CURRLIMIT)=E 1.0
VREF=AMEBHEAE | B HIBR(CURRLIMIT)=H 0.9
IR 5]
A/DEHREADC) % W BIFR(CURRLIMIT)=/ 0.8 mA
75k E /) VREF=41 4B FL 1E 75 i il FR =1 1.7
300kERH/F), VREF=4}45 £: %8 3.1
USART 9600bps, &5 A5 7F Al 11 pA
77v¥a AE)/EEPROM7 0/ 734" 4 mA

E B COE B IR OEEE/ AL OFF ] /2 IR DOIEEE J12E L THIE, MOSE13 5 2 5720 RY, £ CTiEvVec=3.0
V. BTE S E72 L coclksys=4M B 1MHz 97, T=25°C TDT —4T9,

33.2.4. {R1IE AL RED S D 2 B B RS
$33-35. A TEVATAINYYTT TORIEFEEN S DT N (A2 B BER

YU =] E3is &=/ R& =X =-Fivd
s EB2MHz 1y 2.0
TAN V. AEUN A GEBEAS NS 32.768KHzNEh FE v 120
H>H O LB 2MHz NI FE AR 2 2.0
32MHz N IR % 0.2
twakeup HREOMHZ Ry ) 5.0 =
NI4T TRy 32.768KHzIN i F 1R 2 320
SO FLEH R 2MHz N 7R 25 9.0
32MHz N R HE 5 5.0

E: B REIIE B E RN 5 2 SN TbE Y TR RE/ny 2 3R FTREIC /22 £ T T, RI33-9.2 0B ZE W, £ T &I
BEE BN ERIL 7 07 T L EATBRAAIZ S L > T ny/ R HIRME 1L SN ACPURBRE | S WD 7uy) D FE T2 BIIRL £7,
X|33-9. kL ENRFHEEE=
e B FFE] —
fEEER | '

rayyit s | L LT L
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33.25. AHAL VM
AHFIEVIFJEDEC LVTTLELVCSMOSAERRIZREV Y, HUANVELVA VD A EH S OBJERE X Z O & K E 7B 2 £97,
#233-36. A A U4F M

YU IEH i =/ K& =X =R
11813 ((g)) [/OE VX H L /WR\ A B 20 20 mA
, . - VCC=2.4~3.6V 0.7vVCe VCC+0.5
B ichV ~ VAT VCC=1.6~2.4V 0.8VCC VCC+0.5
. - VCC=2.4~3.6V -0.5 0.3vce
B o~V ATTRIE VCC=1.6~2.4V 05 0.2VCC
VCC=3.3V [OH=—4mA 2.6 2.9 y
VOH |Hight~ AV S EE VCC=3.0V [OH=—-3mA 2.1 2.7
VCC=1.8V [OH=-1mA 1.4 1.6
VCC=3.3V [OL=8mA 0.4 0.76
VOL |Lowl~ Vi /17BE VCC=3.0V IoL=5mA 0.3 0.64
VCcC=1.8V [0L=3mA 0.2 0.46
IIN |I/Ot’ v ASRHER T=25°C <0.01 1 pA
Rp  |1/Ot"y 7°0/ N 254 HEH 25 kQ
SE1 F—FALK—IBITH T 52 TDIOHD A FHI100mAZ B X TIZRVER A,
K—FC, K’ —FD, F—PEICKF T DR THDIOHD A EHT200mAZ R R TITRVER A,
F'—PREPDIZ X952 TOIOHD A FHI100mAZ B X TIXR0EH A,
2 KF—PALF—IBIZK 32 TOIOLOA EHEIL00mAZ#E 2 TITRVEH A,
R —=hC, F—=FD, H'—FEIZHRTHETDIOLDOA EHT200mAZE 2 TIERVEE A
F=FREPDIZ X T 52 THIOLOEFHI100mAZHE X T2 EH A,
33.2.6. A/DZ B4
#33-37. BER. EEEF LA NEH
YU I5H 3 =/ A =X =R
AVCC |7+r/ e EE VCcC-0.3 VCC+0.3 v
VREF | A#EET 1 AVCC-0.6
Rin | Af7#EHL FIUE=37¢ 4.5 kQ
Csample | A IR & Ik 5 pF
RARER | ZHEFE T+ A Kbt (R #) >10 MQ
CAREF |EMEEBITEANR & [ =C) 7 pF
N 0 VREF
Vin " 7=EhE{E, Vinp—Vinn -VREF VREF \Y
R BEre LYy v 2V NEE, Vinp -AV VREF-A4V
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$233-38. 4Avy &3V

YU IEH &4 =/ K& PN BAfL
= £ T RIS EE f e 7 R I 6
clkape | A/DZs#a Y ) & 35K zg;gg;ﬁﬂ”ﬁﬁb7u/7}a{ﬁﬁ@l/4 100 . 1800 .
felkapc | 7B (ZE #a) s 16 300
HE I HIBR(CURRLIMIT)OFF 16 300
AN, EE il FR(CURRLIMIT)={E(LOW) 16 250 ksps
Rt EFeHIFR(CURRLIMIT)="(MEDIUM) | 16 150
T I FR(CURRLIMIT)=rE (HIGH) 16 50
E2qipdiEah| 1/2~32clkapc B DELBETRRER | 0.28 320 s
5 B (5 ) EEE@:;;;EE@%N:& o 45 10 C%/;gc
AEB RS A/DZEHsmy) JEL ] 12 24 | clkapc
ADCZZ TEIRF ] B F-IIANEREE T H 7 7 JE 9
$233-39. FEEEM
YU I5H &4 G¥2)| &/ I =X BAfL
ZEH) 8 12 12
RES |7 fiEne 12"y My fRRE | B fr&Evv i o 7 11 11 Eyh
BER Ly o 8 12 12
s \//FEF:SV 0.5 1
BB Sy o T
INL | B JEE AR 2 Gx1) 300ksps 2 VREF ] 5
mEmRL s VREF=3V 0.5 1
VI TN EME ZVREF 1.3 2 LB
s VREF=3V 0.3 1
4 VREF 0.5 1
e P b G . = il VREF=3V 0.35 1
DNL |5 FE R = GE1) 300ksps e 07 i
BERL VREF=3V 0.6 1
vz EE | 1P yRer 0.6 1
8 mV
YA NAC ARG5S ZEENE RS 8 0.01 mV/K
H{EEELH) 0.25 mV/V
SIS FEHETE T -5
AVCC/1.6 -5
- AVCC/2.0 % my
NYRNF yy 7 +10
B g, 0.02 mV/K
. LA ) 2 mV/V
oo IR I 5
AVCC/1.6 -8
mV
yusd=N AVCC/2.0 -8
VTN T NEE (NN vy 7 +10
15 25 0.03 mV/K
TR H) 2 mV/V
EL BRRMEIFFEATICE & S IRV TRAEIILT, 5~95%D A STEH I L TR T,

SE2: O ERRAIRE ., A TOREMRNE, AL, FIBOEAEMEIZITVREEMEDLN A5 T THETY,
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$233-40. FISER4H M4

YUK 15H E36s =/ RE =X =Xy}
Rin | AJ1#kHT HEAEFECTOUINE % 4.0 kQ
Csample | A 1 X & FEHEFENE COHINEE X 4.4 pF
15 =& pH FIFSEEH 77 0 AVCC-0.6| V
(R A/DZE B 1/2 | 3 Cgfgc
Jay )i E ADCE[RIL 100 1800 kHz
1/20%, =R -1
o 1%, EEYEENE -1
| 1535 — %
YR 817 PETIE =
6445, FEAEENE 10
1/20% . fEYER)E 10
. 3 ¢, FEAEEN{E 5
M S iviva MSEE
(AN FEHETOYENL (A7 2y NRR 7= 81 B (F 0 mV
641, EEVEENIE -150
33.2.7. THRY LLE ZRYHE
$R33-41. 7+07 LLER 284514
YUK 1HH E36d =/ RE =X ==Xy}
Voff | AJIENL(A7 o) EE VCC=1.6~3.6V <£10 mV
Ik A miE DT VCC=1.6~3.6V q! nA
A EE#H -0.1 AVCC vV
b N RE R 100 us
Vhystl |EATUV AR LR E R VCC=1.6~3.6V 0
Vhyst2 | tAT )Y ACINGR EHF) VCC=1.6~3.6V 11 mV
Vhyst3 | EAT )Y ACKER EHF) VCC=1.6~3.6V 26
. VCC=3.0V,T=85C 16 90
ST7. ‘J:l IE bl
e VCC=1.6~3.6V 16 "
64V~ Vo3 [ gl 5y FEELRRIE(INL) 0.3 0.5 LSB
33.2.8. NUMNF vy EINER1 OVEE T T 4514
F33-42. NUN ¥ vy7 ERER OVEEE T4
YUK I I5H & B | k& | BK | #B&
ADCOEHEEFBFELL T 1clkprpr+2.5us
L
KBRS ADCE/-IIACHO A BELLT 1.5 HS
NYNE v 7 BE 1.1 .
INT1V | PNEBL.00VIEHEE K IE#%,T=85C 0.98 1 1.02
FBELIRE COLEH) T=85°C,VCC=3.0V K IE +1.0 %
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33.2.9. (KEE & (Brownout Detection)$F ¥
#3343 (K EFHRHIFH

YUK b 15H S &=/ e =K =-Fiv]
VCCRE T LA 10 1.50 1.62 1.75
VCCIE R L~ V1 1.8
VCCRE TR L~ 12 2.0
VCCRE TR ~V3 2.2 v
VCCRE TR L~V 2.4
VCCRE TRV~ V5 2.6
VCCRE ML~ V6 2.8
VCCRE ML~ LT 3.0

kAo E 1 0.4
tBOD | 1% HiFRFH SR 000 I8
VHYST |tA7IVA 1.2 %

E: (AL H(BOD)E85C THR VA MO L TIRIES AL, VA MODEEEV A VT,

33.2.10. 4V &Ry MF T4
FR33-44. SV ERYEyMEE

YUk IEH i =/ KE N =R v
tEXT | &H/NEyh N VAR 90 1000 ns
VCC=2.7~3.6V 0.6VCC
Ny EMEEE (VIH
Vret ey REAE (ViF) VCC=1.6~2.7V 0.6VCC v
VCC=2.7~3.6V 0.5VCC
Ny EMEEE (VIL
Vey RHEREE (VIL) VCC=1.6~2.7V 0.4VCC
RRST |Vtyb £ 70797 8K 25 kQ

33.2.11. EJRONtyMF 4
$233-45. TEON!tyMPOR)4F 4

YUl HE E36s =/ R* =K B
1V/msXVHEWWVCC T 0.4 1.0
. 7 IS 3
MROTSS| V/CC T EEPORRIEE () 1V/msFEITLVEVWVCC & 0.8 1.0 vV
VPOT: |VCC FF-PORMIEEE 1.3 1.59

3 VPOT-EIFEE LR H(BOD)AEE (E SN A2 A RN T4, BODEF RIHIZVPOT-=VPOT+ T,

33.2.12. 7791 A¥JEEEPROMMD $¥1%E
#R33-46. MAEET —4EEH

YUK b I5H 3 &=/ e =X BT

25°C | 10,000

77yya ARV AMERE EXIAL/THEREVIRL 85°C | 10,000 =]
105°C | 2000
25°C 100

TT9va Y T A REE T 85C 25 G
105°C 10
25°C | 100,000

EEPROMITiAPERE EXIAL/THEREDRL 85°C | 100,000 =]
105°C | 30,000
25°C 100

EEPROM7T —4{#¥f /1 85°C 25 e2
105°C 10
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$233-47. 7’09530 BERS

YUK b 15H S =DM (KFRCED| &K B
Fo 7"V K REH 32KB77vY2EEPROMGE2) DI 2= 50
N=
7Fyva AR 770053 R N— EXA I
DW=V R/ NV EZIAS
A ES
EEPROM7 0737 ¢ ] NV EEIAI
Wi =B/ NV EEIA RS
S 70 I 1IN 2MHZ R B SR D E RS L E -,
3¥2: EESAVEta—2"787"17'7h(0)&N TV 534 . EEPROMIFIEESNEE A,

QO [ [CO ||

33.2.13. Joy) L R IR D IFMHE
33.2.13.1. #RIE{+&32.768kHz [N &P S 4R 2o 45 14
$233-48. R IE 1%32.768kHz A Ep FK R 25 4% 14

YUl I5H &4 &=/ & =X BT
JERE AR 32.768 kHz
TR IEREE VCC=3.0V,T=85C -0.5 0.5 ”
1o 5 B IE A I -0.5 0.5 ’

33.2.13.2. BRIE{TZ2MHzA & 5 IR 2543 14
33-49. 2MHz A Ef iR 254514

YUK 15 i &=/ I =X =-Riva
e S T ELWR BT CDFLLAY
A BAREA O ARk R T B 1.8 22 i
TG4 1 B %k 2.0
TG RS E VCC=3.0V,T=85C -1.5 1.5
i BB EAG -0.2 0.2 %
DFLLIIE B & 0.18

33.2.13.3. #RIE &= 32MHz N SR s 4R S 4 14
$%33-50. 32MHz A Ep iR 284514

YUK 15 H Ees &=/ I =X BAfs
I T SR %L CDFLLAS
JEI R A5 [ = O A S T B 30 32 55 Vi
TG IE R 2K 32
TGRS VCC=3.0V,T=85C -1.5 1.5
fif BB EAG -0.2 0.2 %
DFLLAR I B & 0.19

33.2.13.4. 32kHzNEBULPFE IR 25551
233-51. 32kHz A ERULP IR 254514

YUKl I5H E3ia =/ K& =X B
TR IE I 2K 32 kHz
TG RS VCC=3.0V,T=85C -12 12 %
i -30 30
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33.2.13.5. NERHLHE E E 1L BARR(PLL) 4 1%
#+33-52. REPLLAEF S

Yokl IEH s =/ R =R B
JiN AT JE i H A B E T fouT AN 0.4 64
- .\ |VCC=1.6~1.8V 20 48 MHz
JOUT /) B2 () VCC=2.7~3.6V 20 128
HREh RE ] 25 .
T L 25 H

S BORH BB B G B 13 1.8~ 2. TVIF CEARIK T, S KCPUBRHDOMELVHIRL CTEL T DT TER A,

33.2.13.6. SV EROyh %1%
[X33-10. %*Mn;'}%@],&ﬁ’

< tcq ——— w—tcF tcR > «—tcH— > <« tcF
V1L1-,-' St \ foL / L
< tek >
#233-53. BIE N AL TYATA y0yhEL THEDHLN D5 5095
SUR I IEH i =/ S =KX B
- oy |VCC=1.6~1.8V 0 12
IAECK | 777 A B "D NVocz.r~3.6v 0 2|
VCC=1.6~1.8V 83.3
LR 777 K] VCC=2.7~3.6V 31.5
VCC=1.6~1.8V 30.0
y/HightH
teH  |7ny/HightsfH] VCC=2.7~3.6V 12.5
VCC=1.6~1.8V 30.0
; &
tOL [ 7717 LowlsfH] VCC=2.7~3.6V 12.5 -
VCC=1.6~1.8V 10
= ‘j:’:\‘ ¥ :J‘\ E‘H‘
terR | GRJE B HUT %) b AR VCO=2.7~3.6V E
VCC=1.6~1.8V 10
B JE IR 12 e IS
foR | GROCRBHI AT 2) RS o o 5
Aek | A~ I EfcE 10 i
SRR B RO B R (2 1.8~ 2. TVR CELAMR C. BB A OO 2 CONT A AT AU<EALET,
#<33-54. YATL Y0y AICHTE 2 B #CE)ERF D4 &R ay)
YUK b I5H £ B/ RE BA R
- oy |VCC=1.6~1.8V 0 90
WAECK| 777 A B (22 N oci~s.6v 0 | M
VCce=1.6~1.8V 11
LG 777 /5551 VCC=2.7~3.6V 7
. vce=1.6~1.8V 4.5
teH | /vy/HighfFfH] VOO0 T~3 6V 2.4
VCcC=1.6~1.8V 4.5
teL | 7my7Lowks[H VCC=2.7~3.6V 2.4 "
vVCe=1.6~1.8V L5
o% B
ter | R KRJEE BT 4 %) b5 e VCC=2.7~3.6V 1.0
VCC=1.6~1.8V L5
o% B
toR | GROAU BT A7) TR o — o 10
MeK | KA ~ORBNEAL R 0 i
SE VAT A IRy RIE S B ZR X T N A AR DI KCPU Yy AP A B 2 72 WD ISR ESN 2T uid7en F8 A,
F2: BRI RIS BB 13 1.8 ~2. TV CEAIR T, R EE S 2 OO ETONTA-ATLRICE AL £,
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33.2.13.7. 4 ER16MHzYY A3 FHF IR 2§ EXOSCD 44
#33-55. M ER16MHZY' AL FA F #k 28 EXOSC D 4514

YU HH &5 =/ e =K =X va
XOSCPWR=0,FRQRANGE=0 0
JE H] XOSCPWR=0,FRQRANGE=1,2,3 0
XOSCPWR=1 0
XOSCPWR=0,FRQRANGE=0 0 i
EHEED XOSCPWR=0,FRQRANGE=1,2,3 0
XOSCPWR=1 0
XOSCPWR=0,FRQRANGE=0 0.03
B XOSCPWR=0,FRQRANGE=1 0.03
Gl XOSCPWR=0,FRQRANGE=2,3 0.03
XOSCPWR=1 0.003 "
XOSCPWR=0,FRQRANGE=0 50
N XOSCPWR=0,FRQRANGE=1 50
XOSCPWR=0,FRQRANGE=2,3 50
XOSCPWR=1 50
0.4MHz¥73v7,CL=100pF 44k
§§5§§VNV§;§;) 1MHz2Y) 28V, CL=20pF 67k
2MHz/Y 24V, CL=20pF 67k
XOSCPWR=0, |2MHz/J25N 82k
FRQRANGE=1, |8MHz/)A4V 1.5k
CL=20pF IMHz/Y) A4 )V 1.5k
XOSCPWR=0, |8MHzZ)A%N¥ 2.7k
FRQRANGE=2, |9MHz/YA4v 2.7k
CL=20pF 12MHzJ ) 25 v 1k
XOSCPWR=0, |IMHzZ)A7NV 3.6k
o FRQRANGE=3, | 12MHz/Y 4V 1.3k
A CL=20pF 16MHz2) 24V 590 @
XOSCPWR=1, |IMHzZ)A7NV 390
FRQRANGE=0, |12MHz/Y 24y 50
CL=20pF 16MHz/ ) 24V 10
XOSCPWR=1, |IMHzZJ27N¥ 1.5k
FRQRANGE=1, |12MHz2) 24 650
CL=20pF 16MHz/Y 24V 270
XOSCPWR=1, 12MHz/Y 24 v 1k
FRQRANGE=2,CL=20pF | 16MHz/) 24V 440
XOSCPWR=1, 12MHz/Y 24 v 1.3k
FRQRANGE=3,CL=20pF [16MHz/! 24V 590
e ERZIE ARG SF="22 1% %k min(RQ)/SF|  kQ
ERORANGEZ | 0-4MHz¥7377,CL=100pF 1.0
égggi‘gg;&l 9MHz/) 24V, CL=20pF 2.6
HE B HRORANGEY,  8MHZ7397,CL=200F 0.8 g
FRORANGEY; | 12MHz¥737,CL=20pF 1.0
RORANGESS | 16MHzZ7377,CL=20pF 1.4
CXTAL1 | XTALIYVEARE 5.9
CXTAL2 | XTAL2t vV EFHARE 8.3 pF
CLOAD | #FAREMATNT 3.5
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33.2.13.8. #}£832.768kHz7Y A% A FE RS ETOSCH 41
$233-56. #}£832.768kHzY") A4 FAFEHR 25 £ TOSC D 414

SR IBEE & =/ K =K AL
7Y A8V fii %5 6. 5pF Bl
R ) AV S SR HIESR) | 7) A0V B 2 59.0pF 55 kO
P RS VEFTZS B 12.0pF =
i o P AR 5.5
TOSCE VA A & IKE e 3.5 pr
HESE I A PRIV S B R T B AR 3

E EFRICHOWVWTIRB3-11.27 Bl N,
K33-11. TOSCAHBE

i | TOSCE VI D FF AR &I, SN R B/ U RIERF IS ANV FLZ2 DEITEST

! i
i {>c i [CL1+CL2 T,
H )
i CL1 CL2 i
i t— i
: > PR |
eeeee y---------- -
32.768kHz ok
IOl
1Ll
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33.2.14. SPI43IU 441
X33-12. TEBEIMETODSPI 44307 L EEH
SS (PELEEEIR)

< tMOSs —> tSCKR> = tsCKp> =
SCK (MODE1=0) ; W\ /N
SCK (MODE1=1) | tmsm f—H Tocrw SNT LSCKW >

D SCK‘F

MISO (F'—5 A) +- s H>———

> < tVOH tMOH > =
MOSI (74 77) \ MSB X X LSB 7
33-13. EBEBETODSPI 41307 L EF M
55 (etemm) —NG_'SSS T . B
T 3 1 TssCKR> = ISSCKF i« drtSSH
SCK (MODE1=0) L e 3 N / N\ 7 N
SCK (MODEI1=1) T tmm--- e TosCRW N SSCKW >
| mitSSCth l
MOSI (F'—# A ) ———-—- —m——
> «ts0ss > letsos tsOsH» =
MISO (741 47) ——<&K MSB X X LSB X
#233-57. SPI 43Uy 45 E L E &
YU I I5E EH1EFERI BN | #®x | BX B
tsck  [SCKJE FHEE XMEGA CF5|EDF20-3.54 T EEEN,
tSCKW  [SCK High/Low i FtE 0.5 X SCK
tSCKR  [SCK L 5-I# i FakE 2.7
tSCKE  |SCK FRerf FukE 2.7
tMIs | AH7 4 YRR FHEE 10
OMIH | A S5 =8 AR FHEE 10
IMOS  |SCRIeATHExH, 7 —4 YERER FAEE 0.5XSCK
IMOH  |SCK B0 H /73R HE ] T 1
tSSCK  [SCKAH TELEE 4%t clkpgr
tSSCKW |SCK High/Lowiifk] EdEE 2%t clkprr ns
tSSCKR  |SCK I 5-I¢fi nEdEE 1600
tSSCKF  |SCK T Wz TELEE 1600
IS | A7 -4 AR TE2EE 3
tSIH - | A7 4 fR iR TEETE t clkper
£SSS  |SCKIEATHRITH95SS | (i nELEE 21
USSH  |SCK#&ITHEDSDSS LowfiH i (3 20
tSOS  [SCK&D H F7 B2 ZERE [ PELEE 8
tSOH  |SCKH & H F7 45 ] PELEE 13
£S0SS  |SS | 75 H ) e B ] TESEE 11
tSOSH  [SS 1 750 H AR Ei iR DEdEE 8

(FR3E) £33-57.DLSOHIZE33-13. Tl T DYV A Vit #k 2 HY 4 A,
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33.2.15. 28R40 8—-71—-A%% 1%

R33-58. L2 EHIN AT B LT 3 B 6 T DM B A S0 R U E 3, Atmel AVR XMEGA®D 24 4—7 x— AL Fe a5k T I
WTC, INBDNBESRMZZ A, T EELET, 44307 VR MIE33-14 22 B TLIZE,

X|33-14. 2484 3—71—A IN A 34307

w: Ftof

<—tHIGH —><—tLow —>

tHD:DAT ~—><—> tsu:pAT

tsu:sto

X

—» <« »tgurp

#233-58. 2#RE HIN R4FME

YUl EH E35d =/ K& =R B
VIH Hight~" VA I EJE 0.7VCC VCC+0.5
VIL Lowl~' )V A F)EEIE -0.5 0.3VCcC v
Vhys | valybh MO ASICAT Y ATEE 1 0.05VCC
VOL |Lowl~WH HEE [0L.=3mA 0 0.4
tr SDAESCLIE 57 Dt /7 _EH- K5 @ 20+0.1Cb@ 300
tof H D R BRI (VIHmin— ViLmax) 10pF<Cb@)<400pF |1 20+0.1Cb@) 250 ns
tsp AR N LD REAMEE T 0 50
i AN EF (" BAAL) 0.1VCC<ViK0.9Vee -10 10 pA
Ci v AR & 10 pF
N prR®>maX
fScL  |SCLymy/ W %k (16501, 250kHz) 0 400 kHz
fSCL=100kHz 100ns
Rp ST R (chmg. 4V) . (i)b 0
£5c1,>100kHz ns
Cb
JfSCL=100kHz 4.0
. B RA S Tk
tHD:STA | (FF1%) B 4h S - (R FR iR FooL > 100KHz 06
. fSCL=100kHz 4.7
oy 217
tLow | SCLZmy/Lowl~ VEERH FecL> 100kH2 5
. fSCL=100kHz 4.0
v/ Highl A VI
thicH | SCLZuy/Highl A VR oL > 100Kz 06 us
. fSCL=100kHz 4.7
. O BE i S V5 I
tSU-STA | B2 B AR S - YEf I TocL S 100Kz 06
. JfSCL=100kHz 0 3.45
. L
tHD:DAT |7 —FLREFEFH FooL > 100Kz 0 09
N JfSCcL=100kHz 250
. 7 — A iE
tSU:DAT |7 —4 U EFRS FseL> 100kHz 100 ns
fSCL=100kHz 4.0
. (- L fH- iE
tsu:sTO |15 - S e IR FocL S 100Kz G
\ f5CL= 100kHz 47 HS
=N S NS : H‘
tBUR | 15 1k 55— B AR S I ABR e iR FscL> 100kHz 13

@D fscL>100kHZIZ DWW T DO I B L X uET,
@ CbiZ1 >DONMEZHOEEPF) T,
® fPERILEDHERE v ) JE T,
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34, KRFFHE
34.1. ATxmegal6C4
3411 HEBR
34111 EEEMEHBEER
B34-1. FBBIEEHEER & BIRE (fsys=0~1.0MHzM/0y7,T=25C)

600
550 VCC=3.6V
500
450 VCC=3.0V
400 o
350 \v(:CZQ.?\v
T2 BT 500 L —
Icc (uA) 250 L — ] VCC=2.2V
—
200 — [ —jveceeLsy
150 — ——
100 .
50 [E=——T—_
0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
BVESE B E (MHz)
R34-2. ;EENEMESHEER xt BIRE (fSys=1~32MHz/MH/mry7,T=25C)
11
10 1 VCC=3.6V
9 ——
8
. | | _{vce=3.0v
— VCC=2.7V
THE BT 6 —
lccmd) s R e e
4 el .
/// .
3 VCC=2.2V.
2 o T
1 " |
0
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
BRI 5 (MHz)
X34-3. SEHEMEHEER * BMEBEE (fSys=32.768kHzINHF TR R
180
160 /T:—4ooc
140 = /T:250C
120 T=85°C
THE R |_—]T=105C
/ /
—
/
40
1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
#h{EFEE: Ve (V)
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X34-4. EENENMEEEER X BMEEE (fsys=IMHzAM5R7m97)
600

T:
550 T=

T:

500 ==

450 =

o 400 =
TR _—
300
250
200
150

100

i

1. 8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6

B{EEE: VCe (V)

R34-5. FBEERBRER o BFERE (fsys=2MHz R IRA)
1.35

1.2

TR

1.05
///

0.9

\
\

MBI

Icc (mA) 0.75

|

0.6 =
0.45 —

0.3

0.15

16 1.8 2 22 24 26 28 3 32 34 36
BERE: Ve (V)

X34-6. ESBMEHBE TR * BMEEE (/Sys=8MHzITHll{E 57 /8 L 7232MHz N BB S 4R 25)
5

T=-40C
4.5 T=25C
T=85C
T=105C

4 =

/
/

3.5
W ]

Icc (mA) 3

2.5

2

1.5
/
1

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
B{EEE: Ve (V)
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X34-7. FEEEHEER A BMEEE (/Sys=32MHzNABFE iRes)
12

11.5

11

10.5
T=85C
10 T=105"C
. 9.5
THE BT ]
9
Icc (mA) oz

8
7.5

i
65—

T=-40C

T=25C

6
2.7 2.8 2.9 3 3.1 3.2 3.3 3.4 3.5 3.6
BI{EEE: Ve (V)

3411.2. TAN VENMEBHEETR
X34-8. AN VEMEEB BT xt BIKEE (fSys=0~1.0MHzo 45 /my7,T=257C)
120

VCC=3.6V
105

90 VCC=3.0V

VCC=2.7V

75 ]
B —
/
—

FE,

Icc (UA) 60 //
45

VCC=2.2V

P — — VCC=1.8V

30 //// ]

15 e ——
=

0 ol 02 03

0
0.5 0.6 0.7 0.8 0.9 1

0.4
B PR 2 (MH2)

B34-9. 74N VBMEHEBIR ® IR (fSys=1~32MHz4NH/my7,T=257C)
4

3.6

3.2

VCC=3.6V

\

\

2.8 VCC=3.0V
2.4

2
1.6

\
\A

S s VCC=2.7V
HE BT
Icc (mA)

\
\\
\

/
. —

0.8
0.4
0

/

1.2
—T— [ Vvcc=av
—_—

\
\
A
\

R\
|
\\\

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
B PR B2k (MH2)
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®34-10. TAMAVBMEHBER X BIEEE (/Svs=32.768kHzPN Ef FE i dn)

T BT
Icc (A)

35.5
34.75
34
33.25
32.5
31.75
31
30.25
29.5
28.75
28
27.25
26.5
25.75
25

T=105C

T=-40C

T=85C

T=25C

1.6 1.8

2.2 2.4 2.6 2.8 3

#h{EEE: vce (V)

3.2

3.4 3.6

X34-11. TAN VEMEHEER xt BIMERIE (fSys=IMHzAME/7ay7)

H BT
Icc (A)

130
120
110
100
90
80
70
60
50
40
30

U

/

1.6 1.8

2.2 2.4 2.6 2.8 3

EEEE: VCC (V)

3.2

3.4 3.6

E34-12. TANMVEMEHBEIR * BIMEEE (/sys=2MHzPN AR HRAR)

T BT
Icc (A)

330
310
290
270
250
230
210
190
170
150
130
110

TENT

e

1.6 1.8

2.2 2.4 2.6 2.8 3

#h{EFEE: Ve (V)

3.2

3.4 3.6
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B34-13. TANVENMESHE EIR X BIMEEE (/Sys=8MHz I8 77 J8 Sh 72 32MHz N 7 Hikde)
1.6

1.5

1.4

1.3

1.2

HE BT 1.1
Icc (mA) 1
0.9

0.8

0.7

0.6

0.5

e

16 18 2 22 24 26 2.8 3 3.2 34 36
BfEEE: Ve (V)

X34-14. TAN VEMEHEER xt BIMEBRIE (/Sys=32MHzNE R IESR)
4.25

T=-40C

T=25°C
3.75 T=85°C

15 | —T_==105C

4

HE BT

IcC (mA) 3.25

\
I\

2.75

2.5

2.25
9 3 3.1 3.2 3.3 3.4 S 3.6

FEEL: Ve (V)

A\
T

2.7 2

341.1.3. N4V ENMEHE SR
X34-15. NT-4VEIMEHBER xt BMEEE (&FRELL L)

5.5 P
i [ T=105C

4.5

4 —

3.5

THE B 3
Icc @A) 25
2 ————=T=85C

1.5 —

1

0.5 T

0 T

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
FEEL: Ve (V)
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X34-16. NT-4")VEMEEB B x BEBE GRIEEBOD,WDTRF AI)

HE BT
Icc (uA)

6.5
6

5.5
5

4.5
4

3.5

3

2.5
2

1.5

1
1.8 2 2.2

2.4 2.6

EEE: Vee (V)

2.8 3

3.2

3.4

T=105C

T=85C

X34-17. NT-8")UBMEEEER * BMEEE GEEIEBOD,WDTHF Al NERULPRER# O AETT)

THE BT
Icc (uA)

7.5
7

6.5
6

5.5
5

4.5

4

i
i

3.5

3

2.5

2

1.5

—

—

|\

1
-45 -35 -25 -15

-5 5 15 25 35 45 5
BfERE: T (C)

5 65

75

85

95

VCC=3.6V

VCC=3.0V
VCC=2.7V
VCC=2.2V
VCCe=1.8V

105

34114 N)-t-TEMEBREER
®34-18. NT—t—7EEHE TR xt BIEEE (32.768kHz TOSCD1.024kHz H /) CTHEAT 2 FERE R EFBEaZr 7))

TH 2 BT
Icc (A)

0.9

0.8
0.7

0.6

0.5
0.4

0.3

0.2

0.1

0
1.6 1.8 2

2.2 2.4 2.6 2.8

HhEEE: VCe (V)

3

3.2

3.4

FEYEEN R

KB B E

3.6
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34.1.15. AAunNAEEHEER
X34-19. AAUNAENMEHE TR Xt BIMEEIE (fSys=1MHz)
12.1

T=105C
10.9

9.7

8.5
WRER —
Icc (uA) )

T=85C

T=25°C
T=-40C

/
/

\

6.1 ——
1.9

A\

\
N

3.7 — | —

2.5
1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6

#h{EEE: Ve (V)

34-20. 23y AEIYEHEER Xt BMEBE &) 2V RIRS TOAEFT, T=257C)

480
16MHz
—
/ 5 -
//;/’/
400 ?//
360
74 [SESY=
R e
T T {9MHe
e ?;//‘
040 =—
T 454kHe
200 ——— ]
160

1.6 18 2 22 24 26 2.8 3 32 34 36
BIfEEE: Ve (V)

34.1.2. A AL VM

341.21. 7°W7y7°

B34-21.1/0tY 7 W7y7 IR ER 5t AQERE (VCC=1.8V)
72
64

56

48 =

TWTYT I 40 I

EERY
IPIN A) 32
24

16 —
8 \

0
0.1 0.3 0.5 0.7 0.9 1.1 1.3 1.5
AJIEE: VPIN (V)

/

NS

[u—y
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B34-22. /0t 7’V 7y7 I ER & ADEE (VCC=3.0V)
120

108

96

84

X

TATyT MR
I 60

IPIN (uA) 18 S

36 N
\\\
24 S

12 =~

/)

/

N

0
0.1 03 05 07 09 1.1 13 15 1.7 19 2.1 23 25 2.7 2.
AJTEE: VPIN (V)

—oonND |

© 553

X34-23.1/0t™Y 7’ W7y 7 HEIRER » ANEE (VCC=3.3V)
135
120

105 ~
90
TNT 7 HHT 75
IpIN (pA) 60

~
15 X
N

0
0.1 03 0.5 0.7 09 1.1 1.3 1.5 1.7 19 2.1 23 2.5 2.7 2.9 3.1 3.
AJVEE: VPIN (V)

v
il
Y/

S
\

/

ST

34.1.22. HABE * BLVAA/HEHLER
X|34-24.1/0tVHAERE xt HEHLEFR (VCCc=1.8V)
2

1.8
I
1.6 =

1.4

/
1.2 |
HH & E ]

VoH (V)
0.8
0.6 /

0.4
0.2 /

0

R R

-5 -4.5 -4 -3.5 -3 -2.5 -2 -1.5 -1 -0.5 0
LU IoH (mA)
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B34-25. /Ot VI W EFE x HEHLER (VCC=3.0V)
3.15

2.8

2.45

2.1

HE A EE 1.75
VoH (V) 14

P
VAwamwany
S ARVARY/

-16 -14 -12 -10 -8 -6 -4 -2 0
H-XHUE: loH (mA)

X34-26. /Ot Y W EBIE xt HEHLEGR (VCC=3.3V)
3.5

3.15

2.8

2.45

2.1
=
HH 18T 175

VoH (V)

1.05 / /
e /[ 1/
0.35 / /
/ /l/

0
-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0
mx U IoH (mA)

X34-27. /0t VB AERE xf HEHLER (T=25°C)

4
3.65 —{vce=s.6v
3.3 VCC=3.3V
2.95 — VCe=3V
2.6 ] VCC=2.7V
AT ]
VoH (V) =
L.9 VCe=1.8V
155 \v(:(;:l.6\v
1.2
/ // ’
0.5

—20 -18 -16 -14 -12 -10 -8 -6 —4 -2 0
H-XHLUE: loH (mA)
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X34-28. I/OE Y AEE i RLVAA BT (VCC=1.8V)

LHEIEE
VoL (V)

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

Tzloé%://

T=85C
/

T:25T7'T:—4o%:

/

0

2

%ﬁ# 5 6

VIAAEEGE: oL (mA)

9 10

X34-29. /O VH AERE *t WLVIAAEFR (VCC=3.0V)

LHEIEE
VoL (V)

1.1

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

T=105C

T=85C

T=25C

T=-40C

0

6 8

10 12

W NIAA B ToL (mA)

14

16

X34-30. I/OE Y AEE * RLVAA B (VCC=3.3V)

L8
VoL (V)

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

T=105C
T=85C

T=25C

T=-40C

6 8
RV VA Z

10 12
fit: loL (mA)

14

16
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X34-31. /Ot Y AEE *t RULVAAH BT (T=25C)

1.5 I i VCC=2.7V
e VCC=1.6V / /vcc:1.8v / '
12 / // VCCZBV
VCC=3.3V
1.05 / VCC=3.6V
0.9
L IEE e
VoL (V) /
0.6
0.45 / —
0.3
//
0.15 i
0
0 2 4 6 8 10 12 14 16 18 20
Wy VAR EE: oL (mA)

34.1.23. BHEELEATIVA
X|34-32. /Oty A HEIHERLyya—VN)EIE xt BIEEE (T=25C)

1.8
17 VIH

1.6

1.5

1.4

- 1.3
BIEELE 1.2

VThreshold (V) 1.1 /

1

0.9

0.8

0.7

0.6

0.5

VIL

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
#h{EFEE: Vcc (V)

X|34-33. I/OtY A WRRE(AL yva— ) BIE X BIMEBE (VIH, 1 Hi A E)
1.8
1.7
1.6
1.5
1.4

BERE 1.3 =

VThreshold (V) 1.2 /,/
1.1

1 //

0.9
0.8
0.7

TENT

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
BEEE: Ve (V)
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X34-34. /0ty A WBRE(AVyva— V) EBE %t BIfEEBIE (VIL, 05t 7 fH)
1.75

1.6

1.45

1.3

BfEEE 115

VThreshold (V) 1 /

0.85 L
0.7
/

0.55
0.4

TELT

|

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
BEEE: Ve (V)

34-35. /Ot YA NEATVVAEE X BMEEE
420

390
360
330

LAy AEE 300
VHysteresis (mV) 270

240

210
180 k\\\

150

S T Y

1.6 1.8 2 2.2 2.6 2.8 3 3.2

2.4
#h{EEE: Ve (V)

S
o~
w

34.1.3. A/DZ#233(ADC)HF 1%
[X|34-36. ADCTE D HERZ(NL) xt 4V ERVREF (T=25°C, VCC=3.6V)
1.6

1.4

\

1.2

1

BOTERGE o .
INL (LSB) ~—_ T ffﬁffl}/p
0.6 pa—
] — —— ABEE
0.4 fFaftE
0 7=V

0

1 1.2 1.4 1.6 2 2.2 2.4 2.6 2.8 3

1.8
JLYEFEE: VREF (V)
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[X]34-37. ADCFENTEIRZE(NL) ¥t $REUEE (T=25°C. VCC=3.6V, VREF=4}(3.0V)
0.7
0.65

0.6 —

ER=x P
0.55 VAN

oteaE 0.9 — | EEEME
INL (LSB) .45 e

0.4 — PEftE
L —— Y Tl

0.35 —]
0.3
0.25

50 100 150 200 250 300
ADCEREGHE : (ksps)

34-38. ADCTEA HERZE(NL) Xt ANFFS
1.25
1
0.75
0.5 '
0.25 TR By T e '
0 - 1
-0.25 [ eI

FEo MR
INL (LSB)

-0.5 “r |
-0.75
Sl

=i 45

0 512 1024 1536 2048 2560 3072 3584 4096
ADC A=

(134-39. ADCH 73 14822 (DNL) xt SMERVREF (T=25°C, VCC=3.6V)
0.7

0.65

0.6

0.55

0.5
MoHERE — pEmL
DNL (LSB) - T A ES

0.4
0.5 — T~ @i

0.3
I HEAE
0.25 VYNNIV
0.2
1

1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3
JLHEEE I VREF (V)
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[X|34-40. ADCH 73 4 ZRZ(DNL) xt $REURE (T=25°C, VCC=3.6V, VREF=4}13.0V)

0.6
0.55
0.5 —
[
N T~ | BAL
0.45 — N VA
sy MERESE 04//”/ LT —
DNL (LSB) ° L — | ~—
] T BB
0.35
0.3 fFaftE
. [ I i — — 7=V
025 — 1 |
0.2
50 100 150 200 250 300
ADCEHUHEE: (ksps)

X[34-41. ADCH 2 1R ZE(DNL) ¥ A LTS
1

0.8

0.6

0.4 | |
o " oot ot
o I

0.4 | | !

-0.6

0 512 1024 1536 2048 2560 3072 3584 4096
ADC A N5 5

X|34-42. ADCHI|1FazE xt SMERVREF (T=25°C, VCC=3.6V, A/DZ #i5 &=300ksps)

-5
-6
-7 \\
78 \\
-9 \\
HEEE T
(V) 10 —] ZBEFE
-11 T~ I— O
72N
-12
-13
\
i e — =7 O
-15 72N

1 1.2 1.4 1.6 2 2.2 2.4 2.6 2.8 3

1.8
JLYEFRE: VREF (V)
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[X34-43. ADCFIBEE 3t MEERE (T=25°C. VREF=4} 1.0V, A/DZEH4# FE=300ksps)

Flmamss 0
(mV)

—=

I FFofrE
VAN

T~ L

V7NV

1.6 1.8 2 2.2 2.4 2.6 2.8

#h{EEE: Ve (V)

3

3.2

3.4 3.6

X34-44. ADCERI(A7tyNIEE it SMEBVREF (T=25°C, VCC=3.6V., A/DZEH#43# FE=300ksps)

AENENE

9.4

9.2

9

8.8

8.6

B 8.4
FNLRAFE

mv) 52

8

7.8
7.6

7.4

7.2
7

1 1.2 1.4 1.6 2 2.2

1.8
FEYMEEE: VREF (V)

2.4

2.6

2.8 3

[X|34-45. ADCHI|{FEazE xt BIERE (VCC=3.0V, VREF=4}2.0V)

SRS

N VA

Flgmse
(mV)

8 m—

—— ABEE

-10

-12

FERL

VYN VN

-14
-45 -35 -25 -15 -5 5 15 25 35 45

BERAE: T (C)

55

65

75

85 95 105
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X|34-46. ADCEGL(A7tyNiIRE * BIMEEE (T=25°C. VREF=4}M51.0V, A/DZE#isE £ =300ksps)

8
7 ZEEEE
/

6

N FEFE
(mV)

S

0
1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
#h{EEE: vcc (V)

34.1.4. THRY LLERZ 45
X34-47. 7107 LLEZR(AC)EAT VA it BIMEEIE (Bl EhE, LAT)v2=/]N)

14
13 T=105C
12 T=85°C
EAT )Y AR | 1 T=25C
VHysteresis (mV) L

8 —

7 T=-40C

6 P——

I —
15)
4

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
BI{EEE: Ve (V)

X|34-48. 7105 LLELZR(AC)ERT VA *t BHEEBIE (FEEN{E, EATIVA=K)
32

30 T:10§OC
L — | {T-85C

28 s

&9 — | — I — Y
EATYVARE 24 —
VHysteresis (mV) 99

20

— T=-40C

18 — —

16
14

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
BEBE: Vee (V)

Atmel XMEGA G4 [F—89—F 91



X|34-49. 7HRY LLELZR(AC)EATYVA Xt BIMMEEE (IKFE HEHME, ATV A=/]N)
30

28 )
L T=105C
26 R T=85C

24

__T=25T

T=-40C

EATIVABE 22
VHysteresis (mV) 20

18
16
14
12

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
BEEE: Ve (V)

[X]34-50. 7F05 LLEEZR(AC)ERTV A Xt BIERIE (INE JJEME, EATIVA=K)

68

64 T T=105C

60 | T=85C
— [ I s —

56 S

| T=25C

EATYYAEIE 92
VHysteresis (mV) 48 T=-40C

44 .

40
36
32

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
#h{EEE: Ve (V)

X[34-51. 7105 L ZR(AC)E IR it MRIE{E (T=25°C)
8

[~

7.25
6.5

\ \
\

T — T VCC=3.6V

— I —— T T——— VCC=3V

2.75 — ————VCC=2.2V
——VCC=1.8V

6 7 8 9 10 11 12 13 14 15
¥ IEf#: CALIB3~0
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X[34-52. 7104 LLEZR(AC)E MR »t BRIEME (VCC=3.0V)
7
6.6

6.2 \

5.8
5.4
B 5
I (A) S~

4.6 —
. \
4.2 S——

/
/,

/
//

3.8
3.4
3

O R

O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
M IFAE: CALIB3~0

X|34-53. D IEEFTED EFETEANL) 3f SCALEFAC (T=25°C. VCC=3.0V)
0.05

0.025 N\ a
i AL
~0.025 & Al

FEoMERR \/
INL (L.SB) 0.05

-0.075 Vv
ATRLTYINYVAS
~0.125 / VV v \/\//

-0.15
0

10 20 30 40 50 60 70
SCALEFAC5~0

3415 NEM.OVE T T4
X34-54. ADCHER OVELETFE it ENERE

1008.8
1008 —
1007.2
1006.4 —
1005.6
1004.8
1004
1003.2
1002.4
1001.6
1000.8
1000 VCC=1.8V
999.2 veC=2.2v
998.4 =2.7
997.6 Vee-3.6v

996.8
-45 -35 -25 -15 -5 5 15 25 35 45 55 65 75 85 95 105

ERREE: T (C)

1.0V
FEHEET
(mV)

Atmel XMEGA G4 [F—89—F 93



34.1.6. (EE R H 25 (BOD) 4
X|34-55. {EEE 12 H 25(BOD)RE(AV yya— VM) BIE Xt BERE (M EE=1.6V)

1.574

]

1.57

vce B5-

1.566
1.562

—vVCcCc %

BIEFEIE 1,558

\Y% \Y%
BOT (V) e

1.55

1.546
1.542

1.538

ERRE: T (C)

-45 -35 -25 -15 -5 5 15 25 35 45 55 65 75

85

95 105

X|34-56. {EE 12 H 25(BOD)RE(AV yya— VM) BIE Xt BERE (M HEE=3.0V)

2.992

2.984

—T—VCC EH

2.976
2.968

2.96

R FE L

VBOT (V) 2,952

2.944

2.936
2.928

—— VCC T %

2.92

ERRE: T (C)

-45 -35 -25 -15 -5 5 15 25 35 45 55 65 75

85

95 105

34.1.7. HVER o M
K34-57. &/ bk NIVRIE 3 BIEEE

145

140
135

130
125

120 N
115

NIVANE

trsT (ns) 110

105

T=105C

100
95

T=85C

90 —

T=25C

85

T=-40C

80

1.6 1.8 2 2.2 2.4 2.6 2.8 3

EEEE: Vee (V)

3.2

3.4

3.6
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B34-58. Jtyb £V 7ATy7 IR ER xt RESETE VA AEE (VCC=1.8V)
80
72
64
56

T NT w7 HEHT 48
=R 40
IPIN (uA) 39

24

16 S
8

0

© 5333

0 0.2 0.4 0.6 0.8 1 1.2 1.4
AJVEE: VRESET (V)

—_
(o}
—

B34-59. Jtyb £V ATy EILER Xt RESETE VA AEE (VCC=3.0V)
135
120
105

90
TNT 7 HHT 75
IPIN (uA) S~

AN
\

15 ~~

TN

0 0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7
AJIFEE: VRESET (V)

w

B134-60. JEyh £V 7 NTy7 EILER xt RESETE VA AEBIE (VCC=3.3V)
150
135
120
105

ATy TR 90 ]
=R 75
IPIN (nA) 60

45
30
15 =

0 ~
0 03 06 09 12 15 1.8 21 24 27 3 3.
AJJEEE: VRESET (V)

/
/

(T
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X34-61. RESET A ABHE(ALV yva—MN)EE »t BNEEE (VIH, 15 H)
2.1
) ~
1.9 /
1.8 A

1.7 —
MEEE 1.6 ///

VThreshold (V) 1.5 L

1.4 —

1.3 —
1.2

1.1 ]

TRLT

1
1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
BI{EEE: Ve (V)

X34-62. RESET A ABAE(ALyva— ) EE *t BEEE (VIL,055 A1)
1.7
1.6
1.5
1.4
1.3

1.2
PEAEE 1.1 ’///’/7

VThreshold (V) 1 =
0.9 —
0.8

0.7 Z |
0.6
0.5
0.4

TELT

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
Eh{EFERE: Ve (V)

34.1.8. EIRONyMFE
(34-63. EIFRONYtyMEEER * BIYEEE (BODLAA=3.0VOHkfeEN TR Al)
0.7 T=-40°C

0.6

0.5

Wm0 =

Icc (mA) _
0.2 //
0.1 éﬁ
0 =
0.4 0.7 1 1.3 1.6 1.9 2.2 2.5 2.8
FEELE: Ve (V)
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X|34-64. EIRONyMEE BT *t EIfEEE (BODVANV=3.0V DL EENECTHE )

650 T=-40°C
585
520 T=25°C
I oS
i . 390 =
THE B -
Icc (uA)
260 =
195
=
130 —
65
0
0.4 0.7 1 1.3 1.6 1.9 2.2 2.5 2.8
BI{EEE: Ve (V)

3419 IR
34.1.9.1. BIERE NN HIRES
X34-65. #BIEE N NERFIRESEKE xt EERE

35.4
35.1
e —
34.2
33.9 N
336
FIRFE L 33.3
Frc (kHz) 33
32.7
32.4
R g e — VCC=3.6V
31.8 \ VCC=3.3V
N, | VCC=3.0V
31.5 CC=3.0V
VCC=2.7\
31.2 VCC=2.0V
30.9 VCC=1.8V
45 -35 —25 -15 -5 5 15 25 35 45 55 65 75 85 95 105
FIERE: T (C)

34.1.9.2. 32.768kHz A B} F ik 25
[X134-66. 32.768kHz N ER R IR 25 B K 2k *t BNERE

T
32.85 VCC=3.0V
398 — _— Q}CCZ%Q
[ AR S AN N SR NS ISR U NN IS S R |~ Z74 CC=2.
32.75 — VCC=1.8V
//
32.7 —
. 3265 —
TR B £ 99,6 L
FRC (kHz) % =
32.55
32.5 /?
32.45
324 — /
32.35 =
32.3
45 -35 25 -15 -5 5 15 25 35 45 55 65 75 85 95 105
BEIRE: T (°C)
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[X|34-67. 32.768kHzN &R F k25 B K Eh *t #&RIE{E (T=25"C. VCC=3.0V)
55

51
47 &

43 A

39
T . A
Frc (kHz)

AT
27 At

23
19
15

0 16 32 48 64 80 96 112 128 144 160 176 192 208 224 240 (256)
KEIEA: RC32KCAL7T~0

34.1.9.3. 2MHz N &} FE IR 25
X34-68. 2MHz A BB FE Hk 35 B K #k *F BYVEIRE (DFLLAE L)

2.16
2,14 5
2.12 ==
2.1
2.08
FEYRJE B EL 2.06
Frc (MHz) 2.04
2.02
9 VCC=3.6V
VCC=3.3V
1.98 , ¥CC=5}’.O¥
CcC=2.7V
1.96 VCC=2.2V
194 VCC:1.8V

-45 -35 25 -15 -5 5 15 25 35 45 55 65 75 85 95 105
BIERE: T (O)

[X]34-69. 2MHz N ERF IR 22 R 20 xt BMERE (32.768kHzNERFE HE %57 5 CDFLLFF A])

=
2.008 ycczz):gy
CC=2.7V
2.004 P Ny
2 — VCC=1.8V
1.996 _——
/%

FEHRE B 1.992
Frc (MHz) 1.988
1.984 g =
. /

1.98
1.976
1.972

1.968
-45 -35 -25 -15 -5 5 15 25 35 45 55 65 75 85 95 105

BRRE: T (C)

/
==

AV
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X34-70. 2MHz A ER IR SSCALAKR IEERBEZ 2 (VCC=3.0V)

0.29

0.28 n

0.27 H—4 I —
L] |

Rl Lin i

0.2 [ ” H

o [y A I

BBER 021 || VVVV/\V\ | 0

AF %) 0.2]“”/\ VV/\VNWI\/\AA’I v

1 / M\A

O Y LAY VL P IARE Y
0.18 AR NIy
0.16 VYR APWONDAM
. Y v
0.15
0.14
0.13
0.12

I
AT Y T O P
Ui AT T
\\ﬂ\ NIRRT

< 1]

<
< 123

q
<<é
<7
[
=

d

V\J

0 10 20 30 40 50 60 70 8 90 100 110 120 (130)
CALA: (LSB)

34.1.9.4. 32MHz N B F IR 28

X34-71. 32MHz A BB F IR 25 B R %L xt EhEIRE (DFLLZE L)
36.45

36 Y

35.55

o1 \
34.65
\

/

SR 34.2 \\
Frc (MHz) 33.75
\\
33.3 ~
32.85 VCC=3.6V
X VCC=3.3V
32.4 = VCC=3.0V
31 95 ——————————————————————————————————————————————————————————————————— \ | VCC=2.7V
. = VCC=2.2V
31.5 VCC=1.8V

45 -35 -256 -15 -5 5 15 25 35 45 55 65 75 85 95 105
BfERE: T (C)

X[34-72. 32MHz N ER F IR 25 B K 20 >t NEEE (32.768kHzNERFE HE #8715 CDFLLEF 7))

32.15 VCC=3.6V
VCC=3.3V
32.1 VCC=2.2V

[ZZ\VCC=2.TV
39 _

Z VCC=1.8V
31.95 =
319 ///

F 4175 i 4 31.85
FrRC (MHz) 31.8 —

31.75
/ /
31.7 -

31.65
31.6
31.55

31.5
-45 -35 -25 -15 -5 5 15 25 35 45 55 65 75 85 95 105

E{RRE: T (C)

/
=

\

//

\
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X34-73. 32MHz N ER K IRSSCALARRIE ERBEEZ 2 (VCC=3.0V)

0.34
oo [ .
026 Il Lt Lo | .
o 1A Y
270 oo MU I VANY I Lo UM DA ST AL L o
0.2 UL UK Al AL WA L
o.ts [T A AT A T
o6 | YT VAR T A vaw W | T=s5C
0.14 UV. U | ! | T=25°C
0.12 ” U
0 10 20 30 40 50 60 70 80 90 10%) 110 120 (130)
CALA: (LSB)

34.1.9.5. 48MHzI 2R IE SN F=32MHz N ER F Hk 25
[X|34-74. 48MHz N ERF IR 25 B R 2L xt EEIRE (DFLLAE L)

55.3
54.6
53.9 —
53.2 IS
52.5 ~~—
51.8 IS

FEIRER S 51.1 NN

Frc (MHz) 50.4 \‘\
49.7 ~
49 §
e e s e s s e e ey
47.6 = VCC=30V
46.9 VCC=2.7V
: VCC=2.2V
46.2 VCC=1.8V
45 -35 25 -15 -5 5 15 25 35 45 55 65 75 85 95 105

FIEEE: T (CC)

[X]34-75. 48MHz N ER F IR 2 R 20 xt IMERE (32.768kHzN#RFEHE #5715 CDFLLFF A])

=
48.15 =] VCC=3.0V
=
Y Y St s s e s e et s el ek — e EC=T BV
47.88 /&
TR E WK 47.79 2
FRC (MHz) 47.7 ;//
47.61 =
s | = |
4143 T
—
47.34
47.25

—45 -35 —25 -15 -5 5 15 25 35 45 55 65 75 85 95 105
BfERE: T (C)
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[X]34-76. 48MHz N ER K IRZECALARRIE ERBEEZ 2 (VCC=3.0V)
0.29

o T

0.23ﬁ \} /A \f\/ IA | N
LY
|

0.21

——
—
=

Beli s

ZEC e U1 i uv%‘“v IV

0.11
0.09
0

T=-40°C
| T=25°C
T=105C

T=85C

10 20 30 40 50 60 70 80 90 100 110 120 (130)
CALA: (LSB)

34.1.10. 28340571 A%5 1%
[X[34-77. SDAGRIEHEIE X BI{ERRE
500

450 3
400
350
300
250
200
150
100
50 1

PREFIRER
tHoLD (ns)

0
-50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90
BIERE: T (O)

X|34-78. SDARFFESRE X BMEBIE
500

450
400
350
300
250
200
150
100
50 1

PRERRER
tHoLD (ns)

0
2.6 2.7 2.8 2.9 3 3.1 3.2 3.3 3.4 3.5 3.6
#h{EFEE: Ve (V)
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34.1.11. PDI4F 1%

X34-79. &x KPDIRE K ¥ *f EN{EFEE
22
21 — T=-40°C
?g — | T=25°C

L—] — | T=85°C

—————— | T=105C

18
e 17
Hij(J;J{EZ’%’fI 16 /
SMax (MHz)
15
14
13
12
11

10

/

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
B{EEE: Ve (V)
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34.2. ATxmega32C4
3421 HEBER

34.2.1.1. FEIRNMEHEER
X34-80. ;EENENMEHEER x BIKRE (fSys=0~1.0MHz#M5/my7,T=25C)

600
550 VCC=3.6V
500
150 VCC=3.0V
400 o
350 VCC=2.7V
THE B 300 L —1
Icc (uA) 450 — VCC=2.2V
_— —
200 — [ —jvcesLsy
150 —— ———
100 ——
50 |F——1—|
0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
B {EJE % (MHz)
B34-81. ;EENENMESHEER xF BIKE (fSys=1~32MHzNH/my 7, T=257C)
11
10 ——— VCC=3.6V
9 —
8
; ] | {VCe=3.0vV
S~ . — VCC=2.7V
H —
; / g —
/// _
VCC=2.2V.
2 = +— T ivcc-18y
0
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
B VEE £ (MHz)
B134-82. EBEEHE BT Xt BIFEE (/Sv5=32.768kHz ISR A
180
160 /T:—4ooC
140 = /T:25°C
120 T=85C
TH# B |_—]T=105C
/ /
—
C—
40

16 1.8 2 22 24 26 28 3 32 34 36
BERE: Ve (V)
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X|34-83. FENENMEHEER xt BMEEE (fSys=IMHzAMN/mY))

600
550

500

450

400 =
W BT

=
Icc (uA) Sl

300

250 =
200

150

100
1

i |

8 2 2.2 2.4 2.6

FIEEE: VCC (V)

2.8 3

3.2

3.4 3.6

X34-84. FENENMEHEER xt BMEERE (fSys=2MHzNHi % Hkas)

1.35
1.2

1.05

TR

0.9

\

HE BT

Icc (mA) 0.75

\

0.6

0.45

0.3

0.15

1.6

2.8 3

3.2

3.4 3.6

X|34-85. ;EENEIMEHEER »f BMEEE (fSys=8MHz|ZHIE

B3 8 U7232MHz N 56 iR 25

5

0°C

4.5
4

o

TET T

I
—=Co DD |
(DC)‘IQ‘(!)»-J>
OO

el

3.5

5C

{HE B

/
/

Icc (mA) 3

2.5

2

ey

1

1.6 1.8 2 2.2 2.4 2.6

BI{EEE: Ve (V)

2.8 3

3.2

3.4 3.6
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X34-86. ;EENENMEHEER xt BMEERE (fSys=32MHzIN IR

12

11.5
11

10.5
10

9.5

THE BT

Icc (mA) .

7.5

6.5

6
2.7 2.8 2.9 3 3.1 3.2

BI{EEE: Ve (V)

3.3

3.4

3.5

T=-40C

T=25C

T=85°C
T=105C

3.6

34212 TAN VENMEHEETR
X34-87. TANVEVMEHBE BN * B (fSys=0~1.0MHzA M5B/ 7, T=25°C)

120

105
90

75

N [Sgvniy
HE BT 60

Icc (uA)

45
30

/
/
L
—

15

/ | —
0 e

0 0.1 0.3 0.5 0.6

0.4 0.7
B PR 2 (MH2)

0.8

0.9 1

VCC=3.6V

VCC=3.0V
VCC=2.7V

VCC=2.2V
VCC=1.8V

X34-88. TANNVENMEHEER *t BIRE (fSys=1~32MHz4M5R/my7,T=25°C)

4

3.6

3.2

\

2.8

\

2.4

HE IR

\

2

\

\A

Icc (mA)

\\

1.6 ;

1.2 VCC=2.2

0.8

\
\
A
\

0.4

R\

0

0 2 4 6 8 10 12 14 16

EEAR L (MHz)

VCC=3.6V

VCC=3.0V
VCC=2.7V

18 20 22 24 26 28 30 32
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X34-89. TAMVEMEHBER X BIMEEE (/Svs=32.768kHzPN EfFE i)

BT
Icc (uA)

35.5
34.75
34
33.25
32.5
31.75
31
30.25
29.5
28.75
28
27.25
26.5
25.75
25

T=105C

T=-40C

T=85C

T=25C

1.6 1.8

2.2 2.4 2.6 2.8 3

#h{EEE: Ve (V)

3.2

3.4 3.6

X34-90. TAN VEMEHEER xt BMERIE (fSys=IMHzAMN T /7ay7)

T BT
Icc (A)

130
120
110
100
90
80
70
60
50
40
30

U

/

1.6 1.8

2.2 2.4 2.6 2.8 3

EEEE: VCC (V)

3.2

3.4 3.6

X34-91. TAMVEMEHBEIR * BIMEEE (/sys=2MHzPN B HRAR)

T BT
Icc (A)

330
310
290
270
250
230
210
190
170
150
130
110

TENT

e

1.6 1.8

2.2 2.4 2.6 2.8 3

#h{EFEE: Ve (V)

3.2

3.4 3.6
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B34-92. TANVENESHE EIR xt BIMEEE (/Sys=8MHz~FI{E 77 JE Sh 72 32MHz N 7 fikde)
1.6

1.5

1.4

1.3

1.2

HE BT 1.1
Icc (mA) 1
0.9

0.8

0.7

0.6

0.5

e

16 18 2 22 24 26 2.8 3 3.2 34 36
BfEEE: Ve (V)

X34-93. TAN VENMEHEER xt BMEBRIE (fSys=32MHzNE R IESR)
4.25

T=-40C

T=25°C
3.75 T=85°C

15 | —T_==105C

4

HE BT

IcC (mA) 3.25

\
I\

2.75

2.5

2.25
9 3 3.1 3.2 3.3 3.4 S 3.6

FEEL: Ve (V)

A\
T

2.7 2

34213 N)-4VENMEHEETR
X34-94. NT-4VEMEHBER *t BMEEE (&FRELL L)

5.5 P
i [ T=105C

4.5

4 —

3.5

THE B 3
Icc @A) 25
2 ————=T=85C

1.5 —

1

0.5 T

0 T

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
FEEL: Ve (V)
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X34-95. N'T-4")VEMEEB BT x BEBIE GREEEBOD,WDTRF Al)

HE BT
Icc (uA)

6.5
6

5.5
5

4.5
4

3.5

3

2.5
2

1.5

1
1.8 2 2.2

2.4 2.6

EEE: Vee (V)

2.8 3

3.2

3.4

T=105C

T=85C

X34-96. NT-4)VENMEEEER * BMEEE GEIEIEBOD,WDTHF Al NEBULPRER# O AETT)

THE BT
Icc (uA)

7.5
7

6.5
6

5.5
5

4.5

4

i
i

3.5

3

2.5

2

/

1.5

=—

—

|\

1
-45 -35 -25 -15

-5 5 16 256 35 45 5

BERAE: T (C)

5 65 75

85

95

VCC=3.6V

VCC=3.0V
VCC=2.7V
VCC=2.2V
VCCe=1.8V

105

34214 N)-t-7EMEBEEER
®34-97. NT—t—-7EEEEE R *t BIEEE (32.768kHz TOSCD1.024kHz H /) CTHEAT 5 FEMRE R EHBEaZr 7))

TH 2 BT
Icc (A)

0.9

0.8
0.7

0.6

0.5
0.4

0.3

0.2

0.1

0
1.6 1.8 2

2.2 2.4 2.6 2.8

HhEEE: VCe (V)

3 3.2

3.4

FEYEEN R

KB B E

3.6
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34.2.15. AAunNAEEHEER
X|34-98. AAuNAENEHE TR xt BIMEEIE (fSys=1MHz)
12.1

T=105C
10.9

9.7

8.5
WRES —
Icc (uA) )

T=85C

T=25°C
T=-40C

/
/

\

6.1 ——
1.9

A\

\
N

3.7 — | —

2.5
1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6

#h{EEE: Ve (V)

X34-99. A4UNABIMEHE B Xt BMEBRIE (KU ASVH ZRes COETT, T=25C)

480
16MHz
—
/ 5 -
,///j::://”////
400 ?//
360
74 [SESY=
R e
T T {9MHe
e ::::::::--~*——
040 =—
T 454kHe
200 ——— ]
160

1.6 18 2 22 24 26 2.8 3 32 34 36
BIfEEE: Ve (V)

34.2.2. A AL VFM

34221. 7°WFy7’

E134-100. I/OE™Y 7’ L7y7 EIMER ® AAEBE (VCC=1.8V)
72
64
56

\
48
TNT 7 I 40 \
CERY
IPIN (WA) 32
24

8 \
0

0.1 0.3 0.5 0.7 0.9 1.1 1.3 1.5 1.
AJJEE: VPIN (V)

/

NS
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B34-101. 1/Ot™Y 7A7y7 HEMER ¥ AHBHE (VCC=3.0V)
120
108
96
84

X

TATyT MR
I 60

IPIN (uA) 18 S

36 N

/)

/

\\\
24 S

12 =~

N

0
0.1 03 05 07 09 1.1 13 15 1.7 19 2.1 23 25 2.7 2.
AJTEE: VPIN (V)

—oonND |

© 553

X34-102. /Oty Z’WTy7HEMER ¥ AHEE (VCC=3.3V)
135
120

105 ~
90
TNT 7 HHT 75
IpIN (pA) 60

~
15 X
N

0
0.1 03 0.5 0.7 09 1.1 1.3 1.5 1.7 19 2.1 23 2.5 2.7 2.9 3.1 3.
AJVEE: VPIN (V)

v
il
Y/

S
\

/

ST

34222 HABE ¥ BLVAA/HEHLER
X|34-103. /Ot Y AW EE *» HEHLEGR (VCc=1.8V)
2

1.8
I
1.6 =

1.4
/

1.2 |

HH & E ]

VoH (V)
0.8
0.6 /

0.4
0.2 /

0

R R

-5 -4.5 -4 -3.5 -3 -2.5 -2 -1.5 -1 -0.5 0
LU IoH (mA)
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F34-104. /Ot VH A BIE ® HEHLER (VCC=3.0V)
3.15

2.8

2.45

2.1

HE A EE 1.75
VoH (V) 14

P
VAwamwany
S ARVARY/

-16 -14 -12 -10 -8 -6 -4 -2 0
H-XHUE: loH (mA)

X34-105. /Ot VHH AEE xt HEHLER (VCC=3.3V)
3.5

3.15
2.8
2.45

2.1
=
HH 18T 175

VoH (V)

1.05 / /
e /[ 1/
0.35 / /
/ /l/

0
-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0
mx U IoH (mA)

X34-106. /Ot VHH AEE xt HEHLER (T=25C)

4
3.65 —{vce=s.6v
3.3 VCC=3.3V
2.95 — VCe=3V
2.6 ] VCC=2.7V
AT ]
VoH (V) =
L.9 VCe=1.8V
155 \v(:(;:l.6\v
1.2
/ // ’
0.5

—20 -18 -16 -14 -12 -10 -8 -6 —4 -2 0
H-XHLUE: loH (mA)
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X34-107. /Ot Y ABE *f W\LVIAHEG (VCC=1.8V)

LHEIEE
VoL (V)

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

T=105°C /

T=85C
/

T=25C
/

/

0

4 5 6 7
v VAR EE: oL (mA)

T=-40C

10

X|34-108. /Ot YH AEE * |LVAHF BT (VCC=3.0V)

LHEIEE
VoL (V)

1.1

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

0

6 8 10 12
WA B TR TOL (mA)

14

T=105C
T=85C
T=25C
T=-40C

16

X34-109. /Ot Y ABE *f WRLVIAHER (VCC=3.3V)

L8
VoL (V)

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

0

6 8 10 12

VAR EE L ToL (mA)

14

T=105C
T=85C

T=25C
T=-40C

16
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X34-110. /Ot Y ABE * RLVAH B (T=25C)

1.5 I i VCC=2.7V
e VCC=1.6V / /vcc:1.8v / '
12 / // VCCZBV
VCC=3.3V
1.05 / VCC=3.6V
0.9
L IEE e
VoL (V) /
0.6
0.45 / —
0.3
//
0.15 i
0
0 2 4 6 8 10 12 14 16 18 20
Wy VAR EE: oL (mA)

34223 BMEELEATIVA
X34-111. /Ot V A ABHERL yva—VNEE 3t BEEE (T=25C)

1.8

1.7

1.6

1.5

1.4

- 1.3
BIEELE 1.2

VThreshold (V) 1.1 /

1

0.9

0.8

0.7

0.6

0.5

VIH

VIL

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
#h{EFEE: Vcc (V)

X34-112. I/OtV A WBRIE(AL yyva— V) BE xt BIEEE (VIH, | Fit A H)
1.8
1.7
1.6
1.5
1.4

BERE 1.3 =

VThreshold (V) 1.2 /,/
1.1

1 //

0.9
0.8
0.7

TENT

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
BEEE: Ve (V)
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34-113. 1/OtV A WRREAL yva— V) BE xt BIYEEE (VIL, 05t A1)
1.75

1.6

1.45

1.3

BfEEE 115

VThreshold (V) 1 /

0.85 L
0.7
/

0.55
0.4

TELT

|

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
BEEE: Ve (V)

B34-114. /O VA ALATYVABE Xt EMEEE
420

390
360
330

LAy AEE 300
VHysteresis (mV) 270

240

210
180 k\\\

150

S T Y

1.6 1.8 2 2.2 2.6 2.8 3 3.2

2.4
#h{EEE: vee (V)

S
o~
w

34.2.3. A/DZE#233(ADC)HF 1%
X34-115. ADCTE R ZEINL) it 4MERVREF (T=25°C. VCC=3.6V)
1.6

1.4

\

1.2

1

BOTERGE o .
INL (LSB) ~—_ T ffﬁffl}/p
0.6 pa—
] — —— ABEE
0.4 fFaftE
0 7=V

0

1 1.2 1.4 1.6 2 2.2 2.4 2.6 2.8 3

1.8
JLYEFEE: VREF (V)
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X|34-116. ADCIED IR ZEINL) 3t HFREURE (T=25°C. VCC=3.6V, VREF=4}#3.0V)
0.7
0.65

0.6 —

ER=x P

0.55 2N
oteaE 0.9 —— | EE@E
INL (LSB) .45 e

0.4 — PEftE
L —— Y Tl

0.35 —]
0.3
0.25

50 100 150 200 250 300
ADCEREGHE : (ksps)

B34-117. ADCHE S EERZE(NL) Xt A HFFH
1.25
1
0.75
0.5 '
0.25 1 Hopt '
0 -t 1
-0.25 | eI

FEo MR
INL (LSB)

-0.5 “r |
-0.75
Sl

=i 45

0 512 1024 1536 2048 2560 3072 3584 4096
ADC A=

X34-118. ADCH 3 PEERZE(DNL) *t 4 EBVREF (T=25°C, VCC=3.6V)
0.7

0.65

0.6

0.55

0.5
MoHERE — pEmL
DNL (LSB) - T A ES

0.4
0.5 — T~ @i

0.3
I HEAE
0.25 VYNNIV
0.2
1

1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3
JLHEEE I VREF (V)
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[X34-119. ADCH 5 32 Z(DNL) »t #REUREE (T=25°C, VCC=3.6V, VREF=4M3.0V)

0.6
0.55
0.5 —
[
N T~ | BAL
0.45 — N VA
sy MERESE 04//”/ LT —
DNL (LSB) ° L — | ~—
] T BB
0.35
0.3 fFaftE
. [ I i — — 7=V
025 — 1 |
0.2
50 100 150 200 250 300
ADCEHUHEE: (ksps)

[X]34-120. ADCH 2 1EERZ(DNL) 3t A AFS
1

0.8

0.6

0.4 | |
o " oot ot
o I

0.4 | | !

-0.6

0 512 1024 1536 2048 2560 3072 3584 4096
ADC A N5 5

X34-121. ADCHIFRZE xt 4L EBVREF (T=25°C. VCC=3.6V, A/DZ#4# E=300ksps)

-5
-6
-7 \\
78 \\
-9 \\
HEEE T
(V) 10 —] ZBEFE
-11 T~ I— O
72N
-12
-13
\
i e — =7 O
-15 72N

1 1.2 1.4 1.6 2 2.2 2.4 2.6 2.8 3

1.8
JLYEFRE: VREF (V)
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[34-122. ADCF|BEZE st MEERE (T=25°C. VREF=4}#1.0V, A/DZEH# E=300ksps)

Flmamss 0
(mV)

—=

I FFofrE
VAN

T~ L

V7NV

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4
#h{EEE: Ve (V)

3.6

X34-123. ADCERI(A7EYNERE % SMEBVREF (T=25°C. VCC=3.6V., A/DZE#43# FE=300ksps)

9.4

AENENE

9.2
9

8.8
8.6

8.4

TN

8.2
8

(mV)

7.8
7.6

7.4

7.2
7

1 1.2 1.4 1.6 2 2.2 2.4 2.6 2.8

1.8
FEYMEEE: VREF (V)

X|34-124. ADCHITFERE »t BIMMERE (VCC=3.0V, VREF=4}452.0V)

P

Flgmse
(mV)

8 m—

-10

—— ABEE

-12

FFE7RL

-14

-45 -35 -25 -15 -5 5 15 25 35 45 55 65 75 85
BERAE: T (C)

95

105

N VA

VYN VN
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[X|34-125. ADCELL(A7tyMNIRE ¥ BIMEEE (T=25C. VREF=4}M51.0V, A/DZE #i £ =300ksps)

8
7 ZEEEE
/

6

N FEFE
(mV)

S

0
1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
#h{EEE: vcc (V)

34.2.4. 7Oy LB RR A I
X34-126. 7HAY LLERZR(AC)ERATY VA i BMEBE (B BIE, LAT) Y A=/]7)

14
13 T=105C
12 T=85°C
EAT )Y AR | 1 T=25C
VHysteresis (mV) L

8 —

7 T=-40C

6 P——

I —
15)
4

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
BI{EEE: Ve (V)

X[34-127. 7105 LLEEZR(AC)EATY VA Xt BIEEBIE (FHEBIE, LATIVA=K)
32

30 T:10§OC
L — | {T-85C

28 s

&9 — | — I — Y
EATYVARE 24 —
VHysteresis (mV) 99

20

— T=-40C

18 — —

16
14

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
BEBE: Vee (V)
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[X34-128. 7705 LLEZR(AC)ERT VA *t BIfEBIE (KE ENE, ATV A=/]N)
30

28 )
L T=105C
26 R T=85C

24

__T=25T

T=-40C

EATIVABE 22
VHysteresis (mV) 20

18
16
14
12

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
BEEE: Ve (V)

X|34-129. 7HRY LLELZR(AC)EATYV A *t BIMEEE (KFE EME, LAT)VA=K)
68

64
60 ]

56 |

1 T=105C
T=85°C

| T=25C

EATYYAEIE 92
VHysteresis (mV) 48 T=-40C

44 .

40
36
32

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
#h{EEE: Ve (V)

X[34-130. 7705 LLEEF(AC)E IR *t RIE{E (T=25°C)
8

[~

7.25
6.5

\ \
\

T — T VCC=3.6V

— I —— T T——— VCC=3V

2.75 — ————VCC=2.2V
——VCC=1.8V

6 7 8 9 10 11 12 13 14 15
¥ IEf#: CALIB3~0
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X|34-131. THAY LLEEZR(AC)BHRIR »t &R IEE (VCC=3.0V)
7
6.6

6.2 \

5.8
5.4
B 5
I (A) S~

4.6 —
. \
4.2 S——

/
/,

/
//

3.8
3.4
3

O R

O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
M IFAE: CALIB3~0

X34-132. R EZRFERD EHEMEINL) xt SCALEFAC (T=25C, VCC=3.0V)
0.05

0.025 N\ a
i AL
~0.025 & Al

FEoMERR \/
INL (L.SB) 0.05

-0.075 Vv
ATRLTYINYVAS
~0.125 / VV v \/\//

-0.15
0

10 20 30 40 50 60 70
SCALEFAC5~0

3425 MNEM.OVE T T4
X34-133. ADCUER 1 OVE T F it BIfERE

1008.8
1008 —
1007.2
1006.4 —
1005.6
1004.8
1004
1003.2
1002.4
1001.6
1000.8
1000 VCC=1.8V
999.2 veC=2.2v
998.4 =21
997.6 VEeA by

996.8
-45 -35 -25 -15 -5 5 15 25 35 45 55 65 75 85 95 105

ERREE: T (C)

1.0V
FEHEET
(mV)
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34.2.6. IRE TR H 25 (BOD) 4%
X|34-134. {EE T2 H 25(BOD)RRE(AV yva— VM) EBIE 3t BERE (MHEE=1.6V)

1.574

]

1.57

vce B5-

1.566
1.562

—vVCcCc %

BIEFEIE 1,558

\Y% \Y%
BOT (V) e

1.55

1.546
1.542

1.538

-45 -35 -25 -15 -5 5 15 25 35 45

ERRE: T (C)

55 65

75

85

95 105

[34-135. (R E R HZR(BOD)EME(RV yva— V) EE X BEEE (BRHEE=3.0V)

2.992

2.984

—T—VCC EH

2.976
2.968

2.96

R FE L

VBOT (V) 2,952

2.944

2.936
2.928

—— VCC T %

2.92

-45 -35 -25 -15 -5 5 15 25 35 45

ERRE: T (C)

55 65

75

85

95 105

34.2.7. SHEREYMEHE
K134-136. B/Mtyh N VAR i BIEEE

145

140
135

130
125

120
115

NIVANE

trsT (ns) 110

105

T=105C
T=85C

100
95

90
85

T=25C

T=-40C

80

1.6 1.8 2 2.2 2.4 2.6 2.8 3

EEEE: Vee (V)

3.2

3.4

3.6
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B34-137. Yty £V 7 N7y7 I ER K RESETE VA HEE (VCC=1.8V)
80
72
64
56

T NT 7 HEHT 48
Rl 40
IPIN (uA) 39

24

16 S
8

0

© 5333

0 0.2 0.4 0.6 0.8 1 1.2 1.4
AJVEE: VRESET (V)

—_
(o}
—

B34-138. Ytyb £V 7Ty HEIER xt RESETE VA NEE (VCC=3.0V)
135
120
105

90
TNT 7 WL 75
IPIN (uA) ~

AN
\

15 ~~

TN

0 0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7
AJIFEE: VRESET (V)

w

B134-139. Ytyb £V 7ATy7 HEIVER Xt RESETE VA NEE (VCC=3.3V)
150
135
120
105

ATy TR 90 ]
=R 75
IPIN (nA) 60

45
30
15 =

0 ~
0 03 06 09 12 15 1.8 21 24 27 3 3.
AJJEEE: VRESET (V)

/
/

(T R R
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X|34-140. RESET A ABME(AL vy a—W M) EE xt BEBE (VIH, 15 2 H)
2.1

) ~

1.9 /

1.8 A

1.7
= //
BEETE 1.6 L~
VThreshold (V) 1.5
L

1.4 —

1.3 —
1.2

1.1 ]

TRLT

1
1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
BI{EEE: Ve (V)

X34-141. RESETA AWBMECLyva— N EBE st BIEEE (VIL, 05t )
1.7
1.6
1.5
1.4
1.3

1.2
PEAEE 1.1 ’///’/7

VThreshold (V) 1 =
0.9 —

0.8
0.7 Z |
0.6
0.5
0.4

TELT

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
Eh{EFERE: Ve (V)

34.2.8. EIRONyMFHE
B34-142. BIRONEyMNEEER xt EMEEE (BODVA V=3.0VORkFEENETFFAI)
0.7 T=-40°C

0.6

0.5

Wm0 =

Icc (mA) _
0.2 //
0.1 éﬁ
0 =
0.4 0.7 1 1.3 1.6 1.9 2.2 2.5 2.8
FEELE: Ve (V)
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X34-143. EIRONYtyMEEER xt BIMEEE (BODVALV=3.0VOEBEIE TR Al)

650 T=-40°C
585
520 T=25°C
I oS
i . 390 =
THE B -
Icc (uA)
260 =
195
_
130 =
65
0
0.4 0.7 1 1.3 1.6 1.9 2.2 2.5 2.8
BI{EEE: Ve (V)

3429 FHIRESEME
34291, BIRE NN HIRES
X34-144. BBIEE NI HIRZSE K xF SEEE

35.4
35.1
e —
34.2
33.9 N
336
FIRFE L 33.3
Frc (kHz) 33
32.7
32.4
R g e — VCC=3.6V
31.8 \ VCC=3.3V
N_ | VCC=3.0V
31.5 CC=3.0V
VCC=2.7\
31.2 VCC=2.0V
30.9 VCC=1.8V
45 -35 —25 -15 -5 5 15 25 35 45 55 65 75 85 95 105
FIERE: T (C)

34.2.9.2. 32.768kHz A &} F ik 28
[X|34-145. 32.768kHz N &R 4R 28 B K 2k *t BEEE

32.9 vee=3.6v
C=3.
32.85 VCC=3.0V
398 — _— Q}CCZ%Q
ol - =72 CC=2.
32.75 — VCC=1.8V
//
32.7 —
3265 —
s —
FrRC (kHz) % = —
32.55
32.5 /?
32.45
32.4 — /
32.35 =
32.3
45 35 —25 -15 -5 5 15 25 35 45 55 65 75 85 95 105
FIERE: T (C)
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[X|34-146. 32.768kHz N &R FE 4R 25 /& i 3 >t #R1E{E (T=25"C. VCC=3.0V)
55

51
47 &

43 A

39
T . A
Frc (kHz)

AT
27 At

23
19
15

0 16 32 48 64 80 96 112 128 144 160 176 192 208 224 240 (256)
KEIEA: RC32KCAL7T~0

34.2.9.3. 2MHz N &} FE IR 25
X|34-147. 2MHz N ERF IR 25 B R 2L xt EEIRE (DFLLAE L)

2.16
2,14 5
2.12 ==
2.1
2.08
FEYRJE B EL 2.06
Frc (MHz) 2.04
2.02
9 VCC=3.6V
VCC=3.3V
1.98 , ¥CC=5}’.O¥
CcC=2.7V
1.96 VCC=2.2V
194 VCC:1.8V

-45 -35 25 -15 -5 5 15 25 35 45 55 65 75 85 95 105
BIERE: T (O)

[X]34-148. 2MHz N ER F IR 2B R 20 >t INMERE (32.768kHzNH#RFE HE #5715 CDFLLFF A])

=
2.008 ycczz):gy
CC=2.7V
2.004 P Ny
2 — VCC=1.8V
1.996 _——
/%

FEHRE B 1.992
Frc (MHz) 1.988
1.984 g =
. /

1.98
1.976
1.972

1.968
-45 -35 -25 -15 -5 5 15 25 35 45 55 65 75 85 95 105

BRRE: T (C)

/
==

AV
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X34-149. 2MHz N ER K IRSECALARRIE ERBEZ 2 (VCC=3.0V)

0.29
] e
0.26 [
o5 (LU
0.24 ’
0.23 I

\V
0.22 [FtdY v :
P A AT Q1T AT T Y Y
; L o O AR AT
4560 02 Rt T Y T M /\V“\\\J\ I

R S LA (LU T W A
018 NN L AL [
.17 IO WA

. \ld v

0.15
0.14
0.13
0.12

| —T—|

Eman

<

[«

q

<<é

<

[

%;_>-:

T
CoO—DND
OOl

Ol

@

é =
=)
ST

—
d
d

0 10 20 30 40 50 60 70 8 90 100 110 120 (130)
CALA: (LSB)

34.2.9.4. 32MHz N B F IR 28
[X]34-150. 32MHz N ER R R 25 B R %0 1 Bh{E:RE (DFLLAE L)
36.45

36 Y

35.55

o \
34.65
FlRJE WA 34.2 S ~
Frc (MHz) 33.75 ~

33.3 S

/

32.85 VCC=3.6V

X VCC=3.3V

32.4 = VCC=3.0V

31 95 ——————————————————————————————————————————————————————————————————— \ ----|VCC=2.7V
. = VCC=2.2V

31.5 VCC=1.8V
45 -35 25 -15 -5 5 15 25 35 45 55 65 75 85 95 105

EERE: T (C)

X[34-151. 32MHz N ER F R 25 B iR 3k >t BNEEE (32.768kHzNHRF IR 28725 CDFLLEF A])

32.15 VCC=3.6V
VCC=3.3V
32.1 VCC=2.2V

[ == | VCC=2.TV
39 =

Z VCC=1.8V
31.95 =
319 ///

FEIRJE £ 31.85
Frc (MHz) 31.8
31.75
31.7
31.65
31.6
31.55

31.5
-45 -35 -25 -15 -5 5 15 25 35 45 55 65 75 85 95 105

E{RRE: T (C)

/
=

= =1
==

\

//

\
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X34-152. 32MHz A EB K IRSECALARR E RS & (VCC=3.0V)

0.34
oo [ .
026 Il Lt Lo | .
o 1A Y
270 oo MU I VANY I Lo UM DA ST AL L o
0.2 UL UK Al AL WA L
o.ts [T A AT A T
o6 | YT VAR T A vaw W | T=s5C
0.14 UV. U | ! | T=25°C
0.12 ” U
0 10 20 30 40 50 60 70 80 90 10%) 110 120 (130)
CALA: (LSB)

34.2.9.5. 48MHzI R IE SN f=32MHz N ER F #R 25
[X|34-153. 48MHzN SR F IR 25 B K 20 xt BERE (DFLLAE L)

55.3
54.6
53.9 —
53.2 IS
52.5 ~~—
51.8 IS

FEIRER S 51.1 NN

Frc (MHz) 50.4 \‘\
49.7 ~
49 §
e e s e s s e e ey
47.6 = VCC=30V
46.9 VCC=2.7V
: VCC=2.2V
46.2 VCC=1.8V
45 -35 25 -15 -5 5 15 25 35 45 55 65 75 85 95 105

FIEEE: T (CC)

[X]34-154. 48MHz N ER F IR 25 B i 2k >t BNERE (32.768kHzNH R HE 27225 CDFLLEF A])

=
48.15 =] VCC=3.0V
=
Y Y St s s e s e et s el ek — e EC=T BV
47.88 /&
TR E WK 47.79 2
FRC (MHz) 47.7 ;//
47.61 =
s | = |
4143 T
—
47.34
47.25

—45 -35 —25 -15 -5 5 15 25 35 45 55 65 75 85 95 105
BfERE: T (C)
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[X34-155. 48MHzNEB K IRSECALARKR E ERFEZ & (VCC=3.0V)
0.29

o

0.23ﬂ \} /A \f\/ IA | N
LIV
|

0.21

——
—
=

Bel s

ZECe U1 i uv%‘“v IV

0.11
0.09
0

T=-40°C
| T=25°C
T=105C

T=85C

10 20 30 40 50 60 70 80 90 100 110 120 (130)
CALA: (LSB)

34.2.10. 28340571 A%% 1%
[X]34-156. SDAGRIFRFR X BIERRE
500

450 3
400
350
300
250
200
150
100
50 1

PREFIRER
tHoLD (ns)

0
-50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90
BIERE: T (O)

[X|34-157. SDAR R xt BNEEE
500

450
400
350
300
250
200
150
100
50 1

PRERRER
tHoLD (ns)

0
2.6 2.7 2.8 2.9 3 3.1 3.2 3.3 3.4 3.5 3.6
#h{EFEE: Ve (V)
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34.2.11. PDI414

X34-158. Fx APDIE K% xt EfFEIE
22
21 — T=-40°C
?g — | T=25°C

L—] — | T=85°C

————— | T=105C

18
N |
Hij(J;J{EZ’%’fI 16 /
SMax (MHz)
15
14
13
12
11

10

/

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
B{EEE: Ve (V)
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35. [EEEH
35.1. ATxmega16C4/32C42XETH

o 7O LEERBR(AC)VATL 7539 MACYATLEFRI DG EIZE T A 16/32-H
o SRERAZBIHARIESNTLVEL 16/32-H

1. 7T ELEEZRHAC)VATL 779 DACYATASF A DIGEZf21T B %) (16/32-H)
B2 7o e g AC) N EF AT ST IR Th  ACHH IR OIRRE7 77 X BrSnE 9, £7=, 7T/ 2RO L HLHOFF ]
7R UICACHI AR BLR 777 HfRER T HZ LI IR AIRET T,
*F 5/ *0
ACYAT MIRBET 77 ZAEIRINT, V7MW 2T IXACY AT AFF AR —FEEACYAT b 777 % ffbR(0) 3 _&TY,
2. BEBRMZBINAKRIESNTLVEL (16/32-H)
TR 2 TR E N EITEN TV ER A,
*t /%t
HUEFA,
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36. T4V RETEEE
FETOHFEBMNALEL BRSNS LIEEL TS, AETOWF OSBRI L HWFT L BB TVET,

36.1. 8493A - 201242 A
1. ¥R

36.2. 8493B - 20124E5H
1. 9O T EERIEER & 8, “7P & BN
2. 50 ICTERBFME 2B
3. G3EIC R AF M &8N

36.3. 8493C - 201342 A
1. AtmelDFra CF =4y~ B H
. SEDOR2-1.%F 5, PE2/PE3IL4 0K A
. SHOE2-1. %2 F 3, 193FEIIVDDTidZadvec
. 3EICE2-2.%3E0
C11EORT-1.Z2FH, ATxmegal6C4DT NAAIDIL1E, 94,43, ATxmega32C4D7 N AAIDIZ1E,95,44
L 23E O A AR =M ZFHH, MEERIRAY 2L —HlE ZHIBR, ZOMREITATxmega CEDRDT NARZIITFEL EE A,
. 39E CTE26-1.0 [7H0Y LhER 2SR | & W 5t
SHOIEVERE /MR 125 BT 50142 O e VERE L VBERE | 2 58T
9. 58 E D9V ERIOy 4F M | A F8T, F]33-24.L.333-25. 2B/
10. 59E D F33-26.% F B, ESRIA H 2B 0
11. 62H DOFK33-29.% F H, 12CIZHITDLow AT EIE(VIL) D/ IMEIZ-0.5V T,
12. 63EZATxmegad32C4H DI ER B4 E | 2180
13. 103 E IZATxmega32C4H D MR 45 | 2380
14. 130E DO IEEBER &2 FH1, RUETHIZIACYATARIET 77 BACYAT AFF /] DA T A R OREERE R E2 B

0 N oUW N

36.4. 8493D - 2013478
1. NEEERNZRAILE | FEE G ®2 LA T IZEm
+ 130 MDATxmegal 6C4LETH
+ 130 EH DATxmega32C4kETH

36.5. 8493E - 20134108
1. 43EH TER29-3.0OK—NC — AHHEREL 8T

36.6. 8493F - 20134 10H
1. 44EHDFK29-5.DFK —PE — AZHUHKEE TTOSC1ETOSC2DL /AL % FHT
2. M4EDFK29-6.DF —IR — RHHERE TXTALL,XTAL2, TOSC1,TOSC2MD L™ /A5 1% 5 87

36.7. 8493G - 2014418
1. 105°C R 5T

36.8. 8493H - 2014474
1. 2BEDONBEXIER]) A F 57, ATxmegal6C4/32C400105°C ShE S04 =180
2. 38EMDIADC - 12t"yhA/DZEH22S | L39E D AC - 7705 LLERSR | TVCCEZAVCCIZZE H
3. 43E D FE29-3. TTCCOITH T HIEAZL &
4. 51 EHDFR33-4.264H DF33-33.% H H, SHERELE 1L LWDT/EREBODFF A1 T=105C A T—4"0 1 Er i (1CC) &8N
5. 56 LD F33-17.L69EH D FK3I3-46.%4 L H1, T=55CEHIFRL TT=85CLT=105C HDEEEF Lo LR A HH
6. “ATxmegal6C4” L “ATxmega32C4” DARFEEHEA 105 CHM: TR BT

36.9. 84931 - 20144128
1. PEEEEE
2. KEx RV METE
3. BEFATHE S T O D/ NSIMETE

Atmel XMEGA C4 [77—4¥—F 131



cl:#{gl ................................. 1
1. /II'%*E ............................. 2
2. to’JEEEﬁ%hﬁ ....................... 3
3. mg ................................. 4
3.1. *%EZ ................................. 5
4. ﬁ*_l_ ................................. 6
4.1. ﬁﬁgﬁa% ............................. 6
5. @%'ET&ﬁEF&%H ....................... 6
6_ AVR CPU ............................. 7
6.1. gﬁ“ ................................... 7
6.2. mg ................................... 7
6.3. *%Jﬁ*ﬂig ............................... 7
6.4, EffiiRIEEESE (ALU) sererrrrararanannans 8
6.5. 70U FTLDIRAL r-rrrrrrenrensanransaananns 8
6.6. AT—4RA l/°/°7\’)1 ........................... 8
6.7. Aavh&R4wh ,-1;,(‘/)1 ....................... 8
6.8. 1/:/“7\154 JPAN) srrreserass s iaa s s s aaaans 9
7_ )(:EIJ ................................ 10
71. %)‘—5 .................................. 10
7.2. mg .................................. 10
73. 7791 700 Gh Al reerenrianaaaaanaaaaas 10
74, E1—RA EBREEE YR sevrereriiiiiiiaiaaaa 11
75. -7-*_9 p R R R R 12
7.6. EEPROM **=sssssssnasnnnnnsnnnnnnnnnnns 12
7.7. I/OAEY sevsennssannsnnnnsnnsnsnnnnnnnns 12
7.8. AEY 7,{5)/}“ ............................. 12
7.9. TINARIDECRET =r-vrerermnmnnancnannanas 12
7.10. [/o;y”%g% ............................ 12
7.11. 77991 AT LEEPROMMDA =Y BE wrrreres- 13
8. $%:/X7_'L\ ........................... 14
8.1. gﬁ“ .................................. 14
8.2. mg .................................. 14
9. YATL JRy)EIRYGBIR wrvvrnnrrenenens 15
91. gﬁ“ ................................. 15
92. mg ................................. 15
93, HOYHIT =erevrsssssnssnsnnnsnrnnnnnnnnn 16
10. EAEEEARIERIREBIE ~vrmvverreeeee 17
10.1. E}J—:—'\ ................................. 17
10.2. mg ................................. 17
10.3. 17F.IJ: 3’%&;}”’5 ......................... 17
11, YATAEIEIE Yk sereeennnnnaaanans 18
111, EE reerersaitissi s saa i saaaaaas 18
11.2. mg ................................. 18
11.3. '}‘t“}f‘d)iﬁ ........................... 18
114, JEYPIT =rereernsannsasnsasnsnnnnnnns 18
12. WDT = JAYFF YY) BT worerennmnanannns 20
121, BB/ reersrsaiiissi s s s 20
12.2. mg ................................. 20
13. ElY5A A & 5% TE FT HETR % ER BN Y IA A il 025 - - 21
13.1. E}J—:—'\ ................................. 21
13.2. mg ................................. 21
133, E[UAHAHY revnecenrrnnnnnnnnrnnnnnns 21
14. )\Hjj],-ﬁ_b .......................... 23
R = 23
14.2. mg ................................. 23
143. H j]ElZEI]%B ........................... 23

Atmel
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.
31.
32.

33.

14.4. A FIRREN
145. MR —-MERE
TCO/1 - 16E™yh 44 /h) 508 &1
151. ESH
15.2. =
TC2 - 44%/h7)v52%8
16.1. E&H
16.2. =
AWeX - FTR R HLAR

17.1.

19.1. E&H
19.2. =
USB - BEEEFINA 1U48—71—A
201. E&
202. =
TWI - 24844—71—2A
211. EHA
212. =
SPI - BE5IEiB4/4-71—A
221. EA
222. =
USART
231. EA
232. =
IRCOM - R4 MR BIE B AL
241. ER
242. =
CRC - XE T RIREE RS
251. EA
252. =
ADC - 12t'yh A/DZEH22S
261. E&
26.2. =
AC - 7107 LLERES
271. EA
272. =
T30 ET Ny
281. E&
282. =
EVELE &I EE
29.1. 3L VHEBEDFELE
29.2. ATHAEUHERE
EDHREBE I ER TN LAEIY T
s —RAEH
S E R IEER
32.1. 44A
32.2. 44PW
323. 7P
BRI
33.1. ATxmegal6C4
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332 ATxmeg33204 ......................... 63
341 i ATxmega1 604 ......................... 76
34.2. ATxmega32C4 =rerssssresessnsannnnnns 103
35. E%'I%*ﬁ sessssssssnsnnnnnnnnnnnnnns 130
35.1. ATxmegal6C4/32C4THETH === =rrrrnnnnnns:s 130
36. f“—QV—F&ETEE sessssssnnnnnnnnnns 3]
36.1. 8493A — 20124F2H =-=rrrvmrrneennnnnns 131
36.2. 8493B — 201245 =rererrrrmrarnrnrnns 131
36.3. 8493C — 201342 »==rrremrrmrenrnnnns 131
36.4. 8493D - 20134FTH »==rrremrrnnenrnnnns 131
36.5. 8493E — 20134107 =revrrsrrrnnnnnnnss 131
36.6. 8493F — 20134E10F =reerrrrrrnnnnnnns: 131
36.7. 8493G — 2014%F1 »==rrrvmrrnnennnnnns 131
36.8. 8493H — 20144FTH =--rrvvmrrnnenrnnnns 131
36.9. 84931 — 2014412 rrrenrrsrrrnnnnnnnss 131
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