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16 ALU AT ALU IBETERUE, 18545 S0 A% RS (1) 5% M BB BIIRES %7 A7 4% 7 (SREG)

TP AR ) d i 2 A ATE 2 A ke /R FH SR B, mT DSk 2 B DLAAR 7 X del e R 43
LGT8XM 54N 16 1. TEAFEF Rk 2 (B N—A 16 A8k 32 AL LGT8XM F5 4.

A% R T AR RS, IR B (PO) B A A HEAR T o MEARA A FLAE RG I —
FEEHE SRAM 1, [RIHERR i K /IMXUSZ IR T R 48 H SRAM (/MR %o BT 1 S RE b b ek
FHREF AN, LAE VI HERR TR ST 27 £ 2% (SP), SP I LU 10 [l Yyinl . #ds
SRAM #] LI 5 FORE ) G- R TT ) . LGT8XM R PN BB A7 45 1) B A 2R A i 31— 4>
Gt hk . BRIES B AR TN H.

LGT8XM WAZ B T — ARG i 4%, W ohae ol DUB I RS F AR P i — 14
JR W AL ] . BT R W — NS R T R TR AR SE S R R e
X, HWrHbhEE )N, A WO S S e i

I/0 ZEEAE T 64 AN LLUELE IN/OUT $84 B M 25 47 83 25 0] o 1K B4 25 47 45 T 16t
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VT TR R, X/Y/Z FAERR AR R

15 XH XL 0
X7 7 o 7 0o
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AR FHAEAT, XA R ERDEMmEZ, B 3hEg UL B Shidp st iR ¢
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HERS T Ak e P el =) A2 DB rh W R R P i P PR (e bk o 75 R 93 i 0
&, HERAIBEH I Rt R . HERRSR B2 A7 45 (SP) SR TR TR HERR A TOUAS . HEAK
TREHE s SRAM PITE DB 8], 3% FELAFTBCT R 3 s B i a0 20 R HE AR 25 8] . PUSH
TR R = AL HERR SR B R

HERRAE SRAM H (R (7 B A Z0UAE 52 - AT B TP WA 8 i bR A IE AR i B . — I
OU N ARG HEAR SR BT ISR L i 17 SRAM [ e bk b o HEARSRET AT E s fir SRAM Tk 3
k. SRAM TE Z GEECHE 77 il A AL IEE 2228 R G847 65 B0 00

HEFCTZEF NG5S
PUSH Hhn 1 Kol N HERR
CALL 2 Hh BT B AR R FH AR [ bk R N HE R
ICALL
RCALL
POP b 1 HlfE N HERRHL
RET b 2 Hh T B AR R AR [ b bk DA HE AR
RETI



LGT8FX8D Series — Programming Manual 1.0.1 LogicGreen Technologies Co., LTD

HERARET 1M HCAE 1/0 RIS 8 LR A7 as B HERARET IO SEBR K 5 R G DA
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Initial RAMEND
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R 5 B4t #

LGT8XM SZHF 2> rh Wil I e rr 7 LA K 2437 [ B A A e 22 [ OGS N — S ST R AR
BAO. S, Fra b WA S pissi st . 5E VizdEsen, IF HAERE T
Pl &R WAL, AL A BRI NLX A H

AR 7 28 [T ER AR B N S DA S R W ) R (X 38, LGTSFX8D S HF 1 SE B 1 Hh Wi o1l %
HSEPWE TN A. XAFIREN BT 7R WS & kR )
X L R BT S g st . SEAL(RESET) B S s /e, SRJE /2 INTO — ARSI K 0.
T ) R R aa il BT R BRAN) AT LA EHT . BT 256 EATA ST T IR AL, R
B MCU 5 27 77 2% (MCUCR) 1 1#7 IVSEL 37 LA J% IVBASE [1] & JE b bl 25 77 #8529

AN PR, SRR W EREAR SN | YRS B SR ER. P R DB | A A
RESCHLH iR s o IXARAEATRE J5 A 2R 1R P BT 2 b T 2 BT R T AR S R P o 1| AL AESRAT P T
IR [FIFE4 (RETI) G E BN, AT AT LA LE 5 0 5256 5 2R 1K) P I o

AFEEA R WA . BB — PRl A, Th TSR R A S AL ITAR S AL X T
AR, NSRS, AT PC AR B By S PR ] Bk,
A7 L) R T AR 55 RE T, TR RE P 1 7 R o WA AL o P WA Z ALt ) LASE L i v B
PRSI ES 1Rk WARAER AW, WA PEE R, WS SR S B A
Clics it SRR WERe)E, XMCKN R 2 PO BN [FFE, AR AE i
KR, 4R AP W BEAL(SERG.I) IR BR X RLIK AR AR S A B S4B B DL S P W 4, 55
Bl R BRI E )R, XEPEC R TP PR 2K LSS SR AT -

8 P TR S o U e ELAETER, PR RIS OB IR T e A
L. AR A E BT RS 2 BT S, S P R R A

5 LGTEXM PYRAMAFH IS5 T RLF A 5, ST SR B AR o 76 R o
BT UAR IS IR, A BEMBTIL S5 10 TR

i EER A, RGUIREFAAAH(SREG)ERE N H W I 55 5 AN HEh R A, BARTEMN
TR S5 IR B B R . e 2 A S DT AL B

Y cL AR Ik E, TR T RIAR 1. FE cL 384 2 5 KA BT DA T Ik
g e s S ol M = R i i e Y T 1 -4 ) AP N1 9K 7 R R R
A Q]I CLI 38 B BT 4T L EEPROM 1) S I 7

L 4wt UABSEA)

IN R16, SREG ; store SREG value

CLI ; disable interrupts during timed sequence
SBI EECR, EEMPE | start EEPROM write

SBI EECR, EEPE

OUT SREG, R16  ; restore SREG value ( including I bit)
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CiESHELAI

char cSREG;

cSREG = SREG; /* store SREG value */

/* disable interrupts during timed sequence */

_CLI();

EECR |= (1 << EEMPE); /* start EEPROM write */

EECR |= (1<<EEPE);

SREG = cSREG; /* restore SREG value (including I-bit) */

LA SE R FERE PTG, 7 SEI F82 2 Ja I — 248 R & S e TP TS 2 B2 i
WA, QT i AR S

CARACAS3CRI

SEI , set Global Interrupt Enable

SLEEP ; enter sleep, waiting for interrupt

; note: will enter sleep before any pending interrupt(s)
C1IESHEXA

__enable_interrupt(); /*set Global Interrupt Enable */

__sleep(); /* enter sleep, waiting for interrupt */
/* note: will enter sleep before any pending interrupt(s) */

o BT A ]

LGT8XM AR5t i Wi N2 BEAT 1AL, (AR e 4 A R GEi o I — e 15 21
MR 4 ARG PG, PSS TREFFREAAT . 7EIX 4 R, il 2 5T
PC MM AHERR, RGPATTRETREBE 3L 2 v W 1) S B A S5 Ry . SR W B 7
— A2 AR PAT IR, AR ORAIIE 4 AT 4R 4 IR B IO PAT 4501 . AR P W R A AE R GTak T
PRIRARAS T (SLEEP), o Wi 7 5 EEARA N AN 4 AN Bl R 3910 X1 o pg Bt o e 9 - AR )
PRURARE AN e A 1 (R0 P o ARHIRAE ) AR A, 15 225 DR BRI AH G J 1Y

AR 55 TR PR B T 2 AN eh E . 7EIX 2 AN eI, PC NHERRFRIRE,
HEARIEET N 2, SREG()F BN 1.
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e T AL

#r

ARFE R EHIR LGT8FX8D RAIN AR AE 70, LGT8XM ML R P Fh £
TRAFAE 23 8], 70 0l A E A A7k 2 (R ANAR PP A7 2 1A) « J3 41, LGT8FX8D Nt A 7 1 2i4f FLASH,
B I N A7 4 T ASCEL EEPROM 2 1 EUR A7 B ThRE. 75k, LGT8FX8D R4t ikt &
TR R IC, T ARG E R B UGS AR % 5(GUID).

LGTS8FX8D Z ¥t 4 7 LGT8F48D/88D/168D/328D VUFh A A AL 5 UL S [ 4h

BELA R HHE A, FT AR FLASH R 7 A7 fil 2 6] LU A S50 SRAML, T THT AR e LE AR
THAERIHIA T LGT8FX8D R AN A A7 fif 2 (AT L 2«

mm

LGT8F48D 512B 17MES ?

LGT8F88D 8KB 1KB 2KB 1M EA T

LGT8F168D 16KB 1KB 4KB 2 MES T
TP A OK/1K/2K/4K/8K

LGT8F328D 32KB 2KB /1K/2K1 3K/ 2B AS T
(5 FLASH #£=)

LGT8F328D WA #1545 27 T #4441, E2PROM 2 11 FLASH 25 [d); Fl T#i48l E2PROM [
TGS M S5F2F FLASH R, F P el DURIE A oK, RG-SR E

T 1540 E2PROM 42 1R H I ARR 53, RA TR E P IFET FLASH 2 [R50, E2PROM
= al, thanxd¥ LGT8F328D, WIHF FELE T 1KB [¥) E2PROM ZE[H], 4 2KB FH1
IR 23 (R HAR B, )T 30KB (1) FLASH %5 [A] F T 1EA8 A2+

LGT8F328D 2/ FLASH 5 E2PROM JL = [l & %

FLASH _____EerROM____

32KB 0KB
30KB 1KB
LGT8F328D 28KB 2KB
24KB 4KB

16KB 8KB
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B 0] 4572 FLASH B2/ 7 h B4 T

LGT8FX8D Z& 4147 thill 2% N 8 70 T A F6 4K/8K/16K/32K T i) i EAEZR P 4 A2 FLASH F2
A7 57T

FE/F FLASH fEfRIIE % 7D 20,000 Y UA_E 455 FE 1] LGT8FX8D A Hli4R A FLASH 42 M i
& BES SCBLAE RGURAE(1SP) LA AR 1K) F TH D g o AR SCBLAH TS 15 5 % A B AE KT FLASH
EEARE L S PAMINE [

TR 23 (A v] LOdE S LPM 4584 B30 1) (R HX) , IX AR 5] ASICEILRE A 5% 1R £ A 4k
Fo [FINF FLASH B2 7777 [A] 0 4 Wi 21 R i Hitfs A i s (el Ny, A AT LA LD/LDD/LDS 5k
UKE FLASH 25 [A] 15 1) o 2 37 225 ) 40k Bl 5 380 50048 17 2% 6] 0x4000 F4A 1) Mk 3 il A
wrr B AR

0x0000 w \ 32x8 RF 0x0000
N
g é \\ 64x8 1/0 0x0020
0| I
5 0x0060
OxOFFF § E \\ EXT I/O
NN
% \ \ 0x0100
OXIFFF SN \ \ 1KB
2 \ \ SRAM
<
g FLASH \\ \%}‘ \\ 0x0400
Ox3FFF ) N Memory \ \?‘?\\'\ \ Reserved
\
w 0x4000
\\ \7\% \
\ \%"“’“ \\
\
\ N
\ OX4FFF
2, \\
X
OX7FFF AN
&
LPM \ NI
\\ \ FLASH
\ \ Memeory
@ y
2 OX7FFF
A
AN
\
\
\
\
\
¢ OXBFFF
LD/LDD/LDS
SRAM $( 45 77 8 57T

LGT8FX8D FRHIIfudz il &% & —FAH X 2 Btz hl 38, B RFZ A FRB SME, X
S F1 5 4 B 2 0 BCAE 64 A 1/0 ZRATER 2RI . AT LA EHz@ I IN/OUT 8415, i —uk
ANBE R I P AT 25 S0 FCAE 0x60 ~ OXFF X3P, FH T3 350 432 ) 2 Wl B B A7 it 2= TRl
HfEiEE ST/STS/STD LA K% LD/LDS/LDD 25454V i)

LGT8FX8D RS A i A7 2= (R A 0 HhhbFF4s, F3 i Bes 1l A TAES7 A7 % S0k, 1/0 &8
B, #F& 1/0 738 LA A R SRAM 73] . s FAa 1) 32 AT T bk X) B LGT8XM 1% 32
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ANEATAEFAAR. 2Rk 64 MNbb 2 vl PLET IN/OUT 484 BEL#:5 i kR 1/0 25 1A] .
SRIG I 160 NMHLHEZ YR 1/0 0], TEH: N REUZ 1024 1 %% SRAM. M 0x4000 F45
FI| OXBFFF 25 R R IX 54325 18], WSS T FLASH #2774 H s .

32 WA T a A 0x0000 - 0Ox001F
64 TR/ 0% 0x0020 - 0x005F
160 3 JEI/0%3 [ 0x0060 - OxOOFF

1024
SRAMIKIE 2] 0x0100 - OxO3FF
Reserved 0x0400 - Ox3FFF
4K~32KB
FLASH Memory 0x4000 - OxBFFF

FAHE T T — B = IH]

RGUSCHF 5 AR - Bk UR] DU i BB A Ks s 18] . LRV IR, A5 A% X () 4 D7 1] 5 1)
VA, U A A Rk (R T3 07 17, U5 1) 3 A X TR1 e 5 7)o 38 AR 27 A7 4% R26 2]
R31 AT IRI U5 ) AU IESR BT o TRIE 05 )R] DA bk B Bedla A i 22 10 o 17 i A LI 1 TR 45 U
o] BE T BILL Y/Z B 4745 Jy LBk A BT 63 bk 43 [a] o

A IS I B Bl i 8 /3 el ) A A (DT AR, MR B A2 X/Y/Z ARV R R AR/
J& BB R F G . BARIE S ISR IR .

B 10 FFHE

LGT8FX8D M I/0 & a4 =ANEH 1/0 Z17 5% GPIOR2/1/0, iX =% A7 2% 0] LAf# ] IN/OUT $&
AU, FHFAARH P E @ .

EFLASH/E2PROM £ 775 /) 22

LGT8FX8D WHESZIL T — /N R IG AT 4E(K) E2PROM #2351 8%, AT LLRIFH R4 O 1%k
P FLASH 17 2 [A], S 715 52 5 U7 n) (A7 il 22 ], S 2RAL E2PROM FIA7Ai . s E2PROM
P IR U R P 55 ST RO J20305%, ] LU SR FLASH RO FH & 304 s 1 4% 2 47, BEWS(R4IE 50,000
UL F S F A

FLASH 22 1453 il 45 SE I FLASH 27 25 (Rl U E e 2 544, v DU R SE AR 4 F 3))
FHR I TIRE . @i FLASH #2188 U5 M F2)7 FLASH Z%[8], WSZHF 16 M58 E RIS Ui .

E2PROM LA AR FLASH “E[RI [ U RJ 40T, 1525 T [ B TE4EHIA .

-10-
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LGT8F48D/88D/168D FLASH/E2PROM 75414844 #4715

AN
16b 4K/8K/16K
EFLASH EFLASH Program FLASH
& Petse Q‘i{) Wrapper (=)
B
o
S 8b
E2PROM 16b EFLASH
: Q#D Wi 1K/2K/4K
et rapper (= Data FLASH
LGT8F328D FLASH/E2PROM 7517545 14 /5]
AN
EFLASH 16b
x it S ey
3
\ EFLASH 32KB
g 8b Wrapper CZD FLASH
E2PROM 16b
Bl

FLASH/E2PROM 2[5 iAI0)

FLASH %l 88 T A3 [ 42 1) 4% 25 7728 40 T L@ 1/0 25 (8115 i) X} FLASH LA & E2PROM 75
H) (3, AR L B AN X S P A7 2 S B VEANIE F TV, S e A es i
S SR

FLASH/E2PROM ['5 U IlIf [], 18 S5 o THI 4 H IR AE o« FLASH J5 1l 28 REWE 1 2 8 4
RTERAERPIRAS, B P 3 T DL E A X SR A 1 8 M iR E 2 B 58 i, TSR T~ — A+
TR . W PRED L4 T X FLASH/E2PROM [RIHE1E, R4 5t 5 B — e JE U], 15
Jere e ik AN, Voo BRI RIS, SEON &S B TR LR R IEAT,
XM E) YT RBRISAT IR /N R ER, X FLASH M gnfE B AR = A= 5o o
IR 50 75 TSR b B AR B . SO SR T /N T R A

NGNS E2PROM IR EEAE, X E2PROM FRIHEEAE DA SUIEIE — MER IR . TESH AR
5 i J5 0 EFLASH/E2PROM %l 27 17 2% I 1A

434 EFLASH/E2PROM I, LGT8XM W% IPATH 2 R F-(E, BBFRAE G, Wi
A R IEAT

11 -
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FLASH/E2PROM 12{FERIFHE T

Wi vee HUE A, FLASH/E2PROM HIZIRE 2 4F v] g2 RN FRUR R T R AR B iR« 3X
i AR 2 E2PROM 85 —FF, AT LS AR R it 7 & .

FLASH/E2PROM i #5 7fEAK I N M EHE R v e ch AP IR I . /%8, —NIEF W
FLASH/E2PROM #4E 5 — AN/ TAE LR, R TXANEIE, BB 2 Rmom T 8ok &2k
ke BOANERE, RARIBITERE R T, BREFE - RN EEESR, SR
HL g, T CPU XARFFEXAMNZ NiglT, #aSEERASHIT HES, MIMfE45 FLASH/E2PROM
AR R AR AR

AT DB It THI 15 B (1) 7 V253 S A 1] R

FEA R R BT, 1R RGHENRALRAS . IX ] DL e B P4 3B A He A0 Ha 2% (VD)
SEPL. GnSR VDT AR S FT ) TAE B RAR T R E R RME, vOoT ¥t —ANE6ES . i
VDT W MMEAS Ged 2 R 52, ] LA ERAE AN I — AN A FL i

1/0 #F1F#555/6]
I/O 2[RI IVELHE X, 1E5% LGTSFX8D HETF M “ZFfEasibih” =5,

LGT8FX8D JiT LA KM A AR 1 70 BC 21 1/0 25 18] . Fi A5 1) 1/0 25 [l bk %8 ] LA#Y LD/LDS/LDDD
PLJ ST/STS/STD a4 11l . 1 [l (4 #2 J8id 32 M@ TAEZ f7de & . /£ 0x00 ~ Ox1F
ZIA)f 1/0 ZAE 4% 7T LIS A7 F- 0454 SBI AT CBI Vil . EIXLL2F (7, Ho— AR AT
DA A SBIS A1 SBIC 452, LA HIRE T IMPATIRRE . BIRIESHIRSEHIR .

L IN/OUT $54- 15 1] 1/0 ZF A7 2sit, A2k 0x00 ~ 0x3F Z [tk 4{%H LD
5t ST $54 Vi) 1/0 ZEIAIRS, WAUEIT 1/0 =5 AI7E R G AU AT fif 2 G — WL =2 (] (YO e i b
YAl (It ox20 fmFe). HoAth—LeFErEd & 1/0 2 M 4K %5 7745 (0x60 ~ OxFF),  HAEHS
{5 F] ST/STS/STD A LD/LDS/LDD F&4 V5 ] .

N T ERRIBE A, RAMAAESEREN BAE 0. ARELELRE K 1/0 % H LHIITE
S (B

—LEAAER TR TIRSRE, FEWS 1 A6E%. FEERNZ, CBl Al sBlfE4

A SRR A, IR eBl/sBI R BE TAEE B S X RS EM T A L. BRItz 4,
CBI/SBI #64 H B8 TAEAE 0x00 F) Ox1F 1X AN 1k 4 1) Z5 A7 2 o

-12 -
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AR

FLASH/E2PROM 3B} Z575:88- EEARH/EEARL

EEARH/EEARL

EEARH: 0x22 (0x42) BRiMH: 0x0000
EEARL: 0x21 (0x41)

EEAR EEAR[15:0]
R/W R/W
WIGHE 0x0000

firse X
[7:0] EEARL | EFLASH/E2PROM ¥ [ HuliL 1K 8 £i7.
[14:8] EEARH | EFLASH/E2PROM Vi i Hutik & 7 fi7
[15] - TRE A

¢ ] EFLASH/E2PROM #2541l 8% 15 i) B2 FLASH [X 45, EEAR[14:1)HAEVI LA 2 75
X 55 (R BEANFE P75 (8] o EEAR[O0] R ZE VT [0 44 &7 47 2% EEDR NS . BARiES %Tﬁﬁiaé%
EEDR ¥ 2 A7 A

244§ Fl EFLASH/E2PROM #5741 28 17 i) $14E FLASH [XIJ=(E2PROM)I, EEAR[12:01F] 1) i)
5K 8K 751 E2PROM 75 [A] o LIS 1] SCRF 8/16 s, ok &M —Ftiz, EEAR
HB & LA 5Tk

EEAR \@a%%
m
LGT8F48D EEAR[9:0]
LGT8F88D 8KB 2KB EEAR[10:0]
LGT8F168D 16KB 4KB EEAR[11:0]
LGT8F328D 32/30/28/24/16K 0/1/2/4/8K EEAR[12:0]

FLASH/E2PROM 3B E1585- EEDR

EEDR - FLASH/E2PROM #{3E &5 745

EEDR: 0x20 (0x40) ZRINH: 0x00
EEDR EEDR([7:0]
R/W R/W

HIGHE 0x00

AriE X
[7:0] EEDR  EFLASH/E2PROM % #7517 %%

HZY:

LGT8FX8D Al FLASH 2y 16 hids M1, 13/'5 Hdi i) de N BTy 16 7. PRIE FLASH 4%

-13-
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PN E R SN 16 f7. EEAR[O]EEAH T F-hE 1K 8 fi7.

EEDR & 8 ML FEMEIR A A4S, & i & SURME U B F A [E . 2448 H FLASH
P #807 IA) N FRE Y FLASH I, FLASH #2i#8 TAEAE 16 AiA=UT, LI EEDR 1E 15
o] N 16 A s A AR 42 11, A0 EEAR[OJEL & TAE . 448 FLASH 42 i 23 7 ie) £ 38
FLASH I, FLASH Ffil &5 15 i) 42 1 AT DL TAEAE 8/16 A

B TARAE 8 (A, EEDR AL X Nt 75 223/ 1 SE it EEAR[12:01H T3
bkfeK 8K 7 TN E2PROM (Al fRE & B 85 i 8 A8t 21 16 £ A3 1y 17 (¥4 1
Fete, WP AR

MTAES 16 fiBixlt, EEDR HRR/E N5 M R — AN 0, 4 BC S EEAR[O]—
ETAE. fEix 2 FUT, F /7258 EEAR[0]S EEDR, WEIFES N FLASH 1%L
¥5, BEiEIT EEAR[0]S EEDR, #H 75 B AT B

T ELEA 1/0 27 /7-2% EEAR/EEDR 5 FLASH 34 9 P 342 O 2 [ fR 6 &R

el 16b

- - <#;f#>

>= >

[=2] o
EFLASH
Wrapper

EEAR[O] \ /

EEDR

M 8 ArkisUi, EEAR[12:0]AC# EEDR — i HHiaE v AL ERIHE, HARMER
HHe Hh FLASH 28l &5 A P42 2 4 B itz . P AN 500 BLAR S .
A 16 oAU, T BT 16 A, e 2 I EE o i A FAR Y EEAR[O]
KR E W 8 ALl 8 fir. SHT S Tk T .

OUT  EEARL S0

OUT  EEDR, BYTEO

OUT  EEARL $1

OUT  EEDR, BYTE1

# % B FEN H bttt

OUT  EEARL, ADDRL

OUT  EEARH, ADDRH

-14-
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FLASH/E2PROM B2 & Z1525- ECCR (LGT8F328D &)

ECCR — FLASH/E2PROM it B & 7 4% (LGT8F328D £H)

ECCR: 0x36 (0x56) BRIAE: 0x00
ECCR WEN EEN - - - - EC1 ECO
R/W R/W R/W - - - - R/W R/W
HIMHE 0 0 0 0 0 0 0 0
s X
ECCR B ffife sz
(7] WEN TEAEEL ECCR HY, WAUEH WEN 5 1, AJ51E 6 NRGEAHAN, FH
ECCR A A I N2
E2PROM {fifiE, XX} LGT8F328D H
6] EEN 1: fiifk E2PROM Al O, Ko A 32KFLASH A {3 B 54> 4% I8
0: ZXff] E2PROM AU 1, 32KFLASH 4= I T-F2 5 25 1)
[5:2] - REAH

E2PROM ZE[A]C &

00: 1KB E2PROM, 30KB F&/5* FLASH
[1:0] EC[1:0] 01: 2KB E2PROM, 28KB FZ/ FLASH

10: 4KB E2PROM, 24KB F£/F FLASH

11: 8KB E2PROM, 16KB F£/F FLASH

FLASH/E2PROM & l|231% Fl & 1525~ EECR

EECR — FLASH/E2PROM f& 51 & 17 2%

EECR: Ox1F (Ox3F) ERINE: 0x00
EECR EEPM3 = EEPM2 = EEPM1 = EEPMO EERIE EEMPE EEPE EERE
R/W R/W R/W R/W R/W R/W R/W R/W R/W
YIgsE 0 0 0 0 0 0 0 0
ArsE X

EFLASH/EPROM 15 Ji] A 2428 il for
3] [2] [1] [0] e

0 0 0 X 8 fr B/ S E2PROM  (BRILD

0 0 1 X 16 (71301 / 5 E2PROM
[7:4] EEPM([3:0]

1 X 0 0 E2PROM [ (I #EAF)

1 X 0 1 TP FLASH #2 bR (T2 ER)

1 X 1 0 T2 FLASH 22

x 1 1 %257 FLASH/E2PROM F | 4%

FLASH/E2PROM 2% il fed=ihl. 5 1 fkE, 5 0 ZE1k. 24 EEPE 4
(3] EERIE il A&E X5, E2PROM ShZE R WA 2. £ EPROM #AEFEH, ¥

R P2 A A

-15-
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FLASH/E2PROM i FE#e{E 1 e 147
EEMPE F T-¥%fi| EEPE BB E R, M[FIF13%E EEMPE ¥ 1, EEPE N O

2 EEMPE
2 e 52 JRHIIN IR, BB EEPE o 1 AR E . T
BAELER. WUANFIMA)E, EEMPE # H 3G Z
[1] EEPE FLASH/E2PROM ZiFE £ 1E A RENL
[0] EERE E2PROM BAFREAL, R ERA RS EHALUE A 2L
FLASH/E2PROM LG #)AT /7

EECR Zi a2 7 A FLASH #RAEA SCHISEHL. Hrh EEPM - ZEE il B AR AR L £
AR, EEPM[3] FE EIE R A2 EHEESIE FLASH(E2PROM)IE ZFE/T FLASH. 4 fEXT
SEFET FLASH I, B2 1 [ 2 O 32 A= A Ext R 93 FLASH(E2PROM)IN,
AT DLEBEA A EHR TR o BRI 8 (A, P B A S o il B LA

FLASH il 5 /£ SE B0 E2PROM 2 IR, IR SEI T 78 WA ZERT [ ShiEBR AR FLASH 11
i, FTLL EPROM HEBRfr &2 vk, XNy 4 HAEH - 75 Z P AT BRI A
EEMPE 51| FLASH f¥8/ S5 7, SHEFEF FLASH Al E2PROM. #SAAITE EEMPE F47 il
NIERUW R . EEPE 7E EEMPE G UM A A, BB JE B AT 45 BR AN R R R A
AR B HE2E T EEPM[3:0] 1R E o

X E2PROM PRIt LA T B, 7E R B AF HARHBE AR, 5 EERE AL RIKE H Anthhik
XFRI 32 AL R TEA FLASH #2588 N3, A AT LUE I EEDR 3 A7 25152 USSR (1) -
FT o FLASH 251l 8% 7% KU FE R FLASH 28 (8] Fse#8 e, P ol LT R LPM R
FIEIEAET FLASH 7EH0HE 48— Wit 2% 18] B bk AL {1 LD/LDD/LDS #5432 HI .

F(#7 FLASH/E2PROM 47 F2R 2524
1. 8 f/#, %FEE2PROM
® full EEPE fi7, ST FLASH %] 23 7% N
® % E HirHihtF] EEAR[S:0]
o WEMN%YES EEDR
® X 'E EEPM[3:1] =000, EEPM[O]R] & N 0 8L 1
® ¥E EEMPE=1, [AIl} EEPE=0
® (EUANNFIHAN, WE EEPE=1
YR ETERNSG, FLASH #6286 5 s gm i E, gt A CPU G IR KFFFE T I TE 4
bk b, HERRAE TG A S W BHEAT AR R, WA RR EE R R A FLASH,
FLASH #8544 2 B 3118 S BRI R .

2. 16 [V, 45FEE2PROM
® [l EEPE £i7, Z54F FLASH 42 il #% 25 A
® @il EEAR[0]55 EEDR, W& 16 fi %, 155 EEDR Z17ay & B4
® W E HbrHbhER] EEAR[12:0]. VERIX B FIIN L, FLASH $ai 48 H
EEAR[14:111E M1 ] FLASH [ b
® H EEPM[3:1] =001, EEPM[O]F]# & A 08k 1
%W E EEMPE=1, [Aif EEPE=0
® VUMM, WE EEPE=1
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3. 8z, EE2PROM

Kol EEPE £, %545 FLASH il 4% 25 I

WE Hbrithhl#) EEAR[8:0]

% & EEPM[3:1] = 000

¥ & EERE =1 J3 3 E2PROM 451F

Ry 2 AW (AT IS NOP #8:4E)

H A btk 6T S 55 H B 5587 1) EEDR 5 4748

4. 16 /¥, LE2PROM

Kl EEPE £7, 254% FLASH ¥ 284 T 28 RURZS

WE EEAR[12:014 Hbribht, HubkAy 2 745555

WE EEPM[3:1] =001, JF/m 16 fir4% Akt

¥ H EERE=1, f3%) E2PROM iffE

LR 2 AN RGENT R E T (BATHIA NOP 5 4)

H Ao ik xof S PR S e B 2145 i 2 NS 16 A7 27 A7 A%, FH R AT LUSE A EEAR(O]
1 EEDR LA 5717 0 B8 B A s

5. F2/F FLASH B4R 1F

Kol EEPE £, %545 FLASH il 48 25 I

W E EEAR[14:01 0 7 ZLEERR 1) H AR Dl Hitk, FE/F FLASH — U K/NA 1K 7715,
[A It EEAR[14:10PKE A Ui hl, EEAR[9:0]iE A 0

% H EEPM[3:0] = 1X01, H:H EEPM[2]R] & E N 0 B 1

BE EEMPE=1, [Ai} EEPE=0

VAN, WE EEPE=1, JBBIFER FLASH R FE

6. FE/FFLASH 4 F24B1E

ol EEPE £, “54F FLASH il %8 25 K

Bl EEAR[0]S EEDR, BE 16 fdmfE%idl

WHE EEAR[14:11 4 Hbrhl, eabithhlHy 2 794550 5%
¥ HE EEPM[3:0] = 1X10, Hd EEPM[2] 7% B N 0 B( 1
W H EEMPE=1, [FI EEPE=0

VU E I, WE EEPE=1, J23) FLASH ZRfeiifs

[EE i)
Xt LGT8F328D, 7EiH4T E2PROM EE{EZHI, T E Ll ECCR A7 a3/l A
E2PROM %] 28 i & E2PROM [ K/h. Z Ja#/E S LGT8F48D/88D/168D #H[H] .
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@A 1/0 £7525- GPIOR2

GPIOR2 - J#H] I/0 FF5 2

GPIOR2: 0x2B (0x4B) ERIAH: 0x00
GPIOR2 GPIOR2[7:0]

R/W R/W
HIMHE 0x00
s X

[7:0] GPIOR2 WA 1/0 Ffids 2, ATEH T B e R

@A 1/0 £7585- GPIOR1

GPIOR1 - #JH 1/0 FHF2 1

GPIOR1: Ox2A (Ox4A) BRIME: 0x00
GPIOR1 GPIOR1[7:0]

R/W R/W
WIsEE 0x00
BrzE X

[7:0] GPIOR1 WA /0 s 1, HTE6EH B e R

1&@FA 1/0 &75835- GPIORO

GPIORO - #J 1/0 HFHF2E 0

GPIORO: OX1E (Ox3E) BRINE: 0x00

GPIORO GPIORO[7:0]
R/W R/W

WIsE1E 0x00

Az 5e XL

[7:0] GPIORO A /0 A 0, ATFAmA T 8 E Y
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AR HSHE

£ gzl

LGT8FX8D SCHFZ FHITEPfiIN o RS n] DL TARSE =Fh = BB BhR, 432 N0 32KHz
AIREHE RC IR 2%, IR 32MHz Al A HE RC 3R % 85 LA K AN 400KHZ ~ 20MHz @RI -
NN LGT8FX8D I 4 R4 AT, CMU 2B EPEHL G, 5157 KRG B0, A
[ PRI 7 A ST () B ol DA B BT gh AT 4 i S 5 o — AR o, RS B4 0 P e 4 [
I AR, 8 Tk RGINFE, RS0 DIFEE PR AN [F] A PRIRAS X, OC PRV A A58 A A
BARERAELETNT, WESH IS A ST

WDT Timers 1/0 LGT8XM ADC Peripherds

WDT._clk

10_clk | 10_clk | CPU_clk ADC_clk

Flash_clk
cMu FLASH

[\ [\

RETE.

Calibrated RC T0/1 Calibrated RC 0sc
32KHz 32MHz 32k ~ 20Mhz

64MHz

32MH:z

CPU_clk
CPU I8 T 3K 5h LGT8XM W AZ LK SRAM [FJiz4T. HLunikshid il TAE 3788, IREZ
a5, CPU B EME LG, WIZBASREHATIE S AT 15

10_clk

10 I FH T 9RBh K AR A BEREER, PR AnE iy /THEds, SPI, USART &%. 10 o Al 13K
MR . 2 10 IR RRIR TS LS, FELn] DLAT 1 Ml AR 48 i) A 7 A
FEMST A B DA Bl TWI B RE U3 D A R DM R KR o AR AR AR S, DR
Ao I U A 7 AR B

Flash_clk
FLASH ISF% B T 7242 FLASH 322 195 R JF »  ELASH B4 5 R Gim 2 [F] Y5 . FLASH B4 3=
TR TRl FLASH 2 #2845 F2 7 FLASH PL R B FLASH FR5 7]

Asy_clk

SODRE N AR Bl o RE I /TGS T DL E A ] A I B A 9IR (32.768K) SR Bl . IX AR AT
e, W RAFE RGEACFRARBRASE N, s I SR SRR RRIZ AT
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] IR FE

LGTSFX8D ¥ 4 FREfEpy4 N, F Al LLEL PMCR 27 4785 SCHL A s 56 e 42 11
PLR SERE R B U4 . T PMCR F 42 i 25 74 I«

Calibrated RC JRCM—E”

32MHz 1/16

]

W
3
g

RCK_EN

Calibrated RC

32KHz c cMU
j

0SCK_EN
400K ~20M | _OSCM_EN
0sc

b ] # 32K ~ 400K : using OSCK_EN
400K ~ 20M : using OSCM_EN

-I___L__I_

LGT8FX8D Wil OSC i a I LA LARAE s AR i 20T, I 7 EEARE A% ik
ISR B R/ Il A B OSC iR & TARAE LB ROBEAC T o [FRE A BB EG RC IR #s R 20 A
APl . PMCR A7 A7 & (R AIK 4 2 T2 X DURH I B Pl oc R E -

PMCR[0] 32MHz RC ffifed=iil, 1 ffRe, 0 <k
PMCR[1] 32KHz RC flified=iil, 1 f#ife, 0 %M

PMCR[2] 400K ~ 20MHz OSC f2:UffifE, 1 fiifE, 0 %k
PMCR[3] 32K ~ 400K OSC #E:ffifE, 1 fiiEE, 0 kM

LGT8FX8D R4t L )5, BRiIMEH 32MHz RC 15N R G 4PIR, A% TAEERBPIEH 8 4
A(2MHz)o FH P AT LSS 3 B PMCR 7725 LA K RS0 Tl 70 3 27 A7 745 (CLKPR) UL BRI L &

WA T O A N R G L, R A VI B AT ORIE )4 S A B R AL TR E B T
VEARZS o DRI TR BAE V)3 LI eh Y5 2 /7, @3 PMCR[3:01(F REAT TR I B, 254 Bt Bh s
SE JG A R AT U1k .

PO e B AN IR, EAA P AERR AN R, (AR PRI B A R B
r iR R FBORIR TR . WRAE L I B SMB Sm4R, V)5 RS0k R4 1R AR
i, MRGATFEMEFE RS, @UCEIE A i 250077 20, AR B A B G e 28 )

[TEI%o

I BhIR S RE I S A fasE fe, T LAE T PMCRI6:SIY)#% . A PMCRISIH Fig %2
P RC 41835 s FH AR df IR, PMCRI6]FH 326 428 g T At LIS o) b
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Calibrated RC RCi6M
32MHz oscm E
x
Calibrated RC RC32K
° I3;al(|:z E MLk cMuU
x
2
400K ~ 20M oscK S
0sC
E VR Y B
PMCR[6] PMCRI[5] FNEE
0 0 P8 32MHz RC IR 7 2 ( R GLERIN)
0 1 H1EB 400K ~ 20MHz a7 iR
1 0 Py #% 32KHz RC #k3% 2%
1 1 AR 32K ~ 400KHz I3 SR

REREHNE
FARYT PMCR 2725 AMEDL, ST PMCR 251785 ARG AU B2 ™ 22 25 4 st e gk
1T+ PMCR 917 8% () 5 5 AL (PMCR[7]) FI T Se B el . P ZEB 2L PMCR AL 2 R, 44
NE B PMCR[7]E 1, 78 1 #MEEM 6 NMEMAN, Fik PMCR HALZF A4 10{E. 6
JAMAZ J5, X PMCR F) BELEEAE SOk 228
N LAY B A AR, B B R D R
(1) fHERER R
® i%#E PMCR[7]=1
® TEANMNFAMN, WE PMCR[B] =1, {FRESMBEHEBEASMT SR
®  SEFFAMNI R IRARE (SR [A] R AR AN R AN A, — i us REFEFFRITAT)

(2) 13 =y SpdE
® i%#E PMCR[7]=1
® TEANANFMIN, WE PMCR[6:5] =01, FRIK TAER B 5 21 # 2 488 fb ik
®  HATJLA NOP #:A4E, & mEFaE (] 1k H#AE)

[ZEE]: FELLEJBRIR GHIERIE T, BEARAUE 25T R R 1 IE 5 L AF, 1 JRESf B8
WLUE, F ATUUIKMZ BIHT P88 RC #es5a% -
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E3 gz i

LGT8FX8D WA — A~ RSl B Tl o0 450 , mT LA ok B e F90 3 40 25 47 4% (CLKPR) HEA T 2 1 o
XFPIHAE R LU T 24 R GA T B RS = AL BERE ST, W/ RGEThAE . TR BN RS
FEICI B AR A 2o B B T340 A0 R 1 5 M 1) Y AZ BT B e DA B B DA R 25 4 i

LE AR [E] IR T 4 B 2 [ i), RS o S (R A Dl B R b AR & A
fll, T C S REA S E AR R RS . U LRI BAT I, A AR R A RS
WAL 273 YT RGN B NG, RGN Eh gt U1 3] 158 00 73 st g o

N T EG RS I B BRE A AR R ER AT, X CLKPR A8 S0t 0 50 — MR IR (R I PP

©® VL A I 20 5 5 U BE A7 (CLKPCE) Y 1, CLKPR HeAth T LIS N 0
o {EUUANEBAN, FELMES AN CLKPS, [FIF) CLKPCE 5 0

FESE N BRI AT A7 48R0, Fa AR IE P ITIhRE,  DLORIES I Be s se A AT
KT EI B A5 745 CLKPR [ EARME X, TS H AR BT w7 ae ik i 0 o

[EE P
LGT8FX8D i (=ig /T4y 20MHz, [AlE 243% £ N3 32MHz RC 1E A I Bhjia, — & 2
PRAE CLKPR BB N IEWR AL E (A 2 240D

I35 RC 5418

LGT8FX8D PN HBELE /NI HE RC IR 4k, St HENG, IR B 1% AN RS . H
H 32MHz RC BRI T R 48 TAE R4 .

£ LGTSFX8D H =/, #PXF A8 32MHz ] RC 347 T ek, IFERIHEIE S N RS
BEEXE. HPRPED 1/0 Z47 825 A1) RCCAL ZF 7728 Ui IMX MG HEE .

PHB 32KHz [) RC 7EH =R I BA Gt ek, W ;i B — AR R i (A Bt
Al DL EATIAEIX AN RC HRZa%, JFIORHEIE S N2 LGTSFX8D H 7 AL FLASH . 7ERFIK
O ashE, BB XA E, 5 NF] RCKCAL ZF /78, 525 32KHz RC R % &%
IR HE . B 15 S5 N 4H .

B 32KHz RC 1 HE T 7

TERSAEN B 32KHz RC |, 77 ZEREME I 2 2 5T N &8 32KHz BN Bh e . LA i) B i 77
ERALR G TAER I #: 3 N5 32KHz RC R #5 . SAiEId 1/0 fanth — AN e & T & 1)
J7 . A I T A 77 2, 19 2 NS RC IR

PL RPN RC IRSHE T, 32KHz RC 4R a8 AR HE T VA 5 AR TR . #93) RCKCAL J5, WJ
DURF AR 5 A 20504 FLASH(E2PROM)— MR A I X 48, DAL fa SR e Ad &

-22-



LGT8FX8D Series — Programming Manual 1.0.1 LogicGreen Technologies Co., LTD

BFFFAIE X

32MHz RC I35 SR EZF588- RCCAL
RCCAL — 32MHz RC Y 27 7 5%

RCCAL: 0x66 BRIME: 0x00
RCCAL RCCAL[7:0]
R/W R/W
WIsGE 0x00
Az S
50 RCCAL 6bitRC KHEME, R&G WG, FAERNEHRY RAMRE(EEF 1 RC KUk
EE .
[7:6] - TRE A

NEHREES583- PMCR

PMCR - B 4hRE B frae

PMCR: OxF2 BRIAE: 0x01

PMCR PMCE CLKFS/CLKSS WCLKS OSCKEN OSCMEN RCKEN RCMEN

R/W R/W R/W R/W R/W R/W R/W R/W
WIsEE 0 0/0 0 0 0 0 1
fir5e S

[0] RCMEN PR 32MHz RC JR S (At 1 Rk, 0 &8k

[1] RCKEN P 32KHz RC R sk i, 1 fiRE, 0251k

(2] OSCMEN SR IR A BE ], 1 fERE, 0 ARk

3] OSCKEN SRS IR Be A, 1 fERE, 0 ARk

[4] WCLKS WDT BFEPJRIERE, 0— EFEAH IMHz/RC; 1 - AH#E 32KHz

(5] CLKSS F PR PR, R EAY, 1 S I BRI R A

[6] CLKFS T EEARAR ], RN AT, E SN BRI

PMCR 27 £ 7y 50 L e 2 il i
(7] PMCE FEFE L PMCR HARAT B 2 71, AT e B LA, SRJE7EDUAN A Y
BB HAE .

E RO IMBT58ES- CLKPR

CLKPR — ERT4F T2 475

CLKPR: 0x61 RN 0x03
CLKPR CLKPCE  CLKOEN1 = CLKOENO - CLKPS3 | CLKPS2 = CLKPS1 = CLKPSO
R/W R/W R/W R/W - R/W R/W R/W R/W
YIgaiE 0 0 0 - 0 0 1 1
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firse X
B b T 53 AR B
CLKPS3  CLKPS2  CLKPS1  CLKPSO IS
0 0 0 0 1
0 0 0 1 2
0 0 1 0 4
0 0 1 1 (¥ UM E)
[3:0] CLKPS . . o o 16
0 1 0 1 32
0 1 1 0 64
0 1 1 1 128
1 0 0 0 256
HoAhfE TREd
[4] - TREEAH
[5] CLKOENO WE RGN R B PBO 51 L4
(6] CLKOEN1 W HE RGNHE 2R PES 51 4
P A Y903 450 S eSO 42
- CLKPCE TEUE CLKPR #7473 I FAMAL 2 7, ZUE e i B CLKPCE 4 1,

RIGIEZ GRS RG AN, W HAW BT E . TU R HRSE A S,
CLKPCE HZEhiE%E.

32KHz RC x5 23 EZF 1588 RCKCAL

RCKCAL - 32MHz RC /1 758

RCKCAL: Ox67 BRIME: 0x00
RCKCAL RCKCAL[7:0]
R/W R/W
WIsaE 0x00
AL zE X
50 RCKCAL 6bit RC HEME, FTHRRAEME S N\ RCKCAL TF174% 5 XT 32KHz RC Rk %
A HE . BARHE T IETE S AR T RCRAER T
[7:6] - TREEAH
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DitEE

#r

PRBRAE 3 T 5C ) MCU A AT B T (e, TR/ SRSEDIAE - LGT8FX8D fi2fit 1 4k
W R 2 A RIRB ORI B ) &, F P T DRSS, SEBL B A8 R DI AERC L

2 BEAR A AU (LVD) BB =, LvD FEARIRBE N R AR & ke T O it D R AR
GiUikE, AT DAAERE ARBRAE SCRITHRS HoR M

LGT8FX8D (i M, AT, RERIE TS, KA 1/0 LA Ay
A F I HUIRAS o 5 AR URE S /N R GTTIAE o i AU S BRI 1 € (R Ah 8 5| AN, ndi i
WS RS LR T BUEN B MCU RS H AR B R G TR

LGT8FX8D PN HBAL S — /N KE B nT S HERY 32KHZ RC R 2%, FH /Al DAFEAN TS AL HE 5 24 1
{ES5IT, i RGT B U4 2 32KHZ RC, {4 FH A& AR AR 300 S RE o] DA7E AR AR R 3R
BRI R G ThRE. I ANME T 32768Hz (KR, AT LUK et )i B AMER 3R, SR
J IR PR 5 A R A DA B AR, SR 5 1E NARHIRASE R, XA mT DUidE— 2558 1)

¥E.
peran —
ARG E R EA:
PRR1 PRR
| PMCR | | SMCR | 5] | 0] | P | ...... | 1] | [l |
32MHZ RC '_:l
Oscillator SYs_cLK n 1
> {1
Crystal £ Roxm » o
Oscillator _| = oscK N E r
» I
32KHz RC oscMm et
Osdllator > 4?
¢ A . vy _ Vv
1
1 ]
o > Power/off < Control Wakeup Sources
Ext. INTR Centiolien J Peripherals Peripherals
I i i i
/o /o /o I/o Vo 1/o

wn EEFT7R, LGT8FX8D = i i AR HRASRE = f2 il 2% (SMU) LA S Iy i BE B T (CMIU) 428 o
MR TFE. B IR0 b, TATT DAEDFES 9 3 NS, SB—92 @il PRR 7F
(PRSI TAE R b, 385 ¢ P AR I B, 58 RAIS TS TIRE. —&1E
BT, XFNR ARS8 I ThRE T AN I B A8 g e 3 I e U BRI A b, 9o
VHBE A A58 FH ) A YA e DL R FA SRR B, X A XA AR B mT DA B3R nT W R RIEAT
DHFEFIRIRINAE 28 =2 2 i 1k R Gedt \ 2B f (Power/of )R 3, T RSN LGT8FX8D
BAT DA R/, oA 3 R RGBT A0 30 I 5| RISl o BB A e Bt 5, A T DA ik

MCUSR 71725 S E AL BT FPIR S o
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IR A

LGT8FX8D 3§ 5 FPRARA L, F = o] LAARYE B A 75 R % £ 6 & IR IR AR 0. SMCR 2547
BAE TR E, AT SLEEP 84 )5, WAZIE AR . N3k s e A 11
PRARDIFE, BEAE W AZIE NARIRASE AT, ¢ P A 1A P PR e DA SRS FOBE B o {5 0
EIS, S EEYR ) 7 A T B AR Bl BT A AR R R, 1 PRI SCR B YR )

TARIRES .
PRAIRAR 2 5 e i 7 =X
I -
o . = = o | o
a9 - Z > 5
SEBfl f 583,17 ¢
Sleep Mode x5 |5 |5  ENEENE B
Idle X X X X X X X X X X X
ADC Noise X X X X X X X
Reduction
Power/Down X X X
Power/Off SO X
(With RC32K)
Power/Off S1 X
(Without RC32K)

MR FTEINLL L 5 FRHEE S, SMCR ) SE AL ZE 1, ffReRARIEIEH] . AR5
AT — 2% SLEEP $54-E1H] . SMCR /) SM0/1/2 FH Tk A A FARIREE R . BARE BiE 2
% T HHIA .

1E MCU A TR R, W SEMeEYR G 2, MCU K5 7E 4 ARG s le, 4kahaT
B4 R W REEE R, Pt B R, N WSS T REP . WIERAE SLEEP @%ﬁ?
RAET REEAL, MCU WK pinefid, AL m ETFaHIAT .

4 MCU 4T Power/Off 1580, RGunr LUE I #M BT INTO/L MefiE, MafEfS McU ¥
M sleep HiF AL B Ak SEHAT o

IDLE #=

24 SM2...0 B N 000, AT SLEEP #54 )5, MCU i A\ F| IDLE #5X, IDLE AR =0k 2 5% 4
FEAAZ TAER B, Btz A HAh MR ER R IR AR

IDLE ] DUIE I 1308 r 7 DA S 9 3 v r S mie i o G SRS R 240 T LU L DA & ADC 1R
MBI, O H G

IDLE QR AN SGF 1 A% IS AT (I, BT DALIFAS REAS 21 B 2 I DU FEF# K. IDLE B35
N, WEARHT IR PAT FIEGE 4, R e] DLAREAK A SRR ST FLASH 1817 DhFE.

{2 IDLE B i R v e 7 20, F P o] DLd i B A 2R G i DLR O PR AN i 22
(RIS ER SR BB N EE AR (13847 Th#E

-26-



LGT8FX8D Series — Programming Manual 1.0.1 LogicGreen Technologies Co., LTD

ADC BRI A

24 SM2...0 BB N 001, AT SLEEP 4545, MCU #EA ADC Ml . izl F,
PIAZ DA BOR R o A #0452 1 T, ADC, AMHR T, Twi HhhEDCHEL, wOT BAK TAEYE 725
IS (R B /T 2 2 A AT DUE S A

ADC M — B EZ A Ty ADC FA3RIE— A RIAFI TAEMS . FRARE B A
PLEE I BT . BE XA, ADC ¥4 33 sl R PR3, R4 B fR A7 1) ADC 44
WAL G, ADC 25 o R K MCU M ADC M P A5 5 Mo i

Power/Down 12

24 SM2..0 BEE A 010, 14T SLEEP #54 )5, MCU H#ENF] Power/down #E3 . IXFiibizt
T RGO T BEEL TAER Bl MAESCR A 0 T BT AR i) AR h, R H g
R, ARSI, T B hEDG R DA R TAEE AT A PR 20 R (6 woT ] LA
PR A AR SR R RS

s A QAT DA S PR o3 2 B IR B B A AR B . D SEBILBE I3 AR (IS AT ThikE, iR TE
NI HT, 4 2R G R e )43 6 32K RC B AL 32KHz KA SR, SR JE 56 FT i
DA A M i T 00 P et DA R BB B

Power/0ff SO BEA

2 SM..0 W E A 110, 14T SLEEP #5845, MCU ¥t NZF] Power/Off SO #ix. #EAN
Power/Off SO J&, BRINHE 32KHz RC 41, HABES B YRIIH 51 HeRsE X mT DU b #1030 A
INTO/1 Mefi; anifdiae 7 woT iR Wishae, nl LLE WOT SEE e iy Me i

Power/0ff SI1 BA

24 SM..0 & E N 011, #4AT SLEEP #5845, MCU ¥k N3] Power/Off S1 #i:. AN
Power/Off SO J&, ZRGLHTA I BRSO A, AR = R GBS @I A0 AR AR I INTO/1 i

FEREN Power/Off #3CHT, 77 B4R AT AL REME IR I WL B A IE AW ER 26 AF s X Ah el e by
MR, P G R E R W e AR N T B B A A T

FLASH HBIFFE R IR (R BE

MARGUET SLEEP )5, W ASHEPATIES, BT LUERECH] FLASH [f1H
B, DR EARRI R HLIIHE . XA ThRERT LUIEIT MCUCR 271725 1) FPDEN o7 4% 1| S I 5

1t Power/Off B3R,  RGunT LAMEHAMBHH WrEs woT mefig, 1 JERR MBS 5 T fE
BT, ATRGEE L LS T — AN TG B SR R, AT DURRAE 7 Bk R A 1A (Y YR
o Y LB BT B AT L@ MCUCR 75 77 %5 Y FWKPEN SZE .

MCUCR[FWKPEN]JE I 5 & 25 il -

0

260us (EkN)
32us
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EFIEAS T
RIRB TSI 583- SMCR

SMCR — PRHRAR A2 ] & 4%

SMCR: 0x33(0x53) ERIAH: 0x00
SMCR SM2 sm1 SMO SE
R/W - R/W R/W R/W R/W
YIsh{E - 0 0 0 0
Az S
PRIREE AL B hIAr, WE A 15, $AT SLEEP 54, WA IE AIRIR
[0] SE M. SE A7) DURY R R AP NARIRIE . 21 P AE 1 B AL
NLGEH, BHEEBWAT SLEEP 184, MG, EILZNERR SE fi.
PRAR AR 2k %
SM2 SM1  sMO  HEFLEH
0 0 0 IDLE #&5%
0 0 1 ADC M 75 11l A5 5
[3:1] SM 0 1 0 Power/Down 52,
0 1 1 Power/Off S1 #{,
1 1 0 Power/Off SO 5{,
1 0 0 Power/Off Lock
Others REAH
[7:4] - TREAH

BT HZFTSES- PRR

PRR - 45 HLf& | & 17 2%

PRR: Ox64 ERINE: 0x00

PRR PRTWI = PRTIM2 = PRTIMO - PRTIM1 PRSPl | PRUSARTO = PRADC

R/W R/W R/W R/W - R/W R/W R/W R/W
VIR E 0 0 0 - 0 0 0 0
AL zE X

[0] PRADC WEN 1, M ADC $a g

[1] PRUSARTO | BN 1, <M USARTO AR [ 4

(2] PRSPI WEHN 1, R SPIBLH I B

3] PRTIM1 WE N1, KHAER/HEE 1 AR

REAH

(5] PRTIMO WE N1, KHER /R 0 KR

(6] PRTIM2 WE N1, KHAER/HEE 2 KR

(7] PRTWI WHEN L, M TWI L i
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BT HZ523- PRR1

PRR1 - 45 FH¥EHI| & AFA% 1

PRR1: Ox65 BRIME: 0x00
PRR1 PRWDT - - PREFL PRPCI
R/W R/W - - R/W R/W
YIsh{E 0 - - 0 0
Az S
[0] - TREAH
[1] PRPCI WERN 1, RAIINEET] RIS DL K 05 A Wi e TAE i
(2] PREFL WERN 1, M FLASH 2 il #5482 T 3B
[4:3] - TREAH
[5] PRWDT WHEN 1, M WDT THEER I £
[7:6] - TREAH

MCU 22 {523- MCUCR

MCUCR - MCU #4] 5-775%

MCUCR: 0x35(0x55) ERINE: 0x00
MCUCR = FWKEN = FPDEN PUD - - - IVSEL IVCE
R/W R/W R/W R/W - - - R/W R/W
VILhE 0 0 0 - - - 0 0
Az S
- Ve r I [ R R e R A, (ETE K IVSEL Z BT, TREE R E AL, A
JETE 6 NN, WHE IVSEL.
a0 VSEL sl SR, BEALE 15, e S bR AR YE IVBASE AR A7 AR
s FBr bk . VRS dhtl, 15255 IVBASE 2517 #% Ui B
[2] = TREAH
3] = TREAH
[4] PUD ES N s0e IR A
[5] = TREAH
Flash Power/down fii HE4% il
[6] FPDEN 0: Z4i SLEEP J5 FLASH fFF L HURZS

1: F% SLEEP J5 FLASH WiHs

P e BB R, AU Power/Off A5 UG AL
(7] FWKEN 0: 260us ¥ LS

1: 32us JEYLLERT
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AR RS =T

/3]

RAEAILUE, FrA 1 1/0 TrAEdstl i e B e IAIG(E, 725 WAL m =6
PAT. LGTSFX8D i sl b, 2 —A RIMP — X BkA% 45 4 Bk 2 &2 A7 AbHEFE
¥ o WIRARF B A2 W, AR s, i E A S, dke s XK
st T DA SRAZ IO 7 AR AR

SRARE, A 1/0 b D SLRTHEN ST IR . K7 1/0 BT RS T
IR A BB P . A BRI A DI RER 1/0,  thATUR I N T 1/0 ThRE.

MEAARNTERE, LGT8FX8D WHEBHE N it T ia R 3, M TR R EA
55 I T8 T ORAE AR 48 P 1K) LI BB I b SRR HRE N B R E IRIRES

Efine/ 4

LGT8FX8D L Fp /N M AT il :

® LHEAL: MRGM TAEEEMCENH POR BRI G A7 WAER, HHEEAAE.

® SN P A RESETN S BI_E HIL— N K T/ NEALTE BRIk R a5
SHRAR.

o FEIMEN: (FReEITMBHG, WHRETIHEN BN, RakaEii.

® (KHLEEA7: LGT8FX8D WA — MK R MBI H(LVD), 4 R4 TAE HIEMK T LvD
W ARG, MCU g 2 = A0

® RMFSEAL: LGT8FX8D WA — AN A il & M A 2 A7 4%, FH P o] Lhdid x4
AT A BEIN AL MCU

® 0CD Ef7: oCD EAi A Witk hny, AT HEEEN MCU N,

HAL ARG SR A
Reset Flags
vcc Power-On Reset

LVD Reset

< Internal
EXRST_EN — Pullup

—i Spike Filter

AN
4[\ \ Resets
/  to
/" Modules

WDT Reset

puaix3

auiqwo)
snouoJyduis

Software Reset

iled

OCD Reset

Clock Sources
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lnl==x =iV
B AAE S R A R A . 2 ARG IR (VIR TR R A B, B
BAESHEM. LREMKENRE, ESH5EISE8H .

E RS A RS ORIE S A B R AL T RADIRES, B ERURRES > LRI
R NPRESIHRIZ AT . LB S MaPEE A WERHITH AR R 58, DLORAIE L LA AR 2%
MRS, LLi RC JR % o S5 RENE HEANARSE 10 ARG

VTH

20us 20us

VPOR

NS

FEANER R AL S| BI(RSTN) AN — MR, SRR AL LRI 2. AT 9 ER T —
BN ALK L BEER o AR A R R AL, RIS B B AR, SN R AR RE
XS AT R AL, LGT8FX8D AR AL 5] BRI thm] LAV A 1/0 . A& F B
LR, BRUMENSNE R AL RE. FI7 AT LB S A7 s ie B, RS I AM R 2 AL Th ae
MNITTRT AR 1 1/0 T . BARGE IS 275 10CR & A7 4 (IR 7)o

>1us
RESETN Vst 0
! 10us
Internal Extend
RESET ‘
{REB AN (WD) S 117

LGT8FX8D WA A & — AN A i 2 LK H s Aar I (LVD) FELIE o LVD R & Al veC ) L AR A,
B5 FHESAARFZ, LvD T DUESEATIN A R 1 e . FH P mT DU RS ie B 07 508 B i
IR VDTCR PR A7 7E = PP AN [ H R IR B 2 A) 6 96 o LVD B FER A I Ha 2% LA £ 10mv
+50mV HERTREME, T UERR vee UEIFEEh. 2 VD fliRefE, Wi vee M HL R R RS
WERIE AR, WD BT ZIA 3. 24 vee BB A RE L Eg, ANEEI R AL I
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HRZ), Rk D 1 =5,

ve VIHe
——————————————————————————————————— - VTH
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N4
VTH-
20us

LVD RESET )

Internal >1ms

RESET

S RSN

M I E I St N, WSRAERE TR T RS EALTRE, KLz AN RS
BAfET . BIVEAAE SEAE S PN BAER T s 58 . B T I H 3 e AR,
HZ% T HEN AT

4: :k 1 CK Cycle

woTt
TIME-OUT

16us Extend

Kommmmmmmmm oo >

INTERNAL
RESET

MESAI. ocb B

WAL P IS EAE VDTCR TAF 8 SNl R, A E A In 7 5 & 1T 1R AL
SEAAL. A EAE S Y 16us.

OCD EA7H A NSRRI 2 B 4, oCcD B A — 2 iR s i, s
& ocb B A,
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G BB

FTHERT #
® BRI 32KHZ RC BN 32MHz RC ) 16 4} 41i(2MHz)
® RPN, SRR R AT R
o EI AR R ATE 8 1

LGT8FX8D N &l & — N (1) G 1140 i€ I 45 (WDT) R . WDT 2 I8 (1 AR I8 my LA
FE N BRI 32KHz RC k% 4%, WA LAAE N 32MHz RC 1R 281 16 7045, WDT i %as it
W, AL H — AN WEE — AN ARG EAES . EIEW RN, &FERERIT
WDR —& | 1 5E I 8 B AT A 7E i 2 AT s s 1H S . Wik K408 R AT WDR
84, WDT B A isl KA LA .

B [V E I & a5 B~ B o

32KHZ RC

Oscillator g }7 Watch Dog Prescaler
[ 116 |
| 116 | :

32MHZ RC RESET

Oscillator

512 cycles

1K cycles
2K cycles
128K cycles

l 256K cycles
S
3

64K f:ycles

wbP

\7\ . MUX
WDE
JAN
WDIE 4‘@ > IRa

FEFF AT, WOT i 5277 A4 — ST s RAE 5o AT DU AT AN s A 9 PR IRAS
(S 5, ] MR —A— A R e g I ] o B ] DAASE XA v iy BR 1 2
ANERAEMISATIRTE], FE%E P 2R AT M55 . ERGEARAT, WDT fEiH
di A SLZ P A ARG EAME T . SV HTE AR TP 1R R GAENL e K. 2R
=R, AR B AR, A TR AL IR DIRE . B e R GUR N WDT H
Wrohge, B woT TR E, SEZIPIHE AR XA DIRERT LLSCRE R AL
ZHIRAF — S L BRI S HfE B

N T Wik WOT #sAh4E ik, SCH] WDT BOERAF 2004 i — ANk S U P 84T - T IHD
AR AN T G PR T I E I o T T A B B rh i L 2R I, IR AT IR
FEBLAN 2T
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WDT OFF:
; Turn off global interrupt
CLI
; Reset watchdog timer
WDR

; Clear WDRF in MCUSR

IN rl6, MCUSR

ANDI rl6, ~(1 << WDRF)

OUT MCUSR, rlé6

; Write logical one to WDCE and WDE

; Keep old Prescaler setting to prevent unintentional time-

out
LDS rl6, WDTCSR
ORI rl6, (1 << WDCE) | (1 << WDE)

STS WDTCSR, rl6
; Turn off WDT
IDT rl6, (0 << WDE)
STS WDTCSR, rl6
; Turn on global interrupt
SEI
RET
void WDT_OFF (void)
{
___disable interrupt();
__watchdog reset();
/* Clear WDRF in MCUSR */
MCUSR &= ~ (1 << WDRF) ;
/* Write logical one to WDCE and WDE */
/* Keep old Prescaler setting to prevent unintentional time-
out */
WDTCSR |= (1 << WDCE) | (1 << WDE);
/* Turn off WDT */
WDTCSR = 0x00;
__enable interrupt();

[f# FH$E7R]
Uik WOT B AMERE, PLUnREP B K, SO SR AL, H2 WOT (3R R E RN . R
JURKS LB AL WOT, XK= SRR RAL. Jylt X Ao, @EUH RAFERIIRCRE
HE R 1 S ALbRIC L (WDRF)H WDE $% il 47 o
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I T A AR A A U AT 5 AR T D4R R I R I
WDT TOV_Change:

; Turn off global interrupt

CLI

; Reset watchdog timer

WDR

; Start timed sequence

ILDS rl6, WDTCSR

ORI rl6, (1 << WDCE) | (1 << WDE)

STS WDTCSR, rlé6

; —— Got for cycles to set the new value from here --
; Set new time-out value = 64k cycles

ILDI rl6, (1 << WDE) | (1 << WDP2) | (1 << WDPO)

STS WDTCSR, rlé6

; —— Finished setting new value, used 2 cycles -

; Turn on global interrupt
SEI
RET

void WDT TOV Change (void)

{
__disable interrupt();
__watchdog reset();

/* Start timed sequence */

WDTCSR |= (1 << WDCE) | (1 << WDE);
/* Set new time-out value = 64K cycles */
WDTCSR |= (1 << WDE) | (1 << WDP2) | (1 << WDPO);

__enable interrupt();

QLD |
FECE WP FLE L2 A, HCEALE TR 8% . BN S WDP (73] ELEL/ N - I IR AT
AE = A AN =47
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BFAFAE X
{RERN (LVD)IFEHIZF /5 8S- VDTCR

VDTCR — LVD #3185 77

VDTCR: 0x62 BRIME: 0x00 Bin#k B RAREE L
GPIOR2 | CE SWR - VDTS1 ~ VDTSO  VDTEN
R/W R/W w - R/W R/W R/W
HIMHE 0x00 BN H RGBS B
s X
[0] VDTEN R A A FE b, 1 MR8, oZkik
AR s ) e £ P 2457
VDTS =00: 1.8V
(2:1] vors VDTS =01:2.7V
VDTS =10 : 4.3V
[5:3] - TREEAH
6] SWR RENAERENL,  BOALIE K = A AR S AL
VDTCR {H {3218 REAL

I FEERAE VDTCR A7 g MM 1T, A Sl 'S 1, 25
AN BF AR, S VDTCR Mt Az (. DU RIS CE BEhEE,
Xt VDTCR & 47 (1 BB A ok

[7] CE

10 RFFRDIT HIZF 75283 IOCR

I0CR - 10 %75 I R ] =5 17 %

IOCR: OXFO ERINE: 0x00
IOCR CE STOSC1 =~ STOSCO DACEN1 DACENO XIEN RVIO_EN = EXIO_EN
R/W R/W R/W R/W R/W R/W R/W R/W R/W
WIsaE 0x00 BUM# H R4 E(E B
BrE X
o 0 EN PC6 HIMERYCAE A Thfe, WEILAN 1 B bR A hag, HAr
- DhRezEIE )5, pce MIEA—ANE@E R 1/0 [ H
) RVIO EN VREF 5| FIER I WASFL 4 N DhRE, BB UL N 1, K G PRI N T RE,
- XA AE A PE6 i
2 XIEN AT el N\ A R s 1)
3 DACENO DAO ¥t ffi g
4 DACEN1 DAO1 Fir i ffi e
5 STOSCO I AR B Bz
6 STOSC1 T SRR B Bl

IOCR {5 B AR A HEAVL

PP AEERAE 10CR W A7 g (MM |, AE Sl s 1, E2 )51 4
BRI, S CI0CR HABMLII(E . PSS CE ABiE%E, X
IOCR &F 1775 1 BB R A T 2%
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MCU RS Z1528- MCUSR

MCUSR — 10 FFER T BB Fa | B A7 A%

MCUSR: 0x34(0x54) ERIAH: 0x00

MCUSR SWDD = PDRF - OCDRF  WDRF BORF EXTRF PORF
R/W R/W R/W - R/W R/W R/W R/W R/W
WIsGE 0x00
Az e
[0 PORF FHEEMNFEE, 50EE
[1] EXTRF ShEENARE, FHREMAZNEE, 5 0EE
[2] BORF RGN, FREMAZES, 05 0EE
3] WDRF BIVEAbE, FHEMADNEE, N5 0EE
[4] OCDRF ocD WIS EArE, FHEMAINEE, HE0FEE
[5] PDRF M Power/off LM R &, BARMIRIESEDHEEHETT.
(6] - TREAH
SWD &R Ef, B 1 ¥4 9¢H swb # M1,
SWD B2 K MG, AT VAR ISP 2 0E WS A PR 7k G 7
SWD H: I, FILLE bR AR R RESET 175 204 1k A R T iz
(71 SWDD 17, SRIGEAT A 1SP 21, SWD #1156 H1JE, SwD A MBA 1/0
e LT UME i A 1/0 8 A .
JNBEG XS SWDD HJIRERIE, FH 7L — B SwDD 72 JE P
ANJE W4 5 — U SWDD A BEAE K
U 3R]
N T IR S E AR EE R, B PR AR I AG T S A bR AR S
BHIEZ.

Sl I HIRSE58s- WDTCSR

WDTCSR — WDT 2 HI| FUR S & 77 8%

Hidik: 0x60 ZRINH: 0x00
Bit 7 6 5 4 3 2 1 0
Name WDIF WDIE WDP3 = WDTOE = WDE WDP2 = WDP1  WDPO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name HHiR
WDT H bR A7
- WDIF 24 WDT LAETE i WAk 20 & 2B vis I 2> B A7 WDIF 7. 24 WDT Wi e £z

WDIE Jy “1” HAemd B, wDT fli 4. 4T woT Rl 295 %
WDIF £, X WDIF fi'5 “1” Wr[iEEF1%A .
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WDT i R 42 1 4 .

L E WDIE 7y “17, HAeRTUTEAN, wOT i fiige.
¥ E WDIE 78 “0” BF, WDT HIrglizEik.

WDIE {7l WDE A2t @ B T I LIERL, W FRIR.

O woe WDE st Rt E
0 0 f5 ik 7
0 1 AR Gl
1 0 B AL
1 1 o7 e AL T 5 AL
WDT TS50 K F-iE ezl 55 3 A7
[5] WDP3 WDP[3]H! WDP[2:0]2H it WDT T4 i Fi& #47 WDP[3:0], AKX E wDT
i
WDT KA R il hr .
(4] WDTOE | 24T WDE fiE I, WDTOE 20 E fir, 50 WDT ALt 25 1. 2 WDTOE
MW BN G, AR 4 AN S 7% % WDTOE fi.
3] WDE WDT 1 G4 il fi7
2 E WDE {2y “17 I, WDT #ffiE. & & WDE £y “0” i}, WDT #

21k,

RA1E WDTOE £ &AL WDE A REiEE . ZXRM AR T woT,

ZH% IR T BB PR A -

1. [ &AL WDTOE 1 WDE £z, R WDE &M &AL, EXRMHRAEIT 1A

Z BN WDE fiZ5 N “17;

2. (EBETORIN 4 AEHEREMIN, X WDE IS €07, 1K wDT,

24 WDE {74 “1” H WOT i B R 45 2 B A1 WDT E {7 RGihrE WDRF
(hiT MCUSR ZFiF7£4% ). 4 WDRF fiz4b T B ALIRAS I 23 B A7 WDE 7. Ktk

ZUHE WDE 7, F%7HEF WDRF i,

[2:0] WDP WDT 5349 H -1 Pedz bl o
PSR E WOT i 3. #AE WOT i3 4s wop KM, et
AR SR WOP FME 22 7 AE AN FT TR T WDT it

A [V U 5K -

o | worz | woes v | SRS
mEHAEL BEp IEp
Ims

0 0 0 0 2K cycles 64ms

0 0 0 1 4K cycles 128ms 2ms
0 0 1 0 8K cycles 256ms 4ms
0 0 1 1 16K cycles 512ms 8ms
0 1 0 0 32K cycles 1s 16ms
0 1 0 1 64K cycles 2s 32ms
0 1 1 0 128K cycles 4s 64ms
0 1 1 1 256K cycles 8s 128ms
1 0 0 0 512K cycles 16s 256ms
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1024K cycles 32s 512ms

TRE A H

L S = O = S =Y
N == =)
R B, O O R Lk O
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PR S PHTITE

® 28 PNKTR

o ORIEOERLEIBIIE

LGT8F48D/88D/168D/328D M+ Wi o Yz AAH A, FEIX I N: LGT8F48D/88D I
HT A& 1 NS4 (16 A7), T LGT8F168D/328D [ i & 2 ME4F.

LGT8F48D,/88D 8 ] B 5| 7
LGT8F48D/88D H i [ & 71| % :

DUIRIES DU

ShERE AL, BB, BHIIRMENL,

: 0x0000 RESET SWD R £, A R AL
2 0x0001 INTO AR SR 0

3 0x0002 INT1 AR IKTIE K 1

4 0x0003 PCIO 51 RS A T 0

5 0x0004 PCI1 1 AT EL ST A T 1

6 0x0005 PCI2 31 A EL ST R T 2

7 0x0006 WDT B 1 A

8 0x0007 TC2 COMPA SEI 45 2 PLALULIC A

9 0x0008 TC2 COMPB SE 2% 2 LUALULHED B At
10 0x0009 TC2 OVF SEI 2% 2 % P e

11 0x000A TC1 CAPT SE I 2% 1 N HE b

12 0x000B TC1 COMPA SERT 2% 1 HUALUTED A Al
13 0x000C TC1 COMPB SERT A% 1 LEULED B At
14 0x000D TC1 OVF SERT 25 1 v A

15 0x000E TCO COMPA FER 25 0 LLARULHD A H I
16 0x000F TCO COMPB FEI 48 0 LA ULHC B H iy
17 0x0010 TCO OVF SERT 3% 0 ¥ Hi P b

18 0x0011 SPI STC SPI R AT A& fi 45 o o B

19 0x0012 USART RXC USART #2210 &5 3 iy

20 0x0013 USART UDRE USART #5048 23 7 25 72 Hh iy
21 0x0014 USART TXC USART AIE 25 b

22 0x0015 ADC ADC 445 o W

23 0x0016 EE_RDY EEPROM A4 b

24 0x0017 ANA_COMP FLLL LA 2% 0 ity

25 0x0018 TWI PR 2R ER AT R 1 o

26 0x0019 ANA_COMP1 HUL LS 1 iy

27 0x001A TR

28 0x001B PCI3 51 B R T 3

29 0x001C OPAO_COMP OPAO N B JE I 2% LU AT UL T Hh Iy
30 0x001D OPA1_COMP OPA1 N B jE I 2§ LU AT UL I Hh By
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LGT8F168D/328D 4 Je] £ 57

LGT8F168D/328D M| & 415

DUIRIES DY

ShERE AL, BN, BHIIMELL,

. 0x0000 RESET SWD R fr, A H R A
2 0x0002 INTO HNER R ITIESR 0

3 0x0004 INT1 AER KIS K 1

4 0x0006 PCIO 51 BT R T O

5 0x0008 PCI1 1 A EL S A T 1

6 0x000A PCI2 51 A EL ST A T 2

7 0x000C WDT B 1 A

8 0x000E TC2 COMPA SEIN 28 2 LLEULAD A b

9 0x0010 TC2 COMPB SEIT 2§ 2 FLAILED B At
10 0x0012 TC2 OVF SE 2% 2 3 Ak

11 0x0014 TC1 CAPT SE I 2% 1 T HE b

12 0x0016 TC1 COMPA SERT 2% 1 HUALUTED A Al
13 0x0018 TC1 COMPB SERT A% 1 LA ULED B At
14 0x001A TC1 OVF SERT 2% 1 3 APk

15 0x001C TCO COMPA SEI 4 0 PLALULIC A
16 Ox001E TCO COMPB SERT 2% 0 LA ULHD B A My
17 0x0020 TCO OVF SE I 2% 0 i H A T

18 0x0022 SPI STC SPI ER AT A% 45 TR ke

19 0x0024 USART RXC USART HZ IS0 25 o H 1hp

20 0x0026 USART UDRE USART H(#E 77 4725 2 Hh I
21 0x0028 USART TXC USART AIE 25 b

22 0x002A ADC ADC 4 45 o W

23 0x002C EE_RDY EEPROM A4 b

24 0x002E ANA_COMP RO LL 2 v

25 0x0030 TWI PR R AT 4 1

26 0x0032 ANA_COMP1 L LA 1 b

27 0x0034 TR

28 0x0036 PCI3 51 I HL ST i 3

29 0x0038 OPAO_COMP T8 0 P B E I ERULED Wy
30 0x003A OPA1_COMP BT 1 N E S I AR ULED Wy

LGT8FX8D 5 iz [a] fE ALk 0x0000 FF 4G HAT « BREALIA AN, HoAth[a) &bk #mT DL
it MCUCR Z5 47 %% 1) IVSEL LA K2 IVBASE &7 A7 55351 7€ [ 31| 512 775 % 55 IS 4 Huhik
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o By [ AL B

ARSI LA LGT8F48D/88D Jyfil, FIT-UtBIE AL AL Wi g A, (X Bt

SCERICHRSEH — LGT8F48D/88D

ik R Wi W

0x000 RIMP  RESET p=RDAGy

0x001 RIMP  EXT_INTO SRS 0

0x002 RIMP  EXT_INT1 ARSI 1

0x003 RIMP  PCINTO S BT AR A T 0

0x004 RIMP  PCINT1 1B T AR AR R T 1

0x005 RIMP  PCINT2 1B BT AR AR R T 2

0x006 RIMP  WDT B 1100 5E I 245 v e

0x007 RIMP TIM2_COMPA SERT 48 2 LU UTEC A 2H A I
0x008 RIMP  TIM2_COMPB SE RT3 2 FUELUTAT B 20 it
0x009 RIMP TIM2_OVF SE B 4% 2 ¥k R T

Ox00A RIMP TIM1_CAPT SE T 173K

0x00B RIMP TIM1_COMPA SERT S 1 LU UTEC A 2H A I
0x00C RIMP TIM1_COMPB SERTAE 1 FCELUTAT B 20 it
0x00D RIMP TIM1_OVFR B4 1 ¥ R T

0x00E RIMP  TIMO_COMPA SE T35 0 FURCUTHT A 20 iy
OXOOF RIMP TIMO_COMPB SERT 4 0 LU UCHCE B 4H Wt
0x010 RIMP TIMO_OVF SE B4 0 ¥k o T

0x011 RIMP  SPI_STC SPI A% % 56 i 7

0x012 RIMP  USART_RXC USART i 58 i H Bt

0x013 RIMP USART_UDRE USART Z 4 75 7725 25 I
0x014 RIMP  USART_TXC USART K32 56 i HH 7

0x015 RIMP ADC ADC % 4 58 1 Hh B

0x016 RIMP EE_RDY EEPROM 4% il 5 1 4% 4 v Iy
0x017 RIMP ANA_COMP FeAC A Hh B

0x018 RIMP  TWI TWI 25 1] 25 o 7

0x019 NOP PR

0x01A NOP PR bk

0x01B RIMP PCI3 1 LS AR AL T 3

0x01C (RESET :) LDl  r16, high(RAMEND) ERETFIHE

0x01D OUT SPH,r16 W E AR R E 9 RAM Tiivi bk
0x01E LDl ri16, low(RAMEND)

Ox01F OUT SPL,r16

0x020 SEI {4 R84 S e

ox021
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AN
MCU 2|25 {523- MCUCR

MCUCR - MCU FHi| &7 we

MCUCR: 0x35(0x55) ER A 0x00
MCUCR - - PUD - - - IVSEL IVCE
R/W - - R/W - - - R/W R/W
WIsGE - - 0 - - - 0 0
Az S
o] ek Hh T ) B R T U A, E T IVSEL 2T, TRE IR E AL, AR
JRTE 6 AN JEMIN, & IVSEL.
[ WSEL TR B, MALE 15, W E R AR IVBASE T AR AR
TS B0 bl . VEANRRSTHLhE, 135 25% IVBASE 25 17 25 1) A
[2] = TRE A
3] - REAH
[4] PUD SRRt v IR A
[5] - REAH
[6] FPDEN Flash Power/down fii GE4% il
(71 FWKPEN T NG AL A58 R AR

PiFISEMUZREES - IVBASE

IVBASE — i [mj =B Hht %5 17 28

IVBASE: 0x75 ERIAMH: 0x00
IVBASE IVBASE[7:0]
R/W R/W
WItGE 0x00
L5 S
SR IVSEL Dy 1, T ) (B AL R BRSNS LA IVBASE Dy kR hEAE 512
[7:0] IVBASE AT U b A

B S 5 0 P b [ R B bl g (IVBASE << 8) + 38 1 HH st 87 (4 ) 2 b il
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SAEBPHT

® 2 PMINERPRTIR
o JfCEHVER L IBRRA DT
o JAFERRIVNNGREBR

#

AT INTO AT INTL 51 Bl . REEAMI gl (i fe, BPAEIX 2 4> 5] I B D
WA BT, X BT AR R P2 AR A R . AR T T DA B, R BRI B B P Al
EH AR s i 2 A2 4% EICRA SKRECE . 4o s R E N ik (A INTO Al
INTL 51D B, HZGEESFC, it e — B4 . INTO A1 INTL 51 B iRel T F
WS o ik % T 10 I B IE R A, T INTO AT INTL 51 ARARG ST firh s o BT 2 S S AR ) o
B 7R, OB BRARAE R 10 MR AR 2T R TTAREM . BRI, 3 2 AN T AR
ok 2 R AR 34 L e B AR ASE =X ) M iR

A HLP i e e T P A 2 RS T (R R, R Y R T A PR 55— Y I [A] OfR i
MCU, BLBEAR MCU X M7= R EURRE S o R AN F P AU ORAF AL 6 RIS TR MCU 45 3Unsi
WEd e, SRJE b T

TFAENX
= xcaLIE S
EICRA 0x69 0x00 AR F T4 ) 2 A B A
EIMSK 0x3D 0x00 A0 R T B i T A A
EIFR 0x3C 0x00 AR TR B A A A

NP kTR S Z 528 A- EICRA

Hidik: 0x69 ZRIAH: 0x00
Bit 7 6 5 4 3 2 1 0
Name - - - - ISC11 ISC10 ISCO1 ISCO0
R/W - - - - R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name ik
7:4 - REE .
3 ISC11 | INT1 5 rp W fi & 7 =0z dI0 = .
2 ISC10 | INT1 5 i rp W fi & 7 =0z A AR A

HAaRh W E AL H GICR A7 77 &% (KA N Hh W B s i G e BLALI , ARl 1
HYINTL 5O . i A 77 QR A o FEILUTAS DI 2 1 MCU 158k
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FEOINTL SR ERRE . WSR3 b 0y Qe P AR i i 5K, A4
FREEIRIR T 1A R GEI Bl STk e i v B, 3o PO Ik e DU AN B DRI fih
R AN SRR PR AP AR T 2, AR P AR B 2 BT 4R A PAT 5E

T2k A
1 ISCO1  INTO 5| i W fh & 5 sda s s o o
0 ISCO0  INTO 5| i ik 2 7 s LA AL

R WTE AL GICR 2747 a3 (AR L A W B = i L4 B LN, AT o
HT INTO 5| IO . Hh i A R 7 s R AR A o £EILUTAS DI 2 BT MCU T 5ER
FEINTO SR LS. SRk A 1 3 i b 0 Qe P2 i 5 5K, 4
FREEIRIR T 1 AN R GEI Bl STk vy i v B, 3o PRIk e DU AN B DR fh
R AN SRR PR AP AR T 2, AR P AR B 2 BT 4R A PAT 5E
N Y L

SRR 1 il 07 SRR

SMERFRT 1 A& 5 SR
ot
0 ANE S| INTL % S Pk
1 A INTL BB v ik
2 ARERE] I INTL T BRI o
3 AMERSI R INTL BTl &

SRR O filA J7 s R 3K
SNERERET O fil & 75 AT

0 ARSI INTO i FP i
1 AN INTO BT B
2 ARSI INTO T [ fih %
3 ANERBIE INTO b THiS fil

NBR P FF kK S 58s- EIMSK

EIMSK - SNERTh T R = 5 8

Hbdik: 0x3D ZRINME: 0x00
Bit 7 6 5 4 3 2 1 0
Name - - - - - - INT1 INTO
R/W - - - - - - R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name iR
7:2 - REE .
1 INTL | A5 1 W e s A .

HBEINTL AN “17 i, HAmrWrE A, ShMoI 1 bk fine, e
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ThEeHefERE. BIGE INTL ST RC B Dby, RSP AR T AR AR
e, e

HYCE INTLALN “0” I, AMERSIR 1 i geZi b, MelThae itk

0 INTO  ARERSIRA O v brfs RE 2 s

HYCE INTO 0 “17 W, HARrhWrEAL, SMESI o hilrh iR, el
ThREHAERE. BIGE INTO SIS RC B oy, R ZE 51T AR T AR 9 AR
e, TR A

HYCE INTO 2 “0” I, AMERSIRN O i gfeZk Lk, MelThae stk

NP MTIR T 15 85- EIFR
EIFR - HNBBDMTIR S 1528

Hbdik: 0x3C BRIAE: 0x00
Bit 7 6 5 4 3 2 1 0
Name - - - - - - INTF1 INTFO
R/W - - - - - - R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name ik
7:2 - 1REq .
1 INTFL | AR5 1 TR AT

IR R AN S 1 AT, INTFL AT YR AP RlUR AN S 1 R
Wrir, AoxEALINTFL AL, A SRR AMTEII 1 R W fdiae INTIEN A28 “17 H
A JRy Wb 25 AL, 2= AR ARSI 1 T o AT e T IR 5 AR T IR INTFL
B HEEE, SO INTFLALE “17 Ml Ei%ir.
0 INTFO  AM5I I 0 AR E AL,
IR R AN S 0 HR BT, INTFO BT . YR H PR AME 51 0
Wiy, s BALINTFO iz, 2 LI A5 I 0 Hh Wi A2 INTOEN £i704 “1” H.
G R WibR B ELAL, W27 A M5 0 Hh o PAT b Hh W7 IR S5 A2 7 IR INTFO
B HEEE, BOT INTFOALE “17 Ml Fi%lr.
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BN BLTARE

#r

FrA LT LGT8 W% RFNSLHLI MCU #BEA 1/0 I HE-2-5 Thfg. XEWE, HE—1
Ui 1 RPRAS W LAMSE AT SBI AT CBI F8 4 S I AR, T A2 i B HABAE T 1/0. [RIFE, o
— AN 1 7 1) B 2 ) e 1Y) B R A R DAk

LGT8FX8D ¥ K4 1/0 HHA XS FRIMIRBNAFE,  BE IREN AR ISR H IR 1/0 BAA
RURBNRE ST, FHP oI DA RRA 1/0 IBRBNREE 1. 1/0 IBRBRE /) 1] DL B 20K — %L LED.

LGT8FX8D k&4 1/0 A LAIK BN ik 16mA [FI L, AT B3 T UK 5h BYY LED.

FrA 1 1/0 1) VCC F1 GND B E:#AMALM ESD R A, Wit &/ nr LUK 2 =ik

5000V f¥] ESD ik o

I/0 SERL BRI
AERpu Ij
| ~

pxn | } Tcpin %Lm

A TFHFTHFAHREASG—R#ER T, NEH)Ronl D7 RT 54, /NSHn”
Foonv RIS o (H S TERE 7 A (3 o 1 25 A7 25, D20 FHHE R () B A7 88 24 . b
PORTB3, ‘&7~ PORTB {155 — A7, iX HLI%4i—H PORTxn 7K. I/0 AT /A4 I TELHE X,
WS AR

AN 3 B = 1/0 W AE AR 0], EAT: i E i 2 A7 4% (PORTx), 3 1177 7]
77 A7 #+(DDRx) ¥y [ ACH 0\ 75 A7 255 (PINX) o 3t 1A 400\ 25 A7 A g A7 A o Bt Hh o5
A5 50 7 ) 2R A T T B S . MCUCR Zif7#8 it PUD £, FH T it 1/0 1
EarefH, 4 PuD Aoy 1, REEIERTEL 1/0 B bR R

K#Rsy 1/0 B 7 HAEMMA/Am i Thae, BB ROVHAR MR IRE. ARSI
RETE S5 K T DI RE R K =75

B R, ARSI R ZhBE I AS & M X s LR Eey 1/0 . T HL

R ThRE AT REFG 2l 1/0 A A7 a4l L AR/ 07 R0 o AR B AR %
AN IR ORI A4

BB/ B it 3 7
{3 1/0 B, 5t AR VSN 1/O 551, PSR A b
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AN
| — — PUD
( ~J —
—
——— WDx
RESET
‘17 RDx
>
Pxn e — | J
|
LJ‘L/ e I —
RESET \ ,;«*‘ ST WP || w»
WRx a
<
RRx g
4{[ e
ff SLEEP
T Synchronizer
””””””””””””””””” RPx
g _
4k } }f/ g [ } g >
L%% *
L | f 10_CLK
<
NI 2l APy
T EyIEH 1/0 i SR LR A
PUD: PULLUP DISABLE WDx WRITE DDRx
SLEEP: SLEEP CONTROL RDx: READ DDRx
10_CLK: 1/0 CLOCK WRx WRITE PORTx
RRx: READ PORTx REGISTER
RPx: READ PORTx PIN
WPx: WRITE PINx REGISTER
Ll
mOEREE

AN 1 = AN 2R 722574251 . DDxn, PORTxn Al PINxn. ' DDxn AT LLif it DDRx
AAFS ViR, PORTxn AJ LLIEIL PORTX i /72505 1A], PINxn AJ LUIELE PINX 274785 17 ]

DDRxn Ay f7-a o T 1 B 3 RSN 7 1) o 40 2R DDxn BB 1, Pxn diig - AJL# G
BNt . Wil DDxn WE N 0, Pxn BLARHAC B N — M A H .

WIR PORTxn A4S 1, [AIN X AN R B A4 AN 1, 34N 0 B B A 3%
T AR AR B o 10 b P, PORTxn 405 4 0 B KX AN 11 C B it o 1

uiig ST IR M NIRAS, R BHTE 2K

PORTxn L E A 1, [RIE X AN 194 e B ufan ot 1, A0 0K S ks fe P
R PORTxn B N 0, ¥iii I 24 IX B AR
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WA/RHUDIR

24 1/0 JRZSTE =Z5([DDxn, PORTxn]) = 0b00)Fl#y Hi =1 FE~F-([DDxn, PORTxn] = 0b11) [a] )]
ek, W I —un O EREGE ORI DIRES . @ %, bR R R DA 1,
BEATE—AN S PSR T, 3RSy A b hr 2z [ X A B2 an SR X Fp i, v Lld
It MCUCR @478 1111 PUD 37 5% A1 it LA 11 1) - bz T g

[FIRE, 75 LR Re i NS R P 2 Rt s ML RIRE i, 7 a2 ff
F = Z5([DDxn, PORTxn] = 0b00) &% 7 i H! =1 ([DDxn, PORTxn] = 0b11){F g s [APRES

Uiy I YR C B3R
0 X LD A%k = (High-2)
0 1 0 LEIDN fii R WARAME TR, 51K 5 H
0 1 1 LTI a1k =75 (High-2)
1 0 X i Ak i R(EAN)
1 1 X i 2k it (s )
wROE
Tt 5 A4, DDxn G &, #RAT LS PINxn 2547 07 52 R o 1 S AR S .
ik e B O 1P AR AR A, PINxn FFfEds 2 un &8t — AN REE R I R . [FIP 8

N—MNIF B — D AE 2L AR, I PINxn AR 5 24 R H 2 (81 —AME/NRIER
AR RN R SIS R, IR MR 2 N 1 MRS .
SEIR IS A0 F A Y Tpd,max 5 Tpd, min:

CPU_CLK

Execute

t XXX e XXX o Nnaz, PNk <
Instructions | PN ] N PN

Sync Latch

PINxn

r17 3 0x00 i 3 < OXFF

Tpd,max

Tpd min

PAUE R R G IH N R G BP2E — N T FRIR TR, BUAF A5 I S IR R I e B A a0
Iy e I A ELE I B RS, BRI R s o CER B RS, g B B
1% #HT‘—F*AHT%EFE’JL}H WA A2 2 PINxn 774725 . L) Tod,max LA Tpd,min
i U ) B R B /NEIR 43 D979 1.5 JAIIAT 0.5 J& 9

AR BRI AR AT BB N CE, 2R 1/0 IS SRR R ER S
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(NOP). HfFrdn T I HroR:
AR UL A B B 1 8 (51 0/1 A, 2/3 VIR, SE (I 47 M A AL

CPU_CLK

Execute OUT PORTx, r16 NoOP < INr17, PINX
Instructions | i
Sync Latch
PINxn
r17 0x00 i OXFF
omranmnen e >

Tpd

fiiRe 7ol 6. 7 B LR rEFH . SRS SRR [l B 28 A AR A7 as v, 1R IR AT i g,
FEG| R St A N LRGN T —> NOP #5 4.

; Define Pull-ups and set outputs high

; Define directions for port pins

LDTI rl6, (1<<PB7) | (1<<PB6) | (1<<PB1) |1<<PBO)

ILDTI rl7, (1<<DDR3) | (1<<DDB2) | (1<<DDR1) | (1<<DDBO)

OUT PORTB, rl6

OUT DDRB, rl7

; Insert nop for synchronization

NOP

; Read port pins

IN rl6, PINB

CIESHE

unsigned char I;

/* Define pull-ups and set outputs high */

/* Define directions for port pins */

PORTB = (1<<PB7) | (1<<PB6) | (1<<PB1l) | (1<<PBO) ;
DDRB = (1<<DDB3) | (1<<DDB2) | (1<<DDBR1) | (1<<DDBO) ;
/* Insert nop for synchronization */
__no_operation();

/* Read port pins */

I = PINB;
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WA ERE SRR H

M1/O FIEERRLBR B TR AT A B, BUv i A\ AT LALE SLEEP {55 A9 I N B 7 213t
HP. SLEEP 55 H MCU AOPRBRF i 4 DL R A8 A ARHAS A ] o X W] AORAIEAE HE A ARHIR
Ja s BRGEAS S IRy i 11 N 37 22 170 3 e HE

S 1P SLEEP 2 /E F MR T Dh REEAR. R AN W RIS, SLEEP #1475
SRV LA o SLEEP $Z I ThAE 2 B A — 2855 D Re U,  BAKIE S5 T i % T 26
“IIREIN A .

RIROBIRME

PR — 0 VR AR R, VORISR B B — A EE P EARAEOLT, W
SN TE 2 MThAE, I e REARGHER T T RRARE.

2ty 11— AN ] g P B 1 B PR VR st A2 4T o A B AR FR B R, Ed il
fE bR AR R IER . BRI SR 2 R 2RI A . R U AR L
P N h A I . BRI 5 R B BGR AN WU, RO R L 5] B B Y
i, A PTRE AR KM R R 2, X I BRI S

Yig I RS 70

KHR 733 1A ERITRE, T A A R B UL 1 S 1 2P T RE X i 1] PR o IX e 5
FIDIREFFA— € AFAE 5 B AR 33 1 5B

1
‘w_l_\;
=
\ 4

< AlOxn
N
PUOExn: Pxn PULL-UP OVERRIDE ENABLE PUD: PULLUP DISABLE
PUOVxn: Pxn PULL-UP OVERRIDE VALUE WDx: WRITE DDRx
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DDOExn: Pxn DATA DIRECTION OVERRRIDE ENABLE RDx: READ DDRx

DDOVxn: Pxn DATA DIRECTION OVERRIDE VALUE RRx: READ PORTx REGISTER
PVOExn:  Pxn PORT VALUE OVERRIDE ENABLE WRXx: WRITE PORTx

PVOVxn: Pxn PORT VALUE OVERRIDE VALUE RPx: READ PORTx PIN

DIEOExn: Pxn INPUT-ENABLE OVERRIDE ENABLE WPx: WRITE PINx

DIEOVxn: Pxn INPUT-ENABLE OVERRIDE VALUE I0_CLK:  1/O CLOCK

SLEEP: SLEEP CONTROL Dlxn: INPUT PIN n ON PORTx
PTOExn:  Pxn PORT TOGGLE OVERRIDE ENABLE AlOxn: ANALOG 1/O PIN n ON PORTx

SRR IG5 g -

PUOE LHiE HIfiRE

pUuOvV LR EFMHE

DDOE i I J7 a1 &2 Fidifig

DDOV ¥ 1 5 1A A

PVOE iy ¥4 &2 Rl i g

PVOV i I ¥dE B A
PTOE ¥ I HHEE R AH{TRE

DIEOE i N Afire = I fii e
DIEOV T A\Afife = HME

DI EAEZTIN

A0 BRI

WA 1, ERAEREH pvov ] dnS Ak
0, LHifHfES: DDxn, PORTxn LA PUD FL[F4%
il

WIS PUOE Ay 1, MbAA 1 ¥ fdiRe 5l I by s
BH, 75 PKs2E1E 5] B _E b7 HE

ALK 1, 51 % A REH DDOE 4541, 75 i
DDxn F2fi

WIS DDOE 9 1, RAH 1, H4{ERE ]I i Hh
Thee, 75 00 2C PH 51 00 %

WAL 1, FEE 5] AERE, 510 %
fE# i Pvov 5, 1502 B PORTxn 254l
%% PVOE ThREHIA

AT A 1, PORTxn Hr &%

WAL 1, i D4 NS et B DIEOV 4%
Hl: wNLKAE MCU BB TR S

IR DIEOE A 1, ¥ I HIE T4 N TheHs ik
Az, 5 Mcu simIRS Tk

EA NG BRI NGE S
M o1/0 T HEE R T LUE B, X AME T i 2
R R 2% 2 5, {BAE 1/0 SN R8s 2 1T XA
B 5 RSB, AP R 7R
BT R0 b B

BN /5 A5 5, X ME 5 BB 5 1/0 1) PAD
FHIE, ATPE BN A5 S - XAME S B
B 5N ERI ADC.  Eb A A S RSB ) iy 1 AR
EH

/N TR 2 T A R A RS 51BN 2 D BERTAR R IR (5 5
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%0 B NEAINAEE

SATHEERR

XTAL2/TOSC2 (4hB ¥ fadik 51 il 2)

PB7 PCINT7 (5| I H8 AR Lk H B 7)
- XTAL1/TOSC1 (18 E fm i 51 1 1)
PCINT6 (5| JI Hi A2 Lk H B 6)
oBS SCK (SPI s 2 E IS\
PCINTS5 (5| JE H P AR Ak H r 5)
opq | MISO (SPI S TN/ N Hn 1)

PCINT4 (5| JH1 H~FAZ Ak H B 4)
MOSI (SPI i 2% i Hi / W)
PB3 | OC2A (sEM/iHHds 2 LLEULEC i A)
PCINT3 (7] I FL -1 32 {4 B 3)
SSN (SPI =t 26 AL 45 1B FR )
PB2  OC1B (EMf/iT-%ids 1 LWL A it B)
PCINT2 (7] I FL~F- 32 A4 B 2)
OC1A (ERS/THE8% 1 L ULACHH A)
PCINTL (5| I H P22k i 1)
ICP1 (E I/ 1T 4 1 1F3RHAN)
PBO | CLKO (RZiHIEh¥iH)
PCINTO (5| I H T2 4k 0)

PB1

XTAL2/TOSC2/PCINT7 - % /d B 5/#17

XTAL2: SRR T 2. M HE RIRMET B S S0, XA 5 AGe1E A 1/0 1.
TOSC2: FEMNFZRAMHEn RGN 2. P8 RC HEECE MO 1 TAER B, JFHAERE T 57
eI ZR IIRE(ASSR ZFA7 AR AL E), b 5| B 1E e i 2% O AN R 71 1. 24 ASSR Z5 A7
AR AS2 HERE N 1, EXCLK N E N 0, (EARE 15/t 8a% 2 8 AN SR I 720
IHEPIIEE, PB7 H45 A 1/0 3 W, B PR ISOR 2% B0 R Il H 5 1 B X i
R, MRS 51 AR IERE .

PCINT7: 5| JIH-PAR AL by 7. PB7 JY8h il o

L PB7 ¥ H T im 451 51, DDB7,PORTB7 A1 PINB7 MRI{E KB AR & X o

XTAL1/TOSC1/PCINT6- B /7B 5/B6

XTALL: A0 dndR 71 1.

TOSC1: SENT2RAMT IR T 1. 24 P30 RC ML B s B 32 TAER &b, JF HARRE T 57
BT ZR IIRE(ASSR A7 AR AL E), b 5| BEKE1E i i 2% O AN e R 51 . 24 ASSR Z5 A7
A AS2 B E N 1, EXCLK NI E N 0, fEERE 1 i /1T A8 2 8 FH A ah R v e 20
WP IIEE, PB6 H4 -5 A 1/0 i 13 11, BN P IR O 2% B4 51 o X P =R
AR RS 1 IEIAE I o

PCINT6: 5| JHI P24k bt 6. PB6 A il «

5 PB6 B H T imdE 51 51, DDB6,PORTB6 A1 PINB6 R KA AT & X o
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SCK/PCINTS- 3717 B 5/#/5

SCK: SPI 4% il 2% 2 ¥ A i pdign H , M BES IS BRI o 24 SPI IS 2R BN — A 2%
XA G A B B — NN G, /R 3Z DDBS % . 24 SPI 2 2SI BN T e %
XA GBI 77 7] e DDBS #2510 41X AN 51 gk SP1 g fil AN 5, 7598 mT LIS PORTBS
Az gz )bz HLBH

PCINTS: 5| BIHL AR W, PBS Yo il o

MISO/PCINT4- Z#/7 B 5[4

MISO: SPI #% il 3= e 2 B N, MR BRSPS B oA E B, XA 51 ks
LRGN IN, A2 DDBA [P, 2 SPIAEN— DA, XA 5] B SR 77
[ FH DDB4 #% . 4ixX AN 5| i SPI #Ehilas b RN S, & 1) B R AR mT DU i
PROTB4 5.

PCINT4: 5| IHL AR AL W, PB4 At il o

MOSI/OC2A/PCINT3- 37178 F/#3

MOSI: SPI 45|38 1w Bt b, MR EIRH N . 24 SPI R BB, X451
W yamEHI AN, FEASZ DDB3 B4l X SPI B AC B o8 ks, XA T I
7712 DDB3 . X AN gl fEkk SPI =R G A, 3SR LU PORTB3 %1 &
(1) b4 L BH

OC2A: ERF/iH4%% 2 1 A LRV H o PB3 W LAE N e i /i 5% 2 LAV IE o
Tt o M2 DDB3 K S I E v o [FIN, OC2A W2 ERT &% 2 1) PWM A%
o 51

PCINT3: 5| BIHL-FAZAL . PB3 Jy A Ibirilit o

SSN/OC1B/PCINT2- 3#/] B F/ M2

SSN: SPI M ¥ 4% Frik i N o 24 SPI F5 il B8 Tc B A M 4%, IXAN B IR 29l sl N
HANSZ DDB2 HE . 1EAN— RS, SPIIEHIZSE SSN RSN MK Z A 3. 24 SPI 4%
ST B B, XTI T 18] B DDB2 #til . 243X AN 51 I SPI 45 S a1 ey
NJG, B8R AT LB L PORTB2 21| b Fi7 FELFH. .

OC1B: SEM/iT%8% 1 1 B 4LEL UL H . PB2 AT LAME N E /i 5ad 1 ELERUTEL 4
g o tEi s DDB2 K4 5| I E v . BT, OC1B A2 R 4% 1 1) PWM #
S 51

PCINT2: 5| JH AL, PB2 AR BT

OCI1A/PCINT1- 3#L1B /1

OC1A: EIF/iH58% 1 1) A 4L ELARVCEC S o PBL B LUE N E I /it 5 8% 1 ELiUUALD i ok
A . SRR Z0E S DDBL 4 5| I B N . [FIRS, OC1A 2 R4 1 11 PWM £}
g 51

PCINT1: 5| ARt AT, PBL AN TR
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ICP1/CLKO/PCINTO- %#/7 B Z/&I0

ICP1: JEMT/THELES 1 F 35 N 5| J
CLKO: H % TAEN S,

iy, 3% DDBO %I

24 CLKPR 2377 28 (1) CLKOE fi7M 1, 1XAN5| 2
B AR ON AT RS AR AR

PCINTO: 5| JIH FARfL . PBO AAMEE A T

PB7...PB4 R HREFEHIE

o PB7/XTAL2/ PB6/XTAL1/ PB5/SCK PB4/MISO
ES3MR
TOSC2/PCINT7 TOSC1/PCINT6 | PCINT5 PCINT4

PUOE
PUOV
DDOE
DDOV
PVOE
PVOV
DIEOE
DIEOV
DI

AlO

OSCEN | AS2
0

OSCEN | AS2
0

0

0

PCINT7 Enable
1

PCINT7 Input

XTAL2
TOSC2

OSCEN | AS2
0

OSCEN | AS2
0

0

0

PCINT6 Enable
1

PCINT6 Input

XTAL1
TOSC1

[V6HA]: OSCEN 45 OSCK_EN 5 OSCM_EN,

PB3...PBO R /H L) GEF2 I E#2

=eemm PB3/MOSI/ PB2/SSN/ PB1/0C1A/ PBO/ICP1/
> OC2A/PCINT3 OC1B/PCINT2 PCINT1 CLKO/PCINTO

SPE&MSTR
PORTB5&PUD
SPE&MSTR

0

SPE&MSTR
SCK Output
PCINTS Enable
1

SPE&MSTR
PORTB4&PUD
SPE&MSTR

0

SPE&MSTR
SPI Slave Output
PCINT4 Enable
1

PCINTS5 Input PCINT4 Input
SCK Input SPI Master Input
ZH# PMCR a7 47 fs ik

PUOE
PUOV
DDOE
DDOV
PVOE

PVOV

DIEOE

DIEOV

DI

AlO

SPE&MSTR
PORTB3&PUD
SPE&MSTR

0

SPE&MSTR +
OC2A ENABLE
SPI Master Output
0C2A

PCINT3 Enable
1

PCINT3 Input
SPI Slave Input

SPE&MSTR
PORTB2&PUD
SPE&MSTR

0

OC1B ENABLE

OC1B

PCINT2 Enable
1

PCINT2 Input
SPI Slave Select
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0
0
0
OC1A ENABLE

OC1A

PCINT1 Enable

1
PCINT1 Input

0
CLKO ENABLE O
1
CLKO ENABLE O

CLKO

PCINTO Enable
1

PCINTO Input
ICP1 Input
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im0 c SATHAE

S
RESETN (¥} AL A)
PCINT14 (5] I HL~PAR A 1 14)
ADCS (ADC i \JBIHE 5)

PC5 SCL (TWI IH4h£Z)
PCINT13 (5] I HL P AR A 1 13)
ADC4 (ADC i \i#3iE 4)

PC4 SDA (TWI %3 £8)
PCINT12 (5] I HL AR A 1 12)
ADC3 (ADC %ii \iBIHE 3)
PCINTL1 (5] I HL AR AL i 11)
ADC2 (ADC %y NJBIE 2)
PCINT10 (5| i H 1224k Hh i 10)
ADC1 (ADC i NifiE 1)
PCINTO (7] A L~ fk. 1 1By 9)
ADCO (ADC i \iBJE 0)
PCINTS (5| i #1722 4k, 1y 8)

PC6

PC3

PC2

PC1

PCO

RESETN/PCINT4- 3#0C 5/ 6

RESETN: AN NN G Er AL XA 51 BRI AN R AL Dy RE . v] Lhidid 10CR
TR RSN E A YR RSN E AL IR S, XA SRR @A 1/0 . (B
EUERRE, 78 EAMEAE AR, XA S B E AN, BT LA A P R
FRXAS G EPEH 1/0 Thig, AMBHEEA e 2 1) BB AR, @UCkix
A5 BHIAC B N ThRER 1/0, FREEAMEIN—ANE 2411 b4 fpH .

PCINT14: 5IJIFE~FAR AL il SCHXAS S I SNE B A AN DhRe S, PCe AT U4
R BT

SCL/ADC5/PCINT13- Z#/[7C 5/H5

SCL: TWI 2 LTI E 5. TWCR ZF77aS 1) TWEN A28 1 5, fHAE TWI 3211, PC5 ¥k
TWI ], A TWI B2 R B s

ADCS5: ADC fi] \i#iE 5. DIDR 7 fEasH TR MAESE M 1/0 B ohRe, DURE G750
Sy S LB R . BTS2 ADC AHIE T,

PCINT13: 5| JIH-PAR LT 13,

SDA/ADC4/PCINT12- 317 C 5[/ 4

SDA: TWI £ ¥l {55 . TWCR ZF/7as 1 TWEN A28 1 )5, flifit TWI 0, PCa Kk
TWI S, o8 TWIE 2 DR E S 5 .

ADCA4: ADC i \i#iH 4. DIDR ZFfEasH T RMAESE M 1/0 B IhRE, DARE G750
Sy S LB R . BTS2 ADC AHE Y.

PCINT12: 5Pk H T 12,
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ADC3/PCINT11- 3#JC 5/ 3

ADC3: ADC i N\i#JE 3. DIDR ZiA7#s TR B E R 1/0 U7 hie, LB TS
XA FLHL S R . HARTE S35 ADC MR E T .

PCINT11: 5|JIHL AL T 11,

ADC2/PCINT1- Z#/7C 542

ADC2: ADC %l NI 1B 2. DIDR Zf7 a8 TR ABHE A 1/0 KT ThRe, DL 073
A3 S ASALL LR S . BARTE 2% ADC MR,

PCINT10: 5|JiIHL P24k T 10.

ADC1/PCINT9- Z#/7C 541

ADC1: ADC %I N\J#IE 1. DIDR ZiffasH TRABHLE A 1/0 FIEFThRE, DL T
A3 RHREFL L 2 . BLARTE 5% ADC MR EE TS

PCINT9: 5| JHIHE~ ARk AT 9.

ADCO/PCINTS- #/7C 50

ADCO: ADC %ii \ifHi& 0. DIDR Zif7asH TRMERE H 1/0 M7 Thae, DAk GE 75
A3 X ASALL LR S . BARTE 2% ADC MR,

PCINTS: 5| HIHLFAZ{L KT 8.

PC6...PC4 RF2HEH K

- PC6/RESETN/ PC5 /ADC5/TK9/SCL/ | PC4/ADC4/TK8/SDA/
S5 | peiNT14 PCINT13 PCINT12

PUOE RSTIOEN TWI Enable TWI Enable

PUOV 1 PORTC4&PUD PORTC4&PUD

DDOE RSTIOEN TWI Enable TWI Enable

DDOV 0 SCL Output SDA Output

PVOE RSTIOEN TWI Enable TWI Enable

PVOV 1 0 0

DIEOE PCINT14 Enable + PCINT13 Enable + PCINT12 Enable +
RSTIOEN TWI Enable TWI Enable

DIEQV 1 1 1

DI PCINT14 Input PCINT13 Input PCINT12 Input
External Reset Input SCL Input SDA Input

AlO - ADC5 ADC4

PC3...PCO R #EHF#

= PC3/ADC3/ PC2/ADC2/ PC1/ADC1/ PCO/ADCO/
E5S2FR
PCINT11 PCINT10 PCINT9 PCINTS8
PUOE 0 0 0 0

PUOV 0 0 0 0
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DDOE 0 0 0 0

DDOV 0 0 0 0

PVOE 0 0 0 0

PVOV 0 0 0 0

DIEOE PCINT11 Enable = PCINT10 Enable PCINT9 Enable PCINT8 Enable

DIEOV 1 1 1 1

DI PCINT11 Input PCINT10 Input PCINT9 Input PCINT8 Input

AlO ADC3 ADC2 ADC1 ADCO
iim) D SFATHEE

516
AINT (BEAUL G e 25 F i )
PCINT23 (5| I HL P AR Ak B 23)
AINO (FEALL b 5 2% IE it 4 N )
PD6 OCOA (GER/TH51#% 0 LU ULACH H A)
PCINT22 (5] i 8 P25 4k 1 i 22)
T1 (GER/HHEEs 1 AN BN Bhda )
PD5 OCOB (i /11488 0 L ULHCH H B)
PCINT21 (5] I 8 P2 4k 1 i 21)
XCK (USART AR e N /it )
PD4 TO (GE I /1538 0 AMERTHEUN Bha )
PCINT20 (5| i 1~ 22 4k i 20)
INTL (SN0 W A 1)
PD3 OC2B (e /14 2% 2 LR VLAC KT B)
PCINT19 (5] A A AL T 19)
INTO (#}3H Wréi A 0)
PCINT18 (5] 1P 4k 1 Iy 18)
TXD (USART % dE 4 H)

PD7

PD2

Ppl PCINTL7 (5] A AR L T 17)
oD0 RXD (USART Z#E%i )

PCINT16 (5] i HE A2 4L H T 16)

AIN1/OC2B/PCINT23- 3#[1D 5877

AN1: Bl L% Fomdi N . J8id DIDR1 27478555141 PD7 51 IR T N ThRE, I35
Ui 1 b FBEL, - DAt S 7 o 16 A0 H 2 RT3

0C2B: ET/iTH#% 2 1) B 4L ELA UL EcH o« PD7 AT AR N e i /it %28 2 ELAGULHD i) 4
i o T2 TS DDD7 K G| I E Nt . [FIF, OC2B A2 eI 4% 2 ) PWM %
= 51 B

PCINT23: 5|JHIFE-FA2 LA 23

AINO/OCOA/PCINT22- Z#11D /6
ANO: il Eb s 88 IE % N\ . JEid DIDR1 274728551 PD6 5 I w4 NThRE, FF5H]
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g 1 b FBEL, DAt G 07 o 16 AL H B R T4

OCOA: SEM /1S 0 19 A LHLLE LS o PD6 AT LAE e i /it 58% 0 LLgst TLAD i) 4
o ST Z0E S DDD6 K5 I E N o [FI, OCOA tH 2 g I 4% 0 ) PWM A
=fr 51

PCINT22: 5|l fk Hr T 22,

T1/0OCOB/PCINT21- 3#/7D 5/ 5

T1: SER/AEECEE 1 AR B N

0CO0B: SEM/iT%2% 0 1) B 4L EL VLTS H o« PDS P LAE N E i /i 5ad 0 LAV EC Y 4
T o AT 2R TS DDDS K 5| I E Nt o [FIF, OCOB /2 /& I 4% 0 ) PWM A5
LA 51 .

PCINT21: 5|JHIFE-PAR L AT 21,

XCK/TO/PCINT20- 3717 D F/# 4

XCK: [F5 455 USART AR 2= 5
TO: SEMF/HEES 0 AN ER TR b N
PCINT20: 5| I H A= 4L 87 20,

INT1/OC2B/PCINT19- 3#/7D 5/#3

INTL: AR B A 1

0C2B: & /iT5#s 2 1 B 4L UECH H o« PD3 AT LAE A e i /i 5as 2 Lt TTAD i) 4
o T2 DDD3 K G| I E Nt . [FIF, OC2B M2 ERT &% 2 ) PWM %
L 5.

PCINT19: 5|l FE-FA2 LT 19.

INTO/PCINT18- Z#/7D 5//72

INTO: ~MEBH A 0
PCINT18: 5| JHIHL ARk T 18.

TXD/PCINT17- 377D 5/#1

TXD: f&Hi## (USART HdlHrH). USART KILZSMERESS, PD1 Kwomm it , A%
DDD1 4%l

PCINT17: 5| BHIHL AR T 17

RXD/PCINT16- 3#/0D F/EI0

RXD: &4 (USART Hdfi4iA). USART FUL#HMTRE)S, PDO M#amtl AN, A%
DDDO 4%l o 24 5] B4 USART st A N J5, bz s BEASSA AT Ll PORTDO 17 4% il o
PCINT16: 5| JHIHL ARk T 16,
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PD7...PD4 R /H 15 EH#:

ey PD7/AIN1/ PD6/AINO/ PD5/0C0B/ PD4/XCK/
> PCINT23 OCOA/PCINTZZ PCINT21 TO/PCINTZO

PUOE 0

PUOV 0 0 0

DDOE 0 0 0

DDOV 0 0 0

PVOE 0 OCOAEN&OCOAS = OCOB Enable

PVOV 0 OCOA 0OCoB

DIEOE PCINT23 Enable ' PCINT22 Enable | PCINT21 Enable
+T1EN

DIEQV 1 1 1

DI PCINT23 Input PCINT22 Input PCINT21 Input
T1 Input

AlO - - -

PD3..PD0 B/ #IE 2%

0

0

0

XCKOEN

XCK Output
PCINT20 Enable
+ XCKIEN

+ TOEN

1

PCINT20 Input
XCK Input

TO Input

ey PD3/0C2B/ PD2/INTO/ PD1/TXD/ PDO/RXD/
> INT1/PCINT19 PCINT18 PCINT17 PCINT16

PUOE 0 TXEN

PUOV 0 0 0

DDOE 0 0 TXEN

DDOV 0 0 1

PVOE OC2B Enable 0 TXEN

PVOV 0C2B 0 TXD

DIEOE PCINT19 Enable PCINT18 Enable = PCINT17 Enable
+INT1 Enable +INTO Enable

DIEOV 1 1 1

DI PCINT19 Input PCINT18 Input PCINT17 Input
INT1 Input INTO Input

AlO - - -

im0 E S FBIEE

RXEN
PORTDO&PUD
RXEN

0

0

0

PCINT16 Enable
+ RXEN

1

PCINT16 Input
RXD

SR

VREF (ADC 452 % Hi JE)

PE6 PCINT30 (5] I FL P2 4k, /1 1y 30)

oES CLKO (R G %)
PCINT29 (5] I FL P22 4k, 1 1y 29)

o4 OCOA (FEI /TH4#% 0 UL B i A)
PCINT28 (5| JH P22 1k 1l 28)

PE3 ADC7 (ADC #i NJHIE 7)
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PCINT27 (5] i1~ 4L H T 27)

- SWD (SWD i85 £ d5 28)
PCINT26 (5] i 1122 4k 1 26)
pE1 ADC6 (ADC %ii N\IHIE 6)
PCINT25 (5| i L~ A24k Hlr 25)
o0 SWC (SWD AR 2SI BN

PCINT24 (5] JH AR 4L H T 24)

VREF/PCINT30- 3#/7E 56

VREF: ADC #5525 s N, FVERIUTH RS, 75 2R B 15T 1/0 BB NHIN,
FEOR P b BH, DA G0 557 H B RO E B AR T

PCINT30: 5| I H -2 {L 87 30

CLKO/PCINT29- Z#/JTE 515

CLKO: IhfE PBO 1) CLKO ThfeAHIA] . mI{EA PBO/CLKO ¥4 FH 5 I
PCINT29: 5| I H A= 4k KT 29

OCOA/PCINT28- 3#/1E 5/f 4

OCOA: EI/T1#12% 0 (1) A L LR UL ALK o« PEA W] LAE N e i /112028 0 LU ULAL i~k
HR4 o HEET A Z0E I DDE4 ¥ 5 I E D H o[RBT, OCOA 2 ERT 28 0 1) PWM £
o 51 R

PCINT28: 5|l ARk ity 28

ADC7/PCINT27- 3#/JE F/#/3

ADC7: ADC % \ifi& 7. DIDR A frasH TRMEEE H 1/0 M7 Thag, DAk GRE 758
AR HL R R . HARTE S ADC AR E T .

PCINT27: 5| JIH 284k by 27

SWD/PCINT26- 3 /7 E 5/ 2

SWD: SWD MR #FLL. RG LHEN)E, PE2 BRIV SWD IhRE. H AT LLdER ¥
MCUSR 77 f7#% SWDD & 1 J¢H] SWD k&8 haE. SWD # kG, Rl ThRef A fe
i

PCINT26: 5l HE- 22 4k HH 7 26

ADC6/PCINT25- B#LJE G841

ADC6: ADC i \iEiE 6. DIDR & f7asH TRIMEEE H 1/0 M T Thae, DAk 758
A3 XL, L A . HARTE 2% ADC MR .

PCINT25: 5| I H1 P41k KT 25
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SWC/PCINT24- 3#/7E 5[0

SWC: SWD k2 k. R4 LHEANfE, PEO BRIAN SwC ThRg. F AT DU R
MCUSR 77 f£#% SWDD & 1 JCH] SWD A28 ThfE. SWD #okHlfE, HilThRefs A fe
fiH.

PCINT24: 5| A HLSF- AR {k rh iy 24

PE6...PE4 B /T3 #EH 7

o PE6/VREF/
ESBR PCINT30

PE5/CLKO/ PE4/OCOA/
PCINT29 PCINT28
0 0

PUOE REFIOEN

PUOV 0 0 0

DDOE REFIOEN CLKO Enable 1 0

DDOV 0 1 0

PVOE REFIOEN CLKO Enable 1 OCOAEN&OCOAS

PVOV 1 CLKO OCOA

DIEOE PCINT30 Enable + PCINT29 Enable PCINT28 Enable
REFIOEN

DIEOV 1 1 1

DI PCINT30 Input PCINT29 Input PCINT28 Input

AIO VREF - -

PE3...PE0 B/F12#ZH 7

e PE3/ADC7/TK11/ | PE2/TK7/SWD/ | PE1/ADC6/TK10/ | PEO/TK6/SWC/
S PCINT27 PCINT26 PCINT25 PCINT24

PUOE 0 SWDD 0 SWDD

PUOV 0 1 0 1

DDOE 0 SWDD 0 SWDD

DDOV 0 SWD Output 0 0

PVOE 0 SWDD 0 0

PVOV 0 0 0 0

DIEOE PCINT27 Enable PCINT26 Enable =PCINT25 Enable PCINT24 Enable
+SWDD +SWDD

DIEOV 1 1 1 1

DI PCINT27 Input PCINT24 Input PCINT25 Input PCINT24 Input
SWD Input SWC Input

AlO ADC7 - ADC6 -
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FIAARIENX
MCU 2|25 {523- MCUCR

MCUCR - MCU FHi| &7 we

MCUCR: 0x35(0x55) BRINH: 0x00
MCUCR = FWKPEN  FPDEN PUD - - - IVSEL IVCE
R/W R/W R/W R/W - - - R/W R/W

WIwhE 0 0 0 - - - 0 0
Az S

[0] IVCE F BT ) 2 B B A B A

[1] IVSEL F T 1) S AL

[2] - TRE A

3] - TREEAH

[4] PUD Ey Rt E IR A

[5] - TREAH

[6] FPDEN FLASH 45t L 2 il

(71 FWKPEN RS e A X

%0 B B EIES 5 23- PORTB

PORTB — 0 B %y $iE S

PORTB: 0x05(0x25) ERIAE: 0x00

PORTB | PORTB7 @ PORTB6 = PORTB5 & PORTB4 PORTB3 @ PORTB2 PORTB1 = PORTBO

R/W R/W R/W R/W R/W R/W R/W R/W R/W
WIHEE 0 0 0 0 0 0 0 0
[0] PORTBO Uity 11 B Fay 26 0 for
[1] PORTB1 I 1 B #2851 fr
[2] PORTB2 It 1 B #5282 fir
[3] PORTB3 Uity 11 B Fay 26 3
[4] PORTB4 Uity 11 B Fay 26 4 fr
[5] PORTB5 Ui I B 28 5 A
(6] PORTB6 Uit I B 28 6 A
7] PORTB7 Uit I B 2R 7 A

%0 B ;525 83- DDRB

DDRB - ¥ 0 B J5 [f] & f7 2%

DDRB: 0x04(0x24) ERIA{E: 0x00
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DDRB DDB7 DDB6 DDB5 DDB4 DDB3 DDB2 DDB1 DDBO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
WIsGE 0 0 0 0 0 0 0 0
[0] DDBO PBO Jj [ 4 il fir
[1] DDB1 PB1 Jj [z il fiL
12] DDB2 PB2 Jj [z il fiL
3] DDB3 PB3 Jj [ 4z il fir
[4] DDB4 PB4 Jj [z il fiL
[5] DDB5 PB5 Jj [ 42 il fir
[6] DDB6 PB6 J7 [al 4% il fir
7] DDB7 PB7 J7 Ial 45 il fir

%0 B WA EIES 528 PINB

PINB — 30 B #y A\ BUEAASL

PINB: 0x03(0x23) 2RIA{E: 0x00

PINB PINB7 PINB6 PINB5 PINB4 PINB3 PINB2 PINB1 PINBO

R/W R/W R/W R/W R/W R/W R/W R/W R/W
WA 0 0 0 0 0 0 0 0
[0] PINBO PBO it 3
[1] PINB1 PB1 Ui 1 B ¥
[2] PINB2 PB2 Ui 1 B
3] PINB3 PB3 it 1 #5045
[4] PINB4 PB4 i I 4
[5] PINBS PBS it 1 #5045
(6] PINB6 PB6 it 1 £ 45
7] PINB7 PB7 it 1 4545

%0 C MRS 582- PORTC

PORTC - 35 [ C #nth ik &5 frad

PORTC: 0x08(0x28) ZRIAE: 0x00

PORTC - PORTC6 @ PORTC5 = PORTC4 = PORTC3 = PORTC2 = PORTC1 = PORTCO
R/W - R/W R/W R/W R/W R/W R/W R/W

VitstE - 0 0 0 0 0 0 0
[0] PORTCO Uty 1 C HirH 2 0 fir
[1] PORTC1 i 1 C i H AR 1 A
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[2] PORTC2 i 1 C Fy 26 2 47
[3] PORTC3 i 1 C 28 3 4
[4] PORTC4 3 1 C 56 4 47
[5] PORTCS Ui 1 C AR 5 A
[6] PORTC6 Ui 1 C AR 6
171 - REAH

i#0 ¢ HOZ1522- DDRC

DDRC - %3 [ C J5 [a] 577 ms

DDRC: 0x07(0x27) ZRiMH: 0x00
DDRC - DDC6 DDC5 DDC4 DDC3 DDC2 DDC1 DDCO
R/W - R/W R/W R/W R/W R/W R/W R/W
WIsHE - 0 0 0 0 0 0 0
[0] DDCO PCO J7 4% il 4L
[1] DDC1 PC1 J5 [z il oL
2] DDC2 PC2 J il AL
3] DDC3 PC3 Jy il AL
[4] DDC4 PC4 Jj il AL
[5] DDC5 PC5 Jy [z il AL
[6] DDC6 PC6 Jy iz il
(71 - TREAH

w0 C MAZIES583- PINC

PINC — %% [ C By AN Hdhrras

PINB: 0x06(0x26) 2RiAMH: 0x00
PINC - PINC6 PINC5 PINC4 PINC3 PINC2 PINC1 PINCO
R/W - R/W R/W R/W R/W R/W R/W R/W
WIsaE - 0 0 0 0 0 0 0
[0] PINCO PCO i 4545
[1] PINC1 PC1 ¥ I 3
[2] PINC2 PC2 ¥y I i3
3] PINC3 PC3 bt 1435
[4] PINC4 PC4 i I $5 38
[5] PINC5 PCS5 i 54
(6] PINC6 PC6 ¥ 4 H
(71 - TREAH
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%0 D MHAEZ583- PORTD

PORTD — i [0 D % 1 3E S 75 as

PORTD: 0x0OB(0x2B) BRIAE: 0x00

PORTD | PORTD7 = PORTD6 A PORTD5 @ PORTD4 @ PORTD3 = PORTD2 | PORTD1 @ PORTDO

R/W R/W R/W R/W R/W R/W R/W R/W R/W
WIsGE 0 0 0 0 0 0 0 0
[0] PORTDO Ui 1 D iy 3 0 L
[1] PORTD1 Ui I D B 3 1 4
12] PORTD2 Uiy I D Hr 2 2 47
[3] PORTD3 U 1 D iy 28 3 4
[4] PORTD4 it 1 D Hi 2R 4 47
[5] PORTD5 U 1 D iy 28 5 A
[6] PORTD6 U 1 D iy 28 6 A
[7] PORTD7 U 1 D iy 28 7 4

%0 D 75[0Z583- DDRD

DDRD - % 1 D J [ 377 5%

DDRD: 0x0A(0x2A) ERIAE: 0x00

DDRD DDD7 DDD6 DDD5 DDD4 DDD3 DDD2 DDD1 DDDO

R/W R/W R/W R/W R/W R/W R/W R/W R/W
VIHE 0 0 0 0 0 0 0 0
[0] DDDO PDO J5 [l 4% il L
1 DDD1 PD1 J7 ) # il fir
2] DDD2 PD2 J7 ) # il fir
3] DDD3 PD3 J5 |45 L
(4] DDD4 PD4 J5 Al 4% L
[5] DDD5 PD5 5 |45 il L
(6] DDD6 PD6 77 Ia) 4% il fir
7] DDD7 PD7 J7 A 45 AL

RO D WA KIEZ5E3- PIND

PIND — 3% D #y AKIE 7728

PIND: 0x09(0x29) ERIA{E: 0x00

PIND PIND7 PIND6 PIND5 PIND4 PIND3 PIND2 PIND1 PINDO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
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HHE 0 0 0 0 0 0 0 0
[0] PINDO PDO ity I 4
[1] PIND1 PD1 3 T4
[2] PIND2 PD2 ¥ T4
3] PIND3 PD3 %t I 4
[4] PIND4 PD4 3t I 4R
[5] PIND5 PD5 it T4
[6] PIND6 PD6 i I 4R
(7] PIND7 PD7 ity I

%0 E HHEIES 5 23- PORTE

PORTE — ¥ I E %l i 03 A7 77 4%

PORTE: OxA9 BR A  0x00
PORTE - PORTE6 = PORTES = PORTE4 PORTE3 = PORTE2 = PORTEL = PORTEQ
R/W - R/W R/W R/W R/W R/W R/W R/W
WILGE - 0 0 0 0 0 0 0
[0] PORTEO Ui 1 E e 36 0
[1] PORTE1 Ui 1 E T3S 14
[2] PORTE2 Ui 1 E e 36 2 o
3] PORTE3 Ui 1 E e 36 3 4
[4] PORTE4 Uty I E S 6 4
[5] PORTES Ui I E $rH 5 5 47
[6] PORTE6 Ui I E $rH 58 6 7
7] - TREAH

Im( E 75[G)Z51528- DDRE

DDRE - ¥ Il E 77 I & F7-4%

DDRE: OxA8 R {H : 0x00
DDRE - DDE6 DDE5 DDE4 DDE3 DDE2 DDE1 DDEO
R/W - R/W R/W R/W R/W R/W R/W R/W

YItsiE - 0 0 0 0 0 0 0

[0] DDEO PEO J7 % i fir
[1] DDE1 PE1 75 [ 45tk for
[2] DDE2 PE2 J7 [Al 458 A7
[3] DDE3 PE3 757 [ {5t
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[4]
[5]
(6]
[7]

DDE4
DDES
DDE6

PE4 J7 )45 fir
PES J7 [AlE ] 7
PE6 J7 Al % 7
REAH

%0 E RAXIES523- PINE

PINE - %% E Sy AN ¥R 1728

PINE: OxA7

PINE
R/W
HdeE

[
(1
[2]
B3]
[4]
(5]
(6]
[7]

PINEO
PINE1
PINE2
PINE3
PINE4
PINE5
PINE6

PINE6 PINES
R/W R/W
0 0

PEO i 1 44
PE i 44
PE2 i 144
PE3 i 144
PE4 3iit 144
PES i 144
PE6 dii 1 442
TREAH

RIA{E: 0x00
PINE4 PINE3 PINE2 PINE1 PINEO

R/W R/W R/W R/W R/W
0 0 0 0 0
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SIBIEB-FE T

® 30 P S|HIEBF T DRTR
e 4Pt AO

Za

SIS T PBn, PCn, PDn AT PEn 51 JIfA . 5| IR AR A b A e, B
fib x4 5| RAVC B it R R A PP T . AT DU SR A A TR b

AT — /M B (1) PBn 51 AR % #02> fik 2 5| BV EESF- T PCIO, 3B 1) PC 5| BVER G Kt fi i PCIL,
fH6EN PDn 5 BBl PCI2, (HREM PEN 5] BB Kl PCI3. &ANTI A AL, Hh I (1)
fFBE2> 5 PCMSKO, PCMSK1, PCMSK2 il PCMSK3 2 /7 as KA. BT 5] A e S8 4 o
W # A DA IR, R A AR AT S PR g B

TN
Pin Change Interrupt Z 1728 513R

PCICR 0x68 0x00 1 IS o s ) A
PCIFR 0x3B 0x00 1 IS o bR 2 A A A
PCMSKO 0x6B 0x00 51 R S 5 A AR A O
PCMSK1 0x6C 0x00 51 D S o B A A 1
PCMSK2 0x6D 0x00 51 D S o W A A A 2
PCMSK3 0x73 0x00 51 D S o W A A 3

PCICR - S|FINZE hiTizHI e
PCICR - S|HINZE hifrisHFEes

Hoil-: ox68 ERIME: 0x00
Bit 7 6 5 4 3 2 1 0
Name - - - - PCIE3 PCIE2 PCIE1 PCIEO
R/W - - - - R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name  #Hi&
7:4 - R

3 PCIE3 | 5| Ik o (i ez il 7 3.
MY E PCIE3 A1 “17 HA R Wil Rent, 51 BISCE bW 3 #ifdiag. (T —AME
REMD PEn BIRIA FEFASLES S 4 PaI3 Hhir. PEn B I EH KT A A g T 40 591 et
PCMSK3 & 748 Ktz il .
i E PCIE3 Ay “07 I, SIS Al 3 Ak,

2 PCIE2 5l ISR A e 42 AL 2.
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I E PCIE2 Ay “17 HAJRh Wi EReRT, S1AISCE il 2 g g . A0 —/ME
REM PO Bl RSP L 24 PCI2 thilr. PDn 51 I HH BT (4 1 BE TT 23 i £
PCMSK2 B fAd kA5l o
I E PCIE2 iy “0” B, SR ik 2 Ak k.

1 PCIEL | SIS i BE = AL 1.
I E PCIEL Ary “1” HA R Wi ERERT, SISO il 1 g RE . AT —ME
REM PCn SIS L 2 4 PCIL thilr. PCn 5] I W (4 E T 23 1 iy
PCMSK1 & fA4 kA5l o
I E PCIEL A7 “0” B, SR ik 1 Ak k.

0 PCIEO | 5l JAICK A Hh i i BE 4= 147 06
1 E PCIED fiy “17 HA R Wi AERERT, S1IAISCE il o # A RE . AT —/ME
REM PBn SR T AL # 2  4: PCIO HhilT. PBn 5] I W (4 BE T 23 i iy
PCMSKO & f74 kA5l o
M E PCIEO fly “0” B, SIS B o 2k k.

PCIFR - S|BINZE PRTR G S S8

PCIFR - B| IS EE R ibr i A28

Hoik: 0x3B ZRIMH: 0x00

Bit 7 6 5 4 3 2 1 0
Name - - - - PCIF3 PCIF2 PCIF1 PCIFO
R/W - - - - R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name  Hii&

7:4 - REE .

3 PCIF3 SISt ibs 47 3.
FEAT—AMEREN PEn S PR ET 2> B AL PCIF3. 24 PCIE3 FI4Jm ik &
REHE, MCU ¥ 2Bk % paI3 Ik N L1tk PER 5 140 W7 6 466 B 7T 9931 PCMISK3
AT AR o
PAT T RS FE 7 B4 PCIF3 75 “17 #ETEE PCIF3 fi.

2 PCIF2 SIS bR 47 2.
AR —AMERER PO TN ARG <2 B AL PCIF2. 24 PCIE2 FI4x R b W35 &
REHE, MCU K 2B 2 P12 7 I A\ 1 Hhik . PDn 5] IR W7 B4 B AT 4051 FE PCMISK2
AT AR o
PAT T IR S5 FE 7 B4 PCIF2 75 “17 #ETEE PCIF2 fi.

1 PCIFL 5l BISCE R Wibr A7 1.
AEAT—AMEREI PCn SI A HSFAR L BB 22 AL PCIFL. 24 PCIEL 4R P i &
PLIS, MCU K 2> B 25 PCIL Hh I N Tt o PCn 51 0+ B8 (9 4 B 7T 49731 B PCMISKL
TAE AR
PAT IR S FE P BT PCIFL LS “1” #2IEZE PCIFL fiL.

0 PCIFO 5] bR 47 0,
FEAT—AMEREI PBn 51 I H~FAR (L &R 22 B A7 PCIFO. 24 PCIEO F4 )R ki 4 &
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FII, MCU ¥ BkHE 2 pcio dr ki A\ E ik . PBn 51 BT A4 BE AT 2351 Y PCMISKO
AR o
PAT R IR S FE 7 8 AE: PCIFO 5 “1” #B4TEZ PCIFO fif.

PCMSKO - S|RINZE DU RS 588 0

PCMSKO - 5| FITAZE R 1748 0

Hudik: 0x6B

Name

R/W

Bit

Initial

Bit
7

Name

PCINT7

PCINT6

PCINTS

PCINT4

PCINT3

PCINT2

PCINT1

R/W

RIN{H: 0x00

6 5 4 3 2 1 0

PCINT7 PCINT6 PCINTS PCINT4 PCINT3 PCINT2 PCINT1 PCINTO

R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0

ik

SIS A B B AL 7.

2 E PCINT7 72 “17 BF, PB7 5IEIHFECE i fliae. PB7 51 LI Hi~F
B2 AL PCIFO, #5 PCIEO SR 4 R b BAL, K42k PCio HlkT

LY E PCINTZ fir2y “0” I, PB7 51 Pt dg rh e 2 1l
1S A B 7 A 6.

HIE PCINT6 24 “17” BF, PB6 5l I HL-FSULrh Wbl iline. PB6 Sl L
B2 AL PCIFO, #5 PCIEO SR 4 /b BAL, K422k PCio HIkT

LY E PCINTG iy “0” I, PB6 51 I LT it 4g rh e 2 11

51 SR A e B AL 5.

L E PCINTS 70y “17 I, PB5 I JHIHISF AR i G PBS 51 L I¥ Hi~F
YU B AL PCIFO, 45 PCIEO ArAl 4 R Wi B AL, <274 PCIo i,

BB PCINTS S22 “07 B, PBS 5| IR P 2028 b W e 2 11

51 SR A R B AL 4

MU E PCINTA Ay “17 BF, PB4 5| LTS brpiffine. PB4 5| 1 BT
YU B AL PCIFO, 45 PCIEO A4 R Wi B AL, <274 PCIo i,

B E PCINTA S0y “07 B, PB4 5| IR P 2028 b W e 2 0k

51 A A R B AL 3.

M E PCINT3 Ay “1” BF, PB3 5| LTS gl ffine. PB3 5l L HL T
YU B AL PCIFO, 45 PCIEO A7l 4 R T B Az, 42274 PCIo i,

B E PCINT3 A2 “07 i, PB3 5| IR P 2028 b W e 2 1k

SIS A B B AL 2.

LI E PCINT2 2 “17 B, PB2 SIBIHLSF A T bl Be . PB2 51 LK P
AR B PCIFO, 45 PCIEO A4 R rh T E AL, K227 /E PCIO HilkT

M PCINT2 £y “0” F, PB2 3| L o h i 2 -
SIS A R B AL 1.

HWHE PCINTL 70y “17 I, PB1 I MIHLSF R T i gE . PB1 511 LI Hi~F
A B AL PCIFO, % PCIEOD S AN4s R rh T B A, #x=4E pCio ik,

B E PCINTL 74 “07 B, PBL 5 I P B v W agh 2 1l
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0

PCINTO

SIS A e B AL 0.

L E PCINTO 70y “17 I, PBO I HIHIF AR T i GE . PBO 51 L 1Y Hi~F
MUK EAL PCIFO, # PCIEO ML A& R W B AL, #4774 PCio kT,

2L E PCINTO 724 “0” B, PBO 5 IR P B4 38 v W 24 1l

PCMSK1 - S| Pk RS Ses 1
PCMSK1 — 5| IS Rl A 108 1

Hohk: ox6C
Bit 7
Name
R/W
Initial 0
Bit Name
7
6 PCINT14
5 PCINT13
4 PCINT12
3 PCINT11
2 PCINT10
1 PCINT9
0 PCINT8

RIA{A: 0x00

6 5 4 3 2 1 0
PCINT14  PCINT13 = PCINT12 = PCINT11 = PCINT10 PCINTS PCINT8
R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0

ik

TRE

51 ISR AR R 57 AL 14

I E PCINTL4 A7 “17 I, PC6 I BIHELP- i Wl A e . PC6 51 ML 1) it~
MR B AL PCIFL, #5 PCIEL SrfI 4 R WiB AL, K=k pail i,

ML E PCINTL4 fi2 “07 I, PC6 Bl e o528 vh W 24 1k

51 S A R B AL 13

L E PCINTL3 A2y “17 I, PC5 5IHNE P gl i fe . PCs 51 LI~
B B AL PCIFL, 45 PCIEL AR 4 R T EAL, H2x7 4 PCIL i,

EE PCINTL3 Ay “0” B, PCS 5| HIEE P A8 vh g 24 1l

51 S A AR B AL 12

L E PCINTL2 A2y “17 I, PC4 5l HNHEF s h Wil i sE . Pca 51 E ¥ Hi~F
BURKE B AL PCIFL, #5 PCIEL A4 R Wi B AL, #2274 PCIl HhlTs

ME PCINTL2 fiily “07 B, PC4 5| JHIFE P28 vh W g 24 1l

51 SR A RR B AL 11

L E PCINTLL A2y “17 I, PC3 5l -F s h Wil Al se . PC3 51 L ¥ Hi~F
BURKE B AL PCIFL, #5 PCIEL M4 R rh W B AL, #2274 PCIl HhlTs

ME PCINTLL AN “07 B, PC3 5| JHIFE P B 28 b a2 1l

51 S AR R B AL 2.

2 E PCINTL0 A2y “17 I, PC2 5l -~F s th Wil Al se . PC2 51 L ¥ HiI~F
UK E AL PCIFL, #5 PCIEL A4 R i B AL, #2274 PCIl HhilTs

2 E PCINTL0 LN “0” I, PC2 5 JHIE~F R v W gt 2% 1k

51 S A R B AL 1.

i E PCINTO 72y “17 I, PC1 5l P gk e, PC1 51 L ¥ HI~F
YUK E AL PCIFL, # PCIEL ALFIA R R T E AL, K74 PCil HilT,

i E PCINTY 14 “0” W, PCL 5| ik P 2028 b W il 2 1k

51 S A R 7 AL 0

i E PCINT8 72y “1” I, PCO 5l P g (i fie . PCo 511 L[k Hi~F
YUK E AL PCIFL, # PCIEL ALFIA R R T E AL, K74 PCil Hil,
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2 H PCINT8 74 “0” I, PCO B e - oA v gl 2 1 b

PCMSK2 - S|RINEE DU RS 58 2

PCMSK2 — 5| IR AR B 2 4728 2
Hidik: ox6D ERIAE: 0x00

Bit 7 6 5 4 3 2 1 0
Name | PCINT23 = PCINT22 = PCINT21 =~ PCINT20 = PCINT19 @ PCINT18 = PCINT17 = PCINT16

R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name iR

7 PCINT23 5| RIS fd e ot Aoz 23
2 PCINT23 £y “1” BF, PD7 5 HL P SU% R g f B . PD7 51 el
TR BAL PCIF2, #5 PCIE2 A& R Wi B 7, ¥or=E pai2 Fli.
M E PCINT23 f724 “07 I, PD7 5 e - i A% v Wi g 2%

6 PCINT22 5| IS RE BRI AL 6.
LIE PCINT22 Ay “17 I, PD6 5| AL~ B v i f ik . PD6 51 I E iy
TR BAL PCIF2, #5 PCIE2 A& R Wi B 7, ¥o7=2E pCi2 Fi.
M E PCINT22 f724 “07 I, PD6 5 JHIHE T~ i A% v Wi g 2%

5 PCINT21 5| ISR S AR B kA7 21
L E PCINT21 A2y “17 I, PD5 51T 58 o i i e . PDS 51 I B 1R R
U B AL PCIF2, 45 PCIE2 A4 R T B AL, 274 PCi2 i,
P E PCINT21 Al “07 B, PDS 5 I T ek 28 h b gl 2 1k

4 PCINT20 5| IS A B B i fr 20,
2 E PCINT20 f2y “17 I, PD4 5L~ b i (i Ak . PD4 51 B s
PR BT PCIF2, #5 PCIE2 M FIAS R Wi BT, ¥4 7=E pCi2 i,
L% E PCINT20 74 “07 B, PD4 5| JIEE P2 2r AR i 25 1k .

3 PCINT19 5| IS fd Be br Ak AL 19,
2 E PCINT19 fy “17 I, PD3 5L b i (i Ak . PD3 51 EF s
PR BAL PCIF2, #5 PCIE2 M FIAT R Wi BT, ¥4 7=E PCi2 i,
L% E PCINTL9 74 “07 B, PD3 5l MR P2 2s AR i 25 1k .

2 PCINT18 5| IS fdi Ge B i fr 18
2 E PCINTL8 fiy “1” I, PD2 5L b i (i k. PD2 51 LI s
PR BAL PCIF2, #5 PCIE2 M FIAT R Wi BT, ¥4 7=E PCi2 i,
L% E PCINT8 74 “07 B, PD2 5l MR P2 r R i 25 1k .

1 PCINT17 5l ISR SRk AL 17
MYCE PCINTL7 A7y “17 B, PDL 51 AP i bl i e . PDL 51 B He
PR E AL PCIF2, £ PCIE2 RLAIA R T E AL, K274 PCi2 k.
M E PCINTL7 fi7y “0” B, PD1 5l AP 20 FR i i 4 1k

0 PCINT16 5| FISCAR i e B Aoz 16
M E PCINTL6 A2y “17 I, PDO 5| JIHL~F e ki i k. PDO 51 A e
PR B AL PCIF2, #5 PCIE2 AiAI4 A B A7, #2774 pCi2 Hllr.
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M E PCINT16 78 “0” I, PDO 5| I HL ~F- o 2% v Wy gy 2%

PCMSK3 - S|RINZE DU RS 58 3

PCMSK3 — 5| IS R &5 7-%% 3

Hodik: 0x73
Bit 7
Name
R/W
Initial 0
Bit Name
7
6 PCINT30
5 PCINT29
4 PCINT28
3 PCINT27
2 PCINT26
1 PCINT25
0 PCINT24

RINA: 0x00

6 5 4 3 2 1 0
PCINT30 = PCINT29 | PCINT28 = PCINT27 = PCINT26 =~ PCINT25  PCINT24
R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0
ik
RE

51 ISR A R 57 AL 30,

i E PCINT30 A2y “17 BT, PE6 5l JIHL-FCE ki iR . PE6 51 ¥
AR B AL PCIF3, #5 PCIE3 S AI4: /R W B AL, K=k pai3 il
M E PCINT30 iy “0” I, PE6 5| I HL T~ g% v Wi gl 2

51 S A R B AL 39

LE PCINT29 iy “17 I, PES 51 JHIHL-F UL b iR . PES 51 LI
K B AL PCIF3, 45 PCIE3 A A1 R T B A7, 2774 PCI3 .
L E PCINT29 Ay “0” B, PES B J T2 28 b i 22 11

51 S A R 7 AL 28

2 E PCINT28 £y “17 B, PE4 SIJHHT-SCB i di (R . PE4 511 BRI
K B AL PCIF3, 45 PCIE3 A A1 R T B A7, 2774 PCI3 .
L4 E PCINT28 iy “0” B, PE4 51T 2078 g 28 1k o

51 S SRR B AL 27

2 E PCINT27 iy “17 B, PE3 5IJHIHL T & gk fife . PE3 511 LRI
AR B AL PCIF3, 45 PCIE3 fiA4 s i B AL, Krexr=4= pai3 by,
L4 E PCINT27 14 “07 B, PE3 51 HEF- 2078 R g 28 1k

51 SR A R B AL 26

L E PCINT26 iy “17 I, PE2 5 IH-F L b i aE. PE2 51 LR H
PR B AL PCIF3, 45 PCIE3 A AT R T B A7, 2774 PCI3 .
L4 E PCINT26 7 “07 B, PE2 518 HEF- 2078 R g 28 1k o

51 S SRR B AL 25

2 E PCINT25 £y “17 B, PEL IR T-SCE gk (e . PEL 510 BRI
e AR B AL PCIF3, %5 PCIE3 AL A4 R B A7, 2=k paI3 Hilkr,
L4 E PCINT25 74 “07 B, PEL 5181 HE P 25078 h g 28 1 o

51 SR SRR B AL 24

i E PCINT24 iy “17 I, PEO 51 I HL-F UL i i k. PEO 51 LA
UK B AL PCIF3, 47 PCIE3 RLANAJRrh Wi B AL, #5227 PCI3 HhilkT,
L4 E PCINT24 74 “07 i, PEO 518 HE~F- 25078 h g 28 1 o
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8 (IR 1184550

SRR r

M NMRITEIE R & T

LU ILED & S N B shE S EE3 H Bl E
T TR PEMEAMSIERY PWM 31

SR K28

ANERSB TN ES

10 {UBYEN FhF D HMES

i A0 EU R UL fi o T

RN AL

8 N OEht A TRE FIX ) PM 3
SRENPERN N =ESRSOYEER (500KHz@7Bit) PWM

/3)

TCO & —MEH 8 frE N as i, CFF pwM i, WL Hh = A3 . TCo £
T LA EI B AT, 1A 8 LTRSS, OB AR BT 2 N R
JG. [AIE, TCO W[5 TC1 LA 10 fr )T Aoy, tn] AISZAS A 10 ALl srAiids . i)
AT R G B clkio BRI ER rem2x (PYEE 32M RC HR 3% 2% i HE B re32m (1) 2 5550
AT 0BV HE O B Clkt0o IR 7 AR AR 2 ds 1] R T 4% i) T s 11 AR A =ORT L B
HEE = o ARIEA R B TAERE R, THEER AR — TS B Clkto SEILE R . —58
I —HAE . Clkt0 7] LLE PRI BP IR s A B A o i SUs THEUE TONTO Bk i K
B (ZETW AR OXFF B4 H EL B 27 7728 OCROA, 5E XN TOP, & X KAE N MAX LIRIX
BB, THEER S TE BB AE . AT EER T TONTO BA R ME (BT
0x00, & XN BOTTOM) I, THE#s#ATIn—#fE. it 8Tt 80l TONTO 2ilik
OCROA/OCROB I, W #AR A& A LLERVLECI , 23 % B E A f H LU {5 5 OCOA/OCoB, K
FEAE PWM BT . 4 R A SEIX IR (RIS, 15 FAEIX IS ] (DTRO 27 A7 7% FoAT B ) vt
PO KRB C AR PWM BT . AT ATE R ERR COMOA/COMOB 7y 2k 5K 1]
OCOA/OCOB W T4, B W B AR A AR, il S e A A 1 B 25
COMOA/COMOB £z 3K 5% 4] OCOA/OCOB i it

BN ] B P B E AN B R R A A, IR I 3 K oy A5 A2 T TCCROB 2747 25 1)
CSO fr 4z, VEAHREIAR WL TCO A1 TC1 T/ e 254y .

THER K 8 A, SCRERUMTHE . P = AR A xR 08 16 TAE A Xl 432 T TCCROA Fi
TCCROB A fFas ) WGMO ArR#zl . MRIEA R TR, tHEEsx & — g cikto
SEPE R B E . AP EOR AR T, AT TIFRO AR A7 A% 8 Hi bR & Tovo
Pt BAT. 4 Wl RERT AT = A2 TCO T Hi Hi b

i B LU TR U EE TCNTO A HE EL L 27 A7 4% OCROA F OCROB FMELIEAT ELEL, 4 TCNTO
T OCROA Y OCROB IR A KA LLEILEL, f7T TIFRO 2317 1%t LR & OCFOA B¢
OCFOB 2> B A7 . 4 Wi ge s vl 7= A TCO %t EL R VT AL A 1

TR, £ PWM LIERAR N, OCROA il OCROB A7 as NG M A7 0% . TR @R
A CTC BN, MM IIRE R AL THEENE B A B /IMERT, S 27 4748 T BB [R5 5
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B 2725 OCROA A1 OCROB H1 25, 1 I, TAERE R 25 5 ik

TG P Az B AR I T 77 A A Xy 1) AR D A i o A8 s b 56 ) D s DG B R B3 L 4k 2R
i LB (S 5 OCOA Fil 0COB. HAR ™A= J7 0L TAEAR AR B 7o B 1 ik . B0 Hr
ELE 15 5 OCOA Fi1 OCOB it BIAH N 51 A, I8 00 B 1% 51 I 7 7 27 A7 28 8

fh o

Ty TCO N ERA I . TCo B 1 ST B AR T, 1A 8 At Es, 2 M
H EUEL T 2 ANBOR = A3 I BT

TCCROA TCCROB DTRO TIMSKO TIFRO
I v U v -
I | Clock Generator |
: Clock «———rem2x— clkio :

Prescaler [ :
| < I |
[
I —| Edge Detect |<—| Sync |<— Pin Mux
[ [
-t == — = -l
| Counter |
| v v :
: \T/ Control I
| |
| counter |« > TCNTO |
: |
S ieie |
I OCROA Waveform Generator |
|
| h 4
| g
| Compare DEEe] S »  Pin Mux
I Insert
[
|
| OCROB Control
[
| Y
I .
| Compare B > Pin Mux
| Insert
- -
TCO 4519
LEHRC

JE I THECES 0 A7 DURPAS R 1 TARRE S, RAh il 5 (Normal), EEAZDL RS E % (CTO)
R, PRk 98 B R ] (FPWMD B SCRIAR A A2 1R kot 98 BE R (PCPWMD #5K,  HI e
PR EIE R WGMO[2:01 R F o N LR AR R IR X DU AR R 47 PRS2 ) i e Ll
BT, Al A7 A CBY REIR, RN “x” REFZRIX PNt FLE R T ilIE .

BEHRA
AR 2 R I T B e 7 B AR AR, SRR B A A s )iz WGMO[2:0]=0, i
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B KAE TOP y MAX (OxFF). ZERXFMRICT, 807 & — B el —idg, =4

TR 2L TOP i 5wk [F1 21 BOTTOM HEBi 46 BN 7ETHEUE TCNTO R ZF 1K [F — ANt

H iy b BB A7 2 B BOA R AR Tovo. X R Tovo AR GRS 9 v, K2

REWEMARPWIEE . it h W RS FET 2 B 30TER TOVo bridi, iFnT DL & kg e

I TFEER I A . BRI NIRRT R R B, ] LABEI 5 O T EUE .

T B OCOx 5| I 77 7 23 4745 o Hh INE A e A5 20 ELERAS 5 ocox I TE - 4 COMOx=1

i, AR EEUCHCE 285 oCcox {55, XAMEHL R Mz LA R A kT
focoxnormal = fsys/(2*¥N*256)

Horp, N FRORIE R 7 (1, 8, 64, 256 B 1024).

i B PR B e o] DU SR = A R, AEDR AR @A S AR A R, 1IX e SR Z cPu

(AR [A]

CTC

#HE WGMO[2:0)=2 I, EIFit%as o 3k cTe 8k, 3 A K {E TOP i OCROA. 7E
AT, OO0 AT Bl — 383, SR EME TCNTo 5T ToP it
K asiEE . OCROA 72 SL T THEUII IR KAE, RIS 1 e . 1AM AUE 1S A P i) AR 2
Zy s LR VS R e AR, i Ak T AN SR SR
AR BIA TR OB, B LB VT BC AR 6 OCFO # B A7,  AH S HH T3 B 2 o7 I e
Sxpare il fE RS AR AT LLSE 3 OCROA 2P A7 as iAo KAl . ZAERXRMER T
OCROA & A (FHIXEE I, TETHEG ULIG T2 a8 BRI 1 Tl o Al as TAE TR KIEE A
PR fe/IMEIBHEEL /NG WS N OCROA HIELME /N T4 1) TCNTO {ERT, 1T Ak
— IR ELIRVCHC o 75 F — IR BB VC T A A2 2 /T, THEE AT A e 1T 43 TOP, 2R )5 FE A BOTTOM
U6 THEE] OCROA fH. FIF @M —FE, THEUERIZ] BOTTOM [¥TH4 i & L B A7 TOVO A%
—+

W E 0Cox 5| I s J7 1) 23 4745 N H I 4 Re 45 2140 H EL S 5 ocox BIIEE « 4 COMOx=1

i, AR UCHCE 285 oCox {55, XAMBHL R MR LA R A 2R TH5
foconcte = feys/(2*N*(1+OCROXx))

Hrb, N BRI (1, 8, 64, 256 B 1024).

MARATLLE H, 241 E OCROA Ny 0x0 H LT i, 1T LASRAS I KAR N foys/2 1T H

W

HIF P FE

W HE WGMO0[2:0]=3 5§ 7 I, 2R iHEss o gENBLIE PwM 1R, BT DU SR A m A
PWM %, ¥ KAE TOP 4371129 MAX (OXFF) BY, OCROX. tRiE PWM #:zA1HAl pwMm 45
RAFE T B AR e, 52N E/ME 0x00 213 TOP Ji& X [71%] BOTTOM T it%i.
iHEUE TCNTO 213X OCROx B BOTTOM I}, #iHi tLiAE 5 ocox & B eiE =, Bk T
P B comox ik B, TERE WA AaRdiiid . BT RA P, ok pwm B
ERAEATUR R A OUA A E AR ALAE IE PWM BT PIAr o m s PR A 15 B PWM AR 33
TIhEAT, BR LA DAC B . w5 o] LAk NN e as i (IR S IR, A
MR RGRA
LB BE R OAE T, @I R AR TOVO Ktk BAL, FHE LA S oh 2 118 58 37
FILCEUE . QR ERe, 75 W RS F2 ) nT DUBE B LU i 2% OCROX 7 4725
BHE OCOx 5 IR J7 v 25 474 N i I A Re 45 2140 H ELBUE 5 ocox BIEIE . BRI
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AT F R A 2Ok

focoxfowm = Tsys/(N*(1+TOP))
Hrb, NSRRI TR (1, 8, 64, 256 B 1024).
24 TCNTO F1 OCROx &A= ELARVLHCHS, P~ Eds st BN (FEZE) 0Cox 5%, X4 TCNTO B¢
T, PORSEHEREE (B ocox 155, LA™ PwM 3. itk OCROx HIHRfE R+
SR AR PWM U . 24 OCROX 14 9 0x00 I, it (K] PWM J94F(1+TOP) AN it-Hi it
B —AERRIERKI . 24 OCROx BB A BT, it i T R EE 0 s H T B LT

P07 EIE PO

" E WGMO[2:0]1=1 % 5 i, ER T3 0 EAMAEIE pwMm B, THEUW R E
TOP 73 71178 MAX (OxFF) BY OCROA. tH##sRk X n#fE, H BOTTOM i ] TOP, K5 X
i F] BOTTOM, FEE . 53k TOP 1 BOTTOM I ¥ e a8 i-# /7 1a), T EEfE
TOP B¢ BOTTOM L35 R4S B — AN H g, /eI B #2941, 1H4UE TCNTO 5 OCROx
VCRCHT, i LS5 ocox =il e E AL, Bk T thid i comox ik . 55
FERAERALL, AR E T SRAR I B KR BN, (B ARG IR0 BRI B & T FE LA
FNAEIE PWM FR3CR, it $30% BOTTOM i B AL TOVO Fridi, 24t %3ik ToP I EL#k
SRS R SR B LU . an SRR W fsiRe, 78IRS AR T o n] DASE BT LU R4z i 48 OCROX F
1745
WE oCox 5 I B J7 v 23 474 i i IR 74 6845 2% H ELEUE 5 ocox HIE . IR 4
n] N A kT

focoxpcpwm = Fsys/(N¥*TOP*2)
Hrb, N BRI SIE T (1, 8, 64, 256 B 1024).
EIBIE TGS FE R, 24 TCNTO 5 OCROx ITFRHT, =4 gsmtiE= (B oCox 155 . 7F
RS FEH, 2 TCNTO &5 OCROx VLHCHT, JIEF~ L4t El (%) ocox 55 . Hilt
OCROX [ 2= A 45K K PWM 3. 24 OCROx ¥ B N fi KAE B I/ MERT, 0Cox 1554t
2 — BEARFHE T B S P

N T ARIE T PWM R AE S MEPI IR, 7E30A RAE LR UCECRS , ARSI N e
HE: ocox 55 - Zh—FPiol g, 4 OCROx MI1E HH i K AH OxFF B0 N H AL HE I . 24 OCROX
NI KA, THBUEIA R ECRIT, Ocox % H -5 AT T B /7 v 20ns LU AR DU FE ) 45 SRAR TR, BRAR
Fr ocox A%, £ 5 5 L EE ) OCROx B (JE OXFF), OCOx fME < — B ff¥:, H
BITF B & AR LR VLD i B« IERS OCOX 15 5 3 AR LA AME A FR O X B, TR 75 B AE
TCNTO 2Iik i KAEI E4: OCox 15 5, BLRIA KA LR ULEC I B4 ocox 18 5 HIZE —Fhih
Blo FEFHMENLE, 4 TCNTO ML OCROx A4 THET, PRI 2 25 2k — IR ELE DL AL
T G RAKSFRIE T 7= o [FIFE 75 BRI OCOX {55 2% SLIML A /IME P9 I R 5 R A2k o

FEIX BT T2

WHE DTENO £ “17 B, R ASEIX I A ) DhRes {58, OCOA Fl 0CoB ()4 H K L4 1E B
I TE A T A B SR AN T AR X [], (]I FE 9 DTRO 27 A7 2 R TH 48
i Bh BB X6 R A (A1 . R EFTR, OCOA 1 OCOB FIAE X It [a] # A\ 22 LLIEIE B LR
B N ME. 24 COMOA Fil COMOB [F2h “2” B “3” f, OCOA HIH: A5 OCOoB
BIEAEAIE, 24 COMOA 1 COMOB 458 “27 8% “3” B, OCOA [ OCOB M
W PEAE I -
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Bottom OCROB TOP OCROB TOP

%
%
%
%
%

TCNTO /\///\/ FPWM

OCO0B_pre | | | | COMOB=3
ocoB | | | | COMOB=3
OCOA | | | | COMOA=2
OCO0A | | | | COMO0A=3

Dead Time H H H H

OCOB_pre | | | | COMOB=2
OocoB | | | | COMO0B=2
OCOA | | | | COMOA=3
OCOA | | | | COMOA=2

Figurel FPWM T TCO ZEXATE)#55l
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Bottom OCROB TOP OCROB Bottom OCROB TOP OCROB  Bottom OCROB

el

TCNTO /\/\/ PCPWM

OCO0B_pre | | | | | COMO0B=3
OCcoB | | | | | COMO0B=2
OCO0A | | | | | COMOA=3
OCOA | | | | | COMOA=2

Dead Time H H H H H

OCOB_pre | | | | | CcOoMO0B=2
ocoB | | | | | COMOA=2
OCO0A | | | | | COMOA=3
OCO0A | | | | | COMOA=2

Figure2  PCPWM &R T TCO ZE X B a]#5 i
BE DTENO fih “0” i, $f ASEIXE B (D RE# 25 1L, OCOA Fi1 OCOB 14 vk 2 N4 Bt
B B e AR R .

R AP

R R, SR A B I () I i R S T RO IR B, R SR A T v T R B s 4y
I PWM BT o I AR B 3B R Y 38 32M RC R3% #% HO 4 HE b re32m 33047 2 5450k
PR BRIk, fEHEN S BT, FRMERENET 32M RC R ARSI RE, BRI E AL
TCKCSR ZFA7#sf) F2XEN 7, Ff5¢fF— & I [F] B RIS M e G Shbtee .. e, TEA
TCKCSR ) TC2XSO o7 A 2 I 1+ H 8 128\ iy S I B A =X

AT, R a5 SR RP LR, MESFFA (I TCO AfFa 513 £ TAE
FE R B, R, e E AU R AR A I o2 P ), B R
X TR I BT ) B AR AR AT AR AL SRR N ORI BRI AT IS S B,
TER— RGN B, TR LA NP,
1) HEFEEA;
2) DRGNP (NOP BUIRAE RGN BH R 2788 );
3) EEE A4 A BB,
4) HEAN RGN (NOP BUERME R G B R I AE28).

o v TR I R I A AE RS HEAT BRI, B TCNTO AME A F2s il EEeina, it Hds
AERHT U, TCNTO [PME 2Bl Sd e B4, vl s 4es (GRE cso AE) Fiit
TCNTO FIME .
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FIAARIENX
TCO HFERIIFR
TCCROA* Ox44 0x00 TCO &I ZF f7 48 A
TCCROB* 0x45 0x00 TCO %M 77 /745 B
TCNTO* 0x46 0x00 TCO THHUA T A7 4%
OCROA* 0x47 0x00 TCO %t Hh LU IR A7 4745 A
OCROB* 0x48 0x00 TCO % th LU AR 4745 B
DSX0* 0x49 0x00 TCO i A R4z 7 A7 7
DTRO* Ox4F 0x00 TCO Bt IX I} ] & 47 2%
TIMSKO Ox6E 0x00 SE I THELAS O H W BE i AT A7 A
TIFRO 0x35 0x00 SERF TS 0 TR B A A7 AR
TCKCSR OxXEC 0x00 TC I s il FDIR S 25 A7 4%
(CE=Y |

RV MR AR AR T RGN BT I Bl R, RAT T A A AR T RS
BN

TCO 54231522 A- TCCROA
TCCROA -TCO ¥l 27 {745 A
Hihk: ox44 BRINH: 0x00
Bit 7 6 5 4 3 2 1 0
Name COMOA1  COMOAO COMOB1 COMOBO DOCOB DOCOA WGMO1l WGMOO

R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name ik

TCO FLHZVTHED A i H A Az il i or

COMOAL FI COMOAO —B2H it Eb B i A 4% i COMOA[1:0], FH R4 il
. COMOAL OCOA (I . ik COMOA 1) 1 fielis 2 M ER B, i R &5

P& OCOA 5IJH, ANidiZ 5| BB J7 I A7 2 o 200 B v A et HE L IR

TEARF TAERET, COMOA % L BHB I sl A =, HoAd W L

AR A ] A A

TCO HLARUTAD A fay A Az I A

COMOAO Fll COMOAL —tBZH Al ELE AR 4] COMOA[1:0] , FHRFZH
. COMOAO OCOA IR . WIS COMOA ) 1 hral 2 A #RE AL, i bl e o

P& OCOA I, ANidiZ 5| B 7 Il A7 #0200 B v A4 Rt HE BRI

FEARF TAERLEUR, COMOA S th LA b AN |, EoAA I L

AR g ] A A

TCO FLHZVLEL B % S gzl =

5 COMOB1
COMOB1 F1 COMOBO — 2 2H Jift bh st i HH A% 3% il COMOB([1:0], FH k4%l ocoB
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COMOBO

DOCOB

DOCOA

WGMO01

WGMO00

(ot . Wik COMOB 1 1 Ak 2 Ar#BE AL, il LR L
0COB TSI, AN iZ 5| A 4k 7y 1) 2547 o o 20 B e A et ML . B
A TAERLECUR, cCOMOB X #in H ELBL T A% AN ), LA D, b A H AL
A HI R R o

TCO LLACVLHLT B % th A Az HMIRAL o

COMOBO FI comoBl —tZH i bk A A=l comoB[1:0] , FH kA=l
OCOB [ % . W COMOB (¥ 1 frek 2 Al E AL, it LB 5 4
% 0COB FIHl, AN iZ 5| A5 75 1a) 25 A 2% 06 20 B v 4 B L RO . A
AF TAERER, cOMOB Xyt LB T i il AN 1], LA D LE e
R ) R A

TCO % A Hh L A fat R il B o

L E DOCOB £y “1” I, Al IFEICH i th LLEUE 5 oCcoB i fiifk. 2k
A fid A AR, BEAR E 30 OCOB [RIBE r «

1% % DOCOB iy “0” B, il stk th lb 5 5 0CoB #idk k. Mk
A Al R AR, A2 G H] OCOB I f it o

TCO % P H EL A5 4 i AT o

L E DOCOA Ay “17 I, il I8 5P LS 5 OCOA B fdiRE. 2k
AR AR, BE AT E Bh5C ] OCOA BTt -

i E DOCOA fry “0” I, Uk Is 5% H LS 5 OCoA #i4E k. Kk
Al AR, A2 ICH OCOA [ TEHi H

TCO I AR % | e iz

WGMO1 F WGMO00, WGMO02 — 2 4H ik JE = A= b iz il wGmo[2:0, %
TS I T8O A = A2 07 3, BAR W% 7= AR AR A S ik

TCO I AR A% MIRAL o

WGMOO Rl WGMO1, WGMO2 — 4 el 17 A 15 a4 i wamo[2:0], skl
THEES T8O A = A2 07 3, BAR W% 7= AR R Ak S ik

TCO 1221528 B- TCCROB

Hutik: 0x45
Bit 7
Name FOCOA
R/W "
Initial 0
Bit Name
7 FOCOA
6 FOCOB

TCCROB -TCO =il 27 /7 %% B

ERINE: 0x00
6 5 4 3 2 1 0
FOCOB OCOAS DTENO WGMO02 CS02 CS01 CS00
W W/R R/W R/W R/W R/W R/W
0 0 0 0 0 0 0

ik

TCO 5 HH H E A A 3284

TAETHE pwM U, R RAIE I % s 4 LE B, FOCOA 5 “17 (7
AR A LURULAL . 5| L E TS AN 22 B AL OCFOA brk, AN HaEL
THEEEM A, HRHH 51 OCOA K T4 HE COMOA )14 B AH B 55 345,
IR EL IR AT LR IUEL—FE .

B2HL FOCOA (IR [ — B AE .

TCO #E 4 Hh A B F L.
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TAETHE pwM AN, A] LIS I s 44 tH EL LA FocoB 5 “17 175
AR A LUBULRAC . 5| L UL A 22 B A7 OCFOB AR, AN EHEL
THEENES, ERHH 51 0CoB K 14 COMOB )5 B AH M) BT,
IR IR AE T LRI —HE .
B FocoB fREHE—E N ZE .
OCOA fi th g FE PR HIAL. 241 B OCOAS 1y “0” I, OCOA MM
5 OCOAS 511 PD6 it ; 41X E OCOAS 7y “1” B, OCOA I M 5| PE4 i
H(QFP32 #HALTHED.
TCO 4L X Fif Bt 42 il Avr
2% E DTENO Ay “17 B, fHREFEIX I [E]4f A\ . OCOA F OCOB H47£ B i
T8 BU A 7 AR O A A N BB DR 8], B4 N AR B DX T T Bgs e
4 DTENO  DTRO & A£#4 XS B TH i [ g« OCOA iyt I AR ME i como Al
COMOB [¥I%F R K R g s T OCOA i N L X I 18] Ji5 3 FE AR 1 A% T
2% E DTENO Ay “0” B, ZEIEZEX [R5, OCOA 1 OCOB i A
& B HeBd AT AR RO .
TCO I AR A% il i iz
3 WGMO02 = WGMO02 1 WGMO00, WGMO1 — e 2H il i 7= A= A % il WGMo[2:0], #%
il B RO AN AR 7 3, Bk WBOE - AR R AR R
cs02 TCO I B i Fdz il i i o

2 R T i EEE o I e
. Cso1 TCO I ik e il v
R T i EEE o I e
CsS00 TCO I ik 4 KA o
R T i EEE o I Bh
CS0[2:0] Eiipa
0 Tom B, 15T
1 clksys
0 2 clkeys/8, KBTS ES
3 clkeys/64, K E THAHAT
4 clkeys/256, K H o Aas
5 clkys/1024, K o A%
6 SN B TO S, R IR AR
7 HHETER TO S, BB

TR AAE pwm B BB AT CTC #D R, bk AR Ao ot L B )
il o

0 ocox WiJF, #H 10 HigfE
1 ALV LR % ocox (55
2 LR ILRC I E % ocox 15 5
3 LLECIL RN B AL ocox {5 5

RGP PWM R PR AR O A e PR R
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0 oCox Wi, @A 10 Mk

1 4

2 FLELILAC i %5 ocox 155, AMEVLHACH E A7 ocox 55
3 i ILECES B AL ocox (55, f KA ULACHT i % 0Cox {55

R OUAANIAZ AR AN LB ey H 5 2O it L BT 1 2

it
0 ocox Wi, A 10 R
1 TRE
, FEFEHECT R LR S % ocox 155, M iH 5T b DL A B Ar
ocox 5%
5 FrFEHECT Ee VSRR B AL ocox (55, M 5T bk DL EC i %
ocox 55

RGP AR A

| wemo2:0] | T{EiEs 37 OCROX 1Y%l | i1 TOVO ()
Al MAX

0 Normal OxFF

1 PCPWM OxFF TOP BOTTOM
2 CTC OCROA AL HD MAX

3 FPWM OxFF TOP MAX

4 {8 -

5 PCPWM OCROA TOP BOTTOM
6 R -

7 FPWM OCROA TOP TOP

DSXO0 - TCO & IRIZ HI S5 88

DSXO - TCO M R IFHE#) 2 1775

Hiuhik: ox49 BRIME: 0x00
Bit 7 6 5 4 3 2 1 0
Name  DSX07 = DSX06 = DSX05 DSX04 DSX03 DSX02 DSX01  DSX00
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name ik
TCO filh R Y PEAEHL RESE 7 A7
25 B DSX07 A7 A« 17, TCL i Hi A D D9 5 T H ELAUE 5 0CoA/OCoB
. Dsx07 Kl R YA BE . 24 DOCOA/DOCOB fi7°4 “17 i, Pl & Y5 1 o Wiks 25
AL BT 23 B 39511 OCOA/OCOB H T 4t «
215 B DSX07 A7 A 07N, TCL i Hi A D D9 5 T H ELAUE 5 0CoA/OCoB
0 ik A R A 1
6 DSX06  TCO filh R ISE B3 HlfH AESE 6 £,
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2% E DSX06 hr N 17, TC2 Jii tHAE v o 25 P i th EL#L{E 538 7% 0C0A/OCOB

ik % VR AR AT BE - 24 DOCOA/DOCOB 1724 “17 I, Firidk i /& Y ) b b b 2 2%

FFER LI BT 23 F 3961 OCOA/OCOB i T 4t -

21 DSX06 fr A 07N, TC2 i HA 1 D Dy 55 Tt B LS 5 0COA/OCOB

f i A YA A AL

TCO fif A Y PEAE L RE S 5 AL

1 E DSX05 A7y “1” B, SIHSFAR AL 0 1 0% M LU BUE 50

OCOA/OCOB [{Ifi /% IR M T AE . 24 DOCOA/DOCOB £y “17 I, i idk fih /% Y 1)

AR 5 A A7 A AL 1 TR 22 B 3155 ] OCOA/OCOB IrI Tt -

21 E DSX05 A7y “0” B, SIIHLSFAR AL 0 1 0% M LU BUE 50

OCOA/OCOB FIfilt R IE M 2E 11

TCO fi R Y PEAE L REZE 4 AL

MWE DSX04 Ay “17 B, AREEHRT 0 1E ¢ M g LLEBUE Sk

OCOA/OCOB it /% JFE M i AE . 24 DOCOA/DOCOB £y “17 I, i idkfih 2 Y 1)

kT bR AR A ALK _ETHE 2 B 355 ] OCOA/OCOB [FIB 4t -

M E DSX04 £y “0” B, SR 0 1E v oc g L EUE S s

OCOA/OCOB FfIfil R IR 2L 1L

TCO filt R IFE e il REEE 3 £,

M E DSX03 ik “17 I, AR LEES 1 A8 OmIE 1 1E A R L

&5 OCOA/OCOB [1fil & 5 #E (£ fE. 24 DOCOA/DOCOB fiihy “1” B, i
3 DSX03 Al A YR 1) p Wb B A AR AL 1) _E T2 B 355 OCOA/OCOB U T 4

He

M E DSX03 ik “0” I, S LEES 1 I8 OmIE 1 1E A R L

55 9% OCOA/OCOB [fi A Y4 2% 11

TCO il R IFE e il REEE 0 £,

2 E DSX02 7y “17 BF, BAULLEES 1 18 HOEIE 0 1F 9o I8 Ml H H i

&5 OCOA/OCOB [1fil & JE#E (£ fE. 24 DOCOA/DOCOB fiihy “1” B, fii
2 DSX02 Al A IR 1) Wihm & B AR AR AL 1) BT HE i< B 355 OCOA/OCOB Uk T 4

He

2 E DSX02 7 “0” BF, BALLEES 1 18 HOEIE 0 1 9 o8 Ml H H L

&5 OCOA/OCOB [rIfil R IFpt 25 11

TCO il R IR PR HI A RE S 1 .

2 E DSX01 72 “1” BF, BAULLEES 0 IS HOEIE 1 1F 9o o8 Ml H H

&5 OCOA/OCOB [1fil & IR #E (£ fE. 24 DOCOA/DOCOB fiihy “1” B, fii
1 DSX01 i i YR I Wb 75 25 A7 28 19 b FHI A2 B 3 9% OCOA/OCOB Ik T i

He

21 E DSX01 72 “0” BF, BALLEES 0 IS HOEIE 1 1F 9o o8 Ml H H L

559 OCOA/OCOB [Ifi A Y4 2% 11

TCO fit A YL PEAE L AE SR 0 AL

2% DSX00 72 “1” BF, HRALLLEES 0 IS HUEIE 0 1 9 I % H L

55 9% OCOA/OCOB fHIfil & IRM: I RE. 4 DOCOA/DOCOB £ “1” i, Fr

A R 5 1) T WA 7 A A7 AR AL LR 22 B 355 ] OCOA/OCOB (¥ i

Ho

2% E DSX00 74 “0” BF, HALLLEES 0 IS HUHEIE 0 19 58 % H L

5 DSX05

4 DSX04

0 DSX00
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{59 % OCOA/OCOB Fifil R IR 24 1k,

R YR A i R R R R
K] OCOA/OCOB 3§ Fi2 5t B il &2 IR i 345

I Y R S

DOCOX i “07, fil Ui 5% A Tt o
REd2A 0
1 0 R LL A 0 JE@iE 0 ACIFOO 1] b FHiEHE < 41 ocox T4
1 1 eV R E B fa: ACIFO1 [1] b FHERE G A1 ocox T4
1 2 PR LA 138 ACIF10 [_FHiF K 5% 1] ocox ¥ TE it
1 3 PR L 3 1 fﬁ‘fa: 1 ACIF11 (1) TR G A ocox T4
1 4 AR BT 0 INTFO [1)_EFHVHKS < P4 OCcox Y T% i Hi
1 5 5 TSP 0 PCIFO 1) EFHIFKE SC 1 ocox I % i th
1 6 TC2 it TOV2 I b TR 5 T OCox U TE i th
1 7 TC1 % TOV1 [ b TR 5 T oCcox U IE i th
EE:

1) DSXOn=1 7/~ DSXO ZFAE2eMIEE n AN 1 I, 27 aeirn] [F] B A .

TCO i+ ¥{EZF 1588 TCNTO

TCNTO -TCO 7/-$ /5 F 77 A%

Hihk: ox46 BRAME: 0x00
Bit 7 6 5 4 3 2 1 0
Name ~TCNTO7 = TCNTO6 = TCNTO5 = TCNTO4 = TCNTO3 ~ TCNTO2 = TCNTO1 = TCNTOO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name ik
TCO T EUE HF A7 %
L TONTO A7 2% 1] DLEL N THEER 1K) 8 AT BUE #4752 5 5 i)«
CPU X TCNTO &7 £7 # I 5 B AE S AE N — AN s I 2 I e S REL L L AC DT S 1
KA, HBMfEER s EET b, XTI 1L TONTO /743114 5 OCRO
7.0 | TCNTO | F{E—EMALE K4 W,

WIHE N TONTO HUE %5 T 80581 OCRo fA I, HLEILI & Bk, EAA
IEH B KA SRR

BOA RIS BRI 58 I 23452 1 T4
s LI Z U 0 5e 2w -

{H cPU {57 LLiJj ] TCNTO. CPU Hit#

TCO BB 1583 A- OCROA

OCROA — TCO % B 5 /775 A

Hudik: 0x47 ERIMHE: 0x00
Bit 7 6 5 4 3 2 1 0
Name OCROA7 OCROA6 @ OCROA5 OCR0OA4 OCROA3 OCROA2 OCROA1 OCROAO
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R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name Rk

TCO i i LA A7 17 4% o

OCROA % —A™ 8 RLAEHR, 7[R W7t 15 714U AR 4{E TCNTO HEAT Hist HLR
VEfC ] AR Sk 7™ A 4 i1 L P, B3 I RAE OCOA 51 B~ AR % .«
M PWM B, OCROA % A7 233 FH WG 37 A7 38 1 il AR
7.0 = OCROA | MVLELIEZMIZN, MM IhRe 2%t 1R . XUEZM AT LK B35 OCROA Z1F
a5 TR OB B IME I ZI[FE K, TR LB A A KRR PWM fik
Wy BT K
i WG b ThRERT, CPU V5T AIJE OCROA ZEpPaFfrae, 2R 1L WZEhThae
CPU Vi [ ) /& OCROA A& .

TCO HjHH LR Z5 1588 B- OCROB

Hihk: 0x48 ERIME: 0x00

Bit 7 6 5 4 3 2 1 0
Name OCROB7 OCROB6 = OCROB5 | OCROB4 @ OCROB3 OCROB2 OCROB1 = OCROBO

R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name E1:p

TCO %t LbAR B A 74 o

OCROB A& —A 8 frMEE, K 58 2E TCNTO BEAT HLE .
PR DT T AT DA FH S = A= %t B2 v T, 803 B SRAE 0CoB 51 E 7= AR %
2 PwWM 1S, OCROB #3772 3 F SR Ph 77 A7 45 o 1711 510 TAEAS
7:0 OCROB | AFILAERMAT, WEMIIRE RN . WG n] LI T H OCROB
A SRR R BB IME ZI R Bk, TR L7 A X FRIY
PWM fikafr, JEBR T FHikit .
i ISP IIRERT, CPU T IMAIAE OCROB ZZph75fins, 510 nThk
iF CPU Vi 1] ) /& OCROB 4 o

TCO YT R k1= 2s- TIMSKO

TIMSKO — TCO 1 BT B 25 7 o

Hhuhik: ox6E ERINE: 0x00
Bit 7 6 5 4 3 2 1 0
Name . . . . . OCIEOB ~ OCIEOA = TOIEO
R/W - - - - - R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name ik
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7:3 R
TCO %y L% B VLG AR W e A7
24 OCIEOB £y “17, HA R WA, TCO HHi ik B ILACH Wi fffE. 24

2 OCEOB  pume AR, D TIFRO th OCFOB M EL LT, i .
24 OCIEOB {24 “0” W, TCO ¥t LAk B VCFCH Wik 25 1k
TCO %t LA A UTHC A BT BE 4
A 24 OCIEOA 72Ky “17, HAJR-WiEAr, TCo firth Lk A ILACH Wi fiRE. 4
ERe VR R £ R, B TIFRO H1 OCFOA o gl B A i, Hpir=A: .
24 OCIEOA fi7h “0” B, TCO Hrth b A UCHC H Wi 2 ik
TCO ¥ i H T REA .
0 TOIE0 2 TOIEO P “17, HAJRFWiBELL, TCO Wi fiiae. 24 TCo KA H,

B TIFR [ TOVO L B AL R, wRilr=As.
24 TOIEO 24 “0” B, TCO % g gE k.

TCO DR Z 15 22- TIFRO
TIFRO — TCO 1 Wi iR B A7 A7 2%

Hudik: 0x35 BRME: 0x00
Bit 7 6 5 4 3 2 1 0
Name = OCOA 0CoB - - - OCFOB OCFOA | TOVO
R/W R/O R/O - - - R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name iR

B LE B JE A 5 OCOoA.
i LR TEAS 5 OC0A, AT EHEAT 5 . BAFATER{ERE OCOA 15
SHH R AN 10 51 2 R/, T SeiE OCOA 7 IR Sk 3Rk Bk B4 HH

T O ke B, JFTIEATEE coMoA 1B FOCOA Rk
HM M, BEHRIEERE OCOA (555 RHAR 10 51 L2 Fr=tE 2RI
FHuRk
it LB R4S 5 0CoB.
i LLBL (S5 0C0oB, AFRTIUEA AT S . #AFAT/E AR 0CoB 15

. 0CoB St = HARRL 10 51 25T, 775G EEL OCOB A7 M{H KR BUR Z 4
LLE AR S IRk, R I@idAC B comoB AL FE AL FOCOB Ak itAr
HM M, BEIEEEE 0CcoB (55 i RHAMN 10 51 L2 Fr=tE 2 R1
FHuRK

5:3 RE

TCO %t LA B UCHEAR AT

2 TCNTO 55T OCROB I, HWEHILHA HILIRES, HEMLERRE
2 OCFOB  OCFOB. #ULii#ith Lk B *ikifiifk OCIEOB iy “1” HAJmhWikr &g

BL, WSer= AR LB B . AT b Pk R 55 72 P IS OCFOB K H 213

%, B OCFOB fi5 “17 HA[IERZAL.

TCO %t LAk A DCHC AR EAT .

24 TCNTO %51 OCROA If, LLEHusts HILHLE S, JFE M R E

1 OCFOA
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OCFOA. # LI L A HHIi{EGE OCIEOA y “1” HAa R iiin & E
£, Mo~ AHth tEEL A il ST s W IR S5 A2 57 I OCFoA 4 B 3l
%, B OCFOAfIF “17 tHAiERZAL.

TCO i bR B AL

Mt gse R A A, B AR Tovo. # IR H BT 8 TOIEO
N1 BARTRWREEL, WaAgi bW PAT I W IR SR
i TOVO ¥ H BhiEE, B4 TOVo 15 “17 MriEEi%L.

0 TOVO

DTRO - TCO 3L X Y 8 H 588
DTRO — TCO ¥ [X i} [R)4% fhi] 27 7752

Hodik: Ox4F RINA: 0x00

Bit 7 6 5 4 3 2 1 0
Name = DTRO7 = DTRO6 = DTRO5 = DTRO4 = DTRO3 DTRO2 = DTRO1 | DTROO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0

Bit Name iR

TCO BE X v [A] 25 7.2
0 DTRO 24 TCCROB &1 7E 441 DTENO 74 “17 I, JEAZEIX Al dlpfsae, Br

N HIFEIX B 6] 1 DTRO RS, B[R] (K J% 9 DTRO AN S BT ) 7 1)
A 1]

TCKCSR - TC f¥ #hiz & SIS E 588
TCKSCR - TC Bf4p#H] 5IRES T4

Huhik: OxEC BRIME: 0x00
Bit 7 6 5 4 3 2 1 0
Name - F2XEN  TC2XF1 = TC2XFO - AFCKS ~ TC2XS1 | TC2XSO
R/W - R/W R R - R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name ik
7 - TR

RC 32M & 45tk HH (3 e 2 7

i E F2XEN A4 “17 B, 32M RC #R3% 8 A4 B RE, S 64m
6 F2XEN | F) gt 4.

MY E F2XEN 100 “17 I, 32M RC Hk 3% 2% (K544 g Ak 1E, ASRgSa

64M [F] EIE I i

TC g B bR B AL 1.

DLE I TS 1 A7 IR .

TC fEd A AR £ 47 0.
4 TC2XFO 43 TC2XFO {14y “17 W, RATER T3 0 TAET =il #iii =, A

“0” I, RIS 0 TAET RGN .

5 TC2XF1
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3 - TREH .

2 AFCKS  ACO/1 JEUKIBhik$%, TEAHE LiEZ% OP/AC E Y
TC I s I B AL 1.
WEBT A 1 T AR A
TC o I A 2 R il 7 0,
MYE TC2XS0 il “17 B, GEPEE R TS 0 AR T modl i fh s

0 TC2XSO | M E TC2XSO £y “0” W, L& 4% 0 TIE T R =,
BEE TC2XS[1:0167 1, FE5E5 ECCPR 217284 0xD8, RJGTE 6 MRS
R Al P A BT 2 5 NI S 21 TC2XS £

1 TC2XS1
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16 (7/EA/ 118055 1

EIFAY 16 iR, SOV 16 fiIAY PWM
2 MRV R 8T

W IPRHE B LR 538

1 NMRABIRETT

H N\ IR S HHIZS

LERILE N B BB g H B NE
T FHEOPBIBAHSIER) PWM

g/ZsH) PWM [FHR

SRR R 23

NSRBI EE8

4 MATTRIDHTR

X IV iEESIs) PWM

4 DOk ARRBRIXE PWM B
SRRV NSRS DY (500KHZ@7BIT) PWM

5y

TCCR1A TCCR1B DTR1 TIMSK TIFR
I SR S R L
| | Clock Generator |
| Clock [ ———rem2x— clkio '
: Prescaler <o ® '

v v l
|
| ——| Edge Detect «——| Sync |«—— PinMux |« T1
| |
- -
| Counter |
| A 4 \ 4 :
|

Control |
| ' |
: Counter |« » TCNT1 :
| |
F——pm e — ] |
: ICR1 Input Capture :
| |
| = Noi ACO— |
| ge oise |
<_
| Detect Canceler ) |
: Pin Mux |« : ICP1
I I |
i |
| OCR1A Waveform Generator |
! !
| A4 |
| ; |
| Compare DEEE) e > Pin Mux » OC1A
| Insert |
| |
| |
| OCR1B Control |
| |
| v |
| f |
| Compare 2E2] U > Pin Mux —> OC1B
| Insert |
L e ] |
TC1 £543[E
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TC1 2 —/MEH 16 A R Eas i, SCRF WM i, mTDURSRf L= AR . TC1 £
1A 16 SriT A, PR AR BT, 2 ANV LR TR 1 AN B
JG. A, TC1 W[5 TCO JLH 10 Azt s diids, W] LISZAS A 10 A2l sr iids . 191574
2oxF RS clkio BT E N B rem2x (P EE 32M RC J1k 7 st IS4 re32m 1 2 685550 AT
OIS Bl Clktdo YR = A AR 2 ] B T 42 11 36 T 250 () A ASE QRN L i s O3
TERIP= A o IRIEA R TR, TR — AN i b Clkel SEE . n—slis—#
YEo Clktd 7] LLEE A R B AN A B = A o 4B AT SUE TONTL Bk ol (%%
T KAE OxFFFF B[ 5 fH Bl H L3 25 /7 %% OCR1A BRAM AFHIL AR 72485 ICR1, & SUA TOP,
TE X KAE R MAX DR XD B, THEas S s Z il —#E . A1 3@ 0 40E TenT,
Bk /IME (5T 0x0000, 52 A BOTTOM) B, tHEE &b AT in—#efE. it Sss it
fE TCNT1 35 OCR1A B OCR1B I, WAFR A KA LLACILACI , 2xE T e E Ak LLifE 5
OC1A B OC1B, K/=4 PWM WIE . MM REd ASLIX IS, ¥ FEIX ] (DTR1 %547
PPN N B A RO B SN BICE R PWM SRR . SHF R AT ThRERT, THE
M fib R R UG A5 IR0, ICR1 A A7 A% 2 0 SRS S i & A I N AR B - B vl i it
EFR COM1A/COM1B fi7 A% K% ] OCIA/OCIB [, B BB MM R IR,
KA R A A E 275 S COM1A/COM1B £7 3K 3¢ [ OC1A/OC1B I T4 H

THEI ] B N SR B AN R SR R A, IR 3 B K Bk R A T TCCR1B &A%
2511 CS1 A RAE ], FEANHEIAR W TCo A1 TC1 Tl s Miids 215 o

THEES IR B 16 57, SCRPRUA TH A SO A R QR TR 1) TARAE A A7 1 TCCR1A
Al TCCR1B & A7 & 1) WGM1 (L RAZ il o ARAEAN R 1 AR, THEas 0t & — AU B Clkel
SKHUEE . I8 SO R N, 2T TIFRL A28 0 THEGE AR Tovl
REZEN . W e REmS al 72k TCL vHE A

it LU TN TONTL A4 HY EL S 37 A7 4% OCR1A F1 OCR1B F{EIFAT UL, 24 TCNT1
T OCR1A 5 OCR1B IR AR A LLELILEL, £7T TIFR1 ZFf7-as (%t PR & OCF1A 5L
OCF1B fi 2t B . 4R Wil fER vl 7724 TC1 % th EL A VT AL A 1B
FUEEM R, 76 PWM LIERER T, OCRIA Al OCR1B A7 % A2y 1. 1E L@
A CTC BN, MM IIRE R AL THEENE R RAE B /IME R, S 2 4748 BBk [R5 T
Fr R L A /9% OCRIA Al OCR1B 25, 1 L TAFRE A 2 5 ik

TETE 77 A BAR YR I 77 A A 23 1) R0 EL 2 A A Qg ) P L e DT e A v H 4ok = A
i LB R E 5 OC1A A1 0C1B. HAAR ;=4 77 AL TAEM U ZF A s s ik . 404 H
ELE 155 OC1A Al OC1B #irth BIAH N 51 R, I8 08 B 1% 5] I 7 7] 2747 28 N
B o

LEE
E RS 1 A /SFARI TR, 550 (Normal), LA VLRI A (CTC)
P, PR KR e B R F (FPWMD B2, AL IE Rk v BE ] (PCcPwM) B, ABALAI
FASIERKph 5 FE RS (PFCPWM) B30, Ffs A (cp) #. By = AR i s il fr
WGM1[3:0]KIEF; . I HARF IR XS AR BT N7 % H LR e, 2 H
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“AT A CBY RFTR, RVNE “x” SREZRZ N P R T iEIE .

BER

S E AR R S I T e T FA 0 AR R, BRI R P AR A S L WGM1[3:0]=0, it
i KA TOP A MAX (OXFFFF). {EIXMET, 11807 XN —ANrH o e — 81,
MRS BIA TOP i S wk IRl 2 BOTTOM FEHT 46 2. 7ETHEUE TONTL AR R 1 [Fl— A4~
T Bh BB A E IR AR Tov, IXREEUR Tova FRE g 5 17 i, R
RS EMASHIEE. P BIRS TS A a0iER Tovl brE, ST LU e RIE S
SERTTHEER I HE R . A NS B RPR S T F 25 58, nT AR 5 8 e

B OCLx 5| B A 75 1) 23 A7 2% i B B 4 R4S 2 LLEUE 5 OCIx IR TE - 24 COM1x=1

i, RATCEULECS 2% oCix 155, XAENL 3R nr DL 1 i 2 2R T 5
focixnormal = fsys/(2*¥*N*65536)

Hrf, NRIRPEMSE T (1, 8, 64, 256 B 1024).,

ot LE T R DARR Ay, (B AE AR SN AR P, X FE2 5 R cPU
TR 1] o

CTC =

W HE WGM1[3:0]=4 5% 12 I}, ERFEES 1 BN cTe . 24 WGM1[3]=0 i, 114w
KAE TOP 4 OCR1A, 4 WGM1[3]=1 I}, THEE K{H TOP 24 ICR1. LA WGM1[3:0]=4 N
Bk cTC B AMEXT, 07 O H i e —isg, i s BE
TCNT1 55T TOP W i1 H#HEE . XA A3 F P ] DURZE 5 045 LR DT Refay th iR A
WAL T AN A L B R

- 2Bk TOP I, iy ELAR UL RS AR & OCFL i B A7, AL o i B B A7 Ish s 277 A rh
Wro 78 RS FE 7 BL AT LARE BT OCR1A 27748 . 7EIXMEZUT OCR1A A 1 H M, 1E
THELES LG TR 2 BUARAR R T2 A 38 AR 4 e R AR S B A d /M PRI IR /N o 21
5N OCR1A HIEE /N T4 (1) TCNTL ERF, THEERIG B R — IR, £ T — IR R
VCHE R AEZRT, IR EE] MAX, 2RJ5 M BOTTOM FF4G11H4%] OCR1A. A1
R RE, THEUE R F) oxo (TR B BB AL TOV Ak

WHE OCIx 5l I EHE J7 v 25 4745 N i I A Re 49 240 H ELBUE 5 oCIx BIIE . BRI
Ral DL R A SR 5

foctxcte = feys/(2*N*(1+OCR1A))
Hrb, N BRI (1, 8, 64, 256 B 1024).
MARATCUE H, 4% B OCRIA 2 0x0 HIGT /M Aias iy, v ASRAG I KM fys/2 BT
W

2 WGM1[3:0]=12 i} 5 WGM1[3:0]=4 Ffl, HZHE OCR1A AHIE A AL ICRL B AT,
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P PO PEA

BE WGM1[3:0]=5, 6, 7, 14 B¢ 15 i, ERiT2Es 1 A BE pwm B30, 8RR
{4 TOP 43 %>~ OXFF, Ox1FF, Ox3FF, ICR1 X OCR1A, W] LAFHR™ A mdifr) PWM EIE . HRiE
PWM AT At PWM BEAAN [FE T8 2 S md . 1HEEs A BOTTOM 2| TOP 5 X [H]
F| BOTTOM HFHrit . 4it¥ud TCNT1 23k TOP Bk BOTTOM i, %t L5 5 0Cix &4k
BAEGEE, W T BB coML KR E, TGN fERTR. BT RAHRRERE,
PUE PWM B 135 E A2 SR F A 3 E AR A AE IE PWM B W £ . AR P A3 AR
i PWM R RGE A T Ih AT, R LA DAC M . mE S 0 LA/ IN R T a A CH sk
B WRSE, MBS RS .

M TOP I, SEI TR H b TOVL 4 2 B r, 4B A i 0 (8 7
BBl . e, 7T 45 R AT LA BERT OCRIA 2547 28

WHE OCIx 5l I B J7 v 23 4745 i IR 4 6845 2% H ELUE 5 oCIx HIE . PR HIA
n] N A kT

foctxtowm = fsys/(N*(1+TOP))
Hrb, NSRRGSR (1, 8, 64, 256 B 1024).

24 TCNT1 F1 OCR1x KA LLIRVLECI, I~ AZSMEN G5%F) OCIx {55, X4 TCNTL #E
FN, PORSEREREE (B oClx 59, LAHK/™4E pwM . itk OCR1x HIMRE R
SR AR R PWM B . 24 OCR1x ¥ & 9 0x00 I, i i PWM J4F(1+TOP) /N % ik b
A —DNAERIRIERK . 24 OCR1x W B A TOP I, i MV I R4 1 & P B H P

WIR A OCR1A 1E4 TOP FHi B COM1A=1, firth LA 5 OC1A <774 5 25 LR 50%(1) PWM

FEf7 15 IE POM L

H%E WGMO[3:0]=1, 2, 3, 10 8¢ 11 i, ERiHEEs 1 #EAAMAZIE PWM B, T
ity KAE TOP 43514 OXFF, Ox1FF, Ox3FF, ICR1 B}, OCR1A. 14 %% % I X Al #: 4% , i BOTTOM
A E] TOP, 4R )5 M iEE] BOTTOM, FJEH & HHEAE. 1140218 TOP il BOTTOM i 34 2t 48 i
o7, THEELE TOP B BOTTOM B3 RSB — AN En Bl fE 30 s ot #Erhr, 1H4%
f TCNT1 55 OCR1x VLECR, %tk lbiifE 5 ocix B euiE Eel B AL, Bk T okt i
COM1 [ E . 5 EARLE, XU AE nl SRAG I s KA BN, AH ARG R0 PR P B 3
G T H b=

MR IE PWM B RR, i35035 BOTTOM B B AL TOVL b, it # 3k Top I LR
S RS O E SBT3 LU AE o an R WA RE, 78 BT IR 45 FE 7 b T DR BT LR A 22 P 8% OCR1x 17
%,

BHE OCIx I J7 v 75 74 i H I Be 19 2%t ELEUE 5 oCIx . P HIAAE AT
F R T 2 AR5

focixcpcpwm = fsys/ (N¥*TOP*2)
Hrf, NFRPETET (1, 8, 64, 256 (7 1024).
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TEIEITFHOSFEH, 24 TCNTL 5 OCRIx IR, V=4 diia % (B oClx 55 . 1E
TSRS, 4 TCNTL &5 OCRIx ILEERS, SR~ A EA GFF) oClxfF5. Hit
OCR1x FIFRAE 27 AEHFIR I PWM . 24 OCR1x B¢ E N TOP 5 BOTTOM i, OC1x {554
o — ELARFFIK P B P 2R A OCR1A 04 TOP I & COM1A=1, iy th EL4{5 5 OC1A
S pEA 52 HN 50%0 PWM i .

N T AR PWM JETE BOTTOM U (0 R, TR AR LR UCECES, 3 P A& L T
S oCIx 55 . H—FENE, 24 OCRIx HIME M TOP B AH A KGR . 24 OCRIx A
TOP, TH4U{EA S TOP B, OCLx (1% H 5 AT P4 77 v 0t LA UG 45 A |], B AR KR OC1x
RAZ 2 55 EL BB BT OCRIx UM (3 TOP), OCix MME & — B+, HETHFit
Hrf A LU UL T RS o« ER OCIx 155 AN DLiR/IME N H O b B DRI 75 ZE7E TCNT 2]
RECKAER B OCIx (55, BLRIVA A A ELAs ULHC A $ % OCIx 155 IS —FiiE . 55—
FifB oL, 24 TONTL ML OCRIx @B FFUATHET, R 2 55— IR ELEC VIR, AT 51
ARXIFRIET A . FIRE TR OCIx A5 5 2 ST 85 /IME M A R AR 12k

T ITFAE IE PR PG

"% E WGMO[3:0]=8 B 9 i, ERTT1H4as 1 FE AFAARAE IE PWM AR, T 5
KAE TOP 4371174 ICR1 BX OCR1A. 11 # KA XA #EAE, H BOTTOM LE3E 2 TOP, #R/5 i
IR BOTTOM, F§H & HEF. 11303 TOP Al BOTTOM I H12¢ A8+ %7171, UL TOP
8¢ BOTTOM b33 R A= 8 — Nt b A3 el 2, 1HEUE TCNT1 55 OCR1x VLR
i, i LRSS oclx B gE el &AL, Bk T g com1 ik E . 5 HmE
PEAREL, AU E TSRS I i KA B/, R AR R AR M T & A T H A LA 1

LIRS IE PWM AR T, 243534 BOTTOM I B A7 TOVL bRk, I HAE LS 2% 1)
HEE R BI L AAA, ST LA I T2 AR AL A AE IE PWM AR CRITAR A5 1E PWM AR
KA o an R WAl Re, 75 A W IR 25 78 7 b a] DLEE R LR 224 OCR1x 74§ . 24 CPU X
A% TOP {EEP ORC1A X ICR1 HIMET, WAZIERIEHR 1) TOP AN T EEEM A TOP H, &
T EEAC VT BE A AN 22 P A A

WHE OCIx I J7 v 25 A7 45 i Hi I Be 49 2%t ELEUE 5 oCIx T BT HIAAE AT
F R T 2 AR5

focixcpfcpwm = fsys/(N*¥*TOP*2)
Hor, N RO 7 (1, 8, 64, 256 B 1024).

TR TFHOS AR, 4 TCNTL 5 OCRIx ILFERT, B ~A#HiE %< (B oClxfF5. 1E
R EOE R, 2 TONTL 5 OCR1x ULHECHS, PBIE/=EdmEM (%) oCIx 55 . Hit
OCR1x HIMAB 277 A 5k B PWM 3. 24 OCR1x ¥ B N TOP B BOTTOM I}, OClx {5 54 H!
2 EARFHIC P B FF . 2R A OCR1A 158 TOP Jf ¥ & COM1A=1, i th LU 5 5 OC1A
2P 52 N 50%0 PWM i .

N OCR1x 717 %% /& 1E BOTTOM K ZIBHT 1Y), B LA TOP (B a7 A& 5 R vH B0 B —
FERY, WRr=As 1 SR AAR A A 15 A 5 BRI TE
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241 H [ 2 TOP {E I, F K H ICR1 ZFA78/E N TOP &, Bl & WGM1[3:0]=8, ILF} OCR1A
ZiAres R R4 PWM B o W SR PSR ARAL ) PWM 3, A ZIUE R AR TOP 18,
OCR1A XU I 2> B il & T XA N A .

TN 1EBR

NP R RN A, I ON IR I Al bR DA I RS R A I ), a] DAAE R
T TR BT, AR LA ICRY EAE T £ TOP (B 0% ™ AE R

AMER AR R AR b R AT 5 B S ICPL N, AT DIE AR LU 4 B ook S B . 24 5] 1P
I RS R AR, B LA I ACO P RAEARMK, I HIXAN P AR B
NI SR, BRI k&, e 16 A7 A THEUE TONTT o ol & 205\ i 32
AAEAY ICRY, [FIBTH AN HEAR & ICFL EAL, # ICIEL 024 “17, BN HEAR &K = N\ T
FEHHT

i B E B LR SRS WA A ACSR UBLUL LL Aty N i S P 2. ACIC SRk 6k A\ 4l
PEMAYR 1CPL B ACO. iR, AR A IRAT R REIE B — A AL, A LA 5 fih
FIRJE AL ZFORT ICFL BEAT — R TR A ORGBE Gt IR 1) 45

NS 5 G0 — A M RS ) 28 2 5 R N R A, AR i N B B AL
ICES1 FIPCE, FRrIE (109 2 750 e i A% M P 01 2% 2 — AN T B ) B, %
BINAG ST 4 YCRAE, R4 4 UCRPEEARAR SIS A H A 228 NI R I #45 o 1 75 01 1)
P41 TCCR1B ZFA7 281 ICNCL f7 4% i Hofgi fEnli & 1l .

R AT TIRERT, 2 CFL BB AR, BULATRER TR ICRL A7 asUME, BROY R —Ik
MRS R AE ICRL MR S HCE . HEE L RER A2 i, AEAE T A 3 TARERE S
. EAERE AR R T R T TOP K

B N A S B I AL AR G AT RIS L 5 S B 5 5 R ERHE, DL AR SR aEE H
o MEAMBAE 5 1 22 LU ZOR BRI 5 A0 R b A, DRI 1ICRL fEL AR 2R
PR A& A 53 -

FELXHT FIEER

WE DTENL A “17 I, FASEIX IS [E DI RERL i RE, OCLA 1 OC1B ()% H T4 7
B JEIE LU H I P AR (YR B A N T e AR IX B[], B[R] BE D DTRL Z A7 a1
Kt b B BT N I AR . a0 R TR, OC1A A1 OC1B FRIZE X It a4 A 142 LUIEIE B I EL
B PBOE NEEME. 4 COM1A FIl COM1B [Fly “2” B4 “3” I, OC1A KIS oCc1B
IS TEARPEAR R, 24 COM1A A COM1B 7375y “27 8L “3” K, OC1A fJ%IES OC1B [HIU
TERR A X o

-96 -



LGT8FX8D Series — Programming Manual 1.0.1 LogicGreen Technologies Co., LTD

Bottom OCR1B TOP OCR1B TOP

Lol Lol l
TCNT1 /\//\/ FPWM

OC1B_pre | | | | COM1B=3
OC1B | | | | COM1B=3

OC1A —l I_l I_ COM1A=2
oc1A | L | cowmas

OC1B_pre | | | | COM1B=2
OC1B | | | | COM1B=2
OC1A | | | | COM1A=3
OC1A | | | | COM1A=2

Figure3  FPWM R T TC1 ZEX AT E)#55

Bottom OCR1B OoP OCR1B Bottom OCR1B OoP OCR1B Bottom OCR1B

iilliillii
TCNTl/\/\/PCPWM

OC1B_pre | | | | | COM1B=3
OC1B | | | | | COM1B=2
OC1A | | | | | COM1A=3
OC1A | | | | | COM1A=2

Dead Time H H H H H

OC1B_pre | | | | | COM1B=2
OC1B | | | | | COM1A=2
OC1A | | | | | COM1A=3
OC1A | | | | | COM1A=2

Figure4  PCPWM R3S TC1 JE X B [E1#Z ]
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BEE DTENL A2 “0” B, 46 ANFEX A [ ThREM 2515, OC1A Al OC1B [ H I N H EL
B B e AR R

R $E
AR T, SR B R I I B A SR TR i, P R A B vl R AN R g
HER I PWM ST o b AT o ik X Y3 32M RC 41835 28 1A H BB re32m 384T 2 F5 43
KPR B, EEN S AT, AR ET 32M RC IR AR RS AT Re, B E AL
TCKCSR ZiA7#s ] F2XEN 7, FE&EAF— 2 I 0] B 25 S 05 5 f e . 2R, nTEA
TCKCSR 1] TC2XS1 o7 A 72 B 11083 12E N ey S i B 5

FEMBCT, RGNS s dog 7P R R, MDA (L TCL F9 /7 a4 2 TAE
FE R P, PRI, E B AU R A A7 S 1R 5P 1, R AR F R

X re R BT (27 A7 AR AT A S E SRR TR IR R, AT S SRR, 555
RGBT LT PR

5) A A

6) SEfF RGN ED (NOP BURIE RGN B T IFF /745

7). BRERS A A BB,

8) HERF MR BN (NOP SURE RGN B N2 A7 8%

XF R N B R )AFAE AS AT SRR, YRN8 AL B AR AR I AT B, TR 16 7
ZA7E 45 H{E (OCR1A, OCR1B,ICR1, TCNT1) Hf, SGitBURALZFAFasIME, SR — ARG 8h
Joi» PR AL B AT A A, T AESEE TONTL (AR, 4T3 88 in e AT 5, TONTL (1)
(H 2Bl m B4k, ArE s AEs (B CS1 o) FRE TONTL [I{E .

#2HL OCR1A, OCR1B Al ICR1 i, A% LA T 5.
1) #2HL OCR1AL/OCR1BL/ICR1L;

2) FR—NRGNEN (NOP);

3) {%H OCR1AH/OCR1BH/ICR1H.

BEHC TCNTL B, A% DA R AP BR:
1) H Ccs1NE;

2) HfFNRGENE (NOP);
3)  iEHL TCNTIL FO1H

4) FR—NRGNE (NOP);
PZE TCNTLH A .
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AN
TC1 HFERTI*
TCCR1A* 0x80 0x00 TC1 I /748 A
TCCR1B* 0x81 0x00 TC1 %77 /745 B
TCCR1C* 0x82 0x00 TC1 % T A4 C
DSX1 0x83 0x00 TC1 filt AR AE I a7 A7 2
TCNTIL* 0x84 0x00 TCL THEUE A A3 IR
TCNT1H* 0x85 0x00 TCL THEUE a7 A7 48 = 710
ICR1L* 0x86 0x00 TCL H NI AR A7 A7 A IR0
ICRIH* 0x87 0x00 TC F N 25 74 i 210
OCR1AL* 0x88 0x00 TC1 frth EL IR A A7 2% A (RTTT
OCR1AH* 0x89 0x00 TCL i H LI A A7 2% A iy
OCR1BL* Ox8A 0x00 TC1 fith EU iR A A7 4% B 75
OCR1BH* 0x8B 0x00 TC1 i th LR A A7 4% B My 10
DTR1* 0x8C 0x00 TC1 B X I B] 45 1) 47 3
TIMSK1 OX6F 0x00 SE I T HCES HH IR B i B A7 A
TIFR1 0x36 0x00 JE I THE 2% h TR 5 A7 e
TCKCSR1 OXEC 0x00 TC1 I B RS a7 A7 2
[E=]

T R A AR AT RGN BRI PR, R T R AR TR T R
GE BT

TCCR1A-TC1 IFHISE8s A

TCCR1A -TC1 5| % f7- 28 A

Hoil-: 0x80 ERINE: 0x00
Bit 7 6 5 4 3 2 1 0
Name COM1Al COM1A0 COM1B1 COM1BO WGM11 WGM10
R/W R/W R/W R/W R/W - - R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name Hhik

Eb A D FC S A KSR A
COM1A1 FI COM1AO ZHEK COMIA[L:0]kFz 4 bk JE OC1A. T
COM1A 19 1 B 2 Maf B, Hr LI G4 oC1A 51, ik

7 COM1A1 25| BB 77 1] B 479 W0 0L v A et e % . FEANR LAERREUT,
COMIA X H b T R AN [, LA T Bl et A A2 o) e AR 4
6  COMI1AO P VL e gt A = IR AL

COM1A1 I COM1AO ZHJ& COMIA[L:0)3R¥ a4 H EL I T OCc1A.
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5 COM1B1
4 COM1BO
3:2

1 WGM11
0 WGM10

TFRNAE pwm B CRIEREARLAT cTe Ba) N, B S O ey s LU BT A 1 o

COMIA [ 1 frEli 2 ArafE AL, fv BB TE il OC1A B, A
%5 BRI B 77 1) 7 A 25 0 20U e A e H BB . AR A AT,
COMIA Xt LU BB A2 AN A, R A DL b At A 2 ol A 4
B LA H B R 2 il i

COM1B1 1 COM1BO 41i{ COMI1B[L:014#% % Lhc ik oC1B. i
COM1B [ 1 frEli#r 2 A #RE AL, v Lh % G484 oc1s 51, A
T BB T ) B A A AU S A R L L . R R AR,
COM1B Xif#ir H FLR U T A il AN ], LA AL L st R s ) R e 4
P DL FCA H B AR 2 MR A

COM1B1 1 COM1BO 41i{ COM1B[1:0134#% % Lhc ik oC1B. i
COM1B [ 1 el 2 A # B AL, i LL % G484 oc1s 51, A
1R B 7 ) AR A AUE A R O . EAN R TAERET,
COM1B X% H FL U T RO Il AN [, LAk AL L st RS Qs ) R s A
R

PO AR A RARAL -

WGM11 1 WGM13,WGM12,WGM10 — i@ 4 m& ¥ % 7= A4 i = 3% il
WGM1[3:0], %l TH 38 T80 AP = 7 2, Bk WLk T = A A
HEHHIR

PO AR RS ) RARAL

WGM10 I WGM13,WGM12WGM11 — 2 4 /& ¥ T 7= 2B B o %
WGM1[3:0], %l TH A3 T80 AP = 7 2, Bk WLk T = A A
HEHHIR

0

1
2
3

oC1x WiJF, #H 10 Mgl
LA RN Bi%% oC1x 15 5
FLECIL RN /& % oC1x 5 5
HL LRSI B A7 OC1x [ 5

NEROPUE PWM AR P AR xR (R

COM1x[1:0]

0

1

2
3

R
OC1x Wi, @ 10 Dk
WGM1 A 15 i HERITEE#IH OC1A 155, OC1B WiJT
WGM1 A EER: ocix Wiff, J@H 10 H#EfE
FLEVLECR S % OCIx 55, A K{HVLHCET B A7 OClx (55
ELE LRSS B A oCIx 155, mAEILAMNEE oCix 55

TARYFAAZ AT P R A 2Cox A H LB (4% 1) o

COM1x[1:0]

0

R
ocCix Wi, #H 10 H#fE
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WGM1 iy 9 8% 11 B HLEUCACE #1%5 OC1A 155, OC1B W T

1
WGM1 NE BB : oClx Wi, @A 10 Dk

2 T AR EOBIEHS % OCLx (55, WP 4 F LB fr oCax 55

3 TR EERILEC E AL OCIx 55, MR THECT R UL RLiE % OCIx 155

TCCR1B -TC1 IBH|ZF 583 B

TCCR1B -TC1 | 2747 7% B

Hudik: 0x81 ERINA: 0x00
Bit 7 6 5 4 3 2 1 0
Name ICNC1 ICES1 - WGM13  WGM12 CS12 CS11 CS10
R/W R/W R/W - R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0

Bit Name iR

Hi N A e 7 ) 8 A R A 6
MU E ICNCL A “17 B, A BRI AT HE 0 7S RS, I SRS IcP1
MR NI , 8 4 AN REMEMSENMING S A B2, ZIhREE R R
PEWIER T 4 AHeh
M E ICNCL 2 €07 B, AR (b N HE e 7S Fh 2, I SRS 1cP1
T PNEE TRV
i N A A R PR AL
LW E ICES Ay “17 I, EFFHSF I BT AR MR 21 E 1CES]

6 ICES1 | £y “0” I, WEFF P T IR A S AR .
LR AN FEE, THEENEBER IR ICRL A, RN B AR
WARARE ICFL. AR W RE, AR A T

5 - .
B = ARzl L.

2 | wemis WGM13 Hl WGM12WGM11LWGM10 — i@ 40 gk % & 7= A 1 30 3% 41
WGM1[3:0], FEfilTTHas i H 07 R e =4 7 2, Bk W T r= A A=
FIERIR
B ARz

s | wemis WGM12 Hl WGM13WGM1LWGM10 — i@ 40 gk % & 7= A4 B 30 3% 41
WGM1[3:0], FEfilTTEas i o7 R e =4 7 X, Bk W I r= A A=
FIERIR

2 Cs12 | EPBhEBEFEMI ST FTE B i T A 1 0 Ehs.

1 (o3 B RN 2 1virt = ok o S (VAP o6 B v = i i £ 2 108

0 CS10 | BB HIEAL .
F T e I TH S 1 B e

7 ICNC1

€s1[2:0] ik
0 Tomp i, 45 kTt
1 clkeys
2 clkeys/8, K H TS A EE
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clkeys/64, K H Ti5TAdS
clkys/256, 3K E o Mas
clkeys/1024, K E T4 A2
SNSRI T S, T REIR AR
SRR TL SR, B TR

N o b w

RGP AR A

T S ocRo iz | Bl Tovo B3
MAX

0 Normal OXFFFF S7.R

1 8 il PCPWM OXOOFF TOP BOTTOM
2 9 fif PCPWM OXO1FF TOP BOTTOM
3 10 {3 PCPWM OxO03FF TOP BOTTOM
4 CTC OCR1A DALl MAX

5 8 i FPWM OXOOFF BOTTOM TOP

6 9 fii FPWM OXO1FF BOTTOM TOP

7 10 {3 FPWM OxO3FF BOTTOM TOP

8 PFCPWM ICR1 BOTTOM BOTTOM
9 PFCPWM OCR1A BOTTOM BOTTOM
10 PCPWM ICR1 TOP BOTTOM
11 PCPWM OCR1A TOP BOTTOM
12 CTC ICR1 S7E] MAX

13 N - - -

14 FPWM ICR1 TOP TOP

15 FPWM OCR1A TOP TOP

TCCR1C-TC1 IT4IFHER C

TCCR1C —TC1 =il %7 7745 C

Hutik: 0x82

Bit 7

ERIA{E: 0x00

6 5 4 3 2 1 0

Name FOC1A FOC1B DOC1B DOC1A DTEN1 - - -

R/W w
Initial 0

Bit Name

7 FOC1A

w R/W R/W R/W - - -
0 0 0 0 0 0 0
i
Si ) ) L A

TAETHE pwM U, AT LOE S o S il EL L FOCIA 5 “1” (5 =(
AR LLEUAL . SR LT A 2 B AL OCFIA #7&, WASEHFBETEE
SEIS A, (H 2% H 5 OC1A M4 1% COMLA (115 B ML TR, iR
R AT BT —Ff .

TAET pWwM B, 5 TCCR1A 4788 Exf HiE =

B FOCIA MR [EME— B N E.
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6 FOC1B | #fill% i LL#L B
TAETHE pwM B, wy DUE X 5 il S LL ez Foc1B 5 “1” (7=t
SRrE A L AUL L . SR LB TR 2 B AL OCFIB #ri&, WA SHEBEEE
SERT A, HA2fH 5 oCc1B K% cOM1B [ BEHPIIERT, HIRE
BIRAE T RIS — B . TAET pwM 80, 5 TCCR1A %5 77 A% B Bt 3
EEF. i FOCIB KR FME—E A%,

5 DOC1B | TC1 K pH%inth LB fd fedz il =i .
¥ E DOCIB 7y “17 B, fil ko P LLAUE 5 OC1B #iffife. 4k
A fid g FEAR R, BEAR E 306 ] OCLB (¥ i i
1% E DOCIB 7y “07 B, fil ko Pl LLEUE 5 oC1B #idkik. Mk
A fid g FAR I, AN 220G M OC1B I TE St -

4 DOC1A | TC1 K PA%itH LB ez iR AL .
L E DOCIA Ay “17 I, Al I G P4 tH ELEUE % OC1A #iffiRE. 2k
A fid R FEA I, BE AR E 206 OCL1A MBI .
1 E DOCIA Ay “07 B, il A Y56 I H LEAUE 5 OCIA BlZE Ik, 4k
AR AR I, R K OCLA [ TSt

3 DTENL | TC1 ZEIX i [alfd e da il hr .
M E DTENL 72 “17 B, {HRESEIX I [E6 N\ . OC1A F1 OC1B ¥4+ B JfiE
Flsd 7 AR R Bl 4G NBEIX BT IR), il N BEIX B [ (] % B DTR1
B AT A T R TH A R E .« OCLA i 3 TR AR PE B COM1A F1 COM1B
BN REDE R PE, TE, OCLA Tl NFEIX BT [F) J5 i TEAR M R AE s
MY E DTENL {7y “0” i, ZEIEFEIX I FHE AN, OC1A Fil OC1B M TE &
B LB T AR .

2:0 - fREE

TR IFEIX I A RERS OCLA {55 B AR k4 1

FE X BT EMERERE T OC1A 15 S 46 L iR L AU AR 145 1

orens | cowiavol | coweiiol | &

v
EE:

OC1A {5 5 Mt 1 OC1A b4k H A 24 il

0 - OC1A WiFf, M 10 Mg
- N

, 2 OC1A 1555 OC1B 15 5t MEAHF
3 OC1A {555 0C1B {5 S PEAH )

5 2 OC1A {555 0C1B {5 S PEAH )
3 OC1A 1555 OC1B 15 5t MEAHF

1) oc1B fi St ik th oc1B Le i AR Gzt , 5 R RESEIX I A1 ZCAR A o

DSX1 -TC1 b R RITH Ti58s

DSX1 —TC fih 2 5 4% 1l Z5- 17 4%
Hhdik: 0x83 ZRIN{H: 0x00
Bit 7 6 5 4 3 2 1 0

Name DSX17 DSX16 DSX15 DSX14 DSX13 DSX12 DSX11 DSX10
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R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name iR

TC1 fil R IR L AR RE S 7 L.

MBEE DSX17 A “17 B, TCO ¥ HAE N NSRS LS S R

OC1A/OC1B Hifl & EufliAE. 24 DOC1A/DOCIB hiy “1” Wf, fridkfyh
7 DSX17 SR Wrbn S 2 A B AL BT 2 B3¢ OC1A/OC1B (13 JE %

He

MBEE DSX17 fA “07 B, TCO RN NSRS LS 5 E

OC1A/OC1B FfIfih A A 2%

TC1 fil R IR L AR RESE 6 L.

M E DSX16 N “17 B, TC2 i HIE v ok Pt EL S S B TR

OC1A/OC1B HIfi R IR# k. 24 DOCIA/DOCIB fiiy “1” i, Fridkfh
6 DSX16 RIR A B AR 2L E AR 2 B0 OC1A/OC1B UK i

He

MEE DSX16 £ “07 B, TC2 % HE N IR LS 5

OC1A/OC1B Hfil K WA A5 1L

TC1 fil R R IE AR RESE 5 L.

i DSX15 iy “1” BF, SUEECSPARY 1 7R R LU 5

I OC1A/OCIB fIfil & PEMf# fE. 24 DOCIA/DOCIB fiily “1” W, Jir
5 DSX15 T ik R R T R TR 75 PR AZ BRI T2 E 3 9G] OC1A/0C1B UK

A .

i DSX15 iy “0” B, SUHIHSPARY 1 7R R T LLEUE 5

% OC1A/OC1B FIfil R IR B 2E 11

TCL fil A UE IR £ i (R 28 4 fi7o

MU E DSX14 K “17 W, AT 1 A SR 0% R H E B S

OC1A/OC1B HIfi R IEHHEE. 24 DOCIA/DOCIB fiily “17 B, Fridkfit
4 DSX14 RVFI R bR G F AR AL _ BT 2 H 36 OC1A/0C1B [FIITE i

He

MU E DSX14 K €07 I, AT 1 A S 0% P H EL B S

OC1A/OC1B F)fish J A 4%

TCL fil R R IE BRI RESE 3 L.

MY E DSX13 N “17 B, MEPLELASE 1 i@ H0EIE 1 1A e

ELBUE S TE OC1A/OCIB I A IE ML M B . 25 DOCIA/DOCIB firhy “1”
3 DSX13 BT, BTG fi 25 Y T o Wb 26 27 A7 280 1 B A A2 E 3 9% 0C1A/0C1B

B A o

MBEE DSX13 104 “0” B, REIILLESE 1 ISHUBIE 1 VE A H

LA 5 7 OC1A/OCIB [ fith /% il 4%

TCL fil RS PEAEHIL REEE 0 7.

B E DSX12 A “17 W, REIIEL R 1 BTGB IE 0 VRN A< H
2 DSX12 LLEUE S JF OC1A/OCIB ¥l A WA {1 . 24 DOC1A/DOCIB firy “1”

i, BT fid & R P o TR 26 R AT B 1 I 2 1 3555141 OC1A/OC1B

TS .
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1

0

DSX11

DSX10

M E DSX12 S04 “0” B, REIILLEEE 1 ISHUBIE 0 VR A< H
EL A 5 OC1A/OCIB i & Pspl 2% 1k

TCL filt RS PRAEHIL REER 1 A7

MPEE DSX1L A “17 B, AEILLE S 0 IBTEUBIE 1 1R S
FLEUE S OC1A/OCIB I¥Ifil A IFE L ffE k. 24 DOCIA/DOCIB fir 2y “1”
ST, g i YR 1) R T 25 B A7 2 A 1Y) Tk 23 F 396 1] OC1A/0C1B
BT A

2% E DSX11 A “0” I, BERLLLELEE 0 lEumiE 1 1B v o i
EL A 5 OC1A/OCIB i & Jspl 2% 1k

TCL filt RS PEAEHIL REER 0 fire

L E DSX10 1A “17 B, AEILLEES 0 IBTEUBIE 0 1B Ao i
ELEUE S OC1A/OCIB I¥Ifil A IFE#E [Tk . 24 DOCIA/DOCIB fir 2y “1”
ST, i i YR P R T A 35 B A7 2R A 1Y) Tk 23 B 396 1] OC1A/0C1B
B S o

2% B DSX10 A “0” W, FERILLEEE 0 2 uliE o 1E v ok st
LS S 9% OC1A/OCIB fIfil A B A% 1k .

LogicGreen Technologies Co., LTD

AR YP A A A R PR IR

Table 1

XA OC1A/OC1B K L4 B il & TR & HR 355

Cocux | ooaan-a | MW | R

DOCIx 7N “07, fil k5o PH s o far HH o

0

R R R R R R R R

v
EE:

N oo o A WN RO

AL 28 0 3dIE 0
L 2% 0 dliE 1
PRI LL A 4% 1 383 0

(i &
ACIFOO I FHVEI 5G] OC1x % i th
ACIFO1 F - FHVEE OCH OCLx % i th
ACIF10 F - FHVEE OC I OCLx % fi th

R LA 1 38iE 1 ACIF11 [ _E TR SCH OC1x % it
AR T 1 INTFL 1 BTV OC T oC1x i T 4

51 SR 1 PCIF1 ) bR OC T OCLIx ¢ TE 4 H
TC2 i TOV2 I B TR SCH oC1x B i

TCO Jii TOVO I B FHERE OS] oC1x B i

2) DSX1n=1 FIRN DSX1 ZFAEaslIsE n Al 1 0, B2r A asrnl R B A7 .

TCNTIL-TC1 I+ HEFHFHEFT
TCNTIL -TC1 THEUE & A7 B 7

Hodik: 0x84
Bit 7
TCNTI1L
Name
R/W R/W
Initial 0

RN : 0x00

6 5 4 3 2 1 0
TCNTIL = TCNT1L =~ TCNTIL =~ TCNT1L =~ TCNT1L = TCNT1L = TCNTIL
6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0
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Bit Name E1:p
TC1 T AR
TCNT1H F1 TCNT1L Z5& 31— 40 ik TCNT1, @it TONT1 2R /Zas ml DL B B
XTSRRI 16 SLTHBUE BT 525 Ui ) . 525 16 {027 f7 4% 7 22 7 URAE .
5 16 fii. TCNT1 B, R4S N TCNT1H. it 16 f7 TCNT1 A, 7 2GEK
TCNT1L.
CPU XJ TCNT1 B 4745 I B HAETE T — AN & N 2% I ] S B Lk L DT
Fef kA, BN 2% D5 ik Xt o YRl ihtk TONTL 2R 47 2% (11
5 oCR1x A —FM A5 K.
WSS N TONTL FEE 45 k48t oCR1x R, It &ER, &
JRAS IER BT K AR A5 R
BT PRI BRI 2 I #54% 1E 148G 1B cPu 75T BAYS 1R) TCNT1. CPU 5
THEES LIS Z BN (M e S

7.0 = TCNT1[7:0]

TCNT1H -TC1 I ETFSRa T

=]

TCNTIH -TC1 HHHUE & A7 A = 71

Hihit: 0x85 BRME: 0x00
Bit 7 6 5 4 3 2 1 0
TCNTIH = TCNTIH | TCNTIH = TCNTIH  TCNTIH = TCNTIH = TCNT1H = TCNTIH
Name 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0

Bit Name ik
TCL WA w1
TCNT1H AT TCNTIL 454 3 —R24H A TCNT1, #id TONTL1 728 A LA R
B 16 AT BUE BT IS ViR . 105 16 A7 347 4% 75 I IR
¥fFE. 5 16 7 TCNT1 B, RSG5 N TCNT1H. i 16 A2 TCNT1 R, RisG
B2EL TCNT1L.
CPU X TCNT1 A7 £7 #5 1) 5 BAE AL N — AN s I 2 e ) S BEL L EE A DT
WA, HIE 28 T ab . Xk R YFWIAA AL TONTL 2547 2 11
5 oCR1x M{E—BUM AL 51 Kl
WIRE N TONTL MEESE TBligeid ocR1x fEHAT, LLEILAC R« &k,
T8 AN IER (RO R A 4
B PRI BRI S I 2545 LE 74 5 cPU 475 AT LS TR TCNT1. CPU 5
THEGS HOIE Z BN R E e S

7:0 | TCNT1[15:8]

ICR1L-TC1 W ARIRTFEEZD

TN
Hubik: 0x86 BRI : 0x00
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Bit 7 6 5 4 3 2 1 0
Name ICR1L7 ICR1L6 ICR1L5 ICR1L4 ICR1L3 ICR1L2 ICR1L1 ICR1LO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0

Bit Name iR

TCL F AR (IR 15 o

ICRIH 1 ICRIL £54& 322k 16 AL ICR1. 5 16 (& 72 s B
7:0 ICR1[7:0]  X#fE. 5 16 £ ICR1 B, iS5 N ICRIH. 52 16 A7 ICRL B, BisGiEHL

ICRIL. ARG ARIT, THEH TCNTL B TR S 3] ICR1 F ¢

FH. ICR1 A28 T A Sk e SLiH 4 Top fA .

ICR1H -TC1 AT Fesa=1

ICRIH —TC1 i NAR AL 2547 a5 e - 19

Hhidik: 0x87 2RIA{E: 0x00
Bit 7 6 5 4 3 2 1 0
Name & ICRIH7 = ICR1H6  ICR1H5 = ICR1H4 | ICR1H3 = ICR1H2 = ICR1H1 | ICR1HO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0

Bit Name ik
TCL H N ME ) = 710 o
ICRIH 1 ICRIL Z5& B — kK 16 fIf ICR1. k5 16 ML AT fAde B M
7:0 | ICR1[15:8] = X¥EfE. 5 16 £ ICRL B}, FSEE AN ICRIH. 3% 16 fi7 ICRL B, RZAGEREL
ICRIL. % AR, THEUE TCNTL M E HIE] ICR1 & 17
AL, ICRL R f7A AT FH ok sE ST 4 Top ff .

OCRIAL -TC1 HHL R FF28 A BFD

OCRIAL —TC1 %t LU 25 A7 2% A R

Hidik: 0x88 ZRIAH: 0x00
Bit 7 6 5 4 3 2 1 0
OCR1AL OCRIAL OCRIAL OCRIAL = OCRIAL OCRIAL OCRIAL OCRIAL
Name
7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name B
i e A ATy A FIRT .
7:0 OCR1A[7:0] OCRIAL F11 OCR1AH #5455 —#24H i 16 f7ff) OCR1A. BE'5 16 fif

B EBWIREEE. 5 16 {7 OCRIA B, N5 AN OCR1AH.
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% 16 £ OCR1A Itf, Ri%3HL OCR1AL.

OCR1A ANAI W5 T 8 40 (l TONTL #H47 bR . LA U e AT LA A
e At EE B, B FORTE OC1A Bl B AR BE .
2 WM T, OCR1A AR fE 48 F R ph 75 A2 38 . 1518
TAEBLURICE FH0T, B M IR AR L. W nf
PLKS BEHT OCR1A 27748 5 TH Bl R Bl ise/IMA N 2[Rl B A2k,
M7 B2 A A SRR I PWM ik, T BR T el
fERZE PP IIRERS, CPU Vi[RI /2 OCR1A S ar (745, 2RI
MIIRES CPU Vi F) (172 OCR1A A5,

OCR1AH -TC1 HHHRFHEes A SFD

OCRIAH —TC1 ! L ar 7% A 7
Hbdik: 0x89 ZRINH: 0x00

Bit 7 6 5 4 3 2 1 0

OCR1A OCR1A OCR1A OCR1A OCR1A OCR1A OCR1A OCR1A
Name

H7 H6 H5 H4 H3 H2 H1 HO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name iR

I LA AR A T

OCR1AL #l OCR1AH 4i& 3| — 4R 16 ALl OCR1A. 5 16 i
FIEARTHEEPIARIE. 5 16 7 OCRIA I, R4ES A OCR1AH,
T 16 {2 OCR1A Itf, Ri%G3HL OCR1AL.

OCR1A A~ (i) Writh - H 88 {8 TONT HEAT Ee o B4 DLE T LA

0 OCRIALLS:8] e At LB i, B FSRTE OC1A BB~ AR 3% .

L H PWM U, OCRIA FFAEAHE M Z & 748 . T IE
TAERRRIC A S TR T, DB IR AR IE . W]
LUKE BT OCR1A & A7 45 T80 AR 3R /M E I 220 R AP ke ok
N1 ae S G YTV I QU IS 1 g 7/ QL
fEXLGE PP DIRERT, CPU Vi 2 OCR1A Zph & 17, 451EXSE
I RERT CPU 7 17 (12 OCR1A K5,

OCR1BL -TC1 HitHLt R 1523 B B

OCR1BL -TC1 fith b 25 7 48 B (R0

Hidik: 0x8A ERINH: 0x00
Bit 7 6 5 4 3 2 1 0
\ OCR1BL OCRIBL = OCR1BL OCR1BL OCR1BL OCR1BL OCR1BL OCR1BL
ame
7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
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Initial 0 0 0 0 0 0 0 0

Bit Name iR
i LU AR 4% B AT .
OCR1BL fll OCR1BH £5& %] —a4 & 16 7] OCR1B. L5 16 {77 78T
TEMARE. 5 16 {7 OCR1B i, %55 N\ OCR1BH. i 16 {iZ OCR1B
I, S256EEEL OCR1BL.
OCR1B A~ [H] Wik 5 1 F 4 2850 fl TONTL 34T L. LA DURE n) LA Sk P Ak
W LB Rk, B FSRAE OC1B Sl B AR E .
M PWM BN, OCR1B 7 A7 38 IR i ar A7 2% o 1T 7 L ARAS
FORIVCHCHE TR, R D Re 24811 . XUz el LUK ST
OCR1B 17+ 5 THEUm A B /MBI 2[R Aok, AT B 177 AN
SRR PWM ik, JEBR T Ak
18 FH XU PR D RERS s CPU 7 IR fR) A OCR1B 2B A A7 A%, 251 W IhfE
i CPU 15 1] /2 OCR1B A& & .

7:0 = OCR1B[7:0]

OCR1BH -TC1 i LR T 588 B =D

OCR1BH -TC1 it HL At 29 47 7% B =i
Huhik: 0x8B BRI 0x00

Bit 7 6 5 4 3 2 1 0

OCR1B OCR1B OCR1B OCR1B OCR1B OCR1B OCR1B
Name = OCR1BH7

H6 H5 H4 H3 H2 H1 HO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name ik

AR A B R,

OCR1BL 1 OCR1BH &4 Fl|— 240 i 16 {[¥) OCR1B. 15 16 (L% 17
WEEPIKEEE. 5 16 AL OCR1B i, Ri%E5 A\ OCR1BH. % 16 fif
OCR1B i, Z5G12HL OCR1BL.

OCR1B N[E] Wil 5 i1 B8 B0(E TCNT1 HEAT LU, EbA DLHD AT DLA K
FRARR LE B T, B B SRAE oc1B Sl B AR EE .

M H PWM U, OCR1B af 4738 H W B i ar 473 - T e
PERRFILACE BT, WM DR R 45 1L . XU r] LI BE
B OCR1B ZH A48 5 T B KA Bl /MBI ZI [F 25k, AP 1k
HERIR PWM ki, JEER T bk

3 ISR DI RERT, CPU 15 MIfF)/& OCR1B ZZih #F fr ey, 25 1LXNZEnp
ThREMT CPU V711 1) /2 OCR1B A £,

7.0 | OCR1B[15:8]

TIMSK1 - TC1 T RS EE8

TIMSK1 - TC1 Wi Rk & 772
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Hbodik: ox6F
Bit 7
Name
R/W
Initial 0
Bit Name
7:6
5 TICIE1
4:3
2 OCIE1B
1 OCIE1A
0 TOIE1

RINE: 0x00

6 5 4 3 2 1 0
- TICIEL - OCIEIA  OCIE1B = TOIEL
- R/W - R/W R/W R/W
0 0 0 0 0 0 0
ik
TRE

TCL Hi N FARE T A e A2 U A3

X ICIEL fiy “1” BF, HAJRHWEN, TC1 f AR h W fiae. 4
Wb, BD TIFRL [ ICFL SR E AL, TR A

2 ICIEL il “07 B, TCL By ANHHE Wik gk k.

e

TCL it LA B U H W ez

2 OCIELB {72y “17, HAJRHhWiE S, TC1 it this B VLHECH Wiffise.
BB UCE R AR, B TIFR 1 OCF1B figl BALE;, Alrr=d:.

24 OCIELB {4 “0” W, TCL ¥t LAk B VCHCH Wil &5 1k

TCL it LA A ULHC A BT BE AL

2 OCIEIA iy “17, HAJRHWiEAr, TC1 frHh Lhis A VLEC i fiifE .
B UTE R AR, B TIFR 1 OCF1A il AR, Hribr=2k.,

24 OCIELIA 78 “0” W, TCL #rth Lb# A UCHC A Wi 25 1

TC1 Vi Hh T R A7

2 TOIEL fih “17, BARhWrE AL, TC1 it i {Ese .
i, B TIFR T E) TOVL ALl EAR, Rl A.,

X TOIEL 7y “0” I, TCL it g2 ik,

M T1C1 RAER

TIFR1 - TC1 PYTir GBS

TIFR1 - TC1 H WifR & A A 2%

Hidik: 0x36 BRME: 0x00
Bit 7 6 5 4 3 2 1 0
Name ICF1 - - OCFIB ~ OCF1A  TOV1
R/W R/W - - R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name ik
7:6 - TR
LD i AR A
MG F R AN, ICFL bR SR E AL 24 ICR1 B ARV TOP {H,
5 ICF1 | HiF#(EZRE TOP ER, ICFLAREMEN 37 ICIEL A “1” BA R Wiisd

B, MEFEMARTETPE. ST B RSFEFR ICFL ¥ H3EE,
Xt ICFL S “1” A& Ei%A .
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4:3 - TR
iy EL A B ITRC kR A7 .
2 TCNT1 %5T OCR1B W, LU S it s LR 5, JF B A7 HL ks & OCF1B.
2 OCF1B | b4 b R Wik OCIEAB v “1” H AR Wrbr B B AL, &4 5
H R T AT IR W R & FEFP I OCFLB ¥ H3hiE %, Bt OCF1B {5
“17 WATEFEN
i ERAE A DG PRAR R A
2 TCNT1 55T OCR1A B, LWER BTk 45 R ILEL (5 5, I B AL BB &5 OCF1A,
1 OCF1A | b4 b R Wi BE OCIELIA 4 “1” H AR Ibr & B AL, W&r=4:4
BT . AT UL R IR S FEF I OCFIA K B 3B S, BN OCF1A 15
“17 WAEFEN
T AR AL
Lt R A I, B AR TOVL. #5 B T W BE TOIEL A
“17 B4R WA 7 AT, D27 A v H e T BT It R AR 45 AR P Tov
BEIES, 0 Tovl 15 “17 hniEE &AL

0 TOV1

DTR1 -TC1 S XY B &F 523

DTR1-TC1 FEIX i} [A] 25 1

Hidik: ox8C BRIAE: 0x00

Bit 7 6 5 4 3 2 1 0
Name DTR17 DTR16 DTR15 DTR14 DTR13 DTR12 DTR1 DTR10

R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name g

TC1 FE X I [ 7 47 465 o

24 TCCR1B ZR17- 85/ DTENL Ay “17 W, #EAFEX I [A i dlae i fe, A
i N RIFEIX IS (B B DTRL ¥eE, B TR A DTRL ANTHEICHT B B 5o 2 14
gE

7:0 DTR1

TCKCSR -TC NMZ RS 58s

TCKCSR-TC I £ = HiIRAS 2 7 48

Hudik: OxEC BRINE: 0x00
Bit 7 6 5 4 3 2 1 0
Name - F2XEN | TC2XF1 = TC2XFO - AFCKS | TC2XS1 = TC2XSO
R/W - R/W R/O R/O - R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
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Bit Name il
7 - RE
RC 32M £ 55 A e 42 ) o2
M E F2XEN 78 “17 B, 32M RC #3745 (1 54080 A AE, % 64M
6 F2XEN  [re a4
2 E F2XEN A2 “17 B, 32M RC HR3% &% 10 £ ik e 28 1k, A Redan
64M [F] /S I 4
TC I I B 2bm A 1
5 TC2XF1 | HiLF| TC2XF1 AN “17 B, REER MR 1 TAE T sl ep i, N
“0” I, REERTHEES 1 TAET R
4 TC2XFO  TC mid I UhR 647 0, S TE R TH A 0 ZrfE et Hik
3 - e
2 AFCKS ~ OP/AC JEURIN B8, TRAHE X125 OP/AC B 1Y
TC i pps i FE s il Az 1
HIE TCXS1 A “17 I, EFEE R THEGE 1 AR T mndl i e
1 TC2XS1 | B E TC2XS1 Ay “0” B, e THEEs 1 TAET R pi
Y E TC2XS[1:0)M, %S ECCPR HF1F4% N 0xD8, RJGTE 6 MRS
e AR AT 5 N HIE S B TC2XS 7
0 TC2XSO | TC iR BB UL BN 0, S E R 488 0 Zi A 28R
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JEFT/ THEV55 0/1 TDHES

® 210 UMM

o ST TCo 0 TC1 ERTIHHMNEE CPS10

® SBI\ T TCo JRFAEFIHNas CPS10, TC1 JRFEFNHMEs CPS1
[ ]

X RFREEAL

#

HHAMF (PSS1=0), TCO A1 TC1 FLHH—A> 10 f7 T4 45 8% cPS10, (HEATH ANE)

IIE

B ZUT (PSS1=1), TCO M7 fF FH Fii/r4ligs CPS10, TC1 Jh 7 A# F Fiisr45iss CPS1, &
AR5 E .

PLF B8 T TCo A1 TC1, Hd nfRF 0 8L 1.

—rcm2x—
. 10-bit Clock
) > 10-bit Clock Prescaler 10
——clkio— Prescaler 1
i S SO b
—PSR10 clkio/8 clkio/64  clkio/256 clkiof1024 —PSR1
clkio/1024
—T1— Sync i
Edge Det clkio/256
clkio/64
clkio/8
—To—| Sync
Edge Det
I I
0 0
+ A A\ A 4 Yy V.V + Y V.V VYV Y VY Y A\ 4 Y Y
. —CS1
CS0R / —PSSii\
clktO clktl
TCO/TC1 Prescaler Z5#3[&]
P EBET B R

ik E CSn[2:0]=1 B, @ THEES AT H B RSB clkio B EER £ rem2x (AT 32M
RC #%3% # i B I Bl i 2 A5 00D BBl o Tl B2 vl LAgan 4 AN AS[R] ) B i, 4373l & clkio/8,
clkio/64, clkio/256 Fll clkio/1024.

A B R A,
SRRN

M E PSS i “0” I, TCo A TC1 FLHH — AT 4igs CPS10.

TP RS IZ AT, HARAEMSL T TC R Bk #2384, H &4 TCo Fl TC1 L=,
HT AN S IR B A 1) AR SRA T, 0 A% (R RS X 23 B b (KO P 2> A R o 245 I 8%
il BE I ELik F T3 A0 (i A D H s Bl (6>Csn[2:0]>1) I, Mt o4 A
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EN EAFRE RS — U H T RE B AL PR 1 B N+1 NR G B, Hd N T A (8,
64, 256 8¢ 1024),

I R AT A 2D R I S AR P IBAT R T RER o (R AT, 77— N ER 882
BIEEM AT s, B 2 m B A 5 R E 4.

SRER

MY E PSS AN “1” B, TCO MALAE Pl A4 A% CPS10, T Auids i & A7 PSR10 £
SKFEhl. TCL A AS FH T Aies CPS1, TRAMAAS A7 i PSR A K% . & HHIE AL
FOMGERAER, Ao =S T AEE .

P Lk

H TO/T1 5l IS AL A b s v] DL VR T 80 . To/T1 51 IG5 &l R D2
FRIB A I 2% 2 5 VB N s R B . BN B (CSn[2:0]=7) BY T %4 (CSn[2:0]=6)
ERE TR — AN Bk . SNSRI B IRAS £ IE N TR A8 .

BT 51 L [R2D 5V AS I R A7 AE, TO/TL B HFHRMREAEIR 2.5 3] 3.5 MR
GLiph A RE A T A BT

2810 B RE I B N L ZBIHE TO/TL AR FFAGE /0 T 2 — A RGN B 5 A4 REREAT, A
PR A AR THEUN B bk B AT e

N T ARAEIER R A, AMESIT B ik b 58 B2 A AR T — A RG], 76 5 2 o 50%
IS A1 ER I AT AR 2N T R GE B ) — 2 o I TR G 48 A B O UR 22 SR 1) R G B A
Loz S, MBI Bl R S s R A BT f4y6/2.50

FIEEX
GTCCR - BAEN M BT HITEes

GTCCR — I 5 I TH a2 5 77 4%

Hidik: 0x43 RIN1H: 0x00
Bit 7 6 5 4 3 2 1 0
Name TSM - - - - - PSRASY = PSRSYNC
R/W R/W R/W R/W - R/W R/W w w
Initial 0 0 0 0 0 0 0 0

Bit Name ETipy
SE TR DA B T
7 TSM ME TSM A8 “17 i, e TR R RPN, 5O\ PSRASY
FLAN PSRSYNC 17 (M SR %E, LEARRLI T AT 8 — B AT . IX RERA LRAH B
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(1 5 B s Hh L S AR ] 1
LY E TSM 74 “07 BF, PSRASY 17 F1 PSRSYNC A M &4tk %, HiE
I HECES R 46 AR

6:2 - RE.

1 PSRASY | JLiEHS 2% TC2 A fFAHHIR .

0 PSRSYNC | Tii/r#5ids CPS10 E A% Hilf o
LY E PSRSYNC fLh “17 I, FisrHids CPS10 ¥ L. 24 TSM AR B Az
I, AL JEREAFRE % PSRSYNC fiL.
i PSRSYNC fiily “0” If, B
SRR, TCo/TCL AT, BALK SR AN E I 25
FABT, EALA 25 TCo.
BRUX— O EIS 4N “07,

PSSR - TN MEZ RTS8

PSSR — TR SR e PR 51728

Hbdik: oxE2 BRIAE: 0x00
Bit 7 6 5 4 3 2 1 0
Name PSS1 - - - - - - PSR1
R/W R/W - - - - - - w
Initial 0 0 0 0 0 0 0 0

Bit Name #fid
T BT ES Ll VA
RE PSS AL, TR AR AR A 2K . TCo B F Foi4p S 2§ cps1io,
7 PSS1 | TC1 HuMffi HI T/ 4335 CPS1.
iE PSS1 iy “0” I, Ty sas B, TCo A1 TC1 LA T Ay
CPS10. FAMHilas CPS1 AL, ¥ox—HMHE L.
6:1 - TREd .
0 PSR1 | Tiior#li#s cPs1 S Arthilfr. PSR1 Ar R 7E B A N 2K
MPE PSRL A “17 B, TioMies cps1 KB L. EAr kg%
PSR1 fii. i E PSR1 Al “0” ), WHEITL.
BEHOX — AL B IR N “07.
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8 (/EM/ 1155 2

8 {14538

M NMRITEIE R & T

LU ILED & S N B shE S EE3 H Bl E
T PaBAMEIERY PWM B

ANERSB TN ES

10 BV T4 ES

i A0 EL R UL i o T

AVFEBFIINER 32.768KHz BY RTC SIR1H2%

TCCR2A TCCR2B TIMSK TIFR

I S T S

| Clock Generator |

I
I

: Clock < Pin Mux |« : TOSC1

oc

I

I Prescaler T./C :

| clkio— Oscillator |

: > Pin Mux > TOSC2
I

i |

I Counter |

| Y :

: Counter |« » TCNT2 Control |

| |

o ___________

i

| OCR2A Waveform Generator

|

| ) 4

I I

: Compare > Pin Mux : » OC2A

I I

I I

: OCR2B Control :

| Y |

I I

I Compare >  Pin Mux —> OC2B

I I

.- _ _ _ e _________ I

TC2 Z54 (%

TC2 & —MEH 8 A i as i, SCkF PwM i, WL RHb = AR . TC2
T 1A 8 ALt s, o AR R TR 2 AN PRI BT . YRR AR R S R BT
P il G TS 1) AR RD b e ian R R I =2 o ARIEA R I TAERE R, TR —A
T B Clke2 SEBLIEE . In— Bk — 3 E . Clkt2 BT LA HT P SR A b 5 E A R A 2 A
24 AN 32.768KHz B &R IR THEN, TC2 WTFHAE RTC 1HEEs . i H B T4 TCNT2
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FIAF AR (T AROE OxFF Bl LA A7 4% OCR2A, & SUH TOP, 38 UARKAE A MAX
DR B, THEds AT E a0k — 5 AE . v ol ToNT2 RS R/ ME (5
T 0x00, & X4 BOTTOM) I, T TIn—#lE. A EEs v E0E TeNT2 23k
OCR2A/OCR2B I}, WHEFRA A& A ELELLHCI, 2375 % 5 B Ar fan i ELE{5 5 0C2A/OCR2B,
Fr=4: PWM BIE .

TAEHRA

SEMTHEAE 2 A PURAS R 0 TARER G, B E @R 2l (Normal), LEEZULACH i % (CTC)
R, pe bk 58 FE R ] CFPWMD B CRIAR Az A2 IE kb 98 B (PCPWMD X, HTIE
PR AR, WGM2[2:0 5K 1% . IR AR AR X DU Ao i T PN SL AR A i LE
BURTT, SR “A” R “BY SRR, VNG “x7 SRFEIRIX PNt LA T IBIE .

EFER A

3 AL AT S I U s B A PR P AR, DR o P AR A 3% A WGM2[2:01=0, it
W RAE TOP N MAX (OxFF). FERXFET, 1H807 o8 — Ao Bion— a3, 4
THEER BIA TOP i 5wk (51 1) BOTTOM FBi 46 B . 7ETHEUE TCNT2 R E K [F— ANt
KT B BB A I RS AR TOV2. X R EUT Tov2 ARERUE R 9 tHEh, W2
REWEMARPIEE . i H W RS FT 2 B ER Tov2 br&, 3 nr DU e kig s
I THECER IR . B NI AR RIS T R, ] LABEI 5 CH T EUE .
W E oC2x 5l I J7 1) 2 A7 45 N i I8 Re 49 214 H ELUE 5 oc2x B . 4 cOM2x=1
i, AR CEVCHCE 285 oCax {55, XAMBHL R M) LA R A kR THE

focaxnormal = fsys/(2*¥*N*256)
Hrb, N BRI SIEF (1, 8, 64, 256 B 1024).
iyt P R T ] DR R P2 A i W, RDRAE @A N AN A b, X PR K2 cPU
BRI TE]

CIC A,

WH WeM2[2:0]=2 I, SERFTFHE 2 BEN CTC B, THEUIEOAE TOP o OCR2A. 7
AT, 07 O — AR B — a3, iR B TCNT2 55T TOP it
HasiEE . OCR2A 32 SL T THEU I R AE, RIS 1 e . XA UE 1S P i) AR 2
Zy s LR VS L e AR, i fk 17 AN SR E
AR BE TR R B, B BB VT BC AR & OCF2 # B AT,  AH S HH T 6 B o7 I
Sl R IR S RE T BT LATE BT OCR2A Z 77 BB KAl . FEIX MR T
OCR2A WA E XM, FETHEAS LA Pl o 3t s BARAR A T2 0 s TAE T4 e RAETEHT M
B f /MBI LNy . WS N OCR2A IIEUE /NI 1Y TONT2 fEI, THEEs £ R
— IR AL o 78 F — IR LR VL L & AR 2 1, THEES A A e 11403 TOP, 48 )5 Fi A\ BOTTOM
TG THEE] OCR2A fH . M@ —+F, THEUERIF) BOTTOM B #h LB A7 Tov2 Fr
Ho WE oC2x 5l HIEET7 I 25 A7 g8 N I A RES BlHT HE LSS ocax . 4
coM2x=1 i}, RAELCEVLHCH 285 oCax (55, XFME Il N IR A% mT LU T 25X
Kt H:

focaxcte = feys/(2*N*(1+OCR2A))

Her, NRRIZRTSMET (1, 8, 64, 256 8# 1024). WA LLEH, 2% E OCR2x
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39 0x0 HIETUAMISERS, 7T ARSI KA A fops/2 R VLT
B P PG

WE WGM2[2:0]=3 B 7 i, @R TI4as 2 #ENPUE pwMm K, BT DL SR A A
PWM I, HEUR KA TOP 4378 MAX (OxFF) B OCR2A. tRiE PwM # A1 H AR PWM
P FIFE T8 & e . THEES M R/ME 0x00 ZnZE| ToP J5 X [FI%] BOTTOM H#iit
Bl MiHHE TCNT2 FJI5 OCR2x B BOTTOM I, it b5 5 oCax &4 BALEHE, B
W e A comax i E, TS LAl . T RARmERE, Pug pwm 1
IR E AR R P XU R A AAE IE PWM B WG 1 o SR A A5 bR P B
AT IEPNT, BRLLL DAC M. @AE 5 ol DUV i (RIBRHRZRSE) R
by T PR R GERAR
D HUE BIA OB, TR AR TOV2 B2 B AT, I EL i 2 v 2% (1 5 8
BB . WwitRrp W fdiae, 78 BRSSP T LABE BT LU AR G 48 OCR2x 23 4748
WE oC2x 5 I B J7 v 23 474 i IR 4 6849 2140 H ELEUE 5 oc2ax HIEE . IR 4
] T A R

focaxtowm = fsys/(N*(1+TOP))

Hrb, NSRRI SIE T (1, 8, 64, 256 B 1024).

24 TCNT2 F1 OCR2x KA LLIRULECI, SIE A2 BN GF%F) 0C2x (55, 4 TCNT2 #E
FN, PO EHEREE (B ocax 55, LUK /™4E pwM 3. Hitk OCR2x HMRfE R
SR AR R PWM B . 24 OCR2x ¥ & 9 0x00 I, i it PWM J4F(1+TOP) /N i %i ik b
A —ERRIERKM . 24 OCR2x W B I AAEM , Hi th B8 N RFEE (1) & B~ P B P

171 IE PR R

M E WGM2[2:0]1=1 5% 5 B, ERTHEES 2 EAMAEIE pwMm B, TR R OE
TOP 73 71124 MAX (OxFF) B OCR2A. TH##s K XU n#:4E, H BOTTOM i3 3 TOP, K5 X
i F] BOTTOM, FEEEE. 530k TOP 1 BOTTOM I ¥ ee a8 it-# 7 1A, HEEfE
TOP B¢ BOTTOM 35 45 B — AN H i o . RIS B0t F2 4, THUE TCNT2 5 OCR2x
VCHCHT, i LS5 oCax B plil B E AL, Bk Tt s comax Hik B . 55
FERAEAR LG, XA nT SR AG s KA N, AR AR G AR B PR B IS T F LA i
FRAEIE PWM #R3C R, it $20% BOTTOM i B AL TOV2 Fridi, 24tk ToP I ELEk
SR A R SR B LU . an SRR W fdiRe, 78S IR AR T A RT DASE T LU i 28 OCR2x F
1745
WHE oC2x 5l I B J7 v 25 4745 N IR A Re 49 240 H ELBUE 5 oC2ax BIIE . BRI
HA] N A R

focaxpcpwm = Fsys/(N¥*TOP*2)
Hor, N R 7 (1, 8, 64, 256 B 1024).
TEIBIG TGS FEF, 24 TCNT2 5 OCR2x ULFRHT, WIE~AdmiE® (EAD) ocx {55, 1E
BT EOS AR, 4 TCNT2 5 OCR2x ILFERT, W =4t EAl GF%F) ocx fF5. HIt
OCR2x HIRRAE 277 AL RFIR I PWM . 24 OCR2x BB NI KME B/ MERT, 0C2x 15 54 H
2 — EARFHE P B S P

N T ORI H PWM AE B ME I B, AR 2R EERCUL I, A PG I T e
B ocax (55 . H—MIEDILZ, 29 OCR2x HIME HI R K AE OXFF B8 Jy HAR B I . 24 OCR2x
NERAE, THEUEB RIS, oC2x [k -5 i vH AU BB UL RE 45 RAR TR, Bl
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Fr 0C2x A%, I 2> 5 35 LB 9T K OCR2x B (JE OxFF), OC2x MI{E<>— BiffdE,
B TF BN A LU VTS T B0 %S . i oC2x (5 5 IR Lae /ME R T Ooxt R, R 75 LA
TCNT2 ik KAERTFIEE 0C2x 1545, ULEPVEA KA LR VLEC R B A ocax 15 5 I ZE —Fhig
Wo BB MENAZ, 24 TCNT2 ML OCR2x i EFFah T8, Rl & Bk — R L UL AL,
NI S FRAE P24 . [RIRE TR E R0 0C2x 15 5 2% SEHL e /M 3 I ) 5o Bk b o

TC2 BIFHEERAE 77 A

A7 T ASSR ZFAERR [ AS2 A7y “17 IF, TC2 TAEfE SR, B nmtehisisk g T

HREE I TR IR s SRR TC2 IHRAE E 5 8 I R LA

L]

TE [R5 55 4 0 2 1) () 56 5 AT BEL& B TCNT2. OCR2A. OCR2B. TCCR2A Al TCCR2B

om0 . AR D IR T Fos

1. 5% OCIE2A, TOIE2 1 OCIE2B 2FAE a7 K S5 TC2 Ik,

2. BAN7 AS2 Ak dE G ad e ;

3. %f TCNT2. OCR2A. TCCR2A. OCR2B F TCCR2B & {788 5 NHT I EdE ;

4. YIHF) RN, F4%4F TCN2UB. OCR2AUB. TCR2AUB. OCR2BUB £l TCR2BUB
R

5. JEE TC2 - WibR EAL;

6. HRETEEAEH AW,

PR e T (8 32.768KHz I FHR iR R ER LI FIRVIR & 4 50 E.

CPU 5 TCNT2. OCR2A. TCCR2A. OCR2B Al TCCR2B I}, fififF2 50t el NE 7 2%,

P~ TOSCL B 8 B FHIT o A BiA7 B0 LR 27 A7 2% o 7R R N A7 28 BiA7 21 H (1) 2547

A BEPAT B R 5 N3l . BT & BB AE4, BIhE TONT2

HALTIE OCR2. AR ZFAFEE ASSR FRAG B B 5 /2 15 OV & 5 N B H (151755 -

WHAE A TC2 1 MCU ARHRASE UK M 2 fF,  TIIAE AN 27 A7 A48 BE BT 45 SR BT A Re b N

PRERAR S, 5 MCU 1T BB TE TC2 BB A ATk NARHRAR S, AT TC2 TEiEMa il &

4.

WAL TC2 1F2H MCU IRHRASE U M A 1R, 06 2003 7 BB i AARIRAE Uit 72 .

Wi 4 T B A TOSC1 I &b & JEAT A A, T SR Ao JB2 1) |3 0 N ARHIR F) Bt i) /N —

A~ TOSCL WP BH, WO A TR AR, B TGVERREE . AR W R R O v

1. W BTN ENEE FEIE;

2. Z5FRF ASSR AH R EE T AR B AL F

3. HEARERAE .

TR BT o0 TAERR, TC2 IR G 250G — B AR, BRIEdE N b i s, P AR R,

PR 25 R e s[RI T B KOk 1 A0 eh, Ik, @SR P 7E(ERE TC2 MR #8 5 2 /02545

1 FPod 5 AR TC2 B b TR

0 TARRBE AT PRI N MR R 2 A e 26l 2 5 76 R — N8 I 2RI 3 B

P ot 78 o A0 A2 U, 75 AL FE S T DAL 228 B 2 AT s 2=/ SR T — AN Bl

MRS MCU PAT T IR SR 7, 2 JE 44T SLEEP i5H) 2 J5 TR T .

A BIRASE e i 2 J J6 Ao T) P9 2B TONT2 AME AT RE IR BN IERA I EEE . KA TCNT2 2

1525 TOSC PRI, MIELEL TONT2 DAZUE I — > A 38 R Gei b [R5 i 27 17 2%

KsEm, [FDRAETFHA T0SCL M T o MWARIRAR ZUMe i 5 22 G i Bh 88 s, 52HY

) TCNT2 B A AR R 2 AT M, B2 N —A> ToSC1 AR IR A & 5 .

MARBRAZ e BT TOSCL AL S84 AN PT Titill, 17755 e B [B) A o< . (RIS H TCNT2

HIHESE T 51N
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1. 5—/MEEEUEF] OCR2A 5 TCCR2A;
2. SERFAHLI SR BT bR SR F
3. BEHUTCNT2,

o PEEUT, RWITAREAIEE T B 3 AN R B A BN 1 A E R AR E . 7E Mcu ]
DAEEE 5| 2 o Wik 25 B A T g Al 2 mr v B s &0 SR T — AN Bl s RS
SRS E R BRI B EE, A RGP

TC2 BI T3 Hi#%

TC2 Wi/ Aias IS N B FR N clkt2s, BIALT ASSR 25 A7 2% 1) AS2 {3k 35 P 8 R G &b
clkio B # 4R TOSCL IFBHIE, B N5 RGHT % clkio FHIEH: . # AS2 B 7, TC2 4 H TOSC1
SO 24 TOSCL 5] A TOSC2 5| fl 7 —> 32.768KHz [Bh 3R fidik, TC2 n] H{E RTC it
%, AHEFFCE TOSCL 51 B RIS RIS (5 5

~ clkio »
%clktZs » > 10-bit Clock Prescaler
—Toscl » e y ‘ ‘
AS? clkt2s/8 clkt2s/64 clkt2s/256
clkt2s/32 clkt2s/128 clkt2s/1024
——PSR2
|
0
vy Vv
—Ccs2— >
\
clkt2
v

Figure 5  TC2 T4y shizs4a4E
Ry TC2 TS ANAS , W B s, W] RE I TR S TR « clkt2s/8, clkt2s/32, clkt2s/64, clkt2s/128,
clkt2s/256, 1 clkt2s/1024 . BLANE AT LLIEFE clkt2s F1 0 (f51E 11400 . B A7 SFIOR %1725 1) PSR2
Ref LT e, AT SRR F P ART T80 0 9340 A3 8 T s A

FrrassEX
TC2 HERIIE
fiik
TCCR2A 0xBO 0x00 TC2 & FF 748 A
TCCR2B 0xB1 0x00 TC2 &M 77 /745 B
TCNT2 0xB2 0x00 TC2 M UA T A7 4%
OCR2A 0xB3 0x00 TC2 %t LU IR A 4748 A
OCR2B OxB4 0x00 TC2 Hrth LA % A7 4% B
ASSR 0xB6 0x00 TC2 PR T AR
TIMSK2 0x70 0x00 SE I THH5 25 v IR B i 2 A7
TIFR2 0x37 0x00 JE N THEES T bR A A7 4R

-120-



LGT8FX8D Series — Programming Manual 1.0.1 LogicGreen Technologies Co., LTD

TCCR2 A-TC2 4| 1588 A

TCCR2 A-TC2 51| 27 1748 A

Hhudik: 0xBO ERIMHE: 0x00
Bit 7 6 5 4 3 2 1 0
Name FOC2 WGM20 com21 COM20 WGM21 CS22 Cs21 CS20
R/W W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name iR

TC2 L UCECL ST A R I =T o
COM2A1 Fll COM2A0 — B 2H e H P e i s il COM2A[1:0], #21i] OC2A (1)
P . R COM2A (1) 1 frEk 2 (040 E A7, i LT 8% 0C2A
SR, AN 5] B s T 1) B A7 2 25 A Rt T . TEANIR AR
R, COM2A Xt EEBUBE R 4 il AN [, B A AL L s A g )
FAEREAR
TC2 LLAT RS A Bz bR AL
COM2A0 Fll COM2A1 — B 2H e i P e i s il COM2A[1:0], #21i] OC2A (1)
BT . W0 COM2A (1) 1 frEk 2 048 E AL, i LY 8% 0C2A
S, AN 5] B s 7 1) B A7 2 A5 A Rt T . TEANIR A
R, COM2A Xt EEBUR R I il AN [, EL A AL L s A g )
FAEHEIA
TC2 LA i B AF Azl s
COM2B1 I COM2BO — e 4 i i b e X5 com2B[1:0], % 0C2B 1)
P . R cOM2B (1) 1 frEk 2 AR EAL, B BB SR 0C2B
S, AN 5] B s T 1) B A7 2 25 A Rt R T . TEANIF A
R, coM2B it EEBUR R ISl AN [, B A A L s R g )
TC2 LA i B A A AL o
COM2B0 Fll cOM2B1 — @4 i Hh ek == il com2B[1:0], $54i 0C2B
P . R cOM2B 1) 1 frEk 2 AR E AL, B BB S iR # 0C2B
S, AN 5] B s T 1 B A7 A A5 A Rt R T . TEANIRE A
R, coM2B it EEBUB R ISl AN ], B A A L st s g )

3:2 - TREd .
TC2 Y= AE R A il =i 6

1 WGM21 WGM20 F1 WGM21, WGM22 — ka2l e 7= A i e d% il weM2[2:0], 4%
THEER T BT RO = A J7 30, B W8 = AR A A e i iR
TC2 W= AR A IR AT

0 WGM20 WGM21 F1 WGM20, WGM22 — ka2l sl 7= A i % il weM2[2:0], %4
TR T BT RO = A J7 30, B W8 = AR A A A i iR

7 COM2A1

6 COM2A0

5 COM2B1

4 COM2BO
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TCCR2B -TC2 iFH|Z {522 B

TCCR2B —TC2 %l % 17 2% B

Hudik: 0xB1 ERIMHE: 0x00
Bit 7 6 5 4 3 2 1 0
Name FOC2A FOC2B - - WGM22 CS22 Cs21 CS20
R/W W W - - R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name Hhik

TC2 SR LL I A 3T .
TAEFIE pwMm 0BT, BT DU b s i % i Eb A7 FOC2A 5 “1” 175 ok
A ELEUCED . 3R LA TCEE AN 2 B A OCF2A bk, A2 B okiE i s,

T FOCR Rkt 31 OC2A 14 W COM2A (VBRI B A, ALK A T H
VCRE—FE.
B2 FOC2A IR [EIE— B %
TC2 W L EL A B AL,
TAETAE PwM B, BT DO sl H BBy Foc2B 5 “1” 177 2k ™

6 FOCB A LLEITHEC . SR LR ICAC A2 B AL OCF2B ki, HASERIGHZ 24,
{E2 % 51 0C2B Wb 1% cOM2B (1152 B AH B (1 BE 8T, BEIR B R AR T g
VCRE—FE.
B2HL FOC2B iR I — B N .

5:4 - 1.

TC2 W HE AR s il i
3 WGM22 | WGM22 F1 WGM20, WGM21 —j2H suipk JE = A i il wem2[2:0], it
BR80T RO = A 07 R, B W - AR R A
2 Cs22 TC2 I Bh ik B il =i 7
FH T30 45 I TS 2 (R e
1 cs21 TC2 I Bh ik Bz i A7
FH T30 5 5 I T8 2 (R B
0 €S20 TC2 Ik PR IR o
FH T3 5 5 I T 428 2 (R e

€S2[2:0] ik
0 TR, fE1b v
clkias
clkes/8, R H TSR
clkeas/32, R E TiATAAS
clkeas/64, SR H TATA0AS
clkes/128, K H T4 HH#E
clkes/256, K H TR
clkes/1024, SR E T SAE

N o N W N R
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TFRNAE pwm B CRIERE LA cTe #2) N, B H A Oy s LU RSB 4 1 o
3 PWM HERT 0C2x ELE H R ]

Table 2

COM2x[1:0]

0

1
2
3

D

oc2x Wi, @M 10 H#fE
TR UL L fFE oC2x 55

ELR T e I %2

oc2x 55

PeE VCECE B AL oC2x 5 5

TERIPRIE PWM R T E A AR O it BB R
RIE PWM R T 0C2x EL i H iR 1]

Table 3

COM2x[1:0]

0

1
2
3

HEBICRE %

DAY

oC2x WrFF, A 10 H#AE

ocx 5

TRE

, I KEVLHECH B A7 0C2x (55

LLECULECHT B A7 0C2x {55, I K{EVLACHE S oC2x (55

NROAALAZ IR T b A HH A 2Ot Y PEBGRE B ]
HRALEIE PWM R T 0C2x Bt iR

COM2x[1:0]

0

1
2
3

Table 4

oC2x WrFf, WA 10 O

LD

(3¢

THRHECR LIRS % oC2x (55, B P i 80T BUARIL O LAY oC2x 5 5
THRF AU LIRS BAL oC2x (55, BR80T BUARILECI % oC2x 5 5

TR AL A ] o

N o AW N e

Normal
PCPWM
CTC
FPWM
TR
PCPWM
TR
FPWM

Table 5

OxFF
OxFF
OCR2A
OxFF

OCR2A

OCR2A

Eﬁf’-i#ﬁiﬁ?ﬁ%‘l

&7 OCR2x i Z|

TOP
Al
TOP

TOP

TOP
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TCNT2 -TC2 HHES G

TCNT2 -TC2 i1 HUfH &7 17 3%

Hudik: 0xB2 ERIMHE: 0x00
Bit 7 6 5 4 3 2 1 0
Name TCNT27 TCNT26 TCNT25 TCNT24 TCNT23 TCNT22 TCNT21 TCNT20
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name iR
TC2 THUE 7 8%

JHRT TONT2 254738 7] LB TH R 1) 8 T U AT 2 5 U )

CPU X TCNT2 A7 #5 i) 5 B AE S AE N — AN g I i e o SUIREL L LU AL VT E 6 K

A, HPAEE A O 1. X Bk R VFYIAG G TONT2 254735 101E 5 OCR2 MfE—
7:0 TCNT2  BfiAL 5 Rl

WIHE N TONT2 (IBUE S T oligeid ocr2 11, LhAULEL st & E 5%, EWAIE

T K A 45

WA R BRI s B #5457 1R (B CPU AT LAYG ) TONT2. CPU S il3i4%

EEIE BN AR S

OCR2A-TC2 LR EZHER A
OCR2A - TC2 #yHi LB 29758 A

Hhdik: 0xB3 ERINE: 0x00

Bit 7 6 5 4 3 2 1 0
Name OCR2A7 | OCR2A6 = OCR2A5  OCR2A4  OCR2A3  OCR2A2 = OCR2A1 = OCR2A0

R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name E1:p

TC2 i L 2 A7 2% A

OCR2A L& —A 8 L AL, AW 5113038 50 TONT2 HEAT LR LR UL

AT AR SR At b b, B FSRTE oC2A I = AR IR o

LA PWM BN, OCR2A A7 288 FI WG & 735 . 1 18 AR =URIIL
7:0 | OCR2A | FRIEZEMAT, WEMIWAERAZE LR XWEM T LK TEHT OCR2A /7455714

B R AE s B MER ZIFERE R, IR EF= A A RTRRE PWM Bk, B T T8

ko
5 F W ph Dh REI), CPU 7 1] Fi) 2 OCR2A B 25 fE 2%, 25 1E Wb Th et cPu 1j
7] i) % OCR2A A&,
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OCR2B - TC2 {itHHY WL B
OCR2B - TC2 i L F 7 4% B

Hudik: 0xB4 ERINA: 0x00
Bit 7 6 5 4 3 2 1 0
Name OCR2B7 OCR2B6 OCR2B5 OCR2B4 OCR2B3 OCR2B2 OCR2B1 OCR2BO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name Rk
TC2 ¥t B w4745

OCR2B & —A 8 A pI%E, AIE W5 v BER S0E TONT2 AT HLE . HRER DL
B R] LA SR A B B s T, B R SRAE oc2B 51 = AR .

LfEH PWM B, OCR2B A A7 a3 I G2 i &5 A7 4 o T 38 AR A AT L
Bt TR T, BT R R AR IR WG rT LUK B H OCR2B %5 77 88 514k
R B R /IMER R F K, BT L= 2E AR TR PWM ik, JEBR T T
Pl AERAMEE T EER, CPU Vi lal ) & OCR2B LRI A f78%, 2R 1L R ML)
REI CPU U7 7] )42 OCR2B A £,

7:0 OCR2B

TIMSK2 - TC2 DT RS e
TIMSK2 - TC2 T Rk o7 17 4%

Hbdik: 0x70 ERINE: 0x00
Bit 7 6 5 4 3 2 1 0
Name - - - - - OCIE2B  OCIE2A TOIE2
R/W - - - - - R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name iR
7:3 R

TC2 % th ELA B UL TE Hh W fd e ir
24 OCIE2B iy “17, B4R EAL, TC2 Hydi bk B LA AT fdiAg. 4 ELRCUTRD
KAERS, B TIFR2 1 OCF2B frgl BALHE, A=A,
24 OCIE2B i “07 I, TC2 ¥t LAk B VCHC H g 2 1k
TC2 %t ELA A DUHC A B BE A7 o
4 OCIE2A 1A “17, AR WiBAL, TC2 #iti bk A UL AH i A . 24 L ILAD
KA, B TIFR2 1 OCF2A figl BALIE, =4,
24 OCIE2A 720y “07 I, TC2 firth Ehg A VCHC W & 1k
TC2 it T A
0 TOIE2 | TOIE2 fi N “17, HARHWiE M, TC2 fith RWiffife. 24 TC2 KA % H, B TIFR2
W Tov2 fr g B AR, FWEAE. 2 TOIE2 Al “07 B, TC2 i Hi b gl 2E ik

2 OCIE2B

1 OCIE2A
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TIFR2 - TC2 CPYTHRL S 1588

TIFR2 - TC2 H Wity 5 A7 A%

Hudik: 0x37 ERINA: 0x00
Bit 7 6 5 4 3 2 1 0
Name - - - OCF2B OCF2A TOV2
R/W - - - - - R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name Hi
7:3 - 178,

TC2 Hrth Eb# B VLA AR EAL.

24 TCNT2 % OCR2B I, L miss HILRE S, B LEARE OCF2B. #
2 OCF2B | kB4 Lb#k B F A% OCIE2B 4 “1” H AR Wiks &AL, WA L

BB . AT BL AR S5 AR P I OCF2B K H BhiE %, it OCF2B fis “1”

AE R AL

TC2 frH LA A DEFEC kR AT .

2 TCNT2 55T OCR2A B, LLERHLICHA HILELE S, H B HEHrE Ocr2A.
1 OCF2A | ULI %t L A I A% OCIE2A Sy “17 HA R Witr BB, W= H

A . AT B AR S5 AR P I OCF2A K H 3hiE %, Bt OCR2A 15 “17

AE R AL

TC2 Vi th AR &AL

RS R R N, B RS TOV2. 5 LI B I S TOIE2 A “1”

HA R Wb E B, W= E . PUTIh WS R T Tov2 K E3)

EE, B TOV2 L “1” WAiE L.

0 TOV2
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SPI SB/TSMNRHEELT

ENL, =&ETEIEEHR
ENSMRIE
RIFIRERS TSR
7 MR EV TR
AIREER PRIFRG

SN SAR RIS
IMNERTREE
FHRENEBERER
RFFENRERNRT

ZR

SPI FEAFF=AEE 5y WP T A, WG, MNLGE A IINE, Rk AL
#r o FERIFDIRAS B A7 A% X =AML= o I o3 N CARAE EHURERET, by
HIFHIN AR PRAREL, T AR RLA) 73 A0S Bl At 3 SPCK 51 RRIE o IR BlAG 25 H
TAREMBURERR T, AT SPCK SISy N I h iy, AR 4 SPI AR Hcdfa A fan b 20
BN AL A BT AR . DL AT 45 WAL S5 5 SPSs BEATIEIN, 193]
FA FPIRZS RAZ ) SO A AR (R o SO RS — DB L %7 A7 A8 A ACIEZ B2 AR ALK
Bldsth — AL, Dl as A dE HDE ALK

SPCR SPSR
I 2
| | Clock Generator
\ o clkio s |
[ oc P PN
} Prescaler | ¢ Control | SPSS
\ ‘ }
[
> \

‘ ¥ Pin Mux |[«—> SPCK
} o Sync {

777777777777 7k,7777777777777777777777~
‘r Receiver I
[ — [
| \ 4 RX |
} Control }
| ( |
[ < [
| RX Shift (< k‘ .| PinMux <> MISO
[ [
[ [
} \ 4 |
'r SPDR Transmitter
| Y V |
} ‘:l—/ TX Control }
[ [
I A 4 I
\ \
\ TX Shift | PinMux [«+> MOSI
[ > [
.- _ _ _ __ _ _ e —_—__ [

SPI g5 [E]
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BBk

IS 7 A T2 R 53 9 SE WIS B T A R AATLIRE ik I 4%, 70-5) A AE T LER AR AL
PERESUN o b 3000 A0 8 by PRy S5 2 i S AN A T M) ORI B SR K, 7 A AH S ) 7 AR
BhCEA 7 MANER SRS, VRS R LA A AR ), Fth E) SPCK DY@ E TR AL
Bl RIS O N AR MO (A5 A s SR U RS LI B I G 2806 iy A BB SPCK 2477
TR, AR SPI AR K AL A 2O AR B AR AR AT R AR A o N ORIERS N B 45 5 1Y I
TASRAE,  SPCK IRl g v R P AL FEF- ) 98 FE SR T 2 A SR Gt el 39

REFEEW
SPI R HAE A R SRR R R, AE T RS R LN e el -

BLRIETIBEWN

SPI [ =LK 75 Ll A ML 15 5 SPSS Bk, BIRI S Bh— A HE AR EHURIMHBL
W T BB UL, AR EME S sPek b= AR I b kb ASS Bt . ML BE
M MOSIFZHE, M MISO BN, MALIIEHE N MISO F2H, M MOSI BN, 28 52 B 5 EHL
FL 7 SPSS {5 5 Bl ] 52 5

ECE NN, SPUARERIF AN SPSS ST AT, WAZ T I P AR AL B . BRAF LA SPSS
SU, P ELEAEII NN, Jash . PR i ZAR s S5 N SPDR A A7 as Bl 2 5 Zhit
BRORAESS, WA ADEE R B, T 8 8RS e WKL, R SEMNLI IR . #2147
AT, RS, JREAAR RS RE SPIF. BT RIS AN K 3
SPDR & f£-a RARBAEHy - — A5, AT ALy SPSS 15 5 KA A AT ML 401, i iR AIEL
PR IRAF R e A

Y E ML, HE SPSS (55— B NE, SPIALHUK (RFFIEMNCIRA, JHEREE MISO 5]
[ =25 IXBTER AR TEHT SPDR FF A7 A N A . RISTLLIST SPCK 5| J0_E A5 60 N\ BF e ik o
SPDR HIEHR AW FEH, B Z SPSSE S Hhifk. U—DFWNEIE LR TR )G, i
BAAETESbRE SPIF. BRI BRI dE 2 AT 46 4:4F SPDR #1748 5 N A,
55 e ER B R AT AR U R 3 v

SPI AL ERAE AR T 7] A — AN Geabas, AESRWOT A A Seitas . EAREERR, —
SE EERREALSRE AR A A HEXT SPDR A7 ae b AT H#RAT . MERRICHIENS, 2
AR AL A R ATE I V7 1] SPDR F A7 d it I &I BI 745, B ET— 5
TR EK.

E/R1E 73

SPI AR ER (R AAR A AE EHLIRAFAE N2, 5L RAFAET Most Al Miso #
AT BN, &> SPCK N Bkt R4l 2 AR EEE (MIso 2k E i8R fE
i, MOSI 2 EEHELE IR ), FERIGE AN 75 B0 2 e BEAF LA AR5 58 bR & SPIF, K
TRAF PR T 25 MRS L 25 A7 3 T o U 3R 0032 SPDR 3 A7 2 R AT 21 i # ST 1 A
TR HEERAE, BT B MNURIE RS, AT 24E SPDR
AL A HNEER A S Bl A S AR TR B, 5N SPDR & A7 RV AT P A 71
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REAER

IR

BT, AT EBATEIE, SPIA 4 Fh SPCK AT AR YERIZH-A )73, H CPHA F11 cCPOL

KA, AR RR.

0
0 1
1 0
1 1

CPHA # CPOL & EFEHIBE IR

0

KR CETHD
wE (ETHD
KAt CREEID
wE CFED

LSRG
WHE CFED
R CREEID
WE CLTHm
FRE CETHD

0

1
2
3

2 CPHA = 0 I, HJCd RAE A1 B I B an ™ B

N
L

SPCK (CPOL = 0)
SPCK (CPOL = 1)

MISO/MOSI Sample

. R E BN N B

MOSI Setup DX X X XX XX

MISO Setup —CL O X XX X XXX )
- =

SPSS \ /

MSB First (DORD = 0) MSB Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit 1 LSB

LSB First (DORD =1) LSB Bit1 Bit2 Bit3 Bit4 Bit5 Bit 6 MSB

CPHA A “0” B} SPI #iEMEIMIER
2 CPHA = 1 I, B RAEAIV & ISR 4~ B

SPCK (CPOL =0) JIIII
SPCK (CPOL =1) 11111

MISO/MOSI Sample

I
I

MOSI Setup e ehehehehey.
MISO Setup —{ X X / X : X : X —
SPSS \ .
MSB First (DORD = 0) MSB Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit 1 LSB

LSB First (DORD =1) LSB Bit1 Bit2 Bit3 Bit4 Bit5 Bit 6 MSB

CPHA J9 “1” B} spl ¥Rt

LA, MISO A1 MISO BB MR Bt R i 22475 b Al A fan it o pie e
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KA T N B

MISO/MOSI Sample | | | | | | | |

MSB First (DORD = 0)

MISO MSB ) Bit5 ) Bit3 )Y Bit1 (MSB ) Bit5 ( Bit3 X Bitl )

MOSI —{ Bit6 X Bit4 X Bit2 } LSB ¥ Bit6 ( Bit4 ( Bit2 { LSB —

LSB First (DORD = 1)

MISO \ LSB )Y Bit2 X Bit4 X Bit6 X LSB ) Bit2 ) Bit4 Y Bit6 /

MOSI —{ Bit1 Y Bit3 ¥ Bit5 /MSB ) Bitl ( Bit3 { Bit5 YMSB ——

FHAER T DUAL A “1” B SPI BUBSRAFER

SPSS 5| Iz

B E A MHUET, MHUERE(E S PSS I LERIENMIAN . 24 SPSS 5l IRFEAMKET, SPI 4%
P » MISO 51 BB A i 4 51 A CRRATEBEAT AR SL (143 LG ELD » He 51 RIS 9N - 24 SPSS
SURMERFE A I, SPIAERB R AL, FASFHECEAE . SPSS 51 IS T et 0/ 7 1 R 20 %
A, ATUME MBI TS A E LRI B AR R R0 . 2 SPSS fu miltt, SPIMMLALRIE AL
BUAURILIEIR, IR T AL A7 s BAC R A -

MECE TR, T PLYE SPSS S I 5 1) .

A+ SPSS BLE A, WI'emT AR RIKS WAL SPSS 5l . # SPSS BLE AN, WIIRER
e DMRIE ML IEH TAE . 240 B A EHLE SPSS 5 BRI , 4N HL B (i SPSS 5] BT,
SPI B2 N2 A — A FHLILE R B CAEAMNIHF M EREdE . 8 TP a2, spi
BEHCE AT a0 R Bl

1. JEFEALT SPCR A AFA% 1) MSTR ir, ¥4 AL, MIfi MOSI T SPCK A& i 5

2. BIHIT SPSR ZFA7 451 SPIF o7, A7 WA AE U= 4= SPI Ik

BRI, FH A T 7 AR B P ML B AL 4, I BAFAE SPSS BRI T BePERT, RS
FEFF BNAXET 2 MSTR AT R “17, HES, WAL E A, DLEF{ERE SPI ML

SPI 2451t

BEATIEAE A B e BT SPLEAT WAt . AR Rl B 5 ENUMNIIRIF IR, Hdfe
R BE, B R AGIE RS, DARSAS SRR T TR 2 55 o Ferh UM MHLERAE T 51
A A S AN, 40 R P

SR 75

INERTHSE MHER T/

MOSI FH P4t e X LTPN
MISO A FH P A e
SPCK F P E X fil A
SPSS F P E X fil A
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SPI ZHLATIE

SPI =ML IPIGE L R U R

1. BN MSTR A, B8RRI B EmIAL, B, SRy, PS5 h,
PAB R AT RE 515 5

2. W& MOSI F1 SPCK 3 il Ak i ;

3. B/ SPE i,

FEHHEART, UAAE SPIAHYE B I EHLIERAE A MNLE RS, AT E SPSS 5 Byt .

SPI MAL#T4E 1

SPI WAL BT A A FE U

1. JEZE MSTR Az, WEHHEAHmBA, By, TS5 s;
2. WHE MISO 5 NI H

3. B SPE fif.

e X
SPI FfFaRFIFR

SPCR 0x4C 0x00 SPI I B 7 4%
SPSR 0x4D 0x00 SPIARS T 7 4%
SPDR OX4E 0x00 SPI HHE & A7 4%

SPCR - SPI 24| E2
SPCR - SPI 1| & 77 8%

Hbdik: oxac ZRAH: 0x00
Bit 7 6 5 4 3 2 1 0
Name SPIE SPE DORD MSTR CPOL CPHA SPR1 SPRO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit  Name ik

SPI HH T R o
M E SPIE A “17” B, SPI Wi ffiRE. 2447 T SPSR ZFA7#S I SPIF {7 B Ar
HA R WifERent, r=4 sp1 .
ML E SPIE fiiA “0” I, SPIHMTHkZEIE,
SPI A REAL
6 SPE | i E SPEALN “17 I, SPIALILBAlRE. HEATATAT SPI#RAE 2 BT L2 E (7 SPE.

M E SPE Ly “0” I, SPIAHLAR Ik,

DOR | HERJFHEHIAL.

D | %% DORD fii)y “1” I, HIEM LSB B ki%.

7 SPIE
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MSTR

CPOL

CPHA

SPR1

SPRO

2 E DORD Ay “0” B, Hdum) MSB H e Ki%.

TN LI BRI AL o

MPE MSTR AN “17 B, BTN,

i E MSTR AN “0” B, EHE M.

FHUEAT, SPSS I HITC E MmN BAFARI, MSTR A4 BIEE, AT SPSR & 1%
AR SPIF W BA, FH A2 EE T 1 B MSTR #E N AR,

P o A e 42 1 67

LHiHE cPOL Ay “17 I, ZBHRPRA T SPCK JyrE Hi-F.

L E cPOL iy “0” I, ZEHRPRA T SPCK JfiiHi~F.

cpPoL EAETE SR
0 TR NEEIE
1 IR ETH
B o K7 42 1 67

HBLE CPHA L “17 I, EIGIBIE RS, 45 R .
HBLE CPHA Ly “07 I, EIGICRAEEE, 45 R E AR .

CPHA EIAR T S5
0 K wE
1 wE PR
o s PR 1.

SPR1 il SPRO FRiL 4% SPI AL 4 I I Sl e . Rpcdzit] U 20 0 SPCK AR Gui o ) 9%
REH.

] s A 0.

SPR1 Fll SPRO FRiL 4% SPI AL 4 IR Sl e . Rpcdzit] U 20 I SPCK AR G 1) 9%
REH.

SPSR - SPI REZF 28

SPSR - SPI IREH

Hihk: 0x4D BRIME: 0x00
Bit 7 6 5 4 3 2 1 0
Name SPIF wcoL - - - DUAL - SPI2X
R/W R R R R R R/W R R/W
Initial 0 0 0 0 0 0 0 0
Bit Name ik
SPI 1 iR A o
AT A RS BAL SPIF bR, EAUVEERT, BCE SPss 5l I A% N HALRKHT,
7 SPIF | SPIF KA B A . 45 LIS SPCR 2 AE AR SPIE {7l 4 f&y T (S Re o7 #B 4 B A7, SPI
HbE A NIRRT S SPIF AL HBhiE R, B @I e SPSR P A7 A5
Vi [7) SPDR ZF 7% 2KiE % SPIF fiL.
e | weoL EMIPN TR A

TR FE TS SPDR TAFav KBS weoL fi7. wWcoL AT Lid it S szt
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SPSR 27 2% 1) 1] SPDR £ 2 KiE%E .

5 - RE.

4 - TRE

3 - TRE
WA A S o

L E DUAL R “17 i, flifE SPI XUk fEfit .
2 DUAL i E DUAL N “0” I, 211 sPI W ekfeimtsst.
WAL RAE sPl ENUE T AR, MIso fil MOsI ¥ F/E EHEIERA,
I A 75 20 SE AU B SORI B e X = T i«
1 - TR
SPI 54 i 7
LE SPI2X i “1” W, SPIRIARE NG .
MY E SPI2X 1 “07 B, SPI LS FE A NS .
LAz il J7 L SPCK AR GERT 4 (115 R % H

0 SPI2X

NN SPCK MR GBI K &R o

SPCK FIAR GBS #PEI X F
| SPX_ | SPR1__ | SPRO. | SPCKMUEiER

0 0 0 fsys/4

0 0 1 foys/16

0 1 0 foys/64

0 1 1 foys/128

1 0 0 fsys/2

1 0 1 fsys/8

1 1 0 foys/32

1 1 1 foys/64

SPDR - SPI %ﬁjﬁ%ﬁ%&
SPDR - SP| ¥3% 17 5%

Hodik: 0x4E ERINE: 0x00
Bit 7 6 5 4 3 2 1 0
Name SPDR7 SPDR6 SPDR5 SPDR4 SPDR3 SPDR2 SPDR1 SPDRO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name Hik

SPI &3 AU T4
7:0  SPDR  SPI RIXHHE AE S E L == SPI s 25 /798 SPDR. K44 5 X\ SPDR BIE5 N\ K i%k
BRI ZF A A%, M SPDR 52 HUH ¥ BV iSE B B Be B 4 o %
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USARTO - BG4/ FH BT RS

o DWW TIRE (JRIISBTEHIFAIZST5ES)
o SHHELRIE
® A MAIRIE
o SREERIFRRESR
® 7i¥5, 6, 7, 8, 39 MHIFBAIA 1, 32 MBI
® B RNBEBEAREALH
o FIERN
® MEEIRIN
o (BB, BIBHIRIVERIIBNIIDN AN I LEIS s
® —NMRITAIDHT: KIXGSRPUT, RIEHIESTFEETPUTANIBIN SR PRT
o ZANBRBEEI
o BERRABEREI
257,
UBRR UCSRC UCSRB UCSRA
I =
I | Clock Generator |
| v clkio I
I Baud Rate < J) |
: Generator :
| | . [
i '—S;/'nc "I PinMux |« i » XCK
i R ___________________;______'
: eceiver :
I Clock | I
: v Recovery | :
| |
: Pin Mux [« : RxD
' RO S | Rel?:zf/aer < I
| y |
| RX |
| Parity | Control I
: v Check :
T N T —
| Y VY |
: T TX Control :
: v Parity :
i TX Shift £ Generator tD—» Pin Mux ; » TxD
L e e~ ____T_—_————_ _

USART Z5#4[&]

USART EZALHE =N BB R AERS, RIBSSFHZICES . B HIALIRS 73S X =45
L IRk AR A URRE R R AR 2 AN (R 2D DML VR AR = A5 4 B B ) [7) 20 12 4 21 1
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XCK SR TR AL it AORas il — N S8R o, BT arfres, AL
s LS AR BEAN ] ik 5P 75 B P 3248 5 B 2 o & SO VRIS SRR BeHE T A 2 AR s il 2
A NAEIR o $2Wcas BA I o AEE R E e, TR Bda sl Bk TIRE o, ik
AILOSE TR, RIS, BT A AR NPT R I i 4s UDR. IR SCRF S
LA iR 2, 0 L AT BRI %, s 1 AN BRI R

g e

I 2 A S R I A RIS A e A SRl . USART SCHF 4 Rl R B 158 1) 57 b4
X, B RPEA, EVLEPEL, DUEMHLEE . USCRC ) UMSEL fir H T ik [F
BEF P USCRA 1 u2x Ardatil b s T A iR . (TR PR R A 201 XeK
S 7 17 2 AE 245 10 ) e T I AR e o 3 AR (AU ) I A2 AR A AR (A
HUAER) o

BRF R A7 4% UBRR MNP T B asE AL 20y USART [l e (1 Tl o Aaass BB s 26
it FEFPTHEES TARE RGN Bl (fys) T, HHAEEIF B UBRRL H -G SN, = B3N

3 UBRR A7 ME . HTH AR A — AN B, i B AR i e 3 e 2R 4 (it
}L/F—Dj%y‘j fsys/(UBRR+1) °

RGN AR N B R (hi/RY) BLE UBRR AT AT

THEE BAFRITE AR UBRR {EITE AT

b IEF A BAUD = f,,o/(16*(UBRR+1)) UBRR = fo,s/(16*¥BAUD) - 1

SED A AR BAUD = f,,s/(8*(UBRR+1)) UBRR = f,,s/(8*BAUD) - 1

[F5 FAUAE BAUD = fsys/(2*(UBRR+1)) UBRR = fys/(2*BAUD) - 1
Bi

1. PRrdE SU R AL AR E (bps);
2. BUAD NHEZ, fy NRGM BN, UBRR NI %477 4% UBRRH A1 UBRRL 2 & 1f «

& LIFE
I BERE UCSRA B 74K U2X A7 AT LU AR g N, L R 58 TARRGUI A2, [
TR Bz “07,
BEE AR AT R Bas 1) 73 FELIRA: , A BOBIn £ 57 20 8 45 (AL fnd =R . AKX ARG O
T SRS R ]2 R HOR X BlE BEAT RAE S B R, DR M 5 2 RS HE (1B R 5
BRGNS B AER NBA AL

S BT

[ A WAL ERAE AR Xl DI B BBy o S0 IR b 22 0ok [R] 25 25 A7 4 AL VA I 2% < J5 A B R4
AR, X2 SIS RGBT IERS, PR E A AT XCK R R Sl gy AR
23 AR
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fxex < foys/4
BEE fsys H RGN B HFRE TV E, AT B 1R RIS T R AR, IR B R AR
=
[FZERT B ERIE

D RER, XCK 51 T ehi A CAHUREERD Bl id il (AU . I it 5
HE R AN EAE AR R HEARAE . W HEEH A (RxD) SRAE T AE A AR Sk 5 K
B L S 2 A BT ASE P PRI B A T

UCPOL=1
XCK / ( i ) / ', / ,
Drive
RxD/TxD ﬂ)(
TSampIe
UCPOL=0
XCK
RxDITxD ”(
TSamp|e

El &R TR XCK B

w BTN, 2 UCPOL{E N “17 W), 7E XCK iR B e B, 78 XCK [ A3k T
BHERAE; 24 UCPOLE A “07 I, 7E XCK ) LT R4 e, E XCK 1R BRI BEAT 5L
P KFE

V=

— AN AT EE W R BE T BRI AL GRIGA RS A7) BLR T 20 55 25 (B e 58 57 4 A o
USART 452 LR 30 M2 & (1 s it =X

o 1AMEIRAL

¢ 5. 6. 7. 889 MR

U W0 v % VAN ¥ S SR VAR £ A VA

o182 MEIENE

i DR AT G, B 2R R ARAL, B R e idnr, DAEUE R S i g
W, MR 9 A . WIRAERE TR, R RIS IR, mIGRIFIEAL. Y
— AN e AR RS, AT DS N — /MR R EE M, B AR TN (R
) ORE . FEPAWRERIEHRMSE M, JrE S A2 nT IR R .

Frame

DL

m

\ f \/ \Sf \/ \/ \ "V — \/ o —f 1
\St/o0 X1 L2 X3 %4 AiBIAIADTT) (8] A IP/Spt {Sp2] \ OLE /S

USART iz [&]
T :
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1) IDLE {54k (RxD B TxD) bHi&AHHRiL4m, ik NN D20 i P

2) St AL, MR ANEHET

3) 0-8 HuEML

4) P KIGAL, RSB

5) Sp AFIEAr, AN HESE

BHE W 458 1 UCSRB il UCSRC Z- A7 8% FH ) UCSZ[2:0]. UPM[1:0]F11 USBS W€ . U5 K
IR AR F B . BB AT AT SO A T RE R IR IEAE AT B L4 . o, ucsz[2:01#f &
THAEW BRI AL, UPMIL:01FH T REFIRA e ARS8, USBS ¥ B Ml — 17 sl B 7 25
WAL, FEUSES 2 RIS /M7 IEAL, DRI R RAEEE — NS IRALN “0” IFgiAa i 2.

RRIriE

FEIGAE T H A R EH (1) &AL AT S BlUE B A SR T AR, T S B SR 7R EEHUR

KA SEARAL R R W T
Peven=dn19...0d3®d, @d1Ddo B0
Podd=dn1®..®d3®d, ®d; Ddo® 1

Ui I«

1) Peven fHARER 45 R

2) Pogd AIREGEE R

3) dn 0 AR

USART #7461

BT IBAE 2 BB S5 BN USART BEATHIAG1L . WIUA4k It I o AR R R A e, i R
WE, VAR 75 B R AR BRI A o X TR W IREN 1) USART $5:4E, TEVIUR LA 2L
T4 JRy BT bR SRR 1L USART HIFTA TR T .

FEHEAT F TR UG b H e AR R S B B M B, DA ZBURA DRI BE A . TXC A T LA
RAS I R 3% 282 T 5 T BT A4, RXC bR G A7 AT DA FH SRAS I B2 0 22 s v 2 75 18 A i &
Peitho aniR TXC AREALHAEIL A &, fERORIEHIE 2T (5 UDR TFAF48 1) WAk
F TXC bR &AL

RIEZE
B UCSRB ZF 1725 1] TXEN A0EH# B8 USART MU%UE &% . 1R85 TxD 51 II@E 10 Thag Rl
#% USART ZHEEFTHUAR, HONAIEZH AT . RIBEHE 2 si B R B I RER . TR
ik . WA E R AOEREER,  HEINT XCK 51 B S B YR 3% i st

R 5 B 8 K9 HHEHIME

R 5 B RGE I B N BB A IE b 2 TR R sh Bt &ci% . CPU IS UDR A7 45 RN AL
I o 2 R IE T AT A7 2 T AR B — WU (B, 220 38 P (M BRI e B B AL A A2 3R
AL A A A A T A RPIRES GROAA IEEREAT B fEm ), 8 T — Wil 1 e Ja — M 1k
frRIE e, ERINER R . — B A A A I 1 B i EE, e IR IR e s B A%
B — A SEBE L
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R 9 (r5H 1M
AR 9 AL AR ML, SR B R 28 9 R 5 AT A7 4% UCSRB 1Y) TXB8 fir, SR J5 PRI 8
REAHE 5N BOE SR 5 A74% UDR. 25 9 (LB AE 2 HLIE (S o TRl it 75 R0 3@ (5
AL T o AR B

RZEEER AL
A0 2 L DN ER AT Bt AR B N A . A ER AL RERS (UPMIL = 1), RIETE
filBed SN s i ol 16 = R VA P I | o Al T E i AN i v VA

RIEPREN 5 B4 PE
USART K% 2846 P ANFRENAL: USART Hidls 25 77 23 25 bk 5 UDRE FIEH45 bR & TXC, Hi M hr
R VA IR A cteel:

K 24748 bR & UDRE FSRRIR RIE R a8 2 75 0] LB N— N3 - A 7E kg b
WAENYEE 17, WHEE “0”. X4 UDRE AN “17 B, CPU T LAAEELHE 7 /7 4% UDR B\
B, R IARE.

4 UCSRB 77 f7-#5 H I E H8 77 A7 a5 2 Hh W {58 A2 UDRIE Sy “1” ), W% UDRE #¢E A7 (H 4
R W RE), Bk A USART BUE A e 25 R WK . XF 2% /788 UDR $UTSHAEREE
UDRE. 4% H A It 7 AL S inF, 7 208 25 A7 48 25 R Wi IR 25 A5 15 o 205 N — AN (1 3
P %) UDR LIJEZE UDRE, BU#H 25 IEEIRT A S, B —Haxh RS ETFER, —
AN TR R A

I BRI R E RN AR, RIS R Z A7 2% T SO BT, Rk gt fibr i
TXC ¥4 B A7 4 UCSRB [ RIRZE R b ff BeAr TXCIE (HAmrhWrffige) & “17 i), [
H TXC BN ERL, USART KILLE R tAT . — BE N W IRGS AT, TXC AREAL
RI# HhiEE, CPU BRI LIXHZAE “1” KiE=E.

FILERIA
BIXENJFE G, RN IR HRE 58 L E OB A 4 Reg FEAE I, B AR A3
A7 o 5 RAB G R2F A7 4 F AT BUA AR R - AOEAEEIE LR, ™0 51 KR L@ 10 )

&b
He o

W
E A7 UCSRB ZFf7as E 0 VA, (RXEN) BIT] 52l USART 2% . fHRE /5 RxD 5| JHIF¥ 8 A
10 ThAEH: USART THEEFTHUR, RONEER BTN [ o BT BB EI 2 7B S B B 4
WRFE . BAERL i e an AT DSOS, XCK 51 I A il F DR ey

2 5 B 8 (T AR
— BRI B N R AR A, BT AR RS2 s o AL R B AR AL o AR AR i
SE [T 2R BXCK I ORBEAT B2, BRI — Wil 1055 — M IR, 28 =AMk i
Blleds B o BRI WIRE— AL R POE NI RE AL 2 A7 4%, IBIEE —MEIEA DUR, Hlleds
BT UCSRA B A7 85 M SCHO 56 b & RXC A7, ISR 2r 4725 Hh 58 BE A Bl i B
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BBz dih, CPU EIT BEHL UDR A A7 it T LASRAS-H WS B B

B 9 LA HIME

WIREE T 9 M EHREHE W, 7E M UDR LUK 8 £ $d 2 By a2 1 S i HU 27 47 2% UCSRB
] RXB8 1K 3R1S 28 9 i FdiE o X AN BRI [RIFFE A IR A A5 &AL FEL DOR LA PE. 12H UDR
1Efi oo R B RS IR ES , BT SR [RIFE A6 T 22 ph 2% 1) TXBS. FE. DOR % PE

7o

BN TR i Je O BT AL B

USART 4RI A — MR AL BIE RbR & RXC, FRE IRz i s o2 5 A AR tH )
s o R ph g i R BRI, R €17, [N 07 IR IR AR L,
PRI AR, RXC R EF .

B UCSRB [0 ss dU P IHE RSB RXCIE J&, FUTE RXC AR BB AT (A4 R bl fiag),
B Ar USART SZlea vy o Ao by st A7 o st el e lfe 2 R b IR 95 72
FPA 2N UDR BEHUACERIT % RXC Anids, SR ZIR I RR 5 — 4501, — N8 h st
2

BEWHE R AR

USART I8 =M ibr s MiET iR FEL BPEviiH DOR KA B ILEE 7 PE. BAIIHAL T
UCSRA Zi 75 o Hi bR & 58— ORAA R i 38 b . BT RS R bR S HA R = AR
HbT .

M RAR G FE RIIEAEEFRIR T TR BN — AN TS 28 — M A FPIRES o 47 1EALIE
s (R “17) W FEARER “07, B FE FREN “17. XA E R HRAGI FD £k 1£
Frrp oy, nT AT UR R

v HiARE DOR R i TR R v 2Rt B 1 80 0k MR il Bk fr
AT A O B, A AT I R — NG AL, B e A2 T . DOR A G E AR
FWLE I — URIEHL UDR AR —EEE UDR Z (A1 &R T — AN AN i 24550 il il 3
Hh MRS AL 25 A7 28 1 N2 IR 88 5, DOR AR EHTE R

AHER IS HIAR & PE R BRI a8 I — WA AR RSO A B AR A R . SR R A A
KU, PE #EIHE.

Gyl

B AR IR AL UPML RS B A BRI & « RIS AIRE R (IR BA 1560 i UPMO &
o WERIRAEREIE, AR AR T SR A 0 A I AR A R Ht i) A AT P AL
U6 45 o 5 B A LB A — A AR R R P b . CPU BT BN PE A7 RAS 2 R (it
AR A BRI S T AR SRR, JF B AR
fE, W UPE e E AL, —EA BRI M4 UDR BEEHL.

BEILEN 57
HRIESARLL, FRE RS BN ZEEAE T o IEAE RIS A 25 o 2R IR FI s (RXEN 5 %)
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Ja s FRWCERRE AN & RxD S, BRI A 2 T -

FEHH LN

USART A — NI Bk 52 870 AN 5h P 2 1 e R A B D Bt 420 I P i SR Z 4R A T [F) 20 A
RXD 5| VAN IR 5 40 R AT B A A 3R IR B R I o IR I SR8 B TR, st K
PGP A L UE PN AL, AT RS I BT T Pk R . 2D BRI ARV K
T DY BTSRRIt N PR R K — T B 5 A B 8

A TIEE

FRMACAS 1) A Y B T2 S 0 1 K ek R 5 A B R R TR PR AN DL PR JBE o 2R R 2 A
Ao PRI 1 P LRy AR AR A A, B Rt A B A R RS AR B AR R B, I 1l s
HCESEIGA D o Oy T RS AN 2 B N — WOE AR 7 AR Bodhdin A\ g 5 APy A1
BUASBARF R A RERZE AR, FEATZ IR B AR R IR RS A AR Z Va1 T R 2>
g T AR N A A SN R VR A B R R 2 T

HERNX T HRABEEE R TRIRECE

HEM+FBUKEN | RNREEE (%) HEFRETE (%)

5 +6.7/-6.8 +3.0
6 +5.8/-5.9 +2.5
7 +5.1/-5.2 +2.0
8 +4.6/-4.5 +3.0
9 +4.1/-4.2 +1.5
10 +3.8/-3.8 +1.5

BERR T HRARBWERRFRIRESE

HEA+FBUKEN | FNREEE (%) EFRETE (%)

5 +5.7/-5.9 +2.5
6 +4.9/-5.1 +2.0
7 +4.4/-4.5 +1.5
8 +3.9/-4.0 +1.5
9 +3.5/-3.6 +1.0
10 +3.2/-3.3 +1.0

MR DUE Y, B N R 2R VA SR AT o R HE TR R B R 2V
B BR AU RR R R IR AR i K e iR 22 B AT R S DR I T B2 T 15 H 1 P A BRI 3R B R R R ZE 1
ATREIRIA A B2, BIEs RGN B ASE 5 TR s R R A OC . Al ddieok = A
RGN BRI — A AT LR, R ARG AR, RGP Re G 2 . B AN R
ST VR B R AR A8 AN — E BRI I 0T R GUIT i R 2 SR A B G AR B B RE S . I ET DL
UBRR [1ME, I3 IRZEMKER LI,
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RIFERER A RE
XoF T ARAE SRR SO IR A AR U, S PR T 1 S Bl A5 1R R 2 T i R e B A Ok
PAF, BEEHIBERER AR RE R AR E
Error[%] = (Baudea/Baud — 1)*100%

Hrr, Baud N FHIB(EIEFEZ, Baudrea MBI THE A E HRIVERFE, i NIRRT
S sCHT A B BCRFARAR 225 RGU Bl foys ATBRF R W 4745 UBRR (L AR R AR AT -
P IE R

Error[%] = (fsys/(16*(UBRR+1))/Baud — 1)*100%
(EPuY TS

Error[%] = (fs/(8*(UBRR+1))/Baud — 1)*100%
YA BB E IR ENRZE, B RGEED fys NPRAERTBPES, RIRT 15213 R 1% 2% UBRR
EHZ KR FRRY 16MHz RGN0 N AR UBRR EH IR E TR R IR %,

16MHz RGRTEh I E UBRR {EFF 4 HiRE
foys = 16.000MHz

R
ZEBEI(U2X = 0) fBIRER(U2X = 1)
(bps) % %

2400 416 -0.1% 832 0.0%
4800 207 0.2% 416 -0.1%
9600 103 0.2% 207 0.2%
14.4K 68 0.6% 138 -0.1%
19.2K 51 0.2% 103 0.2%
28.8K 34 -0.8% 68 0.6%
38.4K 25 2.1% 34 -0.8%
57.6K 16 0.2% 51 0.2%
76.8K 12 0.2% 25 0.2%
115.2K 8 -3.5% 16 2.1%
230.4K 3 8.5% 8 -3.5%
250K 3 0% 7 0%
0.5M 1 0% 3 0%

M 0 0% 1 0%

EZ L2075

BT UCSRA [ AR 2%IE 520 (MPCM) 7R LA USART #2208 22050 B i B g iotisk A7 5k
Vo BB HUMEAE BRI B 2 g, ARG £ A2 0EE RS, &
A3 2R AR [F ) AT R LR REATIEAE IR BRI P Rk T IR cPu AREE R I 15
B, MPCM 1L B AR R IERS I TAE, (HEZABEIBRBEN RS T, CREHTEEE
ENEE

AR PR T B i B2 5 21 8 A7, B4 SH— M A2 SRR R 2 A it 5 1)

e R IE AR S o A RARNCES TR B WK A 9 A, A 15 9 AR E A2 Hudfe
EREHNEAR S WUERMERIAR G “17, A HHEmT, 75 0y Hd o
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FEZ ARG, Fovr 2 AL BEES > AL BREH RN - B S 2l g At
WU 72 T3 1R — I AL PR o B3 1k A A A B 2505 T P SOm SR B, i At 19
MAEER R 2 K S e i B B R R A ko

St F—AMEAENLRIAE SRR UL, & n DUER o Sz Bdaikg 2, SR 9 An 8 Rbs i ik
o EXFEGEAT, MBI TIET 9 M Z ik .
T RPN 22 A B AR I AE AR AT R AT 1 P R
1. A WA TAETE 2 A sl E R (B AT MPCMD;
2. EACIREERE LMW, BT AL IR S ER S . AL BEEE UCSRA A7 4725 1¥] RXC fif
1EH B
3. BN AEFEIRHEEEL UDR ARSI A, MRES bk O € 2 B . Wik
W, BEIE R UCSRA TR A745 1 MPCM 7, R4k, WELREF MPCM o “1” HSERF T
— A HBE T F R 5
4. Wk AL EE SRR A A EE T, BRI —ANE R . Al S Ak
T 25 720 T S R
5. PRI MNABEEZRWCEN S S5 — N RS, B MPCM A7, FEEERF R — AN Hhk i
Bk, REMNE P REE T,

i 5 2 8 LA K itg s RT L, (HRAVISEER, DU L ATERE M n A1 n+d it
1% A RIEAT I T NS S A A &3 8 TR R A P AP BB, IR i B 19 4 X T ¢
TRARFHAR e . W SRATA 5 21 8 fr A U iks 5, K& 4 ROz e B AN AL, o sg—A
15 AL A i T

B FFaiEX

UCSRA — USART IZHIFDIRTSES 588 A

UCSRA — USART | AR FFER A

Hidik: oxco BRIME: 0x20
Bit 7 6 5 4 3 2 1 0
Name RXC TXC UDRE FE DOR PE u2x MPME
R/W R R/W R R R R R/W R/W
Initial 0 0 1 0 0 0 0 0

Bit Name = il
Pl RbR S AL
4 RXC WIMEDN “17 I, REIEI S a R . 2 RXC MEN “0”
7 RXC | I, FRUIHCGE M 38 A R B B . B AR b, Bl b 3 i, =
U RXC HiEE . L s AP B AEAL RXCIE 4 “17 I, RXC A FH SR A ek &
wri .
6 TXC | RIELEAARENL.
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5 UDRE
4 FE
3 DOR
2 PE
1 uz2x
0 MPCM

RILFEALFFAF P BHEBOE , BURIEZE 2 NI TXC BT PuAT R IE L s
Wit TXC B3EE, WAlLUEES TXCE “17 RFATHES. MRIEL KRl Ese
£7 TXCIE Ay “17” B, TXC AT F R =48 R4 a b

R A7 A AR BN

2 UDRE ¥ “17 I, KW USART RIZEHEZE s N7, ATV AN . 2 UDRE
“0” B, FW] USART RIEBUIEZ T i, AReS NEUE . 80 & A3 hil
&AL UDRIE S “1” B, UDRE AJ SR =4 #2717 2 25 Fh e .

MR AR AL

M FE N “17 B, R b A E B B A W e, B —AME A
“0”. M FEN “07 B, FRAIHMCEIE b 2 H R B BoA WU R, BIEE—A
IR “17. FE B E A G2 — B A F] UDR #3H. X UCSRA AT 5 AKS, FE
X—fES “0”,

Kt bR AL

MARE IR CRE T AR, BB AL A AR P A SR, B I B
—NFTRC AR AL, BOE 74, DOR # B AL, — B A 2(F UDR #1EL. %I UCSRA
HATE NN, DORIX—HLEE “0”,

AR I HE AR AL

MEERIGEEE (UPML D “17) B, H3RUER 38 R AR B I BRI A AL
VR, PEBREAL, —EARE UDR HHELHL. X UCSRA #EATE I, PEIX—fi/ %
H “0”

FE R IEAEBEAL .

L ux A “17 i, B ERAR AR RN 2 u2x o “0” 1, mAiEfE
R A i 4 i %

K AAE e PR R T R A R AR R R A %

EZ/ GRS SR v e AN

BB MPCM Ak R 3 2 A B A E A . MPCM B A7 JE, USART $2Ui 88 B0 3 1)
HREEA A B B AS L A N TR B 2B . RIR AN MPCM B (W2 .

UCSRB — USART IZHIFIIN7S S 15288 B

UCSRB — USART | FIDIRA& 27 7748 B

Hihk: oxc1 ERINE: 0x00
Bit 7 6 5 4 3 2 1 0
Name RXCIE TXCIE UDRIE RXEN TXEN ucsz2 RXB8 TXBS
R/W R/W R/W R/W R/W R/W R/W R R/W
Initial 0 0 0 0 0 0 0 0
Bit Name {ffiid
Bl g R AP s AT
7 | RXCIE = BEAJEAE RXC FF I, TEZJE451E RXC FFIi. 24 RXCIE N “17, &R WifliAE, UCSRA
TR RXC A “17 I AJ BAFPAE USART 42U 2 7.
6 | Tvae RILLE A P RE AL

BALF S TXC W, JEEEEE L TXC . 24 TXCIE N “1”, &Rl ffifg, UCSRA
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TR TXC Y “1” IR BLP= A2 USART RIKEE AR Hh .
K ar A 2 T AR A

5 | UDRIE = E{75{f#E UDRE I, HZ /54515 UDRE . 4 UDRIE N “17, &FHiffiae,
UCSRA {745 1) UDRE Jy “1” INRI LA A USART 4 &7 4745 75 I .
B R .

4 RXEN = EA7J5/53) USART 44d% . RxD 51 IIBYE A 10 DIREHE USART BT B . 25 1EH
AW RET B E A, HFE FE. DOR X PE A& TE AL
RIEALRENT o

3 | TXEN  EA7J5/E30 USART KikZE. TxD 51HIMIEMA 10 ThREH USART KIEFTEU. TXEN i&
ZJE, RAS2A IR RE S RE A e B IESE 1L USART Kik.

TR AL 2 £
2 ucsz2

UCSZ2 5 UCSRC 237785 1) UCSZ1:0 45 & (E— 2 1% B BE WU 60 & (I BHR A1 5
BB SE 8 1.

1 | RXB8  HEUIEWiK N 9 BT, RXBS &3S (1% =i . B2 UDR AT & MK 8 fr 5kt
Z AT B3 HL RXBS .

FIEEYREE 8 L,
0 | TXB8  MHIEMIKEA 9 filt, TXBS J& Ik BRI M. 5\ UDR AT &Ik 8 7304
Z RIS N TXBS.

UCSRC- USART IZHIF DA S 583 C

UCSRC- USART FHI VRS B 775 C

Hiuhk: oxC2 ERINE: 0x06
Bit 7 6 5 4 3 2 1 0
Name = UMSEL1 = UMSELO  UPM1 UPMO USBS ucsz1 uCszo ucPOL
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 1 1 0
Bit Name ik
USART L A7 o
UMSEL & #% [Fl P B 2 B R .
UMSEL R
7:6 | UMSEL1:0 0 USART bR
1 USART [Al B AR A5
2 SPI ALRAE R
3 SPI EHRAERR
TR AR A PR AL
L UPMY I 348 g BUAE 1L A AR 56, IR UPMO B % A A B BAR IR 56
UPM1:0 Bk
5:4 UPM1:0 0 e oy Vs
1 IRE
2 fRE AR S
3 e AR5
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(IR E L e S I VAL IA 8

USBS (EAIRDRVAS
3 USBS
0 1
1 2
Ve IS SRS v VAR
UCSZ1:0 5 UCSRB B f£4 ) UCSZ2 &5k Sk e B i it 0 & my Bl A 4.
uCsz2:0 AR WS B
0 5 fir
1 6 fir
21 UCSZ1:0 2 74
3 8 fir
4 o]
5 RE
6 e
7 9 fir
I AR B R AT o
E USART [F)25 TAEREEUT, UCPOL 15 E 1 it 508 1) ek A AN N\ B 1 R
HFER Bl XCK Z R R A8 TAEREUT 5 ucPoL 626, X —1AL
0 ucpoL  TEF
ucPOL RIEHAE R FRUSOAE R
0 XCK () _EFHE XCK 1) Pk
1 XCK [¥1°F B3 XCK ) BT

UBRRL — USART 45 R F 23 EFD

UBRRL — USART YR R A8 RFTT

Hodil-: oxca ERINE: 0x00
Bit 7 6 5 4 3 2 1 0
Name = UBRR7 UBRR6 UBRR5 UBRR4 UBRR3 UBRR2 UBRR1 UBRRO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0

Bit Name iR
USART 45 R A7 28 MR =1 3040
7:0 UBRR[7:0] USART J45 %27 /25605 UBRRL A1 UBRRH WiEB4y, 45-&7E itk EMiEN

UBRRH - USART ISR FEREED

UBRRH — USART I iS R B ERFHET

Hbudik: oxCs ERINH: 0x00
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Bit 7 6 5 4 3 2 1 0
Name - - - UBRR11 UBRR10 UBRR9 UBRR8
R/W - - - - R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name Efiipu
7:4 - FRE .

USART 45 R 25 A7 28 K Ry 21T 040
USART V4% 22 25 fE 24 £, %7 UBRRL F1 UBRRH PB4y, ZE&1E—itf ki Ei@

(ELON TR
UBRR = {UBRR[11:8], UBRRL}
30 | UBRR[11:8] Tt AT A
S IR BAUD = f,,s/(16*(UBRR+1))
S0 A AR 5 BAUD = fy,s/(8*(UBRR+1))
A5 ERLE BAUD = fy,s/(2*(UBRR+1))

UDR - USART HIEES B R

UDR - USART $3E & fE 58

Hhidik: 0xCe 2RIA{E: 0x00
Bit 7 6 5 4 3 2 1 0
Name UDR7 UDRG6 UDRS5 UDR4 UDR3 UDR2 UDR1 UDRO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name E1:pe
USART 32 FHH2E U ) 4

USART 3% B4t 2 i 3 R H WS B 22 P 35 3L 52 USART %4l %5 77 4% UDR. K% ’s
\ UDR B N R 36K 22 v %, M UDR 13 HUCAS B S B B2 S B v 2

5 5 5 8 MR T, ARALH A o fralk &k e G, BRIk A1 B

70 UDR | NO.

A UCSRA /745 1f) UDRE AREly “17 B A REXT ROAZ M AT S5 HAE, SN
RIEFRMRAE 2 A . MRIBB AL FAFA NN, RIEA SR IR P 3% h 1 s
BN RIE AL AEA R, AR5 B AT TxD 51 .

P MRS — AP FIFO, — BRI M 520, FIFO Sl SUR B IRES .
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USARTO - SPI T fF/2

SRR, =& AT EIBER
EHHMARIE

< FFEEEf TIF&EI (R3N 0. 1. 2403)
S ETEE (YJRENESEERIN)
PADIRIE (WERIPES)

BOYERRIRFE T HESES

G

¥ E USCRC [ UMSELL 74 “17 B, {#RE SPI TYEME, F USPI kKR, b SPIARELA
=25 SPI TAERE, HPUZ sp#xCAHLL, B ML #e2k, Hoe =iRE&I—8. USPI &
F USART I8 0R, ELFE ISR AT B A7 ae gz ds, DL R R AR . AR
ARG AT, BAEAI BRI R BHIALRS AR LR R, Aty
TE BT RE 2B SPI T AE A2 A0 75 80 e A e

UBRR UCSRC UCSRB UCSRA
r----—«—— -~ -~ -~"=-=-=-=-""="-""™>"FF"™ ("™~~~ ~>""~~"~"~"~"~*""™*"™~"~>"~""~"~"~"™—™— =
| | Clock Generator |
| v clkio [
|| Baud Rate | it |
: Generator | :
| | :
| 7 >

=, Pin Mux |« » XCK
: Sync :
R B e :
| Receiver |
| — |
| \ 4 |
| |
| |
| |
| |

|| RXshift |« Pin Mux [« —| RXD
| |
| |
! RX |
: Control |
|
: A 4 I
- e ] _ - |
! UDR Transmitter !
: YV :
: TX Control :
| l—l |
| A 4 |
| |

| TX Shift > Pin Mux > TxD
| |
L e e il

USART in SPI £5#3[&]
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BBk

2 spl TARAE ENUS NN, 75 B4R A0E G MR 8h, & USART MU R A gk e AR i
AP Z BN XCK 5T, RIBE XCK 5] RIS J5 7 75 4745 (DDR_XCK) A2k &
P EA DL R A e

BAUD = fy,s/(2*(UBRR+1))

2 SPI TAEFE MHLIE RS, A5 IR f 2 EHLERAE,  MXCK BIREIFIN,  DHk XCK 5] BEIT
BAE 7 17 %57 4% (DDR_XCK) WAk E N “07.

SPI R AR /F

SPI AT DURH A AR AL AL A 5 52, A2 AL UCPHA AT UCPOL SRR SE, B 4% il i
R ERR:

SPI TR
J:ﬂ/nmﬁé ?F&/ wWE
1 0 1 FIHERE N EIRREE
2 1 0 TRV RAT AR EE
3 1 1 TRIRRE AR RAE
UCPOL =0 UCPOL =1

= XCK XCK

]

% Setup Setup

o

O

= | Sample T T T T Sample T T T T
o XCK KCK

n

% Setup b4 Setup ¥

G

S Sample T T T T Sample T T T T

SPI TARRAXER
Wits =

SPI [ — AN AT AT LA R SR Ay Bk AL TG, BB A B AR A 4 A, a3t 8 K
WSS SR LA, T DL AR R (K — Wit A% 4l RN AT S B 29 2 IR o

HIEEH
SPI B UCSRB A {7451 TXEN /4 “17 RAFRERILSS, TxD 5| I &K% 2% b7 R Rk AT
Fr R, PO AT DAAME B
SPI & UCSRB #1725 RXEN 7 “17 SRAFRERLIAS, RxD 5| BB A% b7 A SR BRI AT
BRI % B R
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SPI A IE AL AE AT XCK R 1AL o

BEAT B Al B e B SPLATHIAA 1L . WIiR eI R W AR B R A e, iAE A%
WU HOBEE ,  PASAR S 7 B A RE RS AR BUACIA & o 0 T rh TSRS HY SPI #4E, FERIAARML
i EHEE 4 R T Wb S AR LR P BTAT T

FERHAT B FI 61 L i S5O R 2 B S5 A4 I, 25U IR I B AR i TXC b AL AT LA
FHSRASIN £ 8572 75 5 T T A&, RXC 25 AT DA SRAS I i 2 v 4 v 2 75 A 4k
PEARBEE N o WA TXC b B HME LA, ERRURIZEIE 2 AT (5 UDR #FfFas Z /) 4
B TXC AR &AL

FI4aAL SPI LA, AE UDR 7 f7as 5 AU R AT da et . i T A0k S Bt fams o1,
FAEANFENCEAE S 2 W MR o RIS 0L 25 A7 A U I — WU ROk, A0 ik &t
ZALEHAE] UDR W 78 B WK G2 b 3388 B RIA R A A A s BUF Aid 25 . N T IRIIE
NG e MURIE AR [FD , BERIE— AT A J5 #L Rk UDR &7 ds. K
AR I, BRI R S R, AN SR R B

RER AL 5 BT

SPI RIESF A /MR EAL: SPI B 27 77 28 2 hr & UDRE AL 25 s bR & TXC, PP EALER
A A=A R

B 2 A7 2 b & UDRE FISRFR KIE M a2 T a] LS N — AN « 1201 RIEZE
WERZSHI A E 17, WL E “0”. ¥4 UDRE A2 “1” B, CPU W] DAEHHEZ ff#s UDR5
NHTEdE, 2 NAEE.

4 UCSRB 77 A7 ' I E H8 77 A7 4 2 R W {68 A2 UDRIE iy “1” ), W ZE UDRE #E A7 (H

AR R, Bk AR SPIL B FF AR S TR WG SR . X AR AFAR UDR HUT B ERIESE

UDRE. K W7 AL A s T, 755508 25 17 48 2 HP W IR 2572 17 R b 405 N — AN 3L
#5 %) UDR LAJEZ UDRE, BUE 25 I EEIE sl . &0 — iz iR SR T 4R,

—ANHT R B O A

RN YR MY RS H IR RS AL A A7 RS, [RII RO A A7 38 SO BT BRI, ROE 4 bR
H TXC KW BN . 25 UCSRB _ERIRIAZE R I gEAL TXCIE (H A R Ikrfise) & “17
I, B TXC FRENA AR, SPI KIRLE RO IAT . — B3 NPT IRS TR, TXC #5
BRI EESE, cPU AT IAHZALE “17 RiGZE.

FILERIA
BIXENJEE A, RO A AL 5 R CUR ROE 8 A4 RENs JEAR IR, BURIER AL

AT 5 RIL BN A AT A P A BAR IR B s . RIES A IELLE, TxD 5] ik R @ H
10 IhEE.

BN R Z R BT
SPI LA — MR ENL: LS RFRE RXC, SRR W E U gz b 4 v 75 AR Bl HH 2
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o PR A P AR IR R, AT €17, RN €07 MR BRI AR AR
1k, BRI AR BRIHT, RXC R IEE

B UCSRB IS o P INT A REAL RXCIE 5, A2 RXC ARGl EAL CH AR Wi fEae),
e SPI BN AE AP T o A T 5 SR AT BRSO, B RS SR b BT R 55 R
ZUM\ UDR BRI % RXC bR, T A ZErh A B P — 50, — AR st &7
/:—':A:O

BB

HRIEGAE, SRR B 2R . BRI 20k . 2R IR ds (RXEN i
) J5, BWEEATE SH RxD S, Bz a2 T

A EX
USART 788515k
UCSRA 0xCO 0x20 USPI I FRZS A7 F£ 45 A
UCSRB 0xC1 0x00 USPI #ZEHIFLIRS a7 A£45% B
UCSRC 0xC2 0x06 USPI #Z I AR B A7 4% C
UBRRL 0xC4 0x0 USPI K5 3 a7 A7 2 I
UBRRH 0xC5 0x0 USPI R Z A7 28 i 710
UDR 0xC6 0x0 USPI i &7 4797

UCSRA - USPI IZHIF DRSS 588 A

UCSRA - USPI I HIFDIRES B 48 A

Hoik: oxco RN 0x20
Bit 7 6 5 4 3 2 1 0
Name RXC TXC UDRE
R/W R R/W R
Initial 0 0 1 0 0 0 0 0

Bit Name {fiid
L EE T R TR A
2 RXC M “17 i, R b b oA R 8 . 2 RXC {EA “0” Y,
RHNCGE M35 A AR A o Bl AR R, BRIR B RRT, 53 RXC
BIE T S4B AR W RERT RXCIE A “17 IF, RXC AT FH R 7 AR BRI 4 o 18T
RIEGEFRAREAL
RIERALFAF P BARPOE H, FRRE P8 AN TXC BAL. AT R Hh
Wil TXC B3hEE, WAl LUREXT TXC S “17 R TEE . GRIELS R P WA
TXCIE Jy “1” B, TXC AT IR/ A R ik 45 o i o
s A Ar a8 bR B AT
2 UDRE A “1” B}, FH USPI KEHHRZEMEENT, TS AHHE. 25 UDRE N

7 RXC

6 TXC

5 UDRE
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“0” W, R USPI KIEFHEE ML N, DRSS AEIE. HEUEF AR R Wi E
AEfZ UDRIE SN “1” B, UDRE W] PSR 7r=4: Bl a5 fE 22 25 I
4:0 - USPI NRHE

UCSRB - USPI I HIF RS S 525 B
UCSRB — USPI #EH| FIIRASFH 728 B

Huhik: oxc1 RIA{A: 0x00
Bit 7 6 5 4 3 2 1 0
Name RXCIE TXCIE UDRIE RXEN TXEN - -
R/W R/W R/W R/W R/W R/W - -
Initial 0 0 0 0 0 0 0 0

Bit Name #ifiik

ey Sl T & AN

7 | RXCIE  EA7/E1ER RXC i, JEZR/E%E1E RXC 1. 2 RXCIE Jy “17, &R Wiffige,
UCSRA ZFA7 8810 RXC A “17 W] LF=A: USPI 208045 s 7
RIELE A P BE AL .

6 | TXCIE EAfEfEE T™XC B, HREEEIL TXC . X TXCE Jy “17, &SRR EifEE,
UCSRA ZF A4 TXC y “17 BT LLF=AE USPI Kk 45 s .
K A A 2 T AR A

5 | UDRIE = EfiJ5{fft UDRE {1, iEZF)54E 15 UDRE 1. 24 UDRIE A “17, AR lifdine,
UCSRA A7 f£45 ) UDRE 2y “17 IR LA A USPI 450405 2 A7 45 2 Hh

B REAT .

4 | RXEN | EALJGEEZ) USPIEEE . RxD SIIHIEH 10 ThaEw: USP R EUA . 2R b FR a8
Ve O
RIEALRENT o

3 TXEN | BAN7J5)H3) USPI Ki&#s. TxD 51 @R 10 Thaesk USPl KIEFTHUR . TXEN iEZ
G, BRI AR K% 5E UG A BERE JLIESE I USART Ki%.
2:0 - USPI FRHE .

UCSRC- USART B HIF RS ES C

UCSRC- USART #E | FLIRAS B F2: C

Hidik: oxc2 ZRINMH: 0x86
Bit 7 6 5 4 3 2 1 0
Name = UMSELL = UMSELO - - - DORD UCPHA ucpoL
R/W R/W R/W - - - R/W R/W R/W
Initial 0 0 0 0 0 1 1 0

Bit Name iR
7:6  UMSEL1:0 = USART #E ik 4847 o
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UMSEL 3 #[F) 5 3 7 DA E A 2
UMSEL
0
1
2
3
5:3 - USPI FARER
BRI IR BT
2 DORD DORD

0
1

I B AL e

i
USART F B AE A5 5
USART [RI B #EAE AR 5
SPI AL AE 1R
SPI EHHEAERE

Ko e
L 2 A A
Az 5 A% 4

UCPHA IE B RAF R A LE L ARV B 45 TR

! UCPHA UCPHA SRFERS %1
0 AR
1 S
IS B AR M 45
UCPOL i PR U3 AR A R AEAE BT B B
0 | Uerot ucpol R KR I BRI 10T
0 XCK () LR XCK ) B3
1 XCK F T B XCK f bR

UBRRL — USPI B r R HFF8RF D

UBRRL — USP| R R Ao RFT

Hutik: oxca

Bit 7 6 5 4
Name UBRR7 UBRR6 UBRR5 UBRR4
R/W R/W R/W R/W R/W
Initial 0 0 0 0

Bit Name ik

USPI S RE 2R R AF AR IR 1T 040
7:0 UBRR[7:0]

ERIA{E: 0x00

3 2 1 0
UBRR3 UBRR2 UBRR1 UBRRO
R/W R/W R/W R/W
0 0 0 0

USPI i RF R 25 7783607 UBRRL 1 UBRRH

oy, SEEE AR BB S R
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UBRRH - USPI R FHF IS D

UBRRH - USP| R R B A A H 1

ERINH: 0x00

6 5 4 3 2 1 0
- - UBRR11 = UBRR10 | UBRR9 UBRRS
- - R/W R/W R/W R/W
0 0 0 0 0 0 0
£
USPI F{RE .

USPI I RF 28 2 A7 25 1) o -1 3 40
USPI 5 R 27 17 880 % UBRRL F11 UBRRH M%7, 45 A 78—t ISk i Bl s 1
UBRR = {UBRR[11:8], UBRRL}

Hohk: 0xC5
Bit 7

Name

R/W

Initial 0

Bit Name
7:4

3:0 UBRR[11:8]

TAERE BRI E A
AL BRSNS ENL R E
TN BAUD = fy,s/(2*(UBRR+1))

UDR - USPI ¥ & 523

UDR - USP| 45 & 758

Hutik: oxce
Bit 7
Name UDR7
R/W R/W
Initial 0
Bit Name
7:0 UDR

ERINE: 0x00

6 5 4 3 2 1 0
UDR6 UDR5 UDR4 UDR3 UDR2 UDR1 UDRO
R/W R/W R/W R/W R/W R/W R/W

0 0 0 0 0 0 0

ik

USPI B3% A I 23

USPI R IEHE 22 i 38 AR WCEE 22 i 35 4L 52 USPI HUdE 47 47 2% UDR. HEEEE A
UDR Bl 5 A KR IEBda 220 2%, A UDR 32 EUECHE RT3 BB W s 22 ol 2s .

15 5 ) 8 M BRWUE N, RAFHMIE o Rrgh ik s 2mE, 1B ca Nk e A%
#HH 0,

WA 24 UCSRA 21744 UDRE bRl “17 WA BB Rk s T 5%k, &
AR AR A 2 A . UROR AL T AR A NN, RIS IR G2 v )
HAE AR B RE AL A AR, RIS HE R AT HLM TXD 51 B HE

P MRS — A% FIFO, — BREAREMAEIEEL, FIFO BiadUR e miik
N

FARES
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TWI - R4B1T/m4(12C)

® BRHABANMREGVENED, RFZ 24
FFENAOMALIRIE

sefF YU THEF RIxSRINIEINESR TV
7 {OBIEZRE SRR 128 DML

R ENDEL

51X 400Kbps B HE(EHIZK

ST IRIZHIMNUBUE IR A FEBIE
BEARAR T MU ACH T AR AR

TWI 28N F

PIEHATIE T TWI ARE & T MR R A B ER LHT  TWIE DM R VF R e it R T AR XL )
it il LR 128 AN [FJ g ELIE RS . X IR LI Bl SCL ANEHE SDA. AP ESRE 1
A BAERIRE i B . &) a2 R #E A it Twi P
R AT 7]

0T 3%
PAR R SCIARTEARG AE A THRZE B

8 JRBAE LR AR . ENLEZ AT SCL I,
MAHL BEEN T HER B
ogus KRR R B2 LR
elieas M L3RR ) e %
B TEE

IR B PR, TWIE I AR 2 AR b i B IR RS . PP TWI SRR SR IR A
BN IR RO B AR AR TT B 1Y), IXRERLSR I 1 BRI 5 ThaE. 28 Twi s it
N C0” I, TWI B AR T T R TWI S Oy =2, SR VE B
e L NPRIEITAT RS ERIE, N5 TWI B 2SR M a AR AT A

VCC

Device 1 Device 2 | oo Device n

SDA <« >

N D

SCL < >

TWI B4 T EE
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AR

TWI S 2R L B A B M AR A B [P 1. I Sy, Bl BT iR
FRRSE, BRARZN T AT aa s IR IR

SDA
scL owmax ) smmx
SR
TWI SR A E
FFEEFNE (LIRS

TWI AL 4 R LR G shAME 1 FHUAE B LR B R START R A DL B 4L 4, & 4 STOP
RAS DU IR B R AL . 7E START Fl STOP ARAS Z 8], BB UCARITER, A Rvre Em
B SRR A — PRI A SUVF R A AE START Fll STOP IRZS 2 0] 72 A= — AN
[) START JIRZS, IXHEFRN REPEATED START JIRZS, &EH T 4 H0 ENUEA AT a3 H 175
N EBE LS. REPEATED START ZJE ELE| T —> STOP XA, SEAISRINA TR o
X5 START J2— 31, FUCAEARSCRH, & A RFR UL, Y25 H START KRR START F
REPEATED START. I NEfT7~, START Al STOP 212 1E SCL £k Amiit, ™2 SDA £k [ HL

SCL

SDA

START STOP START REPEATED START STOP

START. REPEATED START #1 STOP K7 E]

Hat A
A TWI S 2 EAR R ik B0 202 o AL 8K, | 7 frdthdik, 1 f57 READ/WRITE 4% il A Fl
1 AR . 4 READ/WRITE 7209 “17, WIFATEEAE: 24 READ/WRITE fi728 “0” I,
PATBEEAE. MWL SHEE, DS 9 /4> scL (ACK) JE BB+ A% SDA Zhfl b M. %
MM B e R T A S ML, NAE ACK A HAGRFF SDA 2k A . ARG ENLATBAK
tH STOP JIRASEX REPEATED START JR 7S B ¥ T U4 K i% .

HhE AL FEE— AN ML HE R — AN B S AL, 4790 FH SLA+R BY, SLA+W KEKIR .
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Mok 7450 MSB AE i Je kA . B TR HuhE “00000000” #k BA FHAE) 3& MR Y L K A T 4
“111T00” #EHHE FF AR VR R A A, e M LHEE AT B 132112 B B

R HEVEIIS A I AURIE ACK A SIE Ak SDA LR M . M ENFEAK
B FRIE B2 2 AP AT UE T 3 ThRE . ) FEFRd bk n b WRITE 7 gl A% 51
e BV, B f B Rz Y () MALREAE ACK JE UL SDA £k T A7 sEmi Ry 1)
FERP I A URE 2 FCRER AR A . 3 BRI, A& FRIF Y AE N | READ 725
AES, OISR TUAS WAL RN AR AN [ R a2 i R i e 5%

Huhk A N B FR
scL 1 7 8 9
soA o 77 Ao RIW ACK
START
TWI it A8
HE

FrE TWI B2k BRI EAR B2 o A 8dRK R, B 1 MIEET T 1 AL AL . 1E
A e, ST A AL B SCL A START K STOPIRAS, Kik s k% BALMIIN
TEE, BRSO R . BIAE S ACK SEAZIERAESS 9 AN SCL (ACK) JH il T hir ik
SDA ZBK=A 1. WIRBIERTE ACK JAIA{REE SDA Zohm, TR H 1 2 AR HIME 5 NACK.
MEE CAEIE TR s — AN, BOE BT SR RS RE P RS AT, TR AR
Bl 77 5 i8It K% NACK SRS Fn ki g . 7351 MSB {75614 .

el aug a0~ B o
scL 1 » 7 8 9
Combined / Data i Data
SDA . / MSB LSB ACK
Transmitter / Data i Data
SDA y / MSB P LSB
Receiver Next Data
SDA ACK Packet,
—————————— STOP or
SLA+R/W Data Packet REPEATED
START

TWI HIEEERE

2H A M RN K s B 1)
—AEEREA 1A START, 14 SLA+R/W, 1 NEREZAMEIERLLLKL 1 STOP Hill. RE
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START A1 STOP )= {5 B2 AREM . W LAE SCL 2k 2k 5 Dh RER LB N5 AHLHHE T
MALAT LB FAIK SCL AR IE: SCL st -1 i ] 24 TLIREE HA AR b P szt aze pR -1 AL
S ML ZERRS RIS AR A BEAHE I, X AMRRERIE R AT o MHLEER: SCL AR AP 4 J 5F
AT SCL AR T, B ENLGE . Ht R A, MLAT BLIE A scL i
i 7 FESR A TWI B8 A ok 2

T BRI A B R (L. 1R SLA+R/W 5 STOP Z [A) ] LIS ZANEAT, BT
JS2FR AR A ) SERL B AL o

scL 1 ] 8 9 1 |8 9
o R L V. R ) [
Addr \/ 7/ Addr pata |/ 7/ Data
SDA wse | . | Lss ) RW [ ACK wse | . | Lse /. ACK
START SLA+R/W Data Packet STOP

BLARIEY TWI &4

Z L RARAN ZAI A

TWI PR VF A2 AT 24 ML IR T RFIR (0 18 it R ORAIE B ASE i 4> 3022 A4S E M LIRS J5 30

et e B AL A — AR AL T . 2 EHLRGE S HILPIA

1 SSESIE R SRR 2 ENLH B D ENTE . S ENURIEATR ZIEFEUE
AUF AR . XA FR RIS R Y iR, S TE b B ENUR AR R R IR
2L BRI B DB U ARAGI A O 2 B PR S L HA R ENL T 0k, sk B2 FHLA
I TR AL AN 2 A AHLISIIE],  BIAS e VFRR IEAE A 28 B AR s -

2. AFRBENR A A R SCLAR . A RUEALIER) — B, AR F 2D EHLEH
T BT R XML R

RIS ThRE AR P RAR o _E IR RLEE Y o B BN SR AT I Bl > 2 5 21—l A — AN
I Bl ey HT IR ) S BT EHUN Bl B A A A, AR I S T A AL R
Ky —Ae B EHLEBIRIT SCL, 404 SCL I B AR sl R IR, e AT R LA R 43 5 T 4f
THELA L SCL o LTI T3 H A 3

Z EHLI SCL I B [FE AL W N B Fs «

SCL from
Master A
<« TA_low—» <«—TA_high——>»
SCL from
Master B
<«———TBlow———>» <«—————TB high— >
Combined
SCL
«——TC low————>» «——TC_high—>»
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ZEH SCL B HhEI R FE

it BHE 2 JE BITA B0 LSRR ST SDA LR SEBUM . AR AN SDA B [nl (K1 45{E 5 E M LA
HABUEAILEL, Z LR L. BERAE, TN = B SDA, T 5 —A> ML
G AR SDA I A R, R BN LN LBV MRS, IRl 2 7
PeFhke REMMRAITENLLACK: SDA LB i, AELE AT A ECH st ik B 45 0 Hirid ) LA
FEREME T o M EAS SRR R G AR T — DN, ZATRES S 2 A HR . WERZ A LML
SAHFFMHLTHE, 8ok & Fra IR .

START SDA_A != SDA_C, Master A Lost Arbitration

SDA from
Master A

SDA from
Master B

Combined
SDA

Combined
SCL

AN EHLZ (B

EBATVEAE UL T B IR EEAT f 8

¢ —/N REPEATED START RZ&H —AMNEdE A7 2 ] ;
¢ A STOPIREE — M EIENAL 2 [8];
¢ —/N REPEATED START JRA& 5 STOP JIRA& 2 [A];

JSE AT 6 20075 18 EORAE DL, PRAEA S IR B AVE MG T . X RIREIEL TR G,
FITAT (KA A dm s 2 AR R SLA+R/W S35 AL A )il id, T A ah e 5
FICH B, 75 Wb s R e e

TWI LR H
TWI BB 5 H B R BT o
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= = .

Clock clkio
Prescaler | T l
4{ Edge Detect F—{ Sync F—‘ Pin Mux < » SCL
A A
., € . )
Data Shift State Machine and Status Control Pin Mux <«—» SDA
> —>

h—» Address Mask and Comparator :-

TWI Block Z545[E

TWI B 32 ZAAG LR R A by, B T e, ik PR ANz i e . BRI T 41
b

HAFR LS HTT

Eb R A 3% BT 2 B ) MR R 1 SCL I d R 1. SCL sHd B BT el Twil B R 17 2%

TWBR Fll TWIIRZS 25 4785 TWSR H 1 T 42 il A 3 [R] e 52 o HLERAEAS 52 LU AR 28 BT 40 4

BB R, (HERIE ML TAERSh 202 scLAR M 16 5. VER, MHLATRESIEK scL

PRI, ARG TWI LR ISP I I Bl . sCL I Bl A LLR fa S A 507 A
fsci = fys/(16 + 2¥TWBR*4TWPS)

Hrf, TWBR N TWI ELRFR A7 8 HIEUE, TWPS A TWI IR A5 2747 2% F 0 20 A7 17 .

B LGEEO# T
SR T BT AL R A hE R A 2947 2% TWDR, START/STOP 2 il 8 Al 2% 241 i b A2 v 3%

TWDR £ 2 R 1K [ ik s 08 75, mless el iy ok s 7737 o b 1715 8 AL TWDR,
SRR T ITIB S R BRI ACK/NACK 75745 . XA~ ACK/NACK 73 7725 AN BE B4l B

FBATA  MEREERER, & nl LB TWI ] 2547 5% TWCR SREAEIEE . MR EHE

i, USRI ACK/NACK B HH TWIRZAS 274735 TWSR R TWS K il o

START/STOP #5i1] 28 171 77 77 42 FU4& | START, REPEATED START Al STOP IRAS. 24 MCU Ab T3ttt
PRIRAE AT, START/STOP 4| 2547 A] LAKG I START Al STOP IRAS, 44k TWI A2k FR LS
HERPKE MCU MARHRASE e i

SR TWI DAENURECR B 1 AR, ARSI R R T B A, A E R S I
EEPEHIR 2 TWI BRBE R B LAE RIS, 26 B IoR ST IR SR A A IS
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PRI SRIE ] MCU .

s VLB 7T

Mok VTR S e R AS B R I AL 595 2 5 5 TWI MUk R A28 i (9 7 At iU AC . 4
TWAR ZF A7 a5 I TWI T FRIFAYEOIMERE AL (TWGCE) B AL, M ZB Bk e 5
bkt — BbhEVCAC Rl P B e AT IR RS0 E . TWI BB AT DA S BN 5
FHLRITHE, ZEGRT TWCR a2 ds B E . BIMEAEARIRASE AT, shbk VLS f ooty PAEEER
Hodik, OSBRI ENLFAE, U MCU AARHRAS A i .

FER T

FEf FT DT T S 2R AR TWCR AOBLE MBI N . 2 TWI B2 B AR EE N
B2 5 HEAERE, TWI AR SO TWINT R B AL A9 TR — I, Twiik
SHALEE TWSR K 2 B R YIIZFAF ARG . £ TWINT #2E A7, TWSR S &5V
WEE B AL EMS 18] B, TWSR 3 MR AR , s A D) RS E 2o — B TWINT
PRELHEL, SCL &M ERFFICAET, E L& B0 TwW R4, 1ERN BB S0t

THIEIL TR, TWINT br Ak B AL

TWI 1£1% 58 START/REPEATED START (RZ /5

TWI #£1% 58 SLA+R/W &

TWI A&I% 58 — Mk =15 5

TWI S PR MU

TWI B EHLFHEE ARV ) #7720

i F-HEAE A MMLTAERS, Ut E] STOP B¢ REPEATED START J&5
FH ARV START B STOP HRAS T 51 ke ) S 2R B 1R N

> > > > > > >

TWI BI1EH

TWI 432 1 T ) 71 RN 3T I 16 o BT A () R 24, eI 31— AN 5 B 3% 7 — AN START
E55%, Mo A—2 TWIE . BT TWI T A, BrE Twi =&k a2 d,
L A AT DL A AT e R E . TWCR 24748 1 Twi FR A REAL TWIE A4 = b
REAL— LRI HIAE TWINT b EALE AL A4 TWI H . anif TWIE fr g =, B4
WAZBR FH AT ) TWINT A5 807 1 77 2R B TWI S 28 B 3hfE .

2 TWINT FRELHEBEALRT, FRox TWIE2 D588 T 480 F4RE, SR BN . 781X
FHIBILR, TWIRAS /AR TWSR AL & 7 WY BT OR S PR AS . B FH #fm] BLIE
TE TWCR F TWDR B 748, SRR EERE R R TWI 28 8 B Tw 22 ] TAE .

TR HPRENATER S TWI B EERNG T Z60H, EVUHERE DTSR
ML X BLARAR R 5, BN ORI E T 2 BRI R o
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Application 1. 3. 5. 7.
Action Set TWSTA; Check TWSR.’ Check TWSR; Check TWSR;
Load SLA+W; X N
Clear TWSTA: Load Data; Set TWSTO;
Clear TWINT: Clear TWINT; Clear TWINT;
TWI BUS START SLA+W A Data A STOP
Hardware 2 4. 6.
Action y . Sent SLA+W; Sent Data;
gzpfrazﬁ?‘r Received ACK; Received ACK;
Set TWSR" Set TWINT; Set TWINT;
' Set TWSR; Set TWSR;

TwI RV R T T2 E

Pl TR 1 TWI AR St A

1.

TWI ALS ) 55— 25 72 &K 3% START. iBidf: TWCR ZFA788 5 NERE M, F878 TWI B R i%
START 15 5. S AMMERKIERE G MU . 5 ANPEHZEEA TWINT, XJEH EE,
FETWINT 15 “17 27EFIZAL. TWCR A /745 1 TWINT B ALHIE TWI A2 5 BT (T
fEo —HARAFIEE TWINT Az, TWIER 7B JE 5 START 155 14%i%

2 START IRA KL T8 EE, TWCR (1) TWINT brbAr 24 B A7, TWSR B H A IE KRS,
FIR START 155 TN K i% .

N FHFEPEH TWSR [F{E, #iE START RS DA RINKIE. WIER TWSR S AHB1E,
I FFE P AT DASAAT — Se Rk, LL i B AR A BERR 7 o S e RS RS 5 U — 205
FERH SLA+W IfE # A\ F] TWDR 27748 1. TWDR 2 774% i [A] I £ b bk At s
B J5 A AE TWCR 27 5 AR EME, Fa7s TWI RS A 1% TWDR H ) SLA+W (. 5
N BMERAERE S AU . 725 ANIE R ZEE AL TWINT, KIGFZE TWINT AR&Ef7. TWCR
AAFASIT TWINT BAHE TWI A2 B3R FEIE. — BBRAEE TWINT A7, Twi itk
ST B SR AL A IS

Mhhb L RIE SRS, TWCR [ TWINT frBEAL 8 B AL, TWSR B AFIIRSHS, &
ANHUHE AL D) I o RS [ 2 S R AL 2 75 00 V7 12

M A TWSR [ME, #fE bkt S hkik, W) ACK AR E. H TWSR
BN HEE, MR DHAT SRR R, LU AR AL EEAR Y . AR
585, K Data FIMEHAE] TWDR ZFA78sH. )5 AL TWCR H 7%
BHNFFEM, R8s TWI B 1% TWDR F11f) Data ({H . 5 N BE NG5 Bl S TEAH 1 EH .
EGNIMEHEEAL TWINT, RIEZE TWINT frEA. TWCR ZF/EREH0 TWINT B A7 E
TWI R EEEMERAE. — BRAEEZE TWINT A7, TWI RS B S 3 8 A i 15i% .
MR RIETERE S, TWCR [ TWINT frBEAL S B AL, TWSR BHCAHIFPIRSHS, &
INER AL ) I o RS [ 2 S R AL 2 75 o0 7 12 5 £

NFHFEF &R TWSR 18, #fe SR o mh ki, WM Ack NI . a8 TWSR
BN HEE, MR DHAT SRR R, LU AR AL EEAR Y . AR
WS —805, BAE TWCR aifEas 5 NFEE, T8 TWI i ff K1k sTOP (55 . 5
ANBMEARAERE G AU . 25 ANRE T ZEE AL TWINT, KIEZE TWINT Ar&f7. TWCR
TIATERI TWINT BAHAN] TWI A2 BEMEMHEE. — BERAES TWINT A7, Tw Bk
SLRPJEB) STOP F 5 MLk, HREEEMZ, 75 STOP 59 KIETEEZ G TWINT AL
B

RAERBIEH, EEs T TWI RS R T B . S a5

L

2 TWI 58 8 — IR B A 2545 N AR P 1 Sy, TWINT bR B A7, SCLI#he & — B
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PR E S TWINT 5%,

¢ M TWINT bREELS, AP BIERITE TWI FZSIMEANS T A TWI S 2R HHFH O
(P F1hn, TWDR ZF A7 a5 D AT T — N el 28 o HH B Rk 4

o YEHEE MR, RN R LENEEZ G, MAETS TWCR Ff74. 7F
5 TWCR I, TWINT FL025i4 B AL, FHRIEE TWINT FR&. TWINT B8 F 25, TWI T
GRHAT HT TWCR BE5E R

ez

TWI B LA TAETE N1 4 BB Z A EVURIER (MT), EHERE (MR), MHLKIERS
(ST FMHLENLES (SR [Al—RiH A DM 2R B, Twi o] A MT #E1E
TWIEEPROM B A¥#E, F MR iz A EEPROM BZHUEE . 1% A% FidEHE TN, H
S T AT TWI AOEEHE, T H SR B, 31X 2 R A AR v R A s (.

NIRRT TELE B . AERE RS U B AL b, e a5 B R SRRk AT BE R
A, XEEFAE T NS
S: Start k&

Rs:  REPEATED START JIR#AS

R: FEEEEAREAL (SDA i HL )
W:  BEIEREL (SDA NKHF)
A: &AL (SDA NAGHL )

NA: TCMZA7 (SDA NE )
Data: 8 fV#FEFT

P: STOP K%

SLA:  MHLHLAE

B R R B AR s TWINT bl EAL, [ FE P 307 3o TWSR & A7 TP IKPIRES Y, 3L
HR I LA RN 07 AEIX et 5, L FIRR e A ZBARAT AR . 3R A E R AR SR B2 B TWI
. TWIHESI S PHEE, B2 TWINT AR S H0E %

2 TWINT FRERCENL, TWSR 1 [FPARES I AR 08 1E 24 A F AR« B rhan 7R IR
RSN T G AR AT R A i 5 H AT A a0 RO 20 79 o YRR L TWSR v A 93 3 A4 A (52 o ki
y\j “0”0

ZHRIEZE

FEENURIER A, TWI 25— RN EEE 7 BIMHREES . v TIEA TR, 2
URIE START 55 . & T RAMAERR X RE Twi I ENAOE S 0L R PRI S
BEae BERAE SLA+W, MIHEAN NSRRI IR AKIE SLA+R, HEAN EHZIOREA . X
— B R R PGS A B i AR A €07

I E TWCR Z7A7 48 5N FAIEUE R & START {55«

TWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | - | TWIE
1 X 1 0 X 1 0 X
TWEN S8 “17 SRAERE TWI 01, TWSTA B “1” kK% START {25, TWINT & “1”
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KEE TWINT RGN TWIBEHUG LS Z0IRZS, 2RSS RIS 37 RI & 3% START 55 . [ KI%E
5€ START &, G4 B A7 TWINT brEAL, A B 5 TWSR KPIRZASHS N 0x08.

RN TN TFNRIER, DBAURIE SLA+W . X Al 3@ N I #AE R 5. 261 TWDR 27285
N SLA+W, SRJG4E TWINT 25 “1” % TWINT FrEfAr R4k S L4, BI4E TWCR 27885 A
N AVEE SR K 1% SLA+W:

CTWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | - | TWIE |
1 X 0 0 X 1 0

2 SLAYW K% 5E R LR B R 2515 5 5, TWINT BB, FIn TWSR (R STY SR WIRk
ARy 0x18. 0x20 BR 0x38. - IMIRAAD T A i@ Y Mi B 2 FEAR A T A% th PR R FA

2 SLA+W RIEEIN G, WTPAFFURAROIE SR . X B fE TWDR #4788 5 N K 58
TWDR H A TE TWINT A& AL A s A 1] LS N 75, 5 1) 3 22088, [R5 i bR &AL TWWC
B AL, BH5E TWDR J&, 15 TWINT 25 “17 753 TWINT AR A k4k 8eL4i . BIfE TWCR
AAFAEN T AVBUE R R IR -

[ TWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | - | TWiE |
1 X 0 0 X 1 0

AR AL R IR e HI BN BE 5 /5, TWINT U E AL, AR TWSR [FPRASTS 3. Al RE
RISy 0x28 B 0x30 A AR N s (1 2 2> FE AR AR A% P PR 108

YR RIERINE, T Ak S R IE SR A XN - HEE, AR N RIE S,
FE ML STOP 12 ‘5 8 REPEATED START {2 5 8 AME M A4 45 TR .

LA TWCR Z 7485 N FAIEUE R K& STOP (55

—

I AE TWCR ZAfE8 5 N T FIHUE K &K i REPEATED START {55

CTWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | - | TWIE |
1 X 1 0 X 1 0 X

1E /1% REPEATED START CIRZSHLA 0x10) 2 J5, TWI 2 1] RLE- R V5 A AH B AL, B i)
MM AS F 2 3% STOP {55 . REPEATED START f8178 =ML AT LATEAS T 2k s e 3o | BLIR 17 1o
FEARNFMYLZIE], TS SN et 2 (a3 AT ) e

EHVAGRE T FRPIRASAY AR L A B R R PR -

FNAEERFRESHER
s s FURE Rz AR BY0RRL )
Rt /5 XY TWCR BUR(E BT —
0x08 START CkiE | I # R IE SLAYW
SLA+W B2l ACK B NACK
0x10 REPEATED mo# o 0 1 x R IE SLA+W;
START CLKI%E | SLA+W B ACK BX NACK
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0x18

0x20

0x28

0x30

0x38

EHUAAER A% AR 2N B o :

SLAYW LK
i%;
BRUCE] ACK

SLAYW LK
%,
U3 NACK

Hpm g
Kik; Bl
ACK

G =)
Rk R
NACK

SLA+W B5, %k
PE PR R

moo#
SLA+R

JE%Ad
5

TR
TR
TR
=R
5

T EEAE
T EEAE

To#AE

JEEAd

T A
T A

T A

PIIE=%

T A
oA

oA

oA

To#AE

1
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R I% SLA+R;

P ACK B NACK;
U0 E) MR B

B RIE B

P ACK B NACK

#4 &% REPEATED START
14 R i% STOP;

¥ H AL TWSTO ik

14 R i% STOP;

52 A TWSTO bRk,

4 K% START

¥ B KT

F Uk ACK B NACK

# #3% REPEATED START
3% STOP;

¥ 2 AL TWSTO ik
3% STOP;

2 AL TWSTO #r i

W & 3% START

B RIEHE

BBk ACK B NACK

#4 &% REPEATED START
14 R i% STOP;

B E A7 TWSTO br&

14 R i% STOP;

¥ 5 A7 TWSTO Fr s
K i% START

W RS HE,

B2l ACK B NACK

#4 &% % REPEATED START

¥k i% sTOP;
5 A TWSTO #5&
¥ K% sTOP;

¥ 2 AL TWSTO Frii;

H k3% START

W REUR 2R 5

K ENAR T HE AR
BAE TR 1% START
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MT
S SLA+W A DATA A P
YR R TN
[ 0x08 | [ 0x18 | [ 0x28 |
N NS NS
Next transfer started with a
REPEATED START R S
TN
[ 0x10 )
N
Not acknowledge received
after the slave address NA P SR
J ¥
N\
[ 0x20 MR
N
Not acknowledge received NA p
after the data byte
TN
[ 0x30 |
\___/
Arbitration lost in slave AINA Other master A/NA Other master
address or data byte
/J\\ /J\\
( 0x38 ) [ 0x38
N4 N4
Arbitration lost and A Other master
addressed as slave

/ \/ \
([ 0x68 | 0x78 | OXBO ———————> To Slave Mode

N N S/ N S
from Master to Slave i DATA | A any number of dat.a bytes and
1 | its acknowledge bit
VR
From Slave to Master (- n ) status code in TWSR
N Yy,

FNEEEX B FRTSE

Ex/f-30: 50

FE BRI A, TWI 2 WML E AU — € BB e 55 . v TIEA RS,
JURKIE START 55 . & T RAMAERR A RE Twi I ENAOE S 0L R BRI S
BEale WERAE SLAYW, MIHEAN ENUAOERA . R AKIE SLA+R, HEAN EHLFZEIOREE . X
— B R R PGS B i SR IR €07

I TWCR Z7A748 5N FAIEUME R & START {55«

CTwiNT | TWEA | TWSTA | TWSTO | TWWC | TWEN | - | TWIE _
1 X 1 0 X 1 0 X

TWEN 208 “17 SRAERE TWI 01, TWSTA B “17 KK 1% START {25, TWINT & “17
KIEE TWINT FrEAL. TWI AR BRI S 2R, RS2SR 2RI &% START [5 5 . 4 RI%
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5¢ START &, f8{F B AL TWINT &, [6 535 TWSR RS K 0x08.

NTHANFNESRER, DAIKIE SLA+R. X A[IEN T ERERE L. J6iF TWDR 2178 E
X SLA+R, ZRJE1E TWINT A1 “17 JEE TWINT bRk gk s L4, BI4E TWCR 2785 A
FHNEE K K 3% SLA+R:

CTWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | - | TWIE |
1 X 0 0 X 1 0 X

2 SLA+R RiIE 52 AN BN BE S 5, TWINT XA E A7, [FI TWSR FRRSHSEE . nlBEH
IRAHE A 0x38. 0x40 BY 0x48. 5 MIRASHL N A3l 1M B S TEARAS AL RS Hh VR4 A o

2 SLA+R KIERIN G, AT ARG R 6 . @I TWINT 25 “17 35E TWINT Ar &A1k
k. BIAE TWCR Z947- 8% 5 N T AR R 5 shaz i :

CTWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | - | TWiE |
1 X 0 0 X 1 0 X

AR B e HR RN B E 5 5, TWINT S E AL, [FI TWSR [FRRASRD 557 Al Re
Ry 0x50 B 0x58. A AMIRASHY N B (1 2 2> FE IR AR A% P PR 1 08

YRR R, 7 DAk SR AL XN R EE R, BB E e .
FHHEW R E— DT E, DAURIE NACK NEE SHMNKIESE. FH~=4 sToP (55
o}, REPEATED START 15 5 AN 45 .

IR fE TWCR A7 5 N R A EUE K K& STOP {55

TWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | - | TWiE |
1 X 0 1 X 1 0 X

T fE TWCR ZR /788 5 N 1 A EU{E K & i REPEATED START {55 :

CTWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | - | TWIE |
1 X 1 0 X 1 0 X

1E /1% REPEATED START CIRZSHLA 0x10) 2 J&, TWI 2 K] PLE R V5 A AH R AL, 8L i)
BN A & 3% STOP /55 . REPEATED START f8118 =ML AT LATEAS T 2k s e 3 | WL IR 17 1o
FEARNFEMYLZIE], TS SR as i [ AT ) e

TR T PR 6S S R AR I R R s
FHRBAR K AIRSRE =
R PR BRI

I\/\ I:lﬁ
o 5 TR BB Xy TWCR BU24F

R won
0x08 START B2k Jn % 0o 0 1 x R I% SLA+R;
% SLA+R B2l ACK B NACK
0x10 REPEATED i # o0 0 1 X 4 I%E SLA+R;
START LK SLA+R B ACK B NACK
% oo 0 1 x R IE SLA+W;
SLA+W B ACK B NACK;
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B E] MT R

0x38 SLA+R B3 TGERIE 0O 0 1 x BRI 2
¥ ik HEN AT HE AL
e TEfE 1 0 1 x  CHAET IR K% START
0x40 SLA+R LR E#fE | 0O 0 1 0 RS e
i%; ¥ 23% NACK
BLE ACK | THRE 0 0 1 1 AR
¥ A% ACK
0x48 SLA+R Ok TGHEAE 1 0 1 X # % REPEATED START
i%; THEfE 0 1 1 x ¥R 1% STOP;
7ok 3 ¥ H AL TWSTO ik
NACK THEfE 1 1 1 X ¥R 1% STOP;

5 7 TWSTO ¥R
¥ &% START

0x50 B R o 0 1 0 PR
cmk: 1R H R I% NACK
ACK ERIE  HEE . o 0 1 1 R,
i # Kk i%E ACK
0x58 BAE N ERE 1 0 1 X #4 &% REPEATED START
S B
NACK Bk % o 1 1 X ¥ K i% STOP;
% £ ¥ E AL TWSTO ik
A 1 1 1 x ¥ K i% STOP;
i B E A TWSTO bRk

¥ k3% START

EHLEOE A% AR LN B R -
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MR
S SLA+R A DATA A DATA NA P
R /J‘\ /J\\
/0x08 ) /0x40 ) [ 0x50 ) [ 0x58 )
_ AN _ S S
Next transfer started with a
REPEATED START g & SR
,L\
//0x10 )
\__/
Not acknowledge received NA P SLA+W
after the slave address
\ \
N\
/0x48 ) MT
AN _/
Arbitration lost in slave AINA Other master NA Other master
address or data byte
TN TN
[ 0x38 ) [ 0x38 )
N NG
Arbitration lost and A Other master
addressed as slave
TN NN
| 0x68 | 0x78 | OXBO ———— > To Slave Mode
NA AN
from Master to Slave DATA A any number of dat_a bytes and
its acknowledge bit
TN
From Slave to Master tn ) status code in TWSR
N

I*ﬂ?;ﬂ&*ﬁ‘tﬂ']’fﬁ‘tfu /N ES

MBLEW R

FEMNLENRRE 20, AT BLA SEHUAIE AR A AR Al 717 o 3K — T S 2RI 5
B iAoy “07.

AR SHIMN R, B8 E TWAR Al TWCR A /785
TWAR B W :

SN LHIE
TWAR ()75 7 2 FALFHERT TWI B 2em B WAL L . 25 LSB AL, TWI 23 Wi B H& I
ik (0x00), 750 ZHE&) FEIFIY itk .
TWCR FF & E W T

CTwir | Twea | Twsta | Twsro | Twwe | Twen |- | Twie |
0 1 0 0 0 1 0 X

TWEN 208 AL LERE TWI B2, TWEA 2B A DUEFHLFhE COLHhE S FE gy ) 3
A CINHR EI#IAE B ACK. TWSTA FIl TWSTO M 4iE %
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WILEA TWAR I TWCR ZJ5, TWIE R IESERr, EEIE DML (B Rkl #73
bk. RERE MHLHLEE R T A €07 (RaRS#EAE) I, Twi #E AN MHLEEE . 24
Bl i A €17 CGROREARME) I, TWIBEAMWLR GRS Bl ®] | i AL HE RS
BAEFREALSS, TWINT ARBALHEE AL, A RBIPPIRESASH TR 2] TWSR o ARSI T &id
(I I 23 AR SR RS PRI R . BRI, MENBENIH W gk e s ]
PAHE AN MBS0 CARASHS 0x68 Fil 0x78)

WIERAEAL I R TWEA A4 5467, TWIKE AR B — 715 J5 R A NACK (R HL°F) %I SDA
2k b XA R R MHIAS RIS 22 (0% . 24 TWEA 728 “07 I, Twi R 21 5
UM HLHIE . AN TWIATS 2 0T A2k, — B TWEA #7 BEAL, wt AT DU il R 5 50 )9
A2 UL, AT LRI TWEA B PR TWI 322 0 MU 22 R 25 H oK

FERR 2 R A AN S e ARIRAR A, TW 322 R Bh o] DA DG ] 5 g T ML 2K,
FE VR R S 2t e g e 3 KL B B0 fk bk o Ml DURCHE MR E MCU. £ RSB S 7],
TWI 2 TR FE SCLEONAIRHL, E2| TWINT AREHEEE . 24 TWI 22 D ek & 1E % 5 AT BL
FRSCRE Z 8

MAVZRE PRS0 R s«
MR KB IR 7SR 2=
N R BI0AIN

RSB | REFBPRTS /5 X¢ TWCR H0{E BHET—DhE

TWDR TWINT | TWEA
0 1 0

0x60 SLA+W ELUL Ttk X PR
ACK ELRI% 3% NACK
e 2(E X 0 1 1 PG HWCER
¥ 3% ACK
0x68 Ki% SLA+R/W Bl ToHRAE X 0 1 0 LRI VE/T
R 3% NACK
SLA+W CLUL e 2 X 0 1 1 PG HWCER
ACK ELRI% # 1% ACK
0x70 IR OB TOHRE X 0 1 0 LRSI VE/T
ACK ELRI% 14 3% NACK
e 2(E X 0 1 1 PG HWCER
¥ 3% ACK
0x78 K% SLA+R/W Ifh ToHRfE X 0 1 0 BRI,
Hh R R I% NACK
SLA+W 233K Tl X 0 1 1 EEEP VeI
ACK ELKI% ¥Rk ACK
0x80 H S Hs G EHCE x 0 1 0 R,
ACK CLR % £ K I% NACK
B x 0 1 1 EEEP VeI
£ ¥Rk ACK
0x88 H & 53 SRR mEE o 0 1 0 K V) 45 B R F 1k A
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0x90

0x98

NACK & k1%

I REEE Eik
ACK B &%

IR s ERik
NACK Tk i%

&

&

&

&

B K
#
&
#
R
#

B
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U

A AN w2 A AL 3 3k
AT

W V) 45 B R F 3k A
U

AR B2 L 3
TWGCE=1 FiJ ¥ 1 Jo
T %

W V) 45 B R F 3k A
U

A AN i 2 A AL 3 3k
T4

K2R A I BB R %
START

W V) e 3 R FHE
U

K e L AL 5
TWGCE=1 HJ ¥4 M B
T

K2R N R R 1%
START

LRSIV

H R I% NACK
EREELIE VT

B R I% ACK

W V) e 3 R FHE
P

¥ S i )52 AL Hh 1k
IV

W V) e 3 R FhE
P

AR 52 ML
TWGCE=1 I 5 1 |3
I

W V) e 3 R FhE
P

¥ S i )52 AL Hh 1k
A
B2 N IR R
START

A V) 45 B R F 1k A
PR

K e L AATL
TWGCE=1 I} ¥ 1 Jo
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i F
K2R A I R R %
START
OXAO MALLAE N U F] ToiglE 0 0 1 0 W V) 45 B R F 3k A
STOP Y REPEATED U
START A AN w2 A AL 3 3k
VN
TotgdE 0 0 1 1 W V) 45 B R F 3k A
U
AR B2 L 3
TWGCE=1 FiJ ¥ 1 Jo
T %
Ttk 1 0 1 0 A V) 4 B R T 1k A
U
H A Wi B2 AL Hb 1k
S
K2R N R R 1%
START
Ttk 1 0 1 1 W V) e 3 R FHE
U
L GIVYINIR: R
TWGCE=1 HJ ¥4 M B
T
K2R N R R 1%
START

MHLERISASE 2 SRR B0 B
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SR
A4
S SLA+W A DATA A DATA A PorS
J | J J
(e (oan)  Coean)
[ 0x60 ) ( Ox80 ) [ 0x80 ) [ OxAO0 )
N N S
Last byte received and
NACK sent NA PErs
A4
Avrbitration lost and A 1
addressed as slave N
( 0x88 )
J o/
o~
( 0x68\w
_/
A
General Call A DATA A DATA A Pors
A J J
TN VAN N
[ 0x70 ) ( Ox90 ) [ 0x90 ) [ OxAO0 |
N N S
Last byte received and
NACK sent NA Pers
v
Arbitration lost and addressed A 1
as slave by general call TN
[ 0x98
J N
o
( 0X78\\
\__/
from Master to Slave DATA ‘ A gny number of datla bytes and
| its acknowledge bit
\
From Slave to Master < / status code in TWSR

MHIRBE R B R AR TS E

ML A

FEMNUAERE A, AT BE BRI 0% — e R Hde 517 . X

W iAoy “07.

NIRBIMNHRIAR S, 2 & TWAR F1 TWCR 274745 o

TWAR R E T

TR BRI

e AL IE

TWAR [ 7 772 ENLT-HERT TWi 32 12 m A A HLHb L .
) 2 s T R ko

AUk Cox00),
TWCR FH &R B F:

FLSB BT, TWI Wi ) %I

CTwir | Twea | Twsta | Twsro | Twwe | Twen |- | Twie |
0 1 0 0 0 1 0 X
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TWEN 2B AL LAMERE TWI 3210, TWEA 21 B AL LME ENLT-0E (AN hES) #F ey ) 3
F TR [ AE B ACK. TWSTA Fll TWSTO W 47iis % .

WILEA TWAR I TWCR Z )5, TWIHE A IESERr, EEIE SMLHNE (B0 Rkl #73
bko 4RERE MHLHLEE R T A €07 (RaRS#EAE) I, Twi #EANMHLEEE . 4
B 7L €17 (RoREARME) I, TWIBE MWL ISR . Bl s 5 S i ML R
BAEFREALSS, TWINT ARBALEE AL, A RBIPPIRESISH TR 2] TWSR o ARSI T &1d
(] I 23 AR SR RS PRI R . BRI, MENBENRH W gk e s ]
PAE AN ML IERE S (IARZSHS 0xBOD 6

WIERAEAL I R TWEA FL# AL, TWI LR Rk S fa — 7719 Ja V)4 2R F- ik AL K.
EHLIE NG — AT L4 H NACK B ACK J&, TWSR 217 8% R IR S DK 2 38
N 0xCO BY, OxC8. WK EHIR A4 BAL Rt E, MWLAOREE AR, EHR R4

“17 B (BRI OXFR) o 24 MHLRIE T8 8 Ja — /715 I EE (TWEA 355 %) FEHIEE A5 3] NACK
Wi 87, 77 AL AR B BRI 22 () B 1T 3% ACK A A RS, TWSR 2 B A OxC8.

2 TWEA B8 “0” B, TWI HAS N B SR MALHLIE . Aid Twi & T s 2k, — B TWEA
W EAL, AT DAVR A H iR 50 R N . a2 U, W AR TWEA Z7EE TWi 32 10 S 2k b
R B R

FERR 2 A AN FL e ARIRAR SRR, TW 322 LR Bh o] DA DG T 5 e T ML 2K,
FE VR R S 2t e g e 3 MBI B0 SR bk o Mk DURCHE MR iE MCU. £ RS i S A]
TWI 2 FURRFE SCLEONAIRHL, E 2| TWINT AREHEEE . 24 TWI 22 D ek & 1E % 5 mT BL
FRSCRE Z 8

MAUAERE PR RS W R P

MR ZERKBIRTSRD T+

s Rz FARAESIaR,

/5 XY TWCR BUi2(F BHAT—SiE

R
TWDR TWINT | TWEA
X 0 1 0

OxA8 SLA+R OW#%  n#EEdE

R BOE e — B

s M HEI NACK
ACK BRIE | n#E s x 0 1 1 B R IEH
Kl ACK
0xBO K % mEEE X 0 1 0 W RIE R JG — A B
SLA+R/W I HIEE IR NACK
PRI AR X 0 1 1 W R IEHE
SLA+R L HE ACK
'
ACK L%
0xB8 o2 R R X 0 1 0 W R IE IR JE — AN HE
i#%; ACK 2 IR IR NACK
ik %A ET x 0 1 1 W R IEHE
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0xCO B2k ToEE 0
%,
NACK 4%
1i'g TEEAE 0
TR 1
TeHEAE 1
0xC8 G — A ToERME 0
BB R
%,
ACK T | oHRfE 0
ToEAE 1
ToEAE 1

MHURIEAE AR AR U0 B Fos -
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HER ACK

15 U0 4 2 K Tk LR
Eav
HAmE S AL R #
15 U0 4 2 K Tk LR
Eav

L INYINIR: R
TWGCE=1 ¥ i~ #%
K V) e B R T4k AHLE
ﬁ;

A4 7 w2 A B b ik AT
#%:
KRS NI IS R % START
W V) e B R Tk AP
:EQ;

e L AL 15
TWGCE=1 I B2 # 5
SV TR IR K 3% START
W V) e B R T4k AP
:EQ;

RN DN e o A
W V) e B R Tk AP
:EQ;

e L AL 15
TWGCE=1 K1 5 ) H%
15 V) 4 B R Tk LA
fﬁ;

A AN w52 AL St ik A0
#:

SV TR IR K % START
15 V) 4 B R Tk LA
fﬁ;

AR 52 ML
TWGCE=1 IR i B 4k ;
SV TR IR 3% START
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ST
A,
S} SLA+R A DATA A DATA NA PorS
J “ J J
U (o VAN
(oxA8 ) (oxB8 ) (oxco )
N NG NG
Last byte sent (TWEA = 0)
and ACK received & OXFF PErs
A
Arbitration lost and A 1
addressed as slave N
J N
Ve N
( 0x80 )
\__/
from Master to Slave DATA A any number of dat.a bytes and
its acknowledge bit
VR ,
From Slave to Master w\ n status code in TWSR
4

MHLR = AER B R AR S
RAbRE

AR BAT L) TWIERESE L W R s
HR7SE R
N R EIRINT

1 \/\ I:l
Ef 7 /5 XY TWCR B4 BN —HEE

OxF8 TREELE; | OHRE AHAE TWCR SRR BHEAT TR
TWINT=0
0x00 BV START | JCHAE 0 1 1 X SR A R A2
g% STOP 5T Ji% STOP a2k |
IR LR AR DS SR = G
TWSTO fiz

PRSI OxF8 Fyr UATI A I E B, BN TWINT FrEN “07. XFUIRAS T RE R AAE TWI 32
M 25 B AT AL HNE B 52 .

R 0x00 R R ATAE ST FE R R AR T R 2REE 1R . 249EVE0 START B STOP Hi B 2 2R 4 1%
kA . i E I EE . Mk A ACK Z [A] HE BT START BX STOP. 2R Atimls & fr
TWINT. AT MRS, BAEL TWSTO, FHlidE “17 LUEZ TWINT. XEE Twi
B 3N F-HE MU AN 27226 STOP,  DLRRRIL SCL A1 SDA,  H35 % TWSTO £,
HAB

FESCLEIE DL T, 9 T SE B K AR, 250k J LA T B SRA ke oK« 141, AR AT EEPROM
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TR, Y AR ELRE DL D R

1. RIS B

2. W5 IR EEPROM N iZ i BB FO AT & 5

3. e AR A

4. ALEBIEER

EREBAE T L ENULSEBI ML, 2 IRR . EHLE RN E SR A, RN E
MURIERE . B2 ok, MMHLEEEEEE, SRR ENERER . AR e, Eh
DR FE S A BIS R IS TR, B D B AN R W E . inRIEZ BN RS, 150
PR 2R3 Z 08 55 A ENLECE T SR A B, WHTAE 7 X — 5, AL 4 2
FERERIN o U B AL S 10 7 5] A 38 o AE AL il 5 AR IS B s 2 1A] 2 4% REPEATED START
JeSZIN . /3% REPEATED START 2 J&, AL LI HIAL

TR TR AME I R
<« MT———> MR
S SLA+W A ADDRESS A Rs SLA+R A DATA NA P
from Master to Slave From Slave to Master
A& TWI AR KIFIE] 1T EEPROM B
EZLPLRZLR %

WARAH A EHERAER— TWI B2 b, EATP R s MV 2 RN T 0 B 2 4
TWI PR ORAEX AR BT, il — Mol iE, evrdd i — D EPET R AR TR
Bl o H i BA A R LB 1 WHLAGE Bl IR Hi R B2 AR i A2

HIUMA G ol 27 A B A Bl

o AETEZ I ENLER 5 — NPT . EXFEILT, Toie ELIE R MHLEA F
HRZL FA S

o PIANECE 210 EHLE I 0T [F AN MALEEAT A [R] R s SR A5 0 ) U i o X PRI O it 2
KA, £ READ/WRITE el fir. 46 H & FHUE SDA 4k kI “0” I, 41 SDA
4 ERIE 17 WENB RN R EHR 2 VIR R S 0PI, 5L

SRR R A NI K% —ANHT START 55, X ABEL P T N F A R 44

o WABEEZ TNV RAFR ML EXFEA T, SR ERATE SLA B . A
B ENUE SDA £ k% “0” I, £ SDA 28 b kik “17 BN R M. 78 SLA &
LR A RIS R ) E ML D)3 B DAL, FERE A ) OR BHOR S B 2R A B AL Tk
R Tk, BREEA SR B ST 5, IXHL T SLA J5 T Y READ/WRITE fi7. a5 K4k
Fhk, BRI BIR T HE RN, B SRR 2 S NI R — AN BT START (5
T, XERT R A R

NSRS A R L A
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START

SLA + R/W DATA STOP

Arbitration lost in SLA+R/W

NO TN Enter Not Addressed Slave Mode;
<~ Address/General Call? » 0x38 > Release TWIBus;
T~ S Transmit START at bus free;
lYES
- /Direction’)x T WRITE ‘/0x768\ Receive Data Byte;
v 7l ox78 Send ACK/NACK;
READ N Send Data Byte;
> B0 Receive ACKINACK;
BRI iEE
e X
TWI FFR5I%R
BINE
TWBR Ox B8 0x00 TWI ELEF R 25 4788
TWSR 0xB9 0x00 TWIIRES Z 778
TWAR OxBA 0x00 TWI ik 2517 28
TWDR 0xBB 0x00 TWI 85 A7 88
TWCR 0xBC 0x00 TWI ] 25 /788
TWAMR 0xBD 0x00 TWI Huhk 57 il 27 47 2%

TWBR - TWI LY SR F528
TWBR - TWI iR

Hudik: 0xB8
Bit 7
TWBR7
R/W
0

Name
R/W
Initial

Bit Name

7:0 | TWBR[7:0]

FRIN{E: 0x00
6 5 4 3 2 1 0
TWBR6 ~ TWBRS ~ TWBR4  TWBR3 ~ TWBR2 ~ TWBR1 = TWBRO
R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0
i

TWI LR s il hr .

TWBR /2 LURF R R AR AR A AR 7o LUARR 3R AR AR — AN i3S, FHSRAE £41
BSR4 scL i, LRI A R R BiR

foa = foys/(16 + 2¥TWBR*4TWPS)
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TWSR - TWI AT 588
TWSR - TWI IRAS SR

Hhudik: 0xB9 ERIN{E: OxF8
Bit 7 6 5 4 3 2 1 0
Name TWS7 TWS6 TWS5 TWS4 TWS3 - TWPS1 TWPSO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 1 1 1 1 1 0 0 0

Bit Name ik
TWIARES R EAL
5 AL TWS [N TWI R R L PRES . AEFPIRSEA AR S L, Bk
7:3  TWS[7:3] | L TWI ARl . A TWSR 523 B A3 5 A7 FPIRASE AN 2 A0 Tl 5
AL, ER AR AS T B BR TR A AR €070 IX AR RN AR AL T T 43
AAEEE
2 - TRH
1 TWPSL1  TWI Tl 454 il imi iz
TWPS1 H1 TWPSO —HZZH AL TWPS[1:0], FH R4 il L3 T 43 AR F, A1 TWBR
— Al LR
0 TWPSO | TWI Tii4 S iR AL .
TWPSO Fl TWPS1 — 2 2H il TWPS[1:0], FH R ¥l LA K T4 SR 7, AT TWBR

— Al LR
TWPS[1:0] Tisr S 7
0 1
1 4
2 16
3 64

TWAR - TWI 3251588
TWAR - TWI Hitl- 25 4758

Hbdik: oxBA ZRIAE: 0x00
Bit 7 6 5 4 3 2 1 0
Name = TWAR6 | TWAR5 = TWAR4 = TWAR3 = TWAR2 TWAR1 TWARO = TWGCE
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name ik

TWI MAALHBAEAL .
TWA 5 TWI AFLdE . 2 TWI TAEE MBI T, TWICREAR S X > bk gk
TR, EHBUA T Z k. (HEZ THLRS D, WFHEREAIEIEEL
I FHLYT I

7:1 | TWA[6:0]
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TWI R Re 4z AL .

M E TWGCE A “17 B, fRE TWI B4 1% 1H0 .

M E TWGCE A “0” B, &5k Twi B4 1% .

2 TWGCE B {7 H#:CE A H i 0x00 B, Twi ASHe 2wt m 28 9% .

0 TWGCE

TWDR - TWI #8553

TWDR - TWI 338 277758
Hhutik: oxBB ERIN{H : OXFF

Bit 7 6 5 4 3 2 1 0
Name TWD7 TWD6 TWD5 TWD4 TWD3 TWD2 TWD1 TWDO

R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 1 1 1 1 1 1 1 1
Bit Name ik

TWI Hdi 25 745
7:0  TWD[7:0] TWD K ZEALIE B & EITF A7 T, s 2RI G & BRI R £ —A
T

TWCR - TWI 25T ER
TWCR - TWI 153 57 7752

Hbik: oxBC ERINE: 0x00
Bit 7 6 5 4 3 2 1 0
Name = TWINT TWEA TWSTA = TWSTO = TWWC TWEN - TWIE
R/W R/W R/W R/W R/W R R/W - R/W
Initial 0 0 0 0 0 0 0 0

Bit  Name iR
TWI H bR &7
4 TWI SERCS AT LAE, AENMARAA NN, S B A TWINT AL, &2 RH
Wi B A7 H TWIE ST EART, =4 Twi i, Mcu 3T TWI IR S5 FR T
7 | Twint 2 TWINT bR gl BAIRS, SCLAE 5 R BT i 4
TWINT frS A gl Az s “1” M 2CRES . BT Pk RS 727,
A2 BB RS . R ZER, RO SLRVIT S TWI 3k,
I, FEIEZE TWINT AL R, ZEE 2658 TWAR, TWAMR, TWSR Al TWDR %F
17 2RV 1]
TWI i B 225 25 1 7
TWEA (7 EHIRE Rk ir= 4z, M E TWEA (28 “17, HiRn &z —
6 TWEA | B}, KELE TWI SR 17 AR R ik
D BB AL IE
2) TWGCE EALHF R FEngay;
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5 TWSTA
4 TWSTO
3 TWWC
2 TWEN

1

0 TWIE

3)  TEENIEE AN T — AN i

MPE TWEA AR “07 B, SROREa A TWI A 2R o034 9. B 005 e E00r K
SRR .

TWI IR B0 .

X CPU A H DA TWI S E I NN FEE AL TWSTA Ao BRI A
LRGTH, HRLRFHE, AL EFERBRE. MagEs m,
TWI A — BB RS BB, RGP AR kR A I B O BN
Tl KIEFTERIGIRE 5 AL AEE TWSTA fi.

TWI 5 ARSI 7 o

EFEHUEA T Y TWSTO A28 “17 B, TWIEERZ LB mIRE, AR5 A
HIEE TWSTO fir. EMHUEAT, BEAL TWSTO £ ] DUE TWI WS RIRES IR E
ok, KBRS A IRIRES, il Twi R B B — AN & TR AR FhERI M
MU, [FIRS R L SCL AN SDA 155 £k & & B .

TWI 5 RAR &AL

2 TWINT F3EMNIKE, 5 TWDR T4k < B AL TWWC FREfi. 2 TWINT
PRELCNERS, 5 TWDR F 17 40K 2215 % TWWC br&fi.

TWI A BE .

TWEN {Zf# 58 TWI HRAEIFH0E TWI 30 i B TWEN A28 “17 I, Twi #2i]
10 51 BHIZEHES scL A1 SDA 5. 241 E TWEN A7y “0” i, Twi 32 g ¢
W, B R 2, S EEAT (MR

TRE

TWI A A e 42 1 4

ME TWIE A28 “17, HA R Wi B, HZ TWINT FRBfy e, B
i TWI IR .

TWAMR - TWI i RS ER

TWAMR — TWI Hihh 5 i S 7o

Hohtk: oxBD
Bit 7
Name TWAR6
R/W R/W
Initial 0
Bit Name
7:1  TWAM[6:0]
0

ERIAE: 0x00
6 5 4 3 2 1 0
TWARS5 TWAR4 TWAR3 TWAR?2 TWAR1 TWARO TWGCE
R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0
ik

TWI Hitik B AR H AL

TWAM & 7 67 TWi MHLHEEE B ikl TWAM 18— F SR BRile (2% 10D
TWAR HAH ST o 224 B 57 B A B, DG e 2 s 220 e 4 A ) 9 bk
PS5 TWA MR LE RS . I T ik DT I 40 (PR 4

RHE
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TWI MBI ECIB S

T TWI HihiE VT B2 AR 1A

TWAO

N

TWAMO

Cadao o

Address Bit Match 0

Address Bit Match 6 |

TWI itk PCER B R 454
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Bl HRES 0

o L2mVAILHRKBEE

55 2 BRAMBLIEA

TRk E ADC N2 E ARH

S REPREAT OPAMP IZERUA M
RFAEL 1.25/2.56V SEBERA
EVESRE 8 1] DAC &350 28
BRI AIE B ST R/IE R
[EIE S la oyl

ZR

B/ LA R B T i AR AT TG L 1 AT 408 O — AN A L 8 o7 DAC IR ABLLE
Bedts AUGOE HGCRF R B AL A/ S g AR, [B5E I 12 1%, S 11 fF RSO IE 2,
A DLBC SR LE B A 1 8 A2 DAC, SEHLRIEAIAE S 3275 0 A% th [R] I 4 vy DAE S A 4
4 (ADC)HEAT SE AR W R A B 5 ASEHUL LA oxt I AR AOMEL 55 Sl M AT b, B el B
(1 FL s B B - PR i e e i, BEABLLE AR (0 Y ACO #¢ AL, 24 ACO [HLT- R A AR LI
55 I AT R R AR kT S S ACO T R R il e I T AR 1 AR N AR DA RO
SE I a7 2R 1K) PWM i EAT 32 1) AR EL A PN PSR A 8 (R0 5 IR MU % 48 45 (DAC),
LB N S 2% HUR 0 i R 256 AR S 25 LR G00) -

BTN LRSS 0 (A H B A0 R s

DAL DAO  PSEL ACEN AVDD ACFEN ACIS ACIE

Internal

1.25V/2.56V

Reference
1 ACIRQ
ACINO D I
ACIN1
1 ACI
ADC 1
12MUX1 T
1 ACO

11R

NSEL
oPMC :
oPs
Foe +
oPA0 D i ' oro o ADC_CH9
OPA1 H { C R >

Operational Amplifier

BRI/ 0 RIREHREE
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BRI FIN

OPAO AL iy iy 7 DA FDMA A\ IEEE ) SR PR N5 I 1]/ S i) iy AR QD048 LR N5 5
BB AL 2R . OPAO JEUK S AU 50 G 5 7373 #5221 ADC (1% A\ T8 LA AR UL LA 2 (AC)
MmN . e d, BRSACHENE S, WL E M LR AT PR A A 2, thn] DA
i3t ADC FHASEIRE TSR, I AT CLSEELE A R IR K DI RE

OPAO 154Ul 4= # & 70 7£ OPAO F i 4% (4% )~ AT OPAO BEIBLHR 7> E U i A\ B 250
AR RS, HAm A MREL R, OPAO ISR 7 DT A HI Sy, BERA
e 5 il T I 2 FL e A R

T 38 TSR A B AU N\ JBE . OPAO/1. 1 % I8 TE W] LAJd ik 3 s i D) 46, t ] DA
RS A BB OPA %) &% H B I I o EIE DRI 1) — A 8 AL A2 4 bz,
SE I a HOIR SR AT DLIE A R GEI Bl N B RC32M 1 32 73 431(1IMHz) , BEfS S I BL R
IORGBERZIE O B AR Yl N EI VARSI B

fEREISTAINREG, T ZUCE DIDRL F A7 ds 5 IS US| IV AHH SR 2 AL, 384 1/0 H7
T BE B X iz AR S N JBIE AR . AR S 5 AR B W A7 e ST

BB BB

15 B 3 € N IBE VIHAE AR, Dyl feiliE Ul gead f2 o AL T, lIE VI Hsh /R SR
Pt A A )t B B AR IR B, SEETIE (BB Ul P thon] DU R BEAR G [ A7 A, SEE
PRIk SURE et i

OPAQ HIE VIR A ML BTSN A DI el NJBIE, ) AR AT — AN IR it b Sl
AR . OPAO {EE PLEIE VI (R, 2 DI HGmEE X B A R HRATTA]
CASCELP B L PR\, i S T i N DA B — B LR 1] — B S [l =i AL &

OPAQ fEVIHGEIE R REF, E Mt =47 — D ARUE AL, BB VBRSNS
DI (RN 7 A AR T, XRS5 TR A BIZ B 1 1R — Je g, b
DR DL LA, BRAOL LA R DA PR A2 A £35S0 SE A ) SR L (R e A 2, AT 3 S
YR AR E TR

IHIE VI

OPA_Channel 1

\

Handover Period (Tcsv)
OPA_Channel 0

; \. OPAtransition period (TCHv) \ AC Sample timing

w FE R, Tesv N OPAO IEIE ) 1, oPA0 Bahi@iBEYI# )G, A — A FEA )@ e
(Tenv), FEXANEFIE], OPAO HHrH AT REANFR g BUANBE L ZI I N 2 BB IE IR AS, BT AT A
B E Tenv R, b N — AP ERR DIHOEE 5| AT,
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AFCKS OPTEN
[ n
8bit Timer ;Di
SYS CLOCK ¢ \ OPTCNT 0 OPTO_IRQ
RC32M/32 ¢
[ =Ttcswr? | [ =Tcsovr? |
OPAO
Channel Control A to ACO
OPMC
oPs I
O vy >
orA0 WS . \L | L opPo ul
orPA1 D n e R P
OPAO 11R

OPAQ JEIE VI RSHLFE S T —A 8 frfil$isy, AT % BiEE Ui B (Tesy)
TR B e DURERA I RGuE Bl tm] DLESEE 7 NEBI) 32MHz RC HiR #4511 32 4340
(IMHz)o IXFEH P o] DOARTE BRI R 755K, B A 18 U140 i B o 0T — St fi & ) B
TORPIRIA, Heanid iRy, vl OGBS B, OB SN BT EUR A 8 N AR R
THTFE Tesv, AT Tow B, F P AT DUEIE 37474, S5 D1 e iy

TATE ) e I A bR T TR A P Ak, AT BN 8 7 e IR
R, @i e a4 R Wi E S . P CUE S RS, RS RIS . T
B YI B IE A7, OPAO 4 il 2% SEE 1 M V) 45l it 5 FH f 47 1) 2717 %% (OPOCRA),
AP RS W AR B sesw 15 1, sl DLSEEl—VodsE V)4 . 2448 300 e i 48 14
TEIER, P39R e UEEBC B OPOCRB, SKHH Tewv I R4

FH P AR DL I D4 e I 23 7E R — N 5E & ST T OPAO #5185 2 AN e I 236, 52k
Fofth R 40 75 200 € WA BAE 55 o AN 75 2438 % & OPOCRB 27 f7-#% 1) OPTEN iz, B[]
fFREE T 3%, I A8 TH AT B ¥ 1% £ R AE £ TCKCSR &7 A7 2% (1) AFCKS 4z thil], 72 28 v
7 B T OPOTCNT A7 ik & .

BB HITA

HELUL LA 2% R 9 /i N i 10 SRR 22 b T B A NI o TR RV N SRR AR 51D ACINO A
PAN S5 R HERT 8 £ DAC, H AJRMIIERE I AL T AC #HIIRAS 2R 7 2% 1 ACSR 1] ACBG
Rrokdstil, BARN AR . Somii A\ SCRFE /51 ACINL, ADC 2 245 % th LK CR H
1ZJ OPAMP i o LI Hs fom i NIBIE LR HoR H ADC 1Y) ADCCSRB 73 £7-#% HH I
ACMEO00/01 7 k454 . 4 7ic B 1% 5187 F ACINT I, A Z0 [ i) ¢ B DIDR1 2347 #% £ AIND1 f7,
) ACINT PRI AR AN 23 Bl 126 rh B, LU 38 1 S N
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ROV LRSS B N 5 1 R A
ACO FARREA N\ Sl

ACMEO1 ACMEOO | DIDR1[1] | MUX[2:0] | AC Negative Input
0 0 0 XXX

ADC[xxx]
0 0 XXX AIN1
0 1 1 XXX ADC[xxx]
0 1 X 000 ADCO
0 1 X 001 ADC1
0 1 X 010 ADC2
0 1 X 011 ADC3
0 1 X 100 ADC4
0 1 X 101 ADC5
0 1 X 110 ADC6
0 1 X 111 ADC7
1 X X X OPAO

W75 BB

BRAD LA SN (1 S SR NS 5 1AL, NS 5 LA T I, [RIFEAEAR UL L a1
bt it 2 BRI A I TP TT R P EER IISAT 45 3R . (KL AE AL
PR s 3, AR T NSRS JEBCRES Y NSy, Je 2 SIS OPAC Bl
i P i R DR LS,/ OPAO [ HE AR UL LS AR IO A A\ i (KIS FH v, Wi 2RIT S T OPAO
(1 B ZhIEE VIHIIRE, £ OPAO IHIE DI (K[ &R, MU LLRLs (1 R AR I LR KRAE, %
OPAO I i 1] FR ARG 52 Bt 7 AL A T AR ORIF RIS A SR T, R — X bR O
FROE L ROUER FBEE, HIP T LB 5 A7 AR B, 1B AL JE AR N AU T E S . R
PRI M5 5 T DL R B R GEN Bl AT DA FEY N8 32MHz RC I B () 32 7
BU(1IMHz)o AP AT DRSS SR G I T PURF I, R FF & IR S 4

ACO Before Filter

Invalid ACO Valid ACO output

ACO After Filter

S RN, AN

1
|
|
|
|
|
|
|
|
:
|
€----------------]
|
|
|
|
|
|

B e A A

I
I
I
I
I
I
I
I
I
:
I
<€
I
I
I
I
:
I

tb@%%i@t‘j?tu&&ﬂjr%
ACO )% H S @ 1T OPOCRA 2777241 ACFEN A7 f8iRE, JEJ AL 40 1T TCKCSR 2717 5%

(1) AFCKS RrAHE, WA R AT LI AFTONT #7800 . SRR BT 5 A% 17
B X
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RS PR #5

LGT8FX8D R4 fx % nlfi 75 idiE PWM {55, HHH Timero BLK Timerl 4] PWM
55 A DL 518/ A BRI S AT . 18/ LU AR I e, TR T EEOC T PWM B T,
T SEBR G RIS (1) PWM AR T7

IE TN P ANIEIE , W] LG i B B R AT A — A I 1 B 7 8 3 (R g
il PWM i tH (15 S . AHCECEALTE S5 N TH A 0/1 55T DSX0/1 FFAE a1 38 Lo

WERP AT ZALTHZ T Re, W] DO LGRS 5 AR oG PWM i R4z )
55, XFERT DRI b 28 i SoAh @ s se it PWM i 4zl R 75 22385 DSXo/1 7
17 2 AH BE LU #3435 HGEIE 0 Y1 PWM it P 1 Th g .

HEEZH 5 8 (r##F# (DACO)

LGT8FX8D RN — NI IS H W R, far i fiUE D 1.25V 1 2.56V T TC B ;
KW S RN ADC AR LU AR 32 (it T 225 H R .

TERAL LA AR I, SRR T —A 8 L0KE B IS i 400 25 (DAC), OIS 48 25 R 2 LA
NS H R ASHIR, A% 256 Hi %, DAC (% H nT 1D LL 3 245 1) 67 o g
N, AT DU B R AR RSN S i . S DAC % H IK B H A 215 L i
i, TSN R PR A . DAC #irHi Hi 10CR 2577251 DACENO/1 fi7 4y 5%, DAC Hifd
f) FELE FY DALRO 25 /72845 o VEANE XUH S % A 51 25 (7 2% 58 S5 o

DALRO % f7#8 € X 5 DAC #ir i HLE R & -

oACO S

0x00 IVREF/256
0x01 2*|VREF/256
0x02 3*IVREF/256
OxFC 253*|VREF/256
OxFD 254*|VREF/256
OxFE 255*|VREF/256
OxFF IVREF
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AN
OPAO 1% Z57585- OPOCRA

OPOCRA: 0x58 \ ER A 0x00
R/W R/W
Initial 0x00
[0] CHOEN | OPAO X 0 ffifet=il, 1. ffifk
[1] CH1EN | OPAQ#IE 1 ffifEsE, 1. fHiRE
[2] CHOIM | J8I& 0 S AR RE, 1. [RMfIA, 0: IEFHIA
3] CHLIM | J8IE 1 R ABERE, 1. MM, 0: IEFHA
(4] - TR
5 ACFEN fE REAR DL LU AC 3 0 DB Th B, 10 fiiRE
B LB i 1 UE I D) e B S B LU A E T
- ACCH ii’lﬁl%'lﬁl_iiitfﬂﬁﬁ OPA JBi8
5 1 HAT— JOEIE D)4
ffi#% OPAO 1Hk, OPAEN ¥ &y 1, OPAO MLMRIMmiHEN TIRARAS, ik
7 L E CHOEN/CHLEN, A figil OPAO IEMII T4F, Tifi& OPAO 1) T.4EH
g X
CHOEN CH1EN OPAEN Function Descriptions
(7] OPAEN | o 0 1 IIE 0 oL TR
HIE 1MoL TAR
1 0 1 JETE 0 MhAr TAE
1 1 1 BOETE T AR
X X 0 OPAO 15 1E T AE

OPA0 AERTENN 2317 i 275 2S- OPOCRB

T T
OPOCRB: 0x59 \ BRIAA: 0x07
R/W R/W
Initial 0x00
fir 5 S
6] oS Tesh B PP 2Edthil, TR Tosn 1O AL, PT LU E Ny 0, #E1b7=4E

Teny IF e, JXHEIBIE D)0 58 42 R Tosv AR 4% il
SEMT A REREM, 1. FERESE 4% LURE I i D e s
(7] OPTEN | f£ OPAO XUHIE TAFHN, EM S th & HEh(ERE, EA S MEREER TPl

&b
He
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OPAOQ JEB UL I i hl 2515 88- OPOTCNT

OPOTCNT/GPIOR4: Ox5a ‘ ERINA: 0x00
R/W R/W
Initial 0x00

Tesv B P r= B0, BT RE Tesv MRS MB350k 3

OPOTCNT J&, JazlimiEye, e - 5a8E S mEHITR.
OPOTCNT

GPIOR4

[7:0]
ME A RS OPAO ARERES, XA ER ] MER—ANEH 1/0 224
R, ATHTEAE TR EE, PR S Ui

ACOSR - Aco = HIFDRSH 528

I T

Hihk: 0x50 BRIME: 0x80
Bit 7 6 5 4 3 2 1 0
Name ACD ACBG ACO ACI ACIE ACIC ACIS1 ACISO
R/W R/W R/W R R/W R/W R/W R/W R/W
Initial 1 0 0 0 0 0 0 0
T
(DN R e W A

7 ACD | MU E ACD i “17 B, MRS .

M E ACD 74 “0” B, ML ES BT .

HRADL Ll 5 8 R T P R PR 1 6

6 ACBG | M HE ACBG iy “17 B, IEMRGEREA A R IRME NN .

i E ACBG 7 “0” BF, IEARERESNER S AINO 1E AN .

AU LE B (1 HOIRZS AL o

5 ACO | FEHILLE BRI &I [FID 2 5 HHEaES] ACO . AT EHL ACO frIfIfE R
SRIUBADL Ll B0 28 (1 A A

AU LE B (1 o bR G AL

AR L AR (e SR T ACIS e U IR R, ACH A ELA
A ReAr ACIE 2 “17 HA R EALRS, A BT E S
Wik FRTEE, ACH ¥ HES, S5t AC S “1” WANEEIZAL.

AL LG L 1 v T A AL

3 ACIE | MiXHE ACIE iy “17, BAJRrlrE LIy, Bl s bl f e .
MY E ACIE AN “07 I, B LR A% K Wl 2k 1l

2 ACIC | 40 LB 25 Nl SR AT AT

MYE ACIC AN “17 I, ERTHEEE 1 I AR IR OR B L R g 1
ACO.

MYE ACIC AL “07 I, ERTTHEES 1 M N HRUE R E AN S ICP.

1 ACIS1 | FEEHLL Ll mp I s i = 67
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ACIST 1 ACISO —i22H il ACIS[1:0], FH Redas il 40l b 45 % 1y v W find 7 =K.

0 ACISO | AR LA % AR 03 MR AL o

ACISO 1 ACIST —i2ZH ik ACIS[1:0], FH Redas il A 40L bb 35 2% 1y v W find 2 7 =K

ACIS[1:0] T
0 ACO ) EFHEEL T B il &
1 R
2 ACO ) R iRk &
3 ACO 1) LT+t &
ADCSRB - ADC B HIFDRSE 588 B

T T

Hutik: 0x78 ‘ ERIN{E: 0x00
Bit 7 6 5 4 3 2 1 0
Name ACMEO1 | ACMEOO | ACME11 | ACME10 ACTS ADTS2 ADTS1 ADTSO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0

s Name

7 ACMEO1 | Lb%:i%s 0 fumii Nk

6 ACMEQO | 00: fuimik 4% ACINO

01: fsmik$e ADC £ % 5 %t
IX:  umEPRIE 0 1%

5 ACME11 | Lb%igs 1 fumiim N ik

4 ACME10 | 00: fhumik A4 A ACIN2

01: Mm% ADC £ %2 F%i
X SsEmEFE 1 fH

3 ACTS | AC filt R JEIEIE L5
0—ACO #iHi/E N ADC H 3 #4 fith 2 IR
1-AC1L %t E A ADC [ h % e i % 5

2:0 ADTS | L ADC 277 ik -

AFTCNTO - LRE3 0 B EREST S

AFTCNTO- 3895 55 3 e B 5758

Huhk: 0x51 \ BRIMA: OxFF
Bit AFTCNTO[7:0]
Name AFTCNTO
R/W R/W
Initial OxFF

Bit

Name
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7:0

AFCTRO

Pic B IR DR AR T IR E, U adan 6 0 OR K BB IR RIS B2, A RERAL
AR AR AR, 15 ARG 2 K DB RS
JEBCRAFE AT Bk B AR GE i 2 A BB ET 12KHz RC JIR35 2%

DALRO - DACO HIHEBE#HI&F58s

7:0

Hhik: 0x52 ‘ ERIAME: OXFF
Bit AFTCNT[7:0]
Name AFTCNT
R/W R/W
Initial OxFF

DALO

DACO #y H H 1 45 1
0x00: DAO1 = IVREF/256
0x01: DAO1 = 2*IVREF/256

OxFE: DAO1 = 255*IVREF/256
OxFF: DAO1 = IVREF

DIDR1 - HZM AR |HFEHITFES 1

DIDR1 — ¥7Hi N2 I a8 1

Hhhik: ox7F
Bit 7
Name OPAD3
R/W R/W
Initial 0
Bit Name
7 OPAD3
6 OPAD2
5 OPAD1
4 OPADO
3 AIND3
2 AIND2
1 AIND1

RIN{H: 0x00
6 5 4 3 2 1 0
OPAD2 OPAD1 OPADO AIND3 AIND2 AIND1 AINDO
R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0

ik

OPA3 5| I -t N4 1k i r

OPA2 5| I 74 N A& 4% il L

OPAL 5] I N A& 4% il ir

OPAO 5| I -t N4 1k or

ACIN3 5| % 4 AN B8 ik i oz

ACIN2 | BB i N4 1B 4% il r

ACINT | BB 4 N AR 14 4

MYE AINDL AN “17 B, SIH AINL i SR AR b, BN E. 4
ERERA LA BRI, AIND R4 NI I REAN T 22, ML & 7 AIND1.
MY E AINDL A4 “07 I, IR AINL (50T NS i be, 51 L fE ST
BNE A B, R ZUE AL ACD £, B SCPHIASEILLLA .
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0

AINDO

ACINO 5| I+ N AR L3 i 47 o

MY E AINDO f7y “17 B, 5 AINO i A Ak 1k, JEF—HRNE. 4
i BERLIUL LLAZER I, AINO BT o NS DI REAN 7 22, I AUE A7 AINDO.
PE AINDO 22 “0” I, Sl AINO B4 N fE e, 51 L RIME 5]
HNEIA ERCTZE, S ZUE AL ACD £, B SC PAEILLL AL -
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R H8Es 1

o 12mVAEILLEEE

55 2 BRAMBLIEA

TRk E ADC N2 E ARH

S REPREAT OPAMP IZERUA M
RFAEL 1.25/2.56V SEBERA
EVESRE 8 1] DAC &350 28
BRI AIE B ST R/IE R
[EIE S la oyl

ZR

BT/ LA R R B T A AR AT TC L 1Y AT 08 O — A L 8 £ DAC [IRRAULLE
Bedts AUGOE HGCRF R B AL A/ S g AR, [B5E I 12 1%, S 11 fF RSO IE 2,
A DLBC SR LE B A 1 8 A2 DAC, SEHLR G AIAE S 3275 0 A% Hh [R] I vy DAE S A 4
4 (ADC)HEAT SE AR W R A B 5 ASEHUL LA oxt I AR AOMEL 55 Sl M AT b, B el B
(1 FL s B B - PR i e e i, BEABLLE AR (0 Y ACO #¢ AL, 24 ACO [HLT- R A AR LI
55 I AT R R AR kT S S ACO T R R il e I T AR 1 AR N AR DA RO
SE I a7 2R 1K) PWM i EAT 32 1) AR EL A PN PSR A 8 (R0 5 IR MU % 48 45 (DAC),
LB N S %5 HUR 0 i R 256 AR S 25 LR G00 -

BTN LRSS 1 S AR s

DAL DAO1 PSEL ACEN AVDD AFLTEN  ACIS ACIE

Internal
1.25V/2.56V
Reference

8bit DAC

ACIN2

ACIN3 m» £
Analog Comparator

NSEL

oPMC I

i HCFP >

4~ +

OPA2 D I | op1
OPA3 I R

11R

Operational Amplifier

BRI/ 1 RREGHREE
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BRI FIN

OPA1 AU iy iy 7 DA IOV A\ GEEE ) S PR N5 I 1]/ S ) g AR QO 48 DL RO N5 5
UBCRALER . OPAL JEUK A (45 5 JE BAR UL LU AL 25 (AC) K i N

OPA1 fR U 4= &R /0 7£ OPAL FE I A5 (4%~ AT OPAL BEIBLHR /> £ U i A\ B 25
AR RS, Hym A MEd R, OPAL ISR 70T A I h Sy, BERA
et o il T I 2 FL e A R

T 08 TSR S B AU N\ GBE . OPA2/3. 1 I IETE W] LAJd ik 3 s I D) 46, t ] DA
LS A BB OPA H%i) &% H BE I Ul o EIE DRI 1) — A 8 AL A8 4 bz,
SE I & B BRI DLIE BN R GEI Bl N B RC32M 1 32 73 431(1IMHz) , BEfS S I BL R
OB ERZIE I Bl R Yl N EIIVASE IR B

fEREISTAINRESG, T ZUCE DIDRL F A7 ds 5 IS US| IV AAH SR 2 AL, 384 1/0 H7
TIREAB > XIS TR A N B IE™ A RO . AR5 275 A s A A7 a2 LR 2y

BB BB

15 B 3l € N IE VIHAE AR, Dyl feiliE Pl £ oo™ AL T, lIE VI Hsh I SR
P A ) A Y IE BRIk B, SEBITIE (BB U, P thon] DU R BEAR G (R A7 A, SEEI
FORZIE SUNEP et i

OPAL HIE VIR BT SE (VI el NJBIE, ) AAE HAT— AN IR it b Sl wy
AR . OPAL (R PLEIE VI [, 2 DI HGmEE X MR A . R 3RATTA]
CASCELP B L R0 dan N, i S T i N DA S — B LR 1] — B S [l =i AL &

OPAL fEUIHGEIE R REF, IE Mt A7 — D ARUE AL, BB VBRSNS
DI (RN 7 A MRS T, XRS5 TR A BZ B I 1R — Je g, b
DR DL LA, BRAOL LA R DA PR A2 A 435 S0 E A ) SRR L (R e A 2, AT 3 S
YRR E AT

IHIE VI

OPA_Channel 1

\

Handover Period (Tcsv)
OPA_Channel 0

; \. OPAtransition period (TCHv) \ AC Sample timing

wn FER, Tesv N OPAL IEIEYIHE #, OPAL Bai@iBEYI# )G, A — A FEA K@ A
(Tenv), FEXANEFIE], OPAL % H nl REANFR g BUASBE L ZI [N 2 B IE FPIRAS, BT AT A
B E Tenv R, b N — AP ERR DIHOEE 5| AT,
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AFCKS OPTEN

rl m]
SYS_CLOCK o setimer | ——{)———h OPTLIRQ
RC32M/32

| =TcsHR? | [

TCSOVR? |

OPAl1l
Channel Control

H toAC1

oPMC

OPS

OoPA2 I
OPA3 D

[l [l [l [n

| | N OP1 ul

OPAO 1R

OPAL JEIE VI RSHLAE S T —A 8 Mriil$ss, AT % BIEE T B (Tey)
TR B e DURERA I RGuE Bl tm] DLESEE 7 NEBI) 32MHz RC HiR #4511 32 4340
(IMHz)o IXFEH P o] DOARTE BRI R 755K, B A 18 U140 i B o 0T — St fi & ) B
TORPIRIA, Heanid iRy, vl OGBS B, OB SN BT EUR A 8 N AR R
THTFE Tesv, AT Towv B, F P AT DUEIE 397748, S5 U1 e i 7

TATE ) e I A bR T TR A P Ak, AT BN 8 7 e IR
R, @i e a4 R Wi E S . P CUE S RS, RS RIS . T
B YI B IE A7, OPAL 4 il 2% SEB 1 M V) 4l i 5 FH f 47 1) 2717 %% (OP1CRA),
AP RS W AR B sesw 15 1, sl DLSEEl—VodsE V)4 . 2448 300 e i 48 14
JEIER, P39R el UEBC E OP1CRB, I Tewv I R

FH P AR DL I IE D4 e I 23 7E A — N 5E & ST T OPAL #5185 2 AN e I 236, 52k
Fofth R 40 7 200 € AR PR 55 o AN 7R 2438 % & OP1CRB /745 1) OPTEN iz, B[]
fFREE T 3%, I A8 TH AT B ¥ 1% £ R AE £ TCKCSR &7 A7 2% (1) AFCKS 4z thil], 72 28 v
T B RIS OPITCNT A 7 as i & .

BB HITA

HELUL LA 2% R 9 i N i 10 S RF 22 b T B A NI o TR RV N SRR AR ST ACIN2 A
PAN S5 R HERT 8 £ DAC, H AJRMIIERE I AL T AC #HIIRAS 2R 7 2% 1 ACSR 1] ACBG
Rrokdzstil, BARI AR . Somii N\ SCRE /51 ACIN3, ADC 2 45 % th LK CR E
1ZJ OPAL MUaTHY . ELASSS fhoum i N IBIE LS H>KR 3 ADC HEH[¥) ADCSRB 73 17 %% H1
ACME10/11 A7 k454 . 40 B & 5187 F ACINT I, A Z0 [ IsF ¢ B DIDR1 2347 #% ] AIND1 f7,
) ACINT PRI AR AN 23 Bl 126 rh B, LU 38 1 S N
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ROV LRSS B N 5 1 R A
AC1 SAAREA N\ Sl

ACME11 ACME10 | DIDR1[3] | MUX[2:0] | AC Negative Input
0 0 0 XXX

ADC[xxx]
0 0 XXX AIN3
0 1 1 XXX ADC[xxx]
0 1 X 000 ADCO
0 1 X 001 ADC1
0 1 X 010 ADC2
0 1 X 011 ADC3
0 1 X 100 ADC4
0 1 X 101 ADC5
0 1 X 110 ADC6
0 1 X 111 ADC7
1 X X X OPA1

B A5 BB

BRAD LA SN (1 S SR NS 5 1AL, NS 5 LA T I, [RIFEAEAR UL L a1
bt it 2 BRI A I TP TT R P EER IISAT 45 3R . (KL AE AL
PR s 3, AR T NSRS JEBCRES Y NSy, E e HIE I OPAL L
Ao P o bR DR LS,/ OPAL [0 HE AR UL LU A I S A (KIS A, iR 7 OPAL
(1 B ZhIEE VIHIIRE, £ OPAL MHIE DI ¥ [ &R, MU LLBLas (1 s AR I LR KRAE, %
OPAL I 18] R ARG 52 Bt 7 AL A T AR ORIF FL B A SR T, R — X B e O
FRE L ROUER FB i, HI T LB 5 A7 SR B, 1B AL JE AR N AU TR E S . R
PRI M5 5 T DL R B R GEN Bl AT DA FEY N8 32MHz RC I B () 32 7
BU(1IMHz)o AP AT DRSS SR B I T PURF I, R F S IE IR S 4

ACO Before Filter

Invalid ACO Valid ACO output

ACO After Filter

S RN, AN

1
|
|
|
|
|
|
|
|
:
|
€----------------]
|
|
|
|
|
|

B e A A

I
I
I
I
I
I
I
I
I
:
I
<€
I
I
I
I
:
I

tb@%%i@t‘j?tu&&ﬂjr%
ACL [ % JEE @ T OP1CRA 2717281 ACFEN A7f8iRE, JEI BEm i@ 1T TCKCSR 2717 7%

(1) AFCKS RrAHE, WA R AT LI AFTONT #7800 . SRR BT 5 A% 17
B X
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RS PO 757

LGT8FX8D R4 fx % nlfi 75 idiE PWM {55, HHH Timero BLK Timerl 4] PWM
55 A DL 518/ A BRI S AT . 18/ LU AR I e, TR T EEOC T PWM B T,
T SEBR A8 RIS (1) PWM AR T7

IE TN P ANIEIE , W] LG i B B R AT A — A I 1 B 7 8 3 (R g
il PWM i tH (15 S . AHCECEALTE S5 N TH A 0/1 55T DSX0/1 FFAE a1 38 Lo

WERP AT ZALTHZ T Re, W] DO LGRS 5 AR oG PWM i R4z )
55, XFERT DRI b 28 i SoAh @ s se it PWM i 4zl R 75 22385 DSXo/1 7
17 2 AH BE LU #3435 HGEIE 0 Y1 PWM it P 1 Th g .

WS HE L 8 (T4 BEE# (DAC)

LGT8FX8D RN — NI S H W R, far i s 1.25V 1 2.56V T TC B ;
KW S RN ADC AR LU AR 32 (it T 225 H R .

TERAL LA AR I, SRR T —A 8 L0KE B IS i 400 25 (DAC), OIS 48 25 R 2 LA
NS H R ASHIR, A% 256 Hi %, DAC (% H nT 1D LL 3 245 1) 67 o g
AN, AT DU B R AR RSN S R R . S DAC % H IK B At 215 L i
i, TSN R PR A . DAC #irHi Hi 10CR 2577251 DACENO/1 fi7 4y 5%, DAC Hifd
ff) LR FY DALRY 25 A7 2845 o VRANE XUH S % AR 5 25 (7 2% 58 S5 o

DALR1 % ff#8 7€ X 5 DAC #r i HLE R & -

oac

0x00 IVREF/256
0x01 2*|VREF/256
0x02 3*IVREF/256
OxFC 253*|VREF/256
OxFD 254*|VREF/256
OxFE 255*|VREF/256
OxFF IVREF
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AN
OPA1 & HZ57585- OP1CRA

OP1CRA: 0x32 ‘ ER A 0x00
R/W R/W
Initial 0x00
[0] CHOEN | OPALifiH o ffifet=hil, 1. ffifk
[1] CH1EN | OPAL#I& 1 ffige¥sd, 1. fHiRE
[2] CHOIM | J8I& 0 S AR RE, 1. [RMfIA, 0: IEFHIA
3] CHLIM | J8IE 1 R ABERE, 1. MM, 0: IEFHA
(4] - TR
5 ACFEN fE REAR DL LU AC 3 0 DB Th B, 10 fiiRE
B LB i 1 UE I D) e B S B LU A E T
- ACCH ii’lﬁl%'lﬁl_iiitfﬂﬁﬁ OPA JBi8
5 1 HAT— JOEIE D)4
ffif% OPAL HiHk, OPAEN ¥ 'E Ny 1, OPAL BUMRIMmiHEN TIRRA, FFIE
2R E CHOEN/CHIEN, A figik OPAL IERAMI T4E, TifE OPAL i T{EAE
g X
CHOEN CHI1EN OPAEN Function Descriptions
(7] OPAEN | o 0 1 IE 0 Mo TAE
HIE 1MoL TAR
1 0 1 JETE 0 MhAr TAE
1 1 1 BOETE T AR
X X 0 OPA1 {5 1L TAE

OPA1 AEREN 231725 2s- OP1CRB

Y T
OP1CRB: 0x33 \ BRIAA: 0x07
R/W R/W
Initial 0x00
fir 5 S
6] oS Tesh B PP 2Edthil, TR Tosn 1O AL, PT LU E Ny 0, #E1b7=4E

Teny IF e, JXHEIBIE D)0 58 42 R Tosv AR 4% il
SEMT A REREM, 1. FERESE 4% LURE I i D e s
(7] OPTEN | f£ OPAL XUHIE TAF#N, EM S th o HEh(ERE, EA S MEREER TP

&b
He
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OPA1 EB RN BT H 215 88- OPITCNT

OP1TCNT/GPIOR1: 0x34 ‘ ERINA: 0x00
R/W R/W
Initial 0x00

Tesv B P r= B0, BT RE Tesv MRS MB350k 3

OPLTCNT J&, JAzhiEiE ), [FmfiH%asis % &,
OP1TCNT

GPIOR1

[7:0]
ME A RS OPAO ARERES, XA ER ] MER—ANEH 1/0 224
R, ATHTEAE TR EE, PR S Ui

ACISR - Ac1 HHIFIRSSEES

I T

Huhk: ox2F BRIME: 0x80
Bit 7 6 5 4 3 2 1 0
Name ACD ACBG ACO ACI ACIE ACIC ACIS1 ACISO
R/W R/W R/W R R/W R/W R/W R/W R/W
Initial 1 0 0 0 0 0 0 0
T
(DN R e W A

7 ACD | M4 E ACD i “17 B, ML A .

M E ACD 74 “0” B, ML ES BT .

HRADL Ll 5 8 R T P R PR 1 6

6 ACBG | M HE ACBG iy “17 B, IEMRGEREA A R IRME NN .

i E ACBG 7 “0” BF, IEARERESNER S AINO 1E AN .

AU LE B (1 HOIRZS AL o

5 ACO | FEHILLE BRI &I [FID 2 5 HHEaES] ACO . AT EHL ACO frIfIfE R
SRIUBADL Ll B0 28 (1 A A

AU LE B (1 o bR G AL

AR L AR (e SR T ACIS e U IR R, ACH A ELA
A ReAr ACIE 2 “17 HA R EALRS, A BT E S
Wik FRTEE, ACH ¥ HES, S5t AC S “1” WANEEIZAL.

AL LG L 1 v T A AL

3 ACIE | MiXHE ACIE iy “17, BAJRrlrE A, Bl HEas bl f e .
MY E ACIE AN “07 I, B LR A% K Wl 2k 1l

2 ACIC | 40 LB 25 Nl SR AT AT

MYE ACIC AN “17 I, ERTHEEE 1 I AR IR OR B L R g 1
ACO.

MYE ACIC AL “07 I, ERTTHEES 1 M N HRUE R E AN S ICP.

1 ACIS1 | FEEHLL LR mp IS s il = 67
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ACIST 1 ACISO —i22H il ACIS[1:0], FH Redas il 40l b 45 % 1y v W find 7 =K.

0 ACISO | AR LA % AR 03 MR AL o

ACISO 1 ACIST —iZH ik ACIS[1:0], FH Redas il 40L bb 5 2% 1y v W find 2 7 =K.

ACIS[1:0] T
0 ACO ) EFHEEL T B il &
1 R
2 ACO ) R iRk &
3 ACO 1) LT+t &
ADCSRB - ADC B HIFDRSE 588 B

T T

Hutik: 0x78 ‘ ERIN{E: 0x00
Bit 7 6 5 4 3 2 1 0
Name ACMEO1 | ACMEOO | ACME11 | ACME10 ACTS ADTS2 ADTS1 ADTSO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0

s Name

7 ACMEO1 | Lb%:i%s 0 fumii Nk

6 ACMEQO | 00: fuimik 4% ACINO

01: fsmik$e ADC £ % 5 %t
IX:  umEPRIE 0 1%

5 ACME11 | Lb%igs 1 fumiim N ik

4 ACME10 | 00: fhumik A4 A ACIN2

01: Mm% ADC £ %2 F%i
X SsEmEFE 1 fH

3 ACTS | AC filt R JEIEIE L5
0—ACO #iHi/E N ADC H 3 #4 fith 2 IR
1-AC1L %t E A ADC [ h % e i % 5

2:0 ADTS | L ADC 277 ik -

AFTCNT1 - W23 1 BERREREST S

AFTCNT- &% 5% S e B 25 7o

Hiuhk: 0x30 \ BRIMA: OxFF
Bit AFTCNT1([7:0]
Name AFTCNT1
R/W R/W
Initial OxFF

Bit

Name

-199 -



LGT8FX8D Series — Programming Manual 1.0.1 LogicGreen Technologies Co., LTD

7:0

AFCTR1

Pic B IR DR AR T IR E, U adan 6 0 OR K BB IR RIS B2, A RERAL
AR AR AR, 15 ARG 2 K DB RS o
JEBCRAFE AT Bk B AR GE i 2 A BB ET 12KHz RC JIR35 2%

DALR1 - DACI HIHEBE#HIEF5Es

7:0

Hiik: 0x31 ERIAME: OXFF
Bit DALR1[7:0]
Name DALR1
R/W R/W
Initial OxFF

DALR1

VX B DACI Hi [ H 5 1)
0x00: DAO1 = IVREF/256
0x01: DAO1 = 2*IVREF/256

OxFE: DAO1 = 255*IVREF/256
OxFF: DAO1 = IVREF

DIDR1 - HZMAR|HFEHITFES 1

DIDR1 — ¥7Hi N2 I a8 1

Hidik: ox7F
Bit 7
Name OPAD3
R/W R/W
Initial 0
Bit Name
7 OPAD3
6 OPAD2
5 OPAD1
4 OPADO
3 AIND3
2 AIND2
1 AIND1

RIA{H: 0x00
6 5 4 3 2 1 0
OPAD2 OPAD1 OPADO AIND3 AIND2 AIND1 AINDO
R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0

ik

OPA3 5| I -t N4 1k or

OPA2 5| K 4 N7 1 4% 1l 7

OPAL 5| I H 4 N 1 4% 1l 7

OPAO 5| I -t N A Lz i or

ACIN3 7| BB i N4 LB 4% il r

ACIN2 | BB i N A5 145 il r

ACINT | BB 4 N A5 145 4

MYE AINDL AN “17 B, 51 AINL i SR AR L, BN E. 4
ERERA LU BRI, AIND R4 NI I REAN T 22, ML & A7 AIND1.
MWE AINDL AN “0” I, Sl AINT FIECFs N (8 ag, 51 s 5]
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BB B A, M ZUE A ACD £, RSG5 -

0 AINDO  ACINO 5| AL N 25 1L 4% A7 .
MY E AINDO 17 “17 B, S AINO FIEC AR 1L, JFF—HANE. 4
ARSI LLACAR T, AINO BT A NI D REAN 75 22, (RG24 AINDO.
MY E AINDO 728 “0” B, SIHH AINO (% r4m N um i il fE, 51 ERIfE 5]
BONE) A TE L ZUE AL ACD £, BI G PASEILLL A .
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ADC 123514225
® 12 {UUDWEK  DNL N+1LSB, INL J9+1.5LSB
& oYK RELRSIA 250KSPS
o 3 EREANSIHmEANEE
® ADC #AEBBESBEN 0-vCC
o ELILIRSL R REEIRIRT
® TO%AER 1.25V/2.56V SEH [
® IR AVCC DIRANEISZEBERA
® 1/4VCC BBREBERMEE
o IFAERII 0 BV BE
o ETDiTRIIB TR AR
& BRI FORAXITTIRI
® ADC FEIREER KT
5
| ADTMR | | ADMUX | | ADCSRA | | ADCSRB | | ADCL/H |
Internal AVCC A 4 A 4 A 4 \ 4
1.25V/2.56V Digital Interface
Reference T
BGR ) E J~
AVREF D E A 4 A 4
A:ND ] \l\ fsict
3R g [
™M L =
£ {1 AMUXO
§§EE§ ! E = Output to Analog comparator
ADIN4 . L]
ADIN3 L]
ADIN2 L]
o BB —

ADC £E#3[E]

IR 28— 12 AL GEIT R ADC. ADC 55— 8 il ARl 2 IR 285542,  Rextsk
H ot A B8 B i N\ FE R BE T RAE, umiim A R LL OV (GND) NI,

ADC HI#R(E

ADC I B VR IE T 177 V2 i N AU R e pl— A 10 AL E . s MEAER GND,
i NABARGRIEE L TR 9825 1LSB. FEHAEFRIE AT LIy ADC [JHLYRHL . AVCC, AMERIEME &
AREF BY 3 1.25V/2.56V IS HL L, JBIEE ADMUX 271743 1Y REFS fi7 Kk #

R N\ JBE W] LUBE S ADMUX 2747245 19 MUX RERIERE. (TAT ADC BN 51 I, AhidE
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WEE EGIB, LUK NS o RIS AT /E A ADC [ BASRHI N . ADC [RIEI 51 0-5 AT/E N
ADC I ZE N . Z/r 25 nl il S ADTMR 24728 1 GAIN 7 K1k .

JE L 1% B ADCSRA ZVA7 231 ADEN f7 BV A] J3 5 ADC, ADEN & ZN ADC IFANFEHL, Rt EE il
1B N B AR AR X 2 BT 5< 4] ADC.

ADC #EHrsE RN 12 31, 1775 ADC Bl 27 {7 4% ADCH f ADCL . BRINTEIL N ss 5N
XI5, HAES K E ADMUX 2717251 ADLAR 1748 4 725 55

R BN R AN, Him R T8 8 MRS, A4 A EEL ADCH Hi 2
T o B ADCL, FHZHU ADCH,  DURAIE RIS 75 7 8% I P 2802 [l — IR B (1 45
— HHU ADCL Ji7, $df %77 %% ADCL Al ADCH #4847, 132HL ADCH Ji5 i 40 445 S BV ] P 553 2]
B 5 %717 #% ADCL F11 ADCH.

ADC 4525 On] LASish o o BIASE % e 45 OK AR AE BRI ADCL 55 ADCH 22 (8], AR I i

5 —kF

] ADC Ji BiF& i ADSC {25 “17 RILLA BN IR, fERE A P AL R K iy, EL3
P SRR PR E o WRAE R B A 202 13818, A ADC 2/ B3R il IE Al 52 X
— IR

ADC A A F Il IR . BB ADCSRA Zif7#:f] ADC H Bifilk o V7 ADATE ] LU R
BN . B ADCSRB & 7 #¥ (1) ADC fill & e #5547 ADTS W] LAk fd AU e 4 FTik (R A5 5
P ETRISES, ADC T A% AL F T AR e e o IR FRAL T —NE[E e I IR (1 N JE B e i)
Jiik e BEHREE I 5 R Rl R A5 AN IRAEAE, AR — IR i . a0 A3 3o 72 fk
RAG ST —A EFHE, XA Rtk ol 2088 o BISERE e 0 b e 25 11 B4 SRy v e
RERL A “07, HAWibr B BAL. IXFE 0] DAEA = A Il (1B 0L T il — IR . (H2 R
THE N IR A B S A R A B A R T e e, A 0K R TR TS

i/ ADC HR AR EAE MR IR, BT DAYE S AT dHAT I e 5 5 R 46 F — ik ADC #4e, 2
J& ADC { TAE TR, FREEHIEAT KA XS ADC Bl T A7 98 31T T . 36— k%%
#e 28I fE ADCSRA 7451 ADSC 15 “17 KJE3). EMBIATN, JE4:H) ADC FH ik
#iT ADC H1IHih5E ADIF 2B E AL

IRALRE 7 Hshfii A, B AL ADCSRA A A7 ) ADSC H4 3 8l 5L Fe 4 . ADSC AR 538 AT HI SR A
AR BAERATZ T . AR R 5, AR+ ADSC —EN “17.

TR ADC FHehT /7

TEBRINSRAE TN, 1B UGE T FLEE 75 22— M\ 300KHz 21| 3MHz BU% A4 DLIRAF i KR FE .
R VRS AR T 12 7, A QSN (3R A BLiss T 3MHz, DUIE I3 v (R A

ADC HRHL ARG — D 4ies, e nl LA R G Bk A vl 222 1F) ADC S NIk . T4
i# T ADCSRA ZFA7 2% ADPS 1 3E4T ¥ B . B 7 ADCSRA ZFf7#% 1) ADEN Kif#i & ADC, T
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g T IR TG R B ADEN 0 “17, T/ SasmtRrEi- 4, E# ADEN #H8 %

ADCSRA #i {7751 ADSC # B AL J5, FRinFE#E N —~ ADC I 8h E HAR ARG R 3. 1E
WL B 15 > ADC I8 1. ADC A (ADCSRA Zif7#slff] ADEN BEA) 5% 50
ADC g NIHeh R IR A AL FiL S . 2 S5 A RE A WO AT 28— I e

f£ ADC i id #E b, RAEORFRERHE 32 JE 1 1.5 4 ADC Fy NIFEh 46, T 5E—Ik ADC
B 1R 45 B U R AR AR SR B2 S5 ) 14.5 AN ADC B NF 8. #6He 45 RS, ADC 45 ik N
ADC ¥#E %717 2%, H. ADIF b figi A7, ADSC R #EE . 25l LA B A7 ADSC
FrBEECA BN, A E B — UCHT 4

ADMUX ZF 745 HH (1) MUX B REFS Ja it I i 25 4748 SEI 7 B8z b CPU MK I I 23 A7 4 1EAT
BEALVT IR o 7EREH )R 32 7, CPU AT B X388 J IS HEIR Rk B TRCE « S8 T 4RIIE ADC A
Fo A HRFE (0], — B UR 5 i AS Fo VRIS S S Y 28 (0 I B . 75 #5492 5¢ /) (ADCSRA
AAFERE ADIF BAL) 2 )5, I R IEHER IR R A S R . F R %4 ADSC B AT
JE R —A> ADC F ANBTEP ) T . BRI, @O P EEAL ADSC Z S5 —A™ ADC fii A\ B
BRE AN, RESERAE ADMUX DA% 3537 138 i A vk

155 FH B Bk AT, i i A e A TR B TR AN R (1) o A T 3 I 180 B e ¥ R 52 T, BB
ADMUX 27 A7 I 4 1) /N0 o 5 ADATE B2 ADEN #B B A7, T o BT IRk 1) ] DAZE AT =i %) % 2
T E Bk, JE 2 ADC [P . W SRAE S A 204 ADMUX 2728 N2, IR R it
R T — I R T I BB IS S F AL E . U P E LR 22 i ZI%F ADMUX #E4T
BB

1) ADATE B ADEN 1A “07;

2) fERHIE AR, HREAl R AR A S b — A ADC Ha A\ R 3

3) HMAER 2 I, ARSRTE Al R IR I bR S AT

WIRAE TR TR B AT —Fh 5 50 T 535 ADMUX, 84 Briic BURAAE T — VR i A 2%

IEPF ADC Fp NIBIER 2R R, 7EJA 2 BiJcik e idiE, 78 ADSC B H1—4~ ADC #i
NI ) 3 22 3l mT DA 36 3 R SO N, e AT B PR I A S B e ¥ 2 R 2 J T AR
HiE .

ADC 1225 LR YR Vier S T ADC G430 Rl o 457 PR I IS T Vier,  JLEGH 45 B0
FEIUT B KA OXFFFo Vier AT LAJE AVCC, #M% AREF 5B HL T, P 1.25V BY 2.56V JEifE HL &
Vo IRAEF T ZE0EIE, Ve 5 KT 1.5V, BIATLLSE AVCC, 413 AREF Sl HEE CKF
1.5V), B 2.56V v R,
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A e X
ADC FFa553k

ADCL 0x78 0x00 ADC IR A AF A

ADCH 0x79 0x00 ADC #¥5 = = A AE A
ADCSRA Ox7A 0x00 ADC & FURAS A7 4728 A
ADCSRB 0x7B 0x00 ADC #EHI AR A T /735 B
ADMUX 0x7C 0x00 ADC % ik Pzt o 47 2%
ADTMR 0x7D 0x01 ADC HE 5 ) A7 4%

DIDRO Ox7E 0x00 B NEE R T A8 0

ADCL - ADC B[R & 583

ADCL - ADC BHRF T & rae

Hudik: 0x78 ERINE: 0x00

Bit 7 6 5 4 3 2 1 0
NameO ADC7 ADC6 ADC5 ADC4 ADC3 ADC2 ADC1 ADCO
Namel ADC3 ADC2 ADC1 ADCO - - - -

R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name Hhik

7:0 | ADC[7:0]/ ADC HHF{k 5T 25 fFaso
ADC[3:0] | 4 ADLAR iy “0” BF, ADC %t Hh 50408 72 %5 7 28 T I AR TSGR IR AL X 55, B ADCL
A ADC[7:0], %1l NameO fT7~; 24 ADLAR iy “17 I, ADC fi i BimfE %5 1%
e AR E AN 7, B ADCL i 4 79 ADC[3:0], 1k 4 fIGR S, 4N
Namel Fi7r.

ADCH - ADC B = 1 & 528

ADCH - ADC ¥ 1 S 1Ea8

Hodik: 0x79 ERIAE: 0x00
Bit 7 6 5 4 3 2 1 0
Name0 - - - - ADC11 = ADC10 ADC9 ADCS

Namel ADC11 ADC10 ADC9 ADC8 ADC7 ADC6 ADC5 ADC4

R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name iR

7:0 | ADC[11:8]/ ADC FiR{LT3 27 fEa8.
ADC[11:4] = 4 ADLAR i 5 “0” I, ADC i i ¥ 48 2577 88 h (77 AR AL 0 5%, B ADCH
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MK 4 A28 ADC[11:8], 1= 4 ALJCRE X, 41 NameO Ffizn; 24 ADLAR fiily “1”
i, ADC it B 75 25 A7 48 HH N A7 it s AL st 5%, B ADCH D ADC[11:4], 140
Namel 7R

ADCSRA - ADC ¥ HIFDIR7S S 588 A

ADCSRA - ADC | FRAS 1788 A

Hodik: 0x7A ERINHE: 0x02
Bit 7 6 5 4 3 2 1 0
Name = ADEN ADSC ADATE ADIF ADIE ADPS2  ADPS1  ADPSO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 1 0
Bit Name ik
ADC ffE REFE I AL -
7 ADEN 24 E ADEN Al “17 B, ADC #i{#ifE.
L% E ADEN fiiy “0” I, ADC #4k
ADC FFUR%#t .
6 ADSC  TEFRUCHARIEINT, ADSC BALKEJE B — Rk . TEESH AR, ADSC
B R B IR e

ADC H B fi BE4 i o«
4 BLE ADATE iy “17 I, EEhflA DhResfliRe. Ak ik (5 51 L7t

AR R ADCSRB 4755 ADTS ek,
2 B ADATE i1l “0” B, HB3bfl R IhREMEE L.
ADC H TR BT
o e | ADC SR CHHOFI IR (B R ADIE, 2 ADC ST

ADIE Ay “17 HARhWiE I, ADC thl= 4. 4T ADC T £:iE % ADIF
fr, WAIKHZALS “17 KiGE.
ADC HhIT i RE A2 o
3 ADIE U E ADIE 728 “17 BA Rl EAIN, ADC W flifE.
24 E ADIE 7~ “0” i, ADC FRiraiZtiL.
2:0 | ADPS[2:0] = ADC T4y 45 i 4% A
ADPS 3% R G Bh = A= ADC i i 7 40 AR 7
ADPS[2:0] oo S 7
0 2
2
4
8
16
32
64
128

N o b W N R
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ADCSRB — ADC I HIF IR EH 523 B

ADCSRB — ADC = HIFIRZAS 47455 B

Hudik: 0x78B ERIMHE: 0x00
Bit 7 6 5 4 3 2 1 0
Name ACMEO1 ACMEOO ACME11 ACME10 ACTS ADTS2 ADTS1 ADTSO
R/W R/W R/W R/W R/W W/0 R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name Hik

7 ACMEO1  LLALE: 0 fmdi N ik £

6 ACMEOO  00: Ui #& /M54 ACINO
01: ik ADC L MH
1X: PR BRSO [

5 ACMEL1 | HLERHES 1 fomim A4

4 ACME10 | 00: il #E/MTH A ACIN2
01: Husmik$E ADC £ % 5 Fl %
IX: B FRIS A 1 1

3 ACTS AC il 538 T % 45
0 - ACO firHH A ADC H Bl %% #ifis i 5
1—AC1 #iHi4E A ADC H Shidk i fith 72 I8

2:0 | ADTS[2:0] ADC H 3Nk B4l
L E ADATE fiy “17 I, HENMR DhRERLfERE, Al IR IKIEFE B ADTS SRefzi o
LU E ADATE £y “0” I, ADTS MW E TR, Frikfil k(55 Hhlbs £/ LT
WA — A e 24 I\ A v Wb 2538 2 A fid U5 7 48 38 b B e 250 BB A5 710 A
A KA TP E A BT, R ADEN B A7, ADC 4T — ki,
MY RSB R (ADTS=0) I, [ ahfilk hReaE

ADTS[2:0] fih YR

RS LTS

th# s 0/1

AT 0

SE BT8R 0 LEER LD

SE VAR 0 i

SER TS 1 LR ITAE B
FE VA 1 %

SE BTV 1 NI S S

N oo o AW N L, O
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ADMUX - ADC D8 UERITFIF 588

ADMUX — ADC % I3 4 il B 7 v

Hudik: ox7C

Bit

Name

R/W

Initial

Bit
7:6

5

4:0

7
REFS1
R/W
0

Name

REFS[1:0]

ADLAR

CHMUX[4:0]

ERINHE: 0x00

6 5 4 3 2 1 0
REFSO  ADLAR = CHMUX4 CHMUX3 CHMUX2 CHMUX1 CHMUXO
R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0

g
S H R PR AR I

I B E REFS I ARG FESH HE, H R B R h i REFS I BCE,
U S5 B 2 1] (R e e 45 R 2 5 22 e

REFS[1:0] SHEW LI

0 AREF

1 AvVCC

2 A 2.56V i AL IR IR
3 P 1.25V He i LR IR

g R0 AL R I .

L E ADLAR A1y “17 I, BE4ell RAE ADC U &5 17 48 O X 55
L ADLAR A7y “07 I, HeHell RAE ADC U &5 17 a5 N A X 55
ADC iy N R IE B HIAL .

CHMUX[4:0] LRTEPN
PCO
PC1
PC2
PC3
AR NIR
PC5
PE1
PE3
1/4VCC FELIF AL R
9~12 RE
13 PRI 0 it RPN
14 WS R IR
15 GND

0
1
2
3
4 PC4
5
6
7
8
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ADTMR - ADC iR TFHIF 588
ADTMR — ADC R R I H FF 77 rs

Hidik: ox7D ERIN{HE: 0x00
Bit 7 6 5 4 3 2 1 0
Name - - - - - ADTM
R/W - - - - - R/W
Initial 0 0 0 0 0 0 0 0
Bit Name ik
7:1 - 1RES .
0 ADTM MRS, M AVREF i I _E%ay 9 56555 B

DIDRO - AR |HTHITS8s 0
DIDRO — ¥ NEE IE# | 742 0

Hhhik: 0x7E ERINE: 0x00

Bit 7 6 5 4 3 2 1 0
Name ADC7D ADC6D ADC5D ADC4D ADC3D ADC2D ADC1D ADCOD

R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name Y

7:0 | ADCD[7:0] = HUFHi NZELE4=HI6L,
1 E ADCXD fiy “1” B, 51 ADCx I T NIl AR b, JF— B E . A
RERIU LLEC AR I, ADCx B NI DhRE AN 75 22, [RILZE AL ADCXD.
5% E ADCXD 74 “0” I, I I ADCx [T N A R, 51 E 015 5 T
NEB B2, IR U E ADEN A7, J OGP LA .
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BRI

B0 TEH 55
TIERE -40 - 85C B21R70A:
BAEEE -60 — 150C LA TERN EAEA0809NEE LAEIRIB KT ARl
S|pes K 0V —VCC BIERAPRHIN, DJEESSBUS R YIBIRIA. ™A PR
BRALIESBE 6.0V IRIENIERINRENTURIE TEINBETS e
I/0 \RKEBAR 30mA KEERAIRHEZAR. SR KNELIESHKRARS
VCC/GND BERAEBR 200mA SHEN, SN AIEREGUNBENRTE
ESD 4 >+4KV M,

B

#7% DC 451 TA = -40 - +85C, VCC = 1.8V — 5.5V

e ot e

A NG FL - R vCe/3
Vi N 1R T IRAE VCC/2 Y
Vo R HESEIRAE  10,:=40mA, VCC=5V 0.8 Y
loi=25mA, VCC=3.3V 0.7
Von P IRE 1ow=20mA, VCC=5V 4.4V Y
low=12mA, VCC=3.3V 2.6V
I 1/0 g MK IR HL 1 uA
lH 1/O % N\ 5 Ha 1 uA
Rwpu 1/O 55 b+ PHAH 80K Q
Reu 1/0 58 b4 FHAE 15K Q
Active 1MHz@3.3V 0.56 A
AMHz@3.3V 1.25
lec IDLE AMHz@3.3V 0.30 mA
Power/Off SO w/o WDT@3.3V 12.0 uA
Power/Off S1 VCC=3.3V 7.4 uA

AR
1. DL RTINS eI Eh e B SRR AR 3K, VELHIC B 152 25 DAR S AR 5C SO s
2. ARACHSINED > 1/0 Fan th [E e SR A T8 RIS o 1 ARPIRAS s
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P BT BRI
Frequency VCC Temperature Accuracy
Factory 32MHz 2.5V -5V -40 - 85C 1%
Calibration 32KHz 2.5V-5V -40 - 85C 1%
A BESF 1 [T 1
Voltage VCC Temperature Accuracy
Factory 1.25V 2.0V -5V -40 - 85C 1%
Calibration 2.56V 3.3V -5V -40 — 85C +1%

Typ. VBOT Max. VBOT
111 VDT Disabled
110 1.6 1.7 2.0
101 2.4 2.5 2.8 \Y
100 3.8 4.0 4.5
011
Reserved
000
ADC B BEFF1#
I T )
Resoultion 12 Bits
Vin Input Voltage GND VRer \
AVcc Power Supply 2.0 VCC Vv
VRer Reference Voltage 1.0 AVcc \
CLK Clock Frequency 50K 10M Hz
Conversion Time Free running 19 CLK
INL Integral Non-Linearity 3 LSB
DNL Differential 3 LSB
Non-Linearity
Rain Input Resistance 100 MQ
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7 SRR I
e i e e
Resoultion
Vin Input Voltage GND VCC \
AVcc Power Supply 2.0 VCC Vv
Rain Input Resistance 100 MQ
BB 75 S FFIE
TN YT
Vin=
Gain Amplify Gain
100mV~220mV
Vin Input Voltage (VCC-0.9)/Gain |V
AVcc Power Supply 2.0 VCC Vv
Rain Input Resistance 100 MQ
BTN 55 TR A B0 S A
1 p 3 4 5 6 7 8 9 10 Unit
20 40 60 80 90 100 110 120 130 140 mV
11 12 13 14 15 16 17 18 19 20 Uint
150 160 170 180 190 200 210 220 230 240 mV
16.000
14.000
12.000 -
10.000
——Gain@3.3V
8.000 .
Gain@4.7V
6.000 Gain@5.0V
4.000
2.000
0.000 T T T T T T T T T T T T T T T T T

1
12 3 456 7 8 91011121314151617 18 19 20
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Extended 10 Register

$F6
SF5
SF4
SF3

SF2
SF1
SFO

SEE
SEC
SE2

SCF
SCE
SCD
$C8

$C6
$C5
$C4

$C2

SC1
SCOo

$BD
SBC
SBB
SBA
$B9
$B8

$B6

GUID3
GUID2
GUID1
GUIDO

PMCR

IOCR

PMXCR
TKCSR
PSSR

LDOCR

VCAL2

VCAL1
VCAL

UDRO
UBRROH
UBRROL

UCSROC

UCSROB
UCSROA

TWAMR
TWCR
TWDR
TWAR
TWSR
TWBR

ASSR

PMCE CLKFS
I0CE STOSC1
- F2XEN
PSS1 -
WEN
UMSELO
RXCIEO TXCIEO
RXCO TXCO
TWINT TWEA
- EXCLK

CLKSS

STOSCO

TC2XF1

Calibration value for 2.56V internal reference

GUID Byte 3
GUID Byte 2
GUID Byte 1
GUID Byte O

WCLKS OSCKEN

DACEN1 DACENO

OCOE4
TC2XFO -

PDEN

OSCMEN

XIEN

SSB1
AFCKS

VSEL2

Calibration value for 1.2V internal reference

Internal Voltage Reference calibration register

USART Data

USART Baud Rate Register High

USART Baud Rate Register Low
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ucszo1/
UPMO USBSO
UDORDO
UDRIEO RXENO TXENO UCsz02
UDREO FEO DORO UPEO
TWI Address Mask
TWSTA TWSTO TWWC TWEN
TWI Data
TWI Address
TWI Status -
TWI Bit Rate
AS2 TCN2UB = OCR2AUB = OCR2BUB

RCKEN

REFIOEN

TDD6
TC2XS1

VSEL1

ucszoo/
UCPOLO
UCPHAO
RXB80 TXB80
u2xo MPCMO
- TWIE
TWGCE
TWPS
TCR2AUB | TCR2BUB

RCMEN

RSTIOEN

RDD5

TC2XSO
PSR1

VSELO



LGT8FX8D Series — Programming Manual 1.0.1

D | ome oo o5 | s | o | ow | ow

LogicGreen Technologies Co., LTD

SB4 OCR2B Timer/Counter 2 Output Compare Register B

SB3 OCR2A Timer/Counter 2 Output Compare Register A

SB2 TCNT2 Timer/Counter 2 Counter Register

SB1 TCCR2B FOC2A FOC2B - - WGM22 CS2

SBO TCCR2A COM2A com2B - - WGM21 WGM20
SA9 PORTE Port Output E

SA8 DDRE Data Direction E

SA7 PINE Port Input E

S8B OCR1BH Timer/Counter 1 Output Compare B High

S8A OCR1BL Timer/Counter 1 Output Compare B Low

$89 OCR1AH Timer/Counter 1 Output Compare A High

$88 OCR1AL Timer/Counter 1 Output Compare A Low

$87 ICR1H Timer/Counter 1 Input Capture High

$86 ICR1L Timer/Counter 1 Input Capture Low

$85 TCNT1H Timer/Counter 1 Counter High

$84 TCNT1L Timer/Counter 1 Counter Low

$82 TCCR1C FOC1A FOC1B - - - - - -
$81 TCCR1B ICNC1 ICES1 - WGM13 = WGM12 Cs1

$80 TCCR1A COM1A CoOM1B - - WGM11 WGM10
S7F DIDR1 OPA3D OPA2D OPA1D OPAOD AIN3D AIN2D AIN1D AINOD
S7E DIDRO ADC7D ADC6D ADC5D ADC4D ADC3D ADC2D ADC1D ADCOD
$7D ADTMR - - - - - - - ADTM
S7C ADMUX REFS ADLAR - MUX

S7B ADCSRB = ACMEO1 ACMEOO0 = ACME11l ACME10 - ADTS

S7A ADCSRA ADEN ADSC ADATE ADIF ADIE ADPS

$79 ADCH ADC Data High

$78 ADCL ADC Data Low

$75 IVBASE Interrupt Vector Base Address

$73 PCMSK3 PCINT30 = PCINT29 = PCINT28 | PCINT27 PCINT26 PCINT25 PCINT24
$70 TIMSK2 - - - - - OCIE2B OCIE2A TOIE2
S6F TIMSK1 - - ICIE1 - - OCIE1B OCIE1A TOIE1
S6E TIMSKO - - - - - OCIEOB OCIEOA TOIEO
$6D PCMSK2 PCINT[23:16]
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S6C

PCMSK1 PCINT[15:8]
S6B PCMSKO PCINT([7:0]
$69 EICRA - - - - ISC1 ISCO
S68 PCICR - - - - PCIE3 PCIE2 PCIE1 PCIEO
$66 OSCCAL - - OSC Calibration
$65 PRR1 - - PRWDT - - PREFL PRPCI -
$64 PRR PRTWI PRTIM2 PRTIMO - PRTIM1 PRSPI PRUSARTO PRADC
$62 VDTCR VDTCE SWRSTN - - - VDTSEL VDTEN
$61 CLKPR CLKPCE = CLKOEN1 CLKOENO - CLKPS
$60 WDTCSR WDIF WDIE WDP3 WDCE WDE WDP2 WDP1 WDPO
10 Register
S5F(S3F) SREG T H S Vv N z C
S5E(S3E) SPH Stack Point High
S5D($3D) SPL Stack Point Low
S5A($S3A)  OPOTCNT OPAO Channel Switch Periold Regiser
$59($39) = OPOCRB = OPTEN OPA1 Channel Switch Hold Timing Register
$58($38) OPOCRA OP1EN ACCH ACFEN - CH1IM CHOIM CHI1EN CHOEN
$56($36) ECCR WEN EEN - - - - EC1 ECO
$55($35) MCUCR FWKEN FPDEN - PUD - - IVSEL IVCE
$54($34) MCUSR SWDD - - OCDRF WDRF BORF EXTRF PORF
$53($33) = SMCR - - - - SM SE
$52($32) DALO DACO Output data Register
$51(S31) = AFTCNTO ACO Filter Timing Register
$50($30) ACOSR ACD ACBG ACO ACI ACIE ACIC ACIS
$4E($2E)  SPDR SPI Data
$4D(S2D) SPSR SPIF WCOL - - - DUAL - SPI2X
$4C($2C) SPCR SPIE SPE DORD MSTR CPOL CPHA SPR
$4B($2B) GPIOR2 General Purpose 10 Register 2
S4A($2A)  GPIOR1 General Purpose 10 Register 1
$48($28) OCROB Timer/Counter 0 Output Compare Register B
$47(527) OCROA Timer/Counter 0 Output Compare Register A
$46(526) TCNTO Timer/Counter 0 Counter
$45(525) TCCROB FOCOA FOCOB OCOAS - WGMO02 CSO
$44(524) TCCROA COMOA COMO0B - - WGMO01 WGMO00
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$43($23)
$42($22)
$41($21)
$40($20)
$3F($1F)
S3E(S1E)
$3D($1D)
$3C($10)
$3B(51B)

$37(517)
$36(516)
$35($15)
$34(314)
$33(s13)
$32(512)
$31(s11)
$30(s10)
$2F(SOF)

$2B($08)
S2A(S0A)
$29(509)
$28(508)
$27(507)
$26(506)
$25(505)
$24(504)
$23(503)

GTCCR
EEARH
EEARL
EEDR
EECR
GPIORO
EIMSK
EIFR
PCIFR

TIFR2
TIFR1
TIFRO
OP1TCNT
OP1CRB
OP1CRA
DAL1
AFTCNT1
AC1CSR

PORTD
DDRD
PIND
PORTC
DDRC
PINC
PORTB
DDRB
PINB

EEPM2

OPTEN
OP1EN

ACD

EEPROM Address High

EEPROM Address Low

E

EPROM Data Low

- EEPM1 EEPMO EERIE EEMWE

General Purpose |0 Register 0

- ICF1

OP1 Channel Switch Period Tming Register
OP1 Channel Switch Hold Timing Register

ACCH ACFEN

PCIF3 PCIF2

- OCF2B
- OCF1B
- OCFOB

CH1IM CHOIM

DAC1 Output level select

AC1 Filter Timing Register
ACBG ACO ACI ACIE ACIC
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Port Output D
Data Direction D
Port Input D
Port Output C
Data Direction C
Port Input C
Port Output B
Data Direction B

Port Input B

PSRASY

EEWE

INT1
INTF1
PCIF1

OCF2A
OCF1A
OCFOA

CHI1EN

PSRSYNC

EERE

INTO

INTFO
PCIFO

TOV2
TOV1
TOVO

CHOEN

ACIS
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ESEFEX

HARZHRIZHIES

ADD Ra, Rr BFAF A AR N R4 ¢ Rq+R: Z,C,N,V,H 1
ADC R, Rr Ty HEAST 1) 2T A7 A AR N R¢ & Ra+Rr+C Z,CNV,H 1
ADIW R, K ST E 5 AR Ran:Rai € Rah:Ral + K Z,C,NV,S 1
SUB Rd, Rr ZAAT AR AN R4 € R4 - R, Z,C,NV,H 1
SUBI R, K AR HL R4 € Rq- K Z,C,N,V,H 1
SBC R, Re AR AL IR B A7-2 A sk Rg &< Rg-Rr-C Z,C,NV,H 1
SBCI R, K HFAE AT (10 27 A7 28Rk 2 Rg ¢ Ry—K-C Z,C,N,V,H 1
SBIW R, K S RIS AR Rah:Rdl € Rah:Ra - K Z,CNV,S 1
AND Ra, Rr W5 Rq ¢ Ry & R, ZNV 1
ANDI R, K A A A Ra ¢ Ra &K ZNV 1
OR Rq, R B Rq < R | R ZNV 1
ORI R4, K AT A B AR U 2 Ra ¢ Rq | K ZNV 1
EOR Ra, R A A B R4 ¢ R @R, ZNV 1
com Rd S 45 Rq ¢ SFF - Ry ZCNV 1
NEG Rg 2 ZEHi kML Rg ¢ $00 - Ry Z,C,NV,H 1
SBR Ra, K W B A AR AR R AL R4 € RgVvK ZNV 1
CBR R, K TH A AR AL Rg € Ry V (SFF—K) ZNV 1
INC Ry i 4 Ra <& Ry+1 ZNV 1
DEC Rd B Rq € Rg-1 ZNV 1
TST Rq M 0 Bl 67 4L Rda ¢ Ra & Rd ZNV 1
CLR Rd TH A R4 ¢ Ra®Rg ZNV 1
SER Rd T EREN Ry < SFF None 1
MUL Ra, R TrF 5k Ri: Ro ¢ Ra X R, 7,C 1
MULS Ra, Rr ISk R1: Ro € Ry X R, z,C 1
MULSU Rq, R BRI 5 8 Ri: Ro ¢ Ry x R, Z,C 1
FMUL Ra, R TrF5aed, BAL Ri: Ro ¢ (Rgx R) << 1 z,C 1
FMULS Rq, R AR 5oeE, BhL Ri:Ro & (Rgx Ry) << 1 Z,C 1
FMULSU  Rg, R, AR5 BIRT T TH, AL Ri: Ro & (Rgx Rr) << 1 Z,C 1
Bl a4

RIMP K AT Bk PC&PC+K+1 None 1
1JIMP (Al Bk (3 Z $8m k) PC&Z None 2
IMP K IEEz3¢ 13 PC &K None 2
RCALL K AEOS Mkl 7R A A PC&PC+K+1 None 1
ICALL TP RA (Z 8 mHED PC&Z None 2
CALL K HETET A PC &K None 2
RET TREFIR R PC ¢ Stack None 2
RETI TR [l PC ¢ Stack [ 2
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BEER S (50

CPSE R, R FHAEHD Bk A% If(Re=R;) PC & PC+2o0r3 None 1/2
cp Ra, Rr LA Rd - R Z,NV,CH 1
cPC Ra, R 7 EAL LA Ra-Ri—C ZNV,CH 1
cpl Ra, K ERASIE Vg Rq - K ZNV,CH 1
SBRC R, b £y 0 EPEkId T —5% 464 If(R(b)=0) PC <& PC+2o0r3 None 1/2
SBRS Rr, b )y 1 BpEkid T —2% 64 If(Re(b)=1) PC & PC+2o0r3 None 1/2
SBIC P b I/0 A2y 0 Bkt N —45484 | If(P(b)=0) PC & PC+2o0r3 None 1/2
SBIS P b I/0 i 1 Bkt N —4%5484 | If(P(b)=1) PC&PC+2o0r3 None 1/2
BRBS s, k REFRICN 1 Bk If(SREG(S)=1) PC&< PC+K+1 None 1/2
BRBC s, k REFRIC N 0 BEbL If(SREG(S)=0) PC& PC+K+1 None 1/2
BREQ k AH A5 R k4 if (Z=1)then PC& PC+k+1 None 1/2
BRNE k AR if (Z=0)then PC < PC+k+1 None 1/2
BRCS k AL Bk if (C=1)thenPC — PC+k+1 None 1/2
BRCC k TCEA ) B if (C=0)thenPC < PC+k+1 None 1/2
BRSH k AN e if (C=0)thenPC < PC+k+1 None 1/2
BRLO k ANTF ) Bk 2 if (C=1)thenPC < PC+k+1 None 1/2
BRMI k A Uk if (N=1)thenPC < PC+k+1 None 1/2
BRPL k N IE DB if (N=0)thenPC < PC+k+1 None 1/2
BRGE k IS HAN T H Bk if (N®V=0)thenPC < PC+k+1 None 1/2
BRLT k AR50/ T 0 BBk if (N®V=1)thenPC — PC+k+1 None 1/2
BRHS k FetAr A 1 Nk if (H=1)thenPC — PC+k+1 None 1/2
BRHC k A 0 Mk if (H=0) thenPC < PC+k+1 None 1/2
BRTS k T BBk if (T=1)thenPC < PC+k +1 None 1/2
BRTC k T IHE N Bk if (T=0)thenPC < PC+k+1 None 1/2
BRVS k it U ke f(V=1)thenPC < PC+k+1 None 1/2
BRVC k A ) B f(V=0)thenPC — PC+k+1 None 1/2
BRIE k 2 R B e U Bk A f(1=1)thenPC < PC+k+1 None 1/2
BRID k A JR) AR A Lk f(1=0)thenPC — PC+k+1 None 1/2
Ve iR RS

MOV Rd, Rr AL 2 AR s B AR Rd < Rr None 1
MOVW Rd, Rr B — i Rd+1:Rd < Rr+1:Rr None 1
LDI Rd, K gk a7 B % Rd < K None 1
LD Rd, X Iz k=1 Rd — (X) None 1/2
LD Rd, X+ [a)FE gk,  Hhhkish 4 Rd < (X),X < X+1 None 1/2
LD Rd, -X ki, [ EEINEL X < X-1,Rd < (X) None 1/2
LD Rd, Y IR IE:" Rd < (Y) None 1/2
LD Rd, Y+ [Al R A, Ml Rd < (Y),Y < Y+1 None 1/2
LD Rd, -Y Mk, [RENE Y < Y-1,Rd < (Y) None 1/2
LDD Rd, Y+q | i Fe s IRl 22 b gk Rd < (Y+q) None 1/2
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LD
LD
LD
LDD
LDS
ST
ST
ST
ST
ST
ST
STD
ST
ST
ST
STD
STS
LPM
LPM
LPM
LD
LD
LDD
LDS

ouT
PUSH
POP

SBI
CBI
LSL
LSR
ROL
ROR
ASR
SWAP
BSET
BCLR
BST
BLD
SEC
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Rd, Z
Rd, Z+
Rd, -Z
Rd, Z+q
Rd, k
X, Rr
X+, Rr
-X, Rr
Y, Rr
Y+, Rr
-Y, Rr
Y+q, Rr
Z, Rr
Z+, Rr
-Z, Rr
Z+q, Rr
k, Rr

Rd, Z
Rd, Z+
Rd, Z+
Rd, -Z
Rd, Z+q
Rd, k

Rd, P
P, Rr
Rr
Rd

P, b
P, b
Rd
Rd
Rd
Rd
Rd
Rd

s

s

Rr, b
Rd, b

EEzIE:
[N gER, Mk
HhEEE R, IENE
Aty i B 2 1 [A] 42 N %
E M SRAM N
) A7 i

[ REA7 %, Mokl igs
kBB, A
) A7 i

B A7, bk
bRk, A7
i B (1 [B) 4 A
B A7 ik
(A7, ok
bR IR,  [AHEAE A
i i % B 1 (] 22 A7 i
HAZA7#F] SRAM
k=% Eda i EVEl
k=% ESa i EVE

IR A, ki

R INE, HohliFg
Hubik ik, TRIHE N #
Ay v B 1 [R] 42 T 8%
HE M SRAM Hn#;

2 H
EEN
JE%
Ak

WHE 10 T
TEE 10 FAEE

BLR YTy A

B

AL B G IR /e
AL HERL TR A 72
HARL#

B AE e

BEARSAL
HEIRSAL
FAER] T AL

B T AR A AT
S RULDR TR

Rd <= (2) None
Rd ¢ (2),Z ¢ 7+1 None
24 7-1,Rd < (2) None
Rd ¢ (Z+q) None
Rd <« (k) None
(X) & Rr None
(X) €< R, X< X+1 None
X <& X-1,(X) & Rr None
(Y) & Rr None
(Y)€Rr,Y&Y+1 None
Y& Y-1,(Y) < Rr None
(Y+q) & Rr None
(Z2) < Rr None
(Z) ¢ Rr,Z2¢<Z+1 None
2¢7-1,(2) ¢Rr None
(Z+q) < Rr None
(k) & Rr None
RO ¢ (2) None
Rd & (2) None
Rd & (2),Z ¢ Z2+1 None
Rd & (2),Z ¢ Z2+1 None
24 7-1,Rd < (2) None
Rd ¢ (Z+q) None
Rd < (k) None
Rd <P None
P < Rr None
STACK & Rr None
Rd ¢ STACK None
I/O(P,b) < 1 None
I/O(P,b) < O None
Rd(n+1) < Rd(n), Rd(0) < O Z,C,NV
Rd(n) < Rd(n+1),Rd(7) < O z
Rd(0)=C, Rd(n+1) < Rd(n), C=Rd(7) z
Rd(7)<C, Rd(n) < Rd(n+1), C=Rd(0) z
Rd(n) < Rd(n+1), n=0:6 z
Rd(3:0) < Rd(7:4), Rd(7:4) < Rd(3:0) None
SREG(s) < 1 SREG(s)
SREG(s) < 0 SREG(s)
T < Rr(b) T
Rd(b) <= T None
c <1 C
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cLc
SEN

CLN

SEZ

cLz

SEI

cLl

SES

cLs

SEV

cLv

SET

LT

MCU $=il$5 4
NOP

SLEEP

WDR

BREAK

NOP

SLEEP

HERCBEiR A T
BB ARG
HEIERE - E
BLEFIRE
TR AR &
fi g 42 JR) b
28] 4 = v e
BB AT AR &

O =}

THERTF 5 AR &

BLE — BER MDY bR
T R A AR R Y

WHE T 7 (SREG)
W5 T A7 (SREG)

T
BEARHR A
IR
BRI A
TR

BEARHR AR

N N | =z | z|0
t
o

tot
o r 0o Rr Ol kL, © F o

44 <|l< v »
t

S TR H )
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HESH

aiaiulniniiais |
C wma w7 ) !
[ 1 l#2s #16| || |
L1 L]
1] L]
— e E1 E
1] L]
1] L]
L1 L]
[ |#32 #o | [l
oM 8 |
HHHHHH fffffff
> T |
‘ D1 ’ 3 :
LQFP32L &/ iEX
N S ST
8.90 9.00 9.10
D1 6.90 7.00 7.10 mm
b 0.15 0.20 0.25 mm
e 0.75 0.80 0.85 mm
8.90 9.00 9.10 mm
E1l 6.90 7.00 7.10 mm
C - 0.10 - mm
L 0.55 0.60 0.65 mm
Al - 1.40 - mm
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