LGT8FX8D Series — FLASH MCU Overview v1.0.5
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EIE 3017

LGT8FX8D A E e, QFP32L %3] A gl . HAbI R ON7E QFP32 LAl B4 Z A4Sl 1/0 485%E B —4
SR EF=AE . FOE ST R R el . R A AR 3 S B S0 5E 1 -

QFP32L DWPU  SSOP28L SSOP24L SSOP20L
01 PD3/INT1/0C2B/PCINT19 - 05 03 o
02 PD4/DAO/TO/XCK/PCINT20 Y 06 -

03 PE4/0COA*/PCINT24 Y - - -
04 vCC - 07 04 04
05 VSS = 08 05 05
06 PE5/DAO1/CLKO/PCINT25 Y - - -
07 PB6/0SC1/PCINT6 Y(#) 09 06 06
08 PB7/0SC2/PCINT7 Y 10 07 07
09 PD5/RXD*/T1/0C0B/PCINT21 = 11 08 08
10 PD6/TXD*/ACINO/OCOA*/PCINT22 Y 12 09 09
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12 PBO/ICP1/CLKO*/PCINTO Y 14 11 1
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24 PC1/ADC1/PCINT9 Y 24 20 18
25 PC2/ADC2/PCINT10 Y 25 21 -
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27 PC4/ADC4/SDA/PCINT12 Y 27 23 19
28 PC5/ADC5/SCL/PCINT13 Y 28 24 20
29 PC6/RSTN/PCINT14 Y 01 01 01
30 PDO/RXD/PCINT16 Y 02 - -
31 PD1/TXD/PCINT17 Y 03 = =
32 PD2/INTO/PCINT18 Y 04 02 02

(*):  *SFRERI ST RE A I REI S kA E, T LB A e A A E
OCOA @it PMXCR [] OCOCO LA A TCCROB [1] OCOAS 4= il; RXD/TXD il PMXCR [¥] TDD6/RDD6 %
i, sPSS it PMXCR 1 SSB1 o7 4%l s

(#): PB6 Sl HWIRAHIEINB ARG, 75 SNBSS MR, P E A AR

DWPU: 5| HIERINSS Fhy. ax a5 NI 1/0 B, A — AN K85 F4i(80K 72 45)

-5.



LGT8FX8D Series — FLASH MCU Overview v1.0.5

LogicGreen Technologies Co., LTD

SR8

VCC
GND
0sC1
0sC2
RSTN
RXD
TXD
XCK
INTO/1
OCOA/B
OC1A/B
OC2A/B
SCL
SDA
SCK
SPSS
MISO
MOSI
T0

T1

ICP1
SWD/SWC
PCINTX
ADC7...0
DAO0/1
VREF
AINO/1
AIN2/3
OPAO/1
OPA2/3
CLKO
PB7..0
PD7...0
PC6...0
PE6...0

R HE(1.8V ~ 5.5V)
ARG
AR b 4R A\ i L

SR B AL
[E)25 /55 UART #2101

ANERFR RN . D M R R
JE IS 2% 0 LU H (PWMOA/B)
JEIS 2% 1 LU H (PWM1A/B)
FEWT 48 2 LB H (PWM2A/B)
TWI XU E 45 4% 1 (12€C)

SPI #%11

SEIS 2% 0 AP ERI B
SEIS 2% 1 AR i
SERTAS 1 AR IRA A
SWD {4z 1

5| A R T 5 A R T T R
ADC i Nl 1E

DAC i Hi il 18

ADC 7N 22 HL RN
e RSN N PN
eI RIS N N TN

BECRES 0 AN HIN
BETIORES 1AM
ARG B

Al 4fE 1/0

Al g HE 1/0

Al g HE 1/0

Al gL 1/0



LGT8FX8D Series — Programming Manual 1.0.5 LogicGreen Technologies Co., LTD

LGT8XM 1%
o [EINEIRt

® WK RIsC 3R
® 130 XIgT, Hi 80w ENBFH
®  AERAELIFEL(OCD) K5

#it

AT FERIR LGT8XM NEMZEMThRE. W MCU FIKIK,, 7St FEFF IR 1E
WdhAT, R P AZ L R RE S HERR I BRAT T, 3 A% DA R A ER A5 b e 1T

TE N LGT8XM A% I 4514«

Instruction PC
Buffer Generator
JL Interrupt
. . &
Instruction Instruction Pipeline
Fetch Stage Pre-execute Control
| &
Flash . Instruction oco
Program Instruction Execute
Memory Decode
10s ‘ ALU
SREG Memory Register
(status) Interface File
T
J0
RAM & Peripherals

T SRIUE KRR IFEAT M, LGT8XM PR K G dB 28 — BT B FIFR T S 2k
B4R — ML P B K L BAT . IR K ER RE S IR/ D I K 42 v e Rd R A AN, b
T X} FLASH 2P A7 flas V7 il &, PRn] CARRAIR W AZ IS AT I Th#E . [FIRT LGT8XM N AX/EHUE
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ALU SCRFFFAT 28 B LA R A0 B A7 38 2 I ORI AR IS B, BN 2 4748 18 S AT LA
TE ALU AT ALU IBFSERUG, 18545 TN P AZ IR AS (1 52 M0 BT 2R A 27 77 2% H (SREG)

T2 P R 42 138 i 2 A FR G 25 A ks /R P SR B, mT DAk 2B BT AR RE 7 X k. K34y
LGT8XM F54N 16 fi. FFMFEFE bl 2% [ 5 B — > 16 A28 32 £ [ LGT8XM 154 .

P AZ I R T B AR R S, IR L (PO) B AR AE AR T . MERR A M TRAE RGN —
EE SRAM 1, Rl HERR (1) K /AMXUZ IR T 22 Ge b SRAM K /NAT 2SS 1) S 35 o b
TP AN, DA eI AR T 5T 27 A7 25 (SP), SP AT LLEIE 10 2 [mv ). £df
SRAM A L@ 5 FPAS[E] i F-HEBE DT ) o LGT8XM [ P BB A7 225 TR R Ak 42 12k ey ok S 381 — A
G—Wibbk 2. BARES B AN A,

LGT8XM WX EL & T — ARG il 2%, R W Thae T DUs I RS FF A28 i — 44
SR W R i . BT A I FR WS — NS R T R R T AR ST 2 B e bl
PR FR, HBTHbEER N, T A S R

I/0 ZEMALE T 64 ANATLLELE IN/OUT $54 B FhE 1 2 /788 25 W] o X LU 25 7748 DL Sxt
WAZIEHI LIRS 7745, SPI DAL FHAth 1/0 AL ThEE . 1X 34 2% () m] L@t IN/ouT
fa A BT, AT DUw I A A e S B0 A7 i 2% 25 1R PR Uk 17 17] ( 0x20 — OXSF). 534k,
LGT8FX8D AL &4 e 1/0 ZF (A, Al 145 WS 2 K4 A7 it 25 1) 0x60 — OxFF, X HL A Gefdi
ST/STS/STD LA K LD/LDS/LDD #5417 11

FEAREHEEHEHE T (ALU)

LGT8XM WAL T —/ 16 MM H AR ZHIEH o0, ReisrE— AN R 16 R
MEABE . =80 AW 5 32 MEH TAETAEME. REBIE— N 5E R A %7 2%
B AR S AR (B EARBEIZE . AL S E A N =R BR, B E .
[FBS ALY SR HAES T — /N A AR LS, e TE— AN A AN SIS 8 AL 7 a%
HENGHSHRELFTTBE. iE5SHHELSETD NN A,

KB 7 (SREG)

WE AP LB TRPATRIE—IK AL BN ANSRE R, XEEEHT
PRI PAT IS . IREFHEERAE AL SR S5 5 T, IXRERLAT LA & 7 AT R
METECETIR 4, AT LA SR DN SR 2= e s AR SE B

RS A7 8 RO ELAE M IS7 BRI AT e 7 R R R I AN 2 B S IR AR, I 75 B3R 2 5K
Bl

SREG FF13E3EN
Hihik: Ox3F (OX5F) BRIMHA: 0x00
Bit 7 6 5 4 3 2 1 0
Name | T H S Vv N z C
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
Ar5e S
[0] C BEAIRRE, RORFEARBGZEARE BT B, BRI 2R ARk
[1] z Ehrd, ErERBZEEHENGERANE, HSHRLHUBRH T
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TibriE, FRFEARBZIBIZE LT AN HL ESHE RSN
AR, FoR CEHERIAMBIE AR AR, SR IR )
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H
H

PG, ST N5V IR SRE R, B S & R 4
SRR, 7 BCDIBEA I, FORT IR T Mk

Bz, 3 52 I (BLD) AL 47 (BSTHE AP B, T RO — AN 77
., T I 2 G PR 257 e 0 — B (. P 5 4 & i

63\

LR WL AL, AR BTN 1 A BE AT RE P A% A R R T . R
PH TR 2 Eh ST (R A ) o 4 11 o 4R o T A BB AT R 2 ) o TS S e N %
(iR Ja —TE BB o | AL YA L e B ) S AR A E BhiE R, BT
WiHR (154 (RETI) G HBh B AL, | A BAT LM SEL F1 Ll $64 0038, S

R PP

W ARSI LGTeXM TR M. O T IR B N AT 5 Z I AR AR S,

LGT8XM WA #8 () A A B A7 s 33— T JLA U 1A A=
® g —A 8 AL E EAE
® i 8 AL EI — A 8 AL E B AE
® i 8 AL EI —A 16 £ 15 A
® 16 (UERAII —AN 16 AL S ek

LGT8XM /] L (F 717

TR U@

7

RO

R1

R2

R13

R14

R15

R16

R17

R26

R27

R28

R29

R30

R31

Addr.

0x00
0x01
0x02

0x0D
OxOE
OxOF
0x10
0x11

O0x1A
0x1B
0x1C
0x1D
Ox1E
Ox1F

XEFFIEFH
XFFHETH
YT T
YR
IF T
IF R T

RKHER 484 RENS BT 1) 2 4 ARl ) AR Zr A7 8%, ARATRCHR 2 AR A2 H A 14 2o
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PR, S A A AR ORI — AN Bl A7 s 1] A Uk, TR A o A7 s A 2
Bt A7 6] o JRARMATAN A B IERIAFAE T SRAM H, (HIXFh Gt — Wit A7 i 21 245 17 1)
AT R TARKI & . X/Y/Z A A s i] MR B R 5| SRS w7 77 45 o

X/Y/1 =588
ZAF2% R26..R31 WAL, M= 16 M & e . X =4 16 [ & ffas F 8 H T 4%
FhEvs R R FR B, X/Y/Z ARG R -

15 XH XL ()
XEF 7% 7 0o 7 (]

R27 (0x1B) R26 (0x1A)

15 YH YL ()
Y F A 7 7

R29 (0x1D) R28 (0x1C)

15 ZH ZL
ZEAFA 7 7

R31 (0x1F) R30 (0Ox1E)

FEAFR T A, XA ERE s, A2l Bl & B s i i ik fE4t
HARNH S H 15 ik #h 7y o

H et
YR TAE I I e, R AR B DA o R 1R 5 T FH B3R [ bk o 75 R ) R Y
&, HERRG B N m i PR IR A o HERR TR BT A7 4% (SP) S 4R AU HEAR A THAE . HEAR
TRETFE AR SRAM BITCE D EE 22 6], 3K BLAF 80T R P BRI i A A IR HE AR 22 18] . PUSH
TR R 2 S HERR SR BT R

HERAE SRAM H (R B A ZBAE 1R PP 30T B R T e 2 AT R F IR ) B — et
BN RN AR H A0 L T 17 SRAM [ iRtk b o MERRFE BT 20K B N i 52 SRAM Tk 3
k. SRAM f£ 5 GUECHE A7 fil A IO LIRS 255 R Ge U7 it B0 o

HEFETEH K752
PUSH B 1 HdfE N HERR
CALL 2 Hh T ERE TR R A3 B bk N HE AR
ICALL
RCALL
POP Wb 1 K M HERRE
RET kb 2 Hh T Bl TR T R FE 0 3% ik A HE R P R

RETI
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HERRFRET X CTE 1/0 2RI 8 MLHIFF A7 2t . MERRARET I SEPhr K S R G sL B AR
FKo TE LGT8XM F4JZL A Lt Frs2 B, Bl =S AR /N, PLE AN SPL &t e & Tt 75
B, IXFENR, SPH BRAEes A L.

SPH/SPL JEIXIBEH B S83EN
SPH/SPL HEfRTREH 1738
SPH: Ox3E (OX5E) ZRIME: RAMEND

SPL: 0x3D (0x5D)

SP SP[15:0]

R/W R/W
Initial RAMEND

Bz X
[7:0] SPL HERRFRETE 8 iz
[15:8] SPH Wb des = 8

HSHATIT /7
X —FEATHOAR YR A PAT I — B P . LGT8XM P AZ FH A A% R (CLKepu) 3R 5y, 3X
I B ELFEOK B 5 R G PRYSILE 3 LS

T EER TG S A S RIS R A A7 A SR R A B AR YUK RPAT I F » I Ak
1F A IZREIE IR IMIPS/MHz AT 2403 B4 B ORAIE

s

E - — C1F C1E

BEES C2F C2E
n=kis ar (e

M BT RAE 58— 448 2 HIBAT AR R 253 28 248 4. M8 &R A A
AT IUIE], TR S B = 2k AR S o IXFEAE RN PATHIE], FFAS T ZON TR IR 2 AL 2N
F, MGiKER &, SEEL TR — BT — SRR L IR .

BRI TAR R AR 0 R, £ — NI, ALY SRR B A 25 47 28 4E
BAER, IHEXA A ALY AT 45 RE AN B B AR S

T N e

SR
FEAER
ALUEE
BS54 R
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RAr 57 B4 22

LGT8XM CHFZ AR Wil o 1% by DA K B A [ B 75 R e 2 TR 06 N — AN 7 (R e )
BAD. —ME, Fra R wEE ks s, M 7azsmen, AR T W
W4 R R I REAL G, A% A RE i XA BT

BARIFE 7 2 [ BRI AR B A R A LA R R T TR S X 3. LGTSFX8D S IR 1 58 B4 1) rh 7 371 3
ESHRWEATANHA ZAFIRF B IE T AR W . &bk ) o s,
of oL FE) R O S Gt ke . SR A (RESET) AT S (AR e, KRG A& INTO — AR HhBrid K o.
i [a) SR AR aa b (AL RR AN T LA R 8 BT 256 R SR AR AL, 7
BT MCU F5 1] 23 7 28 (MCUCR) H 1) IVSEL 37 A & IVBASE [f1) £ 5 b il 25 77 28 ST

P RIS, 4R TR REAR S | SR B iE R F R AR 1 A
RESEIL TR ES o IXREAT AR B i A ZE i A 2 T W A AT A T W IR S5 RE P o | (AR SRAT F I
iR (8145 (RETI) J5 E S EAL, AT AT DA 0 S i J A= R g

ARHEEAR N WA . 58— MR S, WS R A SR B TP TR AL X
R WY, AR P IAE SRR, AT PC A BB BN SEBR A T R bk, kG
AT LR W AR 25 T RE R, RIS AR B SIS R P bR S AL bR A7 AT DUIE R [ o
PREALMALES 1R WRAERE W, PR PSR, PR SR S E
Pk i gt . SRR W Refe, X AMC R PR SRR, [FIRE, i SR
KRS, AR P WL REAL(SERG.) BB FR, XN P TR S A 2R B DLl sk P T 4, 45
& Rrh W R A B S, X R A T WPRE 2 AR IR AL S SR AT -

O R SRR 2 W S A — BRI, PIT— ELA N o XA e AN R P R RS
firo IR W SR TP TR R TV 2, XA R AN 2 A5 B

4 LGT8XM WAZ Wik 25 T RE P iR S, ST IR 81 B =R Fr op o AR R P
PAT — 2B LR AR5, A REM N AR A 455 A vh T 5K

i EE R R, RGURES AT (SREGIEF AN T WIS 5 It A H Bl jAr, BASEN
AR 55 R B G H AR E . BT A 5T AR B

Mg cL AR IRl fE, WIS BIAR IR, 7 CU 84 2 ST K AR I i DA R R
AR EM R, B A CL 482 HAT IS IR R A T, AR SR, I A i
BH an el R CLl 38 S W $T L EEPROM [ B I 77+

L CEB3EH)

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 | bit)
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CIBSBKAI

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) */

fE T SEI 4R ERE T TN, 7 SEI $54 2 J5 B — 2R 48 0 £ 1 SGAE P Ik 75 21k ¥ 2 Rl
BARAT, T A S

SCHRICEESEAI

SEI , set Global Interrupt Enable

SLEEP ; enter sleep, waiting for interrupt

; note: will enter sleep before any pending interrupt(s)
C1BSHEBKAI

__enable_interrupt(); /* set Global Interrupt Enable */
__sleep(); /* enter sleep, waiting for interrupt */

/* note: will enter sleep before any pending interrupt(s) */

BT BT [

LGT8XM AR ET5xT Wi . BEAT T AL, (EASAEATH i fE 4 A~ R et oh A I — e 15 21
MR 4 ARG EH A A, PSS TR REABAT . EIX 4 SRR, 2 BT
PC {EBUEAMERR, RGEPATURRETRE B 21 i 1] B B P T A S5 R o P R i A 2B A
A2 IR PAT I, AR ORAIE 2 AR & IEFA AT 450 R TR A R GEAE T
PRIRARZS T (SLEEP), o W7 v 7 75 A4 K m 4 AN i 357 o S 180 o g o e o 903 3 Ak 9 1)
PRI 2T e A (TR0 A 3o AR BAR R, 1555 DA B A R &1

T R 55 1R R R T 2 NI B R . FEIX 2 NIRRT, PC HERR IR,
HEARIBET N 2, SREG()AI B N 1.
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e T AL

Vi3]
AREFEI FEEHIR LGTSFX8D RV EAFIIAEE TG, LGT8XM F 2L S HE M F = EE I
T AT 2 0], 4 ol A2 B A7 A 2 B AR A7 2 1) o 53 40, LGTSFX8D Pt 7 1 2i4fs FLASH,
T PR R ) 4 AT LASEE EEPROM 2 1 AR A7k DIRE . 534h, LGTS8FX8D R4 H LR
THERIEE T, FT ARG E R B LGS B 04 R 3% 5 (GUID).

LGT8FX8D Z Al e | LGT8F48D/88D/168D/328D VUFh AN fHL 55 PUFH AL -5 ) 4

WA S 2 58 2%, ATANIALE FLASH 2 A7 il 25 18] BL K N S8 500 SRAM, 1 THI YR A% L st
TBREIIRIA T LGT8FX8D R FI:t i AN A A fit == (R L 1

FLASH mm

LGT8F48D 512B 1 /\?W\j—é

LGT8F88D 8KB 1KB 2KB 1 MEAF

LGT8F168D 16KB 1KB 4KB 2 ML T
L B N 0K/1K/2K/4K/8K

LGT8F328D 32KB 2KB /1Kj2K/4K/ 2 MEA T

(55 FLASH F£=)

LGT8F328D WA AL F T4l E2PROM #2111/ FLASH =¥[f]; A T-#54Ll E2PROM H
S B 5 FLASH 3E=2, FH P AT DURYE M H 75k, @G E e E .

HH T 1540, E2PROM 22 R FH AR S, R 77 EE P A5 (AR 7 FLASH 7 [AJ 40 E2PROM
7S E], EetnxtT- LGT8F328D, NS FACE | 1KB f¥) E2PROM (A, H423f 2KB
HIFER 25 A AR B, %8~ 30KB f) FLASH 25 ] Fi T 1t A2

LGT8F328D & /F* FLASH 5 E2PROM FL i B %

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

16KB 8KB
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FEL T4 FE FLASH FB/F 7 g 8T

LGT8FX8D Z ¥ wdasihil 48 N &5 43 B FE 4K/8K/16K/32K F 5 (I F FAE L6 AT 4 A% FLASH f&
AR

FEFF FLASH BETRIEZ /D 20,000 ¥k LA_EFR#E A 1. LGT8FX8D P 4Rk FLASH 42 11 4% il
s BN SCBULE R GG RE(1SP) AL 7 1) F T g - BARSKIANTTE S H AR FAE KT FLASH
B P 95 A 2 (R A

P52 (B AT DLIE S LPM $8 4 BL4277 ] (B2 ), 3X /N e T RASIEEI R FH A5G 1R A 4
Fo [FIRF FLASH F5 5 7% 8] 4% e 1) R S8 A7 2= (N, FH Pt m] DA A LD/LDD/LDS SE
X FLASH 25 [ R 1] o 2 2 1 A e S5 28 505 A7 it 2 [H) Ox4000 FF46 (1 bk 5 Bl A o
R E TR

0x0000 M \ 32x8 RF 0x0000
N
w E \\ 64x8 1/0 0x0020
0| I
5 0x0060
OXOFFF |4 5 \\ ot /0 X
E \ \
& \ \ 0x0100
OXIFFF |2 L \\ \ .
B FLASH A \\
R \ X . 0x0400
Ox3FFF 3 N L \ \& \ Reserved
NN 0x4000
&
\\ Y \\
Y
\\ \ ¢
D Ox4FFF
o, \\
N
OX7FFF AN
\ AR
LPm \ N Mapped OX5FFF
\\ \ FLASH
\ \¥ Memeory
Y OX7FFF
3
S
\
\
\
\
v OXBFFF
LD/LDD/LDS
SRAM Z 77 #E T

LGT8FX8D R FII {2 il 4 & — PAH 0 AR I il 2%, B CRFZ MR BB b, X
S A P I 5 B /T BCTE 64 A 1/0 TFAFAR S BN - AT LB @S IN/OUT #8417 il , oy — 4k
AN IR F 1) 7 A7 2% 73 BLTE Ox60 ~ OXFF Xk Py, H -1 305 43 2 [V A e S 38 50408 A7 2 1] 1Y
W REi T ST/STS/STD LA J% LD/LDS/LDD 54547 1]

LGT8FX8D M R Gt i A7t = (A M 0 MhETFa5, 73 mlWhs 138 F] AR %5 77 48 50 F, 1/0 =8
), 97J& 1/0 2= 1A LA S A B EdE SRAM 28 1A] . BT AR 32 A T bl X i LGT8XM % 32

-9-
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NEH TAEFAAS . N RA 64 ANHubk & T LUERT IN/OUT 84 BELF:V5 i) I ARUE 1/0 251,
SRIE T 160 MHhE 2P R 1/0 2= [8], 1EH: FoRk2 1024 7 HI%dE SRAM. M\ 0x4000 FF4h
FI] OXBFFF £5 WIS 18], W T FLASH F2 R A76E F T .

32 WA TAE #4748 0x0000 - Ox001F
64 TR/ OZE R 0x0020 - OxO005F
160 FJRI/0Z 0x0060 -~ OxOOFF

1024
SRAMHE2S 6] 0x0100 - OxO3FF
Reserved 0x0400 - 0x3FFF
4K~32KB
FLASH Memory 0x4000 - OxBFFF

FROEHE 1T — ]

RGESCHF 5 MO F USR] DU o 2B s 2 18] . BRI, Al AL R (DT 1A, )
eV, Uy Al AT gk R (R IR, U5 1) Uk A TR T 1) . 38 AR A AF A R26
R31 T [AIE 7 ] Ak 4R Bt o A1 T [ W] DA SR B A7 il S 1) i s ik (] 4 Uy
W RES T LRI LL V/Z Z5 745 v Bk A B 63 Stk =[] o

2 P SR B B3 8 /3 R 1 R A7 A (IR T A K, bk 248 X/Y/Z AT R AT/
Ja BB ARSI B . BARTES 1R SRR

B 10 #FFE

LGT8FX8D [ 1/0 a4 =AMl H 1/0 Z 1754 GPIOR2/1/0, iX =M% AE 8% n] LA# FH IN/OUT $&
A5, FTAAROR P E g B .

EFLASH/E2PROM £ 75 )/ 2%

LGT8FX8D Szl 7 — > RIE Al 55K E2PROM 422 5| 8%, mI LA R 4irh A 1%k
P FLASH {725 (8], SEIL7 15525 U5 1] A7t 23 18], S 28180 E2PROM IAEfi# S H s E2PROM
P VRSP R P 488 5 S50 0 0922, ] LK 5080 FLASH (48 R A4 v 1 0 26 43, RE% (4-41E 50,000
A F S T

FLASH 422 145 il 2% S0 FLASH 27 2% [ FRIFE 26 8 S 4584, mT DL 3R SeBE 4L E 30
FHRE I ThRE . JEE FLASH #2805 A2 T FLASH Z8[8], HSCRF 16 A7 %8 B 1S Vi il

E2PROM DL X A2FF FLASH 7S [A] (95 M 40715, 15275 I EAIA .

-10-
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LGT8F48D/88D/168D FLASH/E2PROM 757444 #7 /4]

AN
4K/8K/16K
EFLASH 16b EFLASH Program FLASH
@g ﬁfﬁﬂ%ﬁ (}#D Wrapper QZD
)
o
> 8b
E2PROM 16b EFLASH
G#D Wi 1K/2K/4K
ﬁ%ﬂgﬁ rapper <:> Data FLASH
LGT8F328D FLASH/E2PROM 7574244 #7154
AN
EFLASH 16b
W U S G
W
5 EFLASH 32KB
g 8b Wrapper <:> FLASH
E2PROM 16b
et

FLASH/E2PROM [ &S iAI0)

FLASH 5 fill 5 B A3 428 1) 48 23 A7 s 4 mT LLad i 1/0 28 (B V5 in) o %F FLASH LA & E2PROM 7%
(] A, AR 22 O i B AR X e a7 A7 38 ST . TREAIAS i, Mg 1E A7 A7 AR IR 0
43 HLHE R

FLASH/E2PROM H'5 Vi [0 I [], 16275 J5 4 H I3RS . FLASH #5188 5e % B 2 58 4
BUERAE BPIRAS, FH P 3CPE AT DLd ik A Ik R A 2 M TR E R R 5E i, IR N — A
FHHERAE . AR AR F LA T K FLASH/E2PROM FIHEATE , T84 il 75 B 1080 — LB R U]
See e ], Vee ETHRI R RO HLENE, SEOR S SH BN ARG K N BT,
X 2RI B Y HT RGUSAT B RAUR P/ N R EER, 2% FLASH IIgmfR i /e r=2E s
PER gt 75 R B B AR FE i . OB S A T — /N VRN R

NG X E2PROM FIRHEE, X E2PROM FRIHAE Db UBAE — MEFER AL . 15 H A
5 J5 b} EFLASH/E2PROM 478 i) 23 7 2% HI 348

2 EFLASH/E2PROM I, LGT8XM W AZ IFAATH S Bl (R FF1E, B RIRIEERUS, W%
A Rk ZIEAT

-11 -
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FLASH/E2PROM 12{EBVIRIFPIETIE

Wik vee B R A%, FLASH/E2PROM HEHE # 4F WT fig 2 R A F A AR R AR i iR o 3X
Rk E2PROM 5 Fr—FF, ] LAAE A AH [E] ) Bt 77 R .

FLASH/E2PROM ZU#E fEMKE NI BAE S R T REFE I AP L IR . B %%, — M IEH 1
FLASH/E2PROM #1E & E—AN /N TAEH R, RTX /NI, /R4 oo 5 80dE k4
Hik. B AMNERE, RAKBITERE MR T, BRAEFE - NEEZESR, R4
B, T CPU XARFFERX MR NiglT, HoFEERAHAT AT, A4S FLASH/E2PROM
B R AR AR

AT DI T 5 B 1) v dl S Ak i)

FEAL R BARE, 1k RGEHENEALRAS o 1% 0] LLE i e B P 350 (0% ARG H % (VD)
SEPL. W vOT A RS ET ) TAER R TR B RE, vOT Bt —MNEAMES . Wi
VDT I IR AN BT 2 N R 75 22, 1T DA FEAE AN 3 In— AN S A7 LG

10 & 7# 58]
I/O ZENAHIVEE X, 5% LGTSFX8D i F M “ Zifrastiik” &5,

LGT8FX8D FIt AWM &R 4% 2 FL £ 1/0 =% (8] A i) 1/0 2% [l ik #8W] LAY LD/LDS/LDDD
PLJ% ST/STS/STD $a 41l . 1 Ial A3 # 2 il g 32 AMEH TAE A /e k1% . £ 0x00 ~ Ox1F
Z I H) 1/0 2747 2% 7] LAl I 7 F-4ik45 4 SBI AT CBI 7 10] . 7EIXLe2FfEa%rh, H— M AE AT
DA SBIS AT SBIC 85I, FH LA HIFE T HIPAT AR . BARIESHIE S LR .

¢ IN/OUT $84- U5l 1/0 29 A7 3%it, WAZI-hE 0x00 ~ Ox3F Z [alffjithhil. 4{§H LD
5% ST 484 VilH) 1/0 2[RI, WZUEIE 1/0 25 [A14E R Gu e A7 it 5% 55— Wi 2= ) f) e it bt
ViRl (0 L ox20 FfmFs). HAth—LeHEAEY & 1/0 2= 4% 5 /745 (0x60 ~ OxFF), A AEf%
{4 Ff] ST/STS/STD A1 LD/LDS/LDD #541j iv] .

AT SRRMIBE N, RIS BAS 0. FAEAEREIN VO % LTS
.

—eEE A PO ISR L, RENE 1 A REE. TEEEMNZ, CBI A SBI R4

AL SRR e AL, R CBI/SBI 9 R e TAEE A& XSRS ER F Ao L. BRitz 4h,
CBI/SBI 84 H B8 T/ETE 0x00 31| Ox1F 1X ANk v FE ) B 25 A7 25 o

-12-
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AFFFa D

FLASH/E2PROM 313 257528 EEARH/EEARL

EEARH/EEARL

EEARH: 0x22 (0x42) ERIMH: 0x0000
EEARL: Ox21 (0x41)

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

Ar5e S
[7:0] EEARL | EFLASH/E2PROM ¥ il HitikAE 8 47
[14:8] EEARH | EFLASH/E2PROM v il Hutik &7 7 437
[15] - TREE A

2415 i} EFLASH/E2PROM 541|287 [ AL FLASH X3RS, EEAR[14:1)FI1EDTRILL 2
X5 [ BEAFE 7 25 (8]« EEAR[O] R TE U 1] $04fE %5 /745 EEDR B H . FARiES %Tﬁa%?
EEDR %4l 27 A7 4% I 1A

2 ff F EFLASH/E2PROM #% il %% U5 W 304 FLASH [X 1(E2PROM)I}, EEAR[12:0]1H T Il
K 8K 5[] E2PROM 7 [H] o LIS 7 0] SCHF 8/16 frfsizl, Joib2mb—Fiiizl, EEAR
H A LA 0] 55 - k

EEAR %Hﬂi%
I N T
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 ¥[i22575.22- EEDR

EEDR — FLASH/E2PROM ¥(#E H 1755

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

HIGHE 0x00

Ar5e S
[7:0] EEDR  EFLASH/E2PROM %5l &7 17 7%

HZY

LGT8FX8D N #BHYI FLASH 4 16 fidiz 1, 52/ 5 Bl i/ NN A 16 L. [Kk FLASH #5il

-13-
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PENER IR SRR N 16 fi7. EEAR[OJEEFH TSk =1 8 £i7.

EEDR s&— 8 1% FIEHE A7 4%, 'E M & URYE VT AL AN R A« 2448 FLASH
P i 4507 0] N FRE T FLASH B, FLASH il 48 TAEAE 16 AT, MGl EEDR 1475
5] AR 16 o B8l 95 A7 a5 9 1, K5 A0 EEAR[OIEC & TAE . 24 ] FLASH 12 il &5 17 i 4
FLASH I, FLASH %l 85 15 iv] 4% 11 A] L CARAE 8/16 firfdixl.

M TAETE 8 fMiAsUR), EEDR B2 X B A &2 7 Bk 5 1 SEbR%edE, EEAR[12:01H T3
hb K 8K “FT [ E2PROM =0, /4G 2 H B) 52 ik 8 s 21 16 7 2 vy in) )42 10
Ak, H P ETFARATEAMOEAE.

MTAES 16 i, EEDR MK 2 1E NG il AR i — AN 0, R4S EEAR[O]—
BETAE. X 2 FEr, AP FHE#EN EEAR[0]S EEDR, W EIFES N FLASH (113
P2, B it EEAR[0]5S EEDR, i FEE TR,

T 1/0 2717 2% EEAR/EEDR 5 FLASH % ] 28 PN #5422 1 2 [A] ) % &% -

el 16b

- - <#>

> >=

[=a] o
EFLASH
Wrapper

EEAR[O] \ /

EEDR

i 8 frkizliNt, EEAR[12:0)/i¢ EEDR —RCEHiE & Z AL B IEUE, HAeMEN
Hd B FLASH #2128 S0 P 2 8 A ahPtgs . P AL SO BRI
M4 16 AR EUET, B TR B B 16 AL AR 2 AN AR AR 4 EEAR[O]
SR vk s T i 8 B 8 . FEHTEE A ik R

OUT  EEARL, SO

OUT  EEDR, BYTEO

OUT  EEARL, $1

OUT  EEDR, BYTE1

# 1 B FENT H kit bt

OUT  EEARL, ADDRL

OUT  EEARH, ADDRH
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FLASH/E2PROM B2 B 27532~ ECCR (LGT8F328D L)

ECCR — FLASH/E2PROM B B #7728 (LGT8F328D L)

ECCR: 0x36 (0x56) ERIMA: 0x00
ECCR WEN EEN - - - - EC1 ECO
R/W R/W R/W - - - - R/W R/W
YIshE 0 0 0 0 0 0 0 0
Bz
ECCR S {f etz
(7] WEN TEAB ECCR R, %2 WEN 5 1, SAE1E 6 MRAAMIN, HH

ECCR # 7RI N2
E2PROM 1 fi, {VX] LGT8F328D £5 %%

(6] EEN 1: ffifE E2PROM BLfUHEZ T, M54 M 32KFLASH A1 47 B8 &5 73 2% (]
0: 2% E2PROM iDL #2 1, 32KFLASH 4= & T 4516
[5:2] - REAH

E2PROM Z=[AITiC &

00: 1KB E2PROM, 30KB F2/¥ FLASH
[1:0] EC[1:0] 01: 2KBE2PROM, 28KB F%/7 FLASH

10: 4KB E2PROM, 24KB FZFF FLASH

11: 8KB E2PROM, 16KB FZf¥ FLASH

FLASH/E2PROM %8815 % Z57585- EECR

EECR - FLASH/E2PROM 24| &7 17 2%

EECR: OX1F (Ox3F) BRIME: 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
gL 0 0 0 0 0 0 0 0
e X

EFLASH/EPROM 7 i) 45 4% il 57
[3] [2] [1] [0] 1t B

0 0 0 X 8 fi i/ 5 E2PROM (RN

0 0 1 X 16 (131 / 5 E2PROM
[7:4] EEPM([3:0]

1 X 0 0 E2PROM #F5 (FTHE 45 1E)

1 X 0 1 FEFT FLASH #2RR (T FR)

1 X 1 0 FEJF FLASH 2 2

X 1 1 S {51 FLASH/E2PROM F5ifill %%

FLASH/E2PROM ##HilbifAedail. 5 1 88, 5 0251k, 4 EEPE #f

(3] EERIE i A 3EZE G, E2PROM B H Wi B 2. 7E EPROM #:AEid 2, ¥

AEFE A

-15-
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FLASH/E2PROM TR 1A 4 G455 il 17
EEMPE FH T#%fl| EEPE REE R, MFN X E EEMPE 24 1, EEPE N 0

2 EEMPE
el JG, TEZJEHIUA AN, %8 EEPE N 1 BB mIEERE. TR
BRETER. TUAE)G, EEMPE #Y HSTEE
[1] EEPE FLASH/E2PROM Zw FE A f BE AL
[0] EERE E2PROM ffBENr, AR AERA RGEHIALUE A 2L
FLASH/E2PROM £ 52 #Ik /5

EECR Zif7an 21 T FTA FLASH #1EA SRS Hh EEPM F2 BL& Hil B AR URIIE £
BRI . EEPM[3] T Bhi% 2 B IR VE S FLASH(E2PROM)IE 2 FEF FLASH. 44 AE %t
GIEFEIT FLASH B, 842 1 i 2 2y 32 it M AE X SN %8s FLASH(E2PROM)RY,
A DR FEAS A O BE 58 B« BRI 8 A, I e 1 5 M T B B

FLASH $ il 25 7E S0 E2PROM 22 LI I, 5 28 SEBIL T 70 0 B H s #2554l FLASH (1)
@4, FrLL EPROM #FRr & AT, XAar 4 RIEH i ZE M PAT R
EEMPE #% ] FLASH [/ S5, 45 FEF FLASH Fl E2PROM . #BAZIFE EEMPE 4% il
RIS N . EEPE /£ EEMPE U A Y, BEWE I Bh T 4 R A g FE R A
HARH R 257 B EEPM[3:0] R 5E

X E2PROM FBLHAE LUE TR B, 7R B 4T HAn b A5, 5 EERE AZEDR H bribhik
XTRLE) 32 ALEHE N FLASH #1528 NS, FH P AT LUIB IS EEDR 27 A7 8% 3 HIUBOM R 1Y) 7
F o FLASH 2551 2% 35 % S UG REF FLASH 25 1) (SR B4, P /] DA (8 A 4 LPM B
FIEFE T FLASH TE£H 20— Wi 2 8] (Y ik A0 {5 LD/LDD/LDS #5435 HL .

H#E FLASH/E2PROM G2 R 2 stpi

1. 8 =, %iFEE2PROM
® fuill EEPE fi7, 4% FLASH #1382 N
® X E HirHihtF| EEAR[S:0]
® W EMAIEYEE EEDR
® i%E EEPM([3:1] =000, EEPM[O]R] ¥ &} 0 5L 1
® W H EEMPE=1, [/} EEPE=0
® (EVUNNEIAN, WE EEPE=1
MR ETERNSE, FLASH 26| 205 5 iR AE, JmARIA] CPU R ORFRAE AT AT 2
bk b, BRRESE G A SR SHEAT AR R, A R T R RR AR FLASH,
FLASH % #5442 B 31 3 Sh BRI o

2. 16 /=, 4ifE E2PROM
® il EEPE fi7, 547 FLASH il #5 7IN
® i EEAR[0]5 EEDR, %' 16 fi%#E, 155 EEDR ZA7#s & o
® % E HbshhkF] EEAR[12:0]. JEEIX B2 SFHIHbNE, FLASH $H 3%
EEAR[14:11/E ~Vjj M) FLASH ffy itk
® % EEPM[3:1] =001, EEPM[O]F[ X E N 0 8L 1
WHE EEMPE=1, [AIlf EEPE=0
® EVUNEHIAN, WE EEPE=1

N
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3. 8 /=, EE2PROM

ol EEPE £i7, 254§ FLASH 1l 28 25 I

W E H s bk F] EEAR[8:0]

B EEPM[3:1] = 000

B EERE = 1 J5 %)) E2PROM i381E

R 2 M E (AT IS NOP #:4E)

H bt xeg S ) £iHH B 55587 1) EEDR FF A48 A

4. 16 {/F=, EE2PROM

Kl EEPE £37, 2545 FLASH #2528 40 T 25 R &S

W HE EEAR[12:01 4 Hbrhhl, Huhbh 2 345 %f 5%

W E EEPM[3:1] =001, /8 16 fif% 45k

¥'E EERE=1, J5Z/ E2PROM 135/

R 2 RGBT (AT NOP 5 4)

bl XS I (1) 040 SR 38045 1) 2% N30 16 AL A7 A, FH P AT LS EEAR(O]
1 EEDR 2HUH 78 719 I AR B A SR A

5. FE/FFLASH BBBREE(E

il EEPE fi7, 4% FLASH 21 48 2% A

W B EEAR[14:010 75 BRI H AR vl hhl, R FLASH —T1K/NA 1K 775,
(At EEAR[14:101%/E N Tl Hhhl, EEAR[9:011%E N O

¥ H EEPM([3:0] = 1X01, HH EEPM[2] P E M 0 5L 1

BE EEMPE=1, [A]ff EEPE=0

VU I, W E EEPE=1, JFEFEF FLASH BT

6. F2/FFLASH % F24E(F

il EEPE fi7, 4% FLASH 2 45 75 A

il EEAR[0] 5 EEDR, ¥ HE 16 {7 4w ek

WE EEAR[14:114 H bbb, oAbty 2 57345 %F 5%
W E EEPM[3:0] = 1X10, JHH EEPM[2]R X B M 0 8 1
BE EEMPE=1, [FIf} EEPE=0

EVUANE N, B EEPE=1, J53) FLASH e ifs

[EEPH]
Xt F LGT8F328D, fEiEAT E2PROM #:1EZ I, FEEICEIL ECCR ZF 7 fHAE
E2PROM #% il #8 J1-1ic B E2PROM [ K/N. Z JaIEE S LGT8F48D/88D/168D #H I,
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1&EFE 1/0 &1583- GPIOR2

GPIOR2 - J# I/0 F4%8 2

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

R/W R/W
YIshE 0x00
By L

[7:0] GPIOR2 B /0 FA7ds 2, AT P A g R

BFE 1/0 £528- GPIOR1

GPIOR1 - ] I/0 A% 1

GPIOR1: 0x2A (Ox4A) BRME: 0x00

GPIOR1 GPIOR1[7:0]
R/W R/W

YIshE 0x00

Az e X

[7:0] GPIOR1 WA /0 FArds 1, AT P B e R

EBF 1/0 &75.28- GPIORO

GPIORO - JEF I/0 80

GPIORO: OX1E (0x3E) BRINE: 0x00
GPIORO GPIORO[7:0]

R/W R/W
HIsH{E 0x00
hrse X

[7:0] GPIORO EH I/0 FEE 0, HTAEH P E e X
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AR ESIE

B3 ok

LGT8FX8D SCRFZ MBI o RG] DL LARSE = Fh EZ MBS EPIR, 43 & N 32KHz
AIRGIE RC R 4%, R 32MHz A fGHE RC HR3% 8 LA K /0 400KHz ~ 20MHz @R FRFIA -
TN LGT8FX8D i # R4 0 A, CMU & BN B BRI Aty , B 57 KGRI 080, NAS
[ (P ABE R A b ST PR R A DL R Ko B B AT 2 1) S 5 o — MR A, AN AN B 4 30 1 B o [
B TAE, S T I RGUIIFE, RGTNFEE BRI AN [F) (R PR ARASE X, O A (6 A A s i
BARBREAT, S HIFEE MG T .

WDT Timers 1/0 LGT8XM ADC Peripheras

WDT._clk

10_dlk | 10_dlk | CPU_clk ADC_clk

Flash_clk
cMuU FLASH

[ [\

Com] ]

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

64MHz

32MHz

CPU_clk
CPU I 4f F T BK5h LGT8XM A% LA K2 SRAM HIizAT. HLindkshiE i TAE S fids, REH
F4355, CPUNEMEILE, WEKBASHSHATIR ST 5.

10_clk

10 B B FH TSR R0 oAb, B an e iy /1H 488, SPI, USART %5, 10 B &t T 3K
SAMB R, 24 10 K RIS LG, SR m] DL T el R S0 i AMEE R o AR
FERAL I Bh e A . Eedn Twi st hE VR ) T B T DR K AR BRAR R, it
(I hE R 2 TAEAE S

Flash_clk
FLASH IS4 FH T 72 4= FLASH 2 195 Al . FLASH B eh 5 R 404 [l . FLASH B8 3
FH TR FLASH #2528 X5 FE 7 FLASH DL UG FLASH F V5 1] .

Asy_clk

S0 RE SR ph o S I /H RS TT DA LR A AR I b B IR (32.768K) UK Bl o XAk
I BB, W DATE RGTALFRARBRASE NS, € I 3 T3 SR RFFIBAT o
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B Ep IR FE
LGT8FX8D S ¥F 4 FhiH#piE N, F /7 vl DL PMCR 25 47 2% ST I B (14045 f 42 il
DL SERE R B D04 . R THI A PMCR P32 1) 45 74 1«

Calibrated RC JRCM-EN

32MHz 1/16

]

E

RCK_EN

Calibrated RC
32KHz

CcMu

L o

0SCK_EN
400K ~20M | _OSCM_EN
0sc

b [HJ 32K ~ 400K : using OSCK_EN
400K ~ 20M : using OSCM_EN

-I___L__I_

LGT8FX8D Wil OSC Ik il LA LARAE AR P AU, P /5 EEARE S i iR
(RISRBR R/ il AR OSC iR &% TARAE LA IR 2R o IR A S I RC JIR33 2 AR 20 D e AT
AP . PMCR Zr 7 e AR AR 4 A7 T2 X DU A phile 42 H15C R/ T

PMCR[O] 32MHz RC ffifedsiil, 1 ffigE, 0 KMl
PMCR[1] 32KHz RC ffiRe=, 1 ffRE, 0 KM

PMCR[2] 400K ~ 20MHz OSC #ixUffigE, 1 1HiFE, 0 KM
PMCR[3] 32K ~ 400K OSC #x iR, 1 {FRE, 0 KM

LGT8FX8D R4t L HiJ5, BRIMEF] 32MHz RC /BN RGP IR, A% TAETERT BT 8 4
Bi(2MHz). F P AT LIS BB PMCR 774725 LA K RS T 5 30 27 A7 45 (CLKPR) R ER AL

YR P B O R R L, R AR U B T ORAE V) e S I B R A T AR e 1 T
VEARAS . TR EAE D) B0 YR 2 A, 83 PMCR[3:01{E REFT TR I 4, 25 4F B fa
5E JG A R AT Ul

P U) E e BANE R, EARAF P ERE T AN AR, (E AN HE R PR i A R B
En R R T BURIRICE LR . 0 RAE SL DI 2 A0 R, DI 5 2 Gobs Sr B 1k A
i, WRGATFEMEHS R, @UCRIE TR I 25000720, AR BT 00 B 3 G it 2 )

H

i

bR GE S fa e J5, 7T LUEIE PMCR[6:5]1Y) 4 £ 8h . ot PMCR[S]FH T ik 2
P RC PR 2 A ANES Em R, PMCR[6] FH T+ 326 55 e st s e 05 R AER TN B o
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Calibrated RC RCi6M
32MHz . E
x
Calibrated RC RC32K
32KHz E mcLK CMU
x
<
400K ~ 20M 0SCK S
0sC
B /P N
PMCR[6] PMCR[5] FNER
0 0 B 32MHz RC R 25 R G ERIN)
0 1 HIER 400K ~ 20MHz &5 R
1 0 &6 32KHz RC k7% 75
1 1 AN 32K ~ 400KHz I3 5 R

N EIRIESIN S
FERYT PMCR A7 2R B AMELL, X PMCR 2547 %% 1B B0 75 B ™A% 22 235 3 e 1A 1y gk
7o PMCR 2517 28 W8 iR 62 (PMCR[ 7)) T~ S B e il . FH P AEAB 2 PMCR iz 2 /i, b
N B PMCRI7IE 1, £E 1 #1EEH 6 NN, ¥k PMCR HAMZF A28 H1E. 6 4>
JAMZ G, % PMCR () BB EUK 3K
T A4 B AR ol RO, A1 R D IR
(1) fsFREBhE
® %E PMCR[7]=1
® TENANEMIN, WHE PMCR[2] =1, RSN m g A A R
®  SERPANI A RAS E (SR I R Pl i R AN [FT AN R, — M us ZLEAFRITT)

(2) U TR
® % E PMCR[7]=1
® ENANFEWIN, WE PMCR6:5] =01, REGH TAERE A shv) #4435 iR
®  HUATJLA NOP #4E, R mfa e ME(FTIEERAE)

[ZER]: T L LT ERT FHIERIES, BARUE SR RGNS B IE L 1E, 2] HREIS e
WLUE, F ATEIKAZ BTHTPI B8 RC #e545 -
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ARG Hr Bt

LGT8FX8D PN &BA — ARG B il o S 2%, m LLIg sk i) 4 13 79 400 27 474 (CLKPR) AT #2511
XATHRERT UL T M RAA T AT SR R, W/ RGIhFE. T3 BT KRG
FEICI BP0 B B TR 2 A B 6 5 M) 1] PYAZBIAT B e DA B i DA )20 A 8

YLE A [ (I A T2 A 5 B 2 IRV )4 ), 2R SR I SR AR AE D e B b AR & 72 A
fill, TS RIEA S S E R PR . U S ERIHAT I, S F AR A UE,
WEAE 273 N YT RGN B EGE, RGNk U4 2 1 8 1) o0 S g

N T BT B Bl o AT AE AR IR, 0T CLKPR  AZ LA 06 00 A1 — AN RF R (R B 4L

® U I A T4 4 B 0 BE A7 (CLKPCE) Y 1, CLKPR AT LIS N 0
o TEVUANEIHN, HEFEERIMES N CLKPS, [FHE) CLKPCE 5 0

FE S U BT AT A7 21T, R B4R TP T ThaE,  DUORIES I RE 6 5E B A AT
KT LT AT 745 CLKPR [ BAKE X, TS H AT 7Sk il

[EEPH]):
LGTSFX8D i (Riiz AT HIK N 20MHz, A1 243 £ N 38 32MHz RC 1E N B PR R, — 8 %
PRIUE CLKPR 15 B N IERAR 7 AC & (Hefik 2 20000 .

P BB RC IR a5 et

LGT8FX8D PN HBAL & AN AT HE RC HR3% 48, SIIASHESG , SHPTIA R £ 1% AN REE .
H1 32MHz RC 2RV T R4t TAER 8

£ — i LGT8FX8D i Hii, #FX A #F 32MHz ) RC HEAT T ReHE, FHERUEES N RS
BERXE. A& @ /0 2478 2 A1 RCCAL ZF 748 U7 M X MEAEE -

NS 32KHz (1) RC & H =Rl WA G BeiE, S P 72— AR RS B AR AR
A DL EATRAEIX S RC HRZ 4%, FHERHEES N E| LGT8FX8D H 5 AL FLASH 1. fERHIK
SHBE, BRI EAEE I, 5 AT RCKCAL F A7, S8R 32KHz RC 1k 2%
IR HE . HAARRHE T 1EE S TN,

P4 35 32KHz RC BEHEZr 7+

TEARZHENHE 32KHz RC /I, 75 ZEREHE I 2 2 M 5T 450 32KHz IR 8P Ae . FLER i s i) 7y
R RS TAER B D)3 2 N H0 32KHz RC HR% 4% . SR 1/0 Hir — AN 5 T &
Ji o AR I AR R A, 45 B PR RC AT

PL_ERICA RC FIRRHET715, 32KHz RC #R¥% 28 AR HE A 5 b AR TR . #931) RCKCAL J&, W
DU AR 5 N\ BN 58 FLASH(E2PROM) — MR B I X 35, DAAE 5 SR e HEAE H

-22-



LGT8FX8D Series — Programming Manual 1.0.5 LogicGreen Technologies Co., LTD

e X

32MHz RC 55 R EZES2- RCCAL
RCCAL - 32MHz RC Rt 2F 752

RCCAL: 0x66 BRIME: 0x00
RCCAL RCCAL[7:0]
R/W R/W
YItBE 0x00
firse X
5] RCeAL 6bit RC RZAEMEH, R4t LHIG, A IEE RGN B S RC Kk
fHE .
[7:6] - TREAH

NHPREESF8s- PMCR

PMCR — 4 B2 7748

PMCR: OxF2 ERINE: 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
YIgs{E 0 0/0 0 0 0 0 1
firse X
[0] RCMEN WS 32MHz RC IR ARSI, 1 1ERE, 0251k
[1] RCKEN P8 32KHz RC $R i asffi gz, 11888, o4&k
2] OSCMEN ShERER AR A i, 1 fdAE, o Zkik
[3] OSCKEN SNERRAR SRR e i), 1 fdRE, o Zkik
[4] WCLKS WDT N EPJRIERE, 0- EFFHNH IMHz/RC; 1- WS 32KHz
[5] CLKSS TR R, RN IRRTY, E SN AR S
6] CLKFS T E AR ], RN IR, TSI AR
PMCR 2 17 i S 5L 4% Ml 3L
(7] PMCE TEFE B PMCR FAAL B 2 7, W2 ik B, SREAETNE N
B F AL .

PO MBS Es- CLKPR
CLKPR - EM WA

CLKPR: 0x61 BRINE: 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
VB E 0 0 0 - 0 0 1 1
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Ar5e S
I i 55 AR L
CLKPS3 ~ CLKPS2 ~ CLKPS1  CLKPSO SRS
0 0 0 0 1
0 0 0 1 2
0 0 1 0 4
0 0 1 1 8(HUAE)
[3:0] CLKPS
0 1 0 0 16
0 1 0 1 32
0 1 1 0 64
0 1 1 1 128
1 0 0 0 256
FoAt TR
[4] - TREE AN
[5] CLKOENO WE RGN B R ELE PBO 5 -4
(6] CLKOEN1 WE RGN 8RR 7E PES 5 1 5t
B A 9173 50 S S 42 1
TR CLKPR B A7 A% B AR, 2 7T, M AUE S Bl B CLKPCE 4 1,
(7] CLKPCE

SRIGIEZ G RGU A AN, W HAWG 3T E . USSR )G,
CLKPCE H 5hiE%E.

32KHz RC X35 25 /S 5.88- RCKCAL

RCKCAL — 32MHz RC K ¥t & f728

RCKCAL: Ox67 BRIME: 0x00
RCKCAL RCKCAL[7:0]
R/W R/W
WGE 0x00
Ar5e S
50 R CKCAL 6bit RC RIHEME, FT R IHE(R S5 N RCKCAL %17 28 5 MUXT 32KHz RC Hk %%
BIRHE . BT VRS 27 A E rh RC ALHERS 47
[7:6] - TREEAH

=24 -
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LIt ERE

#s
PRIRAEZC 52 P MCU s A e e T s e, AT /s RS0 DA - LGT8FX8D figfit 13k
HRE 2 R ARIRA A Sz il 4%, FIP AT DURSE R Y, SO B AR IR T AR &

2 AE REAR L A (LVD) B R, LVD EARHRASE S IR 4k TAR . Oy T ik IR R
GiUIRE, AT CLEEE A ARIRA AR H o

LGT8FX8D Sz i i, BT, REIMET 7, K 1/0 LA AR K
AT IR . P A RE RS I /N R ThAE . A0 B I 45 e (AR 5 BInG s, o i
S Rg LR BT OB R MCU RS F AR R A AR E .

LGTSFX8D N &R0 & — AN B AT AR HESK) 32KHZ RC #R3% 8%, H P AT AE AR B AN 2411
{E45 0, ¥ RGAT BP0 2 32KHZ RC, 8 F A& I ARAR A2 . IRt T DAAE JE 4t B BT 2 T 3
B RS ThFE . W AME T 32768Hz HIGETR, AT LUK ) B4 30 AL iR, 4R
S IR Pt 38 A A5 ) PR B e 0 DR A AR SO B, SR 5 B AARBRAR X, IXFERT LE— 254 Th
¥

AR NFEEHRER:

PRR1 PRR
| PMCR | | SMCR | 51 || [0 @ | | oo
32MHZ RC ,—:l
Oscillator SYs_CLK i 1
> {1
Crystal £ Roxm » o
Oscillator _| = osCK N g r
» r
32KHz RC [oXYe") et
Oscillator > 4?
¢ A . vV v
1
1 ]
o > Power/off < Control Wakeup Sources
Ext. INTR Controllen J Peripherals Peripherals
[ T 1 i i i
1/o /o I/o I/o o 1/o

W FE TR, LGT8FX8D = i ixh AR AR ABE 247 il 45 (SMU) LA B2 B /5 B BRL 0 (CMIU ) 428 1l
MRS IFE. WA TIFEMIZ A b, AT AR IhFE v 3 NER, SH—Z%edid PRR 7
FERHE MBI AR B, 38 I OC P (BRI B, 198 RRIBITHISNATIFE. —lE
WT, XM RIAEE TR I TIFEIEA I R . 5 O8I U R BRI e L, ok
PR 8T F R s B e DR AT, i o e A B mT DA B4R vl W) R RIS AT
IHFEFIRIRINFE . 28 = Z ) 2 IE il ik R G0k N\ F T FL (Power/off) 1520, W HELRIZ0 T LGT8FX8D
BATIRE R/, oA 30 R IE L A0 30 A I 5 RIS /i o DB P ASE Qe g )5, A0 T DA ik
MCUSR ZF f£ a4 B HUE A AT RS
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HHERA

LGT8FX8D (¥ 5 FRARAEIZ, F /=l LAARAE B FH 75 SR ik 4 60 AR AR B 2. SMCR 77 77
A TR IR H B E, AT SLEEP $54 )5, PIAZIE ARSI, akAS B nER AR 1)
PRERIIFE, FEAE P AZ I N RIS AT, 9% P A V50 508 R 4 DA R RADLB B . (H 75 2
B, HELen YR ) e A T AR B, D SR A X R R, T TR ARE AR G B 1)

TAERRE
PRARAZ X 5 g i 7 2
| Bmewm | mER |
- o =
2% - &85 g > 2 2
e a0y £ 53553 5 - 2
SeepMode == = = = ® 23 8% R B8 8% 2 5
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 51 X
(Without RC32K)

WR T E L L 5 M RHRAEZ, SMCR H11) SE LA E 1, ffRefRiRiE M. K5
AT — 5% SLEEP $52RIFT . SMCR [ SM0/1/2 H T A R FRIRARE . BARRIE BiES
& N .

76 MCU A FARIRAE AR, W M fEIEAG 20, MCU K5 7E 4 A S wmee, 4k 8T
4 WRAPWIRFEA R, W LRI N, BN W RS TR . A1 SRTE SLEEP 0T
RAET RAENL, MCU WGP, F: B AL M EH AT

24 MCU 4bF Power/Off B R, R n] LLdERE #M R W INTO/1 Mafig, MefiEf5 MCU ¥
M sleep i A7 B 4k 24T o

IDLE B

24 SM2...0 % BN 000, $4T SLEEP $54 )5, MCU #E A F IDLE #2X, IDLE #2022 5% ]
P AZ TAERS Bl BRI Z A A AN ER R IE 5 TAE

IDLE A5 mT DA et 1w By LA B A8 o T S5 me il . 2 SRAS i A P B A% DL 2% ADC A
DIMLTEYE, ORI G A

IDLE HE:RE AU IS T W AZIEAT B g, BT DAIEAS BEAS 21 B & 1) DhFER# (K« IDLE 15X
T, WA IEPAT AR 4, ] DL N FRE T FLASH (11817 ThFE.

{8 IDLE BRI b R g pme ity X, P T Dhdis BRI 5 40 32 B B LR R PR AN 75 22
(RS H R I InE AR (R I2 1T T FE
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ADC BEFE i R0

24 SM2..0 BB~ 001, 4T SLEEP 84 )5, MCU #E ADC B lilsi, BT,
PR DA SRR 7 b K 45 1 TAF, ADC, AT, Twi HihkDCAC, wOT DL TARE R0
A x0T 1R B /TR 2 S RT AR AR

ADC W75 — BB T ADC ARt — A R A1) TAEMBE . PRAR B B b 45
LS A3 ENXAMEEEUS, ADC ¥ H 3l 8 SR FE e, 146 105 4747 51 ADC £X
P 2F A7 2% )5, ADC #ei s iR W MCU M ADC P 55 T I il

Power/Down A

2 SM2..0 BB N 010, 4T SLEEP 845, MCU #E A F| Power/down £, X Fk=
T, RGUK A A L AR B . BeBERR D SC T BT BRI T AR b, Rk A R
I DA, AN T, Twi Stk DT RE LK TAEAE ST B A R R i wDT AR AT B
P AR A T (R RS

s AE T DO P B 2 R LA A (0 BB B . S I B AR RIS AT ThRE, dIAEE
NIRRT, i R G e )45 B A EB 32K RC B AMEE 32KHz IIRAR SR, SRJE ¢ BT
DL 1 A8 FH (0B b 0 DA R AU

Power/0ff SO ==

24 SM...0 BN 110, AT SLEEP 4845, MCU ¥k N3 Power/Off SO #Ex. #EA
Power/Off SO &, F&NHB 32KHz RC 41, AR 344 56 1 . I Piass =X AT DA it 470 38 v
INTO/1 Mefi, dnSdiGe 7 WDT B ThEE, tHa] Lt wWDT 2 e i) i fig

Power/0ff SI =

24 SM...0 & E N 011, AT SLEEP 4845, MCU ¥k A3 Power/Off S1 #ix. #EA
Power/Off SO J&i, RAFTA BRI A . HEFR i BE o i ik AN o B INTO/1 M i,

FEHEN Power/Off HEZCRT, 7 BLHE AT (4 REMENE IR I ¥ B & IR 2% 15 X 1AMl v B
WP, P G A B O R I 5 I B A A A T

FLASH BIRFE R LLRE (g i

MAGHMT SLEEP BiFUE, WAZIS A SRS ATIRS, MBS n] LGB SCHH FLASH [{H
PR, LR EMRAFFHLINFE . XANTHAE RS UM MCUCR %7 4785 1) FPDEN 1o 42 il S B 5

1E Power/Off #530F,  RGunr LM A AR R Bl WOT Mefi, h 7 3ERRIMTE 5 T RE
M4, NI RE S AL T — AN AT G B D8 L, AT DR 5 B R A & 1 DR
F o D HL I T B RS LLIE L MCUCR 257 2% ) FWKPEN SZH

MCUCR[FWKPEN]E % J& 5 il -

oo g
0

260us (ERiN)
1 32us
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FIras L
IR T2 H T EE8- SMCR

SMCR - PR S R &2

SMCR: 0x33(0x53) ERIH: 0x00
SMCR SM2 SM1 SMO SE
R/W - R/W R/W R/W R/W
I E - 0 0 0 0
firse X
PRI AE Rl fr, WEBRN 15, AT SLEEP $64, IWAZHE HE AARHR
[0] SE R, SE AL AT AR R AMENRHRBE . B P78 3 B A
NLJEI, BHEAEPAT SLEEP 484 . MRS, HUWSLZNERR SE fi.
PRRASE e ¢
SM2 sM1  smo  HEsEEA
0 0 0 IDLE 55
0 0 1 ADC g 5 1 1| 52
[3:1] SM 0 1 0 Power/Down %z,
0 1 1 Power/Off S1 15 2\,
1 1 0 Power/Off SO f5 3\,
1 0 0 Power/Off Lock
Others RE A
[7:4] - TREEAH

BEEHIZFF8- PRR

PRR - 48 EL{% I & 77 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
WshE 0 0 0 - 0 0 0 0
Ar5e S

[0] PRADC WHEN 1, M ADC F5E i 3R i

[1] PRUSARTO  E AN 1, JIH] USARTO BB [ B

[2] PRSPI WHEN 1, RSP Bh

3] PRTIM1 WHEAN L, FKUEH /S 1 e

REAH

(5] PRTIMO WEAN 1, FKUER /S o fEeh

(6] PRTIM2 WEAN L, KRN /S 2 Kb

171 PRTWI WERN L, KW TWI SR
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BERHEEE- PRRL

PRR1: 0X65 ERIAMA: 0x00
PRR1 PRWDT - - PREFL PRPCI
R/W R/W - - R/W R/W
WIsGME 0 - - 0 0
firse X
[0] - TREEAH
[1] PRPCI BE N 1, RPN T IR Ak LA R A1 o B A e T AR e Aol
2] PREFL PE N 1, J<H] FLASH 151 2845 TN 5 it
[4:3] - REAH
[5] PRWDT WHENL, KM WDT 588 i
[7:6] - REAH

MCU £ 5l &5 288- MCUCR

MCUCR — MCU 6| & 77 5%

MCUCR: 0x35(0x55) ERIAH: 0x00
MCUCR = FWKEN  FPDEN PUD g . : IVSEL IVCE
R/W R/W R/W R/W - - - R/W R/W
¥IgeiE 0 0 0 - - - 0 0
firse L
. . Hh T ) B R T U A, E SR IVSEL 2R, TRE LB, AR
JRTE 6 NMEMIN, ¥E IVSEL.
" VSEL Hl A AL, MALE 15, ST SIS ARYE IVBASE AR AEARIN
LW B0 (ot . EARMLGT L, 1525 \VBASE %17 as it
[2] - REAH
3] - TR EAH
[4] PUD ESIC st &S IW DA
(5] - TREAH
Flash Power/down 1 545 il
(6] FPDEN 0: Z%; SLEEP J5 FLASH {2 [ HURES

1: ZYE SLEEP J5 FLASH Wi

PRodense A A R FE ], UK Power/Off 130 2%
7] FWKEN 0: 260us JEIHFERT

1: 32us JEPLIERS
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ARAEE S ST

#

RAFEALLUGE, FrAM /0 TSR ENEANINYIGE, 7N EL G
AT LGT8FX8D fyhibrim Ethdik b, 2 —A RIMP — ATk A% 45 4 Bk 21 2 A7 Ab PR
¥ o WIRFE B FAE B, AR W, il s WA S, A e R X
st AT LA SRAE IS R AR

SRARIG, Frf /0 b SLRVEE N EATRIPIIEIRES . K23 1/0 FIFIEE IR oA
IR N LR . A B A TIRERT 1/0,  thATIR A EL T 1/0 Thig.

MG NANTERE, LGT8FX8D W ERHI e i+ Eas Fah)ash, H TR EN. B ELL
155 1098 FE F T ORIE R G rb i) H 5 DA RIS B AR e gk N 21 B8 5 R A o

ppie/ ]

LGT8FX8D F: S /sl & Ay Y -

® LHEN: MALM LAEHEEENES POR B & A7 WER, FHEEAA.
®  HNEREAL: H{AER Y RESETN 5 B E I —AN K F B/ N E AL 58 FE kb e, A8
=EVREI
o EIIMEN: MEEEI ARG, WRE M ER BN, RaksE0.
® [KHLIEEL7: LGTSFX8D W iiA — /MK HL A MIARL H(LVD), 4 24 TAEH IR T LvD
BEE IS A RERT, MCU t5sp E 07,
® AL LGTSFX8D WA — A& F B fk & I B A 27 A7 4%, F P Al DL ik ix A
AR BERT E A7 MCU.
® OCD HEfi: OoCD Bfi A ARas b & H K, HTHZEEN MCcU WiZ.
BALRG SR
vee w Reset Flags
LVDLEVEL[1:0] T
EXRST_EN ”::;73:’ WDT Reset g fé:_ g 4[\\ Rets:ts
% % % ‘L/ g Modules
—i Spike Filter 5

OCD Reset

Clock Sources
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LS
R EAAE T P R A I R B A . S ARG (VCCH IR TR I R, bR
BAESHM. LHREMKENRE, 1§58 80H 0.

E AR A A R 5 ORUE S A B R R AR T RADIRES, B ERUEREBS A RN
R KRS I RIEAT . EHEAME S RSO0 A A ERAITH B e 98, DAORIIE L5 AR %
PRI, LI RC HR % a% S5 RENE HE AARUE 10 LIRS

vcc

20us 20us

VPOR

SNERS AT

FEAES AL 5B (RSTN) LN — M P, SNBSS I 2 AR A FE L ZER T —
/N ALK LR o AN R A RS R AL, RV B I B AR, SN R AR RE
g X0 AT B AL, LGT8FX8D [RIAMNER R AL S BRI B o] LAVEDMIE M 1/0 . fEE B
LUE,  BRMENSNERE AL ThRE . HI ol DU A7 s B, RIS IR S R AL D) RE
MR A2 38 1 1/0 . RARAERTIE 25 10CR w7 s iR 7 7

>lus
ReserN Ut
| 10us
Internal Extend
RESET ‘

{REB RN (LVvD)E AL

LGT8FX8D WA A 7 — > nJ g 2K H e A U (LVD) L% « LVD R A2 Al Ve 11 e AR AL
H5 FHEEM AR, LD AT LUESAI E K 1) e . FH P AT DU RSB 7 5 B
I EEAE VDTCR Z5 A7 28 75 — PP AS[R] 1) F R B 2 IA)JE 9 o LVD 1) A I FEL 2% B + 10mv
+50mV FEIRTREME,  FTUERR vee HERIEIE. 4 VD fiRe)E, Wik vee I R
P R E AR, WD BAESIZIE %K. 24 vee WnBI A mE Ll LJa, WEsHE A R IT
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R, BEMRSRTERD 1=,

vee ViH¢
——————————————————————————————————— - VTH
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N4
VTH-
20us
LVD RESET )
Internal >1ms
RESET
sl REN

9 [V E I S I, IR RE A T IR RSB AL TIRE, R L2 — AN A IR R 5t
BhfET. BIVAEAETEA RSN MAERN THE R T . B V6] 3 AR A,
HZE T I E A 28 )

—» 4— 1CKCycle

woT
TIME-OUT

16us Extend

Koo )

INTERNAL
RESET

MEEN, ocb EU

VA SE A A Pd I EE VDTCR ZF A7 BIEE /S Arfik, ARSI 7 55 1 2 AL
FEARAML. NERKEALE TR Y 16us.

OCD E A7t A WA AR 2 BT =4, ocD A — R R as s m], At
ik ocb B,
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G| IR

B IHER 3%
® B ATi% N 32KHZ RC BN 32MHz RC ] 16 43 45i(2MHz)
® SRR, BRI K& S A kR
o ENEHEBI oK F) 8 F

LGT8FX8D W& & — AN w7 | 14 € I 25 (WDT)BEE . WDT & I s ¥ AR I gh ] LA
FE MBI 32KHZ RC TR¥% 2%, Al L2 N 32MHz RC $R % #8511 16 7045 WDT i ¥asis
HE, Tl —ANhEiEE AN RBENES . EEFFHN, FEEERT A
WDR —F& | 1M 52 i) 28 R A7 ¥ A 70 i 2 A SR T 408s . Wik R B R 34T WDR
84, WDT o=l ARG E L.

A [ I s 1 S5 44 B R B s -

32KHZ RC R
Oscillat
scator g }7 Watch Dog Prescaler
32MHZ RC | RESET Tvx o g 8 38
Oscillator \I/if 3L S S 3
S &3 <588
IR I8 8
n O SN
wop
B MUX
WDE
4!7 J——» WDTR
AN
WDIE —1 > IRQ

FERWIET, WDT i a2 A — A Wil sRAG 5. m] DU TR A vh W4 D pR iR A
MRS, AT DMEN— > B R GUE A o B dnar DA FH I A v i BR 1) 25
ANRIERIPATIS ], R P 2l AT —MESS . ARG RN, wDT fETH4
g L2 A ARG RAE T o IR R H T B 1k R e NL i K. 5
=R, B RALR TG, A U TR IRE . H Y RGURMA N, WDT H
Wiohhe, B4 wWOT T EAFRT G, SEZIPIHBI AR XANDRE AT LASCRE R AL
ZHTPRAF— SRR 2 HUE B

AT WAk WOT #R A AR L, SR WDT AOERAE L A% ™ 4% g LRI Fradf AT i
FIACHS FE LT K PG I I 4 o 1 T ) BB b i el AR L, IXAR MR AR IR
FEFAS ST
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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 rlo, WDTCSR
ORI rl6, (1 << WDCE) | (1 << WDE)

STS WDTCSR, rl6
; Turn off WDT
LDI 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();

(3R]
SR WOT = AMERE, LR F K, SR ELL, (H2 WOT 30 REMRRIRES . WA
FURED B A b WOT, K2 SEWEIR RN, il X fiisol, U P B AEEYIG LR TP
HE R 1T B AR IE AL (WDRF) A WDE #5814 .
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I T PRI RS 3R 2 T 3R )00 R I 5% e A
WDT TOV_ Change:

; Turn off global interrupt

CLI

; Reset watchdog timer

WDR

; Start timed sequence

IDS rl6, WDTCSR

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

STS WDTCSR, rl6

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

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

STS WDTCSR, rl6

; ——- 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();

QLI
FECRAE WOP BB AL 2 |, EIEAETIER 8. BV WOP {72 LLE/ I R AT
AE = SECE IR AL
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BN
{RERN (LVD)IZEHIZF /5 88- VDTCR

VDTCR - LVD & 25 758

VDTCR: 0x62 BRIME: 0x00 Biin#k B RARCE(E S
GPIOR2 CE SWR - VDTS1 ~ VDTSO  LVREN  VDTEN
R/W R/W w - R/W R/W R/W R/W
YIshE 0x00 %k H R E(E 2
By L
[0] VDTEN MR R f ], 168, o%kIk
[1] LVREN RS DR fEfes=ml, 11868, 041k
AR s ) ) £ P 2 A5
3] VoTS VDTS =00: 1.8V
VDTS =01:2.7V
VDTS = 10 : 4.3V
[5:4] - TREEAH
[6] SWR WENAERENL, BSOS W R A E AL
VDTCR {H 3 i e fir

FH P EER?E VDTCR ZF A7 28 I{E 2 1, UAE B IMS 1, 250
AANERP A, SE vDTCR HAALIE . VUANERI)E CE BaliEZ,
% VDTCR B A7 2% B 58 A E AL

[7] CE

10 RFRRINIZHIZF 75 88- I0CR

IOCR — 10 $75KTh REFE Il T 4788

IOCR: OxFO ERINE: 0x00
IOCR CE STOSC1 = STOSCO | DACEN1 = DACENO XIEN RVIO_LEN = EXIO_EN
R/W R/W R/W R/W R/W R/W R/W R/W R/W
WIsEE 0x00 EINE H R4 & 15 2
hrsE X
o 10 EN PC6 I BRIV E I IIRE, BN 1 KR AN R A IRE, EAT
- ThRedELEE, PCe IR A—AN @ m) 1/0 {3 H
) RUIO EN VREF 5 BIER BN TIRE, W EMLATA 1, K8 I Th &,
- AN G T BAE Hy PE6 {8
2 XIEN AN B\ A BB
3 DACENO DAO # i i R
4 DACEN1 DAO1 fir th ffi g
5 STOSCO fIGIH A A% 3 B4 )
6 STOSC1 A AR IR S5 Bl

IOCR fE 5032 {8 RE AL

FAFTERE 1OCR ZAA733 A BT, WA JeHIbhis 1, fEZ /51 4
AN BRESAA, ST 10CR HoAb AL E . DUANEIG CE BBiEER, X
IOCR ZF 17 a4 I BEHTHRAE T AL
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MCU JR7SZFE83- MCUSR

MCUSR - 10 KPR Th e 15 | & 172

MCUSR: 0x34(0x54) BRIME: 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
IR E 0x00
hrse X
[0] PORF FHEMRFE, FoEE
[1] EXTRF SMRE AR, EHREMAZNEE, 5 0EE
2] BORF RSN, EREMAZNESR, 5 oEE
3] WDRF BIEAbRE, EREMAZNESR, 5 oEE
[4] OCDRF ocD WIRBEEAbrE, FHEMEINEER, 25 o0HEE
(5] PDRF M Power/off #E M HEFR £, HAHIRIES B IFEEHET.
(6] - TREAAH

SWD L5 1Ef . 5 1 ¥ 9CH sSwD #:H .

SWD #% MG, 40T PR ISP #:4E . iR PR o T

SWD #H, FLLEE bR R A RESET BT AL R 7 18
(71 SWDD 17, SRIGHEAT A ISP 384E. swD #HCHIJE, SwD (5 A 1I/0

PO LUME A 1/0 i

Gkt SWDD [RiRERAE, FH P 2R S — BT SWDD AL fE KDY

ANJE WM S — K SWDD A R A= 2

[ AR
AT SR 00 G 2 b (5 L, O P SRR RO L4
HIHE.

B s 588- WDTCSR

WDTCSR — WDT | FLIRAS B A58

Hidk: 0x60 2RIA{H: 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 iR

WOT bR E AL

4 WDT LARTE i i =0 e AR a1 N 22 B 7 WDIF £z % WDT A Rz
WDIE N “1” HA Rl B A, woT dhil™ 4. $UT WDT i £ %
WDIF fi7, %t WDIF 7’5 “1”7 W aliEZ %N

(71 WDIF
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WDT H I e #2 .

2 E WDIE iy “17, HAJRF Wi B Arer, wDT il fiae.
2 E WDIE 7y “0” I, wDT Hrlirgli2til.

WDIE £i7#1 WDE £ —E e F [ 1M TAEA, W TR,

i woE WDIE st Rt R
0 0 ¥k T
0 1 A SRl
1 0 FAEL =K
1 1 w7 e AL i 5 E AL
WDT i34 K] 1k 54 1 3 3 A
(5] WDP3 WDP[3]#l WDP[2:0]4H /i WDT T/ 3l F &7 WDP[3:0], kX E wDT
i 3
WDT i B2 6 o
[4] WDTOE | 4ZE4 WDE i i, WDTOE A& Az, T WDT AL ¢ i . 4 WDTOE
BN G, WAFSTE 4 I8 EEEE S WDTOE £,
(3] WDE WDT f# ez fL.
L E WDE A2 “17 I, WDT #{lifg. 2% B WDE £y “0” I, WDT #

21k,

RATE WDTOE {7 Bl WDE A Rl . TR CELfiRe T woT, &

ZH% IR T BB PR A «

1. [ &AL WDTOE A1 WDE £i7, BRI WDE & Bz, 1ECHIIRIETT 4R

Z AT AN WDE P BN “17;

2. (EHTORI 4 AR, X WDE ALE N €07, IR R WDT.

2 WDE £y “1” H WDT i th 27 R4 )5 22 B AL WDT E AL & Sikr & WDRF
(I T MCUSR ZF /74D 4 WDRF {4k T B ADRAS I 2 B A7 WDE £, Fit

5% WDE {7, UAI5IH % WDRF fi7.

[2:0] WDP WDT TR 4353 5 -3 Pzl o
PSR E WOT R%E . B E WOT R+ i4F wop fIfE, 7R3
AR S WDP BB k227 AEAN T TR ) WDT i

CARkEN Tt lIEE

B OENES 32KHz 2MHz
wors | worz | wors wors | 50
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

TREAH

R R N
R R Rk P O O o
R P, O O R L O
R O R O kR O R
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PR S PHITE

® 28 NHHTIR

o ORIZOSRIeMhIE

LGT8F48D/88D/168D/328D I I iR F AAH[F], FZE(1 X 5 : LGT8F48D/88D [
A B 1N E A (16 £i7), 1 LGT8F168D/328D ) 1Kk & 2 MEA .

LGTSF48D/88D 8 je] B 57
LGT8F48D/88D H i [H] & %1% :

HHTIRIES ChTR 08

ShERE AL, RN, ATIRELL,

! 0x0000 RESET SWD RS, I H R A
2 0x0001 INTO AN R WIS SR 0

3 0x0002 INT1 AN FR WA SR 1

4 0x0003 PCIO 51 AP T 0

5 0x0004 PCI1 1B RSP T 1

6 0x0005 PCI2 51 B LS T 2

7 0x0006 WDT B 1M b

8 0x0007 TC2 COMPA SE RS 2% 2 LLALUTED A Hribr

9 0x0008 TC2 COMPB SE RS 2% 2 LLAUTEC B 1l
10 0x0009 TC2 OVF SEI 2% 2 % P ik

11 0x000A TC1 CAPT SE T3S 1 F N3 P

12 0x000B TC1 COMPA SERT 2% 1 LT A A
13 0x000C TC1 COMPB FERAS 1 FLARULHD B H Wy
14 0x000D TC1 OVF SET 2% 1 ¥ H A BT

15 0x000E TCO COMPA JE 2% 0 LLERUUHE A il
16 0x000F TCO COMPB SER 25 0 ELARITHC B 1l
17 0x0010 TCO OVF FE I 2% 0 i H A K

18 0x0011 SPISTC SPI H AT AR 4 AR kT

19 0x0012 USART RXC USART #2218t &5 B iy

20 0x0013 USART UDRE USART H(4f8 &7 4725 7 I

21 0x0014 USART TXC USART A IAE45 b

22 0x0015 ADC ADC 48t 25 i

23 0x0016 EE_RDY EEPROM 7t 44 H 7

24 0x0017 ANA_COMP B LR A 0 B

25 0x0018 TWI PR R AT H 1 b

26 0x0019 ANA_COMP1 N ER e Nl

27 0x001A TR H

28 0x001B PCI3 51 B LS A T 3

29 0x001C OPAO_COMP OPAO N B & i) 2 L A5 UT IE Ho By
30 0x001D OPA1_COMP OPA1 [N B & i) 5 L A5 UT IE Ao By
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LGTSF168D,/328D #8251 7

LGT8F168D/328D I [A] & 41| % :

DUIRIES DR 8

ShEREALL, EREAL, FRTIEALL,

! 0x0000 RESET SWD RS, I H R A
2 0x0002 INTO AN FR WIS R 0

3 0x0004 INT1 AN FR WA SR 1

4 0x0006 PCIO 51 B T 0

5 0x0008 PCI1 1B P T 1

6 0x000A PCI2 7| B LS T 2

7 0x000C WDT B 1M b

8 0x000E TC2 COMPA SE S 2% 2 LLALUTED A Hribr

9 0x0010 TC2 COMPB SE 2% 2 LLAUTEC B 1l
10 0x0012 TC2 OVF SE B 2% 2 i

11 0x0014 TC1 CAPT SE I3 1 A HE by

12 0x0016 TC1 COMPA SERT 2% 1 LUAELUTED A Al
13 0x0018 TC1 COMPB SERT A% 1 ELERUCHC B A1 b
14 0x001A TC1 OVF SES 2% 1 ¥ H A B

15 0x001C TCO COMPA FEI A% 0 LLARULHAD A Hr i
16 Ox001E TCO COMPB FERT A% 0 LLARUTHL B HH
17 0x0020 TCO OVF FE I 3% 0 i H A K

18 0x0022 SPISTC SPI H AT AR 4l A b

19 0x0024 USART RXC USART #2218t &5 B iy

20 0x0026 USART UDRE USART H(4f8 &7 47 25 7 b
21 0x0028 USART TXC USART A IAE45 b

22 0x002A ADC ADC 48t 25 i A

23 0x002C EE_RDY EEPROM #jft 44 H 7

24 0x002E ANA_COMP R L 2%+ M7

25 0x0030 TWI PR R AT H 1 b

26 0x0032 ANA_COMP1 AL AR 1

27 0x0034 N

28 0x0036 PCI3 71 B S A T 3

29 0x0038 OPAO_COMP IETH 0 P E E I 2R DT A ik
30 0x003A OPA1_COMP BT P E R DT A

LGT8FX8D [ & A [n] & M HHE 0x0000 FFU6HAT « BRE L& AL, FHoAth ) & Huhk &R AT LS
i MCUCR Z- A7 %5 H i IVSEL LA I IVBASE 25 A7 %% B 5E 1) B 512 7% FF B af sk
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By ey BB AL HE

ARSI L LGT8F48D/88D Jyfil, JH T Ui IR AL LA K rhibrial S g fe, S5

SC/RICIBSH) — LGT8F48D/88D

ik ] B

0x000 RIMP  RESET =R DACTE=S

0x001 RIMP  EXT_INTO ARSI O

0x002 RIMP  EXT_INT1 ARSI 1

0x003 RIMP  PCINTO SRR AR A T 0

0x004 RIMP  PCINT1 SRR PR A T 1

0x005 RIMP  PCINT2 1R PR A Hh T 2

0x006 RIMP WDT FE 158 I 25 v

0x007 RIMP  TIM2_COMPA SEI 3% 2 FLELTTHC A 2H P i
0x008 RIMP TIM2_COMPB SERT2% 2 LBV B 2H ik
0x009 RIMP  TIM2_OVF SEI 4% 2 ¥

OX00A RIMP TIM1_CAPT SEIT 28 1 RS

0x00B RIMP TIM1_COMPA SEIT 3 1 HLELITHC A 2H b i
0x00C RIMP TIM1_COMPB SERTEE 1 LUV B 2H Ik
0x00D RIMP TIM1_OVFR SEIT 4% 1 ¥

OXOOE RIMP  TIMO_COMPA SEI 2% 0 LLELITHC A 2H P i
OxOOF RIMP TIMO_COMPB SERT 2% 0 LUV B 2H ik
0x010 RIMP  TIMO_OVF SE 38 0 it H

0x011 RIMP  SPI_STC SPI A& % 58 A T

0x012 RIMP  USART_RXC USART #2218 58 A H T

0x013 RIMP USART_UDRE USART 4 77 17 35 75 1
0x014 RIMP  USART_TXC USART 3% 578 B H 7

0x015 RIMP  ADC ADC #4458 B 7

0x016 RIMP EE_RDY EEPROM 25 il 85 1 4% 1 v W
0x017 RIMP ANA_COMP EL A Hh B

0x018 RIMP  TWI TWI 75 il 25 v e

0x019 NOP LR bk

0x01A NOP LR bk

0x01B RIMP PCI3 1 I LA AL T 3

0x01C (RESET :) LDI  r16, high(RAMEND) FEF UG

0x01D OUT SPH, r16 W B HERRTRE N RAM This Hh ik
OX01E LDI  r16, low(RAMEND)

OX01F OUT SPL,r16

0x020 SEI i Be 4R P ik

ox021 ...
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TR EX
MCU 24 257558- MCUCR

MCUCR - MCU &4 57758

MCUCR: 0x35(0x55) ERIAH: 0x00

MCUCR - - PUD - - - IVSEL IVCE
R/W - - R/W g . g R/W R/W
WIdEE - - 0 - - - 0 0
firse X
o] ek o T i B R T U AR, AE SR IVSEL 2R, TR E IR E AL, 2R
JETE 6 NAMIN, WE IVSEL.
" VSEL T )RR PR, BEALE 1, PR AR IVBASE FFAE AR
(ML BB hE . VEGRML HhE, 1553 IVBASE 4745 i B
[2] - REAH
13 - REAH
[4] PUD & )5 Bhi R kA
(5] - TREAH
[6] FPDEN Flash Power/down 1l f 42 il
7] FWKPEN PR g AR = fe R il

P S EibUE 2528 - IVBASE

IVBASE — H 7 ) = S o ik 25 47 5%

IVBASE: 0x75 BRiME: 0x00
IVBASE IVBASE([7:0]
R/W R/W
HIEE 0x00
AriE X
WAL IVSEL y 1, H i) (B AL 1A B R A1) LU IVBASE Dy stk 7E 512
[7:0] IVBASE AT DU b L

AR J P o B ) B i DAy (IVBASE << 8) + 38 1 ARXT B A fia B4t ik
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SAEBLHF

® 2 PINEIPRTR
o R EHIEB IO A P
o JJRBIFEKRZRIN FRIRR

Vi3]

A BT R INTO AT INTL 51k . RSN R Wb (i fe, BIMEIX 2 4N 5] BEC & o
MRSl BT X T DL R P= A 8 A W AMER A I AT LA B, R BRI B Tk
EH A1 8 o WA ) 25 772 EICRA SRECE . AAMB Wi pe JF R E v i Pilk (R INTO Al
INTL 510D BF, REG RS, Wt — B4, INTO AT INTL 5] BIE) B A e R %
Wb TR % T 10 B b IE R A, T INTO AT INTL 51 0 PRI B i o o B 5 S S s A 0 )
BT AN, B REARA T 10 B ER AT IE TAER . BRI, X 2 NSNS R T A A
Bk 2 PR ABE QA M I L R 5 g e 9

A LTl e W P A A B RO MR R, SR R R TR A TR A5 — S 1 I TR SR e
MCU, DPAREAR MCU X M 75 R RIURRE FEE o R AR P AR AL W A RIS TR MCU 45 R
WEid e, ARJ5 fil A T I

FrrasEX
HRERIIE
EICRA 0x69 0x00 AN o IR A i B A7 A
EIMSK 0x3D 0x00 A0 T R 2 A A
EIFR 0x3C 0x00 AR W BT A A

SN dTIEHI 2588 A- EICRA

Hidik: ox69 ERIA{E: 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 iR
7:4 - 158,
3 ISC11 | INTL 5 B b W7 2 77 2 il O i o
2 ISC10 | INTL 5| e Wrfi & 7 s il AL ARAL

BRI ENLH GICR A7 A7 &% (AR L b 0 B2 i i L B AT, SRl 1
HTINTL SISO . ST fih A7 s AA . ARSI A I 2 1T MCU S8R
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FEINTL SIRIERG RSP ISR A 7 i ifim h 75 s f A ik 75 20, A
FREEI (R R T 1 A 2R GRSl A 33 00 K st i 2 e 3o ik o SO AN R DR A
Kb ARG PR AT ik A 77 2K, IS AP SRR B A T 1 PUAT 7E K

A e fib R AT .
1 ISCO1 | INTO 5| B i & 7 =3z A iz
0 ISCO0 | INTO 5| i e ik 7 Az s SR AZ

AR BN H GICR A7 A7 &% AR L rh W B iz i A B, SR bT 0
HT INTO SO . e il & 7 sCLRAR A o LEIL A2 BT MCU T 562R
FEINTO SIRI_ERIHE. G sRaE ) 1 il Oy sl P22 fih A 75 2K, 84
FEGEIF AR 1 AN R GERT i 13 00 Pk et i 5 m b, 3o R S Pkt SO AN i DR
KT o ARG PR AP A R T 2 I AP SRR B 2 T HR A HUAT 7E
A .

SRR 1 kg7 AR

SMERFRET 1 & 7 i
58
0 ANERB] T INTL R P fd
1 ANERSI I INTL _EFHRBUR FevR ik
2 AREBEI R INTL T R i
3 AREBEIR INTL b TR fil

AR 0 fis AT AL R
SNEBHRET O fil & 75 T

0 ARSI BED INTO I HEP ik 2
1 AMEGNINTO R BN R fil R
2 SRS INTO T BRI ol
3 ANEREI I INTO T fid

SNEB P Rk 2 588~ EIMSK

EIMSK — ANERP M i 508

Huhik: 0x3D ERINE: 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 HiiiR
7:2 - R
1 INT1 AMER ST 1 A s RE A AL o

HEE INTLALY “17 i, HaeRrWrE A, S 1 il feng, m
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ThRewfdiae. R INTL 51 RIBEEC E g, R EE5] PR A T ARRL AR
1, TR A

MEE INTL ALY “0” I, AN 1 AR igdk b, Ml Th etk k.

0 INTO  ANH51E 0 i fd Rzl

MYE INTO 2y “17” B, HARPWiEAL, S5 o shibrbi s, nef
ThEeH LR . RIS INTO 51 RIBE T B ohda s, R EE 51 P A T AR AR
1, kA

M E INTO R “07 B, AMEREIIE 0 Rk ik, Ml ThRE b8 1.

HNE P TFR G 2 15 85 EIFR
EIFR — ANSBOMTR R 5 85

Hhidk: 0x3C HRIA{E: 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 iR
7:2 - R
1 INTFL AR5 1 S bR E47

B R ARSI 1 P, INTFL B AL, AR P AN S 1
Wiy, AoxBALINTFL L. & BUIF A5 1 A AR INTLEN A28 “17 E.
4 Jy Wb 75 AL, 2= AR S 1B 1 v T o AT I T AR S5 AR P IR INTFL
B HENEE, SO INTFLALE “17 A%,
0 INTFO M5 0 HFr Wrbm & A
AV R ARG I 0 FRITE, INTFO B A7, 4K HE Pl & A8 51 i o o
WilT, Aoz BALINTFO fir. 75 A AN 51 0 H i ffi AR INTOEN fi724 “1” H.
AR Wb 5 AL, 227 AR A S B O T T o BT Ik BT AR S5 AR I INTFO
B ENEE, S INTFO 25 “17 B nliE %L,
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HN LT AE
V%)

FT 2T LGT8 WHZ R FISLILN MCU #RELA 1/0 i 1 i-I-5 Thig. IXEME, HE—H4
Uity 1 RPIRAS AT LU SBI A CBI 5 & 5 e AR, T A2 e m B HABAEAT 1/0. [FIRE, ok
— ANty 1R 5 T B 4 ) e ) i BEL AR AT DA ikt
LGT8FX8D KB4 1/0 A X PRI IKBRFE, Bef% SR BN FI ISR I HL it . 1/0 A
PIKBNEE S, AT AR AR 1/0 HIBKBNREE JT. 1/0 MIUKBhRE /AT L B R 5 — 2L LED.
LGT8FX8D [k #84) 1/0 AT LLIK B ik 30mA [ HLIR, AT B2 T 9K 5) B A LED.
FRA 1 1/0 1 vCC Ml GND EL:#RA ML ESD fRY —#, it 2/ nT LUK 2 =ik
5000V [£] ESD fiki o
LGT8FX8D R FIX B4 1/0 HBEEAE — N U AT 21955 L5129 % 80KQ), 25 1/0 TfF
KHFIA /0 Bf, X EUBIG L8 BT AR /0 HI5F L1 B FFIRRIIFEREH
B, SFEETHIARIHT /0, WREFE L) FHLEE, KRG HIIRE .
2 1/0 TIEFHHR, BZEBLIERN, UGG LI EHZIHRA.
FHIEFFHI /0 BREGULIGE THL, TREMUNG LILHT /0 HIE:
PD2, PD3, PD5, PB1, PB2, PEO, PE2
XL 1/0 IR TAETFHA 1/0 B, FHANMCIFEEIF, FER L 5K PORT
FFa T 1 B2 ST TP B AT B 1 L o
PEO/2 BtiA % SWD £, FFEEZEIL PEO/2 [ SWD ZjgES, 7 AT e Eb# Lf.

-

:ﬁ i L a
[i Rou Eﬁ

pan | } | Tcpin EL Logic

I/0 SR A

KRN RS — R, NER ) Rorum O ETF5 4, NSH”
Fooni RIS o B STERE 7 s A o O 2 A7 A i, D ZUfd FHHER I A7 a8 % 7% L
PORTB3, ‘B{3& 7~ PORTB [ =7, X B4 — R PORTxn 7R I/O A IRFFAF 4 I TELHE X,
S A A7 a IR )

AN XA =4 1/0 W A7 0], BN, o U %5 47 45 (PORTX), 3t 17 [f1)
#F 17 %+ (DDRx), ¥ 34 N\ %5 47 48 (PINX) o 3 1B 4N = A7 o 9 RSy A7 o K fan ) 75
1725555 17 M) 27 A7 28 T it ] LLER S . MCUCR ZRA7#% H 1K PUD £z, FH- T B 1/0 1
Eg B, 2 PuD 0y 1, REZEEFTEL1/0 1 BRI
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KEBoy 1/0 Br T RAEMMA /A Thag, BB VAR IRE. R E D)
RETES KT om DI Re A &5 .

T EER EI’JE, A %ﬁ'ﬁiﬁ‘ﬁﬂﬁ’]ﬁﬁﬁﬁJ%ﬁT/\%ﬂﬁiZ%iﬁﬁ RE(EVSE - VloX i P NEN
KT DI RE L T RERR 2LE 1L 1/0 AP AAas im0 H T R BRI BB 2K
/\’Eﬂﬁ%ﬁ%ﬁﬁiﬁﬁ’]f\

BN/ B it 957
{EJ9@ M 1/ I, 3 FUAX A BRE) 1/0 5 1, AT e Eop

N
\[ ] I PUD

\_'Ji WDx
RESET
RDx
4{‘[
P . — WL
. Py
F C =
RESET NS T wex|| g
WRx @
<«
RRx -3
[=}

ff SLEEP
ﬁ Synchronizer

5
Jw
T
v

! I
- | ; 10_CLK

DI 1/0 S R SRR

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
mOERLEE

AN L B =A% 7728 hr . DDxn, PORTxn #1 PINxn. £+ DDxn T 7] L@ T DDRx
TR Vi, PORTxn A LLEIL PORTx A7 417 1), PINxn Tu WAIT PINX 251728477 )

DDRxn AF A7# A FH -1 B i 1 N/ 77 ). 405 DDxn 2B 9 1, Pxn Bifg 1A B T
BNt C . g Dbxn WEN 0, Pxn BB E N — AN
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CPU_CLK

Execute

t N XXX e XXX PO AT <
Instructions N | i PR

Sync Latch

PINxn

7 : 0x00 : : < OXFF

Tpd,max

W PORTxn (45 1, [RIEFIX AN 8 I B v A\ ot 11, 3 oty 11 ) o FRL LA 2
AR AR E v 1) B FBH, PORTxn 42515 A 0 BB AN 11 e By o 11

oty I AL WIE IR S AR, LR B TER

PORTxn W B A 1, [RJI XN A0 B o o 1, A0 FUR S 40k sh B
J PORTXn BEE N 0, i LUK S 45 KBl K

WA/REH Uik

4 1/0 JRZASTE =Z5([DDxn, PORTxn]) = 0b0O)AI%ir Hi 1 B~ ([DDxn, PORTxn] = 0b11)Z [A] 1]
ey, Ko I — AN BB ECE S ORI TR RS . @, bd IR AT A2 1,
BRUNAE— A BT, IRSh g m A b 2 A f X AN, G RAS X PG 6L, Al Lhd
1 MCUCR 73475 H1 i PUD {37 5% P Bl DA 1 BB RE

[FFE, fE BRI RE 005 N S AR H P 2 (B e, 2 B RIRE B I R, FH P AL 2
FH = Z5([DDxn, PORTxn] = 0b00) &, %1 tH =1 ([DDxn, PORTxn] = 0b11){E N H [HPIRES .

Uiy 1 3K B i B 3%«

oo | poRnen | Pup_|ORS | b pg
0

0 X LTI 2k =25(High-2)
0 1 0 LTPN i WIERANE R R, 510K e
0 1 1 LTI 2k =75 (High-2)
1 0 X it 2k W AK(EN)
1 1 X ikl 2k it (9 )
BiROE

o 77 [A1f57 DDxn WA B, #n] LLUEE PINxn 547 28 AL 1 U o 1A M RS .
R G B ER B  PE AR R RRAS, PINxn B A7 g i 2 — AN EP B 45 R . FID A%
N NIE B — A A7 2 SL A A, I PINxn AR 5 24 B O 22 JA1 A — MBI IER
XA GEIR AR 2R 5 R, IR B 28 1 RS .

FEIR (a4 B R Tpd,max 5 Tpd,min:

PATMERBE R GE A IR eI B 25— A T BRI 46 , B e AE I BHOA R A I B A7 2
I By e N s BB A, a0 PSR 0 B o AR BROAR LTI S 10 A
17, FEHAE N — AN R F A7 A ) PINxn Zi 74 . LIS Tpd,max BA& Tpd,min
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s FVEE 8 s KM /INESR 73 o0 1.5 LA 0.5 J4 3.

R R BV E R A, AR /0 S ANE A RN DT AR R A
(NOP). B/l NEIFR:

CPU_CLK

Execute OUT PORTx, r16 NoOP <" INr17, PINX
Instructions | i

Sync Latch

PINxn

17 0x00 | e OXFF

T TR 15 BA i eT 15 B i ) B S 0/1 A, 2/3 AR, B U 4~7 NI HL
g 75l 6. 7 1 BRI APH. )55 EE R REH TR A, % m R,
7551 B ¥ A N B RN T — A NOP 484«

CHmiNia

; Define Pull-ups and set outputs high

; Define directions for port pins

LDI rl6, (1<<PB7) | (1<<PB6) | (1<<PB1l) |1<<PBO)
LDI rl7, (1<<DDB3) | (1<<DDB2) | (1<<DDB1) | (1<<DDBO)
OUT PORTB, rlé6

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<<PB1) | (1<<PBO) ;
DDRB = (1<<DDB3) | (1<<DDB2) | (1<<DDB1) | (1<<DDBO) ;
/* Insert nop for synchronization */
__no_operation();

/* Read port pins */

I = PINB;
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WA\ BRESIRIRE

M 1/O (RS R LS B R IR ATTAT LUE 2, B4 A\ AT LATE SLEEP 15 5 B4 T Bl 4 A7 20 i
Hi°F. SLEEP {55 HH MCU BIARHRAZ ) 45 UL K & PR AR A Az ] o 3% ] LAORAIEZE BE AR AR
Je, RGN 25 T R

uiig 1 1¥] SLEEP #2812 AN A Wr Dh s AR o G SR A i i sk o Rk, SLEEP #5147
SRTTLARSYE o SLEEP #5h) Dhfe th 24 Hofth — 2858 — D) RBHUR, BARIE S5 T T 28
ZIIRERIA A

ERImOBIRME

USR8 LR HAE AT, VORI IR B B — AN EE R . EAEAHR T, F2 0
SIS R E 2 DI, IF A2 SBARSAE R TI T RIAREE .

2oy 11— ]2 R e ] B T R IR F T o R Pl 75 B R, BhrH e
fE bR AR R AR IR . B R AT At 2 ok 2 R IR FE o DRI U T A ) L
Pl T H R . R 1 5 YR B R AN U, BN AR L 5] A B
Wi, SRS EERR KRR i D25, X R s i e

I [ R/ 2) 58

KRGy v 0T S DIRE, T 1 (0 55 25 e I 1 o 1 A2 P D e oxt o 1 RO ] o X225
FZHREFEA s A7-AE S By AR 3 11 5] B o

1
“}_l_\;
N4
P
'3
[
g
B
S
'a
=
3
\ 4

< AIOxn
~
PUOExn: Pxn PULL-UP OVERRIDE ENABLE PUD: PULLUP DISABLE
PUOVxn: Pxn PULL-UP OVERRIDE VALUE WDx: WRITE DDRx

-51-



LGT8FX8D Series — Programming Manual 1.0.5

LogicGreen Technologies Co., LTD

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 WRx: 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:  1/0O CLOCK

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

SR fEhlE 5 — g -

PUOE i K& FifiigE

puov EHERME

DDOE i 11 7 [A) &2 Fi i e

DDOV ¥ I 7 ) & FH

PVOE ¥y I (4l &2 F i g

PVOV i I HcdE & I E
PTOE i I EH#L & F i RE

DIEOE v \filiaE = g
DIEOV v Nt B E

DI LA PN

AIO EEDEETPN

WA A 1, ERfffEd pvov i, WA N
0, HiflifE3 DDxn, PORTxn L% PUD F:[F4%
il

WIS PUOE Ay 1, A 1 ¥ fdige 5| B b
BH, 75 MPKE2E 15 5] L4 e

AN 1, 5% H{ERE B DDOE #%, I
DDxn F2

WIS DDOE Jy 1, kAN 1, HAfRe 51 B %
Thee, 75 W05 b 51 B 4

WAL 1, I H 5| g AERe, 51 %
EF i Pvov #2i, 75 052 B PORTxn 2|
27 PVOE ThREHIA

AT A 1, PORTxn iz B

WAL 1, i U740 AN RER i DIEOV 4%
Hl: WA MCU BB TR A4

IR DIEOE N 1, i I FIE 7 N Th gk ik
iz, 5 Mcu B IRES T x

XA AL R BEHRB T HRAE S
M o1/0 FETR B E TR B, X AME L i
Fifh & 2% 2 J5 » {BAE 1/0 SN TFSD 8 2 6o XA
B Em R sb R, AP BHOR AR 77
TEHEAT IR0 b B

BN/ A 5, IXAME 5 B 5 1/0 1) PAD
AHIE, IR BRI AE S . XAME T H
5 NE ADC. b A 2% SRR AR B fr) i 11 AH
JUEESA

N /NRE 2 T A IR RS 51 R D REAAR SR RIS 5
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im0 B BYS FATHAE

XTAL2/TOSC2 (#1383 dib 4l 51 1 2)
PCINT7 (5] AR L H iy 7)
XTAL1/TOSC1 (¥} 3 b #iR 51 I 1)
PCINTG6 (5] I HL P22 £k, 1 1B 6)
SCK (SPI =28 I B N)
PCINTS (5] 4T HL P22 £k, 1 1 5)
MISO (SPI 2k =5 N/ i H)
PCINT4 (5] 4T HL P2 4k 1 1 4)
MOSI (SPI &2k =41 i / BTN )
PB3 | OC2A (€M /1HHds 2 LLECULEC it A)
PCINT3 (5] 8~ -A2 AL Hh iy 3)
SSN (SPI fL 2k M 25 I REHIN )
PB2  OCI1B (ES/iT4#% 1 LA UL L B)
PCINT2 (5] 8~ A2 Ak Hh iy 2)
OC1A (ERS /T8 1 L ULAEL i A)
PCINTL (5] A2 AL Hh i 1)
ICP1 (FE I /1T 4d% 1 73R4 AN)
PBO  CLKO (R & &h4 )
PCINTO (5] 4 L ~1- 22 £k, 7 18T 0)

PB7
PB6
PB5

PB4

PB1

XTAL2/TOSC2/PCINT7 — J# 17 B F/1 7

XTAL2: AMESERIRGII 2. M SRR B E S E, XA G A REAE R 1/0 .
TOSC2: ENZHAMBEm AR T ]I 2. P9 E0 RC BEHC B A0 1 TAER S, JF HAFRE T 5
W ERT AR DRE(ASSR TR A7 As B B ), 5| K AE e i 2% AN AR 51 . 24 ASSR Z5 47
PRI AS2 MR E N 1, EXCLK HEE N 0, [EERE T iy /iHEds 2 (3 FH AN S iR 1) 5725
BHEPIhREE, PB7 445 AEE 1/0 i LIWTIT, B P IR 35 O 38 11 e it 5 0o ok s
T, MRS 51 A E .

PCINT7: 5IJIH A LT 7. PB7 AN KT

w5 PB7 #:H T & 4R 51, DDB7,PORTB7 Al PINB7 HIME K V& AT 2 X o

XTAL1/TOSC1/PCINT6- %77 B 5/l 6

XTALL: AR aadR 5| 1.

TOSC1: SERT2HAMT IR T 1. 24 P30 RC MG BN B = TAER &b, JE HAERE T 5%
e I AR DIRE(ASSR A7 AR B E ), Lb5| AR A i 25 A SR 51 . 4 ASSR #7 47
AR AS2 HEE N 1, EXCLK NWE N 0, (EAERE T 58 /1T 48 2 AN dh i i 720
BRI EE, PB6 H4 -5 PNB 1/0 i F13i 11, BN IR G O 38 BN 51 I o X AT
AN AR ] AR IR .

PCINT6: 5| T4k kT 6. PB6 A5 H BT «

R PB6 4 T imdE 5] 51, DDB6,PORTB6 1 PINB6 FHI{E I ¥ A F 1Al i X
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SCK/PCINTS- 377 B Z/f5

SCK: SPI % il 2% 3= ¥ s I b e, MBI BN o 24 SPI I 2 lC B o — 4
XA G A BC BN — NS, /32 DDBS 4% 24 SPI 2 24 A L BN 2 W 4%
XA GBI 77 7] B DDBS #5 il o 4IX AN 51 I SPI s oM AN 5, 4R AT LU PORTBS
T ek M AR E

PCINTS: 5| JHIE~FARfb . PBS 4N b Wil

MISO/PCINT4- 377 B 5/ 4

MISO: SPI 45| 3 s Bl N, MR B4 th o 24 SPI RS BN E e, XA 51k
SPARHININ, FEASZ DDBA [HFEl. 2 SPIAE N — AN LT, XS5 B Ao
[l f DDB4 #%iil . 4ix AN 5| B SPI F bl s am b i S5, B 1 b e BEAT SR BT LLd it
PROTB4 il .

PCINT4: 5| FARfb T, PB4 S 4hEs Wil

MOSI/OC2A/PCINT3- 3 /d B 5/ 3

MOSI: SPI #%l| #8 F & Em I, MRS BRI . 24 SPIBEIEL E W &, X451
¥Rt v, JEANSZ DDB3 (%, 24 SPI iR g B AL BN E &, XASTIHIT
J7i%HH DDB3 #Hfille I AN G I P s i, SR AT LU PORTB3 #25Hil &
(1) b7 HLRH o

OC2A: SEMT /48 2 19 A L ELECULIE S o PB3 AT AME N e i /it $i 2% 2 LR ULRE i 4
o IR 2 I DDB3 K5I R E vt . [FIBT, OC2A 2 g iy 2% 2 ] PWM 15
o g1

PCINT3: 5| JIE-PAR (Kb, PB3 ok Wi

SSN/OC1B/PCINT2- 3717 B F/#2

SSN: SPI T 2% Frikfii N o 24 SPI 45l e B M5, IX AN 51 BRRE 2 i s N
A2 DDB2 M. 1EA— A, SPIFEHIZSE SSN HIKB AR A 3. 24 SPI %
HI ST S E B, XA SR TT 15 B DDB2 #5#il . 243X AN 51 I SPI 458k 2S5yt
NJG s B8R AT LT PORTB2 4 il 17 HiFH

OC1B: E/iT%%% 1 1) B 4L UL o PB2 AT AR N5 i /it H 2% 1 LG ULRED 1) 4h
o LA ZiE S DDB2 K4 51 IR B A H . RN, OC1B W2 ER 4% 1 /) PWM %
HFH 5.

PCINT2: 5| BIFSPAR A R . PB2 D9 okl b Wl

OC1A/PCINT1- 3#[7B F//# 1

OC1A: /%8s 1 19 A LB VL . PBL A DAME A eI /1T Hds 1 Ebse ULHD i 4h
i o LR 2AZiE Ik DDB1 ¥ 5| I B VKT H . [FIRE, OC1A /2 e 2% 1 1) PWM 5
AT H 51

PCINT1: 5| HIH AR 7. PBL AR A TR
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ICP1/CLKO/PCINTO- Z#/7 B 50

ICP1: FERS/THELES 1 B3R5 N 5]
CLKO: R4t TAER s,
i, “N32 DDBO %I
PCINTO: 5| HIH AL . PBO A4h A T o

24 CLKPR 2977 28 1) CLKOE fi7 1, iX/ANB| 2
BN Y BT RS TAER i

PB7...PB4 R /HREFEHZHE

= PB7/XTAL2/ PB6/XTAL1/ PB5/SCK PBA4/MISO
ES3M
TOSC2/PCINT7 TOSC1/PCINT6 | PCINTS 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

[V HH]: OSCEN 45 OSCK_EN 5 OSCM_EN, 1S

PB3...PBO0 R /H TG B 2

SPE&MSTR
PORTB5&PUD
SPE&MSTR

0

SPE&MSTR
SCK Output
PCINTS5 Enable
1

SPE&MSTR
PORTB4&PUD
SPE&MSTR

0

SPE&MSTR
SPI Slave Output
PCINT4 Enable
1

PCINTS Input PCINT4 Input
SCK Input SPI Master Input
% PMCR ZF /725 ik

e PB3/MOSI/ PB2/SSN/ PB1/0OC1A/ PBO/ICP1/
S OC2A/PCINT3 OC1B/PCINT2 PCINT1 CLKO/PCINTO

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

0OC1B

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

e
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im0 c SFATHAE

S
RESETN (#MBE A% AN)
PCINT14 (5| I HL P25 4k T 14)
ADCS (ADC % \J#1H 5)

PC5 SCL (TWI 8 2k)
PCINT13 (5| A1 H A5 4k i 13)
ADC4 (ADC %I \iBIH 4)

PC4 SDA (TWI ##54%)
PCINT12 (5] AT H A5 4k H i 12)
ADC3 (ADC %I \i#IH 3)
PCINT11 (5] A0 H A5 4k i 11)
ADC2 (ADC % \ 1@ 2)
PCINT10 (5| i e ~FA5 4k H i 10)
ADC1 (ADC % \J#iE 1)
PCINTO (5] il HE~F- 22 £k, 1 1B 9)
ADCO (ADC % N\IBIE 0)
PCINTS (5] il HE 22 {k. 1 1B 8)

PC6

PC3

PC2

PC1

PCO

RESETN/PCINT4- %%/ C 5/ 6

RESETN: M ALH NG EHE AL, XA 5] ERN SN E ALY 6E . 7T BB 10CR
A AT AR K AN EALDIRE . RN E A DR, XA S mTEviEH /o 4. 2
BUERERE, £ M EAEAE R, XA BRI A E AN, B LA S PR
M BXAN G EH 1/0 Thig, SMERHEEA Rz 28 1) ERAE AR, U0k
A5G E o ZhEET 1/0, FHFAEAMBIN—ANIE 24 1) B hr HiBH .

PCINT14: 5| IR R T, OGRS S I ANT S A s AN ThRe S5, PCe mf LAHCA 4
R BT

SCL/ADC5/PCINT13- %#/0 C 5[5

SCL: TWI #Z BB {55 . TWCR A /7#5 0 TWEN A28 1 )5, ffife TWI 311, PCS #ak
TWIHEH], BN TWIE 3 DRI E S S .

ADC5: ADC fi] \JB1H 5. DIDR aif7-#s TR AERE S 1/0 BB Thae, DAk G830
I3 XA LB (s . AR 275 ADC FHOREET

PCINT13: 5|JHIHPARfL T 13,

SDA/ADC4/PCINT12- B#/7C 5/ 4

SDA: TWI £ 15 5« TWCR Zi /725 F i TWEN f72& 1 )5, RS TWI 20, PCa Ky
TWI I, A TWI 2 DRSS .

ADC4: ADC ffij \JB1H 4. DIDR aif7-#s H TR ABE S 1/0 BIErThae, DAk 4 730
SIS IR R . BRI S5 ADC MR T .

PCINT12: 5|JHIH-PARfb T 12
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ADC3/PCINT11- 3#17C 5/ 3

ADC3: ADC %l N\J#i1E 3. DIDR ZFf7#s TR PABEE S H 1/0 B9 DiRe, DLk o 030
A3 IR R 52 m . BAKIE 2% ADC A EE Y,

PCINT11: 5|JHL AR T 11

ADC2/PCINT1- 3#/[C 52

ADC2: ADC ] \i#iE 2. DIDR aifEasH TR HAEE M 1/0 T DhRe, LAk G 3T
I3 XL R (52 . RIS 225 ADC G ETT,

PCINT10: 5| il HE~FA2 4k H 7 10,

okF

ADC1/PCINT9- 3/ C G/ 1

ADC1: ADC % Nifij& 1. DIDR #f7asH TR MEHREE H 1/0 M7 Thae, LlkkGE 75
SRR LR 15 . BARTE 235 ADC MR FE TS .

PCINT9: 5| JHH A4k H kT 9.

ADCO/PCINT8- Z#17C 50

ADCO: ADC % \ifij& 0. DIDR A f7asH T RMEHRE S H 1/0 M7 Thae, LlkEGLl 75
A3 R R 52 m . HAKIE 2% ADC A EE Y,

PCINTS: 5| JHIHL~ 284k H kT 8.

PC6...PC4 B HEHZHEFH

= PC6/RESETN/ PC5 /ADC5/TK9/SCL/ | PC4/ADC4/TK8/SDA/
ESBIR
PCINT14 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 B/HEHZHEFH

= PC3/ADC3/ PC2/ADC2/ PC1/ADC1/ PCO/ADCO/
ES3MR
PCINT11 PCINT10 PCINT9 PCINTS
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
Im(] b SATHAEE

318
AINT (F5E48L EL A5 2% F o N )
PCINT23 (5] i H 1224k iy 23)
AINO (BEALL b A5 2% IE it 4 N )
PD6 OCOA (GEm/iH%%s 0 LLER VLIS H A)
PCINT22 (5] I H P54k i Wy 22)
T1 (GERF/THE0ES 1 A Bhdd )
PD5 OCOB (7E i /11448 0 LI VL ACHI H B)
PCINT21 (5] I H P54k iy 21)
XCK (USART #IA0E B N\ /5 Hi)
PD4 TO (FE I /508 0 A3t He BhdaN)
PCINT20 (5] i H3 P54k H Wt 20)
INTL (MBI 1)
PD3 OC2B (FEI /i1 %ds 2 LR VT4 B)
PCINT19 (5] B HL P2 4k 1 W 19)
INTO (#MB H Wi A 0)
PCINT18 (5] I HL P2 4k, 1 Wy 18)
TXD (USART %% i)

PD7

PD2

PD1 PCINT17 (5| L~ AZ 4k i 17)
. RXD (USART 4 4iN)

PCINT16 (5| I A5 AL K7 16)

AIN1/OC2B/PCINT23- 3 /d D 5817

ANL: B ELEES i N o J8Id DIDR1 2547 %% ¢ PD7 51 I A N ThRe, FF %1
Ui PR b FBE, DL o B8 ity R ASEADL L PR3

0C2B: EMT/iH5a% 2 1 B 4LEL B UCIC s« PD7 AT AME N i /it $ 2 2 B ULHE i 4
i o HEE 2t DDD7 K G| I BNt . [N, OC2B 12 g i 2% 2 ] PWM 45
o g1

PCINT23: 5| Al A2 4k b7 23

AINO/OCOA/PCINT22- 377D 5/ 6
ANO: AUl FLAES IR A\ o J3d DIDR1 74555 H] PD6 S E i A ThfE, %A
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Uity () R L BE DA G 250 i 6 RS0 F B 1 4

OCOA: SEI /428 0 i) A L ELE VTRt - PD6 W LAME e it /it # 2% o Ebi ULAC H 4k
T4 H o LB 208 DDD6 K 5| v BN . [T, OCOA th &l 45 0 [ PWM 5
= H 51

PCINT22: 7| I H AR KT 22,

T1/0OCOB/PCINT21- 70D 5/#/5

T1: SER /RS 1 AN BO e da

0COB: E/iH4#% 0 i) B 4LEL A ILcHr o« PD5 AJ LAE A i /it 5 8% 0 L TAD f 4
Tt o BT ZIGE T DDDS K 5| I E Nt o[RBT, OCOB tH & i I 4% 0 ] PWM X
R 51 .

PCINT21: 5[ FE~AZ LA I 21

XCK/TO/PCINT20- 3%/ D 5/ 4

XCK: [F 155 USART [KIA 5 I4d{5 5
TO: SEM /T3S 0 AR BN BN
PCINT20: 5| I H A= (L T 20,

INT1/OC2B/PCINT19- Z#lJ D /473

INT1: S B 1

0C2B: EMT/iH5a% 2 1 B 4LEL A UCICsr H « PD3 AT AME N e i /it $ 2% 2 B ULHD i 4
i o LB ZiE I DDD3 K G| I BNt o [N, OC2B tH2 g i 2% 2 ] PWM 45
Aok 51

PCINT19: 5| I HE AR AL KT 19,

INTO/PCINT18- 370D 542
INTO: ~MEBH I 0
PCINT18: 5| JIHL -2 4k H kT 18,

TXD/PCINT17- 3#0D F/ 1

TXD: &4 %E (USART Bl ). USART KIEZSERES, PD1 Krglsmti i, 452
DDD1 HI#% il

PCINT17: 5| JAIHL~FAR 4k by 17,

RXD/PCINT16- B#/7D Z/#I0

RXD: &% 5 (USART 4 N). USART fZUNEs(ft), PDO Kiutamil NN, A%
DDDO f#% il . 24 5] BB USART 5l Ak N &, b hr FEBHATS 4R AT BLiE ik PORTDO A7 #% il o
PCINT16: 5| I HL “FAR1L 18T 16,
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PD7..PD4 B /H3#EHZ:

Eeemm PD7/AIN1/ PD6/AINO/ PD5/0CO0B/ 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 0CoB

DIEOE PCINT23 Enable = PCINT22 Enable = PCINT21 Enable
+ T1EN

DIEOV 1 1 1

DI PCINT23 Input PCINT22 Input PCINT21 Input
T1 Input

AlO - - -

PD3...PD0 R /H12#EZHZ:

0

0

0

XCKOEN

XCK Output
PCINT20 Enable
+ XCKIEN

+ TOEN

1

PCINT20 Input
XCK Input

TO Input

Eeewm 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
INT2 Input INTO Input

AlO - - -

%0 E SFLAE

RXEN
PORTDO&PUD
RXEN

0

0

0

PCINT16 Enable
+ RXEN

1

PCINT16 Input
RXD

SEIHEA

VREF (ADC #1525 HLJE)

PEG PCINT30 (5] i H3 P54k H W7 30)

- CLKO (R Ziht ot )
PCINT29 (5] I HL P AR 4k 1 W 29)

o4 OCOA (IS /it 488 o Lhis AL B A)
PCINT28 (5] i1 HL P A8 4k 1 Wy 28)

PE3 ADC7 (ADC i \iliiE 7)
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PCINT27 (5| JE P AR 4k H r 27)
SWD (SWD iR 25 FdiE &)

PE2 PCINT26 (5] i1 HL P A2 4k 1 17 26)
o1 ADC6 (ADC % \JBIHE 6)

PCINT25 (5] i1 e P45 4k o Wy 25)
pEO SWC (SWD AR &% B \)

PCINT24 (5] i1 H A4k Wy 24)

VREF/PCINT30- ##/TE 5/HI6

VREF: ADC /MBS RN, FEBRITRERS, 725 MECT 1/0 B NHIN,
FEOCPH by rBH, DA G i H B AU L P AR

PCINT30: 5| fIHL~FAR 1k 1 KT 30

CLKO/PCINT29- B#[TE 5/H5

CLKO: ItIjfES PBO ) CLKO ZhEEAH[R]. m4E A PBO/CLKO F 2% H 51
PCINT29: 5| JIHL 254k Fh KT 29

OCOA/PCINT28- Z#[JE 5/ 4

OCOA: SE /14 0 1 A L LLEC LR i o PE4 AT LAE e i /i 48 o Lt LAD 1 4
Hsgar o A 06 ZRE I DDE4 45 51 B B AT H . [FIEE, OCOA /2 5E T 48 0 ) PWM Hid
K 51 .

PCINT28: 5| FE-FA2 kit 28

ADC7/ PCINT27- B#I7E 5[/I3

ADC7: ADC % Nifij& 7. DIDR #f7asH TRMEHEE H 1/0 M7 Thae, LAkEGE7E8
A3 AL, HLR AR . BTS2 % ADC R .

PCINT27: 5| I H 254k Fh kT 27

SWD/PCINT26- 3# /7 E 5/ 2

SWD: SWD iR HEL. R4 LHEN S, PE2 BRI swD Thig. A AT LSk
MCUSR #if7-#% SWDD £ B 1 XP] sSwD Wik #sThfg. swD # x5, JRiXIhpek A re
i

PCINT26: 5| JHIFE-FA2 {7 26

ADC6/PCINT25- 3717 E 5/ 1

ADC6: ADC fii NIHi1E 6. DIDR & f7-¢x Hl TR MBS 1/0 HIEUrDhfe, LDAE % 8- ih
A3 X AL, HL R (K SR . HAKTE S5 ADC FH R .

PCINT25: 5| JIHL 254k Fh KT 25
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SWC/PCINT24- 3#[TE 5[0

SWC: SWD iR#si ¥k, KA LHEENJE, PEO BRI swcC Zhig. P el LUEE ¥
MCUSR 77 f7-#% SWDD {7 & 1 J¢H] SWD Wik#sIige. SWD # kMG, A DIRe A fe
i

PCINT24: 5|JHIFE-FAR 4k T 24

PE6...PE4 R /F13 ) HF#

PE6/VREF/
=]

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

AlIO VREF - -

PE3...PE0 B/ 13 #Z 5

e PE3/ADC7/TK11/ | PE2/TK7/SWD/ | PE1/ADC6/TK10/ | PEO/TK6/SWC/
Sl 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

DIEQV 1 1 1 1

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

AlIO ADC7 - ADC6 -
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TR EX
MCU 2425 7558- MCUCR

MCUCR — MCU 6| & 77-5%

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

VILRE 0 0 0 - - - 0 0
firse X

[0] IVCE H BT v 20 3 1 e

[1] IVSEL ER R evi 22 A

[2] - REAH

3] - REAH

[4] PUD ES R eI

(5] - TREEAH

[6] FPDEN FLASH #xt F 25 il

7] FWKPEN I M A X

%0 B BB 585- PORTB

PORTB — ¥ 0 B %y ! $dls S5 i o

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
HIEHE 0 0 0 0 0 0 0 0
[0] PORTBO Uity 11 B %y 2F 0 7
[1] PORTB1 Ui I B Fi i EE 1 4L
[2] PORTB2 Ui I B i EE 2 £
3] PORTB3 Ui 1 B 2R 3 L
[4] PORTB4 Ui 1 B i 28 4 4L
[5] PORTB5 Ui 1 B i 28 5 AL
[6] PORTB6 Ui 1 B i 28 6 A
7] PORTB7 Ui 1 B A AR 7 47

Iw( B 75[0)ZF158s- DDRB

DDRB - %[0 B J5 [ 54758

DDRB: 0x04(0x24) ERIME: 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
WIseME 0 0 0 0 0 0 0 0
[0] DDBO PBO Jj [ il fiL
[1] DDB1 PB1 J7 M) 45 il o7
2] DDB2 PB2 J7 [a1 % il {7
[3] DDB3 PB3 J7 M) 45 il o7
4] DDB4 PB4 Jy ez il ir
[5] DDB5 PB5 Jy ez il ir
[6] DDB6 PB6 Jy rj 2 il ir
7] DDB7 PB7 J5 [4Z il AL

w0 B WA LIES523- PINB

PINB — ¥# 0 B S\ HiEfE5e

PINB: 0x03(0x23) BRIMH: 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
WiasE 0 0 0 0 0 0 0 0
[0] PINBO PBO i I 435
[1] PINB1 PB1 ¥ 1445
12] PINB2 PB2 i 1445
3] PINB3 PB3 i 1445
[4] PINB4 PB4 it [ 43
[5] PINB5 PBS it [ £ 3
(6] PINB6 PB6 it [ £ 3
(71 PINB7 PB7 ¥ I ¥

%0 C M HIRSE82- PORTC

PORTC — 3fii 1 C %y HH 3538 35 772

PORTC: 0x08(0x28) 2RIA{H: 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
WIsHE - 0 0 0 0 0 0 0
[0] PORTCO Ui I C 28 0 fir
[1] PORTC1 i C A 147
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2] PORTC2 Ui I C 2 2 47
3] PORTC3 Ui I C A 2R 3 47
[4] PORTC4 Ui I C 2R 4 ff
[5] PORTC5 Ui I C 2R 5
(6] PORTC6 Ui C A 2 6
7] - TREAH

Im( ¢ 732 15.88- DDRC

DDRC - %t 0 C 5 &R

DDRC: 0x07(0x27) BRIMH: 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
WiasE - 0 0 0 0 0 0 0
[0] DDCO PCO 77 IRl il fir
[1] DDC1 PC1 J7 [z il Az
2] DDC2 PC2 J7 Al il fir
3] DDC3 PC3 J7 [z il AL
[4] DDC4 PC4 J7 il fir
[5] DDC5 PC5 J7 [z il AL
(6] DDC6 PC6 J7 Iz il AL
(71 - TREEAH

w0 c BAEIBZE83- PINC

PINC - ¥ 0 C Iy N7

PINB: 0x06(0x26) BRINE: 0x00
PINC - PINC6 PINCS PINC4 PINC3 PINC2 PINC1 PINCO
R/W - R/W R/W R/W R/W R/W R/W R/W
WIgHE - 0 0 0 0 0 0 0
[0] PINCO PCO 3 1244
[1] PINC1 PCL 3 4
[2] PINC2 PC2 3 24
3] PINC3 PC3 it 1 K4
[4] PINC4 PC4 it ¥
[5] PINC5 PCS5 i [ H 4
[6] PINC6 PC6 it I £ 9
(71 - TREE A
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%0 D HIE IR 528- PORTD

PORTD — ¥ D it HiiE F1r 8%

PORTD: 0xOB(0x2B) ERIAH: 0x00

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

R/W R/W R/W R/W R/W R/W R/W R/W R/W
WIdEE 0 0 0 0 0 0 0 0
[0] PORTDO Ui 1 D iy 55 0 A
[1] PORTD1 Ut 1D HH A 1 A
[2] PORTD2 Uty I D HH A 2 4
[3] PORTD3 Uty I D HH 5 3 4
[4] PORTD4 o I D %t 3 4 A7
[5] PORTDS I I D % tH 3 5 A7
[6] PORTD6 I FI D %t 3 6 fir
7] PORTD? Ui 1 D a3 7 4

%0 D 5275 2s- DDRD

DDRD — 3% [ D J5 [ 5175

DDRD: OXOA(0Ox2A) TRIAE: 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
HIEHE 0 0 0 0 0 0 0 0
[0] DDDO PDO J7 [l 45 o7
[1] DDD1 PD1 77 [ 45 iz
[2] DDD2 PD2 77 )45 fir
3] DDD3 PD3 77 [ 4% iz
[4] DDD4 PD4 77 [ 45 i iz
[5] DDD5 PD5 77 [ 45 i iz
(6] DDD6 PD6 J7 [l & fir
7] DDD7 PD7 5 45 fir

im0 D #AZIES1588- PIND

PIND — %[ D Sy ASidEF7 52

PIND: 0x09(0x29) #RIA{H: 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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HIEHE 0 0 0
[0] PINDO PDO ity I 54
[1] PIND1 PD1 ity I 4%
[2] PIND2 PD2 i 4
3] PIND3 PD3 i 1 44
[4] PIND4 PD4 i 1 44
[5] PIND5 PD5 ¥ I i
[6] PIND6 PD6 ¥ I i
(7] PIND7 PD7 ¥ I i

%0 E B HIRS 7552 PORTE

PORTE — %[0 E %y i $iE S ae

PORTE: OXA9 ERIMME: 0x00
PORTE - PORTE6 =~ PORTE5 = PORTE4 = PORTE3 = PORTE2 = PORTE1 | PORTEO
R/W - R/W R/W R/W R/W R/W R/W R/W
WIgeE - 0 0 0 0 0 0 0
[0] PORTEO Ui 1 E iy 55 0 Az
[1] PORTE1 U [ E iy 8 1 4
2] PORTE2 i 0 E SIS 2 47
[3] PORTE3 Uity I E Fr LSS 3 42
14] PORTE4 i 0 E SIS 4 47
[5] PORTES Uity I E FTH S 5 A7
(6] PORTE6 o 1 E it 3 6 fir

[7] - PREAH

%0 E 5B 7522- DDRE

DDRE - i E J5 [a) & 7o

DDRE: OxA8
DDRE - DDE6 DDES
R/W - R/W R/W

YIRE - 0 0

[0] DDEO PEO J7 [A) % il fir
[1] DDE1 PE1 77 [l il fir
[2] DDE2 PE2 J7 [Al 5 il fir
[3] DDE3 PE3 77 [a) 45t o7

RN : 0x00

DDE4 DDE3 DDE2 DDE1 DDEO
R/W R/W R/W R/W R/W
0 0 0 0 0
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(4]
[5]
(6]
[7]

DDE4
DDE5
DDE6

PE4 J7 % il iz
PES J7 [l % iz
PE6 J7 [l 2 iz
TRE AN

w0 E WALUIES 588 PINE

PINE - 30 E M\ fese

BRI : 0x00

PINE: OxA7

PINE
R/W
HIEeE

[
(1
(2]
3]
[4]
[5]
(6]
[7]

PINEO
PINE1
PINE2
PINE3
PINE4
PINE5
PINE6

PINE6 PINES
R/W R/W
0 0

PEO ¥iij I $i %
PE1 ¥y I HdiE
PE2 ¥ I 5
PE3 ¥ I 4%
PE4 ¥ I 54
PES Jii [ #4E
PE6 ¥ [ H¥E
TREAH

PINE4

R/W
0
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SIHIE-FER T
® 30 PSIHIEBFLH DR
* 4 dHIAD

&

5| e PR A W e PBn, PCn, PDn 1 PEn 5] fifi & . R OB 5] ECST AR AL R g A AE, RO
X S8 5| BITC B o B e & R W o X AT DU R AR A T

AEAA—AMERE 1) PBn 5| JEIBRA #8 2> fid A 51 5 HEL~F 7 17 PCIO, {81 BE ¥ PCn 5] VB4 1 fil % PCIL,
fEBER) PDN S BIENES B iz PCI2, (ERER PEN S BIENE Bl PCI3. A5 BIAZ AL Ik (1)
{FBES 7 1 PCMSKO, PCMSK1, PCMSK2 il PCMSK3 2 A7kt il. i i 51 I e A8 4k rh
W S AT, AT P A RS T e A

I EX

Pin Change Interrupt Z 7728513

PCICR 0x68 0x00 51 D S o M s ) A 2
PCIFR 0x3B 0x00 51 ISR b bR S A
PCMSKO 0x6B 0x00 51 RS W A A7 2% 0
PCMSK1 0x6C 0x00 1 ISR o T o B A 1
PCMSK2 0x6D 0x00 1 IS o T o B A 2
PCMSK3 0x73 0x00 1 ISR o T o B A 3

PCICR - S| DTz H T s

PCICR - S|RINEE DT bl &S 588

Hodik: 0x68 ZRINMH: 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  #ifiid
7:4 - RE.
3 PCIE3 5l ISR A e 42 A6 3.
M E PCIE3 A7 “17 HA R Wi ERERT, 51IMISCE Pl 3 #ifHRE . (AT —/ME
BEM PEn Sl A AR L ER 2272 PCI3 i, PEn 51 B HR BT A g 7T 40 59 ey
PCMSK3 & f74 kA5l o
MYE PCIE3 1y “0” B, SIS ik 3 4kt .
2 PCIE2 5l ISR A e A2 A6 2.

-69-



LGT8FX8D Series — Programming Manual 1.0.5

LogicGreen Technologies Co., LTD

1 PCIE1

0 PCIEO

M E PCIE2 70 “17 BAJR W RERT, SIBICAE d il 2 #flife . AT — A
B2l PDn Bl T AR L #4277 4 PCI2 Hlkr. PDn B I EF BT (4 48 g 7T 40 51 E
PCMSK2 & 7% Kzl .

M E PCIE2 74 “0” B, Bl BISCE AW 2 Ak,

51 RS Tt A AL 1

M E PCIEL A28 “1” BARPWEReRT, SIMSCE Pl 1 piae. AT —ME
BEf PCn SIIEI PSR AR 2= 48 P11 ARG, PCn 5] AR I 0 46f B T 43 31 ER
PCMSK1 2 74 SRefz il .

L E PCIEL A7 “0” B, SIS ik 1 44k .

51 RS T e AL 0.

2 E PCIE0 A7 “1” AR ERent, 51SCE Il o Bige. AT —ME
REM PBn Sl BIK T A8 (L #2724 PCIO BT, PBn 5] I T (4t AE T 23 il Ehy
PCMSKO & £7 s R4zl o

HUE PCIEO iy “07 I, FIEAL P ik 0 Ak L.

PCIFR - S|BINZE PHTiR G 21528

PCIFR - B2 Witr i e

Hutik: 0x3B
Bit 7
Name
R/W
Initial 0
Bit Name
7:4
3 PCIF3
2 PCIF2
1 PCIF1
0 PCIFO

ERIA{E: 0x00

6 5 4 3 2 1 0
- - - PCIF3 PCIF2 PCIF1 PCIFO
R/W R/W R/W R/W
0 0 0 0 0 0 0
i
TRH

SIS bR A 3.

AR —AMERER PEn 5] I P AL BT 2 B AL PCIF3, 24 PCIE3 N4 R T i5 &
FEIF, MCU 2Bk 25 pCI3 HlT N M HbdE  PEn 51 I T 145 B 0 455 FH PCMISK3
FFAT AR o

PAT W RS FEP BUAE PCIF3 15 “17 #&TEE PCIF3 fi,

SIS A bR AT 2.

R —AMERER PO 51N PR B AL PCIF2. 24 PCIE2 FIA R T d5 &
FII, MCU K 2 Bh4% % P12 7 Wi N 1 itk . PO 51 B8R 187 1) 455 56 AT 43391 FH PCMISK2
FFAT AR o

PATH IR SS FE P AT PCIF2 25 “1” #i2iEE PCIF2 L.

SIS A bR AL 1.

R —AMERER PCn 5] B H-P AL #R S BT PCIFL. 4 PCIEL FNAX R T d5 &
FrB, MCU K- Bk#E 2 pein i A I it . PCn 51 50 7 W7 1) 48 A T 4031 Y PCMISKL
FFAF A o

PAT R AR S5 B4 PCIFL 1S “17 #2153 PCIFL £,

1 IS b bR B AL 06

AT —AMERERT PBn 5| T B FARL <= B 7 PCIFO. 4 PCIEQ R4 )= R Wi B
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BEI, MCU K=k 2 PCIo Hh i A\ 1 ik . PBn 51 A1 BT )4 fie 7T 49 531l Y PCMISKO
ey SLER
PATH AR S B PCIFO LS “17 #R4:TE % PCIFO fif.

PCMSKO - S|BINZE Pl Rk S 528 0

PCMSKO - 5] I B & /755 0

Hiik: ox6B

Name

R/W

Bit

Initial

Bit
7

Name

PCINT7

PCINT6

PCINTS

PCINT4

PCINT3

PCINT2

PCINT1

ERINE: 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 R/W
0 0 0 0 0 0 0

ik

51 S A A R B AL 7

HIE PCINT7 f2y “17 I, PB7 SIS i flife . PB7 S A RE~F
K B AL PCIFO, #7 PCIEO R RIA R Hh T ELAL, K434k PCio hifi.

MY E PCINTZ iy “0” I, PB7 51 FEF 2k 38 rh i g 2% 1k o

51 SR A B R WAL 6

L E PCINTG 7y “17 I, PB6 I JHIHLF AL b i h . PB6 510 11 Ha~F
MUK BAT PCIFO, #5 PCIEO SR A R Wi B AL, K4x7=E PClo T,

MY E PCINT6 Fh “07 I, PB6 5 I AL 2428 vh W e 2 1

51 B SR A e B WAL 5

LYCE PCINTS fizy “17 I, PB5 I JIFE PR th Wi flifie. PBS I JH_E A I~
AR K BAL PCIFO, 75 PCIEO P A4 /R B AL, K474 pCio FF .

MY E PCINTS Ah “07 I, PBS 5 I AL 2528 vh W e 2 0
SIS A e BT AL 4

2 E PCINTA 72y “17 BF, PB4 5IJHIHL-F IR il p iR . PB4 511 L 11 o~
SR BAL PCIFO, 47 PCIEQ A1 R i B AL, K274 PCIo ik,

B E PCINTA 74 “0” B, PB4 5| I BT pig 0 o Wi gl 4

1A A B B A 3

HIE PCINT3 A2 “17 B, PB3 5| MIH- UL sh bl sk . PB3 S Ly i
I A5 K B AL PCIFO, #5 PCIEQ A Al R i B AT, K544 PCio Hilk.

B E PCINT3 724 “0” B, PB3 5| B 1 g0 o Wi gl 4

51 IS A B BT A 2.

HEE PCINT2 72 “1” B, PB2 5l HIHLF-SU h Wi i sk . PB2 5l E Y HL~F
MUK B AL PCIFO, 5 PCIEO A A4 R T EAL, <74k PClo i

HUE PCINT2 S22 “0” I, PB2 JI L T~ 5 A48 v i i 4%

SIS A e BT AL 1.

LI E PCINTL A2 “17 B, PBL ST kg Al e . PBL 511 LAty P
MU B AL PCIFO, 5 PCIEO Az A4 R h T EAL, #2724k PClo i

B E PCINTL 74 “0” Bf, PBL 5| IR T i 28 b g 2 1k
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0

PCINTO

51 B S A A B R AL 0.

M E PCINTO 2y “1” I, PBO 5IJHNHE-F R Wik fliGe . PBO 5l Al Lf¥H~F
MAS4 B AL PCIFO, # PCIEO A7 F4: R Wi B AL, <272k PClo HTiT,

L E PCINTO £y “0” i, PBO 51 L1 2028 rp i e 4% 11

PCMSK1 - S|RINE PRTFIRS 588 1

PCMSK1 — 5| HIBZe B s 1

Hudtk: oxe6C
Bit 7
Name
R/W
Initial 0
Bit Name
7
6 PCINT14
5 PCINT13
4 PCINT12
3 PCINT11
2 PCINT10
1 PCINT9
0 PCINT8

RN : 0x00
6 5 4 3 2 1 0
PCINT14 PCINT13 PCINT12 = PCINT11 @ PCINTI0 = PCINT9 = PCINTS
R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0

ik

TRE

51 SR A 5 A 14

2 E PCINT14 £y “17 I, PC6 5T 54s rh WA i R . Pce 51/ E i) v
AR B AT PCIFL, #5 PCIEL A4 /R R Wr B AL, Fa7= 4 pCil Wi,

L% H PCINT14 A7y “0” B, PC6 3 HE P A v gl 2 1

1A R A 5 W 13

2 E PCINTL3 A7 “17 I, PC5 5l dh Wl Al e . PCS 51 IR If Hi~F
SR B AL PCIFL, 45 PCIEL LA 4 R T B AL, #2374 PCIL i,

L4 E PCINT13 Ay “07 I, PCS 5l JIEE P28 R gl 44k .

51 ISR AR R 5 AL 12

M E PCINT12 72y “17 I, PC4 51 F-SUE sh W A RE . PCa 51 _F i B~
K B AL PCIFL, %7 PCIEL ML ANA R B, #5477k PCIl ik,

ML E PCINT12 fii ) “0” I, PC4 B IR T o528 vh W 25 1

51 ISR AR R 5 AL 11

MY E PCINTLL A7y “17 i, PC3 51 P SUE s W A Rk . PC3 51 _F 1 e
K B AL PCIFL, %7 PCIEL ML ANA R B, #5477k pCIl ik,

i E PCINT11 A28 “07 I, PC3 5| BT B2 b a2k 1l

51 RIS A R 57 AL 2.

LUCE PCINTL0 A7y “17 I, PC2 51V~ B5A8 rh W gl R . PC2 510 B i) P
oA B AL PCIFL, 75 PCIEL RLRIAmrh BT BT, A2 4 PCIL ik,

% E PCINT10 fiih “0” I, PC2 Bl R T o528 vh W 24 1

51 RIS AR R 57 AT 1.

2 E PCINTO A28 “17 BF, PCL SI T AL th gl fiRe . PCL 51 B
MR B AL PCIFL, #5 PCIEL SR & /R Wi BAL, ¥2r=4E pail Fili,

MY E PCINTO A8 “07 B, PCL 5 T 28 vh B e 2 1

51 ISR A R 7 AL 0.

L HE PCINT8 £y “1” I, PCO 5l IFR P h it i fe . PCo 51 A LI H~F
AR K B A7 PCIFL, 75 PCIEL Sz A4/ R T E AL, K274 pCil ik,
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L5 H PCINT8 i “0” I, PCO 3|l -~ F s A bl 25 1k

PCMSK2 - S|BINZE PR kS 528 2
PCMSK2 - 5| JHITRZE i 2 1748 2

Hhdik: ox6D RIN{H: 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 BB

7 PCINT23 5| A6 e Bt Ak s 23
HVE PCINT23 20y “17 I, PD7 S FA-F B Wi i ik . PD7 51 B HE
YR B AL PCIF2, 45 PCIE2 AL A4 Ry T B, K2x7 4 PCI2 HTiT,
ZLE PCINT23 i “0” B, PD7 B T 228 vh i 2 1k

6 PCINT22 5| IS Ad B B Ak AL 6.
HVE PCINT22 20y “1” I, PD6 SIIAI AL~ 5 Hh i i g . PD6 51 JEI_E A HE
YR B AL PCIF2, 45 PCIE2 AL A4 R T B, K224 PCI2 T,
ZLE PCINT22 i “0” B, PD6 5| T 22 vh Wi 2 1k

5 PCINT21 5l ISR AS e Bt Ak s 21.
L E PCINT21 A2y “17 I, PD5 I I L~ O i b i . PDS 511 1Rl
PR BAL PCIF2, #5 PCIE2 M FIA R Wi B AT, ¥47=E PCi2 T,
i E PCINT21 7y “0” B, PD5 5| o P ol R Wi g 2k 1k

4 PCINT20 5| RIS A8 B 57 Az 20,
21 PCINT20 A7y “17 BF, PD4 5l I B ~F U s bl fE k. PD4 51T L1t Hl
AN B AL PCIF2, 45 PCIE2 A A4 R rh W & fir, <4 pei2 i,
2B PCINT20 24 “0” I, PD4 5| I EE~F 24 As A W gt 2% 1k .

3 PCINT19 5| AR 57 Aicfz 19
HBE PCINTL9 £y “1” I, PD3 5l MM P il e . PD3 511 EH
ARSI B AL PCIF2, 45 PCIE2 A A4 R W & fir, #<x= 4 pei2 i,
% E PCINT19 £ “0” I, PD3 5| I EE 1 Bes o W gl 24 1k .

2 PCINT18 5| RIS fd B 57 Az 18
21 PCINTL8 Ay “1” B, PD2 I Il B ~F U s i bl f k. PD2 51 L el
ARSI B AL PCIF2, 45 PCIE2 A A4 R W B fir, <4 pei2 i,
2B PCINTL8 14 “0” I, PD2 5| I HE~F 2eAs A W gt 2% 1k .

1 PCINT17 | SIS REFF kAL 17,
HHE PCINTL7 A2y “1” I, PD1 5l JAI P i il e . PDL 1 LA R
PRI E AL PCIF2, & PCIE2 AL A A R W E AL, #4774 P12 HHilT.
L E PCINTL7 fii “0” B, PD1 5| T 2s b Wi 2% 11

0 PCINT16 5| ISR fd AR 7 #i A 16
2 E PCINTL6 fi9 “17 B, PDO 51 ML T 42 ik i 68 . PDO 511 iy Hl
AR E AL PCIF2, 4 PCIE2 AL ANA R W E AL, Har=A4: pei2 Hiil.
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MY E PCINTL6 A7 “0”7 B, PDO 5| JiHl HE S ok 2% v i gl 2 1 -

PCMSK3 - S|BINZE P Rk S 528 3

PCMSK3 - 5| JHITZE Pl & 17-4% 3

Huditk: 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

ERINH: 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
i
73:(8

51 S SRR B AL 30,

M E PCINT30 A2y “17 I, PE6 JIIHLFECE ik iR . PE6 JIJHI LIFH
P B AL PCIF3, 45 PCIE3 A A4 R T B AL, K24 PCI3 i,
L% H PCINT30 A7y “0” I, PE6 51 I H T e ds b W e 22 1

51 S A R B AL 39

M E PCINT29 hily “17 W, PES 5IJMIE T2 R Wi ffife . PES 51 LAH
P B AL PCIF3, 45 PCIE3 A A4 R T B AL, K24 PCI3 i,
L5 H PCINT29 A7y “0” I, PES 5] e T 2eds b W e 22 1

51 ISR A R 57 AL 28

L E PCINT28 i1y “17 I, PE4 SIS Il flie . PE4 51 LAy
TR B AL PCIF3, 5 PCIE3 frAI4: Rh Wi B AL, K=k pai3 i,
24 E PCINT28 Ly “0” B, PEA4 5] I o P 428 b i g 25 1 o

51 ISR AR R 57 AL 27

LBCE PCINT27 £y “17 I, PE3 SR~ b ibrdl ffife . PE3 51 B
F AR B AL PCIF3, 75 PCIE3 S A1 /i B A7, WK<= PCI3 ik,
2 E PCINT27 A2y “07 B, PE3 5] 1 o P 448 i Wi g 25 1 o

51 ISR A R 57 AL 26

LI E PCINT26 A7y “17 I, PE2 SIIHLSF A Il flige . PE2 51 LAy
FE AR B AL PCIF3, 75 PCIE3 S AI4s R i B AL, WK<= PCI3 ik,
2 E PCINT26 2y “07 B, PE2 5] 1 o P 4248 i i g 25 - o

51 ISR A R 57 AT 25

2 E PCINT25 15 “17 B, PEL 5l bbbt ffife . PEL TSI B
PR B AL PCIF3, #5 PCIE3 MLAIA R Wi B AL, #4774 PaI3 k.
2% E PCINT25 A7y “0” B, PEL 51 I B P 508 rp i g 28 1 o

51 ISR SRR 57 AT 24

2 E PCINT24 £ “17 B, PEO 5| H-F- e bbbt ffife . PEO S Bl
P AR BAL PCIF3, # PCIE3 MLAIA R Wi B AL, 4774 PCI3 k.
2% E PCINT24 A7y “0” B, PEO 51 I FE P 5028 rp T g 228 1 o
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8 (I7/ERy/ i85 0

8 it #NEs

P NMRITBIL R R TT

LR R ERNENES s H B IIE
ToT AP EVENIZ IERY PWM s
ONERS T ANES

10 AZBYEY EPFDINES

i AR IL AL Pl

I XN ET

8 TR ARE TR H PWM it
SRRV N TESREOYER (500KH2€7Bit) PWM

Vi3]

TCO & —ME A 8 frse i S gs i, R PwM i, W LURS#RML = £ . Tco &
LA B ARG, 1A 8 AT, B AR B B R 2 N LR R
JGo [FIEF, TCO nJtj TC1 FLH 10 A Filsrdinds, Al LLBSAAEH 10 A7 TS ds . Ty
Azt KRG Bh clkio B A Bh rem2x (PIEB 32M RC HR3% #sda i 8 re32m 1 2 5450
AT S SR = HE U EON Bl ClktO o I8 TR 7= AR A g i) B e 42 1) 3 108t 1 AR AR OR L 3y
HE TR = ARAEAS R TAERR, THEES O R — AN o Clkeo SEPE & n—8k
WA Clkto AT LA ER P SRS BH R BT PR A . TS B TONTO Bk K
8 (2T KAE OxFF B4 HY EL i 27 /7 %% OCROA, & XN TOP, 32 XM KAE A MAX LAZR X
DB, TS S ATE R AR A E . ST EES T A TONTO BIE S ME (BT
0x00, & SN BOTTOM) B, THE#s AT n—#AE. it 5 - £uE TenTo 2k
OCROA/OCROB K, RN KA LR VT RCE ,  229h Z 8l 8 A fi th EL (S 5 0CcoA/OCoB, K
FEAE PWM BT o A REAE A BEIX I I, 355 BB IF ] (DTRO A7 47 # Bt 2 Ff T 25 it
BhEO HSImABIC AR PWM I H . 3R AT IEIEIEBE COMOA/COMOB £ 2 %K 5% 1]
OCOA/OCOB I T4 th, B BB AR AR AR, i S A A A 20 &
COMOA/COMOB 137 >k 5[4 OCOA/OCOB [f3# 4t «

T b a] B P S E AN B R R R A, I B R R e 8 K o e B F A7 T TCCROB 2547 2% 1)
CSO {7 R4z, VEANHIE W TCO AT TCA T4 Alids 75 o

THEES KRN 8 A, LRERUATHE. W= AR B T8 1 TAEAE 20 12 F TCCROA Al
TCCROB ZA7#% 1) WGMO frRdx . MRIEAF I TAERI, THEEE T — N5 B Clkto
SEIER . Bk E . ST EOR AR R, AT TIFRO FF A7 g TG AR & Tovo
P B AL 2 W RER AT = A2 TCO % H A KT

iy S LU A B T T TCNTO Al L5 25 7728 OCROA 1 OCROB HIMELIEAT ELAER, 24 TCNTO
ZT OCROA Y OCROB KRR A A AELLEIULEL, 7T TIFRO 7347 #% 1% L bR & OCFOA BX
OCFOB 7 &4 B Ao 24 b W BEIS 7] 72 A TCo iy H Eb A DT e o ki o

FIEREME, £ PWM TAERIN T, OCROA F1 OCROB 7517 4% AU E M Z5 17 s . FEM @A
AreTe BN, MR IhERER AL THEENIA B KA B/ IMERT, ZErh 25 4748 E B[R 25 5
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R LA ZE A7 2% OCROA 11 OCROB 125, WL TAERL A & Fi ik .

TP~ A SRR I 77 A A e 1) R L i A Qs o o6 ) B e DG R - B A5 ok 7 4R
i LE (S 5 OCOA Fil 0COB. HAR A= 77 XL TAEME U 27 A7 48 T 1 i . EE40 %
FLHE 2155 OCOA i1 OCOB #ir it BIAH N 51 B LR, B A0 B 1% 51 BB 77 7 27 A7 28 N

i o

TEY TCO MRS K. TCo B & 1 AT B = AR T, 1A 8 ALt EER, 2 N
H ER A BTN 2 AN = A i B G .

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

Prescaler t
| |
I :
I —| Edge Detect |<—| Sync |<— Pin Mux
I I
i —
| Counter |
| \ 4 \ 4 :
: \T/ Control I
| |
| counter |« > TCNTO |
| |
e B P ettt bveruiutete |
I OCROA Waveform Generator |
!
| \ 4
| a
| Compare DXEE TS >  Pin Mux
I Insert
|
I
I OCROB Control
I
| A 4
I .
I Compare Dead Time > Pin Mux
| Insert
L
TCO 4544
LHERA

SEI TR 0 A PUR AR 9 TAERE, BiEE @R (Normal), LLEZILECHTE % (CTC)
i, PR ik T8 LR ) (FPWMD BN A A 1 ikt 98 FZ I ) CPePwMD 53, i
FAAEREEE R WGMO[2:01 R £ o N I AARRAS IR X DU AR o 11 P NI SL A A G
B, Rl A7 R “BY SREIR, FIVNGHY “x” SREIRIX PN ELAL e iEE .

HF R
e A A S I T B s B 1T B 1 CAEAR SR, SRR e AR AR =03 1 AL WGMO[2:0]=0, 1T
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5 K MH TOP 2 MAX (OxFF). TEXFETN, 1307 O — AN ehin—i63, 4

TS B TOP ¥ H 5 IRl 2 BOTTOM FEHi 4G 2. 7ETHEUE TCNTO 28 B 1 [/ — ANt

Kt b B B A7 I T RS AR Tovo. X RPN Tovo AR 9 i, K

R BEMASPIEE . P RS FET 2 B 30E R ToVo bRk, #HnT DU B RiE e

BT AR e . B TR A RIS T R R, mT DA R 5 8 T 0

T OCOx 5| I 45 J7 [n) 23 474 % H IF 4 Be 45 2140 H EL S 5 ocox I - 4 COMOx=1

B, KA HCELUCECHT 8%, ocox 155, XFMENL T L M Am=n] LU R TH i A 3R THE
focoxnormal = fsys/(2*¥*N*256)

Hrp, N FRORMETASIET (1, 8, 64, 256 8(# 1024).

iyt Fe A B e T DL SR = A R W, HDR RS IE A N A A W, X RES S R £ cpu

(IES [ o

CIC =

B WGMO[2:0]=2 I, Eifit#as o #k cTe B, 1 KA TOP &y OCROA. 7E
AT, HE07 O — NS e — 6, M5 0 5UE TCNTO 25T TOP Bt
B ATET . OCROA 72 S T T RS, TRRITHEER I e . IR MU 15 P i) DUR 2%
Sy W4 ] PR UG ey B AR, RIAE T ARS8 AR B4 1
AR BNA B OB R, B LR VTR AR OCFO B B AL, 1L o W ek i B A o 4
Sxpri b, fE AR S5 AL AT LE B OCROA - fEas HI T4 i KAt . AERX MR T
OCROA & A (i FHXUZE M, FETHELES LATC T4 i s BAR A 1 T4 01 TAE T S KA SEHT N
IR B/ IME IR E /NG . 035 N OCROA FIEUE /N T 241 TCNTO B, THEESK K
— IR ELI VLR « 7E R — WK EL IR DG BE & 2 2 1T, THE s NS AR 251+ %03 TOP, SR J5 i M BOTTOM
HaETHEE] OCROA fH. A EBI—F, THEUE [ E] BOTTOM (1)1 £t £ B & A7 ToVOo 4
—+

B OCOx 5| I 75 [m) 73 4745 o Hh BE A4 Re A5 20 % ELBAE 5 0cox BT - 24 COMOx=1

B, RAELCRICECR 28 ocox 5%, XFEHL N Bz a] DL N A kit
focoxcte = foys/(2*N*(1+OCROX))

Hrr, NRIREFIRT AT (1, 8, 64, 256 Bi# 1024).

MAATLAE 1, 412 E OCROA 4 0x0 HIG Tl s ity , mI LLIRAS S KA N foys/2 BT H

W

LR PR A

W HE WGMO[2:0]=3 5 7 B, B iHEas o BEAPUE pwm 85, AT CLR SR AL A
PWM 1%, ¥ KAl TOP 43 511 MAX (OxFF) B OCROx. BRiE PwWM izl AT HiAth Pwm £
KAFETE & RAERE, PN H/ME 0x00 2N E] TOP J5 X [#1%] BOTTOM = #it-%4.
M7 EUE TCNTO ik OCROx B BOTTOM B, firHi L5 5 oCox & B EBE S, HkT
bt i coMmox kB, VEIE W9l . b RABRMEEIE, POE pwm B
ERAEATZR R XA RAE FIAAAAEIE PWM BRI AT o R 1 (5 5 G pwM A5 203
T TN, BRI ALK DAC B . 5 5 T LLB/ N e CRIBRFEZARSE) BIRGH, M
MR R G
Y BABROERS, eI A as iR ARG TOVO K2l B AL, T LR 2 vh 2% 18 S 8
FILLEAE . WRAPWERE, 78 bW AR S AR T AT LR BT LA SR R 48 OCROX 75 7748 -

WE 0Cox 5| IR 77 m 75 7745 o Hh i) 4 Be 45 2t LU BUE 5 ocox I . T HI4
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D T A SR

focoxfowm = Fsys/(N*(1+TOP))
Hrp, N FRRMETASET (1, 8, 64, 256 8i# 1024).
24 TCNTO A1 OCROx KA LLERULECHS, W= Ede i B (GEZE) 0Cox {55, 24 TCNTO #if
Ry, W ESEMIEE (B ocox 55, LUK PWM . Hitk OCROx HIRAE K
SRR PWM T . 24 OCROX ¥ BN 0x00 i, it ) PWM A4 (1+TOP)AN T Hi i 4ot
HAE—MNERUERK M . 24 OCROX ¥ B N KB , it IR0 JE SRR 2 1 o P BRI R

FHL7 15 IE PO 2=

% B WGMO[2:0]=1 8% 5 i, @i iHEEs o SEAMAIEIE pwMm B, THEUR R ME
TOP 737119 MAX (OxFF) Bl OCROA. TH#tdskH WA #AE, H BOTTOM i35 TOP, A5
HyF) BOTTOM, FHEE . 1HEEE ToP A1 BOTTOM KM 0y |, tHEUEAE
TOP 5, BOTTOM _L35 HAS B — AN H 4 b . 7Eid 3 sl plact #2, 1H40fE TCNTO 5 OCROx
VCECHS, % EhEE 5 ocox f = #iE Fai B AL, BT HuEdi B comox % E . 55
FERAEAREL,  XURI 4§ v 3RAF I S R ZR BN, (H AR AT (R PR P B 3 A T B LA )
FIREIE PWM BT, 2434035 BOTTOM I & f7 TOVO #5&, 4it#3ik ToP IHE L
S 1P A% OAE SR B LU RUE o an R e RE, 7 W R 25 A58 5 o AT DUSE BT UL SR 4 OCROX 7F
1725,
WE 0Cox 5| IR 77 Im 77 A48 v Hh N 4 B A5 Bt ELBUE 5 ocox I . KT R4
Fal N A A okiHE

focoxpcpwm = Fsys/(N¥TOP*2)
Hrr, NRIREFIRT AT (1, 8, 64, 256 Bi# 1024).
TEIBIE TS FE R, 24 TCNTO &5 OCROx ULFLHT, B/~ E2iiES (A1) oCox 55 . 7E
IS FE T, 2 TCNTO 5 OCROx ULHCHT, W= ARt E A (JEE) oCox 55 . Hik
OCROx FIBRAE 2 7= A= RFIR I PWM . 24 OCROx BB N i KAE B/ MERT, OCOx 15 54!
S—HRFHE P E S .

N T PRIESTH PWM YR TE S/ ME PR AR M, 7EBEA R A ELE DT ECES , A IR L T
B OCox 155 o B—FhEHLE, 24 OCROX FRIMEL FH e K AE OXFF 20738 Ay HARELHE IS « 24 OCROX
NERAE, THEUEIA & ORRT, OCox % H 5 Bif THI B4 F7 TH A EL At UL AT 1 25 SR AH IR], RIER
Fr ocox AAZ . B4 58 LB 3 ) OCROX HME (E OXFF), OCOx HUfE 2> — B {#FF, B
BITF R H & 2R EL A DU RE T 0 . Y OcOox 15 5 9 A LU IME N R o X Bk, R I 75 A
TCNTO A f KAARTFF: ocox 155, BLEPBA K AE LW UCRLR #5: ocox 155 128 — Ml
Blo B MEBLZE, 24 TCNTO M EL OCROx i fRMEL T AR vHE S, (AT 23 5 2k — IR EL A DL,
M BERAXSRRIE 7= E o [FIRE 7R ZE R OCOX 155 2% S S5 /IME 3 0 10 6] AR 12 o

FEXFT IR

W HE DTENO £k “17 Bf, $fAFEIX I [E] (1) ThAERE {58, OCOA 1 OCOB 4 Hi I X A4 1E B
TETE LG R A PR T A LA N BRI R], B TE] G B DA DTRO 27 A7 4% B THEL
I 5T PR TR . 1 R B ATZR, OCOA Al OCOB [IFEIX B[R] A 352 LIS B [ LLs
e NS ME. 24 COMOA Il COMOB RN “2” Bk “3” B, OCOA MI#: M5 OCoB )
HIERPEAMIE, 24 COMOA F1 COMOB 43528 “2” 8% “3” B}, OCOA HI¥IE5 OCOB [ 1
WRPEAR I -
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Bottom OCROB TOP OCROB TOP

l l

%
%
%

TCNTO FPWM

| | | COMO0B=3
ocoB | | | | COMO0B=3

OCOA

OCOB_pre

:

COMOA=2

=
| cowns
=

OCOA
Dead Time

OCOB_pre

| | | COM0B=2
| | | COMO0B=2

COMOA=3

0OCoB

1L

OCOA

OCOA COMOA=2

Figure 1  FPWM 23X TCO ZEX B E)IE I
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Bottom OCROB TOP OCROB Bottom OCROB TOP OCROB  Bottom OCROB

L N A
TCNTO/\/\/PCPWM

OCOB_pre _,—l—,—|—,_ COMOB=3
ocoB 4|—| |—|—| comoB=2
| l—l—,—l_ COMOA=3

OCO0A A |—,—|—,_ COMOA=2

— = = — —

OCOB_pre | | | | | COMOB=2
ocoB | | | | | COMOA=2
OCOA | | | | | COMOA=3
OCOA | | | | | COMOA=2

Figure2  PCPWM 2R3\ TCO 3 X B E)% il
BEE DTENO A7 “0” B, 4l AFEIX I ] I ThRE 2R 1L, OCOA F1 OCOB fi%a Hi v N %% H b
Bk BT AR HE T

OCOA

Dead Time

FE IR

R B T, R B R AT B B S B B R, R A B el RN i
K PWM P o s Bh o2 38 i % A 35 32M RC 418 3% 2% 1% L i B re32m 34T 2 5450k
AR BRI, TEHEAN RN BT, TRMERENE 32M RC HRGARIEAIT)GE, RIE AL
TCKCSR ZFA7#8 M1 F2XEN 7, JFREEfF— it (A B 2 E St fae . 5, BN
TCKCSR ] TC2XSO0 137 SRk 52 I+ e kN vy i 51 20

TEMRENT, RGN A S ml R o2 TR, M F e (UL TCO A7 4138 & TAE
TEFOER BRI, Rk, BB AU R A7 as i e Job 1, B ER fRiER.
Xof TR B BRI R R B AR A AT AR E S S BRI IR R, T T IE S S AR AT,
TR — DN RG B, WL NP
1) B4 A;
2) EfF ARG (NOP BUIRVE RGE B T A7 5% );
3) LEEH A A BB,
4) Efh— RGN (NOP BiIRAE RGN 4 R I A7) .

Sof I AR RS AT IERE RN, B TONTO AN Ees Iy ] HERaL, 24it5es
WTEFAT I, TCNTO FME SR i #p A8 4k, AT s i s (I8 €S0 AE) F it
TCNTO 1A -
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TR EX
TCO HFFaR5I%
TCCROA* 0x44 0x00 TCO % FFf748 A
TCCROB* 0x45 0x00 TCO il 27 /745 B
TCNTO* 0x46 0x00 TCO TH U T 174
OCROA* 0x47 0x00 TCO % Hh LI 27 4745 A
OCROB* 0x48 0x00 TCO %t LU HR 2 4745 B
DSX0* 0x49 0x00 TCO fish A Y5 | 7 A7 2%
DTRO* Ox4F 0x00 TCO FEIX o [H] 75 7 7%
TIMSKO Ox6E 0x00 SE I TS 0 H T B AT A7 A
TIFRO 0x35 0x00 SE B TS 0 TR AR R B AR A
TCKCSR OXEC 0x00 TC B Bz AR 27 77 4%
(=9 |

RV AR AR T RGN PR BT, ORAE 7 R ARSI AR T ARG
BT

TCO IBIZ 7588 A- TCCROA

TCCROA —TCO % il %5 f7- 2% A

Hiht: ox44 BRIME: 0x00
Bit 7 6 5 4 3 2 1 0
Name COMOA1  COMOAO COMOB1 COMOBO DOCOB DOCOA WGMO1 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 HHiR

TCO LLACITHET A % th s a2 il i o

COMOA1 FI COMOAO — ke 2H Al Lh st Hh A 035 1 COMOA[1:0], FH K4zl
, COMOAL OCOA K. N COMOA K 1 sl 2 fr#E AL, i b &5

P& OCOA 51, NIk iz 5| i BcHis U7 1) 27 A7 2 0 0 B i A B HH UL O

TEAF TAERESR, COMOA 4t Eh BB R i fil AN |, B W L Bk

AR A i R A

TCO LLACVTHEE A % th s Az KL .

COMOAO HI COMOAL —itZH i tb At i ABE A7 ] COMOA[1:0] , FH R4zl
; COMOAG OCOA I . N COMOA K 1 sl 2 fr#E AL, i b &5

P& OCOA 51, AN iZ5| i BeHis U7 1) 27 A7 25 0 40 B i A B HH UL I

TEAF TAERES R, COMOA 4 Hh L BB E i dil AN [|],  BoAd L L Bk

R R | A R

TCO L VUHL B % Hh A s bl = o7

5 COMOB1
COMOB1 1 COMOBO — 40 i Lt e th 455 =04 il COMOBI[1:0], H 4% il 0CoB
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(% . Wk coMOB 1) 1 ek 2 MiEEAL, i HLEEE S
0COB G, ANid iz 5| e J7 1) 5 A7 as L AU E s A e R . AEAS
A LAERCEUR, cOMOB X%t LU s JE IRt AN [, BoAA L LAt A5
I HI R AR o
TCO LA ILAL B it AR A4z (R
COMOBO FlI COMOBL —tEZH Al EL B A 4% comoB[1:0] , FHSRFZH
. COMOBG OCOB [¥fi i . IR cOMOB 1) 1 sl 2 A #E AL, i LLE kY 4
% 0COB I, ANid iz 5| I J7 [ 5 A7 2 AU s A e B . 1E
AR TAEREA T, cOMOB X%t L BEB e i AR, Hk I H i
A ) A A
TCO %P Hi P AL R A% il =
L E DOCOB £y “17 W, ful VR SC M H LS 5 ocoB #fife. ik
3 DOCOB A= fFy, FEM:E 5)5CH] 0CoB HIMTE 4L -
2% E DOCOB £y “0” B, fil & IEICH%i H LS 5 0CcoB #5551k, 2k
AR SRR, R 22 2% ] OCOB (13 B
TCO %P Hi P AL R A% IR AL
¥ E DOCOA Ay “17 W, ful VRGP LS 5 OCOA #ffife. ik
2 DOCOA Al AR, HEAFH 5)75H OCOA BT H .
21 E DOCOA £k “0” B, filt & IE G H LLEHE 5 OCoA #55E 1k, 2Kk
AR AR, RN 23 2% OCOA HIUK T -
TCO VB 7= HE AL 2 ] o 6
1 WGMO01 | WGMO1 Fl WGMO00, WGMO2 — e 4 Rl i 7= A i 035 il WGMO[2:0], F
THEES T B0 R = A 7 3, B % P AR A A% 4t iR
TCO YT = AE R A AL
0 WGMO00 = WGMOO Fl WGMO1, WGMO2 — 24l sl i 77 A i x0 4% ) WGMo[2:0], $x11
THEES T B0 R = A 7 3, B % P AR A A% 4t iR

TCO P2 1588 B- TCCROB

TCCROB —TCO 1%l 2747 7% B

Hiht: 0x45 BRINH: 0x00
Bit 7 6 5 4 3 2 1 0
Name FOCOA  FOCOB = OCOAS = DTENO = WGMO02  CS02 cso1 CS00
R/W w w W/R R/W R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0
Bit Name iR

TCO 5 il H L A 4547 .
TAETFAE pwM U, w] LA X sl 4 H bh iR FOCoA 5 “1” 17
AR A LU EUTAC . 5| L IR AN 23 B AL OCFOA ARk, A E #EL
THEERTEE, HRHH I OCOA Bk 1% COMOA 11 B AH R FE 3T,
IR B IR AE T LR LR —FF .
I FOCOA iR I —EH A% .

6 FOCOB | TCO udfilf i LR B AL .

7 FOCOA
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5 OCOAS
4 DTENO
3 WGMO02

CS02
2

Cso1
1

CS00
0

TAEFHE pwM B, 0] LR I sl 4 LA FocoB 5 “1” (15
AR A LU RUTRC . 5| LB IS AN 23 B AL OCFOB ARk, A E K EL
THEEE A, (ERHH 51 OCoB 4 T4 MR COMOB 1)L B AH B 58T
R RAE T LA UT R —Ff .

2H FOCOB MR [HME— B N % .

OCOA iy th g FTE B HIAL. 1 B OCOAS £y “0” B, OCOA T M
514 PD6 it U E OCOAS £y “1” I, OCOA HIUIE M| PE4 %
i (QFP32 3 RO,

TCO FE X I} )t A 428 1l iz o

U E DTENO Ak “17 I, fHEFEIX I [A]4 A\ . OCOA FI OCOB ¥J7E B it
T8 B 7 AR RO A LA NBE DX 8], B4 N AR B DX T 1) g E
DTRO 274728 T %o B2 A V145 1) e 52« OCOA i HE B FE Al i i como A
COMOB FIXT Wi 5k R P52, 1 UL OCOA T N FEIX I I8 5 i3 S Al M 3R 4 TR
2% E DTENO 74 “0” B, 25 EAEIX B [HI4E AN, OCOA Fl OCOB (¥ %N
# B HeBda AT AR RO .

TCO W = AR AR gz i i o

WGMO02 Fil WGM00, WGMO1 — i 4H p itk F2 7 AR B a4 i) WGMO[2:0], 4%
TR 0T AN AR T A, B WO e A R A
TCO i Bk PEAzE | i s o

P T I8 E I THEES 0 B B

TCO i Bk PEAz | s
F T I8 E I THEES 0 R B
TCO I ik FF 2 HIGAT o
F T I8 5E I THEES 0 R B
€S0[2:0] ik
0 Tom i, {5 1E v
1 clksys
2 clkeys/8, R H T SAG
3 clkeys/64, K H 5 H0i%
4 clkeys/256, 3R H T Sias
5 clksys/1024, KB T 4T 5%
6 AAESI B TO S, R IR AR
7 HPERIED TO SR, bR R

TRAE Pwm A CBIEIEAE AN cTC ) T, B Hh s O fan H PLBGROE 1 4%

il o

COMOx[1:0]

0

1
2
3

5%
ocox Writ, @M 10 D#EfE
LB VTR #9144 ocox 55
LR ILAC I 7 % Ocox {7 5
LR VTR B AL ocox 55

TR PRIE PWM LT E A A O ot RO I
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i

0 ocox Wit, @A 10 H#EfE

1 PR

2 ELARILAC S 75 % ocox f5 5, s ARMHITHCH B AL ocox 155
3 LR ULCHS B AL ocox (55, I KA ILACHTE % ocox {55

R OGAALAZ IEAR T LA AR 2O i HH LB (2

0 ocox ¥, @A 10 D#fE

1 TRE

5 T THECT UL IE S & oCcox 155, /34T B VT R I E AL
0OCOx 5%

3 THFHHCT LR UL G B AL Ocox (55, B FP it 0T EUA UL RO 15 %
oCox 55

T RNPIE P A A

| wemo2:0] | TEiES SB35 OCROX Y% | i1 TOVO By
S7.Ap) MAX

0 Normal OxFF

1 PCPWM OxFF TOP BOTTOM
2 CTC OCROA A MAX

3 FPWM OxFF TOP MAX

4 TRe

5 PCPWM OCROA TOP BOTTOM
6 TRe

7 FPWM OCROA TOP TOP

DSXO0 - TCO il RIRIZHI B 1538
Hudik: 0x49 RIN{H: 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 £

TCO il A IR PR HI AT RESE 7 L
4% B DSX07 79 17N, TC i A D 5% P i L LA 5 U OCOA/OC0B
[ fid A 4% (BB . 24 DOCOA/DOCOB 324y “17 I, Firadefi & 9 1) o Widw i 25
1EFRAL0) B 2: B 326 OCOA/OCOB UK Hit -
2% B DSX07 79 07N, TCT it A5 S K P i H LA 5 U T OCOA/OC0B
A U AR A AL

6 DSX06 | TCO fil K Ik £ {ERE SR 6 fi7 .

7 DSX07

-84-



LGT8FX8D Series — Programming Manual 1.0.5 LogicGreen Technologies Co., LTD

1 B DSX06 7 9 17, TC2 ¥ 4 Sy oy % P H L34 5% T2 0COA/OC0B

(i R R g . 24 DOCOA/DOCOB 74y “17 I, JITid fik 2 Y58 1 o Wi b i 7

1EERALI) B2 B 3% 0COA/OCOB It -

1 B DSX06 7 9 07, TC2 ¥ t 1 vy % P H L% A5 5% T2 0COA/OCOB

0 s A YA AR 1

TCO fid & V526 FEAZ S RE 5 5 AL

L E DSX05 1Ay “17 I, SIS 0 1F 2 K Mt FLRAE 5]

OCOA/OCOB HIfit &z Y54 §E . 24 DOCOA/DOCOB Hily “17 I, FTidkfih & IR )

Rk A A ALK _ETHE 2 5 355 ] OCOA/OCOB IS Tt -

LY E DSX05 1A “0” I, SIS 0 1F 2 K Mt ELRAE 5]

OCOA/OCOB IJfit R I5 25 1T

TCO il A UG FEFEHI AT RE 2 4 fiL.

HUE DSX04 iy “1” I, AMEChIT 0 1E ok M HUBUE 5

OCOA/OCOB HIfit & Y54 §E . 4 DOCOA/DOCOB Hily “17 I, FTidkfih & IR )

Rk A A ALK _ETHE 2 5 355 ] OCOA/OCOB IS Tt -

i E DSX04 7y “0” B, SN 0 1F 0k M A LEEUE SR

OCOA/OCOB FJfi /R I5 25 1T

TCO fid & Y52k FEAZ I RE 5 3 AL

LY E DSX03 {2y “17 I, ML 1 B BliE 1 1E Ok M L

55 % OCOA/OCOB [l /I #: {f HE. 24 DOCOA/DOCOB fiiy “1” B, B
3 DSX03 | ifi i s Hh Wb 75 25 A7 2R 19 B FHIY R 22 B 325 OCOA/OCOB I 4

Ho

M1 E DSX03 {2y “07 B, ML LEHS 1 B liE 1 1E Ok Ml B

= 5% OCOA/OCOB il & PRt 2%

TCO fih V5 e FEAZ I RE 2 0 A7

YE DSX02 {2y “17 B, AEALLLEHS 1 A TmIE 0 1 A ok Y b

55U OCOA/OCOB [Ifil R IF# AL . 24 DOCOA/DOCOB hrly “1” I, Fif
2 DSX02  Jgfit R IF ) o Wik & B AR 2 AL 1) _ETHE 2 F 31 5C ] OCOA/OCOB I3 4

e

Y E DSX02 {2y “0” B, AEALL LIS 1 A TmIE 0 1 A ok Y b

55K OCOA/OCOB [ & JF 4% 11

TCO fid A VR e PEAR L RE S 1 A7

YE DSXOL Ay “17 B, LI LEHS 0 A TUmAE 1 1 A ok Y b

55U OCOA/OCOB [Ifil R IR # AL . 24 DOCOA/DOCOB hily “1” W, Fif
1 DSX01  Jdfit R IR 1) o Wik & 25 AR 2 L 1) _ETHE 2 F 3 5C ] OCOA/OCOB [ T 4t

e

Y E DSX01 {2y “0” B, AEALLLEHS 0 A UmIE 1 1y A o Y b

&5 OCOA/OCOB [ & JF 2% 11

TCO fih ¢ Y56 FEAZ I RE 3 0 Airo

Y E DSX00 {2y “17 B, LI LEHS 0 A THUmIE 0 1y o T b

&5 OCOA/OCOB HIf & Y5 i Ak . 24 DOCOA/DOCOB £y “1” K, Fif

A R 1) T AR 6 A A AR AL Bt 22 B 355 ] OCOA/OCOB (11 T 4

He

Y E DSX00 {2y “0” B, ALl LE A 0 A THUmIE 0 15y ok Pl bLA

5 DSX05

4 DSX04

0 DSX00
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{Z 5% OCOA/OCOB FIfil & B A 24 1k

R Ut fid R P e R
3] OCOA/OCOB 3 FL 46 H B fih & IR I $ R 455
__
DOCOx {374 “07, il I 5% P T th 1)
Rep 4%

1 0 LA AS 0 J@IE 0 ACIFOO )b THH R 5G] 0cox i TE i th
1 1 A LA AR 0 1EiE 1 ACIFO1 I THERE 5G] Ocox i TE i th
1 2 B LS 1 3@iE 0 ACIF10 I B TR 5G] ocox T i th
1 3 LA AR 18 1 ACIF11 [ E TR 5G] ocox % i th
1 4 GRS 0 INTFO F_b FHRRE 5 Ocox 5T i th
1 5 5| I FEAR AL O PCIFO ] TR 55 P OCox I % it
1 6 TC2 i TOV2 [ _EFHIKE 9% A ocox Y T 4 Hi
1 7 TC1 i TOV1 [ _EFH¥ K 9% A ocox Y T 4 Hi
R

1) DSXOn=1 7~ DSX0 ZF (724515 n Al 1 B, 27 74 ] [F] I B AT .

TCO H+¥{E S5 88- TCNTO
Hidi: Ox46 ERIME: 0x00
Bit 7 6 5 4 3 2 1 0
Name = TCNTO7 @ TCNTO6 = TCNTOS5 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 iR
TCO TH UM A7 A4
L TCNTO 25 A7 35 7] LB THEAR 1) 8 i BUEBEAT 525 Vi ]«
CPU X TCNTO 25 £ %5 1) 5 A 2 A T — AN 58 o 2 i e R S L LU ASC VT S 1
KA, RUEER 2 S8 IE. X RVFRIAH I TONTO ZF 243 (1116 5 OCRO
7:0  TCNTO  [MME—EIMAL 5 K.
U5 N TONTO HO%{E 45 T 8045t OCRo iR, HLARILIE M2 F2k, iEmMA
TERRIBIE KA R
AT R B R R s B #3457 B3, (B cPU TR LAY ) TCNTO. CPU 5 114K
A5 LU IE T EUINEEE L R S

TCO fiH LR E 1585 A- OCROA

OCROA - TCO i B F /775 A

Hodik: oxa7 ERIANH: 0x00
Bit 7 6 5 4 3 2 1 0
Name @ OCROA7 = OCROA6 = OCROA5 = OCROA4 OCROA3 = OCROA2 OCROA1l = 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 Eiipry

TCO fir HH EL AL B A2 45

OCROA 1.8 —/> 8 S ELHE, AW 12525 508 TCNTO HEAT L. Hhds

VCHC AT LAF ke = At H L b, B3 I RAE OCOA 51 L = AR «

L fdE ] PWM BLEURS, OCROA 5 A7 48 F XU R i A7 3 o T ol AR
7:0 = OCROA | FMINLACIEFHEAT, MEMIIREREE LN . WP a] LUK H5H OCROA 1%

A 5 TR A BB IME RS ZI R, I L= A AR FR I PWM fik

O T ke

fEFXUE PP IIRERT, CPU V7 M H/2 OCROA EMarfies, XL hfsnt

CPU 7 Il {1 /& OCROA 4= & .

TCO B LS 1588 B- OCROB

Hhhik: oxa8 ERINE: 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 ik

TCO %t HA B A A7 AR -

OCROB B & —A™ 8 MLMERE, AMWrth 5 i 423 50E TCNTO BT LLEL

FLAR UL AT AR SR A At B2 o BT, B0 R SR AE 0coB 5L 7 AR «

LfEH PWM HEE, OCROB 7 A7 d ¥ X G2 i &5 A7 v o 1T 00 AR ASE
7:0 OCROB  URIVLHCIE TN T, MZIRe R AR IEm . WG r] LU % OCROB

AR S TR KA BURIMERT ZI R B SR, MBS 1B AR FRI

PWM fikt, JHBR T FHiket.

13 ISR D REIT, CPU 71 (112 OCROB ZEif 7748, 2% Ik

I CPU U5 7] ) & OCROB A& o

TCO DY R IEETSES- TIMSKO

TIMSKO — TCO 7 it SRk &5 77 o

Hiuhik: 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 iR
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7:3 &
TCO %y bb A B UL AL o W BE Ao
4 OCIEOB fiiy “1”, HARWiE AL, TCO ft bbik B VLI Wi ffiRe.
PLAVLAL A RIS, R TIFRO A+ OCFOB fir 4 B AZIY, A4
24 OCIEOB 172y “0” B, TCO #ith bk B VCHCH Wik 2k 1k,
TCO i LA A UCHE AP I REAT o
2 OCIEOA 72y “17, HAJR Wi &AL, Tco it L A VLA H Wi ERE. 4
L DCFe & £ R, B TIFRO A7 OCFOA o # B A, A=A,
24 OCIEOA {74 “0” B, TCO it Lhise A ULHEC A Wi ds il
TCO Vit Y T s RE A
2 TOIEO 1A “17, HA R Wi E Az, TCOo it H Ik ffift. 24 TCo KAEEH,
B TIFR ) TOVO Argit B ALK, =4z,
24 TOIEO 724 “0” B, TCO i th H Wi 2% 1k

2 OCIEOB

1 OCIEOA

0 TOIEO

TCO YRG5 as- TIFRO

TIFRO — TCO T BT i A7 Ao

Htik: 0x35 ERIH: ox00
Bit 7 6 5 4 3 2 1 0
Name OCOA ocoB - - - 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 ET:p

it LB K4S 5 OCOA.
i LB AE 5 OCOA, BAFFTEATT S o B AT 7E R A BE OCOA 15
SHiH ZHARR 10 5 AT, FIAGIEHL OCOA A7 (148 SRR HICKE L H
LLE I IEAS S 1Rk, R i@ AL B COMOA AL ANE L FOCOA Nk AR
HoARM:, WEGAERE OCOA 555 & HARR 10 51 L2 Btk 2 &1
Tk
i LBk 5 5 0CoB.
i LB TS 5 OCOB, BRI S . BRI 7EAR A B8 OCOB 15
Sha AR 10 51 EZ AT, TSGR OCOB Air i B KR IUKE 2L
LLECR A Sk, JFal @it il ® coMoB I E A7 FOCOB A7kl
ForRrE, EERTE(ERE OCOB 1554 2 AR 10 I L2 JEr=A 2 R 1
Tkt o

5:3 fREE
TCO i b A% B DTHC kR AL
2 TCNTO %57 OCROB I, LUHLF T4 HILEAE S, JFEM RS

2 OCFOB | OCFOB. #7UbAt#ithLbis B ik oCIEOB Ny “1” HAJR T Wit E
fr, WSsr= R L B . AT Ik P AR 55 F2 P IS OCFOB K H 3l
%, =X ocFoB 75 “1” WAlEFIZAL.
TCO #irHh EL A A UTHCAR AL
27 TCNTO %53 OCROA R}, LUHUICH4 HILEAE S, JEEA LR &

7 OCOA

6 0coB

1 OCFOA
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OCFOA. UL #ith LbEL A HIi A OCIEOA 25 “17 H AR iitn £ &
£, W2 r=A s LhAe A FFIT. BT M BT AR 45 F2 7B OCFOA Kt H 3l
%, B OCFOA 15 “1” WA[jEFZAL.

TCO i Hbr &AL

M RER R AR T, B AR TOVO. F GRS i H AR T B8 TOIED
A1 BARTWREEAL, We A . BT IR SR
i Tovo ¥ HEhiEE, S Tovo 15 “1” thAliERI%N .

0 TOVO

DTRO - TCO SL X BY @ EHI T 5238

Hhhik: ox4F ERINE: 0x00

Bit 7 6 5 4 3 2 1 0
Name DTRO7  DTRO6 = DTROS = 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 R
TCO FEIX I /] FF 745
0 DTRO 24 TCCROB Zi 1725 DTENO £ “17 W, i ASEIX I Al¥E k488, fr

FARISEIX IS 18] f DTRO $RAE, I (8] fHC D DTRO AN HiS B pfroef 12 )
I 8] o

TCKCSR - TC [¥ #pin & SINET =8
TCKSCR - TC B4P45H] SRS F TR

Hbdik: OXEC ERINE: 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 iR
7 - TR

RC 32M £ 55 A e 2 ) £

21 B F2XEN A724 “17 BT, 32M RC #R%; #8 A4 H AL RS, i 64m
6 F2XEN [ ade iy o

MY E F2XEN f78 “17 B, 32M RC 4R 3% a4 10 55000 HH i 25 0k, ASRefir

64M 1] iy T4 4

TC s i B Kb A 16

UL BT TS 1 A AR IR

TC g I et bR 47 0.
4 TC2XFO | 43| TC2XFO firy “17 I, RUEM 143 0 LIE T s m s,

“0” I, T 0 TAET RGN,

5 TC2XF1
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3 - TR
2 AFCKS  ACO/1 JEUEITBhik$%, TE4HE 557 OP/AC BT
TC i ppps i P b7 1.
DL BV 1 AR IR
TC s pppsE i P 1467 0.
0 TC2XSO0 | i E TC2XS0 Aoy “1” B, EFFEII MRS 0 TAE T kit el
LI E TC2XS0 A7y “0” B, EFFEN VA 0 TAET RGn i

1 TC2XS1
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16 (JER/ 118055 1

EIFAY 16 1121, FVF 16 {BY PWM
2 MRV LR BT

W PR R T 528

1 MENREIERTT

BWABIRIR S IH28

U NSV En g S aa =Pl IE=1
T HEPBIBAHZIER PWM

gZa) PWM [FER

NSRBI ES

4 NMRITAPRTIR

R X N 8EHIR PWM

4P OERURRB IR A PWM it
SRR T ESRE YK (500KHZ@7BIT) PWM

#

TCCRI1A TCCRI1B DTR1 TIMSK TIFR

B I USRI U T

Clock Generator

I

Clock «——rem2x— clkio |
Prescaler «—e 6 |
v v |

I

—| Edge Detect |<—| Sync |<— Pin Mux [« T1
l-——-—- - -
| Counter |
| A4 v |
|
|
Control |
| v |
: Counter [« »  TCNT1 :
| |
e e e e e -
: ICR1 Input Capture :
| |
| = o= ACO— |
| ge oise |
<_
' Detect Canceler _ '
: Pin Mux |« : ICP1
[ N |
i OCR1A Waveform Generator i
| \ 4 |
| : |
| Compare Dela'\1d Time > Pin Mux > OC1A
| sert |
| |
| |
| OCR1B Control |
| |
| 4 |
| g |
| Compare Dead Time > Pin Mux > OC1B
| Insert |
L e |
TC1 4549
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TC1 /& — /Ml 16 AL I THEgs i, SCRE PWM BT, AT DU R A2 3 . TC1 &
1A 16 MriH S, TR AR R T, 2 ANOL R H R LA 1 N PR
JGo [AE, TC1 nY TCO FLH 10 ATl oy Aiids, o n] AIAMSZ A 10 AR Tlor Aiids . Tl 534
BXF A G B clkio B ERE BT rem2x (P #EE 32M RC HR3% wsfi HU IRl re32m 1 2 5850 #3847
IR A AETHEO Bl Clktdo YA A AR 2 ) B e g ) T H A 10 AR A QRN Lh i Hh
TERI= A o MRIEAF W TAER, T3 B — T B Cikel SRBLE R In— 2 — 45
o Clktd AT LA E Y b YR B Ah R IR = A o 24 BB iS00l TONTL Bk f KMl (%5
FM AR OxFRFF ol [ 5 {E Bl HY L 75 47 %% OCR1A BRI N FE 277 4% ICR1, & XA TOP,
TE SCRKAE T MAX DR XD B, THEas 2 AT B a0k —#E . i 338 10740l TeNT1
Flikfx/ME (Z5F 0x0000, & XN BOTTOM) B, iH3ss < ibirin—#elE. At 5asnit5
fE TCNT1 Fi5 OCR1A B OCR1B B, WM& LLEITECRS, 2 7E e E M s 5
OC1A B OC1B, K=/ PWM . MMl RESHANSEIX BRI, 15 MAEXES ] (DTR1 2747
FEPTXS ML B O B SEABIE T ER PWM . MR RS ERT, L
Y ik & B FFUR BAE 14U, 1ICRY FFAE A% 2 e SRS S R P T S . B T
% COM1A/COM1B fi7 AE KI5 OC1A/OCIB MM 4, Bl e BN A 2 Y5, 24 fil
KA R AR E 315 E COM1A/COMIB 473K 56 ] OC1A/0C1B I R4 i -

THE ] | PN BB B AN A A ke e A, B A Y 2 R A 43 ATk B 2 T TCCR1B 4%
PRI CS1 AL RIER, VEANHGE W TCo A1 TCL T4 AiAS &Y .

THEES TR 16 17, SCRFRU R85 P 7= R A QR T 2508 16 TAE A2 0l 47 1 TCCR1A
F1 TCCR1B ZF A7 #5111 WGM1 Az R4z il o AR YA R TAEAL S, TH s i — AN 2 8 clkel
SEIEE . Bk AE . SOk R R, AT TIFRL 2947 85 1030k H ks & Tov
Pt B . 2 W RER AT = A2 TC T2 A T

it PR O U ERE TONTL A H BL 27 A7 4% OCR1A 1 OCR1B FUMELIEAT UL, 4 TCNT1
%7 OCR1A B OCR1B HIFRAKAELLECULEL, 17T TIFR1 754745 % LEhr & OCF1A 8L
OCF1B {7 2 B AT . 247 Wi GBI R 7= 2E T i B VT e H B o
TR, £ PWM TAERINT, OCRIA F1 OCR1B #5917 4% AXUE M 5 /7. FEM @M
AT eTe BN, MR IIRER AL T RNIA B KA B /IMERT, St 25 4748 E B[R 2D 5
BrE L 27 /2% OCR1A Al OCR1B 25, 1 W TAFRE A 254k

P A AR B 7 A A s ) A L A RS g o) 6 P BB G P AT o it 2R A
Bt ELBGB S 5 OC1A AT OC1B.  HAA ™ A 07 QI TARRL ORI Ar A7 4 T ik . T T
HLECBOEAS 5 OC1A A1 OCB it FUAH ML 5| B LI, SE A 00 B 1% 51 B A Bdfe 7 1) 95 A7 28
Bt o

WA/ 5:n

SERTHEEE 1A SFAN R AR, iEE @R (Normal), LEEZILECIHTE % (CTC)
B, PRkt 58 FL ] (FPWMD B, A RLAE IE Kk 58 BE iR (PCPWM) B3, AHALI
FAZIERK R 58 FE ] (PFCPWM) B, MR ABE (1CP) i, i A sga il £
WGM1[3:01REEHFE . T I RARAGR IS i T PSS st t s e, 70 Al
“AY B SREIR, HNER) “x” SREIRIZPIAN N LR T IEIE
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R A
S A 2R I T s B T LA AR, SRR i P AR A % A WGML[3:0]=0, it
(W B RAE TOP 24 MAX (OXFFFF). fEIRXFET, 11805 OB — AN E e — i3,
MR BIA TOP i S Bl 2] BOTTOM HL 46 2. 7ETHEUE TCNTL B Rl R 1 [F] — A~
THEO i BB A7 2 B TH RS AR R Tove. X RS TovL bR st g2 28 17 s, H
AW EMASPIEET . W RS T2 BaER TovL brds, BT DU kg
SERTH R I e . MRIER NIRRT T 75 25 8, nT LABE R 5 N T H U .

T OCIx 5| I 45 J7 v 23 474 % H INF A4 BB 45 214 H EL S 5 oCIx I - 24 COM1x=1

B, KA HCEUCECHT 2 80%: OCIx 155, XFMENL T I M amZn] LU T i A 3R THE
focixnormal = fsys/(2*¥*N*65536)

Hrp, N FRRMETASIET (1, 8, 64, 256 8(# 1024).

ot LR B T T DARI R A v Wy, (R R AR Ml A AN F b 7, KRR TR 2 CPU
IR T o

CIC =

W H WGM1[3:0]=4 B 12 iF, EWFiHEes 1 3 cTe . 24 weM1[3]=0 i, 3R
KAE TOP Jy OCR1A, 2 WGM1[3]=1 i}, 1t K{H TOP ¥ ICR1. N L WGM1[3:0]=4
fiskitiR crC BERXAMEEAT, 807 O — AT i —id it Eeis S
TCNT1 &1 TOP T s £ . IX /MBS Y AT DUR 25 5 142 1) U ASC UG e s (R 40,
W T AR SRR A

L H A 3k TOP I, iy EL AR ULECKR & OCFL A B A, A SE A v W4k i B8 A7 P o 27 A o
Wro 7R W AR 45 R BL AT LLSE B OCR1A {7 e . FEIX/MEZUT OCRIA B 1 W ZE M, 1E
THEES LLIE TR A2 B ARAR A T2 i A T 4 o K AR BE B 3 e/ IME IR M2 /N0 21
FE5 N OCRIA IEUE /N T I 1) TONTL (R, THEERKS R — IR B ILRL . 75 F — Ik ELis
VCECRAZ AT, TS AEAL TS MAX, SR FEM BOTTOM FF4h1HELE] OCR1A. FiIf
AR, THEUERIE] oxo S Bk LB AL TOV ARk

WHE OCIx 5| IR J7 m 75 A48 o th i 4 B A5 Bt ELBUE 5 oCix I . T R4
] AR R T A SR

foctxcte = foys/(2¥N*(1+OCR1A))
Hrr, NRIREFIRT AT (1, 8, 64, 256 Bi# 1024).
MAATLAE 1, 12 E OCR1A 5 0x0 HIG Tl s sty , mI LLIRAS B KA N foys/2 BT H
W

2 WGM1[3:0]=12 K 5 WGM1[3:0]=4 ZE1l, HE5 OCR1A FHICH I AL ICRL BRI AT,
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H PO P

BE WGM1[3:0]=5, 6, 7, 14 815 if, SERTHAGER 1 BEAPE PWM B0, TR
i TOP 43514 OXFF, OXLFF, Ox3FF, ICR1 Bk OCRIA, HILLAIR 4 Esift) PWM P . PRk
PWIM AT Al PWM B R 76 T2 2 M A . %038 A BOTTOM ) TOP J5 X[l
5) BOTTOM F7iH4, i $({i TCNTL 515 TOP o8 BOTTOM I, 4l 4% 555 OCIx 0¥t
BRI, W T L R COM1 UL, VI LA AR B A . B TR Sh 0,
R PWM B R E A R S XU B A (ARG S TF PWM SR B A% . R 7
s PWM 855 T T2 A5, RO LI DAC JSEFF o RSB B T AR/ b TE IS CrR e
B [T, TR B SR .

A BB TOP I, eI TH AR AR TOVL Kt B AL, JFE HLELE s (B SE B 2
PO E. R P IWTAERE, 7R WAk 55 R A T LUSEET OCR1A 5 4745 o

WE OCIx 5| B 7 v 25 A7 4% i i B 4 ReAS 20t HL U 5 oCIx T . PRI
Fal N A2k iHE

focixfowm = fsys/(N*(1+TOP))
Hrp, N FRRMETASIE T (1, 8, 64, 256 8(# 1024).

24 TCNT1 fl OCRAx K AELLHRUCHCES, W =AM BN () 0CIx E5, 24 TCNT1 #ii4
ERF, W ESHES (B oCix 5%, LASKR™4E PWM . it OCRIx HIMK{EHR
LR R TR PWM BT . 24 OCR1x BEE Y 0x00 I, % i PWM 94 (1+TOP) AN Hi it b
A ALK . 24 OCR1x 8 )y TOP IS, %y H U T e 82 1) v Ho P BRAIG FEF

WS H OCR1A {E 4 TOP H: 13 B COM1A=1, firth LA E 5 OC1A & 774 5 S N 50% K PWM

FEL7 15 IE PR P22

Y E WGMO([3:0]=1, 2, 3, 10 8% 11 if, ERFHEEE 1 3R EIE PWM 2, 1
BB KAB TOP 4399 OXFF, OX1FF, Ox3FF, ICR1 B{ OCR1A. it %#s % F X A #4E, H BOTTOM
I E] TOP, ARG S #IE ] BOTTOM, FE & A, 1HEE]IE TOP Ml BOTTOM i 34 2 A8 it
07w, THEEALE TOP 5L BOTTOM b8 R4S B — /Mt #if b 7Eid I st #2rh, 1HE
f§ TCNT1 5 OCRix VLACH, #ith b s S oCix B piE ek AL, BT bt i
COM1 M E . HHMEIEALL, XU m e rTSRAF I B KA B/, A ARG R o Bk P B i
& T HpLEEH]

FAEIE PWM BT, 241 5E135 BOTTOM BB A7 TOVL A5:E, 4T3 3k TOP BHE LR
SR R A S B LBl . an R W RE, 7E R W R S5 FE e AR AT DLRE BT LR SR 8% OCR1x 7
A

YLE OC1x BIHHCHE 7 175 17 8 Jof s 4 R B 11 LL e 5 OC1x WOl WO RO T
P T 0 2 2 51

focixcpepwm = fys/(N¥TOP*2)
Fobt, N FRIEFAHET (1, 8, 64, 256 5K 1024).
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R EGE R, 24 TCNTL 55 OCR1x IR, WP~ A28tiaE (B OCIx 5. 1£
RO R, 2 TONTL 55 OCR1x ULACHS, PR~ E#MEN ((BF) oCIx 55 . HIt
OCR1x HIMAR 2 7= 5k ) PWM . 24 OCR1x ¥ B A TOP B{ BOTTOM I, OClx {55 #iH!
2 — EARFHIC AT 55 H T R A OCR1A 24 TOP JF & B COM1A=1, fiith tL & 5 OC1A
SreAE 2N 50% 1) PWM 3

N T ARIER . PWM JEAE BOTTOM I IS Rt , 763 AL ELER UL IE IS, A5 P AT 0 T
2B oCIx 55 . HB—FEILE, 24 OCRIx HIMEH TOP B A AHABEIERT . 24 OCRIx A
TOP, TH4U{HIA ] TOP B, OC1x W%t 55 5 THI B 77 TH A E A UTRC 1) 25 S AH 1F], RIPR$F OC1x
ANAR RIS B T EL BB VTG OCRIx A (FIE TOP), OCIx B & —E4REE, HBIJHFIT
Het & AR FE UL RC T fR G o BT OCLx (55 AN Ui /AIME o6 B, DRI R ZE7E TCNT 2]
REKEI B OoCIx (55, BRRIA KA LR UL EC S #1%: oCix (5 5 s — A i, %=
PRI DL, 4 TCNTL ML OCRIx B TFaa 2T, PRI 2 25 2k — IR LB UL HE, AT 5 /S
ARG . FIRE T B RS OCIx 155 25 SCH S/ IME P3O0 (1R o Bk b

T BZAE I PO G

% B WGMO[3:0]=8 5% 9 i, @i iHEEs 1 BEAMAARAZIE PWM B, THETI B
KAE TOP 437124 ICR1 B OCR1A. T # R XA #E(E, H BOTTOM &34 E] TOP, #A/5 i
153 BOTTOM, FJEE & M#AE. 1HEEIA TOP F1 BOTTOM B ¥ XA t1-4077 1), THE{E7E TOP
g BOTTOM 3% R4z B — AN i b . b3 st imod #2H, THEUE TCNT1 5 OCR1x LR
W, W HERE S OCIx S BEUE A, Bk T A A coML B B . 5
VEFHEL, R R AE AT IR BB R BN, AH LR AT (R0 B 14 B 5 T FEATL AR

FILARRASIE PWM R T, 431455 BOTTOM I B A7 TOVL bRk, I HAEELEZE v 2% 1)
5B B LA, B8 LU HI B (D2 A AL AT R AE IE PWM RS SCRIAR A7 42 1E PWM A5 3
KA g o IR (i RE, 76 W IR 55 25 A mT DUSE 37 LAt 2 v % OCR1x 7488 . 24 CPU X
A% TOP {H R ORC1A X ICR1 FIME RS, DAFULRIUEHTHY TOP AN T ELEM AL TOP H, &
W L VE B AN 2 R AR

WHE OCIx IR 77 1n) 75 A7 4 o Hh i) 4 Be A5 B H LLAUE 5 OCIx % . T B n]
NN S

focixcpfepwm = Tsys/(N*¥*TOP*2)
Hrr, NRIREFIRT AT (1, 8, 64, 256 Bi# 1024).

TEIBIE TGS R, 24 TONTL 5 OCR1x ULELHT, BB/~ E#iiES (BA) oCix 55 . 7E
B EOE RE T, 4 TCNT1 5 OCR1x ULHECHT, W= AEZEmE N (EE) oCix 55 . Mtk
OCR1x FIFRAH 227 AL FEHR I PWM . 24 OCR1x X N TOP Bi BOTTOM i, OC1x {5 5%t
o — BRI AT BOE P W A OCR1A R4 TOP I B COM1A=1, fijth EL4 {5 5 OC1A
S AN 50%H) PWM i o

K9 OCR1x ZF A7 /& 7E BOTTOM I ZIEE T, Fir LA TOP i P4 T+ A0 Bk P i HH 0 L —
RER, A A T S0 FIAR AL 8 T AF PR R AR B o

M & 2 TOP MBI, Bedf>RH ICR1 2747 234F N TOP {1, I & WGM1[3:0]=8, LI} OCR1A
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AR U FT KA PWM Fr o SR B S SIR AR PWM B, Al 2 AF TOP {H,
OCR1A HIXNZE M & HIE AT XA «

AR

NS R A, IR O T 0 A 5 B R A e 2, ) DAZE
TR TR SR HEAT, ANl SRR 2 B P ICRL (A 10 4 TOP M B T 7= A R

AMER A R AR i R A 5 B S B ICPL N, BT DLd R AL L A B e ok SE B . 24 5] B 1P
R R AR, S LR R S ACO HP R AEAR (b, IF HLIX AN HSFAR Lt
N ICHT R, MRtk DRR 16 A7 THEUE TONTL Bia sl & i % A\ i
TATAY ICRL, [FIB S NS HERR & ICFL BAL, 25 ICIEL Ay “17, H NGl P bs oK = A S A\ Hili
e,

3 Y B L AR ] IR A P A7 4% ACSR B EL B A i B4l A ACIC SR A\ 4l
P AR 1ICPL B ACO. LRI, AR AR T REIE A — U A 3L, PR e AE A fid
FVRJE AR ICFL AT — Ui Z R A R St B 1R 1 45

FNFHHAS 5 E0 — N P (0 75 1) 28 2 I N AL VTR I 4%, AR A AR PRk B i Ar
ICES1 WML, BRCINE w2 15 2 Al 26 M Hif 38 2 — ANRT B B2 D8k, xT
NG S AT 4 UCREE, R 4 YCRPEE AR S I 40 H A 2508 NI R85 o W 7 41
P41 TCCR1B ZRA7- 281 ICNCL fo7 4% | Hfd A el 2E 1.

A SETIRERS, 2 ICFL B A A, NS ATRER A LA ICRL W A7 a3 1R, BN R —ik
M FEA R A S ICRL FIMER B A RES NI L P Ik, ZEAT AT A\ B A A
T A AR R T S T4 TOP i

B N PLE RIS AL bR AT o] R SRH SR L (5 A B B S B R AE, LAl SR
Eo MEAMBAE 5 1 L 25 LU ZOR BRI 5 02 S il A, PRI ICRT B BL S 2R
PR A IS 53

FEXFT IR

WE DTENL £ “17 B, $@AFEIXHS A DhaE#E ffifE, OCL1A £l OC1B {4 H I I 1L
B JEIHE LU i P AR (R B A N TR BRI I ], B (RIS BE D DTRL 2 A7 2% BTt
B A BT N (IS AIE . a0 R TR, OC1A 1 OC1B FRIZE X IS a4 A 332 LI IE B B
B OY AR #E. 24 COM1A F1 COMIB [Fl “2” B “3” K, OC1A KIS JEMKIEL OC1B
IS TEARPEARTR], 24 COM1A FT COM1B 73730y “2” Bt “3” K, OCI1A [J%IE5 OC1B Ky
TR A I o
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Bottom OCR1B TOP OCR1B TOP

I I !

OC1B_pre | | | | COM1B=3
ociB | | | | COM1B=3

oc1A | ] | comss

OC1B_pre | | | | COM1B=2
0OC1B | | | | COM1B=2
OC1A | | | | COM1A=3
OC1A | | | | COM1A=2

Figure3  FPWM RN TC1 ZEX BT E)IEHI

Bottom  OCR1B OCR1B Bottom OCR1B OCR1B Bottom OCR1B

CT LT T T LT
TCNTl/\/\/PCPWM

OC1B_pre | | | | | COM1B=3
0OC1B | | | | | COM1B=2
OC1A | | | | | COM1A=3
OC1A | | | | | COM1A=2

Dead Time H H H H H

OC1B_pre | | | | | COM1B=2
0OC1B | | | | | COM1A=2
OC1A | | | | | COM1A=3
OC1A | | | | | COM1A=2

Figure4  PCPWM R T TC1 JE XA El=H
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BEE DTENL AN “0” i, 46 AFEIX I ] ) DhRE#E 2R 1E, OC1A F1 OC1B % i N % H b
Bt AT e AR R

R
R IR, SR B A B A S B B B, SR A v ol R R e
HER I PWM B o b A B 3@ 5 Y3 32M RC R 3% % HO 4 HE B re32m 3047 2 5450
fereA i, B, RN AT, T ERE N 32M RC IR 2% AT RE, RUE AL
TCKCSR ZFAf7#sf] F2XEN 7, FF55fF— @ i i) BB 5 8 G S fae . A5, nTEM
TCKCSR ) TC2XS1 o7 SR il 52 I+ e kN v T i i 2

FEWEGAT, RGNS mEE B TP KR, AT A (L TCL w7453 2 TiE
FEr RIS ik, DRltt, MCEAMERUXRA AN B2 R P, BRIEN fEE

X R I IR (27 A7 e AT AR B SR S BRI O R IR SR, M BT S SRR, 754
Ry — RGN Bh, W DLUN AR

5) HEAAFE A

6) R —NRG BN (NOP BURAE RGN B T B A748);

7) EEEEAAA A B,

8) R —NRGH BN (NOP BUE(E RGN B NI Z 748

XF TR I B R B) AF AE A AT SR AR, YEREN 8 AL AR AE AR T AL, TN 16 i
WA AS01E (OCR1A, OCR1B,ICR1, TCNT1) K, JCitHURALZFEsE, SR — A RGN 8
Jei, FRELEUE AL AR AAE, T AEEEEL TONTL FMERT, it S esia e 4T 50, TONT (1)
2B E i eh AR h, AT s e CBCE CS1 oNE) T TONTL HIME

HL OCR1A, OCR1B F1ICR1 I, W44 LL T 5.
1) $H{ OCR1AL/OCR1BL/ICR1L;

2) HfF ARG E (NOP);

3) iZHl OCR1AH/OCR1BH/ICR1H.

BRHC TCNTL B, A% DL T AP I%.
1) H CS1 NZE;

2) HfF ARG E (NOP);
3) B TCNTAL FME;

4) TN RGHE (NOP);
THC TCNTLH FO{H .
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FraEX
TC1 FFaR5IFR
TCCR1A* 0x80 0x00 TC1 FEH A A
TCCR1B* 0x81 0x00 TC1 %M /745 B
TCCR1C* 0x82 0x00 TC1 % T A48 C
DSX1 0x83 0x00 TCL it AR5 B 47 3
TCNTIL* 0x84 0x00 TCL TH A w7 IR
TCNT1H* 0x85 0x00 TCL M EUE w73 R
ICRIL* 0x86 0x00 TCL F N T A7 AR T
ICR1H* 0x87 0x00 TCL F N A7 2 210
OCR1AL* 0x88 0x00 TC1 frth LL IR A A7 2% A (RFTT
OCR1AH* 0x89 0x00 TCL %t th LI A7 A48 A s
OCR1BL* Ox8A 0x00 TC1 firth LU A7 4% B A0
OCR1BH* 0x8B 0x00 TC1 firth LA 27 A7 4% B =10
DTR1* 0x8C 0x00 TC1 FEIX I i) 4% 1) 27 A7 2%
TIMSK1 OX6F 0x00 58 I VTR I i A A AR
TIFR1 0x36 0x00 S8 I TS h T bR 38 2 A 2R
TCKCSR1 OXEC 0x00 TCL I bz bR A B A7 2%
[E=E]

T R AR AR T RGN BT B R, R T AR T R
ZN RIS

TCCR1A -TC1 IHISEER A

TCCR1A —TC1 =il %5 /7 %% A

Hbdik: 0x80 BRINE: 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 iR

LA DRy A A3 o o
COM1A1 1 COM1AO ZHAK COMIA[L:0)3R45 4 H! LI T OC1A. iR
COM1A 1 1 B 2 (Ef B, Hrt L 43 OC1A 5IH, it

T O Bt Bt 7 2 S L A R Y . 2R TR T
COMLA RN TR IR, FLO L Lty R R b 4
 cong | PR A BTG

COMI1A1 F1 COM1AO ZHA{ COMIA[L:0]R4%Hl%n i ELiI I oc1A.
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COMIA 1 1 frek# 2 fr#lE AL, it WEGBIE ¥4 OC1A 51, At
%5 B RO 77 ) B A7 4% 0 B R 4 BE i Y MO . EA R TARRE,
COMI1A X%t LU B AR HI AN R, B A 0 st H A XA ) s 3
E DL ECA B A2 il i
COM1B1 1 COM1BO 4Hjk COMIB[L:01k#% Hill%hi i Lh#ki /% OC1B. i
COM1B ¥ 1 frEli# 2 fr#RE AL, %tk LUK TR S ¥5%E oc1B SI, ANidix
SRR B T 1) B A7 40 0B e A e A SR O . EANR TAEREKR,
COM1B S Hi ELAEB T B il AN [R],  EL A L Lt Hh A s ) R A 4
ELa DL EC B A2 da R A
COM1B1 #1 COM1BO 4Hjk COMIB[L:01k#% % Lh#k i/ OC1B. i
COM1B ¥ 1 Bl 2 fr#RE AL, %tk LUK TR S H5% oc1B 5I, ANidix
SRR B T 1) B A7 40 0 e A e A SR B . EANR TAEREKE,
COM1B S Hi EL BB B il AN [R], LA L Lt Hh A s ) R A 4
3:2 - TR
1 WGM11 BT A B i AR
WGM11 Fl WGM13,WGM12,WGM10 — 2 41 ml ¥ T 7= A= A 50 3
WGM1[3:0], # T 0y BB =407 30, B W e A A
0 WGM10 I A B g ) s AR A
WGM10 Fl WGM13WGM12WGM11 — 2 41 ml ¥ T 7= A= A 5 3%
WGM1[3:0], # T 0y BB =407 50, Bk W e A A

5 comMm1B1

4 COM1BO

FEIAE pwm B CRIEEA AT e #230) R, Bt H A SO0t fay ) LU RGBT A4 1 o

fin

0 ocix Wiit, J@H 10 O#fE
1 LRV #0%% oC1x 5 5
2 L ILAC I 75 % oC1x {5 5
3 e IR B AL oC1x (55

NEERPOE PWM BT B A H AR O i R EC RO 4R
0 oC1x WiJF, #H 10 HERIE
WGM1 Jy 15 Bf: LLEVTECES #1%; OCLA {55, OC1B Wi
WGM1 A TER: ocix WiFf, @M 10 HEE

1

2 WAL % OCTx £, K {ALULAZHY 67 oc1x £
3 HBDLAZHT 67 OCTx £, K {ALULAZA A% OC1x £

NRFICLAE AR e A 2Oxt 4 H LE B (4% 1 o

s

0 OC1x WrFF, A 10 H#4E
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WGM1 A9 8% 11 i): [IRVLELH &%S OC1A {55, OC1B WiFF

1
WGM1 NI EAER: oClx WiFF, WA 10 D#fE

2 FHFHH R R VGRS R OCIx (55, MU N LR ITEE B AT oCIx f5 5

3 FHEH R U UG EC B AL OCIx (55, MU N LR ILELE & oCix f5 5

TCCR1B -TC1 T 4IFEE B

TCCR1B —TC1 % | 5 1728 B

Hbhik: ox81 ERIAH: 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 ik
8 N R 7 o) 20 B A 7
I E ICNCL Ly “17 BF, A ReS NS S RS, SRS IcPa
(R N AR, TEEE 4 REFEAH NG 54/ LIRS M A
PEHLIEIR T 4 AN B E Y
I E ICNCL Ly “07 B, AR b NI 7S IR, I ARSI IcPa
ETTNIE R 2 S 8
0 N AR i R P A A
ME ICESL Ay “17 I, REFFHSF I B AR AR MR 41 E ICES]

6 ICES1 | £y “0” W, UEFF i P R VRl R 5 A\ 4 .
LFRE-AEME, S NEER SRR ICRL AR, RN B AR
FIRARE ICFL. WP fERE, 7 AR ATHAR P

5 - TR .
BOv = AR L.

. WWB\mm3ﬂwwmwquWOQE@&W%FEﬁﬁﬁﬂ
WGM1[3:0], il vT A i 407 M T = AR 77 2, Bk W% = A A X
FAEHIR
POV AR RS IR A

s | wemw WGM12 1 WGMI13WGM11L,WGM10 — i &4 & i B 7= 4 i 2 % il
WGM1[3:0], il vT & i 407 M T = AR 77 2, Bk B = A A X
FAEHIR

2 Cs12 Ik EEEEGIEAL. R RS 1 .

1 Cs11 Ik BEEEGI AL, kB A 1 .

0 CS10 | ik ML .
F T I8 E I TH s 1 e

7 ICNC1

€51[2:0] B
0 T,z b
1 clksys
2 clkeys/8, K E TS SR
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clkeys/64, K [F TS AT
clkeys/256, K H T3 Sias
clkeys/1024, KB T AT 35
SRR B TL SR, R IR AR
HRERIHER T S, TR AR

N o b~ w

RGP AR A

T %7 0cR0 3% | Bl TOVO ¥
SrEp MAX

0 Normal OxFFFF

1 8 fif. PCPWM OxOOFF TOP BOTTOM
2 9 fif PCPWM OxO1FF TOP BOTTOM
3 10 fi2 PCPWM OxO03FF TOP BOTTOM
4 CTC OCR1A S7.R MAX

5 8 i FPWM OxOOFF BOTTOM TOP

6 9 fi FPWM OxO1FF BOTTOM TOP

7 10 fi. FPWM O0x03FF 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 RyAH] MAX

13 (735 - - -

14 FPWM ICR1 TOP TOP

15 FPWM OCR1A TOP TOP

TCCR1C -TC1 B4 HEE C

TCCR1C —TC1 &I 27 /7 5% C

Hidik: 0x82 BRIAE: 0x00
Bit 7 6 5 4 3 2 1 0
Name FOCIA FOC1B DOC1B | DOCIA  DTEN1 - - -
R/W w w R/W R/W R/W - - ;
Initial 0 0 0 0 0 0 0 0

Bit Name ik

iRl S L A
TAETHE pwm AU, AT D@ % s it EL AL FOCIA 5 “1” 7730
SRFEA LTS . SR LT A 2 B AL OCFIA i, A HEILBIEE

7 FOCIA  JEBHE, (H2%0H 51 OCLA M4 cOM1A v EAHRI BT, mIRE
BIRAE T LIRS —FE .
TAETF WM B30T, 5 TCCR1A A7 a8 E HE &
B FOCIA IR EME—EA % .
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6 FOC1B  smffil%y i L% B.
TAETAE pwM AT, AT DUE i x s il H Bz FociB 5 “1” 770
er= A LR ICHE . B LL AL UERC AN 22 B AL OCF1B i, AL EILEIES
SEIS &%, (H2 4 H 51 0C1B Kk i coM1B (B BEAHRL I TEHT, M E
BIRAE T RIS —FE . TAET pwM B, 5 TCCR1A 2577 A 3255t H
%, i FOCIB HIR FME—EH N E .

5 DOC1B  TC1 X %t EL A e 4% i) iz o
L1 E DOCIB oy “17 B, il ilsiok Y4t LU= 5 OC1B Bifife. 2k
A fid R FAR I, BEAR B OCH] OC1B MBI .
L1 E DOCIB iy “07 I, fil Ak ilsiok Y4t LU= 5 OC1B Bidkilk. 2k
A AR, AN 23 I% ] OCLB (13 JE 4 H «

4 | DOCIA | TC1 K% EA s ez hil kA o
L1 E DOCIA frAy “17 B, il ok P LLAUE 5 OCIA B fdiRE. 2K
A fid R FAR I, BEAR B B OCH] OCLA B Hi .
I E DOCIA A “07 I, Al A YR G Pl ELEUE 5 OC1A B4k k. 2k
AR SRR, R 23 I% M OCLA BIUR TR -

3 DTEN1 | TC1 ZEIX B HI{E Bz il A7 o
U E DTENL A7 “17 I, fHREFEIX IS [H]4d A\ . OC1A Fl OC1B 47 B &
El s 77 2R R T Bl A NBEIX BT IR), it N BB X B T[] B B DTR1
BFAF AT L AT B 1A e B« OCLA B H B AR 1 £t cCOM1A Al cOM1B
FIXT iR R R 5E , T IL OCLA i N FEIX B [ 5 i3 S A M 3R 4 TR
1 E DTENL ik “0” i, ZEIEFEX T EHG N, OC1A Fl OC1B [ TE A&
B LB BT R Y .

2:0 - TR

NERONBEIX I A BE T OC1A 15 5 HH BT R Atk F2s

FEXBFEIEREAE N T OC1A 15 546 35 L AR 145

oren: | cowiaiiol | cowmeiol s

OC1A 15 S5t 1 OC1A b4k Hh A =45 il

1 0 - OC1A Wi, JEH 10 MDA

1 1 - N

. , 2 OC1A 1555 OC1B 15 Sk PEAH A
3 OC1A 555 OC1B {5 Stk MEAH I

. 5 2 OC1A {555 0C1B 15 S A 2
3 OC1A {555 0C1B 15 5 EAH A

e
1) oc1B {5 St I Ak i oc1B b th Bzt 5 oR 3 RESEIX I RIS UAH ] -

DSX1 -TC1 i RIRITHI 588
DSX1 -TC fi R4 25 A7 4%

Hidk: 0x83 PRiAA: 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 HhiR

TC1 fidt R IR L PEAEHIE RE S 7 A7

MEE DSX17 B “17 B, TCO i H 1R I A H EL S S

OC1A/OC1B Kifil R IRHEfHEE. 4 DOCIA/DOCIB fiily “1” B, Fridkfh
7 DSX17 RIRH h iR B3 A A ALK _ETHRE B2 B3] OC1A/OC1B I 4

He

MG E DSX17 B “07 B, TCO i HifE A I Al H EL S S

OC1A/OC1B HIfil R UG M 2E 11

TC1 fidt VR Ve PEAE L RE S 6 fir.

MG E DSX16 hih “17 B, TC2 i HIME AN NI H EL S S

OC1A/OC1B Hifil R IR HEfHRE. 4 DOCIA/DOCIB fiily “1” B, Firidkfih
6 DSX16 BRI H WA 2 B AE AR LI B TS F 31981 OCLA/OCLB (1 T4

He

MG E DSX16 hih “0” B, TC2 i HifE A NI H EL S S

OC1A/OC1B HIfil R IR M 2E 1

TC1 fidt VR e PEAE L RE S 5 A7

M B DSX15 iy “1” B, S ESEAR 1 1E ok g RS S

I 0C1A/0C1B MIfil KRB fFiRE. 4 DOCIA/DOCIB hily “1” B, Fif
5 DSX15 T ful U5 0 R WA A B A AR AL BT R 23 E Bl G B OCLA/OC1B I

TWhirth .

Y E DSX15 [y “0” BF, SIS 1 /R R Ok Al LU LS =

¥ OC1A/OC1B [ffil R IR H2% 1k .

TC fi VR PR HIL RESE 4 A7

MY E DSX14 R “17 BF, SN 14 o ok R HE PR S

OC1A/OC1B HIfil Ikt . 24 DOCIA/DOCIB hily “17 W), Fridkfi
4 DSX14 JVFI v TR 5 B AR AL BT RS B G OC1A/0C1B [T 4

He

MY E DSX14 K “07 B, AN 1 45 o Ok R HE ELERAE S

OC1A/OC1B HiIfil IR 2E 1L

TC i VR PR HIL RESE 3 A7

ZE DSX13 iy “17 B, AU ELERE 1B BOBIE 1 1< i

LLEUE S IE OC1A/OC1B Ifit R IF A /1 Ak . 24 DOC1A/DOC1B fi7y “1”
3 DSX13 I5F 5 i 3 i R 905 1) P BT A 25 2 A7 2R A ) TRk 23 E 396 141 OC1A/0C1B

GOM AT

L E DSX13 fi “0” B, AR ELEIRE 1B BOBIE 1 1<

LS S K OC1A/OCIB Ffitt i YR M 2% 1k .

TC1 il VR PR HIE RESE 0 fir.

ZE DSX12 iy “17 W, AR ELERE 1B BOmIE 0 1 A< I
2 DSX12 P A5 5 Y OCLA/OCIB HAfid A I fiifiE - 4 DOC1A/DOC1B fii Ay “1”

I6F , T 3 i R YR 1) PP BT e 25 27 A7 2R A ) B TRk 23 E 396 141 OC1A/0C1B

B o
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L E DSX12 iy “0” i, AR ELEIRE 1B BOBIE 0 1 A< I

LS S 9% OC1A/OCIB i fit /YR M 2% 1k .

TCL fil A IR IR FE S HIERE SR 1 67

M E DSX11 AN “17 B, MEPLELA SR 0 I8 BUEIE 1 1E N Sk s

ELEE F kT OC1A/OC1B FfilR U5 4% /1 /HE . 24 DOC1A/DOCI1B firy “1”
1 DSX11 BT, it i YR ) R TR 35 B A AL ) B TR 23 B 8 9% 141 OC1A/0C1B

B o

MY E DSX11 AN “07 B, MERLLLASE 0 I BUEIE 1 1E N Sk s

EL {5 5K OC1A/0C1B Ifil & I 241k .

TC1 fidt Uk FEAE I RE SR 0 Az

MY E DSX10 AN “17 B, MERLLLASE 0 1 BUEIE 0 1 N Sk s

ELEE 5T OC1A/OC1B FfilR Y5 A% /1 /HE . 24 DOC1A/DOCI1B firy “1”
0 DSX10 T, it i R ) R TR S5 B A R AL ) B TR 23 B ) 9% 11 OC1A/0C1B

B o

M E DSX10 N “07 B, MERLLLASE 0 I BUEIE 0 1 Nk s

EL {5 5K OC1A/OC1B ffil & PR #2411k .

RN S ) kR VR R R
Table 1 &[] OC1A/OC1B 24 B Al & Rk 44

bocis osan-t | MRR | R

DOCIx fi7 4 “07, fult k5 5% P T 4 Hi T

0 A 1L

1 0 R LA 0 3dIE 0 ACIFOO ) b FH## 5G] OC1x T i th
1 1 A LA 0 1EiE 1 ACIFO1 [ _EFH-# R 5G] oC1x i TH it
1 2 (X NERSE R E) ACIF10 1) EFH-# R 5G] oC1x i TE it
1 3 AR 1080 1 ACIF11 [ B FHRE 5G] oC1x i TE it
1 4 AR T 1 INTFL [ _EFHHRE G A OC1x TR 4
1 5 TSP AR 1 PCIF1 Y b FHVEIE OC I OCLx % fi th
1 6 TC2 %k TOV2 1 B FHEAG OC I oCLx % fi th
1 7 TCO ¥ tH TOVO (1) E TR 5C Al OC1x I i th

A

2) DSX1n=1 I~ DSX1 ZAAErSie n A 1 I, &2 77 234 1] [6] i B A7,

TCNT1L-TC1 IHHESTFRRED

TCNTIL =TC1 T4 {H A A7 KT

Hodik: 0x84 ERIE: 0x00
Bit 7 6 5 4 3 2 1 0
TCNT1L TCNT1L TCNTI1L TCNT1L TCNT1L TCNT1L TCNT1L TCNT1L
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
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Bit Name £l
TC1 THEUE IR T 1Y
TCNT1H F1 TCNTIL 455 2] — 241 TCNT1, JEid TCNT1 2547 2% T DLE 4%
ST AR 16 AL EUERAT IR S Vi 0 o B'S 16 A0 3 4798 i 2 R4
5 16 {7 TCNT1 I, RBZEE N TCNT1H. i 16 £z TCNT1 B, RiZsisin
TCNT1L,
CPU XJ TCNT1 4745 () S HRAE & 7E T — AN I 2% I ] 1B L Bl I
Bif R A, BMeE e a8 D45 1h. Xk R YFRIG L TONTL 2777 4% 11
5 oCR1x IME — B A2 51 & 1
WS N TONTL HUE S T 5T ocRIx (R, WEILEL i &FE%, &
FRAS IE B IR K AR 45 R
WA BRI BRI E I s kT8, 1B cPuU R BAT ] TCNT1. CPU 5
THECES LIS T BN M e 2

7:0 = TCNT1[7:0]

TCNT1H -TC1 HESFERSED
%

TCNT1H —TC1 5 172 i

Hidik: 0x85 BRIME: 0x00
Bit 7 6 5 4 3 2 1 0
TCNTIH = TCNTIH  TCNTIH = TCNTIH TCNTIH = TCNTIH = TCNTIH = 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 Efiiba
TC1 I EE I =TT
TCNT1H A1 TCNTIL 4543|241 TCNT1, @il TCNT1 FAARAIULE
FERTHBAR I 16 AT BUET IS Uil . 125 16 S35 f7a% i ZL B K
B, 5 16 7 TONTL I, RI%G5 N\ TCNT1H. i 16 A7 TCNT1 i, Rk
BEHL TCNTLL,
CPU XJ TCNTL A7 28 (M FARAE 2 1E T — A~ 5 I 23 I B J] A BEL LE L UL
BEf kA, B e as O &1k, Xk o VFRI4E 1L TONTL 2P A2 a8 (R 1E
5 OCR1x MfH — A2 51K H .
WREN TCNTL FIEUES T 855 OCRIx fHIN, LI & %R,
T BN IEHA R R A 2R
VA R BRI G I 45 1k B {5 cPU Ty RT BAV IF) TCNTL. CPU 5
THECES L i BRI AE I S 2 -

7:0 | TCNT1[15:8]

ICRIL-TC1 W AFIET 3 EFTD

ICRIL -TC1 fy NI IR T A7 2

Hidik: 0x86 ERINE: 0x00
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Bit
Name
R/W

Initial

Bit

7:0

7
ICR1L7
R/W
0

Name

ICR1[7:0]

6 5 4 3 2 1 0
ICR1L6 ICR1L5 ICR1L4 ICR1L3 ICR1L2 ICR1L1 ICR1LO
R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0

ik

TCL H N AR B AR 5

ICR1H F1 ICR1L Z5&F|—#820 % 16 ALf ICRL. 5 16 M aF A4 = 2 W
UHRAE. 5 16 AL ICRL B, FIJa5 N ICRIH. 2 16 A7 ICRL I, R ZGi2ER
ICRIL. M AFHERBE Al RS, THEUE TONTL BB 2 i 3 ICR1 & A7
a5 B. ICR1 B A74% AT F Sk 5E SUTHEK) ToP {A .

ICR1H -TC1 AT R EEETD

Hohik: 0x87

Bit 7
Name ICR1H7
R/W R/W
Initial 0
Bit Name
7:0 | ICR1[15:8]

ICRIH —TC1 iy N L 27 A7 45 e 719

ZRINH: 0x00
6 5 4 3 2 1 0
ICR1H6 ICR1H5 ICR1H4 ICR1H3 ICR1H2 ICR1H1 ICR1HO
R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0
ETiipy

TCL M NAHAE ) 15

ICR1H Fl ICR1L 55 3| —#E2H % 16 ALfY ICR1. 5 16 M A AR FHEM
AR, 5 16 A7 ICRL B, SJES5 N ICR1H. i3 16 A7 ICRL B, RiJGiEEHEK
ICR1L. M A& R, VMU TCNTL Bt SR S 61 F) ICRL %577
#HE . ICR1 BF A a5 AT F R € 4 TOP 1H

OCR1AL-TC1 BHLLR T =28 A T

OCRIAL -TC1 it LR FF A7 4% A (RS

Hhidik: 0x88 ERINE: 0x00
Bit 7 6 5 4 3 2 1 0
\ OCR1AL = OCRIAL OCRIAL OCRIAL @ OCRIAL OCR1AL | OCRIAL OCRIAL
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
Initial 0 0 0 0 0 0 0 0
Bit Name iR
b LU A A7 2% A PR .
7:0 OCR1A[7:0] OCRIAL F1 OCR1AH 45& 3| —#24H % 16 f7f¥) OCR1A. #L’5 16 fiL

HAERFEEWIRIEIE. 5 16 i OCR1A I, R45E A\ OCR1AH.
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% 16 {7 OCR1A I}, W51 HL OCR1AL.

OCR1A AN[A] W7 it 5+ H 8840 (E TONTL 34T ERER . EARUGRE AT LA
Sk r= A P Pk, B0 I RAE OC1A 51 L= AR
Ll PWM BRI, OCR1A 2577 A WG vh P17 8% T 2538
TAERURIIC RS TR T, B IR AR IR . WG]
LUK BE BT OCR1A 27 A7 #5510 K M8 Bl /ME I 21 [F) B ke ok,
M B 172 A RS FR ) PWM fika, S BR T T4kt

S XUZ I DI RERT, CPU V719 )72 OCR1A i i {738, 28 1EXEE
IRERT CPU U5 )& OCR1A A&,

OCR1AH -TC1 BV R T Ee ABE D

OCRIAH —TC1 fiy LI A7 A7 5% A R 21
ERINE: 0x00

4 3 2 1 0
OCR1A OCR1A OCR1A OCR1A OCR1A
H4 H3 H2 H1 HO
R/W R/W R/W R/W R/W
0 0 0 0 0

B LU BT AR A T T

OCR1AL 1 OCR1AH 44 B —d 4k 16 Aiff] OCR1A. 5 16 i
WA EEPIRIEME. B 16 7 OCRIA I, 555 A OCR1AH.
13 16 7 OCR1A I, Ri%:iHL OCR1AL.

OCR1A AN[A] Wit 5+ Hr 28 30(E TONTL 34T ERE . H AR DGR AT LA
k= At EEB bR, B HIRAE OC1A S P AL B «
] PWM HLEURS, OCR1A Z5 A7 244 XU R M 25 A7 35 o T @
TARBLURIVC RS ZRE T, R D Re 2R b1, W]
LUKE T OCR1A 5 47485 T80 KAl Bl /ME I 221 [F) 5 Rk
MR 1E 7= A RS BR A PWM Bk, R T TPk

fHE UG P D RERT, CPU V7 1H) 172 OCRIA ZZih i f7d%, AEIEXEE
INRENT CPU V1A ()2 OCR1A A £ .

Huhik: 0x89
Bit 7 6 5
OCR1A OCR1A OCR1A
Name
H7 H6 H5
R/W R/W R/W R/W
Initial 0 0 0
Bit Name E B
7:0 OCR1A[15:8]

OCR1BL -TC1 HitHtV R F 528 B T

OCR1BL -TC1 %yt b 25 /7 3% B MR T~

Hbdik: 0x8A
Bit 7 6 5
OCR1BL OCR1BL = OCR1BL
Name
7 6 5
R/W R/W R/W R/W

RN{H: 0x00

4 3 2 1 0
OCR1BL = OCR1BL @ OCR1BL @ OCR1BL @ OCRI1BL
4 3 2 1 0
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 Eiiipu
B LA AR AR B IR .
OCR1BL Fll OCR1BH &4 | —#2 41 AL 16 fiff] OCR1B. 5 16 LA {745
FEPARE. 5 16 {7 OCR1B I, 3455 N\ OCR1BH. i 16 {7 OCR1B
I, S25E3EEL OCR1BL.
OCR1B AN &) i it S5+ H 28 50 TONT #h47 bhise o bR ILC AT LA Sk 2
Wy L b, B FHSRAE OC1B 5l B R % .
ZAEH PwM BN, OCR1B ZF A7 a5 FI XU GE ph 27 474 . T i AR
AHERCE FART, WEThRE R AR L1 XUGrla] LUK 535
OCRI1B 2 f7-4% 5 TH iR OB Bl MBI Z [F) 2525k, TR LB A A
XFFRI) PWM ik, JEBR T FHkal
1 FI XU IIRERT, CPU U7 1] (/2 OCR1B i 17 o, 25 1L XU MR
I CPU 5 1] ) /& OCR1B A £ o

7:0 = OCR1B[7:0]

OCR1BH -TC1 LR T 585 B S

OCR1BH -TC1 it LU 75 /7 4% B i 710
Hoil-: ox8B ERIH: 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

B LU AT AR AR B I

OCR1BL Fl OCR1BH 44 3| — T4k 16 {7 /¥ OCR1B. 1’5 16 fr & 17
REEWXERIE. 5 16 L OCR1B I, i45H A OCR1BH. i 16 i
OCR1B I, R45EiEHL OCR1BL.

OCR1B AN [ Wi 5 A A B e TONTL #EAT ER A, ERA LD ) DA 5k
FEARR LA T, B FISRTE oc1B S e AR .

2EF WM B, OCR1B %3 A7 233 IR M A7 4795 . T il T
PEREARAICACE AT, WM TR R A 1. UE i a] DOk
W7 OCR1B 2 A7 i 5 v Bl R AH B MBS ZI R ek, AT B 1k
AR PWM ik, TR T T

i IR T BERT, CPU 17 IR/ OCR1B 2B 2y 1748, 251X nf
ThfeRT CPU 719 172 OCR1B A & .

7:0 = OCR1B[15:8]

TIMSK1 - TC1 YT RS ER

TIMSK1 — TC1 W SRk S A7 o
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Hohik: ox6F
Bit 7
Name
R/W -
Initial 0
Bit Name
7:6
5 TICIE1
4:3
2 OCIE1B
1 OCIE1A
0 TOIE1

ERINE: 0x00
6 5 4 3 2 1 0
TICIE1 OCIEIA  OCIE1B = TOIE1
R/W R/W R/W R/W
0 0 0 0 0 0 0
g

TRE

TCL i N\ A 42 v T A il o7

2 ICIEL Ay “1” B, HARPWiEA, TCl MM Wi fige. X
TP AL RS, B TIFRL A ICFL AR S B AL, il &R

ZICIEL fiA “07 B, TCL AN HEh W2t il

TR

TC1 frHh Lb A B DTHC A WA BB A7

M OCIEIB £y “17, HAZRrhli &AL, TC1 firth b B DTS H Wi g .
M ILEL R A0, BP TIFR H OCF1B g B ALHS, =2k

24 OCIEIB {2y “07 B, TC1 %t Eh B UUHL A Wil 2% 1l

TC1 fy i bhAge A DT B {7

4 OCIEIA 7y “17, HAJRhWi &AL, TCL v Lhis A FCHE Pkl Be .
PR LS K R, B TIFR A OCF1A figk BALI, A=A,

24 OCIELA 79 “0” I, TC1 it b A VLI Wi 2%
TC1 Y T R

2 TOIEL fir Ay “17, HAR T E A, TC1 i thh I fsife .
t, B TIFR W) TOVL Mg E AR, TRl

2 TOIEL {7y “0” B, TCL i tH rh Wi 4%

M TC1 RAER

TIFR1 - TC1 DY S Ees

TIFR1 - TC1 FHWitr B &A%

Hihik: 0x36 BRINE: 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 HiR
7:6 - TR
LD i AR A
MR F R AR, ICFL AR AR E AL 24 ICRY B AR T4 TOP fH,
5 ICF1 | EF#UEZRE TOP B, ICFL AR B E N 47 ICIEL Jy “1” HA R Wibrd

BAL, WS NI . BT AR SRR IcFL B B BhiEE,
Bt ICFL S “1” WEiERIZNL.
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4:3 - TRH
o EL A B L RCAR B AT
2 TCNT1 45T OCR1B B, LI HL T At 45 H ILECAE 5, F B A7 L EibR & OCF1B.
2 | OCF1B 7MLt b e A OCIEAB Sy “1” HA4 )R hibris & B Ar, W&
H LB W $AT IR Wi R & FE P I OCFLB K HBhiE S, Xt OCF1B {5
“17 ] iE A
i E R A DO RS A
2 TCNT1 55T OCR1A I, W B o 45 R IR (5 5 , I B AL HL R &5 OCF1A,
1 OCF1A  #iUhiti ik b ik B OCIE1IA A “1” Ha R Wrbr & B AL, W24 4
H B T . AT R BT AR 5 FE R OCF1A H5 F 3hiE %, ikt OCF1A f15
“17 ] iE A
Jif AR AL
s R A A, BT AR TovL. KA B R i RE TOIEL Dy
“17 HA R bR 2 AL, T2 A v R BT I R IR 5 R P Tov
KHZNES, S5F Tovl 5 “1” WaliEEIEAL.

0 TOV1

DTR1-TC1 FE X b |81 57523

DTR1-TC1 FE[X I [6] 75 17 25

Hidik: ox8C ERINH: 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 ETiip

TC1 FEIX I [H) 47 4745

24 TCCR1B ZF7EA% M) DTENT A28 “17 I, 3 AFEIX I [l ds sl g A B,
N FIFEIX I 6] F DTR1 W5, B ] B S DTRL AN SO BTt B2 64
TS

7:0 DTR1

TCKCSR -TC NEMZ IR ST 583

TCKCSR-TC I £l % iR ZS 27 A7 2

Hhdik: OXEC 2RIA{H: 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 ik
7 - IRE
RC 32M 554 A e 12 o2
MU E F2XEN A2 “17 B, 32M RC 4% % IS H g A e, it 64m
6 F2XEN | s e
i B F2XEN 724 “17 BF, 32M RC #8323 i k55 b, A eefind
64M (1] e i
TC i B PR RR AL 1
5 TC2XF1  H4ULH] TC2XFL A “17 i, RUPERTHEEE 1 TAE T sl m s, A
“0” W, TS 1 TAET RGN
4 TC2XFO | TC Ml AR sUbr AL 0, S @i 4as 0 SR fE s fhid
3 - RE
2 AFCKS  OP/AC JEUIN fhied%, TE4HE XiHZS % OP/AC 1
TC e N P 2k R 45 1 7 1
1 TC2XS1 | i E TC2XS1 Ay “17 B, JEFEERII AR 1 TAE T s p =t
i E TC2XS1 Ay “07 I, IEFEM THEEE 1 TAE T R G e
0 TC2XSO | TC s B sl R il 6L 0, S5 @ I THES 0 S fr 2t iR

-112 -



LGT8FX8D Series — Programming Manual 1.0.5 LogicGreen Technologies Co., LTD

JEGT/ 11855 0/1 BOH55

® 210N HEs

e SMEI N TCo F0 TC1 SR HMES CPS10

o AT TCO AT CPS10, TC1 IRABFTANHHER CPs1
® IIRFHRIHEAI

%%

R (PSS1=0), TCO A1 TC1 FLH —~ 10 ALK T4 #i#s CPS10, 1H'EA1E ANFE K
SRE .

BT (PSS1=1), TCO MSZf FH Fi #iids CPS10, TC1 JH 7 A# F T4y Aiss CPS1,
(REEENEL R

DLF fdthak A T TCo F0 TC1, HobnftFE 08L 1.

—TrCcm2x—
. 10-bit Clock
) > 10-bit Clock Prescaler 10 >
——clkio— Prescaler 1
5 | | | [ b
—PSR10 clkio/8 clkio/64  clkio/256 clkiof/1024 —PSR1:
clkio/1024
—T1— Sync )
Edge Det clkio/256
®
clkio/64
L 2 clkio/8
—T0— Sync
Edge Det
I I
0 0
+ YV V.V VYV VvV VY + YV V.V V. YV VYV VY Y Y Y Y
. —CS1
cso»\ ryira)
clkt0 clktl
TCO/TC1 Prescaler Z543[&
Vb g

M E CSn[2:0]=1 K}, i iHEas vl Bt KRG clkio B =g B £ rem2x (P #E 32M
RC % 37w fn B B 1) 2 A5 450D IR B » T4 A2 o] DAY 4 ANAS RN A5, 4351 /2 clkio/8,
clkio/64, clkio/256 Fl clkio/1024.

IR,
SARN

M HE PSS1 i “0” B, TCO A1 TC1 LR —ANTisr 452 CPS10.

T4 i 2 R ML IBAT I, RS T TC I Ak #2848, H'efg TCo il TC1 3L,
T AN 2 B B3 H IR, T A0 28 FRPIR S X 43 A5UR Al g B2 FH 55 52 o 224 S 1) 28
¥ 58 I HLik F T2 B2 i AR i B0t 8098 (6>CSn[2:01>1) B, s2miEtar=4. M
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TN BERERE — UGB R E L 2 1 B N+1 NRGH 8, Hrp N ATSHET (8,
64, 256 B 1024).

i3 A R MK [ 2 58 I S8 MRS Py 24T R T RER o (B AER, 3 — e R 42
B IEAEME XA T s, AL s 2 i B P 5 FOER I E I 45

BREERN

ME PSS1 A “17 I, TCO MSLAE FH Pl s 4 #% CPS10, T4y #iids it & A7 PSR10 £z
SReiile TCL SZAT I Fior Aias CPS1, TisrAlas IR AL i PSRL Akt til. £ H R AL
HOMGEIER, Ao sgm e o migs .

S BT R

1 TO/TL 51 JEIFR ALK 7 SR B aT LARIAE THE 8008, To/T1 51 (G 5 &0t R0 @ 4
ALV 2% 2 JEVE N i Bhdi . B> B (Csn[2:0]=7) B R P& (CSn[2:0]=6)
o= — AT UK . AN EBET RPIEAN 2k N TS AR -

o151 B[R0 S N A B A 7E, TO/TL B P TR 23858 2.5 £ 3.5 1 &
GLit b A Re A T H A R

A8 1R B AR B N AUHE TO/TL RFFFSE /0 FF 25— RGN o A W5 4 se kAT, A
PR AR R T O Bk T RE o

N T PRAE IE B B RAT AP EBIS Pl bk s 58 L AU T — A RGU BRI, A8 15 2 HEON 50%
I AR Bt N T R GE BB A — 2 o ol TR o AR B AR 22 1 SR A R G B i
LSty ZE 5, AR I B (0 S R R AN BT £y6/2.50

EFAFAEX
GTCCR - BAENHHRZHIT =3

GTCCR - B B T s i h 788

Hbdik: 0x43 ERIAE: 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 g

SE IS T 408s R0 A Qg A
7 TSM ME TSM AN “17 B, A s R . RPN, 5\ PSRASY
{7 F1 PSRSYNC 7 FME 2 PR3, LEAH R T/ A — BELRE B AT o IX RERF FRAH B
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(1 5 B T HCE b b G SR R 1
M E TSM AL “0” I, PSRASY A2 PSRSYNC £ Ml - e i fHis &, HE
T HHCES A R 4R A

6:2 - RE.

1 PSRASY | JLiEI &% TC2 FAFAHMIA .

0 PSRSYNC | T/ #%ids CPS10 ALz HIAr .
HHE PSRSYNC {2y “1” I, FAp#ias CPS10 KAl fir. 2 TSM AR B AL
I, SAL R ZE PSRSYNC fi.
1% & PSRSYNC fiily “0” B, B L.
SHABEUE, TCo/TC FA TG, FALK SR IX AN E I 45
AT, 26 R TC0.
X — LA A4 “07.

PSSR - T INES RS 1588

PSSR — T/ a1k P 1798

Hbil: oxE2 ERINE: 0x00
Bit 7 6 5 4 3 2 1 0
Name PSs1 - - - - - - PSR1
R/W R/W - - - . B . W
Initial 0 0 0 0 0 0 0 0
Bit Name iR

TG ARG A AL o
E PSS AL« LI, TS S B R . TCOo FRp s T4 S e CPS10,
7 PSS1 | TC1 i T/ #ids CPS1.
i E PSS1 i “0” BF, AT A E M. TCo A1 TC1 LA T4 A
CPS10. Ti/M4iia% CPS1 LR, ¥sx—H Ak E AL,
6:1 - 178,
0 PSR1 | Tior#iids cPS1 EAr#hilfr. PSR 1 R 7R AR T 2
ME PSRL 1A “17 B, TiarAies cPS1 B SE . B B ikiEE
PSR1 i, i & PSR1 Ay “0” B, WETLAL.
BERUX — L ERF IR 2 “07.
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8 (IEH/ 112455 2

8 (I 1T#NEs

P MRIIHIE R BT

LURILEE R4 N B ihiES g Sl E
T RBEOPBIMBAHEIER PWM HH
ANEBBAE TN ES

10 (U BIBN EP DN ES

R0 LR IT BE o T

AN 32.768KHz BY RTC SBHRITEN

TCCR2A TCCR2B TIMSK TIFR

I T S T, N

| Clock Generator |

I
I

: < Pin Mux |« TOSC1

| Clock TIC |

I Prescaler . :

I clkio— Oscillator |

: > Pin Mux —>» TOSC2
I

i |

| Counter '

| Y :

: Counter [« » TCNT2 Control |

| |

L ____

i

| OCR2A Waveform Generator

I

| \ 4

I I

: Compare > Pin Mux : » OC2A

I I

I I

: OCR2B Control :

I \ 4 I

I I

I Compare > Pin Mux > OC2B

I I

.- _ _ _ e _________ I

TC2 £5#E

TC2 s — AN 8 AL E I TH A gs b, SCRF PWM B, AT DURE Rt =R . TC2 &
T 8IS, R s AR R TR 2 AN ER BB G, DR PR AR A s i B
P A T EE ) AR B AURT bR B = A . AR F B AR, T — A
HHHUN B CIkt2 LIS E . In— B —BRE . CIkt2 AT LA HT P S I b R A B A e A
g FH AN 32.768KHz 1 AR THELET, TC2 T HIME RTC vH4#% . 4 B8 i 4UE TCNT2
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Bk RAE (GFTHORE OxFF BlH H LLELZF /74§ OCR2A, & SN TOP, 38 UARKAE N MAX
DURXAD B, THEas S TiE F el —8E . -8 -0l ToNT2 B8 S/ME (5%
T 0x00, 5E Xy BOTTOM) Wf, THE& @7 IN—#fE. i EEs i 8UE TONT2 Bk
OCR2A/OCR2B I}, RN R A LR UG HCRS , 23 25 5k & A %t Eh 45 5 0C2A/OCR2B,
P PWM BT

W/ +:n

SE TR 2 A PURAS R TAER, BaE @R (Normal), LEEZILECHTE % (CTC)
X, PR ik 98 L ) CFPWMD BN 7 A8 1 ikt 98 FZ ) CPePwMD 53K,
PRI R WGM2[2:01 R FE o N AR IA X DA fh 1 P NS A A 1 L
BT, Rl A7 R “BY REIR, FIVNGY “x” SREIRIX PN EL A eI E .

HERA

M S A 2 i P T RS B T LA AR, SRR i P AR A % A WGM2[2:0]=0, it
(1) B KAE TOP N MAX (OxFF). fEIXFIBEET, THE07 o8 — AN Bhoin— i, 4
THEES B TOP ¥ Y 5 IRl 2 BOTTOM FHiF 4G 2. 7ETHEUE TCNT2 2 B 1 [/ — ANt
Fy i BB A e B A AR TOV2. KRBT Tov2 ARERE RS 9 thEuy, H2
R BMNASWES. GRS ET 2 0GR ToVv2 brd, BT DL e kg m
BT P . Tl N IRA RIS T R IE,  nT LABEI 5 B v EUE
W B OC2x 5| I HHRE 77 1m) 23 4745 9 HE B A Re A5 205t ELBUE 5 ocax BT - 24 COM2x=1
B, RAELCRITECH 2285 oC2x 8%, XFhGOL R Bz n] DL N A kit

focaxnormal = fsys/(2*¥*N*256)
Hrr, NRIRFIRFMET (1, 8, 64, 256 Bi# 1024).
i B LR e ] DU SR = A R W, (R AR A AN HEE A A i, X FRRZ cPu
FolingE e

CIC =

WHE WGM2[2:01=2 Itf, ErtitHees 2 #EA cre i, 5 KME TOP Jy OCR2A. fE
AR, O SO — AT B — B3, M EES I EUE TONT2 25T TOP Bt
BATET . OCR2A 52 S T U BORAE, TRRITHEER I . IR MU 15 ] P m] DUR 2%
Sy B4 ] PR UG Ficdar B FROAT0R, RIAL T AR 241
MBS BNA B OB R, S R VTR AR OCF2 B B AL, LA Hh W ek i B A o 4
Sxpaaerhil, fE AR S5 AR AT LBE B OCR2A W Eas BT A i KAt . AER MR
OCR2A A (XM, FETHEES LATC T2 3188 BRI 1 T A 90 TAE T S KA EHT N
il i IME IR EL /NG o 0S5 N OCR2A IEUE /N T 4B 1) TCNT2 {ER, THEE K K
— IR ELI VLR « 7E R — WK EL IR DG BE & 2 2 1T, THE s NS AR 251+ %03 TOP, SR J5 i M BOTTOM
HaGTHEE] OCR2A B . A @RI —F, THEUE 2] BOTTOM [ £ht £ B & A7 ToV2 4
o WHE oC2x T IR 7 n) 25 4748 v th B 4 BEAS B EL S S oCc2x M. 4
coM2x=1 I, KA LIRICECR 2% oC2x (55, X PPl T AR mT AR T i A 5K
%i‘[‘ﬁ:

focancte = fsys/(2*N*(1+OCR2A))

Hrp, N RIRFGETAIE T (1, 8, 64, 256 B 1024). NANXTLLEH, X¥# B OCR2x

-117 -



LGT8FX8D Series — Programming Manual 1.0.5 LogicGreen Technologies Co., LTD

Ny 0x0 HICTsr Sas s, 1] DASRAG B KIEA foye/2 B HRTE o
1R P B

WHE WGM2[2:0]=3 5k 7 i, ERTHEas 2 gEAPUE pwMm B, BT DUR R A A )
PWM W, % KA TOP 43 %I~ MAX (OxFF) BY OCR2A. Htif PwMm HEF1H AL pwm
B FRIFE T B2 e THEEs Wi ME ox00 2n#E] ToP J5 X [H#] BOTTOM HHit
H. MTHE TCNT2 ik OCR2x 5 BOTTOM K, #irth lWEHE S oc2x &x i A EE S,
YT LeE AR comax i E, TERE N AR, BT RS ERIE, DU pwm A
TR VR4 2R 2 5% F AU B4 (AR AT A4S TE PWM B o o AU I A 75 R PWM AL,
ER TR, BRI DAC M. @55 AT LA/ MR e CRIRFEZARSE) IR
S T FEAIC R GEROA
Y HUE BA BN, B B RE HAR G TOv2 ¥ BT, I HL R v 48 i 48 5 5
FILEBAR . Qb Wi RE, 78 P T AR 25 F2 P o mT LABE B L e 2% i 88 OCR2x 7 A7 48
WE 0C2x 5| M EAE 77 In) 25 4725 Juin th iE 4 Re A 2% H ELEUE 5 ocax BT . TR IR 40
FAH T A 2R 5

focaxtpwm = foys/ (N*(1+TOP))
Hrp, NFRPGEBET (1, 8, 64, 256 53 1024).
2 TCNT2 F1 OCR2x KAELLIRILECHS, =4 gt B (GBEE) 0C2x 55, 4 TCNT2 445
T, WIRSESRMIEE (BAD ocx 55, BUSR™ A PWM . I OCR2x FIARAE K
SRR PWM B . 24 OCR2x ¥ B 0x00 I, it i) PWM NEE(1+TOP) /Nt i b
B AERRUENK I . 2 OCR2x BB Ny KA, Fay tH R T 3R 22 1) v L~ B

FEL7 15 IE PR P22

M B WGM2[2:0]=1 5% 5 i, @R 2 #EAMAIEIE pwMm B, THEUR R ME
TOP 7373l 9 MAX (OxFF) B OCR2A. THH#s K XA #AE, H BOTTOM i3 £ TOP, #AJ5 X
IHUF) BOTTOM, FHELIEE. 1HEFE ToP A1 BOTTOM KA ¥y |, HEUEAE
TOP B, BOTTOM _L35 H A5 B — ANiH 4 b . 7Eid 3 sl plact #2 7, TH40E TCNT2 5 OCR2x
VCECHS , % EEEE 5 oCx i piE Fai B AL, Bk T EuEdi B comax 1 E . 55
FERAEAREL, XA AR v 3RS I RN B/, (H AR B PR 14 B 3 A T F L% 1
IR AEIE PWM BT, 2440335 BOTTOM B & f7 TOV2 F5&, 4t #30i%k ToP IHE EL
S P A% B AE SR B LU RUE o an A e RE, 78 W IR 55 AR 5 ARl DUSE BT UL R 4 OCR2x 7F
1725
WHE oC2x 5l IR J7 Im 75 A48 v th i) 4 B A5 Bt ELBUE 5 oc2x I . KT HIA
Fal N A Aok HE

focaxpcpwm = Fsys/(N¥TOP*2)
Hrr, NRIREFIRT AT (1, 8, 64, 256 Bi# 1024).
TEIBIE TGS FE R, 24 TONT2 5 OCR2x ULFLHY, BB/~ E2iiES (BA) oC2x 55 . 7E
U EOE RE T, 4 TCNT2 5 OCR2x ULHCHY, W= E N (EE) oC2x 55 . itk
OCR2x HIMRAE 272 A RFIR I PWM . 24 OCR2x BB N i KAE B/ MERT, 0C2x 15 54
S—HRFHE BB S .

N T PRIERH PWM R LE B/ IME P IN BO B, A AR FURRULIRCIN , A RSO N4
FilFe oC2x 155 S FhIBHLRZ, 25 OCR2x I M1 K AE OXFF B3 N AR ELAE T . 2 OCR2x
NEKAE, THEUEIE R HOR, 0C2x %0 -5 /i i Fa Py oy PR UTRC ) 45 RAR T, R AR
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Frocax A4S, k£ B LB T ) OCR2x HIME (JE OXFF), OC2x HfE & — B f#FF, H
BITF R & AR LR UU RS T RS . BRI OC2x 155 I DL AIME A TR0 X BR - TR 75 B AE
TCNT2 Fik i KA EI%: oC2x 155, ULEIA KA LLA LI B4 ocax 15 5 B S — i
o BB FMEDLE, 4 TCNT2 ML OCR2x A R4 TS, BRI 2 25 2k — IR LR DG A
M S ERAXS BRIE I 7= A . [R5 RS 0C2x {55 23 LB S /IME W (1 X Bk

TC2 P75 E T A

47T ASSR ZFAE 2R AS2 7y “17 IF, TC2 TAE#E REst, iHE st ehisik g T

SR ERE R T AR IR G A . PR TC2 I RAE B8 R L

¢

TE A5 AN S5 4 20 2 T8] 3% 445 AT Rgdd i TCNT2. OCR2A. OCR2B. TCCR2A £l TCCR2B

BRI . A MBI T FR:

1. J#%7% OCIE2A, TOIE2 1 OCIE2B ZF 17 de o7k 3¢ A TC2 Fy by

2. B AS2 RLIEFEAE I B

3. Xf TCNT2. OCR2A. TCCR2A. OCR2B fll TCCR2B ZF1Fa% 5 N (K5 ;

4. P3RBT, %4 TCN2UB. OCR2AUB. TCR2AUB. OCR2BUB £l TCR2BUB

IR

5. JHE TC2 K bR EAL;

6. fdifERE LA H .

Wi o B U1 32.768KHz TR iR R A R UL B IRIR = 4 50 L.

CPU 5 TCNT2. OCR2A. TCCR2A. OCR2B Al TCCR2B It}, ffifho it o N BT 17 4%,

P TOSCL B B L THIY 5 A B A7 26 N Z A7 2% v o TEBUE N A7 2 BiA7 21 H (1 35 47

A5 Z WA BEPAT B IR 5 N3 AE . SANFASEEE &AM A4, BILS TCNT2

HAZTIRG OCR2. AR A4 ASSR IR B HUIE £ T OB NF HI T F4

W EAE A TC2 1F A MCU IRHRABE A e B 2% A, TUIAE &> AF A2 BE R S IR 2 AT AN R b N

RARAE, 750 MCU AT RESTE TC2 BB A AT dE NRARAE R, AT TC2 JEiEkMefE &

%,

WA TC2 1F A MCU IRARABE 2 AR noe i 2% A, 06 2000 i B E AR AR BB A )i # . o

Wi 4 7 B — A TOSCL BB & AREAT A7, o S MG g 1) B8 b N AR (1) e ] /N F-—

A TOSCL BBl A A, AN R AR, SRR IRVEM R . HEESR W R BRI

1. A& ENEIE R

2. Z5FRF ASSR AH LI HEHTT AR B AL F

3. BEAMRHRAE

FERE T 70 TAERR, TC2 MR 29 — BH TAE, BRaEdt N it P i i,

PEAR 28 R e I TR AT REACIE 1 Rk, R, @R P 7EfE RE TC2 IR %8 G /0 S5 4%

1 Fb el i AR TC2 A TARRI.

S35 TARA I ORI AR R T e BRI R e TR W 23 2 05, 76 N — AN e I 2 I 3 B e

FiE o AR o MR UL, 7E A2 T DL BB 8 (BB 2 A v 28s 220 LRI T — /M

MR 5 MCU $AT TR FE Y, G FHURHAT SLEEP 1EA) Z JE IART .

B A Q0 i 2 J 6 A () P 52 B TCNT2 FAAE AT g SR BN IE R B - KA TCNT2 2
S5 1) TOSCL WHEPIREN A, T TCNT2 A AUEE—A P 38 R G B [H 25 1 %5 7 2%

KSERG [P RAETAA TOSCL I LT o MARBRAR sUMe iR 5 2 Go b Bh 88 s, 52

) TCNT2 $fE A HE ARERIE S BT, BB T —> TosCl _EFHEHIEIR A 2 E .

AR BRASE e i TOSCL HIARAE S8 A AN AT TN, 17 5 e e (] 56 o RIE, 132 TCNT2

ERHEE TSR

-119-



LGT8FX8D Series — Programming Manual 1.0.5 LogicGreen Technologies Co., LTD

1. 5—/MEZEZEE] OCR2A B{ TCCR2A;
2. SEAEAH L SE AT AR AR
3. BEHUTCNT2,

o SRR, AR EALIED T E 3 AN RGBT E BN 1 AN e 2 E . 7E Mcu ]
DABEHR 5| Hh b 2 B A (T B s B 2 BT s 22 /0 B 7 — AN b i B s
SRS E R BB FD, ARG

TC2 HI 5 i

TC2 TR AT 2% (A NI BH R A clkt2s, FIAZT ASSR 2377 85 1) AS2 17 Reide 35 PN &5 2 S i)
clkio B 4MER TOSCL B8R, S N5 RGHT 4 clkio AHIEHE . #5 AS2 B A7, TC2 4 H TOSC1
S IRE . 24 TOSC1 51 A TOSC2 5 A —A™ 32.768KHz HIEP K fiik, TC2 W HI{E RTC it
Bas . AHEFFLE TOSCL 5B _b BB N AR50 I 2 5

—clkio h
%clktZs » 10-bit Clock Prescaler
——Toscl P

h | |

»

AS? clkt2s/8 clkt2s/64 clkt2s/256
clkt2s/32 clkt2s/128 clkt2s/1024
——PSR2
\
0
\ 4 v
CS2 »

clkt2

v

Figure5 TC2 F4ySngsshitE
BN TC2 TAr AT, W TR, AT RE R TR AL A « clkt2s/8, clkt2s/32, clkt2s/64, clkt2s/128,
clkt2s/256,F1 clkt2s/1024 . HLANA AT L% clkt2s F1 0 (f52 1511460 . B AL SFIOR 251725 1] PSR2
AR AT s, AT FoF P AT FUu i 93 7 S5 8 - 4 A

A EX
TC2 HFRTIFR
TCCR2A 0xBO 0x00 TC2 & T A48 A
TCCR2B 0xB1 0x00 TC2 5| T 745 B
TCNT2 0xB2 0x00 TC2 T HUE 1748
OCR2A 0xB3 0x00 TC2 %t LU 2 A7 25 A
OCR2B 0xB4 0x00 TC2 #irth LR /745 B
ASSR 0xB6 0x00 TC2 F B RE T 5
TIMSK2 0x70 0x00 SE I TH R T T B AT A A
TIFR2 0x37 0x00 JE I THEES T TR AT AR A
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TCCR2 A-TC2 4| ER A

TCCR2 A-TC2 5 il| 25 f7- 28 A

Hbdik: 0xBO ZRIAH: 0x00
Bit 7 6 5 4 3 2 1 0
Name FOC2 WGM20  COM21 COM20 WGM21 CS22 | CS21 | €S20
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 LA VLT A A A2l s o
COM2A1 Fll COM2A0 — T 2H Rl H b A3 3% 1) COM2A[1:0], #5511 OC2A 11
T . W5 COM2A (1) 1 ArElcs 2 Fraf B A7, itk LB IR L4535 0C2A
SR, AN 5] B s 7 v 25 A7 A 0 250 B A Rt R . EANIR AR
KR, COM2A Xt LU BB A AN [, LA I L At R A s )
TC2 LA VLAC S A A Az AT o
COM2A0 Fll COM2A1 — R 2H R H b A 3% 1) COM2A[1:0], #5511 OC2A 11
T . WS COM2A (1) 1 ArElcs 2 FrAf B A7, itk LB L4535 0C2A
SR, AN 5] 0 s 7 v 25 A7 A 0 250 B A R R . EANIR A
KR, COM2A Xt LU BB Iz AN [, LA I L At R RS 2 )
TC2 L IUHC S B B a il =
COM2B1 F1 cCOM2B0 — k4 e Ll eAsi =03z il comM2B[1:0], #% il OC2B 1)
BT . W cOM2B (¥ 1 frEkcE 2 ST E AT, i LR iR 0C2B
S, AN 5] B Bl T 1) 25 A7 A5 250 B A Rt T o EANIR LA
BEUF, coOM2B it LE AL A% AN ], LA I L At R AR 20 1)
TC2 WL IUHC S B B A% R AT
COM2BO 1 cCOM2B1 — 2 £H i Hi b 2045 com2B([1:0], #Hi 0c2B 1
BT . W cOM2B (¥ 1 frEkcE 2 ST E AT, i LR SR 0c2B
S, AN 5] B Bl T 1) 25 A7 A 250 A Rt Y o EANIR] LA
BEUF, coM2B it LEBLR T A% AN [, LA I L At R AR 20 )

3:2 - &
TC2 W AR AR A g il i

1 WGM21 WGM20 Fl WGM21, WGM22 — 4 e % 7= A= A a5 il WGM2[2:0], 425
TS T80T A A2 T7 3, BAR WOR = AR e i ik
TC2 W - AE AR A A KA

0 WGM20 WGM21 Fil WGM20, WGM22 — 4 sl % 7= A i s il WGM2[2:0], $2 il
TS T80 A A2 7 R, BAR WOE 7 AR A i ik

7 COM2A1

6 COM2A0

5 comzs1

4 CcoOmM2B0
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TCCR2B -TC2 241552 B

TCCR2B -TC2 1%l 2747 7% B

Hbdik: 0xB1 ERIAE: 0x00
Bit 7 6 5 4 3 2 1 0
Name FOC2A FOC2B - - WGM22 Cs22 cs21 €S20
R/W w w - - R/W R/W R/W R/W
Initial 0 0 0 0 0 0 0 0

Bit Name ETiBuy
TC2 Sl H L A $2 A7 .
TAETHE pwM U, W] BLIE X i) 4 ) EE LAz FOCA 5 “1” 177 20k 7™
A LR IURE . Fi LLE LA 2 B A7 OCF2A driki, AN S B HEE T E

T TOCR i mti 31 OC2A 4 I COM2A 1 LRI AT, SEELI I R T
CFL—#E.
B FOC2A IR EME— B A E.
TC2 5% Hil%a H Eh A B 327 .
TAETHE pwM U, AT RLdE s i 4t Ee LA FocaB 5 “1” 1707 20k ™

; focas AL UTHD . SR U AL UL A 2 B A OCF2B i, A4 B alid 2 g I 2%,
B4 H 51 OC2B 54 148 COM2B 115 B AR IS (¥ 5837, BB BLI R 2R T Lhik
CFL—#E.
I FOC2B MR EHE—E N E .

5:4 - RE

TC2 YT 7= HE AU il i 6
3 WGM22 | WGM22 FI WGM20, WGM21 —je2H i JE = A i sk il wem2[2:0], # i1t
ST BT ORI = A T 2R, AR W T P AR R A A
2 S22 TC2 Ik Az il & 7
FH T8 I o 28 2 (R it
1 cs21 TC2 Rk Redz il o 47
FI T I TS 2 B B
0 €$20 TC2 I PR HIRAL
FI T8 I TS 2 B B

€S2[2:0] ik
0 Tol B, T
1 clkias
2 clkes/8, SR H A ds
3 clkes/32, K oA
4 clkes/64, K E TisrHids
5 clkes/128, 3K H A28
6 clkes/256, K H 555
7 clkes/1024, K TS 4%
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TRAAE PWM AL CHPE @R AT cTe #5X0 &,  Ehied Hh A =0 e HH be s 1 i
Table2  JE PWM R T 0C2x ELiia iR #5554

COM2x[1:0] R

0 oc2x WiJF, #H 10 HRME
1 LA ULRC I #%% oCc2x 55
2 ELEUTIEIN 7 % oC2x 15 %
3 LWL AC R B A7 oc2x 155

RN PWM BT E B AR O e E BB R
Table 3 RIE PWM R OC2x ELBH AR 4]

COM2x[1:0] R

0 oC2x Wi T, @I 10 DA
! 18

2 HCAR UL AR % OC2x {35, KM UL B i 0c2x 15 5
3 LB UL B AL oC2x 155, M EILHNIE SR oc2x 155

RS IEAR T B g A O S B T 4
Table 4  HEAIIEIE PWM 3R OC2x LB A= R ITH

COM2x[1:0] B7ipYY

0 oc2x Wiff, @M 10 HRAE

1 N4

2 FRHECT EURUIC & oC2x 155, BP0 LR IT IR B A7 oC2x (55

3 FHFUHECT EEER LRSS BAL oC2x (55, R P THECT LLELIE R 75 % oc2x (55

RN = A A
Table 5 ;&ﬁ/}t'ﬁuﬁ_t*lﬁiu

e e

0 Normal OxFF

1 PCPWM OxFF TOP BOTTOM
2 CTC OCR2A A MAX

3 FPWM OxFF TOP MAX

4 TR -

5 PCPWM OCR2A TOP BOTTOM
6 TR -

7 FPWM OCR2A TOP TOP
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TCNT2 -TC2 IHETEES

TCNT2 -TC2 T1-¥0{H %717 2%

Hbdik: 0xB2 ZRIAH: 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 T BUE F AE A
i TONT2 A7 A28 T ABEL T B3R 19 8 i B AT 35 17 1] o
CPU X TCNT2 2 £ %5 )5 A 2 A5 T — AN 58 I 2 i i ) S B L LR ASC VT S 1 K
A, RS O F . Xt R VFRIAG L TONT2 S22 11 5 OCR2 MfE—

7:0 TCNT2 | S5 K.
U H N TONT2 FIBUE 25 T 88t ocrR2 fii, AL M2 £k, EMAIE
BRBOY K A 45
WA B B R 2 i B 51 E G {H CPU T BAYT ] TCNT2. CPU 5588
LEIE F BB E R S e

OCR2A -TC2 HH LR ZFHER A
OCR2A - TC2 i Hi LN AR A

Hhdik: 0xB3 ERIMHE: 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 Rk

TC2 fith LB A A7 2% A

OCR2A A& —AN 8 AL AR, Al 5 H 438 20l TONT2 #EAT L. bR UL

AT RLH SR At EE B P IR, B HIORAE OC2A S AR «

LfEH PWM BN, OCR2A F A7 A XU GZ i A7 o 1T 73l AR AL
7:0  OCR2A  PEIEEMAT, Mgt Ibm) . WGl LR 3T OCR2A Zr A7 4% 5114

I KA B/ MER Z R RESR, AT B 1R AE AR K PWM Rk, JHBR T T

Jik o
A5 U2 D) BN, CPU 7 ] [T /& OCR2A 225 f7 4%, 28 (F W EZ DGR CPU 7
5] 192 OCR2A A & .
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OCR2B-TC2 iR EEEE B
OCR2B - TC2 Hy i Wi %5 77 5% B

Hbdik: oxB4 ZRINMH: 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 iR
TC2 HrHi bb % B 2947 7% .

OCR2B & —~ 8 AL AUEE, AN Wikl 5 1H 03850 TCNT2 EAT 8. LhAsT
P T AR R = A Bt B T, 503 FORATE oc2B 51 = AR %

LEH PwM LN, OCR2B & A7 sl XU mhdr 474 . T il AR UAIIT
S ERA T, WEIMIIRe 2R 0. W] LUK T35 OCR2B w77 a8 514
e A B E/MER ZIFEREER, TP EF= AR PWM ik, JEBR T+
Pkt o ARG IIRERS, CPU V5] )2 OCR2B ZE M ar f7 45, 2R 1EXUZE M T)
HEIN CPU V) 17 (172 OCR2B A £ .

7:0 OCR2B

TIMSK2 - TC2 P¥TRBSFER
TIMSK2 — TC2 Tl R S e o

Hhudik: 0x70 RN{H: 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 {58 .

TC2 HirHh P4 B UCTC A W Af REA
% OCIE2B il “17, HAe Rl EA, TC2 it bbik B ILRCH Wi Ak, 24 ELECITAT
KAER, B TIFR2 77 OCF2B (i BALR, =4,
2 OCIE2B hily “07 B, TC2 far LA B DLHC A W2 il
TC2 #ir i L2 A DTG H T RE AV
24 OCIE2A 7 “17, HA R B AL, TC2 %l bk A UL ik fd Ao 24 LA UL
KA, B TIFR2 7 OCF2A Al AR, b=,
2 OCIE2A {32 “07 B, TC2 HrHi bh#k A UTHC - Wi 2k il
TC2 Y tH A W B
0 TOIE2  HTOIE2 i A “1”, HAJRFWiEA, TC2 it Wrfiife. 24 TC2 RARH, B TIFR2
H TOV2 Ao AL, R4, 24 TOIE2 fih “07 B, TC2 % Hi b gl 2% il

2 OCIE2B

1 OCIE2A
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TIFR2 - TC2 D¥TiR G R

TIFR2 - TC2 T Wihn i &5 728

Hoik: 0x37 ZRINMH: 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 iR
7:3 - R

TC2 firth Fb At B VAR E L

2 TCNT2 T OCR2B Itf, LA Tiiss LIV E S, JFE A HEhRE OCF2B. 4
2 OCF2B | BtEHith LA B hIfrfiAE OCIE2B 2y “1” HAfmhlibr S &AL, W= Lt

BB kT, AT LIRSS AT I OCF2B K I 3hiE %, BNt OCF2B i E “1” t

FE ZZAL

TC2 %t E A A UCEC AR AL

2 TCNT2 %6T OCR2A B}, WWIRIR UL RIS 5, JF B A bR & OCR2A, #5
1 OCF2A  UhE%iH LB A I RE OCIE2A Sy “17” HARhWitr EBA, W=

AP BT IIR SRR OCF2A ¥ FZhiE %, %t OCRA 'S “1” th

AEEEAL.

TC2 ¥ HH AR &AL

MRS R A I, B B R E Tov2. F5 b A Ik g TolE2 Sy “1”

BARhWibs BB, =4 . ATk h RS 2P Tov2 ¥ E 3

HEE, g Tov2 A “1” MaEFRIEN.

0 TOV2
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SPI SBITSMREELT

ERTL, =&ETEEEE
ENMRIE
RIFNSRERSNUIITER
7 MR AR
AIRLEER PURTHRGR
BSNPRIRGRIHLHE]
IMNERT R ER
FHRIFIEBEREI
RFFENRERBARI

&

SPI EEAFE=AE Sy WS ERTMAS, BBG TGS, ML ERA G, AIA AR
a5 o TEHIFDIRA A7 A7 a8 X =AM 3L 5. I B Jies R TARAE EAURAERGCT, drbey
BRI ARIEFE IR E, T EAR R 70 50U BF - i th 31 SPCK SR E . i BoAs 4% 2
TARFE NIRRT, A I SPCK 51 BAI A AN I Ry, HR4E SPI A Hicdie A& St xt &
B AL A AT AR o ML FRAG I 5 X MHLEFEAE 5 SPSS BEATREIN, 453
FRA IR AT ) S I& AR RS 38 o IR o — DAL B A A AR P 2 SR A
U — AL AR g, — MR P S AR 2 R A

SPCR SPSR
I S 2
I | Clock Generator !
‘ © il clkio s |
[ oc L
} Prescaler | ¢ Control | | | SPSS
\
] |
> \
‘ X Pin Mux [«——>{ SPCK
} Sync |
777777777777 7kffffff77777777777777777~
\r Receiver I
[ — \
I v RX |
} Control }
| ( |
\ [
| RX Shift [« k‘ .| PinMux <> MISO
[ \
\ \
\ \
L y N N |
( SPDR Transmitter
| A A 4 |
} TX Control }
\ \
I A 4 I
\ \
[ TX Shift .| PinMux [« MOSI
[ > [
L o o [

SPI 5y &
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w1 ek

IS A7 A X2 A 73 9 AL Bl 0 A AL SRz N0 25, 20 ) AR A2 AL A AL
PERESUR o b T 88 AR SR P2 (S AN A2 ) A SR U B, 7 AR A L) 0 AT
B Gt 7 RPER AR, PRI LA A SRR, H it B SPCK 51 NIE IR At
Bl RIS AR ORS o7 A A7 AR S (I Bl o IR BRI 5 X5 S A IS B SPCK 04T 30
AN, AR A SPI AU AR A A0S AR A A S RS AT RS L4 o DU PRAEXT I 845 5 9 1E
FASRAE,  SPCK IR ) vt P FIER HELP- 1) 98 FE S AUR T 2 A R G B 3

SPI AR AR B AR T SRR IR AR AR, FEXUERAR T SR BN AR

LSRN

SPI Y MUK 75 LB AE M HLIE £S5 5 SPSS Mk, B W] JE s — kLMt e . EHLFI AL
W B BRI, TAVER B 5 sPCK 77 AR I B ik AAS et SR EEE
M MoOsI FZH, M MISO B2\, MALIIEHE M MISO F2HE, M MOSI BN, A8 52 #0d J5 4L
137 75 SPSS {5 5 Bl A 52 il 15

Y E NS, SPIALHIH A SPSS T I, DAZH FH - AR R AL HE . AR ARG SPSS
SR, ERREEE ML, EEhER . TR T AR I AR S N SPDR A7 A R 22 5 B
BRORAERS, BEAR AR IEAE IR, R 8 AL RS Hes ML, [FIBTIEMNLIIEHE N . AL
—ANFAEER G, (FIER B R AR, BN ERARE SPIF. BT IR S N EdE F
SPDR ZF A7 R4k Sty —AN277, AT L4y 1 SPSS 15 5 R 45 o i e . i Ja bk ik
P R TE R R b 28

MECE MM, R SPSS(E 5 —H AR, SPIAHUG AREFIEACIRZS, FFARHE MISO 5]
A =3 . IXBT BT HEET SPDR FRA7as N2 . B LI SPCK 51 A5 Han A\ B b ik,
SPDR IR AL H, B2 SPSS 15 S Fifk. L— AT EIR L e fa, Wi
B E bR & SPIF. BT FTE S HUCRS N BRI 2 BT AT 4k 2R 1 SPDR 25 A7 8% 5 NEHE
5 S BRI B (R A E R R b 2 o

SPI BLERAE AR TT 18] R — Dby, TIAEROT A AN R ds . EAOREHER, —
SR BIRAT I FE LG R J5 A ReXT SPDR FAEde#AT S AE . MEBEIRRT, 2L
T AL RS R AT V5 7] SPDR A £ SR A BRI 745, BT — A
TR ER.

EHIRELGEEN

SPI AR AR AR E EHUBRAEREA TN A 2L, 5B A FE T MosI AT MIso #5
AT ENERSCEE, A SPCK ik pl RIS el 2 AN EURFRIEEE (MISO £k b i Ha e
i, MOSI £ EAEE1E 5 ), FRWGE IS -5 BBt 2 Jn B AF B AR 52 Bbn 26 SPIF, B
TRAF BN PP A RS AL 27 A7 b o U BRI 03 B SPDR 25 77 2 P R A5 21 B B g g
THRRIEEE. FEEERE, BAROWABUT IV MU RS, A7 4 SPDR
A AEER T NBUE R R B B A AR A P AR AE I B, 5N I/ SPDR Ar A7 BV RIS AN 7
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IR

BT, AT ERATEE, SPI A 4 B sPek AHALAIMMERIZH-A 752, H CPHA F1 cPOL
Ky, RPN,
CPHA iﬁu CPOL EHFHUIREMES

PR3 (L}H’L) WE (—F|3¢I“)
0 1 WE (LT KFE CFRERD 1
1 0 KA CTREAD wE CEFAED 2
1 1 wE CFRBED KEE (A 3

2 CPHA = 0 [N, B0l KA AV B A I B B s«

SPCK (CPOL = 0) 71111—L—L—LL
seekcpoL=n | [
MISO/MOSI Sample

MOSI Setup N X X X X XXX Y
MISO Setup XXX X X X X X
SPSS B ;

MSB First(DORD=0) MSB Bit6 Bit5 Bit4 Bit3 Bit2 Bitl LSB
LSB First(DORD =1) LSB Bitl Bit2 Bit3 Bit4 Bits5 Bit6 MSB

CPHA 3 “0” B spI #iBfEmiE=t

2 CPHA = 1 I, Bdli RAFEAI B E B B an T BT -

SPCK (CPOL =0) RN
seekepoL=n
MISO/MOSI Sample

MOSI Setup N X XXX X X X /
MISO Setup —{ X , X X T X , , , —
SPss B .
MSB First (DORD = 0) MSB Bit6 Bit5 Bit4 Bit3 Bit2 Bitl LSB

LSB First (DORD = 1) LSB  Bitl Bit2 Bit3 Bit4 Bit5 Bit6 MSB

CPHA 3 “1” B} spl #iEiLimtsEst

WEAET, MISO A1 MISO PRI, Bl AR A 21475 b Hdle AL fms sN o e
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KA T N B PR -

MISO/MOSI Sample | | | | | | | |

MSB First (DORD = 0)

MISO \MSB ( Bit5 Y Bit3 Y Bitl (MSB ) Bit5 Y Bit3 Bitl\\/i

MOSI —( Bit6é X Bit4 X Bit2 X LSB X Bit6 X Bit4 X Bit2 X LSB \/\7

LSB First (DORD = 1)

MISO \LSB X Bit2 X Bit4 X Bit6 X LSB X Bit2 X Bit4 X Bit6 v

MOSI —{Bitl Y Bit3 ) Bit5 YMSB X Bitl ¥ Bit3 ) Bit5 YMSB )

FHIRKX T DUAL J3 “17 B} SPI BB RAFIRR

SPSS 5| BIzh88

HECE MBS, MHLIEFAE S SPSS FILEZ/E NN . 24 SPSS SR FF VRIS, SPI %
FIEB0E » MISO 51 BAL A fan 4 51 RA CRRAFEAT AR L (0 0 1 BC D, FLE 5T NN - 24 SPSS
SUR R i, SPIARBA R AL, HASE R - SPSS 5| BN T iodis e/ 7 4 i Rl 2D R
A TTUAE MBI TS A BRI O A2 8% R . 24 SPSS Hiriiy, SPIMMLAZ IR AL
USRI 2, IFEFB A7 EA R HE .

MECE N ENLRE, P8R RT LLE SPSS Gl 7 ).

#7 SPSS BLE M, e nT AR RIRSMALR SPSS 5l I, # SPSS BLE NN, UAfREF
e DURAIE ML IE 5 TAE - 2400 B o FHLE SPSS 51 AN , 708 fL s B7 (i SPSS 5 JHT,
SPI BEHL 2 U I b —A EHUIE R B CAE A MNLHF It EdE . T B a2k s, spi
RO 34T a0 R sh A

1. JEZALT SPCR A fE# ) MSTR £ir, B AL, AT MOSI FT SPCK 2L A 5

2. BENIALT SPSR ZFAF 2RI SPIF A7, 5 HH W fdi e 7= 25 SPI Hlkr.

DAL, A5 A A 7 A R SPI ML B f& 41, I HLAFAE SPSS R IR B P BEPERT, Hrbr ik
FEFF ROZAE T MSTR AT N “17, HWIEE, WIS E N, DUEFRE SPI AU,

SPI #1451t
HEATIBAE Z B0 1 S BT SPI HEATWIIRAK. . WIGAAb ot R A 36 E LML E ke £, Bdintk
R BEE, LERR RIS, DU IRy i) &5 . Forh =AU MALERAE T 51 7
A P H S ASFE, N R FTR:
2| B

S| FHERN TS G MR RSB

MOSI FH PR A 8 S LITPN
MISO il N\ F P8t g L
SPCK HH P R A LITPN
SPSS FH PR A LITPN
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SPI ZHLE%5

SPI EHUEE AW R FE T

1. BN MSTR A7, WE Rr Rk b, B famiX, SR fkmmy, milfige S,
AR A e 575 5

2. BEE MOSI F1 SPCK 5| B Ak 5

3. B7 SPE fi.

FHUEAT, AR E SPIBTHAE I ENLERAE A ML B, 7T E SPSS 5l A% H .

SPI Bl #7461

SPI MHLIE AT A A FE U T

1. &% MSTR AL, WEHIRMEN, BiEEmRy, hFffses S
2. WE MISO Il M

3. E/f SPE i,

FrrasEX
SPI FFaR5I%
T Y- T -
SPCR 0x4C 0x00 SPI #% | A7 A7 4
SPSR 0x4D 0x00 SPIRA T A748
SPDR Ox4E 0x00 SPI £ ¥ 728

SPCR - SPI & 4| 2528
SPCR - SPI 1% 2 77 5%

Huhik: oxac ERIME: 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 #ifiid
SPI 1 i RE AL -
M E SPIE A2y “17 B, SPIHIibi iR, 460 T SPSR A7 A725 11 SPIF ALf & A7
BAeRFWiERent, 724 sp A,
B E SPIE N “0” I, SPI R AR L.
SPI fHi BEAL .

6 SPE M E SPEfy “17 I, SPIMEHAE{ERE. BEATAEAT SPIHRAE AT AL 2 E fL SPE.
i E SPE i “0” I, SPI BB AL,

DOR sk P42 AL .
D 2% DORD fiiy “17 B, Hdmm LB B e ki%k.

7 SPIE

-131-



LGT8FX8D Series — P!

rogramming Manual 1.0.5 LogicGreen Technologies Co., LTD

4 MSTR

3 CPOL

2 CPHA

1 SPR1

0 SPRO

41 E DORD fiily “0” B, HHiE MSB 1% ki%.

TN LI AR AL o

M E MSTR AN “17 B, EFENFHLR.

ZEE MSTR AN “07 I, JEFENMHUER.

FHUER T, SPSS 51 L E AN BALPARES, MSTR ALAGHHESE, A1 T SPSR 277
A0 SPIF # B A7, F 7 LIUEHTRE MSTR HEA EHLEL,

A AR s AV

M E cPOL iy “17 BF, ZHPIRA T SPCK i B~ .

i E CPOL iy “0” BF, ZHPIRA T SPCK K HLF.

cPOL g/ M S5
0 ) it TR
1 TR AR
S M 4% H1L 7

HYCE CPHA LN “17 I, RGBS, S5 AR .
HUE CPHA L “07 I, EAGHCRAEEAE, SR E AR .

CPHA A SR
0 PR wE
1 wE PR
INEIBERE STk e AN

SPR1 Al SPRO F K45 SPI &% (i frs e . HAc4zi] 7 =X WL SPCK AR SR £ (156
R

RSV DA

SPR1 Al SPRO F SRik4% SPI A% 1B S e . Bz Jy =X L SPCK AR Ge i 4 (1 9%
M.

SPSR - SPI RS

SPSR — SP1 IR H 1%

Hiht: 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 BB
SPI bR &AL
BATAEIM S R 5 B AL SPIF Ards, TNV, HCE spss 5l v N B Hi e,
7 SPIF  SPIF 44 B A7, F5 UL SPCR 2 A7 2511 SPIE A7 AN 4 R o WAl e AL & 4 B A, SPI
A BENT W IR SR ST SPIF AL H ZNIE %, B B S B SPSR A A7 4 Fi
i la] SPDR & f7-2% K& % SPIF fiL.
6 | weol EMIPN TR A

TERIALEL RS SPDR FFAFav B WCOL 7. wcoL £ 7] LAt 46 32
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SPSR 7 {74 FF 17 1] SPDR 2 /7 #KI% % .

5 - TRE
4 - TRE
3 - TRE
WA AL

i E DUAL LA “17 B, fHRE SPI XLk L4k =,

2 DUAL = 4% E DUAL LA “0” B, 21l spI Wk Bl

ML FEAAAE SPL BN AR, MISO A1 MosI BIHIE ENLEIRA, #

5 1A 7 20 LB SO B 4 X 1 R
1 - TREd.

SPI & 2] 7 o

ZPEE SPI2X A “17 B, SPI AL FiE R N

M E SPI2X £y “0” B, SPI BRI EEA NG .

FARFE 7 UL SPCK R R GE B 1) Kk REME

0 SPI12X

TN SPCK FI RSl 8 )R R .
SPCK ARG AI X &

P P, P, P, OO o o
P B, O O r Rr O O
P O R, O r O R O

SPDR - SPI B8

SPCK FrIFRZR
foys/4
feys/16
feys/64
fos/128
fsys/2
fsys/8
foys/32
foys/64

SPDR — SP| ¥R /758

Huik: Ox4E RINE: 0x00
Bit 7 6 5 4 3

Name SPDR7 SPDR6 SPDR5 SPDR4 SPDR3

R/W R/W R/W R/W R/W R/W

Initial 0 0 0 0 0

Bit  Name iR

SPI 3% AU B0

7:0 SPDR

2 1 0
SPDR2 SPDR1 SPDRO
R/W R/W R/W
0 0 0

SPI B HHE A UCE AR JL 52 SPI 3 27 47 % SPDR. K5 4¥E 5 N\ SPDR B 5 N K i%

HAERE A A A7 35 8%, M SPDR 13 HUEHE BI 13 U S Bdim 22 i 4%
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USARTO - BG4/ F2 B TINARES

o WTRME (RIIMNBTERALIZTFES)
o SHREHRIE
® IHIIMAIRIE
® SREERREKARES
® 7555, 6, 7, 8, 39 MEIBEAIA 1, 32 ML
® B RS R RIS L
o KRN
® MUEE RN
o [REIRK, BIBHRNVRIBAKINLILZRERRES
® — MR : KRIXBRPUT, RIEFIEST s PTCANIEIN SR PKT
o AMBRBEEET
o EFRRILBEBRN

R

UBRR UCSRC UCSRB UCSRA

r--—-—,————7 -~ --"=-"-""-""""""~""~*"*"""™""~*""~™"~*"""~*"""~*"~"~"~"~"*@"”~"“"”"*"*"¥*"7"¥7/"{(7//{7—/ —/ 7 1
I v | Clock Generator |
| clkio
I Baud Rate < ,J) :
: Generator |
| | . l
i ~ '—S)‘/'nc | Pin Mux < E > XCK
e kv
: —l Receiver :
I Clock | I
| v Recovery | :
I
| |
: Pin Mux |« : RxD
' ROCHIE Rezg:/aer - I
| y |
| RX :
[ Parity | Control [
: v Check :
- b ———— -t - — - - - - —— = |
: UDR vy Transmitter :
I I
: T TX Control :
: \ 4 Parity :
|| X shift £ cenerator A:D—r Pin Mux | TxD
I > I
L _ _ __ o _______—————__ I

USART Z5#4 &

USART 1 EALHE =ANR 7. iR A48, KO ARSI mI AR A7 748 X =8 7>
ST I B R AR 2 R R AR R AR AR A ) 2 ML AR AR R AN N IS B 1) )20 AR A
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XCK G TR AR o, AR auah — NS HdR o s, BATRAL A AAS, AR
s AL SR BRAN [R] ks 3P 75 (0 92 )32 A« 55 e 2 o % e VP IE S RO s T A = AE R i
[ SINSER o Fleds BoA B s ik = 5o, F T b 8 R, Br T IRE o, 5L
FIC SRR, EHIEH, AT A A A AP AR 4% UDR. SRILER IR
FIE AR AR 2, T EL AT DU IR R, A I AN A R AR R A R

#1754

b 7 A B Ol R 3% A R A A e AR RN A . USART S 4 FoB st e 1IR3 (10 S D 48
X, EEO P, FHLFEPER, DLEMHLFRS . USCRC ¥ UMSEL £ F Fi&#%[A
A EUR P, USCRA 1) u2x frdzil m b il N Al R . AAE RPN A 240 XCK
SR 5 17 A5 A7 255 10 B ) ke T I U R PN R AR (T AU R) I AN S AR (M
P ) o

BORFRE A7 AE UBRR IR /7 T B e AE — Ay USART (1R 4 2 1) Tl 2 S 2 B g R 2
g BT TARTE RGBT B (fys) T, MHIHEEI R B UBRRL A 2454 S 0T, 2 H B
3 UBRR FAF2RMIME . AU BB ZR 72 A — NI B, 22 B D e 3 R 2 8 P i b e
AN foys/(UBRR+1).

TREGH T AR AT R B R (/8D LK UBRR(EKI A,

TIE&EN BEETEARY UBRR BT &N

B IE R R BAUD = f,,s/(16*(UBRR+1)) UBRR = f,s/(16*BAUD) - 1

SRR BAUD = fy/(8*(UBRR+1)) UBRR = fy/(8*BAUD) - 1

[F]25 E MR R BAUD = fys/(2*(UBRR+1)) UBRR = fy/(2*BAUD) - 1
IR

1. WHRRRE U A AL E (bps);
2. BUAD NHFZR, fo NRGIE, UBRR AREFR 2745 UBRRH A1 UBRRL fIZH A 1H .

& LA

I B E UCSRA A 4745 1) U2X AT B AR A AN, 124 RAE S8 AR T A2, A
L TRz “07,

BEE SN AT BT R WG B 7 BB IR, A RO 5 7 22 T8 A5 B AR A R . AR XA 00
T B R — - B RAE BRI Bl AT RAE S PR A, DRI 5 2 AR R O R 3 i
BMARG B ROEASMBA .

Y Lok

[ 22 DAL ERAE AR i A M S 3K Bl o S0 IN rh 22 3ed [R] 20 25 A7 3 AL VR 2% 2 J5 A Wi R s 4%
AEWCERAE ], X R SIS RGN BIATIERS, PRIEA B XCK 5 R I B el AR
2R -
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fxck < fsys/8
BUEE fsys A KRG B Ra e e, A T B IR RIBREE AL 1 5 R B, R B A T A
Ho
[FAEHTEEERE

AR, XCK GBI A T B A CAHLRR 20 sl B it CERUBED . R RAHY S
K A AR AR R A X B s A (RxD) SRAF T A AR IS B 5
B L AR A TS P A B B R A R

UCPOL=1
XCK
i Drive
RxD/TxD 3(
TSampIe
UCPOL=0
XCK
RxD/TxD ")(
TSamp|e

[E R T B XCK B R

wn EEFTR, 2 UCPOLE N “17 B, 1E XCK [N R e Sz s, 78 XCK i) LT k4T
B KAE; 24 UCPOL{E A “0” B, 1E XCK HI_ LA B Bt e, 76 XCK R BRI HE4T 5
PR HE

S

— AN E AT E R Wt R B i B RS GRAGALAMS IEAL) LA FH T 248 B A A A 36 A 4 B o
USART 4252 LL R 30 P& (1 i it =X

T RN )

¢ 5. 6. 7. 89 MNEUIEAL

TR Y xS ¥y X VA D R VA

o 182 MEIESE

B LA IR O T 46, R R BRI AR, B R e ARAL, DRI S i 4G
W, B IR 9 TG . R RE TR, RGO BEE SR T, BRI, 4
— SRR R AR S, T DA RIS — AR R, BB AR A TN (R
B ORE . TECARTRERIEHREMILE R, RS A& AT IE R

Frame

o

-
[=]

=]

\ ." = 'AI.' "_,‘ "“" ‘.f . "‘,‘ = ".," — ‘."‘ ‘-”" ‘.' T
OLE \ st /0 X 1 K 2 % 3 A4 L8146 % 1) (8] A IP]/Sp1 {Sp2] \ OLE /S

USART Miizs =
iR
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1) IDLE JB{54: (RxD B{ TxD) %A Hnfhim, Sk NI 240N sy HF

2) st 'URh, MEAKHE

3) 0-8 H¥Efr

4) P IR, AR EEALK

5) Sp fEIbEAr, e NE ST

BHimi i1 4549 i UCSRB I UCSRC 27 17 2% FF i) UCSZ[2:0]. UPMI[1:0]/11 USBS ¥ & . IS5k
LA R BEE . BB AT AT SO AR T BRI IEE AT IR B A% . Hob, ucsz[2:01# &
THEAEMUEAEAL S, UPMIL:0]H T RE IR B AR IR R, USBS 1B M — {7 B M AL 45
WAL B Es 2 RIS A IR AL, RIS R RAESE — AN RALN “0” BRI 2]

5 AL R T B2 R B 1) A AT S S S i R % 1w, ) S El A SR D R AU .
LIRS E A EE Y IR
Peven=dn1@...0@d3®d,©d1®do @0
Podd =dn1®..Dd3Dd,Pd1 P do®D1
Wi -
1) Peven TGS R
2) Poga AIIERES R
3) dn 0 ANEURAL

USART #7%#54

HHATIEAS 2 B JeBEX USART BETHIIAIL . WGl B3 g s R i e e, Mg M
W, DLARARYE T Bl A U A B 162 . X TR W IKEN 0 USART #:1FE, 7EWIMAILET B
4 R W bR E FRAE 1 USART FIFTA H 8T .

TEEAT B HT W UG A0 LU o5 AR i R 2R a5 A, D ZURR R B B AL i . TXC BR &7 FT CAA
RAGIN 2325 % A2 75 SERR T BT A A1, RXC AR A7 T LU SR A M B2 A0 2% vh 2% 2 15 3045 204 R
ekt o Wi TXC AREA AR IR, fEROERIE 21T (5 UDR T fEas 21D Wi
F TXC brifro

B UCSRB ZF {745 1) TXEN AR5 E USART FU%HE ik, fHEE/S TxD 5l A @ 10 ThRERD
#% USART ZHREEFTHUAR, HONARIEZSSHIRATHIE . RIEEIE 2 Ar E R B IR R, TERBK
kg . B FEE AERR, N T XCK 51 RS S BN EE Ak B e

K& 5 ) 8 HH HIM

i T BRI BRI 3R B A E G o 3 R SR Sh Bl A0k - CPU IS UDR & A7 a8 RN 8K
I o 2 REFE L A A7 2% T LURIR BT — WECHE PR IR, 22 b 2% i I B R BIRS AL S A7 A
UL AT R WARE G AT L5, 5068 T —widE i s — Mk
RERIE TR, EROINEH s . — B AL A7 as sk 1B s, R IR E i E AL
B — A 5SRO
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K& 9 L HABHIN

WS I%E 9 AL BRI, NS BRI ZE 9 L5 N F5 A7 2% UCSRB ) TXB8 fif, #RJ5 FHHK 8
PR 5 N R IEBIE 75747 %% UDR. 58 9 AL BHE7E 2 /Ll (5 b Fl T Ros btk ini, EFZZ@EE
A CAF F P b B

TR IR A F B O AT B WA B B ORI AT o IR RERS (UPML = 1), RIEHE
i 12 P B 2 R R T ) B R — (L 5 B — M LR TR N AR IR A

REb L5 F BT

USART KIXZ8H P NFRENAL: USART il a7 £ 2% A& UDRE MIAEH S5 bR & TXC, WM
HALER ] LA A

B 25 A7 2% 7S br & UDRE SRR R G pP 88 & 15 T LS N — /MR I - A0 7E Rk gz pf
AAEBE 17, WBEE “0”. 24 UDRE LN “1” B, CPU AT LAfEZHE FF 74 UDR 5
HEAE, R NWAEE.

2 UCSRB 7 f7-#s s ar A7 e = HH W BEAZ UDRIE Sy “17 i), W2 UDRE i B (H 4
JAH T ERE ), B A USART HUlE 7 48 D G K . X 377248 UDR PUT B #IFFES
UDRE. 4% F A Wi 5 sAE S Bm i, 75 5004 25 A7 25 25 P W7 IR 55 2 7 v b 2005 N — AN 14
%] UDR LAJ % UDRE, ERF#H 48 (E3E 5748 2 h . B — B RS AR P 450, —
AN e =2

AN BRI R AR ZF AT Ay, [ KI5 25 A7 2% R S FT I i, R % 4 bR &
TXC K H B A7 24 UCSRB AR LS R i et TXCIE (H A /W) & “17 i, B
H TXChRELEE AL, USART KIEL R R Wi AT . — BiE NPT RS AR, TXC Anfr
R4 A 2hiEE, cPU AT LAXHZNS “17 KiG=H.

L REAF
BIXENTEF G, RASEIA BRI e LR I S A4 Ree 2R IR, BURIER AL 2F
Fra% 5 ROE G h A A7 o H A BRI EE o AOBAS5 DU, TxD 51K E HaE 10

ok
He o

WA
B UCSRB 27 {7 as U SU AL (RXEN) BIIRTJA 2l USART #2Mc4s . f B85 RxD 51 A 38
10 THREYE USART THAEFTHUR, RIS RS TR I . T EE sl e e B B AT
WeREE . BRAERE R iag . an A R2P B, XeKo 51 BE_E R B g FH R AR S B

Y 5 Z 8 [ BAE I
— HAR WA B — A AR, (SEF AR RS2 e - AR LA (R — A Bl HORE LA ¥
ST MBS 8 B XCK IR Ak R BEAT F e, BRI — il i 5 — M IR A, 35 M Ik L2l
Pl as 2ng . RIS — A B BOE N R AL w A7 a4, IR — MR RL L, SR
BN T UCSRA 27 A745 I SO 52 bR & RXC 7, FREHRE A0 2 A7 48 h 5 1 Bl il e 5
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FE g, CPU I BRI UDR F5 A7 &t il LLSRAS R B B

Y 9 (1 HHIT

WERBE T 9 M EE B, 7EM UDR LUK 8 17 30 di 2 i wh 4115 Sl L B %5 /7 4% UCSRB
] RXB8 1 K 3R1F 28 9 it o XA (Rl A& FH TR A #5 &AL FEL DOR LA PE. 1321 UDR
A FRC 2 R R R P 2 PIRAS , BETT S8 R RE A7 i T 22 vh s 1f) TXB8. FE. DOR A PE

7.

BT e BT AL P

USART $UC 384 — MR G IS bR & RXC, FISRE R 2 b ge b & 554 AR pE it i
Kl o MBI RS T AR B, AN €17, RN €07 IR AR AE L,
P B PR S RET, RXC BB E

B UCSRB [ 4 s R Wi f B2 RXCIE J5, W RXC bR B (HAe Rl fine),
W r=AE USART HEUSCZE SRR T o A A g s AT B e Uiy, i a0 &5 ol b i iR 2512
JF 525 UDR B2HUELHR RIS 2 RXC s, 7 B AL BEAR 7 — 4551, — /N3 A sk
oy o

B R

USART $ZURCHs 3 = AME iR bR WS R FEL i ) DOR M AF AL I 45 % PE. "EAI#RAL T
UCSRA ZiA7-5 o i -5 B i — e CRAZTE IR 48 2 o BT I R bR 2B AN B = 2E
.

M R bR & FE RIIFMETEB v 28 (0 — AN AT e 1 58 — M b AL IR ES . A5 1Rz 1
iy (A “17) W FEAREN “07, BN FEFREN “17. XAFRE R FRA N FED E K 1£
Frrp b, AT TR B

s AR £ DOR R I T HU G 38 R T 808 50k o BRI kb a8 i, Blliiehn
AT O B, A B — AN LA, B AR T . DOR bR B E AL R
FOALE B — VKA UDR AR — K2 HL UDR Z (BB R T —ANERZ AN . 24 K540 ol e 2
Hh S A 5 A7 2 i NI R 48 )5, DOR AR BEHIHE % -

TR IS AR & PE R BB A% R 1N — WA R B O A A A R . A SR RE AT
K%, PEHHIEE.

G &

B A A ARG RIAL UPML K8 S & A IG A% o« BRI HIAI (R EREF 6D B UPMO R
Eo AL RE NG, RS AR TH R A AN B R A T A 45 RS A ) 8 A HEAT LA
B 45 R 5B A LA — A R 2 pi s th . CPU BT BRHK PE o7 RAS: B HR AL o
o A AR R AR — ARG ph s rh B A A R R, OF B A AR IR
e, W UPE #eE AL, —EAMBIR S & UDR B

LB
HRIEAAE, ZE R B 2RV o IEE RSBt 20 . 2R IE R as (RXEN V5 %)
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Jas FEMCERE AN ST RxD S, U b g B R .

TN

USART 45— NI Bl PR &2 5 e A Pk B2 B0 ook A B e A0 i P IS I P S22 48 1 A2 A
RxD | AP N 1) 7 2 B AT B50308 00 P 0 PO R R I o B S R R TR R M, TRl I
I PEPAR I PE TN BB — AL E U, TSR S BT TR RE o D 3R TARVE K
T N AR RN B RS E L M A\ R T R R — i B R B A 2

ST

FERYACER [ AR i 0 PR AT 8 1 M 2R 5 P P B AR L M) (R AN DGR RE o U SRR IE 4% A
LR e P A LR A A, B A A A O R R A A R R, IR 3
BICESRIGAL D o 8 T H IR AN S BN — WO AR 7 A RAE , Bdfadin A\ 2 5 R Py 6
PRSP RA R ZE AR, RVEATTZ 18] LR R AR e 2 (iR 22 e o Tl PSR 2
g T B AR A A SR RV I SRR R IR ZE T

HERERX T HRARBW R FRIREEE

RERETE (%)
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

BEER T RABW R RFRIREEE

BEA+BBEUKEN | RNRECE (%) EFRETCE (%)

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

MFHRTUE H, @ PR VA ORI E IR HETR 1 e e R 2 Y T 2
B FE MR R R IR 2T B R e it 22 B TR S5 DTHR R T B T A5 0 1) o P AR W3R B R 2R R 22 1Y
ATRESRRIE A . B2, BRI RGN B AR 5 TAE s R AR B A 0% dh ok P A
RGN BRI — A2 MR, B AR IRG 2R, RGN BRIz BB AR
TE VR R A AR A — E BRI I 0 R G B I o AR A B U AR B DR . R RT DA
UBRR [{H, fHfFRZEMKE T U2,
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KIFERER A RE

X T HRE f AR A IR AR, S PR T 1 SERRIEAE 1 i R R v R R R A H0OR
PAF, ©HEHIBERRERZE R RZE S ARk TR
Error[%] = (Baud\ea/Baud — 1)*100%

Hrr, Baud JyH FIEAERAFS, Baudrea IR THE A E R IGERFE, i NBRFR T
ARG B R 2R 72 5 RGN B foys FIPRF 2R 274798 UBRR {H AR RUTF -
AR

Error[%] = (fsys/(16*(UBRR+1))/Baud — 1)*100%
(P

Error[%] = (fsys/(8*%(UBRR+1))/Baud — 1)*100%
AL EBERIL I BhRZE, BRI RG B fos NPRAERTBIET, BIRT/3 23R 1% % UBRR
HZIAMK R, TR 16MHz RGN R A[F] UBRR {H B & T BRI 7

16MHz ZRGRTE TNIZE UBRR B4 HIIRE
foys = 16.000MHz

HITE ZiEiRl(u2x=0) BRI (U2x =1)

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%

ZL B E

B UCSRA 2 A BEZREE 0 (MPCM) AL 7] DUXT USART HRUSC 28BS 2 (A B4 it gk 47 1
JE o BLEPE A HMLAE B WOR A 20, A SNBSS £ D 2AHEB RS T, %
Ab BRI AR A () ER AT SRS, IXP I YA RIED TR CPU A3 A S i i £
o MPCM AL BB AN R IE S0 TAE, (HEZMMHSEFEN ARG, CRFERTEEE
ENGB

A SRR A P B B U B Dy 5 21 8 £, B4 SR —AME 1Az 2 FISR IR 2 B 2

FEREIE RIS B o WERBNAS IR Bl i BE 2 9 7, A4 2R 9 Aok e 2 K
IR B WURMEEAAREN Y “17, AP A2 Huhlmi, 75 0y HdE .

-141-



LGT8FX8D Series — Programming Manual 1.0.5 LogicGreen Technologies Co., LTD

fE2 B AEERUT, RFZ DA — > AL B St . o 5t B T g hd b bk
WA 7 T 3 AL AR IR — N MAC PGS o Bl Tk A AR PR 1E 5 U0 S RO, i oA )
MAE T 45 0] 2 22 K e i ot B B 2 — A kot

S F—AMEAENLIAFRE R, ©rT CUE 9 fr B ik =X, 3528 9 A 3 kbR R kg
Ko EXFBGEHT, MAFEE AT TAET 9 A Ed iks 2.
NTH BRI N 22 b 2R A8 3 (5 AR AT SR A e ) D IR
1. FTE MNALBESSER TAEAE 2 A BEARIB A (B MPCMD;
2. FAFRIRRE BT, BE MALERES AL, AL ER S UCSRA A7 F£ 7% (1) RXC fif
B B A
3. BN UDR FFATEERIINA, D HhhE ORGSO . ik
o, BiIE % UCSRA {741 MPCM A7, RuEiEH, MILRFF MPCM 2 “17 HEERF T
— AN HHE I F K 5
4. BRI N ACER AR EAOT A R, B BRI —ASET R i AR Tk A A
T 25 720 32X A B
5. BRI R G — MRS, B MPCM 47, JFEERE T — ANk
Bk, SRIGMNE S BEL T

i1 5 2 8 M A iR SR FT LAY, (ERAVISEES, BV L AHEME A n A1 n+d
IR AT U o TGRS A AR A A A R P AP E I L, XM LA A X0 T %
VEARASAR e . dn2RAEHT 5 21 8 B iIike 2, KR BNOZ B E PIMF AL, s —A
Ena S Il LUTE Rt

i a e X

UCSRA - USART #ZHIF RS E28 A

UCSRA — USART & H|FRZS 2725 A

Hbdik: oxco RIA{HE: 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 iR
B g bR E AL

2 RXC BN “17 B, REBCE S A R R . 2 RXC IE N “0”
7 RXC | I, REJEWGE M A R M IEE . BRI AE LRI, SR rh ds s, =
HORXC WEE . [ ISR Wi ez RXCIE i “17 B, RXC A FH K= dalk 5
Hr
6 TXC  RIAGEARAREAL.
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RIEFALFAF B BERpoE AR a N2 TXC B AL, BT RI%LE R
Wikt TXC 0%, WATLOEST TXC 5 “17 RFATHEE . HRIES KR Wi
{1 TXCIE 9 “1” B, TXC A] FH k7= A k1% 45 3R A o
R A7 2 TR BN
2 UDRE N “17 I, W] USART AIAHHE Ll as N7, WTLAE AN HdlE. 24 UDRE A
“0” I, FW] USART RIEBIEZ a8 i, AReENEHE . S8R &A=l
£ &7 UDRIE A “17 B, UDRE H] A 2K A JE 2 A7 9 = P b
U AR AL
M FE A “17 I, RUFESCEEE b 2 E R B A Wik R, B —AME A
4 FE “0”. HFEN “07 I, FRUIHNCHIE b A E SR A B B s R, BIEE — A
IR “17. FE B BN G4 — BEA ZE] UDR #it . X UCSRA AT 5 AT, FE
X—f#5 “0”.
HOE i AR AT
MR IR CRE TSR, BB A A A3 P SR, A R )
—NFRCAAAL, B =4, DOR # B, — B A 2(F] UDR B L. %I UCSRA
HATH NN, DORX—AIHEE “07,
2 PE | FHERISES RS SN
LEHERSAERE (UPML Jy “17) B, HAUCgz b 28 vh B e iie 38 (B s 43 18
SRR, PEREENL, —E AR UDR I, X UCSRA #1475 AK, PEIX—AN/ 2
5 “07
1 U2X  FERd R IE e AL .
M uX A ‘17 B, R ERER AR R IR 2 u2X O “0” B, FbileE
L A i e e D M
X —ANLE R PR AR, A R R R R AL %
0  MPCM | ZAFEZEEHAMFRELL
PE MPCM (K e sh 2 b 2@ E 120, MPCM BA7J5, USART Blitas i3 1)
FRLEAS 55 B B RN A B G o RIE AR AN MPCM 1B [R5

5 UDRE

3 DOR

UCSRB - USART B HIF DRSS 588 B

UCSRB — USART %l FRZS #5775 B

Hodik: oxc1 BRIAE: 0x00
Bit 7 6 5 4 3 2 1 0
Name RXCIE TXCIE UDRIE RXEN TXEN ucsz2 RXBS 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 #ifiid
e I T A DA

7 | RXCIE | EfijGHAE RXC HIT, 5% 52510 RXC H . 24 RXCIE N “17, &R Wil Ak, UCSRA
TAEARII RXC Y “1” BRI LA A2 USART Hlfeat sl i o

s | TxciE RIALEE A P T REA o
BALEERE TXC T, JERIGE51E TXC 7. 24 TXCIE R “1”, &/ Wiffise, UCSRA
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TR TXC Y “1” IFR] BLF= A2 USART Rk 4s R i
K P A7 25 2 R T RE A

5 | UDRIE Ef7j5fli#e UDRE Hlb7, J5ZF /54515 UDRE H1llr. 4 UDRIE N “17, & )5 Wiffige,
UCSRA {785 1) UDRE 4 “1” BRI LLF=2E USART H¥E 27 A7 % 2= i .
HWEREAL .

4 | RXEN | Ef7J5)A 350 USART #2lcds . RxD SIIIEIE AL 10 ThBERE USART BRI ar B . 25140k
AR g P RS, JEF FEL DOR JZ PE #3 £ TCAK
RIEALREANL -

3 | TXEN | EAJE/E3) USART Kik#s. TxD SIMIFIEA 10 ThEEHE USART KIXFFIAR. TXEN JH
La, WA SR A EERE KIE S A4 Re9S FIEAE 1B USART K% .

5 | uesn FRABEIEHIEE 2 17,
UCSZ2 55 UCSRC #7419 UCSZ1:0 456 7E — e 60 B B30 i i 6 25 (0 830 467 4
HWCHE SR 8 fir.

1 RXB8 MUKy 9 ArFF, RXBS A (15 i . 1HL UDR Tl & HUAIK 8 A 2iudfa
Z AT ELHG L RXBS
RIFHEAEEE 8 fire

0  TXB8 | MERWIKE)Y 9 fikf, TXB8 &R IEE M m L. 5N UDR FT L& K 8 i 4
Z TS N TXBS.

UCSRC- USART ¥ HIF IR 5288 C

UCSRC— USART I #I| AR FFA782 C

Huhk: oxC2 ERIAA: 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 A
USART k47
UMSEL & [R5 B 0 R
UMSEL (2
7:6 | UMSEL1:0 0 USART 553 {5 2
1 USART [ #ERS
2 SPI AL AE R
3 SPI EMHAERIAK
AR S AL P AL
L UPML I FEAE R EAE 1B AR SR, IR UPMO I #2730 BB AR 46 o
UPM1:0 [
5:4 UPM1:0 0 2R AR
1 TRE
2 fHRE MR SR
3 R AR50
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IR AP S R NA LA &

USBS (EAIR VAR
3 USBS
0 1
1 2
HAm i A K LR AL
UCSZ1:0 5 UCSRB %7 17 #5 I UCSZ2 44 ke v B A5l ot 60, 7 1 A5l 17 4k
UCsz2:0 K B2
0 54z
1 6 h
21 UCSZ1:0 2 7 i
3 8 fir
4 RE
5 TRE
6 TRE
7 9 i
I b R Ak B AT
E USART [A)25 TAERLZUT, UCPOL 1B T i HH 450l 1 e R N\ 250408 1) SR A
5P XCK Z (B R R MR8 TR T 5 UcPOL 6ok, X —fL
0 ucpoL %
UCPOL JRIEH R A B R
0 XCK )BT XCK )RR
1 XCK 1T BvR XCK (1) _E R

UBRRL — USART SRR B 52881

UBRRL — USART 4 R AT

Hiik: oxca 2Ri\{H: 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 ik
USART 5 R A7 S R 2535040
7:0  UBRR[7:0] USART JHrZe % {7 %8404 UBRRL F UBRRH W4y, &7 it kX BREN

UBRRH - USART B EFEREaXZD

UBRRH - USART Y4 R et e 715

Hhuik: oxCs RN : 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 iid
7:4 - TRE

USART J 4 R A I & 8B40
USART U455 22 27 fE 98 40,47 UBRRL F1 UBRRH WiB4y, 4o —itH ki Eid

(ELIY 52
UBRR = {UBRR[11:8], UBRRL}
30 | UBRRILLE] TAEMR I B AT
S IR R BAUD = f,,s/(16*(UBRR+1))
SRR A BAUD = f,,+/(8*(UBRR+1))
[E]20 F PR BAUD = f,s/(2*(UBRR+1))

UDR - USART # I 5=

UDR — USART #({E 277758

Hudik: oxce ZRINH: 0x00
Bit 7 6 5 4 3 2 1 0
Name UDR7 UDRG6 UDRS 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 Hiik
USART 1% RIS R £ 805

USART JORHHE G2 i R A B B B2 ph 23 2L 55 USART HE &5 17 4% UDR. K5
\ UDR B5 N R ISR b 2%, A UDR B2 BUHCHE B i BB S Kb 2% v 2

TE 5 ] 8 A AW N, AR FHKIEE 9 Mg k1% 420G, I MK e B

70 UDR N0,

A4 UCSRA 271745 1) UDRE iy “17 B A REX RS p g it T 5 84E, &)
RIBIHI B A . BRIEBALEFAZ A NTNS, KILASRIRGE phs B2
INERBNRIER AL AE A, ARG EIE S ATHIMN T*D 5l L
R B AT — MY FIFO, — BRI, FIFO BE & BUR & MR AS .
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USARTO - SPI T fF/ET(

o WITIRE, =&OTHFEEH
® EHSMHURIE
o FEHEIIFM IR (B30, 1. 2503)
® (FUNSNUEREE (FELEVIBELRINT)
o [AIRIE (WE&EIPSs)
& SNMMERIFRTHESS

&

¥ E USCRC [ UMSELL {78 “17 i, {RE SPI L/ERL, I USPI kZFE R, B SPI stk ly
=28 sPI TAERER, HPUZ sPISERUAHLE, B MPLERRZL, e =ARZE 5. usPl b

F USART (IR, B3GR IEFIENE O T A7 as N ZE g, VLB R R AESS . SRS
AR AT, B A BRI TR P RIAR S AR RS b — R, ARy
AL TR 2B SPI AR = 1) 75 20 R A e

UBRR UCSRC UCSRB UCSRA
r---—-—,— -~ -~ -~--- -~ -~ -~ -~ —" -—" " " """ ~"~>"T”™/>”"“~"‘*"“"¥”*"¥”"¥"”/—"¥¥~"¥7"¥7—/"¥7/ 7/ /7 1
I | Clock Generator |
| h 4 clkio \
| | Baud Rate | it \
} Generator }
\ [ }
| > N
| . ﬁ'nc Pin Mux |« { > XCK
I
R s I E TR |
I Receiver |
[ — [
| 4 ‘
| |
| ; / |
| |
I |
|| RXshift |« Pin Mux [« —| RXD
| |
| |
! RX |
} Control [
[
} v [
-— = ——] —_—t e —_— e — — |
} UDR Transmitter }
N A
| |
} j—/ TX Control }
[ [
I A 4 I
[ [
I TX Shift > Pin Mux > TxD
[ [
L |

USART in SPI Z545[E
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T

2 SPI TAEFE LML, FFESLALEE M B, = USART HIAEF R A g8 k=i
AR . AR N XCK 1B, DR XCK 51 B T [ B A7 A5 (DDR_XCK) AZiRE &
N “17,

IR ATR A LA R T A ke

BAUD = fy,s/(2*(UBRR+1))

2 SPI TAEAE ML SRR, JEAS B AT T HLER A, A XCK BIRE, PRE XCK 51 BT
B 7 1627 /E %% (DDR_XCK) WA E N “07.

SPI $#E A0 7

SPIAT DU ploAH L AR R AU A T7 5K, A HEHI AL UCPHA R UCPOL SRikiE, HARHI# a0
NEERATE PR

SPI TAEHRZK

J:ﬂ‘/nzdﬁ? _szmﬁﬁ
1 0 1 IR E TR
2 1 0 T BRI R AR ERE
3 1 1 TR E TR

UCPOL =0 UCPOL =1
~oxek [ xew L[ LT LI LI
]
% Setup Setup
o
Q
= | Sample T T T T Sample T T T T
(= KCK KCK
n
% Setup ¥ Setup b
O
S Sample T T T T Sample T T T T
SPI TAERAER

Wirs =G

SPI ) — AN ER AT AT DA e AR Bt = R T am, B LB R 4G A, 3k 8 K
iSS R LAIG AT DL AR SR I — o, e S 2 o R ) o vy Bt 2O S AR

S5
SPI & UCSRB A7 f7-#+ 1] TXEN £i7 28 “1” KAl K ik#s, TxD 5l JHI# &k ikds b R K IE 4T
B . PERFERICER T DAANME e
SPI # UCSRB Z7 {745 1) RXEN i1/ “17 SRAFREFZULHS, RxD 5] B kcas b R S B AT
HONBUE . IO A% 2820 R
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SPI 3% RN USCERAd T XCK SR 2R AL S 4

BT I8(E 2 T B X SPLHT AR . WG Rl o L R 2 M, iR 6 A%
BT I s LA RRR Y 7 B e BRIl A BRI 2% o X T TR BN SPI R AE, TEWILRIL
I B 2 4 Ry R Wb B IR A 1 SPIL AT BT .

FE AT BT UR AL EE T e AR VR R R m i g R, AR R AL S . TXC AR &AL AT B
FHRAS I K3k 282 1 58 B T P A5 461, RXC b B Ar ] DL KA IS 22 e 2 v o 1330 A 4
PEARBE B . G TXC AR EA AR, RO IEEIE AT (5 UDR FAEA8 21D &
i E TXC FRENL,

WIgatk SPI LU, 4 UDR 23 77 a8 5 ANBU BI P T 40 et e . 1 T S 4842 5 2 i
FIEANHEMCHE 2252 WL R AR o 24 AR R A A7 A7 48 HE 48 I AT — UKt (R ik, i 2l
ZAEH AT UDR A A7 d OB WA IE 2 pi 88 18 B ACE AL 3 A7 a4 R RIE & N T IRIE
NG as AR R D, BERE — A B )5 #R L T — K UDR % 78, K
AR I, AR B S B, AN R U R

REREN5

SPI K IESSAH /bR ENL: SPI U 25 /7 25 bR & UDRE AL S 4E bR TXC, WAbREALHD
A DA AR A

Bl A7 28 25 b b UDRE AR F R KIEGZ P28 & B AT U N — AN B . 12000 RIESE
WIS E “17, WHEE “0”. 24 UDRE N “1” B, CPU A LIEHE 2 /748 UDR 5
NHEE, 2 ANEE

4 UCSRB 77 1725 HH I 250 27 47 2% 2= rh Wi 57 UDRIE &y “1” B, W UDRE # & (H
S JRHRIIERE), KA SPIAUE AT A7 g S R AR . W A7 A% UDR BUT S HIERIEZ
UDRE. 4K FH i 7 AR T A B, 75 2508 25 A7 2% 23 WP T IR S5 A2 7 R 205 N — AN 8
# %] UDR LAJE % UDRE, SU#E AR (LBIR A4 2 R 50— EoZzh b iR 25 72 7 450
—ANHT B R W R A

LA B RE H RIE AL A, IR RIS A A7 2% P SO B B e, R 45 s
B TXCH AL . 24 UCSRB LI A& L SR i fe iz TXCIE (HA Rl flige) & “1”
If, BEE TXC b S BAL, SPIRIELE R P AT . — B3NP ARS T, TXC b
SR B EEE, cPU HATRINHZME “17 SRiEE.

L REAF
BIXENTEF G, RAEITA B RIE S LR R s 4 4 REs FLIEAR L, R AL

AT 5 RIB N A7 2 R AR BAR R R B . RIEEEIELLUE, TxD 5] k&2 i
10 ThRE.

BN pr R BT
SPI BB — MR AL Bl G RbRE RXC, PSRRI BRI v R 5 AR B (1 4K
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o BRI A R A O BdER, AN €17, [RZ N €07, BRI AR plAE
b, B PR S HERIET, RXC LS BER.

B A7 UCSRB M4 A W ff BB AL RXCIE J5, R 2L RXC brip BEAL (HA R Wik fiiae),
= SPI A AR BT . A R 7 7 R AT A RO, R U A R R W IR 55 T 4
Zi M\ UDR BEHUEHR KIEE RXC hrd, B R EHWIb iRy —450, — bl ar=
4

BIL 2N a

HRIEGMLE, ZERERZEIER . BRI B R £k . ZEIERIES (RXEN &
) Ja, BEREANE 5 R RxD S, BRI T

A EX
USART HFae515%

KR

UCSRA 0xCO 0x20 USPI # Hil FLR A 25 7728 A

UCSRB 0xC1 0x00 USPI #Z I FRAS a7 473 B

UCSRC 0xC2 0x06 USPI I FR A B 245 C

UBRRL 0xC4 0x0 USPI 45 B 27 AP AR 7710

UBRRH 0xC5 0x0 USPI 45 8 27 F748 v 714

UDR 0xC6 0x0 USPI £ 25 774

UCSRA - USPI IZHIFDR S H 588 A

UCSRA — USPI | ARG B 7E58 A

Hhudik: oxco ERIMHE: 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 il
B AR AL
M RXC BN “17 B, RFBIGE T RS EEE. 2 RXC F{ERN “0” Y,

T B R A R R BRI LT, BRI, S RXC
. AL I A RYCIE Sy “17 I RXC A FISK A s eI
R e A

o ORI MR, RASIR A C B KRR
Wris TXC H3EZE, WATLL#EE X TXCE “17 R TER. MREG R PR e
TXCIE A “17 B, TXC ] FRF=Az K ik 45 o A B o

s e | HEFEBEREED

24 UDRE 4 “1” B}, R USPI KIEHIREZ NS, TTLAEANZHE. 24 UDRE A
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“0” I, R USPI KIBEIE G2 NG, TRES NS . LU 782 R W
FEA UDRIE Y “1” I, UDRE Al FSKr= A $0di 75 77 2 25 b o
4:0 - USPI FREE.

UCSRB - USPI I F DR S 528 B
UCSRB — USPI =l FRZS T 745 B

Hhdik: oxc1 2RIA{E: 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 = #fiid

e ey N T O A

7 | RXCIE  EA7/E{fE RXC T, JEE/EHEE RXC Fl7. 24 RXCIE Ny “17, & RTHifiEe,
UCSRA ZFf£235 1 RXC 2 “1” B AT BAF= A2 USPI 302 R b o
HIEGE R P T RE AL

6 | TXCIE EAE{EfE TXC i, EEEFELE TXC flF. X TXCIE N “17, &RTHifEe,
UCSRA ZFf£45 1 TXC Jy “17 BRI LAF= A2 USPI ik 4 o o
KR A5 A7 2% 2 TR W R

5  UDRIE Ef7J5fihE UDRE i, 5% 5451 UDRE Hllff. 4 UDRIE Jy “17, 4 )R i fiiae,
UCSRA Z7 {725 ] UDRE 2y “1” BRI LA~ 4 USPI H54fs a7 A7 28 25 Hh .

A AR

4 | RXEN | EALJG/E3) USPI LS. RxD 5IEINIE A 10 ThEeh: usPl 2 I FrEL. ZE b4k as
K RUE E S 2 g o
RIFALREAL

3 TXEN | EBALJF/E3h USPI Kik#s. TxD 5| @ 10 ThRERE USPI &% FTEUAL. TXEN &=
Ja, RAEZR|FTE MR R I% 52U A BEis JTIESE 1L USART Ki%.
2:0 - USPI NRHE

UCSRC- USART & HIF RS 528 €

UCSRC- USART | AR B 4% C

Hhhk: oxc2 ERINH: 0x86
Bit 7 6 5 4 3 2 1 0
Name UMSEL1 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 ETiipy
7:6  UMSEL1:0 = USART KEsik447 .
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UMSEL & [R5 8 5 D B R

UMSEL iR
0 USART 5 B3 A A5 20
1 USART [ 2548 fF A5 20
2 SPI AL HRAE R
3 SPI EHHRAERE A
5:3 - USPI ~RER .
U A 7 S B0
2 DORD DORD HORIG

0 v S A
1 AL e e

i AR LA 3% o

UCPHA B HR RAF & A A AR AG TR 5 AR

1 UCPHA UCPHA E—

0 G
1 GERR

B e AR A 3 45

UCPOL B HHE UL AR A R AR TE I Bl R B

0 | vt ucpoL R KR I BECHCR R
0 XCK ) TR XCK [N B9
1 XCK )T B XCK 11 AR

UBRRL - USPI B R R FEEEFD

UBRRL — USP| R R A7 3R

Hiik: 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 iR

USPI SR R A7 A IR 1040
7:0 UBRR[7:0]

ERINE: 0x00

3 2 1 0
UBRR3 UBRR2 UBRR1 UBRRO
R/W R/W R/W R/W
0 0 0 0

USPI PR 277795 615 UBRRL 1 UBRRH

oY, G E e H R B ELE S B .
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UBRRH - USPI R BT HER 5D

UBRRH — USPI I FF R F H R H T

Huhk: oxCs BRINE: 0x00
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 iR
7:4 USPI ~REH .
USPI JBRF 3 a7 A7 25 IR i - 1 3B 40
USPI Y55 3R 27 1795 64 UBRRL Il UBRRH il 7y, 45 & — Ak B IBE I
UBRR = {UBRR[11:8], UBRRL}
3:0  UBRR[11:8]
TAERE BRI A
AL PBRER AN L E
FEHUE BAUD = fye/(2*(UBRR+1))

UDR - USPI HIES 525

UDR - USPI ¥ 7758

Hodik: 0xC6
Bit 7
Name UDR7
R/W R/W
Initial 0
Bit Name
7:0 UDR

ERIA{E: 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

Eiiip

USPI I A I R 48

USPI R 1 KO 2 e d A SOROHE 22 i 45 3L 52 USPL B8 27 /7 7% UDR. IR S5 A
UDR BB N R IEEESE b #%, M UDR B B S BB B 2 ph

1 5 B 8 M AR WA R, AR IIEE o (1 Rk e ANE, MR NE e A%
HA0,

R 24 UCSRA %17 851 UDRE #REAN “17 WA RN K IE Mt iT 5 H51E, &
MR IE G BAE S M . MRERAL TR AN, RIEH A RIEE a1 1)
BRI B REFE LT A7 e, SR G HE R AT H N XD 51 Bt

B E M AR E — AR FIFO, — BEZMP AL, FIFO Mool e mtk
&K

AN o
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TWI - R4 B1T/546(12C)

o BEHBAMRGIENED, RFEB24%
G FENAOMALIRIE

S I UL F RIXSSR NS NS R TN

7 MORIETRE VS 128 DML
XFFZENDEL

51X 400Kbps BYEIEILHEK

STE IRIZBY MBI DU A
EEIRAR TV itk VRS By T AR AR

TWI & 26/ E

PIZRHATIE D TWI ARE & T IR A A SR BT o TWIE DM T ¥ R e it RS AR XL I )
PR Z T LR 128 AN A e ELIE S — il o X AR 2RI B SCL 1% 4l SDA. AMAE1F
R BRI LR P R0 28 i #0A B SRk, Twi Pt
TR T REAT T 1]

TWT K%
LT € SRS AEA 1T AR HFL

S/ RN IE AR B % . ENLEEE 5T R sCL I
MAHL B ENLF LB %

RIEG BRI E B L Bk

e M B (1 B

HTER

0N B, TWIE R PR Z A iz i PH 5 I HEERE . FIrfy TWI A a3 ) e 2
BN ITT % B R TT R 0, IR I 7R DRE I S DhRE. = Twi S04t
40”7 I, TWIEZ S AERE . PTE R TWIE S F 5 Oy =350, B2 VE B e
R A PRIEITA SRR, N2S Tw B 2SRRI A E .

VCC

Device 1 Device 2 | oo Device n

SDA <« >

N D

SCL < N

TWI RE&EEE
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bt gl ey

TWI R B RE— R 8 AR A A R A b R (. i Byt Bl 2 b P 2R
FIRGE, BRARRN T AT A B IR IR o

SDA
el o ommrr ) skmz
Bl E
TWI BE A E
TGS IL A

TWI &S ARG sh A 1k AR S 28 Bt START IRAS DALIE S A& 4, & i sToP
R CME IR B R L% . 76 START F STOP IR Z W], MR UCNRATER T, A RiFHe 6
R SR HIR . A — PR Il FeVF K A2 7E START I STOP IRZS 22 18] 724 — AN
f) START JIRAS, IX#FR N REPEATED START IR, & H T 24 H0 EAUAE AT R 32 1 0 1750
A BhHT &I, REPEATED START Z JG ELE| F—A> STOP Z i, AR N2t ik,
X5 START 2 —3), PUEARSCR S, SR A FFRULAE, 325K START KRR START Al
REPEATED START. I R Jf7~, START fil STOP k1421 SCL Z& N, o2 SDA £k Hi-F

SCL

SDA

START STOP START REPEATED START STOP

START. REPEATED START F0 STOP JR7SE

R
B TWI S 26 BRI ik f R 2 o ALK, t 7 bk, 1 f7 READ/WRITE 4% il f5 F
1AL G 4 READ/WRITE 724 “17, NI4T 1454F; 4 READ/WRITE £ “0” HY,
PATEIRVE. MWV THEE, DAFESS 9 > SCL (ACK) J& 3 T % SDA ZRf it 28 . 457
ZMHUT B e R K VA S E AL, TNAE ACK AR HE SDA e A . ARJE ENLAT AR
i STOP JIRAS B REPEATED START IR 2 B HT T 4R K 3%

Mokt LA — A AL BE AT — NS A0, 70 A HT SLA+R B SLA+W SRR .
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HiE 1) MSB AL SR AE . BR T OREAHBME “00000000” i BY AR HERE ALY LL K BT TR
“111 00007 A% IIE 5 Z AR B A RERAE T Ah, B MHLhE AT st E B i

BT REEI I, BTA MHLUNAE ACK J8 18 A SDA ZRASH M. 2 EHLFHER
B FE KR B4 2 A MWL T ELE R FE D Re . =) S Pt hln B WRITE A7 A 38 21 &
2 LUV, Frf f 2 RGAZ) T SR i ML AE ACK FIPIHLAR SDA 2. T A X ey 1)

FEUFI A MAAURE 2 SR BRI B 7R BRI, A FR I st in | READ 723
B, BUOIER LA MHILIRI A S A R B Bt 2 i R B b 5%

Hhhk g =l B R
scL 1 7 8 9
soa pldr X 77 (AL RW | AcK
START
TWI bt B AE S E
AR

B TWI B2k b AR B e o A&, M 1 MR 1 A AR 7R
BRG], AL TP A AL B SCL A START A2 STOP IR, KRi% 28 K1k EAL M &
WHAE, B AR .. NG S ACK REIERTESS 9 > SCL (ACK) JE HIiE it i i
SDA ZERF=4: 1. WRBAIERTE ACK FHALREFR SDA £k N, NIk 2 RN E S NACK.
MBS O AR T B e — AN, BOE T R R RS R B RS AR R, U R AEUR
Bl e 77 JE B R I%E NACK K5 FIR &R . B 751 MSB f7 5t &%

Heths autg a0~ B
SCL 1 7 8 9
(
Combined Data Data
SDA MSB LSB ACK
Transmitter Data Data
SDA MSB LSB
Receiver Next Data
SDA ACK Packet,
—————————— STOP or
SLA+R/W Data Packet REPEATED
START

TWI HEEZE

20 A e A B B A g
—URAERIFEA F 1 START, 1 SLA+R/W, 1 MNERZNEEERLLA 14> sToP Hi%. RE
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START Al STOP {12515 B 2 Ak, wUMEH sCL LIk 5 Thae RsL I N5 MHLIIHET .
MALAT DU FAK SCL 2Bk IEK: scL M F P A A 24 =ML B0 e B I o R e iz 1 AL
ML TE ZAA (IS TR FR AR I, X AMREE AR A . MALLZEK: SCL B FE~F 9
A2 SCL () P, BT AR H ML E 1. st mT AT, MHLRT DLidE s 238 scL iy
15 25 B SR PR TWIL P B0 A B ok 2

T B s (2 — AN B AL W . V22 SLA+R/W 5 STOP 2 [8] 7] L& i 2 AN, BT
N FH A R SE B L

scL 1 ) 7 8 9 1 ) 8 9

/ Addr
LSB

Data

SDA | LsB

R/W ACK { ACK

START SLA+R/W Data Packet STOP

BRI TWI &40

ZEVARRR RN Z A

TWI PR VE R AT 2 A ML, FFRAT TR BRI R ORAIE RIAE P 82 A LRI 30

iR AG  IB AL — R AL . 2 ENLR G2 BP0

1 SREEZER AL ENH A ENE RS S EENEBENTREEFRE &
AU IEENTRI R . XA LRI R I P e 2 5E S h R AU DL RIS
27 BITH B DA U ORAGIN B O 4P R 2 B ML Tk FSE B2 FHLIA
o FF AR A AN AZ i ARSI E,  BPAS S VPR IEAE 8 2k ARk Bl

2. AFBENAT R AR SCLMAR . NORIEAZIAR —EE, AU —M R LR
ITIFBRETT SR XL EGL R

MR DhRe a2 F R AR v ok Il B o BTG ENLE S AT I Bh i 4 5 3 — il = — A4
BB i, I ey P ) S5 T BT AL o S R i — A, A P W55 T B A AL i
KB —A o FrE EHLE T SCL, 4204 SCL I Bl A8 m s AR (R, A TAT LA Rk 4y 5l F 4G
THELA H SCL iy L PRI FSF 3 B

2 FEHL SCL I B B AL 4 R BB -

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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ZEA SCL B [E] 2R Fr [E

o HE B 2 05 A B ENLARRREEIE T SDA Lok SEBUMF . R A SDA 3 el 8B 5 E N
A BAE AL, 1ZENEI R LR, BRI, TR H = T/ SDA, T 55— EAL
R SDA I A R Bl SR BAPRAI BN LRI HO MU, JRREINR &
PeFhiko REMEMTENLLARE SDA LB, (HAE = Al 10 Hds st ik A 45 0R 2 mird T B
ERPIE S . AP SRS R ARG R R T — AN, XA R G2 A AR 2 AT
XA ML, okt 2 s 21 8 ..

START SDA_A != SDA_C, Master A Lost Arbitration

SDA from
Master A

SDA from
Master B

Combined
SDA

Combined
SCL

A EHLZ B

TEEASVFE UL T AT fl

¢ —/N REPEATED START W& 5 — /N dE £ 2 1] ;
v —ASTOPIRE S — AN 2 8] ;
¢+ —/)N REPEATED START IR#& 5 STOP RS 2 JA];

LR AT A 2075 FE LA OL, DRAEA 2 M DUR S ARE PG T . REWEAELZ RS,
P I8 A= e 2T A I SLATR/W S8R B HeA)ilidl, T % e & A1
[FIHCH B, 5 A s RICIEE Lo

TWI BESRERA
TWI BB 25 K4 B T B s
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= m -

[
Clock clkio
Prescaler | ) l
4{ Edge Detect F—{ Sync F—‘ Pin Mux <. »| SCL
Y A
o € . ) — .
Data Shift State Machine and Status Control Pin Mux <« » SDA
N >

ﬁ—» Address Mask and Comparator :-

TWI Block Z544[E

TWI LR B B LR R A A, BRI G, Mhk BB AN I e s . BRI T A1
TIPS

HAFFE R AL HETT
Bl 2 o A 25 PR 7T S B LB R A SCL B b T B . SCL B b T 39 bl W B R 7 AR e
TWBR I TWI R 77 47 3% TWSR A RT3 0047 i) 67 3[R 1 o IHLERAEAS 52 EU AR 28 BT 23 A
BB IR, (HEAEMNLA TAER b 202 scL AR 16 5. VER, MWHLATAESEEK: scL
AR LT R, AT PR TWI A 2RI 3 B B AR . SCL B BRI AT DL R BB A 2072 4
fo1 = Foys/ (16 + 2XTWBR*4TWPS)
Hrf, TWBR N TWI ELRFR 254 S EE, TWPS A TWIIR S 2547 2% P A TR 20 842 1l 457

HEGEEOHETT
SR 1 B T AR SR AN Hh RS 37 25 77 2% TWDR, START/STOP $48th1| 5% 1 {355 1) o Rl 2 HHL B

TWDR 3 75 B2 R 3% [ ik sl 85 =717, alss SRl i bk s 850hE 715 . B T8 75 8 2] TWDR,
SRR T BT IR AR A2 BRI ACK/NACK 23728 . X~ ACK/NACK 2317 3 /N e B4 N
FARAET o 4B i, e mT D TWI P ) 25 77 2% TWCR SR B EEE . 4 RIEHRE
B, BRI ACK/NACK B HH TWI R A 257748 TWSR ) TWS R S ik

START/STOP 24l %% 7 57 = 4= A4 ] START, REPEATED START Al STOP JIRAS . 24 MCU 4b T H: ik
PRHRAR A, START/STOP 2l 2347 AT LAAS I START Al STOPCIRAS, 44 Twi B2k B EHLF
HERT K MCU MR A e i o

IR TWI DUENUECE 2 1 Bt e, il R R R S I T B 2, DA E R BN
AR 2 TWI B E R B IEHIBUS, I H] IO S AT IR RS A S E
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PRI RKIE A MCU .

M ALV B 70

Hithik DT B F R A B2 R B I bk =R 5 5 TwI Hhbk 5 A7 28 i 7 AL bEAHICEC . 4
TWAR A28 1) TWI T 3BIEI R BIERERL (TWGCE) B A7, MEZE s ik th 2 5
PR LR, — B hEDUEC D, 2 B el B AT IR BN A . TWI BT AT DA 5 Bl AN i 7
FHLBFHE, X T TWCR ZAE R W E o EEZERIRIE T, Hhuhk VU 24 70t T DA BG4
Huht, APk ERENLTHE, T MCU MR A U ig

FEFIETT

Pl B0 0 57 WU S 2R ARYE TWCR BB E =AML RL. Y TWI 2k Bk A TR R
B2 5 FEARR, TWIE R WER SR TWINT B2 B A7 . R8N R —ANu 80 1, Twiik
A AAT AT TWSR WG48 5B AR L ARG . 75 TWINT #E AR, TWSR L&Yl
KRG B ALF B H, TWSR N —AMREER PR, R A I PIRESE B . — B TWINT
PRENHE BT, SCL Ll — ELARFF(R P, {502 11 Twi A&, LR A R A b B A

THMEIET, TWINT drdirks & A7

¢ TWI f£I%5E START/REPEATED START IR f5

¢ TWIALIESE SLA+R/W J5

¢ TWIBIE E— T 5

o TWI B ZR RIS

o TWIBEENL TS CANLHBHETT RS s % 77 20O

¢ BEFHAE MMM TAERS, Y3 STOP Bi REPEATED START J&
o HEEVERY START B STOP JRZS AT 51 2 ) s 2R 1R st

TWI #91&EH

TWI 422 112 T8 ) 7 1 R T b e 1 o BT R 2 34, e 31— A 2 5 8RR 3% 7 — AN START
F55, Mar=AE—4 TWIE B BT TWI 23T B, BIE TWE F i a2,
L AR AT DL G AT e R . TWCR ZF 4728 R 1) TWI HH IS BE A7 TWIE F42 J&) A 4
REA, — A2 R AEHIAE TWINT AR EA7 B AL RHE 742 TWIE HH . an 5 TWIE 7 #iE %, B #
WAZIUR FA 25 V) TWINT A3 807 1 7 R A TW A28 I Eh 1

24 TWINT bREMHEEALR, FRoR TWI 20588 T a0 E0E, RN 3 N, . 761X
FBBLT . TWIARAS 7798 TWSR a5 1 e B Y B M 4R AS PR A IS . S 844 7T DL i
BEE TWCR Fl TWDR #7748, RULELETE TR TWI 2R 1 TWi 32 0 Z ] TAE .

TEZ RN S TWI 2 FERIET. 1zt EVUEGE TSRS
ML X AR B, ORI ET A TR
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Application 1. 3. 5. 7.
Action Set TWSTA; Check TWSR; Check TWSR; Check TWSR;
Load SLA+W; X X
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;
22?;%Q$T Received ACK; Received ACK;
Set TWSR" Set TWINT; Set TWINT;
! Set TWSR; Set TWSR;

Twi SRV T AR E

B TR I TWI AR R

1.

.

TWI ﬂ%iﬁﬁE’J% W Ki% START. JEIEfE TWCR F 7#s 5 ANFrEE, FEm TWI 4K i%
START (55 . B AMMEWAER G, £S5 ANPETREEL TWINT, XIEF R,
£ TWINT u% “17 2ERIZA. TWCR FAEAEI TWINT B A28 TWI A4 8 ST 4
fEo —HEAFEE TWINT Az, TWIBER 7B S 3 START 15 5 [4%i% .

Y START IRAS K% 58, TWCR [ TWINT Frlifr 24 B A7, TWSR B3 A B #T RS,
FIR START (55 1IN K i% .

N AR R TWSR HIME, i€ START RS L MINAIE. WH TWSR B NI e,
ISR AT DABRAT — LR A, b A R AR BEFE T o 4 e RS RS 5 T — 80U,
FEF K SLA+W [P{E#k AN E] TWDR ZF 1745+ . TWDR wﬁéﬁTﬂﬁfﬂﬂiﬁniﬂEqﬂﬁﬁﬁo
B J5 AT TWCR Z7 78 5 NRREME, 4878 TWI AR R I%E TWDR H1(1) SLA+W R{H .
ANBMERAERE G U0 . 5 ANRIMEHZELE AL TWINT, SRIGE TWINT frdfz. TWCR
TTAEA ) TWINT B TWI A2 B EE. — BAES TWINT 7, TwI ik
ST R B b AL A%

Dbt Rk IEE G, TWCR i TWINT bREALSH B AL, TWSR BEH A HIRESH, #
IR EL R D) I o RAS T [ 23 S e LA 75 106 8 12 k£

AR AR TWSR [UME, e bk & lTh &%, Ui ACK M . a1 TWSR
BoRONICEE, NIRRT R DAPAT — SRR R, He i R A EEAR T . U RS
W5 —%)5, 5K Data KIMEAAF] TWDR 27 8sH . Bl 5 5 H4E TWCR 291748
BHNFFEME, F8as TWI A& 3% TWDR H1f Data HIME. 5 N FIMERNRG 75 B 5 FELT U RE .
EGNFMEFEEL TWINT, RIEZE TWINT ArEA. TWCR ZFAF 21 TWINT B A7 1 1H]
TWI AL B EEATRVE . — BRAAEE TWINT 7, TWI BT B8 308 0 0% 3%
MR CRIETEEE G, TWCR I TWINT AR A4 B AL, TWSR SR A# FIRAR, *
BB % o RS [FRIRE 2 S B AL 75 e Bz 2

NFFEF A E TWSR FIME, e Bn a2l ki, IEI ACK VT . iR TWSR
BoRNICEE, NIRRT R DAPAT SRR R, He i R A EEAR T . U RS
WSWHA—85, B TWCR ZFE28 5 NFREE(E, a7 TWI AR R 1% STOP (55
ANBMERAERE G LU0 . fE B NRIMEHZELE AL TWINT, SKIEE TWINT frdifi. TWCR
TTAEA ) TWINT B TWI A2 B S E. — BEAES TWINT 7, TwI ik
SLEPJEZN STOP 5 5 fkik. FEFEMZ, 1E STOP 55 KIETEEHEZ G TWINT A2l
FERDA

ARGt L, HeEw s 7 Twi Sl fesmid B I pra . a5k

2 TWI SERR— IR ERAE FR 455 N AR P 1 S Uy, TWINT ARE B AL . SCL ek iy — B
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PR EF] TWINT #E Z,

¢ Y TWINT brEENL, F IS TWI 3478 EN S T —A TWI 2R A A ¢
(PME . flt, TWDR FFfEa b E N N — A S 26 i 2R IR HME

o YEFERITA A, FR R T LENEEL G, MHEFE TWCR FFff4s. /£
5 TWCR B, TWINT {7 4208 B A7, HKIEZE TWINT A5 . TWINT #iEEF 2 5, TWIFF
GEAT HI TWCR ¥ 5E (31

ERRA

TWI B] LA TARLE R 4 Fp R B FHURER (MT), EPEEIRES (MR), MHLKIERS
(ST) MMM (SR). [Al— R ol U 2 M Blan, Twi o] LA MT BXfE
TWI EEPROM 5 A##5, A MR 0\ EEPROM i;gﬂwﬂﬁ MR ZRG e H L EFEN, A
SEH AT REAE TWI ARG EE, S SRS, 32 B FH AR SR e s SR FART A X

T 20X SR A AT TR U B . R I BE AR R, S a5 A B SRR T R AR
A, XEEFAE T NS
S: Start JIRZ

Rs:  REPEATED START JRZ&

R: B ERREAL (SDA N L)
W:  EEAErREL (SDA MK
A: NEAL (SDA NAKHLF)

NA: ERZA{7 (SDA N )
Data: 8 fV &4l 71

P: STOP R 7

SLA: M HLHLHE

P A ) TR BB SR K2R TWINT A B AL, BB 873878 TWSR ZF 7 as R IR &SRS, H
R A A B RN 07 o TEIX RS Ty, N FH L 7 06 Z0HHAT FH L R B A SR 4k 2 580 5€ i TWI
el TWI B SHEER, B3| TWINT bR S g0E %,

2 TWINT brBE AL, TWSR H FRIRASTES H Rvh g & G A . S RAS S T BAIR
YR T 7 AR A S S B AT AR A AT o 3 2R M L TWISR A T 40 A% 1) 67 408 I i
jj “0”0

ZHIREBEA
TEENURIEREA D, TWI R 3% — 58 R B 7 B aE . O T HEA EHLBEE, 2%
FURIE START {55, 3 FoRAMA R e TWIRIEA T HLUR % S BUER N L

B WAL SLA+W, NHEAN EHUAIEMA . WRAIE SLA+R, WIHEA EHFRRI. X
— 5 iR B RS B B W s dIA Y 07

TR TWCR ZR7E8s 5 N N AIEUE R & HH START 55

—

TWEN uz B “1” ﬂ%ﬁﬁ% TWI 211, TWSTAE “1” 5{%7;:@ START 'f;:ujﬁ, TW|NT§ “1”
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KIEZE TWINT FREAL. TWIBLHURG IS 2R, 722 37 B & 2% START {55 . 24Kk i%
5¢ START J&, 4B A7 TWINT braEA7, [5 5535 TWSR R ZSHS Sy 0x08.

AT FNERIEE, DAURIE SLA+W . IX A @ R #EAE R 5% . 6/ TWDR FfEeas 5
N SLA+W, ZRJG4E TWINT 25 “17 J % TWINT ArEr sk 4k a:46%r, BIf: TWCR FAEE A
FANVEUE K K i% SLA+W:

CTWINT | TWeA | TWSTA | TWSTO | TWWC | TWEN | - | TWIE _
1 X 0 0 X 1 0 X

M SLA+W RIESE R HUREI R ZE 55, TWINT XA EA, [FF TWSR (PRSI SR . ThE
AR S 018, 0x20 B 0x38. & ANIRASHY T & il (W 7 & EIRAS P2 b b AR

M SLA+W RIERINIG, TR A RSP . X @/ TWDR 2747 88 5 N B K52 o
TWDR R TE TWINT bR EALA S A 0T LLE N 75 U, 17 19 4 2005, [F) B 55 ph 9845 A7 TWWC
S E AL, FH5E TWDR J&, 4 TWINT 25 “17 7% TWINT ARG An R4k S:4& 4. BI4E TWCR
TSN T VB SR AR

CTWINT | TweA | TWSTA | TWSTO | TWWC | TWEN | - | TWIE _
1 X 0 0 X 1 0 X

R AL R S HIRBI RS 5 )5, TWINT X E AL, [RIN TWSR FPRASES R W Ee
RSy 0x28 B 0x30. AR T A3 A B 2> AR S RA% TP LA

M ROE I R, AT AR SRR A XN R HER, BRRE N T RIETEE.
L7 H STOP 15 5 5L REPEATED START {2 S8 AMEH A 45 R .

JEIAE TWCR Zi 4748 5 N N A EUE R & HH STOP 55

CTWINT | TWeA | TWSTA | TWSTO | TWWC | TWEN | - | TWiE |
1 X 0 1 X 1 0 X

T fE TWCR ZR 78 5 N N FIE K /& tH REPEATED START 155

—

£ ) 1% REPEATED START CIRZTE N 0x10) 2 Ji, TWI 4% L R] LAFE V5 1l A5 1A R ML, B30 i)
T MMLITAS FH & 1% STOP {55, REPEATED START 81158 =ML T LAFEAS T 2k S 2R 3t AL 155 400
TNEARFMNLZIE, FEHLKR LA L e 2 )3 AT )4

EHVAGE BT HPIRZAAS S A S 38 2 R R s -

FHLZERA R IRESRE R
o Rz FRER 4 BY0a R, )
RS /5 S TWCR HURIE B~ —HahE
0x08 START TLRIE | I # R IE SLA+W;
SLA+W B2 ACK B NACK
0x10 REPEATED mo# o 0 1 X B R I% SLA+W;

START LK% | SLA+W BRI ACK B NACK
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0x18

0x20

0x28

0x30

0x38

FEAR AR ARSI B R

SLA+W & &
%
B E ACK

SLAYW O K
i%;
BRUCE] NACK

Hpm g
KRk B
ACK

Hpm g
Kik; Bl
NACK

SLA+W B 3
PP R

oo
SLA+R

K
£

TC#EAE
TC#AE
TEEAE
E%Ad
£

TEEAE
FTEEAE

Te AR

in#% %1

THRAE
T#AE

T#AE

JE%Ad

P S (B
To#AE

PR (e

PR (e

PR (e

0

1

- 164 -

R I% SLA+R;

F4 ACK BY NACK;
KP4 3) MR =

¥ R IEHHE 5

F I ACK X NACK

¥ %1% REPEATED START
¥ R i% STOP;

¥ 2 AL TWSTO ik
K 1% STOP;

B 5 A TWSTO bRk
WK i% START

W KRB

¥ ACK B NACK

# & i% REPEATED START
K 1% STOP;

5 A7 TWSTO Fr &

¥ K 1% STOP;

H A7 TWSTO br&s
K i% START

W R HE

B2l ACK B NACK

¥ /1% REPEATED START
14 R 1% STOP;

2 AL TWSTO i

¥4 R 1% STOP;

2 AL TWSTO i

¥4 R 1% START

W R IEHE

B2l ACK B NACK

¥ /%1% REPEATED START
14 K 3% STOP;

¥ H AL TWSTO #rik

¥ K i% STOP;

B E A TWSTO bRk

¥ K i% START

W REUA 2R s

H ik N R T AP 20
FAE TR I 3% START
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MT
S SLA+W A DATA A P
TN el TN\
( 0x08 | [ 0x18 | [ 0x28 |
N \__/ \__/
Next transfer started with a
REPEATED START Rs SLAYW
/’J“\
[ 0x10 )
-/
Not acknowledge received NA p SLA+R
after the slave address
[ ox20 ) MR
\__/
Not acknowledge received NA P
after the data byte
TN
[ 0x30 )
N
v > \ >
Arbitration lost in slave ANA Other master A/NA Other master
address or data byte
TN TN
( 0x38 ) [ 0x38 )
N/ -
Avrbitration lost and A Other master
addressed as slave

"V
([ Ox68 | 0x78 | 0XBO ———————> To Slave Mode

N S S ‘\‘777 e
from Master to Slave DATA A any number of da'ga bytes and
its acknowledge bit
RN
From Slave to Master [ n status code in TWSR
N /

FNERERXAIE RIS E

Ex /-3¢ 5

FE BN, TWI 2 MMHLAGE AU — 5 B i 575 . v TIEANERUBE,
JURIE START {55 . % FoRAMAE GRS g Twi RE#EA ENAGR S EALEI S
B WRAKIE SLA+W, NHEAN EHUAIEMA . WRAIE SLA+R, WIHEA EHFRRI. X

— B TR B AR RS B W Ay <07,

I TWCR 27748 5\ T AIBUE R & START {5 %5 -

CwinT | Twea | Tt | TWSTO | TwWwC | TWeN | - | TWiE _
1 X 1 0 X 1 0 X

TWEN fL 0408 “17 SRAFRE TWI 11, TWSTA B “17 KA i% START /55, TWINT & “1”
KiEE TWINT bREAL. TWIREEUSG IS ZOIRES, B A I 37 R 1% START (55 . H{ki%
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5¢ START J&, 4B A7 TWINT k&7, [5 5E35 TWSR R ZASHS Y 0x08.

N T HENFNARWR R, D2k I%E SLA+R. XAl JE L FH#E/ER5E K. Joff TWDR & 7S
N SLA+R, ZRJE1E TWINT 1B “17 JEZ TWINT FrEA R4k AL, BI4E TWCR AR E A
T ANBUE K K 1% SLA+R:

CTWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | - | TWIE _
1 X 0 0 X 1 0 X

M SLA+R KiE5ER HIL BN ZHME 5 5, TWINT XA EAL, [AH TWSR PR ASS S Hr . AT REM)
IRAHD A 0x38. 0x40 BY 0x48. - MARAHD T A id 19 B 2 FE R AL FAZ R R4 1A

2 SLA+R KIERIN G, AT DA IR RSB L . SRR TWINT A5 “17 753 TWINT FrEAk
ke, BIAE TWCR Z5 4788 5 N T AR R A shiz i :

CTwWiINT | TWeA | TWSTA | TWSTO | TWWC | TWEN | - | TWIE _
1 X 0 0 X 1 0 X

LR OSSR H BN EE S5, TWINT B E AL, RN TWSR PRSI SEHr. AT Eer)
RS9 0x50 B 0x58. AR T A3 F i B 2> AE RS S RAK TP LA -

BRI G, T ARSI R A XN R HE R, BRI .
EHIBEERBIEE—NF TR, BAURIE NACK NZE 5 MNLRIES., EHL=4: STOP 155
Y, REPEATED START 15 5 BEANZUA 457K .

JEITAE TWCR ZF 788 5 N FAIEUE K & H STOP (55:

CTWINT | TWeA | TWSTA | TWSTO | TWWC | TWEN | - | TWiE |
1 X 0 1 X 1 0 X

I AE TWCR Zi 4748 5 N\ N A1 BUE K & ) REPEATED START 15 5 :

CTWINT | TWea | TWSTA | TWSTO | TWWC | TWEN | - | TWIE |
1 X 1 0 X 1 0 X

1E /1% REPEATED START CIRASHE N 0x10) 2 J&, TWI 2 EVR] LR ) AH R ) B AL, 8-y i)
F ENLMAS %1% STOP /55 . REPEATED START {8178 ML AT LATEAS 25 2 S 2R 45 i AL 1 155 70
TERFEMPLZIE, FHLEIE S E I SR a3 T3

RV T ARPIR AR K A S 38 2 R R s -
FHEBRR ARSI R
R FRBR - B0AR

AV} Z& *D ﬁE

PSR =5 X1 TWCR BIRIE B~ —HahE
0x08 START B2k 0 %% o 0 1 x R I% SLA+R;
% SLA+R B2l ACK B NACK
0x10 REPEATED 1 # 0 0 1 X R I% SLA+R;
START ELR  SLA+R B ACK B NACK
% mo#® o 0 1 X W 3% SLA+W;
SLA+W PN ACK B NACK;
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R E] MT A

0x38 SLA+R Bt GHRME 0 0 0 1 X FRERURE
¥ i,k K ENAR T HE B
T TotAE 1 0 1 X FAE TR I 3% START
0x40 SLA+R &k | L#fE 0 0 1 0 peEc Al e
1% R I% NACK
IR ACK THEfE 0 0 1 1 EEEELIEVE/T
¥R % ACK
0x48 SLA+R Bk E#fE | 1 0 1 X #4 R I%X REPEATED START
1% e 0 1 1 X R i% STOP;
B ok 3 BB A7 TWSTO Frik
NACK T 1 1 1 X i STOP;
H A7 TWSTO bRk
¥ K% START
0x50 o E T W o 0 1 0 R,
Sk iR R I% NACK
ACK ORIE  EE# o 0 1 1 R,
£ ¥k i%E ACK
0x58 Boam e EEE 1 0 1 X ¥ 1% REPEATED START
Sk IR
NACK &k % o 1 1 X ¥ K i% STOP;
1% £ ¥ 5E AL TWSTO Fr &
EINE 1 1 1 X ¥4 R 1% STOP;
o 45267 TWSTO H7i i
¥4 R 1% START

FHLER A% AL W~ B s
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MR
S SLA+R A DATA A DATA NA P
(o0 o) (os0) (os9)
[ ox08 ) [ 0x40 ) [ 0x50 ) [ 0x58 )
\__/ " N \_/
Next transfer started with a
REPEATED START B SRR
TN
[ 0x10
N
Not acknowledge received NA P SLA+W
after the slave address
\ 4
[ 0x48 ) MT
N
Arbitration lost in slave AINA Other master NA Other master
address or data byte
TN\ TN
[ 0x38 [ 0x38 )
NG \__/
Arbitration lost and A Other master
addressed as slave
SR YRR
[ Ox68 | Ox78 | OxBO > To Slave Mode
NPA A
from Master to Slave DATA A any number of dat_a bytes and
its acknowledge bit
TN
From Slave to Master [ n /w status code in TWSR
\

EHIEUE R R AR S E

MBIBNR

FE LIRS 2, AT BLA SENUAIE BRI — 3 O Il 717 o X — S5 SR 2R IR AR
BB o s Ay “0”

NN, B E TWAR Fl TWCR A7 4%
TWAR 75 B W
AN HE
TWAR (1751 7 A02& EALFHERT TWI 2 20 B2 ML R . 25 LSB B AT, TWI 23 Mi B 7RI
Ytk (0x00), 75 I 20 ) F&IF Ay il .
TWCR T E W T:

CTwir | Twea | Twsta | Twsro | Twwe | Twen |- Twie |
0 1 0 0 0 1 0 X

TWEN D200 & A7 LA A TWI 211, TWEA 2008 7 DU LTk CARLHbRES T FErpmd - 5
H O IR [ A (S S ACK. TWSTA Al TWSTO 2205 %
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WILEA TWAR FII TWCR 2 J5, TWI 42 AR5, B2 E SR NLUHIE (B0 fthik) #% 5
Hko 24 EERE MALEE R EIE T AN €07 (RORSH0E) I, TWIBEA MBI R . 24
BT AR €17 GRANERME) B, Twi ZEAMHLUR R, B0 B S ML bR
BAERRELL S, TWINT AREALHEE AL, ARSI R H 2] TWSR o SRS A1
(R0 B 2 (EAR ARG A PRI IR . FFENE RIS, HFENE T TWi sk e s thnT
PLE N MHLERRE . (LIRSS 0x68 T 0x78)

WERAEAR I R TWEA A2l A7, TWIKEAERRI B — 715 /5 1R [B] NACK (7 H°F) %) SDA
2 o X HRF RN MIHABER I 2 5 . 24 TWEA Ay “07 B, TWI HANS I M
CUHIMBLHLIE o A3 TWi £ T B2k, — B TWEA #E AL, i a] LAVRE Hihk iR i e R
WU, TLURI A TWEA BTHRE TwWi 322 10 MU 28 P R s ok .

FERR 2 NS A B ARIR A ZURT , TwWi 422 11 BB b ] AR OGP a2 e T ML SR =X,
P2 R P A I b A 5 i 7 AL Ak B0 R bk o M DU RCRE el MCU. ERSR SY[R],
TWI DR ORER SCL VMR, B2 TWINT AREHGEE . 24 TWI 2 IR P ik = 1R 7T A
U 2 B

MBS PR U1 T R P -
MHEBHR R B RZSAS 2R
R PR B90aR,

BEFEHRTS =S XT TWCR BURIE W~ —HaE
wor
0x60 SLA+W 23K Ttk x 0 1 0 R E e
ACK ELRI% 14 %3% NACK
TotAE x 0 1 1 EEEELIEVE/T
¥R % ACK
0x68 RIL SLA+R/W I ToHRAE X 0 1 0 EEEEIEVE/T
R R I% NACK
SLA+W ELBEIR T A X 0 1 1 B
ACK B R I% ¥R % ACK
0x70 JUHR R O ToHRAE X 0 1 0 R,
ACK CLR % K I% NACK
TotfE X 0 1 1 R,
¥Rk ACK
0x78 K% SLA+R/W i FEHRfE X 0 1 0 R,
BRI K I% NACK
SLA+W LI Ttk X 0 1 1 PR
ACK BV R I% ¥R i% ACK
0x80 H & 3R DRI A x 0 1 0 LRIV
ACK £ R I% 5 3% NACK
W x 0 1 1 LRSIV
¥ ¥R I% ACK
0x88 H B s DB W o 0 1 0 ¥ U e 3 R T HE N
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0x90

0x98

NACK T\ K i%

IR s S
ACK CL k%

IR s S
NACK Bk i%

1

B K

ERE
¥
Q&
¥
Q&
¥

&t

&t

ERE: ¢
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RS

H4 S S AL Hb
AT

K U0 4 B R F- 4k A
BB,

K i LA 5
TWGCE=1 B 1 Jo;
T

W U0 4 B R F 4k A
RS

A AN e 2 A ATL 1
T HE
BRI IR R Bk
START

K U0 45 B R F 4k A
RS

K i L AL 5
TWGCE=1 B 1 Jo
I
BRI IR R Bk
START

KRR

14 K% NACK
R,

¥R % ACK

W V) 45 B R F 4k A
U

A A e 2 A ATL b
AT F%
LIRS F S S TN
PR

H 0 B2 3
TWGCE=1 51 /7
i

K V) 45 B AR S 1k A
PR

A 7 i S A AT i
T

A2 TR IR ik
START
LIRS E S S TN
RS

K e L AL A5
TWGCE=1 [ 44 1) B7
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0xA0 MAHL T AE I 422 05 3]
STOP &% REPEATED

START

MALE AR S SRR B U0 R B«

P (B

P (B

P S (B

PR (B
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iR

SR TR IR ik
START

K U0 4 B R F- 4k A
BB,

A AN e 2 A ATL 1
IV

W U0 4 B R F- 4k A
BB,

L GIVYINIR: R
TWGCE=1 HJ ¥4 i B
T

W U0 4 B R F 4k A
RS

A AN e 2 A ATL 1
IR
BRI IR R Bk
START

W V) 45 B R F 4k A
U
LIV IR R
TWGCE=1 F} 44 I B
i
2 TR BB R %
START
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SR
A4
S SLA+W A DATA A DATA A Pors
J | J J J
w/ 0x60 | / 0x80\w / 0x80\w / OxAO\w
N/ \ NN
Last byte received and
NACK sent NA PErs
\.
Arbitration lost and A 1
addressed as slave N
[ 0x88 )
J N
w/ 0x68 |
N
\4
General Call A DATA A DATA A Pors
J | J J J
/ 0x70 | ( 0x90\w i/OXQO\w \/OXAO\
N/ - NN
Last byte received and
NACK sent NA PErs
A\
Arbitration lost and addressed A |
as slave by general call TN
[ 0x98 )
J __
SR
w/ 0x78 )
\__/
from Master to Slave DATA A any number of dat_a bytes and
its acknowledge bit

(o)
)

MHEBR R BB AR TS E

From Slave to Master status code in TWSR

ML RERA
FEMMLRIERE A, T U BRI A — e O 8l 777 . X — F T TR B AIR D
BB o s Ay 07

NI, B E TWAR Fl TWCR 27745
TWAR 75 B QT
A AL
TWAR (151 7 A02& EALFHERT TWI 2 200 B2 ML EE . %5 LSB B AT, TWI 23 Wi B 7R IF
Ytk (Ox00), 75 I 20 ) F&IF Iy Ml .
TWCR 75 W E W T

CTwir | Twea | Twsta | Twsro | Twwe | Twew |- Twie |
0 1 0 0 0 1 0 X
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TWEN 20U & A7 LAERE TWIHE T, TWEA 208 A7 DUE ENLFHE CANLHEIEE FE gD 3
H CUiHR [ A {E B ACK. TWSTA Fll TWSTO 01 %

WILEA TWAR FII TWCR 2 J5, TWI & OISR, B2 H SR MNLHIE (B0 #thik) 355
Hko MR MHLHLRE R EE 7 A €07 (RS HE) I, Twi #E MM R 24
BTN “17 GRORERERME) B, TWIZEANMHLUAR B, B2l s 5 S AL HHE AL
BAERRELL G, TWINT AREALHEE AL, ARSI H 2] TWSR o SRS A1
(R0 B 2 EAR ARG A P IR . FFENE RIS, HFENER T TWi sk e s thnT
PAHE A MR IERE L CIDIRZRS 0xBO) .

WHRAEAR L FE T TWEA RLgE AL, TWI TR R B a — 7711 5 VI3 B4R F- 1k MU K
FHIER S NG — D B4 1 NACK B ACK J5, TWSR 277 o8 Y IR A 4 £ 5 38
9 0xCO Bl 0xC8. R EHLIEW AR Ak LB R, MHLAOE S AR, FHLK s 4

“17 IR (BRI OXFF) o 24 AHL A 56 55 fa — A 19 IR (TWEA #0520 JF A EE15 31 NACK
Wil 87, 11 5 ATLAB BRI 22 A0 T 0% ACK A MM I, TWSR £ 5 314 OxC8.

24 TWEA BN “07 iF, TWI AN S B E CL MHLHBIE . AT TWi 52 Wi B2k, — B TWEA
BB AL, AT CAVK S MR R R B . A AR, W AR TWEA BTEDR TWI 32 0 2k rh
I 5 1ok

FERR 2 NS A B ARIR A ZURT , TwWi 452 11 BB b ] AR OGP a2 e T ML SR =X,
P2 RS P A I b 2k 8 i S AL AL B0 ik btk o SEDEPCR MelE MU, 7ERREESYIA],

TWI LR ORER SCL VAR, B2 TWINT AREHGEZ . 24 TWI IR Pk R 1 7T A
U 2 B

MHUSGE B PRSI U1 R R PR -

ML & E R ARSI R

- Rz B4 0a R,

. =5 XY TWCR B92/E EH~—FSE
= TWDR

TWINT | TWEA

OxA8 SLA+R Tl In#suE x 0 1 0 B RS R G — s
s HHEE IS NACK
ACK BRIE | n# %t X 0 1 1 PR IEH 5

Ha PRI ACK

0xBO K % mEEdE x 0 1 0 W ik s Ja — AN B
SLA+R/W I} HAEE U NACK
FhERIMG nEREE X 0 1 1 W R K
SLA+R CL% HHE ACK
s
ACK B R I%

0xB8 HHE O R mEEdE X 0 1 0 W ik s Ja — AN B
%; ACK 2 HAEE U NACK
ik pIE=&E x 0 1 1 ¥ I K
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0xCO B2k ToiE 0
%,
NACK 4%
1i'g TR 0
TR 1
TEEAE 1
0xC8 &G — A | ToEfE 0
B ek
i%;
ACK T BRI | ToHRAE 0
ToHAE 1
ToHAE 1

MAUA IEAR I AR 10N B PR -
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Ha I ACK

U4 B R F 0k AL
s

LN DN e i T
H U4 B R F 0k AL
X

K e L AL 15
TWGCE=1 H4é 0 5 ) &
H U4 B R F 0k AL
X

A5 AN wi 2 A B b ik A0
#:

SV RN K % START
1 )4 3 oK T hk AL
2w

K e 2 AT
TWGCE=1 FKE M B ) 1% 5
SV R K R % START
1 )4 3 oK T hk AL
2w

A A mE S ML HE RN H
1 )4 3 oK T hk AL
2w

K e 8L AATL
TWGCE=1 B g m o) 4%
U4 3 ok T ik AL
ﬁ;

K AN i 2B 3 1k A0
#:

ST R I K 3% START
U4 3 ok T ik AL
ﬁ;

Y e L AATL
TWGCE=1 K i B % 5
ST R I K 3% START
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ST
v
S SLA+R A DATA A DATA NA PorS
,/J‘~\ /J"\ - J‘\
(oxag ) (oxes ) (oxco )
N/ __/ N
Last byte sent (TWEA = 0)
and ACK received 2 OXFF Pers
Arbitration lost and A J
addressed as slave TN
[ oxC8 )
J N
TN
< 0xBO /)
from Master to Slave DATA A any number of da{a bytes and
its acknowledge bit
From Slave to Master < n > status code in TWSR

ML AR 6 AR S

A PR RD A AR TWIARES 8 X, W FRFTR:
HR7AsmBaR
N RN,

I\ = D
W’f* B s X1 TWCR EUIRME BTl
TWOR

OxF8 TRESFEE:  THE AR AE TWCR SR AT T ERAE
TWINT=0
0x00 AE9H START | ToHfE 0 1 1 X a8 -2l b O N
g sTOP 33k Ki% STOP # A4k |,
IR 2R R MR N IFEZE
TWSTO iz

R 0xF8 TR AT A M RAF R, FIA TWINT AR “07. XPORA T RE R A 7E TWI %
AT 2 5 AT AR B AT AR A IE AT 2 ko

IRZS 0x00 TR B ATARMIE FE P R AR T MRAR . 43R0 START B STOP BRI B 2R 45 5%
MR, AR A EE . HhhE Rl ACK 2 B BT START B STOP. MZR4H 7N & 17
TWINT. N7 MEHRPRE, BB TWSTO, JHlidE “1” PAIEZE TWINT. XFE Twi
P R T WU R T AR 22774 sTOP,  BL ARSI SCL A1 SDA, 395 % TWSTO fir.
HAERE

FERLENGOL T, 9 T Se BUWER I AR, 20k T LR Twi B AL Gk . #1140, M ER 1T EEPROM
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CRECEE, A AR AR DL P R

1. AL AUE B

2. W5 F EEPROM 3 1% i3t UK O 47 & 5

3. WAONGE ISR AT

4. AEHIULISER .

BB AT LN ENULE BN, RZIRR . EHLE RIS B R AL S, AR
MURIEREA . BTk, MMLEZEEE, R B AR AR5 7 2o . 32401
WIRFE S AP B S 3L, FrA PP B A MW 4R . iREZ FH RS, 150
PR 2 M3 200 A ENLSCE T SR A B, TR T X —JE, AL A E
SRR o SRR B AL 0 1 T ) A2 S8 7 A 26 kb 5 B USCER 0 2 7] 3% REPEATED START
KILPUIK) . K i% REPEATED START Z J&, AU ML HIRL

TR TR R A

« M7 < MR >

S SLA+W A ADDRESS A Rs SLA+R A DATA NA ®

from Master to Slave From Slave to Master

HAE M TWI R RIFE) 1T EEPROM

EXEN BT V4

WRA 2 A EHVERLAER] — TWI EZ L, BATR R — e A WVE 2 R T da s 5
TWI PR PRAE XA S OL Tl — Ml i, R PR — A BN TR A SRR
Hmo N LA A AL A WHUAGE Bl R Hiid B A i 72

USRI R Dl 2 7 A B 2 b i 72

o WAEEEZ M ENLFRIN S —NMHHHATERE . EXMEG T, o ENLEE MHLERA KN
SRS AR

o PIANERE Z 10 LR 0] [F — AN MATLIEEAT A [R] A B B A 5 a0 U7 i) o IR P O o
KM, £ READ/WRITE AL el #dE AL, 46 H & FHU4E SDA £k ki “0” if, fE SDA
2 bRIE “1” MENEL S M ERM RIE F R 2 U1 2R3 S0P, 51
HER RN RIE— T START (55, X HHLR T B A F A

o ANECEZ I ENTT MAFE ML TEEXFEN T, SRMERATE SLAT B A H
‘B ENUE SDA 28 - ki% “0” I, £ SDA 28 L ki% “17 BIENE SR 7F SLA &
AP S EA LR DT B AU, R B O SR S e AU ML T4k
WHRGEFHE, e SR B ST 420, IXHURT SLA J5 1Y) READ/WRITE 7. 415 A4
Tk, SR IR F RN, B S A R NI R IE— N T START {3
5 XERT R A A

TEHER TSR R
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START SLA + R/IW DATA STOP

Arbitration lost in SLA+R/W

~—_ NO TN Enter Not Addressed Slave Mode;
< Address/General Call? » 0x38 —» Release TWI Bus;

- NS Transmit START at bus free;

lYES

Direction? B WRITE ‘,/ OVXGVS\\\ Receive Data Byte;
’ "\0X78/’ Send ACK/NACK;
READ e ﬂ\\ Send Data Byte;
> B0 Receive ACK/INACK;
B MRIEIEE
A EX

TWI FEE5%

TWBR 0x B8 0x00 TWI HRE 25 7 3
TWSR 0xB9 0x00 TWIRA 72
TWAR OxBA 0x00 TWI il 257 4%
TWDR 0xBB 0x00 TWI B 75 77 45
TWCR 0xBC 0x00 TWI i 3 A7 4%

TWAMR OxBD 0x00 TWI BB 1k B i 27 A7

TWBR - TWI LW R EEEE
TWBR - TWI iR 57758

Hudik: 0xB8 RN : 0x00

Bit 7 6 5 4 3 2 1 0
Name = TWBR7 TWBR6 TWBRS TWBR4 TWBR3 TWBR2 TWBR1 TWBRO

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

TWI ELARF 3G PR A

TWBR 2 LR R A AR o LR R ARG — D s, RERAE ML
PR SCLI B e FUARF R A THEL A SRl R s :

foa = foys/(16 + 2XTWBR*4TWPS),

7:0 TWBR[7:0]

-177 -



LGT8FX8D Series — Programming Manual 1.0.5

TWSR - TWI RS S8

TWSR - TWI RS F 5%

Hidik-: 0xB9 ERIAE: 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 iR
TWIRZESFRENL
5 ALE) TWS RV TWI BRI ZRIPIRA . AFEPRAER AERS L, Bk
7:3 TWS[7:3] UL TWI TAEBEAHEIA . A TWSR BRI FE S 5 A7 R EA 2 4710 5

B HIAL, LERIIARZS Ny LB i 7 AL A €07, X RS K WA S T 14y
B

2 - RE.

1 TWPS1 | TWI T3 A5id il w s o
TWPS1 1 TWPSO — 2415 TWPS[1:0], A k4 il LRF % Tl 73 S 7, A1 TWBR
— Rl LR .

0 TWPSO | TWI T3 AFid fil A7 o
TWPSO 1 TWPS1 — @415 TWPS[1:0], FH k4 il LRF % Tl 73 S 7, A1 TWBR

— R LR
TWPS[1:0] Ty A -
0 1
1 4
2 16
3 64

TWAR - TWI 3B 51582

TWAR — TWI Hiht 2577 8%
Hidk: OxBA RN 0x00

Bit 7 6 5 4 3 2 1 0
Name TWAR6 TWARS TWAR4 TWAR3 TWAR?2 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 MALHBHEAT .
TWA Jy TWI MALHENE. 4 Twi TAEE AN RIS, TW AR X A il gk
ATWARL . ENUVSEAA T E bl (HEZ FHL RS, W5 E R E AL ELL
FEHBE RN,

7:1 | TWA[6:0]
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TWI T FER T B 47

MY E TWGCE A4 “17 I, fHRE TW 28 FE iR

M E TWGCE £ “07 I, ZE1E Twi k) 3& R 50,

4 TWGCE B A7 H B ik iy 0x00 B, TWI BRIk 2 i 37 I 25 28 T 4%

0 TWGCE

TWDR - TWI HIESF 5=

TWDR - TWI B 1758
Hhdk: 0xBB HRIN{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 iR
TWI 3 % 7748

7.0 | TWD[7:0] TWD &K EMLEEL LT —AFT, 3E 2NN SLE LBk L —4
.

TWCR - TWI &S558

TWCR - TWI 5] 51758

Hudik: 0xBC RN : 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 HhiR
TWI PR S AL
4 TWI SRS HT LAE, A B R NI, BEARRE B AL TWINT A2 4R
WrE A7 H TWIE 67 B 2R, H47=2E Twi P, MU AT Twi H IR S5 FE T
S - 2 TWINT FREBE B AL, SCLIE S IR B PA T K
TWINT br&fz REgdid s “1” M oREE . BT kRS 27,
A B ANE T ZAL. AN R, EF G LRTFE TWI AR
Ub, 7EEZ TWINT L2 87, E SR8t TWAR, TWAMR, TWSR fl TWDR &
AEE VT o
TWI A B LB 2 ] 7«
TWEA rEsil B kR =4, M3 E TWEA S8 “17, Hien R4tz —
6 TWEA | B}, KEETE TWI R 2R E 7= A B ik
D R AL L
2) TWGCE BB R #ipy s
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5 TWSTA
4 TWSTO
3 TWWC
2 TWEN
1

0 TWIE

3)  AEENHEE AN R — AN A

MY E TWEA AN “07 I, SRAEETIN A TWI R 2RI B . B G B4 F FHr K
bkl

TWI R AARZES A .

24 CPU A H CA TWI A Z BN 35 28 AL TWSTA fir. SRR AL
LRBTH, LELRSHE, ERL LA RBRG. MaLIEE W,
TWI K — BRI R RS BB, AR E AR IAIRES R U H O A
Tl RIETERIRE Z S5 BRAT L Z1E F TWSTA fi.

TWI A LERES A

FEFEHBE T Y TWSTO A7 “17 B, TWITERL B A IR, REH
HINEE TWSTO £z, FEMHUERT, BEAL TWSTO £ 7] BUE TWI WS RIRES R E
k. XIS A IERZS, Haik TWIR BB SCEF IR R Tk 1 A
U, RIS BE SCL A1 SDA 13 5 248 & s B ES

TWI B R bR &L

2 TWINT FREACNRI, 5 TWDR SFfFas < BAL TWWC ARENZ. 25 TWINT
PrELLAERS, 5 TWDR FAE 4K 2IEE TWWC bRSAz.

TWI R 67

TWEN FLA8BE TWI B /E I 80E TWI 3100, 24808 TWEN 79 “17 F, Twi $%4
10 B Ji&Ee 3] SCL A1 SDA 51, 241 E TWEN AR “0” B, Twi 32 Byl o<
M, BRIt 2, R EEEAT R

TRER .

TWI Fh A e 2 6

LE TWIE A “17, BARhWEAR, B TWINT F3E00 v, el
T TWI BT K

TWAMR - TWI il RS 528

TWAMR - TWI Hiht 77

Hutik: 0xBD
Bit 7
Name TWAR6
R/W R/W
Initial 0
Bit Name
7:1  TWAM[6:0]
0

RIN{H: 0x00

6 5 4 3 2 1 0
TWARS TWAR4 TWAR3 TWAR2 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 bk 57 42 ) 7

TWAM & 7 7 TWI AHLHEE 7 dfd ). TWAM BB —AL SRR R (2510
TWAR HAERIHSEAT o 4 BE R B AT, bbb DG P 8 22 Rz 0 38 0 b
fl TWA AR LA e IS T bk DU RS2 48 (¥ TR 4015 S

TREd.
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TWI 33O E

B TWI Hi ik DT 2 4R AE 1A .

o Address Bit Match 0
TWAO
—addrOQ o o
TWAMO ) S : - Addr Match >

Address Bit Match 6 |

TWI bk PTERZ A5 4L 44 (5]
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o L858 0

o 12mvVNLLEKERE

RF 2 BB AMERLEA

THEEEB ADC IR IRE AR

S RRBAE OPAMP Iz ERIA 3R
ZRFAES 1.25/2.56V SZBEHRA
PIBBEERK 8 11 DAC 1 Aii%ihee

i BE BRI MIc B IS KELI AR/ I E RSP
BIE 22 ey gl

&

IETR/ VR AR A T — N AN AR T T B 1) T G T8O — A~ A . 8 A DAC AL LEL
Bt s ATGOS TR PTEC B AR A/ S A AR, B8 R IE R 12 1%, SR 11 A5 AT 2t
A AR B B LL R K 8 137 DAC, SEBLRE IS S AL s 32780 0 F9%an i [ It vy DU i A 4
Fe s (ADC)HEAT SE IS T A AL B s BEH0L b e X IEAR OB 55 DB IR AT LR AL, 4 IEAR |
i FEL S B AR R R e, B LS O ACO B LAV . 24 ACO FIHE T A ZE AR AL
55 I T R R AR . S S ACO IE R A R AR SE I THEES 1 B AR DA SRt
SEI &7 A2 1) PWM B HEAT 32 1) o AU, EL R P PR I — A 8 (305 2 IR B4 48 #3(DAC),
A LB NS 25 BT 7 i B 256 AN 225 B 200

IETR/ AN LRSS 0 BTSSR a0 T B s

DAL DAO  PSEL ACEN AVDD ACFEN ACIS ACIE

11R

Operational Amplifier

Internal
1.25V/2.56V
Reference
|
1 ACIRQ
ACINO
ACIN1 n!
1 ACI
ADC 1
12MUX1 T
1 ACO
Analog Comparator
NSEL
OPMC I
OPS B0 R
OPAO D I | ~ oPo o ADC_CH9
oPA1 W { - R

BH/EEER 0 BRI EE
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FIREHHIFIN

OPAO 4L iy i 7 ST I A IE IR 2 RSN, IR 18]/ S Tl A QDI e DL RS 5
HBORALEE - OPAO JEUK 5 AU 5 70 R % » 73 73345 21 ADC [ N\ G DL S AEADL LA 23 (AC)
Mt . WMER U, IEBUCHE)ERIE S, W AR LB AT DL (A B, T
i3 ADC B HAF RIS TRII A5, I A] ASEELBE N B 2R I Th RE -

OPAQ 4Ll 4= # & 70 £ OPAO F il % FRI4% ) N TAF;  OPAO BLAMLAR 7> 7E Ul hedan N B 2503
BB AR, A —ME i RE, OPAD il % 7 ot AR I g e, @A
e R it X i 2% FL R AR R

T 2018 B HF P A A N\ B3 : OPAO/1. T % I W] LI I 1 1 g I D)3, B mT LA
TEU R N ERE OPA Fifi 4% H Bl E I Ul SBIE DI OIS A1 — A 8 A7 (Y 8 IR 4% 5 g2 ],
SE I & IR Bl AT LI R U B ElE B RC32M (1 32 730 Jl(1IMHz), BES S LA R %
HDBGRERTIE R Bl N Y NEINASE LR B

fEREIZTAIIRE S, 5 8L E DIDR1 A7 #8518 505 | Bl A AR SR 2 A, 6k 4 1/0 #0y
THREHE 0 X 12 TR AR AU S NG 7 A R . A1 25 AR ARG E L)

B FE ] B

£ H 3l E Nl IE VIR, il G il Y R b AR il E DI 1 S5 R
PR 28 1)y H DB AR IBC N, SEBILPE AIEIE Ve . P ] DS R B AR G A s, SEEIL
X Y)HIE FE 5E A .

OPAOQ I IE IR ASHL 1 51 LI (DI fay N IS, 7T DAAE R A — Mg Tl At b SEElmg
A RIZCR . OPAO {E PIEIE VI He A R, 2 YT Hdl3E 0 2 A AR e PRl e AT T mT
CASIIL % 15 RO RN PRS0 B A\ DA R — B O ) — B S [ = A AL

OPAO 7EVIHGHEIE I RE T, ISTRIN At & — AR E AL, EIEVIHCIRENL &1
DI IEE f RN A — NS S, XRS5 T s A BE TR R — ZO g, L
DRSEADL LB  ARAUL s T DSt 3K A 42 5 JE otk JE A ORI ) D AR B, AT 3 7 e
B Y AT E AT

HE VI

OPA_Channel 1

Handover Period (Tcsv)
OPA_Channel 0

OPA transition period (TCHv) \ AC Sample timing

un BB, Tesv 2y OPAO SEIE V)3 (1 1, OPAO JaBhiBIE VI )5, A —ANA i i [a]
(Tewv), FEIXAMISTAIA, OPAO Ff HE T RE AR E BN BESL 2 S N A BB TE AR, i AT A
L ACE Tow I, RN — A EERR DI HOEIE 5| AT
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AFCKS OPTEN

n n
8bit Timer ;D__
sYs_clock s - OPTO_IRQ
RC32M/32 O

| =TcsHR? | [

TCSOVR? |

OPAO

Channel Control H to ACO
OPMC
ops ] I
'n s N
OPAO0 D o \L | L oo !
OPA1 I " T R i
OPAO 11R

OPAQ JHIE VI RASHLA AL T — 8 frfii-2isds, T % EmE v I (Tesy)
THECEI B e DO BRI R GER B, 0] DL RS NS 32MHz RC IR #8511 32 4041
(IMHz)o IXHEH it o] AARSE BRI R 75K, G #BA1& U i o kT — St fi B
BORTRBIBIA, bedmdym Oy, wr LGSR v HOnt B, BB SN TR EOR . B B 2R R
THTFFEA Tesv, AT F=E Tow . B P AT DB 25 7748, 32 008 U1 (i) 5.

JHIE T B AR R T T AR E IR B R AN, R DR A — AN AL 8 AL E R A8
fEH, sER s E AW E S . T UEE R WSS, U EE . 8T
AR D)4l IE B 5, OPAO il 28 SEIL T B AF U1 #6380 38 & FH (1) 4% 1l %7 /7. 2% (OPOCRA),
P RBE AR sScSW A5 1, #tal PASEEl— EE U1 . 24050 300 I 25 D 46
MIER, 3R LB A B OPOCRB, SZHN Tenv B 4% il o

FA P AR AT DK 38 38 D)4 B 284 9 — AN 58 2057 T OPAO #1482 A 5E I 38 A, 58k
HoAth R G0 75 )8 AR FRAT 55 o AN 75 22385 W & OPOCRB 77 /74511 OPTEN fiz, Hm[
fEREE T 8%, I 28 TH B b 3% 8 R AR S 5 TCKCSR 27 A7 3% 1) AFCKS D42, 52 i 2R i
H P E BT OPOTCNT 27 /728 W HE .

B LRI A

FEEFOL L 85 110 79 A i N it 0 S RF 22 P AT N . 1B i P3N SCHE AR 51 ACIND Al
DL 225 9 HEHERT 8 A DAC, N IRAIERE AL T AC # RS T A7 2451 ACSR HH 1] ACBG
PRy, BAR WA AP HIR . SO N SR A5 ACINL, ADC 2 B 4% 1% H LLR SR H
IZT OPAMP Hyffith . PLICHs o NIBIEERE ok 5 ADC BLHR[) ADCCSRB Zif7#sH 1
ACMEQ0/01 7 SR . 4 ic B KE %48 F ACIND I, DAZ0 AN 5 B DIDR1 274725 ) AIND1 17,
3] ACINT PRI AR AN 2 5 346 o BIBEHL LG 0288 1 7 o N
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ROV LA (A2 A

ACO SAtRAIN i 2

“ACMEOL | AGMEDD | DIDRA[I] | MUXizo) | ACNegative nput

0 0 0 XXX ADC[xxx]

0 0 1 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
LB L I8P

AUl LA AR SE I (K S BN 5 AR AL, A S LA T, [RREAE R E R 2 10
Bt ot 2 Y B RA A TS s R AZ o XA TR T RE 2 S EURIR ISAT S5 R . PRILAERY,
PLERE s . BR T N EBCRES DEBCRE S NNy, E YR IS8T OPAC BiL A
A5l P A B R AT L, 7E OPAO PRI HH 42 B0 LA (B A\ S (RS2 b, W 2RJTJR T OPAO
1 B BETE VI BT RE, (£ OPAO HIE IHL A A1 B, HIL ELE a8 1 i HOR AR X L AR AT, A
OPAO DI A ANAE E M th P AE T 9. RIS ORFFFER ST, 2 — S0 UL &t Ok
FETERLRUE B s, HIP AT CLE N S A3 B, AR R RS € I BN T IE 5 o D8
BRI P55 0] LUK B ARGt 4h,  th ] BLUEFONAER 32MHz RC IFEFAR ) 32 /)
B(IMHz) o I AT DURRSE B2 PP ) T IR, A G IR S 4

ACO BeforeFilter

Invalid ACO Valid ACO output

ACO After Filter

S RPN, AP

|
|
|
|
|
|
|
|
|
:
|
PR
|
|
|
|
|
|

e Y e |

!
|
|
|
|
|
|
|
|
:
|
<€
|
|
|
|
T
|
|

EL 3R SR H IR Y P
ACO 1% HE JEDE 1@ 1T OPOCRA 2717 281 ACFEN AA81RE, JEUY 2R 4@ 1k TCKCSR 27 17 5%

(1) AFCKS A7iE#%, JEIR M0 TEFE nT LB T AFTCNT Zi /e v E . BRI E T NG S H A7
e B IY o
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HB A HI -5 PIM A7)

LGT8FX8D ¥ fx % mlfi i 75 i@l PWM {55, HHHH Timer0 LK Timerl F=2E 1) PWM
55 LIS/ OB AR R S . 18/ LR BRI, v T BT PWM (B S,
AT SE B LA RS () PWM RS 7 2

BN P ANEIE , 1T DB S I B AT AR — A I T B T N8 (R B g
il PWM iy tH 1015 S5 . AHRAC B A 15275 € NTHEER 0/1 KT DSX0/1 A A7 2 IR E o

USROS TR A FIE RG] LUK LA I AR O P PWM Fin HE 1 4 )
55, IXFERT LLR A L% i) FAb@E se i xd PWM B 4%l . i 75 255t Dsxo/1 &
17 28 g EL A 2838 JEGEIE 0 Y PWM B HH P 1 T g

S5 8 (I $PREF # (DACO)

LGT8FX8D R ¥ N EE M — MNP RHERI S B R UR, 4t HL Ry 1.25V Fil 2.56V AT L E ;
XASWHS % H N ADC LA AR LB 3R P2 it T 52 L R IR

TERA LA A, SRR T —A 8 oA B I BB e 46 2 (DAC), BB 4 3 IR R 2 LA
WIS HEHIE NS HIR, P42 256 S Lk, DAC 1% H T /R AL bh s 2% 1) £ i
N, AT DU H RS I EAE NN S B R . M{EF] DAC 1% H IR H A A5 L
W, AN IR A . DAC HiH!H 10CR Z77- 251 DACENO/1 £i743 Jli% 4], DAC Mt
[ HL & FH DALRO Zr A7 2845l o TEAHIE XIS AR 5 F5 474 8 SR 7o

DALRO ZFf7#% & X 15 DAC it Fi JE 5% & :

oaCo 6

0x00 IVREF/256
0x01 2*|IVREF/256
0x02 3*IVREF/256
OxFC 253*|VREF/256
OxFD 254*|VREF/256
OxFE 255*IVREF/256
OxFF IVREF
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T EX
OPAO i 2 1523- OPOCRA

OPAO 124 B 7728 A \

OPOCRA: 0x58 \ ERIMA: 0x00
R/W R/W
Initial 0x00
gEX |

[0] CHOEN | OPAO JfiiE o fifig=iil, 1. fHifE

[1] CH1EN | OPAO JEIE 1 flifiefs, 1. flifg

[2] CHOIM | i 0 I AR RE, 1. RI%IA, 0: IE[MFIA

(3] CH1IM | I8 1 &I ABEfERE, 1. RI%IA, 0: EFFIA

[4] - TR

- ACFEN R LL LA I S L B T e, 1. AR
DL L ASE 3t PO I8 T e 1 5 2 B L AL 7Y

- AccH iilili—iﬁliiz’iﬂfﬂﬁ’\] ?PA SRS
5 1 AT JolE Y
16 OPAO i, OPAEN 1%XE A 1, OPAO BLfllRiuidt N TARRE, M &
T E CHOEN/CHLEN, A fEil OPAO IEAAY TAE, NI/ OPAO ff) TIEHE
XE L
CHOEN CH1EN OPAEN Function Descriptions

(7] OPAEN ' o 0 1 TWIE 0 #h 3 TAE
0 1 JEIE 1 S TAE
1 0 1 JEIE 0 AL TAE
1 1 1 B IE T AR
X X 0 OPAO {5 1E T1E

OPA0 AEBERN 8317 52575 85- OPOCRB

I T

OPOCRB: 0x59 \ 2RI 0x07
R/W R/W
Initial 0x00

gEx |
Tesw i P2 2E 5], P T E Tosw A%, ATLGEBE N 0, 28174

Tenv B PP, IXREIBIE V) H0KE 56 4% R Tesv ¥ B 774

SET AR, 1: AE R AT DA e I o I T s

7] OPTEN | £ OPAO XUl TAEMIAX T, el 452y Al fliag, (AA SR 2 i vh i)

ob
Ae

[6:0] TCSH
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OPAO JBIE VIRV 12 H & 75 85- OPOTCNT

I

OPOTCNT/GPIOR4: Ox5a \ BRiAA: 0x00
R/W R/W
Initial 0x00

gEX |
Tesv B P2 420, T RE Tesv BRI i B8s 1505 3

OPOTCNT J&, JAzZEIEYI#, R 5asE EEHFFS.
OPOTCNT

GPIOR4

[7:0]
YA EEE OPAD BLLRAT, XANZFAEA AT LME N—ANE 1/0 FAA%
R, ATAFEAAE DA EE, R PR S U

ACOSR - Aco BHIFDREF 58

ACOSR - ACO =HIFVIRS 2%

Hiht: 0x50 ERINE: 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
(EENER IS I A

7 ACD | H¥E ACD fih “17 B, I EL A 3 OS]

M E ACD A7 “07 I, B LA BT S -

AL L B v vl e i PR A2 1

6 ACBG | X HE ACBG fiy “17 B, TEARGESEAN M RIRTE RN .

L ACBG 7y “07 I, IEARGEFRSMERSI AINO 1EAHIN .

DL L 028 (1 HIR S AL

5 ACO | MUBLLLALAE M 221 [F20 2 5 BHEES] ACO . BFATEZHL ACO RLIfIME K
SRR L A28 (1 H A

DL L A28 1 vh T bR AL

2R B8 A S R T R ACIS RLSE SUR BN, ACH AL B AL .
Mh W EREAL ACIE 2 “17 HAJRh Wi B AR, A BATRL LG EE
WiRS RPN, ACIKEBNEER, BN ACIAE “17 WaiEE %,

DL L A28 1 v T A R A

3 ACIE | 4iXE ACIEANA “17, HARHWEAR, LR 00 W 6
L ACIE A7 “07 I, HLAD L 2R 0 W g 2 1

2 ACIC | B E s i N e Re A

ME ACIC A “1” B, ERTTREES 1 RN IE SR B R L B i
ACO.

i E ACIC AN “0” B, ERF RS 1 IR ARG R H AN S IcPL.

1 ACIST | AU LA o S g ol v oz

4 ACI
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ACIS1 A1 ACISO — R ZH il ACIS[1:0], JH Rtz bl 4L bb A 2% 1 vp Wb find 2 7 2K
0 ACISO | B b 28 Hh s Qs IR A o
ACISO F1 ACIS1 — T ZH AL ACIS[1:0], FH R il B4l Lb A 11w i ik o 7 5K

ACIS[1:0] TR
0 ACO H_ETHEELT PRIl
1 RE.
2 ACO [ R PR A &
3 ACO ) bEFHR bk

ADCSRB - ADC #ZHIFIRE 538 B

 acmoacksmRsEEs

Hik: Ox78 BRI 0100
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

-\

ACMEOL | LL#2% 0 ff i AL +%

6 ACMEOQO | 00: SRk FA1 %I A\ ACINO

01: Tkt ADC Z B E HHH

IX:  SREEEZ I 0 I

5 ACME1L1 | HLERES 1 foomfi Nk 45

4 ACME10 | 00: fsmi 4% A ACIN2

01: fhimik%k ADC ZHE HHH

1X: SR RRIEIR 1 1%

3 ACTS | AC fill & B JE

0— ACO i Hi/E > ADC H Bl 4 fil K IR
1—AC1 it AE A ADC F B #efish I
2:0 ADTS UL ADC ZFA7as i o

AFTCNTO - tL#REs 0 R REERES s
L som-dpwsmESEE |

Hitik: 0x51 ‘ BRINE: OxFF
Bit AFTCNTO[7:0]
Name AFTCNTO
R/W R/W
Initial OxFF
Bit Name {1 P ‘
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7:0

AFCTRO

P B IR BRI E, P a6 0 OR R BB AR RIS 2, A RERAL
AR AR, 5 WA 2R IR RS
PEBCRAF I B oK E R GE BBl 2 P AB R 12KHz RC k35 &%

DALRO - DACO 3ItHEBEIZ B335
I Y L M

7:0

Hidik: 0x52 ERIME: OXFF
Bit AFTCNT([7:0]
Name AFTCNT
R/W R/W
Initial OxFF
I S

DALO

DACO i th Hit 4
0x00: DAO1 = IVREF/256
0x01: DAO1 = 2*IVREF/256

OxFE: DAO1 = 255*IVREF/256
OxFF: DAO1 = IVREF

DIDR1 - HFMAZ | HFHIFEEs 1

DIDR1 - B4 N2E L] 728 1

ik 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

ERINE: 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
i

OPA3 7| I 574 N4 L s il o7

OPA2 7| I H 57 i N4 L 2 il s

OPAL 5| I v N A% 1k il r

OPAO 5| EIH vt N A% 1k il Ar

ACIN3 5] BB N A5 142 il L

ACIN2 5| I - N2 1k s i or

ACINT 5| BB - N b4 AL o

MY E AINDL A “17 I, SIH AN (B E s SR AR L, BN E. 4
fEREB LB AR, AN AR NI DI REAN TR 2, RULAUE {7 AINDL.
MY E AINDL A0 “0” B, SIB AINL (8w dm A i g, 51 s 5 T
B T B A, M VS AL ACD £, RP OGP L s

-190 -



LGT8FX8D Series — Programming Manual 1.0.5

LogicGreen Technologies Co., LTD

0

AINDO

ACINO 5| I -5 N 25 i il Ar .

2 E AINDO 78 “17 I, S AINO IS N ai i, F—HEAE. 4
(BRI LA 2SI, AINO IS NI DhBE AN 7R 22, (AU E £ AINDO.
L E AINDO 2 “0” I, 518 AINO RS i N piflife, 51 LRSS AT
NP PR B, S T ACD £, RP OGP L 3E .
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o HBeES 1

&

12mV VLSRR

X FF 2 R AIMEREA

MRk B ADC N EE AR

X RREBAY OPAMP Iz ERIA S84
SRR 1.25/2.56V SZBEHEA
ABREZRK 8 {1 DAC B EFE1R8S
BRI B IS KILI R/ I E R
BIE 22 ey gl

BT/ PO A B AL il T — AN ARG B AT 22 IO — A 9 L 8 7 DAC FYREHIL L
Bt s ATGOS TR PTEC B AR A/ S A AR, B8 R IE R 12 1%, SR 11 A5 AT 2t
A AR B B LL R K 8 137 DAC, SEBLRE IS S AL s 32780 0 F9%an i [ It vy DU i A 4
Fe s (ADC)HEAT SE IS T A AL B s BEH0L b e X IEAR OB 55 DB IR AT LR AL, 4 IEAR |
i FEL S B AR R e, B LS Ot ACO B LAV . 24 ACO FIHE T A ZE AR AL
55 I T R R AR . S S ACO IE R A R AR SE I THEES 1 B AR DA SRt
SEI &7 A2 1) PWM B HEAT 32 1) o AU, EL R P PR I — A 8 (305 2 IR B4 48 #3(DAC),
A LB NS 25 BT 7 i B 256 AN 225 B 200

IETR/ BN ELE 1 SR T B s

Internal
1.25V/2.56V
Reference

ACIN2

DAL DAO1 PSEL ACEN AVDD AFLTEN ACIS ACIE

8bit DAC

ACIN3 m

OPA2 D

NSEL
oPMC

OPA3 D

~~ +
I | op1

11R

i

Operational Amplifier

TH/ERER 1 RRE R EE
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FIREHHIFIN

OPAZL BT vty F1 ST HU a0 NI (1) R AN, 1E R/ S Il i AR D) 48 LUK 3 N5 5
BORAL IR . OPAL JRUK Jia (IS 5 AL LI 48 (AC) 1) F B N

OPA1 B4 AR 4> 7E OPAL $2 1 2% IO~ TAE; OPAL RE4BLER 7 75 V) 4ty N Bl 0%
AR, HaBEa — MR RE, OPAL R f1 Bt B e i, B AN
ForE i R S 2 R R AR R

RT3 S R P A 40U N GBI . OPA2/3. 1 Il 1 AT DLE I 4 4 s i D048, B AT DLIE
TS PRI OPA il 4% H B e i V)4, JEIE VIS T4 — A 8 {7 ) 5 i 2% s b gz 1,
SE I 2% I B AT LB 8 R GUI B Bl Y RC32M 11 32 43 41(1MHz), BEES SEIR LRI R i
SOPGIBERIE:AE iR F e N VAT 5

RIS REfa, 752V B DIDRL ZF 1748 512 1505 B N AH Sz 47, 8845 1/0 0+
ThaeHR o % iz BB N B8 7= AL 5 . AT S5 AR T AR E G
&I I BB

76 E B e B E U B R, i e m 3 U e B R R AR T, B IE VsV S AR
bl A 2% g D8R AR ISl LB EE U . B P AT DR I R B A DG () B A7 A, SETR
S )3t FE v A da

OPAL JEHIE PIH IR AL 67 57 SLi IR D) i Nl i, v DAYE R — AN I8 i ) B b s Bl i
PRATNHIOR . OPAL 75 & BB DI e (IR, B2 D@ st B i AR 3 DRI IRATT AT
DASCELT B8 IE [N, R % S 1 B N DA R — % I ) — B S ) =P N2 55

OPAL TEVHIEIE Ft e rh, B &8 — M AREARN, BB VR SIS TE
388 1 [F B 72 A — AN G S, X MEHE S F T3 Bz i R — 2 g, b
R LG s, RSO L % T LA i 3 AN il 45 ST 0 gt 50RE 2 PR g8 e Ab 3, AT 38 47 i
B A AT T

HIE VI

OPA_Channel 1

Handover Period (Tcsv)
OPA_Channel 0

OPA transition period (TCHv) \\ AC Sample timing

7R, Tesv y OPAL SEIE V¥ E 1, OPAL B ah@iE ¥ )G, A —ANEA 1 H A
(Tenv), FEXANEFIEIPY, OPAL [ HY AT REANFR g BUAN A8 37 %0 [ B 24 BB TE FRPIRAS, BT Al BA
AL E Tonv A, LN — AL FRIERR DIl IE 5] N T
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AFCKS OPTEN

n n
SYS CLOCK seTimer | ——[)———1 OPTLIRQ
RC32M/32 -

| =TcsHR? | [

TCSOVR? |

OPAl1l
Channel Control

0 toAC1

oPMC

OPS

OPA2 I
orPA3 D

r Il L

| | ‘ op1 al

OPAO 1R

OPAL JHIE VI IRASHLA AL T — 8 friii-2iss, T & EmE v A (Tesy) s
THECEI B e DO BRI R GER B, 0] DL RS NS 32MHz RC IR #8511 32 4041
(IMHz)o IXHEH it o] AARSE BRI R 75K, G #BA1& U i o kT — St fi B
BORMRBIBIA, bedmdym Oy, wr LGSR v Bt B, BB SN TR EOR . e B 2R R
THTFFEA Tesv, AT F=E Tow . B P AT DB 25 7748, 32 008 U1 (i) 5.

JHIE T B AR R T T AR E IR B R AN, R DR A — AN AL 8 AL E R A8
fEH, sER s E AW E S . T UEE R WSS, U EE . 8T
AR A D)l TG BN 5, OPAL il 28 SEIL T B AF U1 #3838 & F (1 4% 1) %7 /7 2% (OP1CRA),
P RBE AR sScSW A5 1, #tal PASEEl— EE U1 . 24050 300 I 25 D 46
MIER, 3R LB A B OPICRB, SEZHN Tonv B 4% il o

F P AR AT DK 38 38 D)4 B 284 9 — AN 58 257 T OPAL #5198 2 A5 I 38 AE A, 5E Rk
HoAth R G0 75 )58 AR FRAT 55 o AU 75 2385 W & OP1CRB 77 /74511 OPTEN iz, Him[
fEREE T 8%, I 28 TH B b 3% 8 R AR S 5 TCKCSR 27 A7 3% 1) AFCKS D42, 52 i 2R i
H P E BT OPITCNT 2728 W E .

B LRI A

FEEFOL L 85 110 79 A i N ity #0 SCRF 22 P AT i N 1B i HO 3N SCHE AR 51 ACIN2. Al
DL 225 9 HEHERT 8 A DAC, N IRAIERE AL T AC # RS T A7 2451 ACSR HH 1] ACBG
PRyl BAR WA AP HIR . T N SR Ah 5] ACINS, ADC £ B 4% 1% H LLR SR H
BT OPAL Fy% i . PR fuumfm NEE LR ok H ADC BiHf¥) ADCSRB A7 48 H [1)
ACME10/11 A7k . 24 Hc B KE %4 F ACIN I, DAZ0[F] IR 5 B DIDR1 274728 ) AIND1 17,
3] ACINT PRI AR AN 2 5 346 o BIBEHL LG 0288 1 7 o N
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ROV LA (A2 A

AC1 SAARI N S 2

“TACMELL | AGWEI | DIDRIZ | MUXizO) | ACNegative nput

0 0 0 XXX ADC[xxx]

0 0 1 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
LB L I8P

AUl LA AR SE I (K S BN 5 AR AL, A S LA T, [RREAE R E R 2 10
Bt ot 2 Y B RA A TS s R AZ o XA TR T RE 2 S EURIR ISAT S5 R . PRILAERY,
PLERER s . BRI BB DEBCRE O NNy, H YR IS8T OPAL LA
A5 P A0 PR L, 7E OPAL FO H 2 AU B 25 B N S (OS2 P o, I2RIT R T OPAL
B BETE VI BT RE, (£ OPAL IHIE VI HLAIAI B, HL ELE oS 1 HOR AR X L ORRAT, JBEA
OPA1 DI AR B M th P AE T3 RIS ORFFFBR ST, 2 — S0 UL &t Ok
FETERLRUE B s, HIP AT CLE N S A3 B, AR R RS € I BN T IE 5 o D8
BRI P55 0] LUK B ARGt 4h,  th ] BLUEFONAER 32MHz RC IFEFAR ) 32 /)
B(IMHz) o I AT DURRSE B2 PP ) T IR, A G IR S 4

ACO BeforeFilter

Invalid ACO Valid ACO output

ACO After Filter

S RPN, AP

|
|
|
|
|
|
|
|
|
:
|
PR
|
|
|
|
|
|

e Y e |

!
|
|
|
|
|
|
|
|
:
|
<€
|
|
|
|
T
|
|

EL 3R SR H IR Y P
ACL % JEDE 3@ 1T OP1CRA 2717 281 ACFEN A8 RE, JEUY 2R 4@ 1k TCKCSR 27 17 5%

(1) AFCKS A7iE#%, JEIR M0 TEFE nT LB T AFTCNT Zi /e v E . BRI E T NG S H A7
e B IY o
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HB A HI -5 PIM A7)

LGT8FX8D ¥ fx % mlfi i 75 i@l PWM {55, HHHH Timer0 LK Timerl F=2E 1) PWM
55 LIS/ OB AR R S . 18/ LR BRI, v T BT PWM (B S,
AT SE B LA RS () PWM RS 7 2

BN P ANEIE , 1T DB S I B AT AR — A I T B T N8 (R B g
il PWM iy tH 1015 S5 . AHRAC B A 15275 € NTHEER 0/1 KT DSX0/1 A A7 2 IR E o

USROS TR A FIE RG] LUK LA I AR O P PWM Fin HE 1 4 )
55, IXFERT LLR A L% i) FAb@E se i xd PWM B 4%l . i 75 255t Dsxo/1 &
17 28 g EL A 2838 JEGEIE 0 Y PWM B HH P 1 T g

HEEZ %5 8 (I SR F# (DAC)

LGT8FX8D R ¥ N EE M — MNP RHERI S B R UR, 4t HL Ry 1.25V Fil 2.56V AT L E ;
XASWHS % H N ADC LA AR LB 3R P2 it T 52 L R IR

TERA LA A, SRR T —A 8 oA B I BB e 46 2 (DAC), BB 4 3 IR R 2 LA
WIS HEHIE NS HIR, P42 256 S Lk, DAC 1% H T /R AL bh s 2% 1) £ i
N, AT DU H RS I EAE NN S B R . M{EF] DAC 1% H IR H A A5 L
W, AN IR A . DAC HiH!H 10CR Z77- 251 DACENO/1 £i743 Jli% 4], DAC Mt
[FJFE B DALRL ZF A7 2845l VEANE S5 A5 T 748 8 S -

DALR1 27748 € X 5 DAC #i i ML R 9% & -

oAC 5

0x00 IVREF/256
0x01 2*|IVREF/256
0x02 3*IVREF/256
OxFC 253*|VREF/256
OxFD 254*|VREF/256
OxFE 255*IVREF/256
OxFF IVREF
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TR EX
OPA1 1%/ 257558 OP1CRA

OPAL 124 B 7728 A \

OP1CRA: 0x32 \ ERIMA: 0x00
R/W R/W
Initial 0x00
gEX |

[0] CHOEN | OPAL Jfii¥ o fifigd=iil, 1. fHifE

[1] CH1EN | OPA1JEIE 1 flifefsl, 1. flifg

[2] CHOIM | i 0 I AR RE, 1. RI%IA, 0: IE[MFIA

(3] CH1IM | I8 1 &I ABEfERE, 1. RI%IA, 0: EFFIA

[4] - TR

- ACFEN R LL LA I S L B T e, 1. AR
DL L ASE 3t PO I8 T e 1 5 2 B L AL 7Y

- AccH iilili—iﬁliiz’iﬂfﬂﬁ’\] ?PA SRS
5 1 AT JolE Y
6 OPAL Fidl, OPAEN 1A 1, OPAL BUllRiuidt N TARRE, M iE
T E CHOEN/CHIEN, A fEil OPAL IERIAY TAE, NI/ OPAL f¥) TIEHE
XE L
CHOEN CH1EN OPAEN Function Descriptions

(7] OPAEN ' o 0 1 TWIE 0 #h 3 TAE
0 1 JEIE 1 S TAE
1 0 1 JEIE 0 AL TAE
1 1 1 B IE T AR
X X 0 OPA1 {5 1ET/E

OPA1 AEBEN 8317 52575 85- OP1CRB

I T

OP1CRB: 0x33 \ 2RI 0x07
R/W R/W
Initial 0x00

gEx |
Tesw i P2 2E 5], P T E Tosw A%, ATLGEBE N 0, 28174

Tenv B PP, IXREIBIE V) H0KE 56 4% R Tesv ¥ B 774

SET AR, 1: AE R AT DA e I o I T s

7] OPTEN | 7E OPAL XUl LAEMIAX T, el 452y Al fliag, (AA SR 2 i vh i)

ob
Ae

[6:0] TCSH
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OPAL BB VIRV 12 H & 75 88- OPLTCNT

L owmEmmwrEwses |

OP1TCNT/GPIOR1: 0x34 \ BRiAA: 0x00
R/W R/W
Initial 0x00

gEX |
Tesv B P2 420, T RE Tesv BRI i B8s 1505 3

OP1TCNT &, JAzZEiEYI#, R 5asE EEHFFS.
OP1TCNT

GPIOR1

[7:0]
YA EEE OPAD BLLRAT, XANZFAEA AT LME N—ANE 1/0 FAA%
R, ATAFEAAE DA EE, R PR S U

ACISR -Ac1 BHIFIREF 5

ACISR - AC1 #EHIFVIRS FF2R

Hiuht: ox2F ERINE: 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
S
(EENER IS I A

7 ACD | H¥E ACD fih “17 B, I EL A 3 OS]

M E ACD A7 “07 I, B LA BT S -

AL L B v vl e i PR A2 1

6 ACBG | X HE ACBG fiy “17 B, TEARGESEAN M RIRTE RN .

L ACBG 7y “07 I, IEARGEFRSMERSI AINO 1EAHIN .

DL L 028 (1 HIR S AL

5 ACO | MUBLLLALAE M 221 [F20 2 5 BHEES] ACO . BFATEZHL ACO RLIfIME K
SRR L A28 (1 H A

DL L A28 1 vh T bR AL

2R B8 A S R T R ACIS RLSE SUR BN, ACH AL B AL .
Mh W EREAL ACIE 2 “17 HAJRh Wi B AR, A BATRL LG EE
WiRS RPN, ACIKEBNEER, BN ACIAE “17 WaiEE %,

DL L A28 1 v T A R A

3 ACIE | 4iXE ACIEANA “17, HARHWEAR, LR 00 W 6
L ACIE A7 “07 I, HLAD L 2R 0 W g 2 1

2 ACIC | B E s i N e Re A

ME ACIC A “1” B, ERTTREES 1 RN IE SR B R L B i
ACO.

i E ACIC AN “0” B, ERF RS 1 IR ARG R H AN S IcPL.

1 ACIST | AU LA o S g ol v oz

4 ACI
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ACIS1 A1 ACISO — R ZH il ACIS[1:0], JH Rtz bl 4L bb A 2% 1 vp Wb find 2 7 2K
0 ACISO | B b 28 Hh s Qs IR A o
ACISO F1 ACIS1 — T ZH AL ACIS[1:0], FH R il B4l Lb A 11w i ik o 7 5K

ACIS[1:0] TR
0 ACO H_ETHEELT PRIl
1 RE.
2 ACO [ R PR A &
3 ACO ) bEFHR bk

ADCSRB - ADC #ZHIFIRE 538 B

 acmoacksmRsEEs

Hik: Ox78 BRI 0100
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

-\

ACMEOL | LL#2% 0 ff i AL +%

6 ACMEOQO | 00: SRk FA1 %I A\ ACINO

01: Tkt ADC Z B E HHH

IX:  SREEEZ I 0 I

5 ACME1L1 | HLERES 1 foomfi Nk 45

4 ACME10 | 00: fsmi 4% A ACIN2

01: fhimik%k ADC ZHE HHH

1X: SR RRIEIR 1 1%

3 ACTS | AC fill & B JE

0— ACO i Hi/E > ADC H Bl 4 fil K IR
1—AC1 it AE A ADC F B #efish I
2:0 ADTS UL ADC ZFA7as i o

AFTCNT1 - LRES 1 R EERES 5
| wror- GuwsmESES |

Hitik: 0x30 ‘ BRINE: OxFF
Bit AFTCNT1[7:0]
Name AFTCNT1
R/W R/W
Initial OxFF
Bit Name {1 P ‘
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7:0

AFCTR1

P B IR BRI E, P a6 0 OR R BB AR RIS 2, A RERAL
AR AR, 5 WA 2R IR RS
PEBCRAF I B oK E R GE BBl 2 P AB R 12KHz RC k35 &%

DALRL - DACl HHEBEIFHITF s
_ wmasueERsmes

7:0

Hbhik: 0x31 ERINH: OXFF
Bit DALR1[7:0]
Name DALR1
R/W R/W
Initial OxFF
I S

DALR1

BEE DACL Hi & 4t 341
0x00: DAO1 = IVREF/256
0x01: DAO1 = 2*IVREF/256

OxFE: DAO1 = 255*IVREF/256
OxFF: DAO1 = IVREF

DIDR1 - HFMAZ | HFHIFEEs 1

DIDR1 - B4 NZE L] 728 1

ik 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

ERINE: 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
g

OPA3 5| % i N &5 1R il A

OPA2 5| & T N 25 1R 45 il A

OPAL 5| I v N A% k4 i 4L

OPAO 5| I vt N A% 1 il r

ACIN3 5] BB i N A5 LB 4% il L

ACIN2 51 I - NB5 L s il or

ACINT 5| BB - N A b4 AL

MY E AINDL A “17 I, 51 AING (B CE SR AR L, BT, 4
fHERERIL LA RIS, AIND BT NS DI A TR 22, DRI E A7 AIND1.
MY E AINDL {0 “0” B, SIB AIND (8w am A i g, 51 s ST
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BB, M VS AL ACD A, RPOGPTREL L 35 .

0 AINDO  ACINO 5l &7 4 N A5 E 45 AT .
MY E AINDO £ “17 B, 5IH AINO [E i N ak 1k, H—EANE. 4
fERERT LB AR, AINO AT NI DI REA T2, [HULZUE {2 AINDO.
MY E AINDO f24 “0” B, I AINO (S ANl fE, 51 I _ERofE 5 T
NI B, M VS A ACD £, RPOGPTRERL L s
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ADC B Fe 55
® 12 {UWEK, DNL Jy+1LSB, INL J9+1.5LSB
0 RSNOWERNRIFERSIA 250KSPS
® 3 ESANRImAAESE
® ADC i AEBESBEN 0-vCC
® ELFRIRSR RERIRIET
® OEAREE 1.25V/2.56V SEB &
® 75 AVCC URAINESZEBERA
® 1/4VCC EBREBERMNEE
o IFTNENEM 0 BVEIAIEE
o ETPUmRVB M IetEikit RIRI
® EHIMBERLFOGANTIET
® ADC FEIRESE RO
e
| ADTMR | | ADMUX | | ADCSRA | | ADCSRB | | ADCL/H |
Internal AVCC A 4 A 4 A 4 \ 4
1.25V/2.56V Digital Interface
Reference
BGR E J~
AVREF D E \ 4 A 4

12bit
ADC

7z

HH 1

OPA

ADIN1
ADINO

OPA0 (]
R g
BTM =
- E {1 Amuxo

oz B : o | “
ADING o utput to Analogcomparator
ADIN4
Ao

| ¢

-

N

ADC 259

B2 N — A 12 AR IKIEIL B ADC. ADC 55— 8 JBIE MBI 2 B akiEie, fexdk
H o A B 8 B A\ LR HEAT R, Himdm A LR LA OV (GNDD Dy EHES

ADC H9#R1E

ADC 8 I IR VRIE I 1 7 v S N PR, R e i — A 10 i B T E . B MEARER GND,
i MR IEUE R A 10SB. FEMER EIH AT BN ADC R H K AVCC, AMEFEHEH &
AREF 5i N 1.25V/2.56V 1S % [, BiL'S ADMUX Z 4748 1] REFS 7 Rik#E.

R N8 1] LUE S S ADMUX 27172811 MUX 7 Ri%FE. 1E{] ADC % N 511, Ak
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W RS, UL &2 s R IR E A ADC 1883 HI N . ADC [R5 A\ 5 0-5 TT{E R
ADC I ZE N . Z4r M35 il S ADTMR 17 1Y GAIN A7 Rk #E .

BT 15 B ADCSRA ZF7 2% ) ADEN Bl H] J5 5l ADC, ADEN Ji5Z I ADC FEANKEHL, Rl il
7E 3 N BEAR AR 20 2 7T 9% 4] ADC.

ADC ¥4t Ry 12 £7, F7i5 ADC B & 7 4% ADCH A2 ADCL . BRI R Hgs Bl
FXF, {HA @ % E ADMUX 2917 2% (1 ADLAR 728 4 72 % 5%

RV B N s AN SE, Him R 8 MBS, A4 Bl ADCH #2115
T o ENESGEE ADCL, FFi2HL ADCH,  DAERAIE SIS 25 4785 Hh 10 P 25 A2 [A) — R B () 25 SR
— HiEL ADCL J&, #0577 17 4% ADCL F1 ADCH #8177, S2HU ADCH J& % #6455 Rl m] 7 58 37 2
¥ 2717 4% ADCL F11 ADCH.

ADC #5325 gmT DA fid 2 v BT o B el 6 4 8 oK AE 7R 152X ADCL 5 ADCH 2 [8], A W75 fisk %

EE)— K E B

W] ADC Ja sh#6¥f7 ADSC L5 “17 W LLJR B ke . 1 fE s R K e, B3
ARG WSS . R R M T8, A4 ADC 2 7E U8 B IE A 58 X
— IR

ADC 4T AR Pl AR . 1B ADCSRA 2772+ ] ADC H shfilt & so Vi, ADATE m] LA e H
b . W E ADCSRB A7 £7 %% (1) ADC fill & e #5467 ADTS ] LA AR . MBIk il kA5 5
FEAE TSRS, ADC TR Alas A H P a4 o IX B AL T —ANTE ] 52 B[R] (R B R IS Bl e
Jiike BRI gt B BBl R A5 S ARAAAE, BASE B — BT I . a0 AR 5% o 2 v ik
RAG G 2T — EFHUE, XA TRtk bl 2 o RIS RE 5 1 v BB e 2 1 F Bl 4 =) o el
REATN €07, HorhWibs BT BAT o IXFEAT LATEAS = Az o W R 5 200 ik & — U e e (HE S
THE TR WA R A Rl R 3T e 4, AU R bR BT R

i ADC H bR AR AR, AT AYE AT BT AR 45 0 f5 RE 46~ — Ik ADC #4e. 2
Ji ADC i TAE TIES L, REEEH AT RAFEH X ADC $0dl 27 A7 2 i3 AT S 7. 58— Ik¥%
Ho /2@ I 1 ADCSRA ZF 7 a4 [) ADSC 15 “1” Rjash. fEMBATN, JE4H ADC ik
#iT ADC F IKib5 & ADIF J2 75 B AT .

MR RE T EBhfih %, BT ADCSRA Zi17- 2% 1) ADSC ¥ JE Bl B i e . ADSC s b v FH SieAs:
MR BT 2. AU Esh, fEEHd~E+ ADSC —H A “17,

T ADC B #eh /7

TEBRNZEAE T, 1B UCELT HLE 75 22— A\ 300KHz F1] 3MHz [ A\ B DR B RS 2.
R R FARE FAR T 12 47, A ABm NS BRI T LU T 3MHz, DU S5 R R RS

ADC FRERALFE— /N 40i2%, & n] LU RGER Bl =4 n 252 1) ADC S NB o . T4 H0i2s
i#iT ADCSRA 717 2511) ADPS 7 iH4T ¥ B . B 17 ADCSRA &7 #%f) ADEN ¥ ffife ADC, T4y
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g IR THE. R E ADEN 20y “17, T Sas sl fr8it- 4, B ADEN #E %

ADCSRA 777451 ADSC # B4 J5, FumiEHu/E ~—A ADC N4 B #An B iGE230. 1F
W TR EE 15 /> ADC W B E . ADC {#ifE (ADCSRA 217 28f ADEN B J57% 50 4
ADC %y NI & AT OB AL AR FL i, 2 Ja A RE A AT 28— IR B e

1t ADC it #2d, RAEIRFFEL R 30 2 Ja 1) 1.5 /> ADC BB £ FF45, 12—k ADC
BRI 45 S ) R AR AR IR Bh 2 S Y 14.5 /S ADC NI Bh . HEHREE RIS, ADC 45 Bk N
ADC ¥l 51728, H. ADIF dnE0r ki B A7, ADSC [N #E % . 2 J5 8%l LT B f7 ADSC
PR EEE SR, AT R B — CHT A

ADMUX ZF 725 H1[1) MUX J¢ REFS @it I 27 72 SEB 7 58z ph . CPU RIX Il ) 27 47 o 1EAT
BEALUT 1] o 7E56 403 32 Fi, CPU AT bifi i o) 8 18 S S HEVR e B AT I & . 9 T fRIF ADC
FEERAERS ], — BEHTT U6 /5, A SO VR T8 S HEJRIE B e B o 7849 5¢ i (ADCSRA
TAT AR ADIF BAL) 25, Wi MU IR R A W R . BB T 4R %12 ADSC B AL
Ja B —/~ ADC f BB BT . Rk, EH M AEE AL ADSC 2 R HI—> ADC fii NET
BRREAN . ANEHEE ADMUX LI B3 1108 A LR o

5 FH B Bl & B, fid R S F kAR I AR ANEA 2 1 o O 7 33l 150 B R R e (1 R, E BT
ADMUX 27178 I B4 ) /N 0o o 45 ADATE A2 ADEN #B A7, T e B sk /) ] DAZE AT B 20 %
MM E shfil%, & 3h ADC 4. W EAE IR AR ADMUX B A7 85 N2, A4 F 30
EHER T — e 2 I T IH L EE 2 F OB B . 2 UH 78 DR 22 4B %% ADMUX 8R4
G

1) ADATE B{ ADEN {7y “07;

2) fERRIIRE T, (R ARl R AR R A G 22— ADC Hir B JE A

3) RGN G, AT AR IR A bR S R AT .

WRAE F TR TR R AT — R 00 T 55 ADMUX, 84 e B 2R T — Vs fi AR 2%

W ADC H NIBEITER AT &, 5 R S 2 i Je i 2 iliE, £ ADSC B AV Jm HI—> ADC %
NI Aot ] 39 2 i 2t P DA 3ok 3T O AUM o NSBB8 T, (E A fi] B ) IR R S5 B R 8 R S PR

ADC 1152 F R IR Vier RIR T ADC FIFEHIE I . 45 B0 8T8 F I T Ve, FLEGHRSE RN
P i KAE OXFFFo Vier A LLAE AVCC, 4N AREF 5B HLE, A 1.25V B 2.56V FEHEHLE
V5. 18/ SR A(1.25V/2.56V) =B FHTT:

B LB, BUGA SRRy 1.25V, AR 1.25V I B5RHE, ATLLE
B, TERRMIBEE. (HUREELEH 2.56V IS EBIE, BEEITEHAEELEN
TS . 2.56V HIRHEETE_L 1 5 #EIEC B 7 77 #% VCAL2(O0XCE), FEFE/FRTAGHAT, # VCAL2
HIEBEA G F VCAL(OXC8) ZF fF#5 BT/ 2.56V HIBEHE -

HEVERNIZ, HEF T VCAL & frss/a, =-FB VCALL Rl 1.25V HI12HE1E [ B3
VCAL2, Bt 1R 7Bt Ja B (e /T FEF BT #F 1.25V B, 722485/ VCALL HI{E tRAF
BB F LUREEEES -
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FiFasEX
ADC & 788515k

ADCL 0x78 0x00 ADC B AR =15 A7 2%

ADCH 0x79 0x00 ADC H4f5 /& 15 S AF 2
ADCSRA OX7A 0x00 ADC | HUR A 274745 A
ADCSRB 0x78 0x00 ADC I RS #4248 B
ADMUX 0x7C 0x00 ADC % BRI R P 25 17 2%
ADTMR 0x7D 0x01 ADC B ) ZF A A

DIDRO OX7E 0x00 e NI L HI T 0

ADCL - ADC HHBIRZ 1T Fe8

ADCL - ADC HiE k2 S 1rae

Huhik: 0x78 ERIMH: 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 HhiR

7:0  ADC[7:0]/ = ADC {71 &7 8%
ADC[3:0] | 4 ADLAR £y “0” I, ADC %t HiHfs 75 2 47 4 Hh AR U AR 5%, BI ADCL
4 ADC[7:0], I NameO fi7<; 24 ADLAR fiy “1” It}, ADC %t ¥ & 1%
A RdZ AL 5E, B ADCL i 4 Ay ADC[3:0], ik 4 AiEm X,
Namel Fi7n.

ADCH - ADC IS ZNE 588

ADCH - ADC B3 = =i B fras

Huhik: 0x79 ERINA: 0x00
Bit 7 6 5 4 3 2 1 0
NameO - - - - ADC11 ADC10 ADC9 ADC8

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 ¥UEMEF i fise.
ADC[11:4] = 34 ADLAR £y “0” i, ADC %t 58 75 25 47 88 HH [ A7 U A2 Xd 5%, B ADCH
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HIMEK 4 15225 ADC[11:8], & 4 7 G X, Wi NameO FT7R; 24 ADLAR fiily “17
BF, ADC %t Bl 78 25 A7 88 HH A7 U % =L X 5%, B ADCH i ADC[11:4], 40
Namel 7K.

ADCSRA - ADC IBHIF DRSS 28 A

ADCSRA — ADC ¥ HIANRS T4 A

Hidk: 0x7A ERIN{H: 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 iR

ADC eI o

7 ADEN 24 H ADEN £y “17 B, ADC #{%ifiE.
2% H ADEN £y “0” B, ADC #2E1k.
ADC FFUR%%

6 ADSC | FEFRIREEHAEIR, ADSC BALKE A B — IRk . (RS, ADSC
B R E R
ADC H il R AL e 7
i ADATE fiiy “17 I, Bzt R IIRes e, Frki it E 50 BTt

A Rk, MR ADCSRE % AEALH ADTS HHEH.
i ADATE £y “0” I, HBNhR IR LE.
ADC F bR E AL
. ADIF 2 ADC FERL— e BE R AR A7 2% )5 B AL ADIF. %5 ADC I RehL

ADIE N “1” HAJRH BN, ADC HIlif=A. 4T ADC FIi<iEZ ADIF
fir, WMARHZALE “17 RKiGH.
ADC HIKT s REFE I 47
3 ADIE i E ADIE iy “1” B4R Wi BRI, ADC FWr#kERe.
2 E ADIE iy “0” I, ADC H Akl
2:0 | ADPS[2:0] | ADC T/} #ias i 542 il i -
ADPS & 2 G B =2 ADC IHpd ) T3 AR 1

ADPS[2:0] T sl ¥
0 2
1 2
2 4
3 8
4 16
5 32
6 64
7 128

-206-



LGT8FX8D Series — Programming Manual 1.0.5 LogicGreen Technologies Co., LTD

ADCSRB - ADC #ZHIFRS S 58 B

ADCSRB - ADC FEHIFIRAF 7728 B

Hbdik: ox7B ERIANH: 0x00
Bit 7 6 5 4 3 2 1 0
Name = ACMEO1 =~ ACMEOO ACME1l = 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 iR

7 ACMEO1 | LL#% 0 fumfi NIk #E

6 ACMEOO | 00: fui /% A\ ACINO
01: fhimik% ADC ZHE MHH
1X:  FmE PRSI 0 ik

5 ACMELl | LLE#E 1 s NiE#E

4 ACME10 | 00: fumif/ s A\ ACIN2
01: fhimik% ADC ZHE MHH
IX: L PRSI 1 ki

3 ACTS AC fish i Y e T e 45
0— ACO it/ ADC H B4l 5
1-ACL %t 1A ADC 1 3 e fish I

2:0  ADTS[2:0] ADC HZhfil & ik Beda il i .
1 E ADATE Ak “17 I, FZNRThReE LR, fil A URIEPE B ADTS SRdzHil .
1% B ADATE A7y “0” B, ADTS B AL, Frik b il A5 5 vh ks &0 -7t
WTF R — Ve 2 A v TR 25378 22 1) fid R U 1) 48 381 e B e 35 B A7 10 i VR
SRS S A BT, WS ADEN Bz, ADC th4TTE — ki,
MY B S AR (ADTS=0) I, [ 3hfik hfesatit.

ADTS[2:0] fiih YR

pURSR LTS

L4 0/1

AT 0

SE I THEEE 0 LTI

E N4 0 i Hy

SERT TS 1 LRRUCHE B
SE NS 1

SE RV EES 1 NI S S

N o o o A WN L, O
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ADMUX - ADC ZEEERITHI T S88

ADMUX — ADC 7 3% 4% | S5 77 %

Hodik: ox7C RIN{H: 0x00
Bit 7 6 5 4 3 2 1 0
Name REFS1 REFSO = ADLAR = CHMUX4 CHMUX3 = CHMUX2 = CHMUX1 CHMUXO
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

7:6 | REFS[1:0] 2 B R GRS .
B E REFS FHINRIEFRS B IR, HEBHRE P oA ReFS I E,
RE T Y07 45 ] 2 e A e fE A .

REFS[1:0] SHE W Rk

0 AREF

1 AVCC

2 P 2.56V FEHE LR

3 P 1.25V FEHE LR
5 ADLAR AR A o SR R R AT

Y5 E ADLAR f7H “17 B, #e¥ngt HAE ADC ¥R 2 fE 28 v R 2 0 55 .
Y E ADLAR Sy “0” W, HE4slh AL ADC $0dE 25 /7 28 Hh N A Xd 5% .
4:0 | CHMUX[4:0] = ADC ¥ NJE kS35 HI47 o

CHMUX[4:0] FATRA NJA

PCO

PC1

PC2

PC3 N i
oca VPN
PC5

PE1

PE3

1/4VCC HL I H e s il

9~12 &

13 PRI 0 Hr P N IR
14 WS B R IR

15 GND

0O N O U B W N = O
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ADTMR - ADC iR IFHIF 588

Hbdik: ox7D ERINE: 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 ETiBY
7:1 - R
0 ADTM TR, A AVREF 3 46 N3 5 2% B R

DIDRO - A |HEHIF52S 0
DIDRO — ¥ \NEE L5 H] 5472% 0

Hhudik: 0x7E ERIMH: 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 ik

7:0 | ADCD[7:0] = HF-HiNZEILEEHIGL,
% B ADCXD Bl “17 B, 3B ADCx BT IR, H—E AT, M
RERLILLLEL AR IS, ADCx IO M NS DhBE AN 7 22, [RGB £ ADCxD
% B ADCXD i “0” I, 51 ADCx I Nt 4G R, 510 B I0(E 5l
NBIFHB B4, M JUEZ ADEN 7, J RHRIILLE RS .
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ZXT L EH 55
TERE -40 - 85C SRR
BERE -60 — 150C E N SR NP I[N RS2y N Y fa
SIREs oV -vce BERARRBIE, TRESSESHPIRIRA. BH P
RALIEBE 6.0V RIEBVIE B TNREDNIURIE TEINRE PTG HHEVER
/0 ERKEM 30mA KRBIRHEZR. SEAKNELIEFSRARS
VCC/GND SR REm 200mA SHE, SRTHOERFmMUKSHIRE
ESD 44 214KV M,

EHIHE

#1.7% DC 44 TA = -40 - +85C, VCC = 1.8V — 5.5V

T

i N FEST 1R VCC/3
Viu LD R L e VCC/2 \%
Vol FIHKHESFIRE 10,.=40mA, VCC=5V 0.8 Y
loi=25mA, VCC=3.3V 0.7
Vou W EHEPIRE lon=20mA, VCC=5V 4.4V Y
lov=12mA, VCC=3.3V 2.6V
I /0 Fy NKIR H 1 uA
liH 1/O % N\ = He 1 uA
Rwpu I/O §5 b7 FHAH 80K Q
Reu /0 5t b7 PHAE 15K Q
Active 1IMHz@3.3V 0.56 .
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

LR
1 L ETRENORs r IR s e BV IR OR BN, VEARINC B 225 DB il A 5 SR s
2. ACHSIRE: —A> 1/0 ot [ E MR B T, Ao RS
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P BERT B F
Frequency VCC Temperature Accuracy ’
Factory 32MHz 2.5V -5V 25C 2%
Calibration 32KHz 2.5V -5V 25C 2%
A BES 1 JR I
Voltage VCC Temperature Accuracy ‘
Factory 1.25V 2.0V -5V 25C +1%
Calibration 2.56V 3.3V-5V 25C +1%
T/ T A0 T H B o 1
Min.VBOT Typ. VBOT Max. VBOT
111 VDT Disabled
110 1.6 1.7 2.0
101 2.4 2.5 2.8 Vv
100 3.8 4.0 4.5
011
Reserved
000
ADC HBHFHE
T S K Y
Resoultion 12 Bits
Vin Input Voltage GND VRer Vv
AVcc Power Supply 2.0 VCC Y
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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H. 345l B 1
I T
Resoultion
Vin Input Voltage GND VCC Vv
AVcc Power Supply 2.0 VCC Vv
Rain Input Resistance 100 MQ
BTN A5 S FF I
R N
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
32 JC NS5 TBOR A5 50 R AR A
1 2 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
1 2 3 456 7 8 9 1011121314151617 18 19 20
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TEIRER

Cacores | vome o7 o5 | o5 | s | e | ou | ow |

Extended |0 Register

SF6 GUID3 GUID Byte 3
SF5 GUID2 GUID Byte 2
SF4 GUID1 GUID Byte 1
SF3 GUIDO GUID Byte O
SF2 PMCR PMCE CLKFS CLKSS WCLKS OSCKEN OSCMEN RCKEN RCMEN
SF1
SFO IOCR 10CE STOSC1 STOSCO DACEN1 DACENO XIEN REFIOEN RSTIOEN
SEE PMXCR 0coco SSB1 TDD6 RDD5
SEC TKCSR - F2XEN TC2XF1 TC2XFO - AFCKS TC2XS1 TC2XS0
SE2 PSSR pPSs1 - - - - - - PSR1
SCF LDOCR WEN PDEN VSEL2 VSEL1 VSELO
SCE VCAL2 Calibration value for 2.56V internal reference
Neb! VCAL1 Calibration value for 1.2V internal reference
SC8 VCAL Internal Voltage Reference calibration register
SC6 UDRO USART Data
SC5 UBRROH - - - - USART Baud Rate Register High
SCc4 UBRROL USART Baud Rate Register Low
uCszo1/ ucszoo/
sC2 UCSROC UMSELO UPMO USBSO UCPOLO
UDORDO UCPHAO
SC1 UCSROB RXCIEO TXCIEO UDRIEO RXENO TXENO UCSz02 RXB80 TXB80
SCO UCSROA RXCO TXCO UDREO FEO DORO UPEO u2xo MPCMO
SBD TWAMR TWI Address Mask -
SBC TWCR TWINT TWEA TWSTA TWSTO TWWC TWEN - TWIE
SBB TWDR TWI Data
SBA TWAR TWI Address TWGCE
SB9 TWSR TWI Status - TWPS
SB8 TWBR TWI Bit Rate
SB6 ASSR - EXCLK AS2 TCN2UB = OCR2AUB @ OCR2BUB TCR2AUB TCR2BUB
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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 comM2B - - 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 TCNTI1L Timer/Counter 1 Counter Low

$82 TCCR1C FOC1A FOC1B - - - - - -
$81 TCCR1B ICNC1 ICES1 - WGM13  WGM12 Cs1

$80 TCCR1A COM1A COM1B - - WGM11 WGM10
S7F DIDR1 OPA3D OPA2D OPA1D OPAOD AIN3D AIN2D AIN1D AINOD
S7E DIDRO ADC7D ADC6D ADC5D ADC4D ADC3D ADC2D ADC1D ADCOD
S7D ADTMR - - - - - - - ADTM
$7¢C ADMUX REFS ADLAR - MUX

S78B ADCSRB = ACMEO1 = ACMEOO &= ACME11 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

S73 PCMSK3 PCINT30 = PCINT29 = PCINT28 = PCINT27 PCINT26 PCINT25 PCINT24
$70 TIMSK2 - - - - - OCIE2B OCIE2A TOIE2
S6F TIMSK1 - - ICIE1 - - OCIE1B OCIE1A TOIE1
S6E TIMSKO - - - - - OCIEOB OCIEOA TOIEO
S6D PCMSK2 PCINT[23:16]
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S6C
S6B

$69
$68

$66
$65
S64

$62
$61
$60

$5F($3F)
$5E(S3E)
$5D($3D)

S5A(S3A)
$59($39)
$58(538)

$56(536)
$55($35)
$54($34)
$53($33)
$52($32)
$51($31)
$50($30)

$4E($2E)
$4D($2D)
$4C($2C)
$4B($28)
S4A(S2A)

$48(528)
$47(527)
$46(526)
$45($25)
$44(524)

| Name | Bi7 | b6 | Bis | e | e e 6| 6w

PCMSK1
PCMSKO

EICRA
PCICR

OSCCAL
PRR1
PRR

VDTCR
CLKPR
WDTCSR

SREG
SPH
SPL

OPOTCNT
OPOCRB
OPOCRA

ECCR
MCUCR
MCUSR

SMCR
DALO
AFTCNTO
ACOSR

SPDR

SPSR

SPCR
GPIOR2
GPIOR1

OCROB

OCROA
TCNTO
TCCROB
TCCROA

PRTWI PRTIM2
VDTCE SWRSTN
CLKPCE = CLKOEN1
WDIF WDIE
T
OPTEN
OP1EN ACCH
WEN EEN
FWKEN FPDEN
SWDD -
ACD ACBG
SPIF WCOL
SPIE SPE
FOCOA FOCOB
COMOA

PRWDT -
PRTIMO -
CLKOENO -
WDP3 WDCE
10 Register
H S

PCINT[15:8]
PCINT[7:0]

ISC1

PCIE3 PCIE2

0OSC Calibration

- PREFL
PRTIM1 PRSPI
VDTSEL
WDE WDP2
\" N

Stack Point High

Stack Point Low

OPAOQ Channel Switch Periold Regiser

CLKPS

OPA1 Channel Switch Hold Timing Register

CH1IM CHOIM
WDRF BORF
SM

DACO Output data Register

ACO Filter Timing Register

ACFEN -
- PUD
- OCDRF
ACO ACI
DORD MSTR

SPI Data

ACIE ACIC
- DUAL
CPOL CPHA

General Purpose 10 Register 2

General Purpose 10 Register 1

Timer/Counter 0 Output Compare Register B

Timer/Counter 0 Output Compare Register A

Timer/Counter O Counter

OCOAS
comos
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ISCO
PCIE1 PCIEO
PRPCI -
PRUSARTO PRADC
LVREN VDTEN
WDP1 WDPO
z C
CHIEN CHOEN
EC1 ECO
IVSEL IVCE
EXTRF PORF
SE
ACIS
- SPI12X
SPR
CSO
WGMO01 WGMO00
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T N T

$43($23)  GTCCR PSRASY  PSRSYNC
$42($22) = EEARH EEPROM Address High

$41(521) EEARL EEPROM Address Low

$40(S20) EEDR EEPROM Data Low

S3F(S1F) EECR EEPM2 - EEPM1 EEPMO EERIE EEMWE EEWE EERE
S3E(S1E)  GPIORO General Purpose 10 Register 0

$3D($1D) EIMSK - - - - - - INT1 INTO
$3C($1C) EIFR - - - - - - INTF1 INTFO
$3B($1B) PCIFR - - - - PCIF3 PCIF2 PCIF1 PCIFO
$37(517) TIFR2 - - - - - OCF2B OCF2A TOV2
$36(516) TIFR1 - - ICF1 - - OCF1B OCF1A TOV1
$35(515) TIFRO - - - - - OCFOB OCFOA TOVO
$34(514) OPITCNT OP1 Channel Switch Period Tming Register

$33(513)  OP1CRB OPTEN OP1 Channel Switch Hold Timing Register

$32(512) OP1CRA OP1EN ACCH ACFEN - CH1IM CHOIM CHI1EN CHOEN
$31(511) DAL1 DAC1 Output level select

$30($10) = AFTCNT1 AC1 Filter Timing Register

S2F(SOF) AC1CSR ACD ACBG ACO ACI ACIE ACIC ACIS
$2B($0B) PORTD Port Output D

S2A(S0A) DDRD Data Direction D

$29($09) PIND Port Input D

$28(508) PORTC Port Output C

$27(507) DDRC Data Direction C

$26(506) PINC Port Input C

$25(505) PORTB Port Output B

$24(504) DDRB Data Direction B

$23(503) PINB Port Input B
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ESEFEX
—_-

HAREHIZ

ADD Ra, Rr AAF A R4 ¢ Ry + R, Z,CNV,H 1
ADC Ra, R AL IR B A S AR Rs < Ry+R +C Z,CNV,H 1
ADIW Rai, K SERPECS AR N Rah:Ral € Rah:Ral + K ZCNV,S 1
SUB R, Rr B A S AE R R4 ¢ R4-R: Z,CNV,H 1
SUBI R, K CFAT BRI R Ra €& Ra-K Z,CNV,H 1
SBC Ra, R AL (1 27 A7 S AH N Raé Ry-R,-C Z,CNV,H 1
SBCI Ra, K AL (1) 27 A7 S Dok 2 Rq ¢ Re—-K-C Z,CNV,H 1
SBIW Rai, K ST RIS AR Rah:Rai € Ran:Rai - K Z,C,N\V,S 1
AND Ra, R k] Ry ¢ Ry &R, ZNV 1
ANDI Ra, K TSRS Ra € Rg & K ZNV 1
OR R4, R N R4 < Rg | R ZNV 1
ORI Ra, K [RERI SR N Rg € Rq | K ZNV 1
EOR R, R GRS B R4 ¢ Ry @R, ZNV 1
COM Rd ra L R4 € SFF - Ry ZCNV 1
NEG Rg 2 ZEH R R4 € $00 - Rq Z,CNV,H 1
SBR R, K W A A AL R4 ¢ Rqv K ZNV 1
CBR R4, K TH A A A I AL Ra € Rq v (SFF—K) ZNV 1
INC Rd 4 Re< Ry+1 ZNV 1
DEC Rq B Rg & Ry-1 ZNV 1
TST Ry MR K 0 sk 6 % Rg ¢ R4 & Ry ZNV 1
CLR Rq TH AR R4 ¢ Ry @Ry ZNV 1
SER R AR E N Ry & SFF None 1
MUL Ra, R TS Reik: Ri: Ro ¢ Ry X Ry z,C 1
MULS Ra, R BRSRIE Ri: Ro ¢ Ry X Ry z,C 1
MULSU R, Re AR SHERTCAT 52 Ri: Ro ¢ Ry X Ry yXe 1
FMUL Rg, R Tf5aeik, Bhr R1:Ro < (Rgx Ry) << 1 Z,C 1
FMULS Rg, R AR 5I%E, BhL R1:Ro < (Rgx Ry) << 1 Z,C 1
FMULSU Rd, Rr BS54, AL R1:Ro < (Rgx Ry) << 1 Z,C 1
B 1a 4

RIMP K AT Bk PC&PC+K+1 None 1
IMP [k (3 z FR b PC&Z None 2
IMP K HAEB PC ¢ K None 2
RCALL K AHXT HohE - F2 7 18 PC& PC+K+1 None 1
ICALL TP RA (Z 5 mHhLD PC¢Z None 2
CALL K HEFEF A PC & K None 2
RET TREFIR A PC ¢ Stack None 2
RETI Hh TR [l PC ¢ Stack [ 2
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BRiER 4 (4
CPSE Ry, Rr
cp Ry, Rr
cPC Ry, Rr
CPI R, K
SBRC R, b
SBRS R, b
SBIC P b
SBIS P, b
BRBS s, k
BRBC s, k
BREQ k
BRNE k
BRCS k
BRCC k
BRSH k
BRLO k
BRMI k
BRPL k
BRGE k
BRLT k
BRHS k
BRHC k
BRTS k
BRTC k
BRVS k
BRVC k
BRIE k
BRID k
B4
MOV Rd, Rr
MOVW  Rd, Rr
LDI Rd, K
LD Rd, X
LD Rd, X+
LD Rd, -X
LD Rd, Y
LD Rd, Y+
LD Rd, -Y
LDD Rd, Y+q

R4 B B

ER57

R LA
5557 R AL
By 0 Rkt F—% 464
iy 1 BIBkId N —%45 4
1/0 iy 0 BEBkIL T~ — 4454
1/0 £y 1 Bk F — %464
BRI 1 BBk
RAEFRL A 0 BIBkE:
AR B Bk

NS Rk
HEAL ) B
JGREAT Bk L
AN T ks
NI U B

o7 kA

Y IE D B
ARSI /NT R Bk
ARSI/ T 0 BBk
AL 1 Bk
AT 0 M Bk

T B ATk EL
TIHE N B

T H U Bk
vt 0 kA

4 Jay T A e DU Bk e
4 Jr) R A L T Bk

TFAE A AR B B
B — A7 AR
pliE= VAR
[AEZIIIE=
BN, Hhhk
bR R, A Nk
EEIE=9

IRz INER, Hihky
LB Y A I B4
i B S 10 1] 422 8%

If(Rg=R) PC & PC+2o0r3
Ra- R

Rq-R—C

R¢ - K

If(Ri(b)=0) PC& PC+2o0r3
If(R(b)=1) PC & PC+2o0r3
If(P(b)=0) PC<& PC+2o0r3
If(P(b)=1) PC & PC+2o0r3
If(SREG(S)=1) PC & PC+K+1
If(SREG(S)=0) PC & PC+K+1
if(Z=1)thenPC& PC+k+1
if (Z=0)thenPC < PC+k+1
if (C=1)thenPC < PC+k+1
if (C=0)thenPC < PC+k+1
if (C=0)thenPC < PC+k+1
if (C=1)thenPC < PC+k+1
if (N=1)thenPC < PC+k+1
if (N=0)thenPC < PC+k+1

if (N®V=0)thenPC <— PC+k+1
if (N®V=1)thenPC < PC+k+1

if(H=1)thenPC < PC+k+1
if (H=0)thenPC < PC+k+1
if(T=1)thenPC <= PC+k +1
if (T=0)thenPC < PC+k+1
f(V=1)thenPC < PC+k+1
f(V=0)thenPC < PC+k+1
f(l1=1)thenPC < PC+k+1
f(1=0)thenPC < PC+k+1

Rd < Rr

Rd+1:Rd < Rr+1:Rr

Rd — K

Rd < (X)

Rd < (X),X < X+1
X < X-1,Rd — (X)
Rd < (V)

Rd < (Y),Y < Y+1
Y < Y-1,Rd < (V)
Rd < (Y+q)
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None
Z,NV,CH
Z,NV,CH
Z,NV,CH
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None

None

None
None
None
None
None
None
None
None
None

None

1/2

I =N =Y

1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2

1/2
1/2
1/2
1/2
1/2
1/2
1/2



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

EEIE=9
RN, Mok
bk, A
Gitinkz A=A O] IHEeAIE=
B M SRAM H R
(] B A7 i

B A7 fif, Ml
Hud i, A1 AT i
) FE A7 i

(Bl ¥EA7 A, Hbhkh g
HhEEE, A
A% & (1 ) A A
) HE A7 it
[0, Mok
bl A
S B (0 A
ELEAAE T SRAM
INERAE PP 2 )
INEAE PP 2 )

IR EE, ki

IR NaR, Hohlkid%ig
Hdik i, TRIEE N E
Gitlnyz A O AEeAIE=
LR SRAM A na

i
1w
JER%
Ak

BHE 10 A7
THE 10 FIFa
LYY
BEAR

B E LA L
BE A EA AT
AL

BLAZ

BLEREAL

ER NI

FAEE] T A7

Ve T L3 A A7 A
BEEBEAARE

4

ng

RE

Rd < (2) None
Rd & (2), 2 ¢ Z+1 None
7¢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
(Z) < Rr None
(Z) < Rrz<z+1 None
247-1,(Z) ¢ Rr None
(Z+q) < Rr None
(k) & Rr None
RO ¢ (2) None
Rd & (2) None
Rd ¢ (2),Z ¢ Z+1 None
Rd ¢ (2),Z ¢ Z+1 None
24 7Z-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,CNV
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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