% SINO WEALTH

B311

4K — L1572 12 fir ADC 7 4 (78 -4l

T
W 3T SH6610D 1 12 iz ADC 7 4 fi7 8 5 HL
B OTPROM: 4K X 16 fif
B RAM: 287 X 441
- 95/ R gL | A A7 A
- 192U A7 it A
W T {EHE:

- fosc = 30kHz - 4MHz, Vpp = 2.4V - 5.5V
- fosc = 4MHz - 10MHz, Vbp = 4.5V - 5.5V

W18 NXUH 1/O i M
W8 EHEAL (ELFE )
WA 8 4 B B H e I TR
W AR A
L IESTR
- B W
- WEBHT (GERTEE 0, ERTES 1)

- A (ALHE PORTB/D i (T B&UT), PORTC ik

(L/TEEHY), OCP&OVP fry bk, FiJT EL s i)

k.

miRG & (UADIEIN)

- R R A 32.768kHz, 400kHz - 10MHz
- PR 400kHz - 10MHz

- WIRCHRS 22 16MHz +2%

- AR 30kHz - 10MHz

W {54 JH WIS [E] (4/Fosc)
B RIS DA TAEREE: HALT F1 STOP
L BEEDA
- WEEITTER S (WDT) (L% I0)
- Wt L EL (POR)
- WEMRHEEEN (LVR)
WY R S AL IR, PR IR I T (fRAD IR T
BN IURS ADC Vref % L, HH 2.4V B 0.5%
W11 ETE 12 A7 PR BRI AS (ADC)
W P EIEH PR AR (OP)
WU R SR IR ThRE (RDT)
W2 JEIE (8 +2) kT IAHIHH (PWM)
W P R LRSI (CMP)
B OTP ZAMAD LR
w24 16 5| SOP 3%

W B311 & —Fiskikf) CMOS 4 A fifl. Zah4E T SH6610D CPU W#% , RAM, ROM, JERf#% , 1/0 &, NEE Vref
SR, 12 ML PR AARBE sy, WEIBHBONES, 1@l (8+2) {7 Bk e k4 PWMO, 2 i@iE (8+2) Ari3EX
K 7T R PWMA,PWM2, P9 H R PR g pie, Py B it . ROEARYY, 7o B fhd, o & s AR IR %
BN, BIVEN S, KBRS AR BT A AR AE. B3 IE A TR B s AR s IR MR

V1.2
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5| A &
N
PWM2/T1/PORTD.2 []1 16 [ 1 PORTD.1/AN9/OPIN1/OCP
PWM1/PORTD.3 []2 15 [C] PORTD.0/ANS/OVP
PWMO/PORTC.2 [|3  _ 14 ] PORTC.1/AN10/VREF
TO/PORTC.3 []4 & w 13 [[] PORTC.0/0SCO
RESET/PORTE.1 []5 § g 12 [C] PORTE.O0/AN11/OSCI
GND []6 11 [] Voo
Vcmp/ANO/PORTA.O [ 7 10 [ ] PORTB.2/AN6/OPINO
AN1/PORTA.1 []8 9 [] PORTA.2/AN2
VER

S A, BRSNS RERAT o e g, A M EhRERAT BARAL e, AT s P SE D fg b
RIMEARAL e oD ReR R F, ANREAE M IRALSE LD RERIT Il U AR AR5 I S D RE AN S IR REBORE TR AR N
AL S o LM
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THER

RESET/ g
POTRTE.1

VoD

GND

WDT RC
Reset Circuit Oscillator
—¢
Watchdog
Timer AN
RAM
S 32;: é:liter — 14ch X 12bits PORTA [4 bits]
¥ 9! ADC
ANO - AN3
RAM
192X 4 bits —
Data Memory
PORTB [4 bits]
OTP ROM .
4096 X 16 bits AN4 - AN7
PORTC [4 bits]
AN10
1ch X (8 + 2) bits
CPU — PWMO
PORTD [4 bits]
2ch X (8 + 2) bits
PWM1 /2
ANS8 - AN9
Timer 0
(8 bits)
Power Circuit | ] Timer
(8 bits)

PORTE.0/AN11/0OSCI/SCK

PORTC.0/0SCO

PORTA.0/ANO/Vcmp
PORTA.1/AN1
PORTA.2/AN2
PORTA.3/AN3

PORTB.0/AN4
PORTB.1/AN5
PORTB.2/AN6/OPINO
PORTB.3/AN7

PORTC.1/AN10/VREF
PORTC.2/PWMO
PORTC.3/TO

PORTD.0/AN8/OVP
PORTD.1/AN9/OPIN1/OCP
PORTD.2/T1/PWM2
PORTD.3/PWM1



B311

5 R
SIHES .
) =k
SOP 16 Cl)i i 224 5] R R TiEA
PORTD.2 e} RELEe
1 - I MRS (FRRIE 200
IT1 I SEIN 2%/ VBB AN AR S NG . (SRRl & S N)
I PWM2 0 JH 5 R i
PORTD.3 110 AT YRAE 1/0
2 - I ShERHIETRRN (R BEIE 20
/PWM1 9 Jok B U il A
PORTC.2 110 AT gwAE 1/0
3 - I MBI (EFHE B T BEE 20
/PWMO o] Jik B )8 il H
PORTC.3 110 Al Y AE 1/0
4 - I SRR (BT EE T RRIRE R0
T0 I SN 2T EURS AMBAE S NG . (Rl A S N)
5 RESET I S5 (R RA R, 2Rl i A)
/PORTE.1 o) IR L I GRw v AT
6 GND P Perh 5|
PORTA.O 11O AT YRAE 1/0
7 /ANO I ADC jiii& ANO %\
Newp | FE I ER A o A\
8 PORTA.1 110 nlgwFL 110
JAN1 I ADC il ANL A\
9 PORTA.2 11O Al gafE 1/0
JAN2 I ADC J#@i& AN2 %\
PORTB.2 10 REEAe
10 - I SMEEH BTN (FREHE L)
IANG I ADC & i ANG 4\
11 VDD P FELYE S | T
oscCl | BN G I, R R, PR R A s/ Ha BE
12 /PORTE.O 1o A2 FE 110
JAN11 ADC jlljE AN11 A\
0SCOo o) WPl S, R R, MR RS, T RC I, JCHEME S
13 - I ShEP I (ETHEEE R R A 20
/PORTC.O I/O [ gmFE 110
PORTC.1 11O nlgmF 110
14 - I SMERTRAN (b THEEE T IR E 20
IAN10 I ADC i AN10 A
IVREF I ADC 4MNH S R
PORTD.O 11O Al gmF 110
15 Py I AT (R AT L)
AN8 | ADC il i AN8 i\
PORTD.1 11O agfE 110
16 JANO | SMBIRITHR (R R L)
JOPIN1 | ADC i#iE AN9 #A

Hr 1 N, O il pr iR zo Ep
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OTPLESIMULH (OTPHFAEHK)

5| igw 5 ‘
SOP 16 Sl s | IR LTI Vi
11 VbD P VDD LRI (+5V)
5 Vep P RESET i s B (+8.5V)
6 GND P GND HL 5 b
12 SCK [ OSCI/PORTE.O/AN11 YR K PNVl
7 SDA 110 PORTA.O/ANO/Ncwp SR A 5 B

Hrp, 1 A O B Pr HBE; 20 =ilE
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B311

ThRE VLA
1.CPU

CPUALE LU IhREi: 25 1H4#3(PC), HABHE T
(ALU), #EAIFRECY), B, AR, BIRHEEH(NX,
DPH, DPM, Al DPL), FlHEk.

P2 588 T S F ROM. it 3 12 £ 371748
(PC11), FE¥FHEAL T 445 (PC10, PCY, PC8, PC7, PCS,
PC5, PC4, PC3, PC2, PC1, PCO).

1.1.PC

PR EER N 24 S MR EdE . T H sk KT
2K 1) ROM =% [, FIdid T 2k A B 48 4 (JIMP) R B T A2 3%
AL S DLk o

P A e Sk 4K )7 ROM =i (2% ROM #iH#).
1.2. ALU FI CY

ALU $ATHECRIZHEIE. ALU B TR ThEE:
—#EHIINVEAEE (ADC, ADCM, ADD, ADDM, SBC, SBCM,
SUB, SUBM, ADI, ADIM, SBI, SBIM)

D+t % (DAA, DAS)

ZHREE{E (AND, ANDM, EOR, EORM, OR, ORM, ANDIM,
EORIM, ORIM)

%1% (BAO, BA1, BA2, BA3, BAZ, BNZ, BC, BNC)
BB (SHR)

BAARE(CY)IE R ALU BOREAE R 1R . ER e+
FEFF R AR, BEOIAR ERE N HER H IE T 304T RTNI $54
W AR P . A2 RTNW 484 1520 .

1.3. Ein# (AC)

2. RAM

B — U788, AP RAE T HREHE A ITEBH
Zi. BRI ALU —i2, RESERS R G A A SR A7 it et 2 )
HIBHR L%

1.4. BREFFHE (TBR)

RABIE B RTEERE AR 28 h, (R84 (TIMP)AI
WHOR [FIHE S (RTNW) &% . L2 ROM H, &% %1 TBR
FAC ARG L. TIMP 35455 il (PC11 -
PC8) X (2%) + (TBR, AC)). Hutilf1 RTNW ki, Eis & &
#3EiR A 2 (TBR, AC)H. ROM RILIIES 7 fr-35 4 firik [l
TBR 1, RS 3 -4 0 7R [A] AC H.

1.5. FIEFELE

HAm e e G i S B A 6E 2% . FRE bk B A H 7 28
DPH(3 fz), DPM(3 £i2)F1 DPL(4 7). fok 34kt v 3FFH.
W R G A (INX), AT LLERS i DPH, DPM 1 DPL &% 11
AR5 -

1.6. Hi%

Hebe 2 — A7 8%, TERRIRT-RE 5 A s BT s B8P f- A7
CY 1 PC(11-0) T HIME. mimfih CY {REE, W& R4l
1347 X 8/)Z. LR A5 4(RTNIYRTNW)RT, HEHH 1A
ZHGF IR [F1 3] PC v o MR P (0 B 1 FR gt Ja H i =X
MbFH

EE:

HERG R E IS TR R AR g SR TR A, RO
N8 o WIFFE R A g SR SR 8 2, HERREEE
Frii i, FEPR IOk EH AT .

W RAM it s Al as M R LA A . 1T RAM R &4t BulfFifdsnese CPU 3t STOP =i HALT 75 U5

DRFFE A AL .
2.1. RAM F4t

M— AR 2 RE BV WU AR MR G A ds. T YR8 70 AC:

RYiarfEe%: $000 - $02F, $380 - $3AE
B #%: $030 - SO0EF

22. RAGHAAHFLE:

Hhk | B34 | B2 | B | Fosr |5 e
$00 IEAD IETO - IEP |45 | T foire S5 E %

$01 IRQAD | IRQTO - IRQP |i/5 | Wil Ris E&F 74

$02 TOS TOM.2 | TOM.1 | TOM.0 |i&/E %20 fir: ERE 0 BAR TR

5 3 K TO {5 SIEFE w1748

$03 - - - - - | g

$04 TOL.3 TOL.2 TOL.1 TOL.O |8/

TEI & 0 BN/ TH AL W 77 2

$05 TOH.3 TOH.2 TOH.1 TOH.0 |&EY/5

SEIN &% 0 FN/THES o o 5 17 2%

$06 - - - - - | RE
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B311
22 RAHFREE: (LK)

bk | B3N | F2f | B | For BB L]
$07 - - - - - | 1RE

PORTA %l 75 77 4%
$08 - PA.2 PA.1 PAO |85 | 3 IR, TEH A2 FEX A5 0.

Z: I, /O 1B

PORTB ##i 25 17 2%
$09 PB.3 PB.2 - - B/ | A7 O A1 1 BEARE, A PR R R LS 0.

Z: I, 110 i HA

$0A PC.3 PC.2 PC.1 PC.0 |i%/5 | PORTC ¥4 & 17 2%

PORTD {4/ 27 17 2%

$0B PD.3 - PD.1 PD.0 |i:/5 |2 2 #0REE, 7ERH PP &AL S 0.
2, /0 it B

$0C - - PE.1 PE.0 |i%/5 |PORTE & /7%

$0D - - - - - | 1R

$0E TBR.3 | TBR2 | TBR.1 | TBR.O |i/5 | &R 74

$OF INX.3 INX.2 INX.1 INX.0 |B/5 | R FF6

$10 DPL.3 | DPL.2 | DPL.1 DPL.0 |35 | oMU RAL 2 ERE (4 fi)

$11 - DPM.2 | DPM.1 | DPM.0 |i/5 | &5 bk 1 %4788 (3 1)

$12 - DPH.2 | DPH.1 | DPH.0 |B/5 | K5tk s 27738 (3 fir)

$13 - - - - - | TRE

$14 | VREFS ) - | ADCON | iz | O fi: ADC ¥t LV B %47 85

5 3B HMERIN RS A R IR AT AT 4

GO/ 25 0 fi2: 10bit #3F ADC #4 3 i) e 27 17 8%
DONE TADC1 | TADCO | ADCS |i&/E | & 2-1 fir: ADC B 4 JE HH 1k 5 27 fE 58
# 3 fii: ADC B4 fShl R Shr E 5 F %

$15

$16 ACR3 | ACR2 | ACR1 ACRO |#L/5 | ADC i 71 it B 12 il 2517 2%

$17 CH3 CH2 CH1 CHO |i/5 | ADC il il ik B 5 17 4%

PORTA it \ /4 H 47 i 75 47 4
$18 - PACR.2 | PACR.1 | PACR.0 |/ | i 3 B fREd, 7EM AR R Al sbhi’s 1.
200, 1/0 i

PORTB i A /4 H 428 il 25 7745
$19 | PBCR.3 | PBCR.2 - - B/F | AL O AR, EA PR R R ALE 1.
Z: L 1/O i HH

$1A | PCCR.3 | PCCR.2 | PCCR.1 | PCCR.0 | /5 | PORTC #ii N\ /4 Hh #25 ll 27 47 3%

PORTD % A\ /41 Hi 32 il 25 77 4%

$1B | PDCR.3 - PDCR.1 | PDCR.O |1:/5 | 2 2 #0rBE, fEH PR R A LeAr s 1.
2, /O 1B
$1C - - PECR.1 | PECR.0 |/ | PORTE % A\ /4 Hi 45 il 27 17 2%
$1D - - - - | - |t
$1E - WDT.2 | WDT.1 | WDT.O |B/5 | 26 2-0 fii: & [ 140 e i) 28 42 1] 25 A7 4%
WDT - - - A |8 3 60 B ER SRS TES (Ri%)
$1F - - - - - | RE




B311

22 RAHFREE: (LK)

bk | 36 | F26r | EB1AL | Foh [WE Pi.H
25 0 fi7: PWMO %t fo ¥ i B 27 47 2%

$20 | PWMOS | TOCK1 | TOCKO [PWMO EN| /5 | 55 2-1 fi7: PWMO I 5hik 3% %5 17 2%
25 3 i PWMO (5 25 Lh i AR = 5 B 25 A7 9%
%5 0 fir: PWM1 fiy i for 8 B 25 17 0%

$21 | PWM1S | T1ICK1 | T1ICKO [PWM1_EN|iE/5 | 55 2-1 fii: PWM1 I 4k 5% 25 17 2%
3 A0 PWMA (5 25 LA A X i B 2 A7 e

$22 PP0.3 | PP0.2 | PP0.1 | PP0.0 |i%/5|PWMO & WML & 17 s

$23 PP0.7 | PP0.6 | PP0.5 | PP0.4 |i/5 | PWMO J& s i %5 17 2s

$24 - - PDF0.1 | PDF0.0 |#%/5 | PWMO (575 He i ¥ B 2 7E 28 (2 fir)

$25 PD0.3 | PD0.2 | PD0.1 | PD0.0 |#E/5 |PWMO (575 tbIRAL 27 17 8%

$26 PD0.7 | PD0.6 | PD0.5 | PD0.4 |#E/5 |PWMO (575 L sihr 27 /7 o

$27 PP1.3 | PP1.2 | PP1.1 | PP1.0 |5 |PWM1 JEIIK A 257288

$28 PP1.7 | PP1.6 | PP1.5 | PP1.4 |i/5|PWM1 A& F1Fds

$29 - - PDF1.1 | PDF1.0 |iL/5 | PWM1 (525 LU iR ¥ & 215 es (2 fr)

$2A PD1.3 | PD1.2 | PD1.1 | PD1.0 |&/5 |PWM1 575 HUARAT 2547 2%

$2B PD1.7 | PD1.6 | PD1.5 | PD1.4 |&/5 |PWM1 575 w7 2947 2%

$2C - - - - - | RH

$2D A3 A2 A1 A0 i | ADC ##l (fik 4 7)) ZFf7as (Hik)

$2E A7 A6 A5 A4 i | ADC ## (h 4 f7) FFf7as (Hik)

$2F A11 A10 A9 A8 HiE | ADC 44 (7 4 7)) FfFas (Hik)

$380 | RDT.3 | RDT.2 | RDT.1 | RDT.0 |i/5 | ROM ¥ Lt/ 438 517 2%

$381 RDT.7 | RDT.6 | RDT.5 | RDT.4 |5 | ROM ¥#E & &bt/ s &5 17 2%

$382 | RDT.11 | RDT.10 | RDT.9 | RDT.8 |/ | ROM ¥ & & Huhit /40 25 47 28

$383 | RDT.15 | RDT.14 | RDT.13 | RDT.12 |i/'5 | ROM #4f & % Mo it/ 454 25 17 28

$384 |PDIEN.3 - PDIEN.1 | PDIEN.O |i%/5 | PORTD i fo i br & 25 17 4%

$385 | PDIF.3 - PDIF.1 | PDIF.0 |i/5 |PORTD HifRirEarfrae

$386 | PBIEN.3 | PBIEN.2 - - /5 | PORTB H I fu i1 i 25 f7 4

$387 | PBIF.3 | PBIF.2 - - /5 | PORTB H i1 SRk br i 25 f7 4

$388 - PPACR.2 | PPACR.1|PPACR.0 | /5 | PORTA L fiiz %5 77 28

$389 |PPBCR.3|PPBCR.2 - - /5 | PORTB i 41 as

$38A |PPCCR.3|PPCCR.2|PPCCR.1|PPCCR.0|i%/E | PORTC #7527 17 2%

$38B |PPDCR.3 - PPDCR.1|PPDCR.0| /5 | PORTD i 4l 25 2%

$38C - - - PPECR.0| /5 | PORTE il %i 172
io}ﬁ: ﬁg%‘iﬁiiﬁjﬁw

A I R A R B

$38D | - | FSTP | OXS | OXON \¥HS| w o . STOP Misk FARHHRS el B VR 25 178

55 3 ARATR G A A = i A
| 550 £ TO S Sk
$38E - - TOSP TOS1 |5 21}ﬁ: STc{)PH—f ﬁmﬁiﬁﬁﬁﬁﬁ%m
ol -1 -1 - - [-ew




B311

22 RAHFREE: (LK)

bt | FE34AL | 26 | B4 | FOAL B Pt B
v | 25O fi b 23t 7 ARIE B2 A7 28

$393 | ADCH1 | ADCHO - | ADCHC |5 ig% g?i;gg;ﬁggﬁ;%%%?mﬁ
$394 - - - ADCH2 |/'5 | ADC 3 it B 17 1) 27 17 2%
$395 | ADCH9 | ADCH8 | ADCH7 | ADCH6 |/’ | ADC i I e B 451 27 A7 2%
$396 - - ADCH11 | ADCH10 | 52/5 | ADC i [Tt B 2 il 25 47 9%

5 0 fr: OP FEHLI REFF 1734
$397 - OPOS | OPCH | OPEN |#/B | 1 {i: OP i NIl ik

52 A0 RS SR E R IR E AR
$398 - - - - - | fRE
$399 - - TPWM - BE/5 | 55140 PWM BB R o4 1% B 25 A7 4

v | 550 -1 30 ADC 25 o [ i 3527 17 23

$3A4 - ADCM |VREFS2|VREFS1 | /5 %2@4”0 %&giiggggg%
$3A5 |ADCTS3 |ADCTS2 |ADCTS1|ADCTSO |/ | 12bit #ER T ADC SRAET a2 ) 25 77 4%
$3A6 | PCIEN.3 | PCIEN.2 | PCIEN.1 | PCIEN.O | $£/5 | PORTC i ft i 5 i 217 58
$3A7 | PCIF3 | PCIF2 | PCIF1 | PCIF.0 |i/5 | PORTC i Kr& a7 ds
$3A8 - - - - - | RE
$3A9 - - - - - | RE
$3AA - - CLVEN | COVEN |5 | 25 0 fr:id F Lh s i Wr o Vi br B 35 e
$3AB - - CLVIF | COVIF |/ | 5 0 {r:id /i L 2% Wik SR b 6 75 A7 2%
$3AC - [CMPD1 | CMPDO [CMPEN |if/5 | 25 0 fir: HUE LEEAS fERE AT f7 48
$3AD |CMPLV1 [CMPLVO |CMPOV1|CMPOVO | /5 | 25 0-1 fir: I Jic PR i N A s B 08 5 A7 4%
$3AE |DPCCR.3|DPCCR.2|DPCCR.1DPCCR.0|i%/5 | PORTC T izl 25 77 %




3. ROM

ROM fig F-4ik 4096 X 16 A7 f2 /7251, itk F1$0000 F|$OFFF .
3.1. KEHUEX ($000 £/$004)
FRFIUFHAT « A Hh1E$000 FI$004 f X 382 Fy e v W7 e 55 T2 CR B IR, A Dy b T AR5 N 11 b

B311

bt #4 B

$000 JMP* Bk ERESETIRS R
$001 JMP* Bk#5 2 ADC b I 55 72 7
$002 JMP* Bk 25 Timer0 H W 55 F2 7
$003 - N

$004 JMP* Bkt 2 1 R I R 25 R

*JMP $54 B T =I5 10 E
3.2. ROM HEi IR
RO EF722$380 - $383:

it B3N | B2 | B | Fofr |EEB L]

$380 RDT.3 RDT.2 RDT.1 RDT.0 |iE/5 ROM ${4f5 41 32 My bk /404 75 77 2%
$381 RDT.7 RDT.6 RDT.5 RDT.4 |iE/5 ROM #4150 a7 A7 2
$382 RDT.11 | RDT.10 | RDT.9 RDT.8 |if/’5 ROM Hu¥ 71| & bt/ 8 b 25 17 4%
$383 RDT.15 | RDT.14 | RDT.13 | RDT.12 | /5 ROM #iE 41 R b bk B 27 7 2

RDT 2/ —4 1 i 1’5 ROM X ik #4574 (RDT.15), —A 12 fiz A 5l %74 (RDT.11 - RDT.0) F1—A> 16 fi7 R ik
ROM FRHHE 13 H: 75 7 A 41 (RDT.15 - RDT.0).

R T ROM #HdE, M7 Mi%5%6%EE ROM XI5, %4 RDT.15 BA 0 i, KikFERFX, % RDTA5 5A 10, #ik#
Information [X; #AJ5 5 AN EEHHER] 12 A7 R SHMEZFAZRS (O m b R n), E— &4 E, etk fEdk e
BFEN RDT 1788 (75 bk (1 e ICAL B A7 4 K 23 JR B B 5 tH 30 1)

212 SR H Information XSG IR, %A kK R AU 2] =R X .

10



B311

AR
41. REFHFBHERS:
Hotich =LA
Mt %34 24 AL Fofr IReset 5| &AL WDT &4z
NERES AL

$00 IEAD IETO - IEP 00-0 00-0
$01 IRQAD IRQTO - IRQP 00-0 00-0
$02 TOS TOM.2 TOM.1 TOM.O 0000 uuuu
$03 - - - - -—- -—
$04 TOL.3 TOL.2 TOL.1 TOL.O XXXX XXXX
$05 TOH.3 TOH.2 TOH.A TOH.0 XXXX XXXX
$06 - - - - -—- -—-
$07 - - - - -—-- -
$08 - PA.2 PA.1 PA.O -000 -000
$09 PB.3 PB.2 - - 00-- 00--
$0A PC.3 PC.2 PC.1 PC.0 0000 0000
$0B PD.3 - PD.1 PD.O 0-00 0-00
$oC - - PE.1 PE.O --10 --10
$0D - - - - - -
$0E TBR.3 TBR.2 TBR.1 TBR.O XXXX uuuu
$0F INX.3 INX.2 INX.1 INX.0 XXXX uuuu
$10 DPL.3 DPL.2 DPL.1 DPL.O XXXX uuuu
$11 - DPM.2 DPM.1 DPM.0 -XXX -uuu
$12 - DPH.2 DPH.1 DPH.0 -XXX -uuu
$13 - - - - -—- -—-
$14 VREFS - - ADCON 0--0 u--0
$15 |GO/DONE | TADC1 TADCO ADCS 0000 Ouuu
$16 ACR3 ACR2 ACR1 ACRO 0000 uuuu
$17 CH3 CH2 CH1 CHO 0000 uuuu
$18 - PACR.2 PACR.1 PACR.0 -000 -000
$19 PBCR.3 PBCR.2 - - 00-- 00--
$1A PCCR.3 PCCR.2 PCCR.1 PCCR.O 0000 0000
$1B PDCR.3 - PDCR.1 PDCR.O 0-00 0-00
$1C - - PECR.1 PECR.O --00 --00
$1D - - - - - -
$1E WDT WDT.2 WDT.1 WDT.0 0000 1000
$1F - - - - -—-- -—--
$20 PWMOS TOCK1 TOCKO |PWMO_EN 0000 uuu0
$21 PWM1S T1CK1 T1CKO |PWM1_EN 0000 uuu0
$22 PP0.3 PPO0.2 PP0.1 PPO0.0 0000 uuuu
$23 PPO.7 PPO0.6 PPO0.5 PP0.4 0000 uuuu
$24 - - PDFO0.1 PDFO0.0 --00 --uu
$25 PDO0.3 PDO0.2 PDO0.1 PDO0.0 0000 uuuu

Y x = AR, u= REH, -= REEH, SHEN0.

11



B311

RAAFHERVIERE: (BLHTR)

LREA
Hihtk 34 ®2fL E R KA Fofr IReset 5| IE AL WDT 811
HEBESA
$26 PDO0.7 PDO0.6 PDO0.5 PDO0.4 0000 uuuu
$27 PP1.3 PP1.2 PP1.1 PP1.0 0000 uuuu
$28 PP1.7 PP1.6 PP1.5 PP1.4 0000 uuuu
$29 - - PDF1.1 PDF1.0 --00 --uu
$2A PD1.3 PD1.2 PD1.1 PD1.0 0000 uuuu
$2B PD1.7 PD1.6 PD1.5 PD1.4 0000 uuuu
$2C - - - - - -
$2D A3 A2 A1 A0 XXXX uuuu
$2E A7 A6 A5 A4 XXXX uuuu
$2F A11 A10 A9 A8 XXXX uuuu
$380 RDT.3 RDT.2 RDT.1 RDT.0 0000 0000
$381 RDT.7 RDT.6 RDT.5 RDT.4 0000 0000
$382 RDT.11 RDT.10 RDT.9 RDT.8 0000 0000
$383 RDT.15 RDT.14 RDT.13 RDT.12 0000 0000
$384 PDIEN.3 - PDIEN.1 PDIEN.O 0-00 0-00
$385 PDIF.3 - PDIF.1 PDIF.0 0-00 0-00
$386 PBIEN.3 PBIEN.2 - - 00-- 00--
$387 PBIF.3 PBIF.2 - - 00-- 00--
$388 - PPACR.2 | PPACR.1 | PPACR.O -000 -000
$389 PPBCR.3 | PPBCR.2 - - 00-- 00--
$38A | PPCCR.3 | PPCCR.2 | PPCCR.1 | PPCCR.O 0000 0000
$38B PPDCR.3 - PPDCR.1 | PPDCR.O 0-00 0-00
$38C - - - PPECR.0 -0 -0
$38D - FSTP OXS OXON -000 -u00
$38E - - TOSP T0S1 --00 --00
$38F~ ) ) ) ) . .
$392
$393 ADCH1 ADCHO - ADCHC 00-0 uu-0
$394 - - - ADCH2 -0 —-u
$395 | ADCH9 | ADCH8 | ADCH7 | ADCH6 0000 uuuu
$396 - - ADCH1M1 ADCH10 --00 --uu
$397 - OPOS OPCH OPEN -000 -000
$398 - - - -
$399 - - TPWM - -0- --0-
$39A~ ) ) ) _ L L
$3A3

W x = A, u= REM, -= RFEM, SHEN0.

12



B311

RAFHERVIERE: (BLH1R)

FHEA
Hhtik 3 ;2 ;A 0z IReset 5| {1 Az WDT £z
NEBRES AL

$3A4 - ADCM | VREFS2 | VREFS1 -000 -000
$3A5 | ADCTS3 | ADCTS2 | ADCTS1 | ADCTSO 0000 0000
$3A6 | PCIEN.3 | PCIEN.2 | PCIEN.1 | PCIEN.O 0000 0000
$3A7 PCIF.3 PCIF.2 PCIF.1 PCIF.0 0000 0000
$3A8 - - - -
$3A9 - - - -
$3AA - - CLVEN COVEN --00 --00
$3AB - - CLVIF COVIF --00 --00
$3AC - CMPD1 | CMPDO | CMPEN -000 -000
$3AD | CMPLV1 | CMPLVO | CMPOV1 | CMPOVO 0000 0000
$3AE | DPCCR.3 | DPCCR.2 | DPCCR.1 | DPCCR.0 0000 0000

Yl x = AR, u= REM, -= KMEH, BBHEA.
4.2. HEVIHRE:

o= Hhjs
it #ds (PC) $000
cY AE
e (AC) A
HbE A7t ANE

13
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B311
5. RGin B F¥R T 55
YR 28R 7 LE KA CPU Al b HL BRI R Siim b
MR N RC R 4%, fosc = fre/2 B fre/d, TEACTGE IR 1k #¢
RGiHTER =fosc/4
5.1. LA H:
(1) X+ 32.768kHz Ik %%, N 4/32.768kHz (= 122.1us)
(2) X 10MHz [1#z% %, N 4/10MHz (= 0.4us)
(3) XFT 16MHz/2 )35 &%, 4/8MHz (= 0.5ps)
(4) 4T 16MHz/4 ()35 %%, 4/4MHz (= 1ps)
5.2. RGALRA
(1) FiKIEIRES: 400kHZ - 10MHz (2) Mg iEdR4s: 400kHz - 10MHz
C1 c1
oscl t H oscl T'
[ Crystal [ Ceramic ¢—_
0sco l H 0SCco L
Co c2
(3) W#E RC #k¥##s: 16MHz (4) 32.768kHz g AIRG %5+ Wil RC IR 4%
c1
. [
OSCI/PORTE.O |—— oscl _1 I
1 32.768kHzo—_|T_
OSCO/PORTC.0 |— 0SCO I I
c2

(5) HMERIT b 30kHZ - 10MHz

R

OSCO/PORTC.0

OSClI

l«— External clock source

- IR A RC IRi%4%, OSCO 3| BIHI{E /O 3% 1 (PORTC.0) #i[E OSCI 5] /i1 PORTE.O.

14
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B311

RAFF2$38D

Huht

®3fr

H2fr

ER A

HOofr

YB3

$38D

FSTP

OXS

OXON

550 fir: FT0F mR & 4% il ir

5L BRI R

o 2 fir: 78 STOP # 3 MR 7 a5 B 27 A7 2%
55 3 ARAIIR 7 4% e g i o

K M v R 3 o

TFJa AR 3 o

PRI 5 a1 9t i

P o IR 5 a1 9

£ STOP #20 T R ALK 5 &%

£ STOP #520 FA K R AR 7 o

X|=|o| X|X|[X]|X

X|X|[X|=|o|X]|X

X|X|[X|X|X|=~]|0

IR G o A, BRI O

ERE:

I35 4% R A 7E OP_OSC i #% 32.768kHz &A1k ds+ Wil RC IR G &% A XN A H R, B IWTERL

ARG es 15 32.768kHz AR &% . iR & A HE RC k%45

Lk P 32.768kHz d RIR Y 25+ N RC 4R 48, RGN Bhid 248 A 10 03
a. fIAHN B D) 80 ] e A
G, K$38D T AEAE OXON & 1, $TH m a4
AT —2% NOP
A& E OXS =1, EHEEIE ARSI,
b. I B U1 BRI B
5, K$38D FFAEARN OXS B 0, LhiFARAR ShE A i

PAT—% NOP 54

5, BE OXON =0, JhlEmnt .

15
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B311
IR MR EEAIEE
BB IRES o
T o1 2 Ejid=ivhes =
455kHz 47 - 100pF 47 - 100pF ZT 455E RYNE A SR A R A
3.58MHz - - ZT 3.58M* RYNFE A IR R A A
4MHz - - ZT 4M* RYNE A SR A R A
* DAWNEA MR
En RS
Y o1 2 bji=ithes Ea
32.768kHz 5-12.5pF 5-12.5pF DT 38 (b3 X8) KDS
4MHz 8 - 15pF 8 - 15pF 49S-4.000M-F16E RYNA N S I B A PR A
8MHz 8 - 15pF 8 - 15pF 49S-8.000M-F16E EYNARG SR I BT H R A
EEEW:

1. RPABBEARITSHZHIE!

2. DA B A R IR A R A AR S TR, HIERRE.

3. THVERENHIAR LI A s, R RLE R I L H R R 1 S A R R R A P AR

15 I FH W B T A e RIS IR A8 2 A, B % BR A AE P R A SC R A SR SRS I P R
12 http://www.sinowealth.com DLEUTS 58 £ (4R IR A £ 72T

16



6. /0%

B311 #2445k 14 AXUa) /O i o I IAHBTE 27 /725508 - $0C H . iy I T /7 4% ($18 - $1C) Fthilim I AN BLH H

A 1O (REFEFRR /0 i 0 PORTE.1) 51 & L4 difH, PORTC 51 & FHidBe, @it & E 0 Ehifshl i 7E2s ($388

- $38C) J PORTC iy 1 T 3 il 25 7728 (SSAE VAT B A7 IFIE Sk da il o

WY OO NG L, 51855 B AR s O _ERsh 2748 (5388 - $38C) wILAFTHF LhiraBH, 5 “0"RI LASGH] Loy HfH.

B Y0 PORTC £ E i N 1,517 %] PORTC fif O N Rzl 748 ($3AE) J:H5“0"E] PORTC fif 1 _Ehis il a5 /74%
($38A)FT LIFTIF N HzrEfH, S 0"F LG FhifH. (PORTC it Il b4 25 A7rs$38A HL5e4 i T 1 FHi /7S $3AE)

BN E OB e s fl SRS ($388 - $38C, $3AE) AN MALIE R D, s AR e ok I, /R e
SHBNKA.

W % PORTB/C/D # 1% & A% A uii I, PORTB/D ¥y I _F [T BE AT DA A i 11 A 7, PORTC g 1 b 09 B9 (24 bz B AT T 1)
o bR (TR B B BEL T A ) AT DA A A s 1 R (SR s 11 R T L8 TR )

RARE4$08 - $0C: s OFEHER

B311

Hihk F3fL HF2ir 14 FOofr BI5 i 84

$08 50 PA.2 PA.1 PA.O A PORTA %4 27 1725
$09 PB.3 PB.2 50 50 5 PORTB ¥ 77 17-4%
$0A PC.3 PC.2 PC.1 PC.0 w5 PORTC #i#f % {7 4%
$0B PD.3 50 PD.1 PD.0 BI5 PORTD %#f 27 17- %%
$oC - - PE.1 PE.O 5 PORTE ## %7 f7-4%

PE.1 4 N /4iE )% 1/O
TE: $08 FFAFRRIIAL 3. $09 AR AEAR AL O Fl 1 LLKSOB 25 A7Af AL 2 YL ER, 76 REIF X475 0.
RYFHFHE$18 - $1C: M5 7788

Hht F 3 F 241 140 041 ®I5 L]

$18 51 PACR.2 PACR.1 PACR.0 5 PORTA % N\ /i 3% i) 25 474
$19 PBCR.3 | PBCR.2 51 51 5 PORTB %t \ /4 i 4% il 25 f7 2%
$1A PCCR.3 | PCCR2 | PCCRA1 PCCR.0 | /5 PORTC #iy \ /i Hh 2 ) 27 4735
$1B PDCR.3 51 PDCR.1 PDCR.O | /5 PORTD #ij A\ /i H 425 1) 27 4735
$1C - - PECR.1 PECR.O | /5 PORTE ¥t \ /41 Hi 4% i 25 £7 2%

TE: $18 AHFARIIAL 3. $19 ARAFARIOAL O A 1 LUKS1B ArAEasiions 2 Bt E, 7R Ry b ain enls 1.
PA (/B/C/D/E) CR.n, (n=0, 1, 2, 3)

0: WE NMANLD. (WIEE1H)

10 WE N
RO 1752$388 - $38C: 3O _huis|sfrae

Hihk #F3NAL F24 14 £ R A B’I5 L]

$388 - PPACR.2 | PPACR.1 | PPACR.O | #/E PORTA x| %5 17-2%
$389 PPBCR.3 | PPBCR.2 - - 5 PORTB %l %5 17 8%
$38A PPCCR.3 | PPCCR.2 | PPCCR.1 | PPCCR.O | /5 PORTC - hi ¥l 75 17 4%
$38B PPDCR.3 - PPDCR.1 | PPDCR.O | /5 PORTD izl %5 /7 2%
$38C - - - PPECR.O0 | /5 PORTE L #%iil %517 8%

PPA (/B/C/D/E) CR.n, (n =0, 1, 2, 3)
0: ZE1Ep0 B dy s fH. (WIER1E)
1: SRV LR H

17
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B311
RYFER$3AE: PORTC ¥ O T Hrish #7788
Hiuhik R A #H2f R A B0z BI5 i B3
$3AE DPCCR.3 | DPCCR.2 | DPCCR.1 | DPCCR.0 | #/%5 PORTC T iz il 75 f7 4%
DPCCR., (=0, 1, 2, 3)
0: A1k EE T hr i BH. (RI4AR1H)
10 SRVFAER T H AL FH
PORTC #ij 4 2777 45 $38A L sedim T-om I TR 2if- 4 $3AE, RIFIHF ERi MRS, THifshlZifias ($3AE) AL,
1/O 5| BT % 2 L B
Vob
Pull high
R:gist%r Dc > # EPUII high
Vobb
1/0 Control Ifl‘r
Register _w
X
1/0 Pin

DATA
Register Dc D‘i

0
DATA READ DATA IN M2T1

s [
READ A

GND

W 7E B3N G VAL — MRS, R A th A . RS B N S D8R F A7 4% (PDR) nf DAE AL 44K
P 2 FH LA 3 1]
BT N O & B S, BT DA BT 2 — O 3 S IS AR SE
2 A g 1 1 S VB, 2 A B AR 2 S AT A N RO B, Tl i 1 AR R
B PORTA.0 - 2 i DAL H{EH ADC il \iliE (ANO — 2).
B PORTB.2 - 3 W] DAL A E A ADC i \id#iE (ANG - 7).
B PORTC.1 A A3 HH{EH ADC 4\ i@iE (AN10).
W PORTD.0 - 1 A[ LA A {E ADC AN8-9 i NiliE (ANS - 9).
B PORTE.O 7T LAFLHEy ADC i \idiE (AN11).
B Y B3 11 HAMTR #hBi#E RC ¥R #F N R Gk %450, OSCO 5| T Lldd AidiE i, & N PORTC.0.
B Y4 B31118H N #8 RC R 23 1E N RS IR Y 23 IF, OSCI 5| BT LS A%k 5, ¥ & N PORTE.O.
W RESET 51 J#in] AL PORTE, 1 /E 37T 11O 5t 1, 0] L@ A% I % &y PORTE.1.

18



¥ O i
PORTB. PORTC #il PORTD FI{E#M i I . 1T PORTB. PORTC #1 PORTD =7 A 4 #E /0, Kt R A ¥+155 Vbp
F| GND $Re= A i P . A4S N TE = AR HR T SR
PR WP AR TS G N R A AF 25 193384 - $387, $3A6 - $3A7. il HAEAT LAY R AR YA S A2 A . S B AW S T
Fr&iE 0.
uiy TR (BFEHE AR i) w7 CAR K CPU A HALT 8t STOP i zUntfig .
RS HTE52$384, $386, $3A6: WO F T R E R

B311

Hiht B3 2 - R0A FOofr ®’I5 UL

$384 PDIEN.3 - PDIEN.1 | PDIEN.O | B/5 PORTD i e ¥ bk &5 A7 25 1795
$386 PBIEN.3 | PBIEN.2 - - 5 PORTB H i fo AR L 27 47 4%
$3A6 PCIEN.3 | PCIEN.2 | PCIEN.1 | PCIEN.0 | U5 PORTC Hrlr fo Yrb i fir 25 7748

PDIEN.n, PBIEN.n, PCIEN.n (n =0, 1, 2, 3)
0: ZEikd ik (RIA61H)
1 Fu iU A

R $385, $387, $3AT: MO HIEREER

Hhk 34 H2i F14r Fofr | B L]

$385 PDIF.3 - PDIF.1 PDIF.0 B PORTD i sk b i o 25 77 2%
$387 PBIF.3 PBIF.2 - - s PORTB th I it bt 7 25 7228
$3A7 PCIF.3 PCIF.2 PCIF.1 PCIF.0 w5 PORTC ity sRbm hr 25 77 2%

PDIF.n, PBIF.n, PCIF.n (n=0, 1, 2, 3)
0: BCA R A3 T (WIUG{E)

10 B A b 1 v
BT & A REH 0.

PAF usm O R D AR R E . (XS

PBIEN.n
PCIEN.n
PDIEN.n
IEP

PORTB.n ] -
PORTC.n Ezk______,[::>______ Falling/Rising

Edge Detector Port Interrupt
PORTD.n PBCR.N ’

KZ—

PCCR.n
PDCR.n
PCIFn | aP |
Note:n=0,1,2,3 PDIF.n
I I h T RR LA
¥ O o g A E R I

2 I FT B

1. BB LA -, 5 1 By S A A de A B .

2. 3L PR 2 E PIFn =170 WS PIEN.n = 1, $§ £ diliEsRk (IRQP = 1),

4B E PORTC 3y H_LTH i -

1. B E PORTC i FUAHIA S 1, 5 0 B35 1 LR 620 42 B AHRIAL, 5 1 B3 1R R 25 77 25 AR B AL o
2. 3 B T 2 E PIFn = “17, W PIEN.n = 1, KAk (IRQP = 1),

5t 1A AT BAA HALT 2% STOP # e fif CPU.

19
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B311
ADC Ro¥FFHF2E$14:
Hihl- 31 B24r 14 Fof | iy Vil
v | 55 0472 ADC $53 fuvr i B 7 fr 45
$14 | VREFS J | ADCON | B o o g 2 o e 0
X - - 0 eS| 241k ADC TAE
X - - 1 BE'S | f0¥F ADC TAE

4 ADC #i#%1ER}, PORTA.0-2, PORTB.2-3, PORTC.1, PORTD.0-1 & PORTE.O #{ FI{E bzt 1/0 3 . 2 ADC # it ¥F, & ADC
i G B 777745 ($16) SKik#¥ PORTA.0-3, PORTB.0-3, PORTC.1, PORTD.0-1 fl PORTE.O H [fITAa[—AMEAybrifk 1/0 3t 5k
ADC 3ii 1. V4TS ILIT 27 ADC Feffasiiiih .

PORTA.O0 7] A5 Veme BINFEH
CMP #4557 25$3AC
Huhk 346 %24 %14z FEoL B LB
$3AC - - - CMPEN | #2/5 | %5 0 fir: HJL LB pE 217 ae
- - - 0 BI5 | PN /O i I 8 ADC i I (WIEG1E)
- - - 1 TS | e R A o
PORTB.2 fT A5 OP #iA3tH
RS HEIR$397: OP #BHIFHFS
Hahk 34z #2401 #1401 0L g iR
e | 25O 07 OP AEHLf A8 77 47 25
$397 - OPOS OPCH OPEN W5 551 B OP ) i 1
- X 1 X 5 | & B PORTB.2 E24 /O i OBk # ADC i 1 (K146 1H)
- X 0 1 /5 | BE PORTB.2 {f:Jy OP 4 AJji -1 OPINO
PORTC.1 FJLAS5 &% B k& VREF S\ 3L H
ADC VREF B HF 778514
Hhk FE3IHM ;240 Fr 20 ®I5 HLEA
e | 55 O L ADC Hdf fu Vi B o 47 2%
$14 | VREFS | | ADCON | BS Lo o ot by oy 5 e 7 1 5
0 - - X BES | BCE PORTC.1 {2 1/O i 5 ADC i - (B4R {H)
1 - - X WIS | %E PORTC.1 ENIME St E S
PORTC.2 7] A5 PWMO %L (PWMO).
PWMO #=# %4725 $20:
Hahk 347 241 #1407 0L g iR

2B 0 fL: PWMO % o v B 27 1745
$20 PWMOS | TOCK1 TOCKO |PWMO_EN| B/%5 |5 2-1{7: PWMO B ik 75 17 5%
3 PWMO o525 bE At b A X 5 B 23 A7 2%

X X X 0 /5 | ¥ B PORTC.2 A4 /O #11 (WItG{H)

X X X 1 WS | %E PORTC.2 Jy PWMO % i i 1 A AE 2 PWMO

20
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B311
PORTC.3 A bA 5 Timer0 sM#% ASLA (TO).
Timer0 R F745$02:
Huhk 34 2 14 20z ®I5 LB
e | 5 2-0 Bz GERTES O BIEFARES
$02 TOS TOM.2 TOM.1 TOM.O Ed= 553 fr: T0 15 B IR FE 2
0 X X X B/E | % E PORTC.3EN /O S0 (W)4A1H)
1 X X X BE | % E PORTC.31EAN TO AN (FREHER)
PORTD.1 1] BL5 OP M N Flid i fry” OCP S NFEH
OP &1l %7 1723 $397
Hhk %3 fr 24 $14r 20 fir I ViR
e | 55O 7 OP BEIHLERE 27 77 5%
$397 - OPOS OPCH OPEN W5 551 B OP ) A 1
- X 0 X 5 | & E PORTD.1 £ /0O %% 08 ADC i K (WI4A1E)
- X 1 1 /5 | %E PORTD.1 fEy OP %i A% 1 OPINT
PORTD.3 A bA5 PWM1 #iiAEH (PWM1).
PWM1 =i %1788 $21:
Hhk 347 ;24 k- I VA FEOohL "5 PLEH
25 0 fi7: PWM1 fi i R P LB F A7 0%
$21 PWM1S | T1CK1 TICKO |PWM1_EN| B/%5 |5 2-1 fii: PWM1 i ph ik £ 25 17 2%
55 3 AL PWMA 52 L A ik B A7 a8
X X X 0 5 | % B PORTD.3 Jy /O i [ (WI4A1H)
X X X 1 B/S | & E PORTD.3 Jy PWM1 %t i H A4 2k PWMA

21
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B311
7. Timer
B31174 > 8 i & 2% TimerO.
7.1. Timer0
FES Y M 4 LA B AE S 5 NER Timer +140/E tH$FF FI$00 %if
Timer0 HE - i, Timer ¥ H sh# N T#E .
BT 1R800 4 Ardzst) Timer (RIS BR0E, 58 rhiB R4 A
Sé/ls(;t;zn tosc R
To— I'Mux HEAE
32.768kHz PRESCA'—ERH COUNTER | SR,
T35 w47 LASE B4 8s
TOS1 TOS TOM.2 TOM.1 TOM.0 - ERHERE
Se e AT,
Timer0 LjE: PR PUAE
- T YRR E I U fg
- T
7.1.1. Timer0 S F13/E
f—A 8 i FUSHAZ4E5(TLOL, TLOH)RI—/ 8 fi Skt [ LoadReg. L | | Load Reg. H
HAH(TCO, TCOHM R o A5 B 2% AR DU A7 R 7 DY A7 28 il o I

F B S NN A 2R3 (TLOL, TLOH)t T LA#I4A1E Timer. 8-bit fimer counter

Jle—
Latch Reg. L

1

7.1.2. Timer0 X & 773%8

W5 E Timer0 #3025 /7 4% TOM 1] LUE Timer0 TAE7EA[F 0.

RGN I T A U5, TS . Timer0 U2 A48 o TOM.2-0 I T-&sE /3 Jilkl, TOS. TOS1 H Tk £ #h il
Timer0 & 753 : $02

TOM.2 | TOM.1 | TOM.0 TG R3S 5 LG SR
0 0 0 /M RGiHH/T0/32.768kHz
0 0 1 /29 RYi51/T0/32.768kHz
0 1 0 127 RGN ph/T0/32.768kHzZ
0 1 1 /25 RS ph/T0/32.768kHz
1 0 0 /23 RYT4N/T0/32.768kHz
1 0 1 /22 RS H1/T0/32.768kHz
1 1 0 /21 RS B1/T0/32.768kHz
1 1 1 /20 RGN 5H/T0/32.768kHz
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7.1.3. SMEREHRIEE TO /58 Timer0 IR &R

AN P/ FAT TO S ANAE N ER 2% O INETEHERS, '©5 CPU R8P AT [P . XAMBAE SR L ZIFF & LR 2644 Timer0
TE—NME4 B W EE RERT AT A . R IMTR B s s (22D 2 tose) FMIKHLF (27> 2 tosc) MEEsRUT:
TOH (TO 7 i a]) > 2 * tosc + AT

B311

TOL (TO i FLFHS[A]) > 2 * tosc + AT, AT = 20ns
LI FEHE RS EE I, TMO Jlid 5728 B v B sk o0 4, LIRS 300 (0 A5 5 R AR
bl 7%

TO high time = TO low time = N"TO
Hrf: TO = Timer0 4 \J& #

N = T e
I, 7 2 M

N TOZZ*tOSC+AT EEa TOZM

R AR T TO FIE Timer0 SRR, XF TO k58 ¥R R H. BRI T:

TO = TimerO period > M
RO FAE:
HuhE 234 F24r k- A -1 R A ®I5 PEH
e | 2 2-0 % ERS S O MU AR
$02 TOS TOM.2 TOM.1 TOM.O e 553 B TO {5 B R % e
0 X X X B/ | H T0S1=0, TimerO Is&hiE Jy 4 &h
1 X X X /5 | H T0S1=0, Timer0 iF&hiE g TO 5% A kb
HuhE #3h 24 14z 20z ®I5 iR
o | 5O fL TO (B S IR T4
$38E - - TosP TOST | VS| s 4 i STOP F Timer0 T fE foiFsbl i
- - X 0 /'S | TimerO B 45 i TOS i& 4%
- - X 1 /5 | TimerO i 4hiki N 32.768kHz
- - 0 X /5 | STOP FZk1k Timer0 T4
- - 1 X W5 | STOP T ¥ Timer0 LE, #]LAM:fE STOP

2 Timer0 7& STOP #z0 T LYERS, RARIE Timer0 BH&0JEA TO 51 I A kb 8 32.768kHz (4i% 4Ny 32.768kHz i}, 5%
RIERER R 32.768kHz A 50D
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8. i
B3114 = i
- ADC T1li7
- Timer0 Ikt
- AN kT (55 PORTB/D il (FF&UY), PORTC i (TR FFEUY), B K L s o i)
ep W B AR S AL AT TR 55
H T AR SRR AN R AT AAERHIS00 FI$01 . IXFE A FA- AR AENS ARV AR B . (O LA, XEPREM G 0. .
RGFAeH:

B311

Huhk B34 B2 140 %04z w5 LB
$00 IEAD IETO - IEP A=) T O AR R F A A
$01 IRQAD IRQTO - IRQP EdiE] TR SR AR B F A A

4 IEx WEN 1 HAPWAERE (IRQx 9 1), T Wil HARE st S 20 7= A AH S b R bk o 2 2B kg, PC AN
CY Fr R (RAFAEHER AP S T, RIS R PP e 25 P BT IR 55 R B BE AR AT - AER TR S, FrA il e viie & (IEx) B3R
f29°0, IEAE IRQx = 1 I 1Ex bra& X BCE N 1, Kl GEfH A A .

1 2 3 4 5
Inst.cycle I I I I I I
Instruction Instruction Instruction
Execution Execution Execution
N 1 12
Vector Generated Fetch Vector address
Interrupt Generated Interrupt Accepted Stacking Reset IE.X

Start at vector address

Hh T AR 5 AR

TR ZE:

7E CPU b AR S50, FH 7= 6] LAFE o 0 3% [ i 45 B AT AT b 7 Ao P 2 o T T IR S5 AR B b s RS IR B R AR — A
Wik e, R WrER OL 4k HPAT W IE REIITE S N, IBAERANMEL ANEKHAT PR F . B2, RS 11 8ds
A 12 G WS SR B R AR &, A8 H TR S5 U

ADCH

ARG FFAAS00 (IEX) KI5 3 i ADC I {FRebR EAL. 258 AID a4 — A iERk (IRQAD = 1), Wi ADC +
WrfliaE (IEAD = 1), ¥ Ezh—ik ADC iR SIET . 1% A/D FlrAEH kM HALT J5 Uiz CPU.

ERFER (Timer0) =i

Timer0 fBS Bhi A& LLR G20 (Timer0 B LASMIET £/ 4 TO) N NEEMERT . i) 28 HSFF 21$00 14 i, ¥r=tE—4
WEBH BTG SR (IRQTO), Wi RE RV (IETO) WIFFUEER 2 W IR SFEF . ER 2R W Rt AL T M HALT 5t
Ml CPU,
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SR T

ShES eI 4E PORTB/D il (TR F#iY). PORTC thikr (/&) AL LLAL S vh b, R AARAT MR b, B2 E — A A
g R (IRQPD, RSN o vrin ELL RV (EP), MBS RIE S R 3

¥ 1R RV BT

U B N i D] BLP A 0 1 o DU N AN RE A i K

PORTB/C/D 3 I (AR A4 A 51 A _E ) R B A PORTC S g A 51 A ) _E TR A IR (IRQP = 1) HL5 97T Bl
TR A S A T SR L)% 5] IR [E1 3] Vo 57 GND.

I ArEE 3 O ST
B Hr % N D n] LA AR v P BT, BRSNS RE = 28 I R .
RY 122384, $386, $3A6: WM R HES

B311

Hihik B3N | B2 | B4 | Foh | B i

$384 | PDIEN.3 - PDIEN.1 | PDIEN.O | /5 PORTD i fu Vibs GAr 7 47 4%

$386 | PBIEN.3 | PBIEN.2 - - s PORTB A7 1 ¥ i i 7 7 A7 4

$3A6 | PCIEN.3 | PCIEN.2 | PCIEN.1 | PCIEN.O | #/5 PORTC H I 7o Vb o7 25 174
RYHE45$385, $387, $3AT: i O thlriE R 57748

Hhuhk WIS | B24r | B4 | Fofr | B i

$385 PDIF.3 - PDIF.1 PDIF.O | /5 PORTD i sR b s 27 47 4%

$387 PBIF.3 | PBIF.2 - - E9S] PORTB H i sKbr S AL &7 47 8%

$3A7 PCIF.3 | PCIF2 | PCIF.1 PCIFO | U5 PORTC HrIbriF sRbr 47 5 47 3%
HL IR AR 2R o

AR S Vomp K T s U A S 1 P I 0 /I8 T O s BRI s ik vl LTS I, g 23 7 A2 P T Sk (COVIF=1. CLVIF=1),
BR BB AR P T R VAR S AL VR, BN T TE R (IRQP=1).

ROHFHARIBAA: BB PET R FFH
Huhik B3I | F2fr | Bk | FBofr | BB B

5 O frid I LU s FH T SL VP IR 5 R A7 2%
55 A B R LS T T S VR AR A AT A

$3AA - - CLVEN | COVEN | &/'5

RO FFHI3AB: LLES PUTER TS
Huhk EI3h | H2fr | FAh | Fofr | BB L

55 O fried I b A s sk pm i 2 A7 4%
55 A BL RS PSSR AR 3 AR A7 2%

$3AB - - CLVIF COVIF | /5
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9. MBS (ADC)
B311 W EA —> 11 IBIEHY 12 ALiZBVGEIT RAR A s 828 (ADC). ADC W =R4FEHER K VREF, F ] PLiES VDD

£ VREF B AR VREF it 1 N L1 HL T .

ADC ¥EHI|F 788 IXEFA2 2 LT BB IR EE B0 B, Hi@ibig s, S5 Rk, Ao 8 ke, BY
B R S RIS AR & o BB a4t IR A7 74 S ar 748

e dinn

- WERRIEERAERSZ LR, (B EHIMNESEEE, VSRR B EEA KT VREF).

- BATRLBUEHas, IER R RIS S8

- BB R B

- & GO/DONE =1, Ja st/ Hut#:.

RAFAEN4: (BB Hon D EE S F588)

B311

bt | 34L | W2 | T | Fofr | B VB
X - - 0 WS | 2%k ADC TAE
X - - 1 B/5 | favr ADC LAE
0 - - X E | 2FBERZ 74 VREFST, VREFS2 #%#
1 - - X BE | RN E R
REFAH$393
Wbt | B34 | Fa2fA | H1fx | Fofr | B UL
0 o W
$393 | ADCH1 | ADCHO | - | ADCHC | #/5 | : 1’3 %?%ﬂﬁcuﬁgﬁgg;;%%z*ﬁ%
X X - 0 /5 | {#/ ACRO~ACR3 i B ADC ifi [
X X - 1 /5 | f#iH ADCHO~ADCH11 it & ADC i [
X 0 - X B/E | ¥ PORTA.0 A 1/0 i1
X 1 - X B/E | % E PORTA.0 & ADC 4@ 1B ANO
0 X - X B/IE | %E PORTA.1 N /O kM
1 X - X B/E | % E PORTA.1 A ADC 4@ iE AN1
RAFH3$394
ikt | B34 | H2hr | B4 | Fofr | T VLA
$394 - - - ADCH2 | /5 | ADC i I e B 45 25 17 2%
- - - 0 BE | #E PORTA.2 A4 1/0 i
- - - 1 /5 | WE PORTA.2 iy ADC HALEIE AN2
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B311

R A7 22$395
ikt | B34 | B2 | F1fx | Fofr | 5 Y. B
$395 | ADCH9 | ADCH8 | ADCH7 | ADCH6 | /5 | ADC i Il B %) 25 17 2%

X X X 0 B/5 | ¥ & PORTB.2 Jy I/O %t I
X X X 1 /5 | % E PORTB.2 4 ADC # i iE AN6
X X 0 X B/5 | ¥ & PORTB.3 Jy I/O %t I
X X 1 X /5 | % E PORTB.3 4 ADC #HliEiE AN7
X 0 X X /5 | %& PORTD.0 4 I/O i
X 1 X X B/’ | ¥ 'E PORTD.0 y ADC #li#iE ANS
0 X X X /5 | %8 PORTD.1 4 I/0O i
1 X X X /5 | ¥ E PORTD.1 4 ADC #li#iE AN9

RGHF35$396
bt | B34 | Fa2f | F1fx | Fofr | 5B Ui
$396 - - ADCH11 | ADCH10 | i2/5 | ADC %% I fic B % 1 25 2 08

- - X 0 BE | #E PORTC.1 N I/O [
- - X 1 W5 | YE PORTC.1 4 ADC #ifLifiE AN10
- - 0 X B/5 | ¥ & PORTE.O Jy I/O %% I
- - 1 X W5 | W E PORT E.0 & ADC f4blidEiE AN11

RAHT25$16
Wbk | B34 | F2A | B | Fofr | B Pt B
$16 ACR3 | ACR2 | ACR1 ACRO | B/'5 | ADC it Il B 42 2517 2

0 0 0 0 W5 | ZITFE

WEENRE A —

ACR3 | ACR2 | ACR1 |ACRO | 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 PE.O |PC.1|PD.1|PD.O| PB3 |PB2| - - - | PA2 | PA1 ]| PAD
0 0 0 1 PE.O | PC.1|PD.1|PD.O|PB3|PB2| - - - | PA2 | PA1 | ANO
0 0 1 0 PE.O | PC.1|PD.1|PD.O|PB3|PB2| - - - | PA2 | ANT | ANO
0 0 1 1 PE.O | PC.1|PD.1|PD.O|PB3|PB2| - - - | AN2 | ANT | ANO
0 1 0 0 PE.O | PC.1|PD.1|PD.O|PB3|PB2| - - - | AN2 | ANT | ANO
0 1 0 1 PE.O | PC.1|PD.1|PD.O|PB3|PB2| - - - | AN2 | ANT | ANO
0 1 1 0 PE.O | PC.1|PD.1|PD.O|PB3|PB2| - - - | AN2 | ANT | ANO
0 1 1 1 PE.O | PC.1 | PD.1 |PD.0 | PB.3 | AN6 | - - - | AN2 | ANT | ANO
1 0 0 0 PE.O | PC.1 | PD.1 | PD.0 | AN7 | AN6 | - - - | AN2 | ANT | ANO
1 0 0 1 PE.O | PC.1 | PD.1 | AN8 | AN7 | AN6 | - - - | AN2 | ANT | ANO
1 0 1 0 PE.O | PC.1| AN9 | AN8 | AN7 | AN6 | - - - | AN2 | ANT | ANO
1 0 1 1 PE.O |AN10| AN9 | AN8 | AN7 | AN6 | - - - | AN2 [ AN1 | ANO
1 1 X X | AN11|AN10| AN9 | AN8 | AN7 | AN6 | - - - | AN2 [ AN1 | ANO
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RATFRNT (BRIBHEH BB FEE)
bk | BE3MfL | FB2fr | B | ok | WE L

B311

$17 CH3 CH2 CH1 CHO /5 | ADC & Huiil i e 5 47 47 25

/5 | ¥ ADC iEiE ANO

/5 | %Pk ADC iEiE AN1

B/E | %% ADC iiE AN2

B5 | JERdE

PERERG

BIS | ERdE

W5 | % ADC @il ANG

/'S | %% ADC iBiE AN7

B/5 | %P ADC il ANS

BE/5 | ¥k ADC il AN9

B/'5 | 1%$E ADC 3@iE AN10

B/5 | Pk ADC EiE AN11

BB | %4 OPOUT N ADC HiNfE 5+

|2 |O|OCO|OC|O|=~|=2|~|[~|lO|lO|O|O

B/5 | i OVP PHHLILAME (5 Voueld Jg ADC AL 5

Al ||~ ]O|O|O|O|O|O|O|O

Ala|lo|lOo|lma|lma|lo|lOo|a|lma|lolo|al~|O|lO
=2 O = |O| 2 |O|2|O|~|O|m~|O|~OC|=~|OC

y
*OPOUT iy OP HEHUACR S i 5 5
RG 792D - $2F (RIFFEH G R A7)

bt | B34 | B2 | F1fL | Fofr | 5 PiB
$2D A3 A2 A1 A0 Wik | ADC ¥ (1% 4 r) &Ff7as (Hi)
$2E A7 AB A5 A4 HiL | ADC #dls (h 4 fr) Z77as (Hi)
$2F A1 A10 A9 A8 Rk | ADC #dlE (%1 4 hr) Fi/Eas (Hik)
TE12BIT BEUR, 25 A% BRI 77 N2k
RYGFIFA$2D - $2F (RIS REFFER)
bk | 34 | 2 | B4 | Fofr | @5 Vi
$2D - - A1 A0 R | ADC ##E (1€ 2 fr) ZF/Eas (Hik)
$2E A5 A4 A3 A2 i | ADC #dlE (h 4 r) FFs (i)
$2F A9 A8 A7 A6 HiL | ADC ¥l (7 4 fr) Z3fras (Hi)
FE10BIT BER, 25 A% BRI A2 Gk
RGHAERSBAL: (W1 B A ] & A2 58)
Mibt | B34 | H2hr | B4 | Fofr | BB U]
| #0116 ADC B Ik FR A 7 2%
$3A4 - ADCM | VREFS2 | VREFS1 | i%/'5 552 fir: ADC i 2 e 0 2 7 2
- X 0 0 B/5 | H9r474% VREFS=0 v}, %#% VDD 1E &%k
- X 0 1 B5 | HA A4 VREFS=0 i, %EBEAHS% ik 1 (VREF = 3.3V)
- X 1 0 B/E | HA A4 VREFS=0 i}, EHENHSHHEE 2 (VREF = 2.4V)
- X 1 1 W5 | HFA74% VREFS=0 Itf, %&#FNH S /E 3 (VREF = 2.0V)
- 0 X X /5 | 10 BIT =

- 1 X X IS | 12 BIT £

FER: fAVF ADC ARG, WIEEENEIZERIE 1, 250 310 ADC 25/, 5270 B AR % 47 48 J5 554 500uS L
IENFZE P ERETRE. 3 ADC ZEWRAENTBSHZ WL 1, 2, 3 2L, 752 S0HN &85 %47 20uS.
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B311
RATFHERS5 (BB B PERFE5E)
Huhl F3h F2i £ 141 FOofL | BB L]
- %5 0 fir: 10bit B T ADC i 7] 38 £ 27 f7 7%
$15 |GO/DONE| TADC1 TADCO ADCS | /5 | 55 2-1 fii: ADC I o & ik B 25 17 0%
35 3 fi1: ADC B HAE I MRS IR & 2 A7 9%
X X X 0 BE | AR (R = 204 tAD
X X X 1 TS | B[R] = 780 tAD
X 0 0 X BRI | MU B 3 tap = tosc R TIRG RN A
X 0 1 X B | B B ) tap = dtosc (SRR
X 1 0 X BEIS | AR e ) 1 tap = 8tosc
X 1 1 X BRSBTS E 1 tAD = 16tosc
10bit 7 T . .
X FEfTf B/ | BRI )= 12 tap ;}%g %12;22;? %;Efg
PB4 i o ) 301 tAD = tosc
0 X X X BIE | BB
X X X /5 | 24 ADCON =1, #5/8%# IE7E 347
RGFIEHR$3A5
Huhl F3hL F2h #1401 Fofr |5 L]
$3A5 ADCTS3 | ADCTS2 | ADCTS1 | ADCTSO | /5 | 12bit x0T ADC SRAF B [ 4% 1l %5 17 2%

12bit #5350~ ADC KFERT k. 2 tab < RFERFTE = (TS [3:0]+1) * taD<< 15 tAD
12bit 20N — AN B IE S ] = 14 tap + AL (A]
10bit A 20T —ANIETE 105 35 18] 27 4745815 1) ADCS &

16 tosc —{11
8 tosc —{10 0
MUX
4 tosc —{ 01 MUX tAD
tosc — 00 tosc 1
TADC1 TADCO EN32k
14 tAD+(TS [3:0]+1) #AD —y 0
204 tAb —{00 MUX MUX ———— tAD_CONVERSION
780 tap —01 12 tAD 1
ADCM ADCS EN32k

R TRl R

7E R EIR R, Mik$E 32.768kHz S AR 55 N RGN BRI, EN32K 25T 1; 4k E R a8 RN eh R, EN32K
ZF0
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B311

CH3:CHO

0\0&—& PORTA.0/ANO
0001
oo !Z PORTA.1/AN1

,—|g Vbbp
& o\o 0010

PORTA.2/AN2
VREF &

O Internal VREF 0110
o oo {Z PORTB.2/AN6/OCP/OPIN1
1 & PORTC.1 o
A/D Coverter IVREF
Select VRer o \0—1 - 4& PORTB.3/AN7/OVP
) DX porTD.0/ANS
1001
Input voltage oo !Z PORTD.1/AN9/OPINO
1010
oo {Z PORTC.1/VREF/AN10
1011
oo !Z OSCI/PORTE.O/AN11
1100
oo oPOUT
1101~1111
0\0 OVP with Inner Resistive Divider
B ERErRE

TR

- ARG PR E e B 3] tap, FRAIE 1S < tap < 33.4 ps

- e BRGSO b T (U RS B R T T F V)
- BN N8 TE 06 0 HoE R PXCR (X = A, B, D) ALAE %A

- W2 /O i P EBGE R B NS, A8 /O DhREA_EHr A B A AR R

- R A 5 R GO/ DONE A7 B [ 3 il %

- fER S R GO/ DONE A7 % 43 Hh 1k M i ) S 4 72

- TR TE L I R K GO/ DONE A7 & IS 5 e i AN o SORTR AU 28 R g (7 e
- R MR IT AR 7 2451 4tosc I [R]

- ADC figfE HALT 75 0 R4k 8: AR, {EAEHAT"STOP 154 J5 B 25 1k TAF
-ADC f&¥ CPU M HALT J7sU Tl (fif ADC i 7 17)
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B311

10. BEB KRS (OP)

B311f & 1 NMBHEALS (OP), ZHECAEIET OPINO 5 OPINT 3% LUK SRS 5 HEEH & 8 G UK 8 fi51E

N ADC (NG5 -

Bat+
Battery
20mQ 104
4700
off-chip

RGHFA$397: OP =4 F SR

OPOUT
TO ADC

Hehk | B3fL | HW2fL | B

L

$397 - OPOS | OPCH

5 0 fir: OP LBl BE 77 17 4%
55 1 i OP #ag NJHiH i+
5 2 B RERORAE SR BRI B E A A7 4

11 OP Ik

FLVF OP Ihk

¥ OPINO &y OP i Ni# &
¥ OPINT &y OP i Ni@1E

BLETRCRFAE 5

~ O X | X|X|[X
X|X|[=]o|X|X

K RAEAR 5 A Ja BEATTROR
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B311

1. Bk SRR (PWM)

B311 B A 8+2 £ PWM BLHe, PWM LT L= Az FE AT 5 2 LU 3 73 AT LR 2 1 ik 5 18 1 T . PWIMIC # F SR il
PWM #ide i) TAER . PWMP k6] PWM i 59 #. 10 PWMD A SRk $2 H PWM i R T &5 25

R T 2920, $21, $398: PWM 4| 5725 (PWMC)

Huhk

B34

$26

$14L

%042

]

W

$20, $21,
$398

PWMnS

TnCK1

TnCKO

PWMn_EN| 1

% 0 fi2: PWMn i SO % B 5547 4%
5 2-1 fif: PWMn I8 gk 40 17 28
5 3 A PWMnN o5 25 b il o AR X 5 B 23 A7

HEHE 1O i I (FI4R1E)

A PWMn % Hi o 1

PWMn B8l = tewms (FI4A1E)

PWMn 8 = 2 towms

PWMn i 4f = 4 tpwvs

PWMn i 4f = 8 tpwms

PWMn 52 L HH B (P 2%) (WT4R 1E)

SO X[ X|[X|X|X]|X

X[ X|[=|=]|O|O|X|X

X[ X|[=|o|=]|O0|X|X

X|IX[X[|X|X|[X]|=|©

PWMn 5 25 L A= (IR P %)

n=0, 18%2
PWMO %t 51 15 PORTC.2 3L/, PWM1 %t 51 #155 PORTD.3 1
tpwims 72 PWM REERELAt 48, @i TPWM £7i%# tosc 5 tRe 15N PWM AR IE b IR 4

REH742$399: PWM %] 4% (PWMCS)

Wk | B3k | maofr | HALL | Bok | WS B
7 O i PWMIT B R L 2 7
$399 - - TPWM - VS | s 1 (o PWM AR R I 4 15 8 27 52
- - 0 - /'S | tewms = tosc
- - 1 - /'S | tewms = tRC

TE%E$E 16M RC IR 25 FE  PWM B ERIERE T 80 2 51, Q03 N3 RC R G 28 A H R » 75 BAE R B N5 RC #=3% %% < J& #E3R 10us,
SRJG PWM fHERERIHE, LATEIR RC IR 8 E AR AR B RS
RAFERS22 - $23, $27 - $28: PWM A #A#shi 75 (PWMP)

Hhk B34 24 14 Foh |BB iR
$22,$27 PPn.3 PPn.2 PPn.1 PPn.0 | i/5 | PWMn J& LA 2547 2%
$23,$28 PPn.7 PPn.6 PPn.5 PPn.4 |iZ/E | PWMn J& &7 27 175

n=0a# 1

PWM %t &1 = [PPn.7, PPn.0] X PWMn B #}.

24 [PPn.7, PPn.0] = 00H, 405 PWMnS £i71% &4 0, PWMn % i HF
2 [PPn.7, PPn.0] = 00H, I PWMnS £ E 4 1, PWMn %t & -
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B311

RAFIEER$24 - $26, $29 - $2B: PWM 5 L5423 (PWMD)

Hiuhk 340 F 240 1460 BEof T BLEA
$24,$29 - - PDFn.1 PDFn.0 |i%/5 |PWMn 52L& B Ff7es (2 4)
$25,$2A | PDn.3 PDn.2 PDn.1 PDn.0 | /5 | PWMn 525 LUARAL 25 17 4
$26,$2B PDn.7 PDn.6 PDn.5 PDn.4 |iZ/E | PWMn (553 b mfir 27 A7 8

n=0a#E 1

PWMn %t %5 = ([PDn.7, PDn.0] + [PDFn.1, PDFn.0] / 4) X PWMn I %
W% [PPn.7, PPn.0] < [PDn.7, PDn.0], 4 PWMnS £ % & 3 0, PWMn %t & f1 T
% [PPn.7, PPn.0] < [PDn.7, PDn.0], 24 PWMnS {7} & Jy 1, PWMn % i fF

01
PWMn clock tpwm

02 03 04 05

7D 7E T7F 80

iU

pimin

PWMn output /"
(PWMnS = 0) //
PWMn output /7
(PWMnS = 1) /

[PPn.7, PPn.0] = FOH
[PDn.7, PDn.0] = 7FH

PWM output duty cycle = 7FH X tpwm

A

[PDFn.1, PDFn.0] =00H
(n=0or1)

01020304050

PWMn clock tpwm |

Write [PPn.7, PPn.0] = ODH

PWMn output

PWM output period cycle = FOH X tpwm

PWM 2y 1 35 T

6 07 08 09 0A 0B 0C 0D OE OF

(PWMnS = 0)

UL

Write [PDn

>

Duty cycle

n=0or1 = 06H X tpwm

<

01 02 03 04

01 02 03 04 05 06 07 08 09 0A0BOCODiI01 02 03 04 05 06 07 08

[Uuuuruuuyt

.7, PDn.0] = 07H

>

Duty cycle
= 06H X trwm

Duty cycle
= 07H X trwm

Period cycle = OFH X tpwm

Period cycle = ODH X tpwm

PWM i HH PR BT822 bL A A 224 2 45
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B311
// // // //
vwn [ TUUUUL UUUUHU DUy uue
[PDn.7, PDn.0] = 4; [PPn.7%, PPn.0] = 10
[PDFn.1, PDFn.0] = 0
PWM 4/10 4/10 4/10 4/10 4/10
[PDFn.1, PDFn.0] = 1
PWM }‘ 510 '—‘ 4/10 4110 4/10 }‘ 510 T
[PDFn.1, PDFn.0] = 2
\ \ « , « . \
PWM L 5/10 T 510 '4 4/10 4/10 510 T
[PDFn.1, PDFn.0] = 3
PWM | » < N < » < < »
5/10 5/10 5/10 4/10 5/10
PWM modulation
period:10 tPwm
modulation cycle 0 modulation cycle 1 modulation cycle 2 modulation cycle 3 modulation cycle 0
PWM cycle: 40 tpwm
(8+2) bits PWM & Hi 4 7
£ (8+2) bits PWM %1, U4~ PWM i BIR Se—2H (A 0 - JEIIH 3), RR4H & JUIY & 2 Lot R 3%
B [PDFn.1, PDFn.0] (0-3) PWM Ji i 525 b
| <[PDFn.1, PDFn.0 PDn.7, PDn.0] + 1)/[PPn.7, PPn.0
(1= 0-3) [ ] ([ 1+ 1)/ ]
| = [PDFn.1, PDFn.0] [PDn.7, PDn.0J/[PPn.7, PPn.0]
JAIHAE 5 25 ben e
PWM & #i PWM A4 PWM FAHA4H 5% Lt
[PPn.7, PPn.0] X tPwm | 4*[PPn.7, PPn.0] X tPwm | (4 X [PDn.7, PDn.0] + [PDFn.1, PDFn.0])/(4 X [PPn.7, PPn.0])
HRIBE R

(1) e PWM At e

(2) WL B &Y HMES) PWM JE IR FER (PWMP) #%E PWM &0 HoeR B4 6, RGEERE 4 .

(3) BT EiE L HMED] PWM (555 i 5775 (PWMD) ¥ & PWM S L: e B 2 67, SREREMR 440, BakEm 40,
(4) WS PWM #2288 (PWMC) ) PWMS 7 £ PWM (543 L 4 R =

(5) N T HIHIE MM PWM &ﬂé BT E PWM 4 %5748 (PWMC) 1) PWM_EN 475173k fo ¥ PWM A TAE.

(6) A PWM F ek 525 L B NAr, SRR nED IR 2 s 538 3 i B UG MR BN EAE T — MG 2.
(7) Bz PWMn & # a4 ﬁltm%ﬁﬁ%&s’mﬁ 5E5NMIFAER, Jeiztim 4 6, REEHIK 4 5.
(8) PWM HEE HALT i N 4kE TE, FEHIT"STOP 5L G5 EsIME L TAE -
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B311

12. BEERE (CMP)

B311 & UK LA . LR A\ HL I Viome K T-Id s PR SR SEHE HLIS ViRerov B /N T X I LE A S 1 iU
Vrerwy I, K23 70077 A sk T b 08 v T s AR E et v I

v

|
|
VIN :
| CMPOV debounce —o0 to over voltage
400K i VREFOVO— comparator interrupt
|
|
|
Vi
e
i CMPLV debounce ——o0 to lack voltage
1 VREFLVO— comparator interrupt
100K :
|
|
= ! t———O to ADC(ANDO)
off-chip '
|
|
|
I

He R L e AR A b
R BANHE VINFEZLS B E, B Vepm=1/5ViN
2 H T E e s A e, ADC R DLE I ANO 38 16 R 45 H Tk B g8 4 N FELE Vewe

RAFIFRS3AC: CMP Fe# 27 1758$3AC

wak | B3 | B2k | B | Fofr | WE Ly

550 fir: AR BLALEHH RE AT A7 4%

$3aC - | OMPD1 | CMPDO | CMPEN | B/ | 45 1 5 fir: s Lok 28 debounce Il 2 17 58
- - - 0 Bg | PN 10 i D B ADC B (HI4A1E)
- - - 1 BE/'S | IEBEN I LR A e A\ i
- 0 0 X Be/5 | debounce K A]=2us
- 0 1 X /5 | debounce i} [d]=4pus
- 1 0 X /'S5 | debounce R [A]=8us
- 1 1 X /5 | debounce i} [A]=16us

ROGFAFEES3AD: Ik LB a8 A0 ) I gt 28 e B o P A AL 1 R 37 728
Hhht B3N | FB2fr | FTALL | FoHr | e VLB

2 0-1 4 A 2B K VRerov I F A7 2%

$3AD | CMPLV1 | CMPLVO |CMPOV1|CMPOVO| #E/'5 523 R AR LR R S TR Ve HE 3 25 7758

X X 0 0 B/E | I AR S B R AE 1. 02V (WIA1E)
X X 0 1 BE | I AR B R R A 1. 04V

X X 1 0 TR/S | i B A B HE R E 1. 06V

X X 1 1 WS | b RS R AR 1. 08V

0 0 X X BE | RIS R H R 0. 98V (WIUH{H)
0 1 X X BE | RE R agm B A R A 0. 96V

1 0 X X PSR LR AR B B R AE 0. 94V

1 1 X X BE | R RS I B L R AR 0. 92V
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13. fREBEEAL (LVR)
LVR FF % i s IR A8 W E AL e — A T34 i A Bl R B B e, X vl i TR 18R SR & 51
PR TAE i R B RIS T s I AR ARV TAE L%
LVR TR A g A Wik LVR HE Y 4.0V Bl 2.5V
2 LVR ZhEg e vrmt Hahfgin -
- VDD < Vwr WPEHERFHEAL
- VDD > Vivr B RGE N
14. B )fIEm 3 (WDT)
B VIE I 282 — AN EEs, AL N2 RC RS #HE T 8R4 I 258 i, WDT #4547 MCU. il Ak I )
LAV B AR 1% R
WDT #2457 ($1E 55 2 7 - 55 0 fir) e AR AuE th i e o s i g3k HH 5, WDT %8 i bn ($1E 25 3 f7) 5 th i ik B 3h %
BHR, WBEREE S KA A S1E, WDT 75 H i BT TR T
SRR AT DA fevF sk Ak 1R %l e AE STOP A5 T T4k,
REFHFRSE: Fi e 4 (WDT)
Hubk %3 F2h $14 Fofr |85 L]
- WDT.2 WDT.1 WDT.0 | i/ | 55 2-0 fir: & T e 25 H) 25 77 %
- - - R | 28 360 &I Vet sk BAn £ fras (k)
/5 | WDT it JH 1 4096ms
/5 | WDT #i & 1024ms
/5 | WDT i th i 1y 256ms
/5 | WDT ¥ E 4 128ms
/5 | WDT % i & N 64ms
S2/5 | WDT i Hi JE # 16ms
BE/'5 | WDT % th AN 4ms
BE/'5 | WDT &t AN 1ms
R | REA WDT i H 2 A7
R | WDT #ith, &4 WDT &4

B311

$1E

=
O
_|

X|a|la|la|a|lo|o|o|o

2O X[ X|X|X|[X]|X|X|X
X[ X|=a|[~|lO|lO|=a|~|O|O
X|X|=~|O|=|O|=|O|=~|O
e
i

x

R AT 846 E S E Vop = 5V BS54,
15. HALTRISTOP## 5,

FEHAT HALT #5845, CPU Kt N HALT =K. 78 HALT T, CPU 4% 1L TAE. (B2 H g (B4, ADC, ...) #4k2ET1E.

FEHAT STOP 545, CPU H3ii A STOP #i3X. 7F STOP #izUF, BN (BiEIRG ) REIE TR Bk 7& I &g (W
RAYF). Timer0 B (WRAVF). OVP. OCP {4 A L.

£ HALT BT, AATT Sl CPU B plmaii,
75 STOP #530 R, A CIrh el & | 140 B IR 283 (R Ao ) B0 TimerO it (W15 S8 ¥F)CPU H i,
2@, CPU M HALT/STOP #iMelig, N5 i e BUTHI R WIS FREF . RG4S HIT HALT/STOP I F—4484%
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16. TR

R RS AR TR, B RIS 3R T HE ML T EERI A F e IR
LHE I, Reset 5| ALK LVR FAL:
(1) PR #$3iK fosc = 30kHz - 2MHz I, FBGHEESTMEL N 1/215 (32768)
(2) IR fosc = 2MHz -10MHz i}, FBGHEEEBIOHLL A 1/214 (16384).
i STOP #=(rfi#, WDT S fir:

B311

REmeh 32.768kHz 7£ STOP #R T PR BER T L
RC #E7% B8k 4t o - 112"
FE AR A B M TR A - 1/2'2
1/22
A1 32.768kHz & Ak 5 2% %Uf 15
Pl 1/2

R

(1) STOP fxUme BRI, FHARTTHUAS KT e kN STOP i ¥ R GEH £ 5 o

(2) STOP #xUme gy, RGN A 3K E 2k STOP #i 14

(3) Wyt STOP W RGH B s, I HiE N\ STOP Ja iy ¢, 4 STOP BerelEly, RN EMBRIA &M, M s
warmup B[] /N TARA warmup B ], PRk 2 g ) i S, ARSI Bt kb T warmup i F2H, Shi i R4t )
HEUCA, RESA BRI ZAMEDU I, Bk, TR R, RS B 5 AT Y.
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17. RFIEIR

17.1. TRGAARL:

OP_OSCMSEL&OSC [3:0]:

00000 = #hERI 4

00001 = H#&B RC k%% (16MHz/4=4MHz)

00010~00111 = B RC k% 4% (16MHz/2=8MHz)

01000 = A $RE % 8M A1 10M, &R % 8M F1 12M

01001 = &R 2% 455K (H1 4% B %5 =90pF~200pF)fl 2M

01010 = @R IRY 4% 400K, FREIRE %% 455K (113 2 =65pF~90pF )l 1M
01011 = 32.768kHz & iR+ & RC %% (16MHz/4=4MHz)
01100 = 32.768kHz &A1 R+ & RC k%45 (16MHz/2=8MHz)
01101 = FRIR 8% 4M, FEIRY 8% 4AM (F 3B % =12pF~23pF)
01110 = Fg&IRT % 4M (113 s &=23pF~40pF)

01111 = SR 2 8M 1 10M, P& dR% % 8M #1 12M

17.2. RHGHRTEHE:

OP_OSC 4:

0 = 2MHz - 10MHz (144 18)

1 = 30kHz - 2MHz 8%, 32.768kHz k&R s+ RC TR 7%

17.3. B VER 8

OP_WDT:
0= Y (WHHHE)
1= 221

17.4. STOP W& I e it 28
OP_WDT_STOP:

0= ¢H (Wuh1E)

1= 4T7F (I OP_WDT = 0 I B RX), &M@t gsi b, /=4 CPU 81z,
17.5. {KBRESE DL

OP_LVR:

0= %k (WIUR{H)

1= foif

17.6. KB ES A HETRE:
OP_LVRO:

0= & LVR HLJE 4.0V (¥I4H14)
1=k LVR H/E 2.5V

17.7. EH5IHA

OP_RST

0= ¥ (WIEEE)

1= 451 ({£5 PORTE.1 JTif 1/0)
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OTPE RS ERERTEIN

OTP fE R A HEE I F R F I A XS OTP &AL

XFF-FH %A COB (Chip on Board) #2475 50, OTP & AT LA In System Programming (£ &A% 5E) 77 s,

N FTE RGeS 7 N FE, P LZUTE PCB LT H OTP & A M4 FERE O LAEIE S OTP fE 8tk 1T 4m S .

M Parseks OTP (S 42 2IH - PCB b, XF OTP & 4t 56 i Fif H e 4 - 2R |, tnT7EXT OTP & 4 S it
i OTP S TE N BT 42 7EFH 7 PCB L.

NTREOTPIE R INR, {EmERIEPITHOTPHE S 5L HEEZHOTPAAERS L, N ARvA e Nk It k. frblE
PCBH L Zi 75 B4 4 4H Wk 2k B 23 R O TP 2w 4% 1 (Vob, VPP, SDA, SCK) 5 5 ] HL /3B IT, 40~ B i

B311

Application PCB

OTP Chip — —
Vpp O O
VDD O O
SCK O O
SDA 0 0 OTP Writer
GND O O

To Applicatiog
Circuit

AR B R

(1) EXTHEEAE PCB _E) OTP 5 Fr ALK 4 4Lk IT .

(2) ¥ OTP &/ I gmAeds HIERR] OTP Zwie s IF 5e UL g e .
(3) MM IRE OTP k5 A mfeai i or, ¥ 4 ZHBkdeiiss.

% OTP SR M5 ZVEdN Bkl B2 L OTP JwfE a8 i H - Fit
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EERg S

I (K4 4 H0 2 5 R A B T [ 4R 2
1. UFNERMZEES

FUA T 1) A7 2 AR AR R 1

1.1, RndRa
B E RV L] Thge PR EAL KR
ADC X ¢(, B) 00000 Obbb xxx xxxx AC <-Mx +AC + CY CY
ADCM X (, B) 00000 1bbb xxx xxxx AC, Mx <- Mx + AC + CY CcYy
ADD X ¢(, B) 00001 Obbb xxx xxxx AC <- Mx + AC CY
ADDM X ¢, B) 00001 1bbb xxx xxxx AC, Mx <- Mx + AC CY
SBC X ¢(, B) 00010 Obbb xxx xxxx AC <- Mx +-AC + CY CcY
SBCM X¢(, B) 00010 1bbb xxx xxxx AC, Mx <- Mx + -AC + CY CcY
SUB X ¢(, B) 00011 Obbb xxx xxxx AC <- Mx + -AC +1 CY
SUBM X (, B) 00011 1bbb xxx xxxx AC, Mx <- Mx + -AC +1 CcY
EOR X {(, B) 00100 Obbb xxx xxxx AC <- Mx ® AC
EORM X¢(, B) 00100 1bbb xxx xxxx AC, Mx <- Mx @ AC
OR X{(, B) 00101 Obbb xxx xxxx AC <- Mx |AC
ORM X (, B) 00101 1bbb xxx xxxx AC, Mx <- Mx | AC
AND X ¢(, B) 00110 Obbb xxx xxxx AC <- Mx &AC
ANDM X (, B) 00110 1bbb xxx xxxx AC, Mx <- Mx & AC
SHR 11110 0000 000 0000 0-> A%‘q’%g 1[%; cY; cyY
1.2, SCEPHAKA
B RN L] Thge PR EAL K
ADI X1 01000 iiii xxx XxXxx AC <- Mx + | CY
ADIM X, | 01001 iiii xxx Xxxx AC, Mx <- Mx + | CcY
SBI X, | 01010 iiii xxx xxxx AC <- Mx + -| +1 cY
SBIM X | 01011 iiii XXX XXXX AC, Mx <- Mx + -| +1 CcY
EORIM X, | 01100 iiii xxx Xxxx AC, Mx <- Mx @ |
ORIM X, | 01101 iiii XXX XXXX AC, Mx <- Mx | |
ANDIM X, | 01110 iiii xxx XXXX AC, Mx <- Mx & |
1.3. AR
B RN Thge bR ALK
DAA X 11001 0110 XXX XXXX AC, Mx <- JnyZ: -3t il 1 4 CcY
DAS X 11001 1010 XXX XXXX AC, Mx <- I f) 32t i i 4 cY
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2. S
B E RN T Thge PRESLEER
LDA X (, B) 00111 Obbb xxx xxxx AC <- Mx
STA X(,B) 00111 1bbb xxx xxxx Mx <- AC
LDI X, I 01111 i XXX XXXX AC, Mx <- |
3. R4
B ¥ E-R g L] ThRe R EAL AR
BAZ X 10010 XXXX XXX XXXX PC<-X, WHAC=0
BNZ X 10000 XXXX XXX XXXX PC<-X, WHRAC=0
BC X 10011 XXXX XXX XXXX PC<-X, wWHCY=1
BNC X 10001 XXXX XXX XXXX PC<-X, W&H CY =1
BAO X 10100 XXXX XXX XXXX PC<-X, % AC(0)=1
BA1 X 10101 XXXX XXX XXXX PC<-X, WHEAC(1)=1
BA2 X 10110 XXXX XXX XXXX PC<-X, WHRAC2)=1
BA3 X 10111 XXXX XXX XXXX PC<-X, WRAC3)=1
CALL X 11000 XXXX XXX XXXX PSCT <<__XC(Y7’FP@%§ :))
RTNW H, L 11010 000h hhh Il TBR <_:gh<h', ST&C <1
RTNI 11010 1000 000 0000 CY,PC<-ST CcY
HALT 11011 0000 000 0000
STOP 11011 1000 000 0000
JMP X 1110p XXXX XXX XXXX PC <- X (L7 p)
TIMP 11110 1111 111 1111 PC <- (PC11-PC8) (TBR) (AC)
NOP 11111 111 111 1111 AR
H,
PC (T anwiEr: | YRR ¢
AC N ® R
-AC ESIEATEIR T | K
CcY BERLAREAL & oy
Mx Kl A7t bbb RAM 7
p ROM it B RAM 7t
ST HERR TBR R
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AR
IR S5 R
B EE. -0.3V to +7.0V TSR A TAE A L 7 “RRBB S Ta B, B ki as
HNESHE. .. GND-0.3V to Vbp + 0.3V AR AMERIR . RA 2284 AR B 35 AT e 7 75 1 Py it
TR, .. -40°Cto +85°C IR A GETR R, SRS EN 4 T TRk &
TR, . -55°C to +125°C AT ES X C R (S T e i
BEfBA 4 (VDD = 2.4 - 5.5V, GND = 0V, TA = 25°C, RIEAHE i)
S 7e | B/ME | H1EME | BKE | B %4
TAEHE VDD 4.5 5.0 55 V | 30kHz < fosc < 10MHz
TAEHE VDD 2.4 5.0 55 V | 30kHz < fosc < 4MHz
fosc = 10MHz
i 3 45 mA Frfa i 51T 7 2, AT NOP #54-, WDT <4,
‘ ADC #£1F, LVR X
N Vbbb = 5.0V
TAERR lop fosc = AMHS
i 9 3 mA | A SEIEGE, AT NOP $64, WDT JeHi,
ADC %% 11, LVR 2%
Vbb = 5.0V
fosc = 10MHz
i i 15 mA | A SIS S (47 HALT 48 <), WDT JeHi,
: ADC Z£ 1k, LVR %]
TR VbD = 5.0V
FEULHIE (HALT) IsB1 fosc = 4AMHz
i i 1 mA FraHH S L (T HALT #54), WDT K,
ADC 2£1F, LVR 554
VpD = 5.0V
S A B 9 BTt 51 I E 41 8 (B AT STOP $54), WDT %],
FEHLEIR (STOP) IsB2 - - 1 pA ADC %511, LVR % . VDD = 5.0V
. FT A et 5B 3R (AT STOP #54), WDT 77T,
WDT i wor | - ! 151 BA | ADC 5L, LVR %], VoD = 5.0V
K H ViL1 GND - |0.3XVob| V |I/O3iH, Vop = 5.0V
R H R ViL2 GND - |02XVop| V RESET , TO, T1, OSCI, Vbp = 5.0V
SR VIH1 |0.7 XVDD| - VDb V | 1/O %1, Vop = 5.0V
N E R ViH2 |0.8 X VDD| - VDD \Y% RESET , T0, T1, OSCI, Vbp = 5.0V
HI IR L I -1 - 1 pA | 1/0 311, GND < VIN< Vbb, VDD = 5.0V
v EL R RPH 20 30 50 kQ |Vbp=5.0V
T LR RPH 20 30 50 kQ |Vbp=5.0V
R VoH |Vbp-0.7| - - V | 1/O i1, PWMO, loH = -10mA, Vbp = 5.0V
i AR L R VoL - - |GND+06| V |l/O %, PWMO, loL=20mA, VDb = 5.0V

* HHR AR MARE — R FIR AN 5.0V, 25°CIRAE A H .
M4 Vo KB K IR A 150mA,
M GND % th (5 K LN 150mA.
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R HESFE (VDD = 2.4V - 5.5V, GND = 0V, TA = 25°C, fosc = 30kHz - 10MHz, BRIEFHH ¥ilH)

2% 5 | BAME | MRE | BKE | B Edii
VAU INES tRESET 10 - - us | Vobb =5.0V
WDT F ] twDT 1 - - ms |VDD =5.0V

W& RC M T frRC 15.68 16.00 | 16.32 | MHz |VDD =5.0V, TA=25°C

MiB RC MR IEHTEHE | fre 15.20 16.00 | 16.80 | MHz |VDD =2.4V~5.5V, TA =-40°C ~ 85°C

152 A JT 1) tey 0.4 - 1334 | ps |fosc = 30kHz - 10MHz
TO %\ %5 5 tw [ty + 40)/N| - - ns |N= Fissitt

A ke v tipw tiw/2 - - ns

i} R

‘T1|T2|T3|T4|T5|T6|T7|T8‘T1|T2|T3|T4|

System Clock :\ / \: /

i tey i

tiPw(L) tIPW(H)

|
»ig
» <

€ »

TO input signal \ —/—

tiw
< »

it B R B RAR S (OVP&OCP) LS 4% (VDD = 2.4V - 5.5V, GND = 0V, TA = 25°C, fosc = 32kHz - 10MHz, B&IEHFH UiH)

SH 75 |&/AME| BRBUE | BKE | B %4
AR H 1 lovcp1 - 6.5 10 pA | OCP&OVP %%, VoD = 3.6V
TAEHG 2 lovcp2 | - 3 5 pA | RAERERY, Vbb =24V
Sl 7 2 AR W 15 2 '%ggg' - ; 5 % | OCP&OVP %k
. o 1 2L |AVovpo|| ; o %
ok R AR N R 2 VovPo 1 % | OCP&OVP H ik
. o L |[AVovP1|| ) o 2
PNERTSAINAS S \VovP1 6 % OCP&OVP %k
% ST |AVREF| | ) 0
SRR E | VREF 0.5 %
22 IR B SR A VREF - - 100 |ppm/C
Debounce It i 52 AT/ T - - 50 % | OCP&OVP H ik
LhE Ay I B L E VOFFSET| - - 5 mV | OCP&OVP F %k, Vbb =3.6V
AN EL A 2% R e PSRR | 65 85 - dB | OCP&OVP %%, Vbbb =3.6V
ARSI HI L | CMRR | 65 85 - dB | OCP&OVP %%, Vpp =3.6V
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BLBU(AID) 88 S 5% (VDD = 2.4V - 5.5V, GND = 0V, TA = 25°C, fosc = 30kHz - 10MHz, FRIEFHH )

e 21 /e | B/ME | BEBE | HRE | B %A
biic NR - - 12 bit | GND < VAIN < VREF
WIS L 1 VREF1 | 1.95 2 2.05 \Y;
WIS L 2 VREF2 | 2.388 | 24 | 2412 V | VDD =2.7~5.5V
WIS EHE 3 VREF3 | 3.25 3.3 3.35 V | VDD =3.6~5.5V
AN S L VREF 24 - VbD \Y;
ADC % N\ HJE VAIN GND - VREF \Y;
ADC % N\ H [H RAIN 2000 - - kQ | VIN=5.0V
DL N L PR HE T P BT ZAIN - - 10 kQ
ADC ¥4 Hi AL |AD - 1.5 3 mA | ADC ¥ #2388 T4E, Vop = 5.0V
‘g VDD =2.7~ 5.5V, VREF =5.0V/2.4V ,
PANE[EVASY - -
ZEoy R R 2 EDbNL +1 LSB ADC GLK < 1.0MHa
e Vpp =2.7~ 5.5V, Vger = 5.0V/2.4V ,
I PANE|SPALY - -
o Aek iRz EINL +3.5 | LSB ADC GLK < 1.0MHa
e o VDD =2.7~ 5.5V, VREF =5.0V/2.4V ,
%I pE - _
TR R EF +4 LSB ADC CLK < 1.0MHa
=g VDD =2.7~ 5.5V, VREF =5.0V/24V ,
ImFe B iR 2= Ez - - +6.5 | LSB ADC GLK < 1.0MHa
N N VDD =2.7~ 5.5V, VREF =5.0V/2.4V ,
rTl'\é . 7T - - =+
MRz EAD +8 LSB ADC GLK < 1.0MHa
ADC B & 3 taD 1 - 33.4 ps | fosc = 30kHz - 10MHz
ADC 48t [ teNv1 16 - 29 tap | & ADCM =1
ADC 4 I [] tenv2 - 204 - tap | % ADCM =0, ADCS=0
ADC 45 In [a] tcNvs3 - 780 - tap | ¥ & ADCM =0, ADCS =1
S LR R VREF - 150 - |ppm/’C| WS % HBIE

BEBKSE (OP) HSKFE(VDD = 2.4V - 5.5V, GND

= 0V, TA = 25°C, fosc = 30kHz - 10MHz, B%IEAHFHH)

2 75 | B/ME | BBME | BKE | B %4
TAE lop - 0.5 0.8 mA | OPH 2
BN E FEE 1 Vempost| - - 15 mV | OPH XL
N B HLE2 Vempos2| - - 0.5 mV | OPHRL, kit
1\ HL Y VopIN | -150 - 300 | mV | f@AHIETERE
it E Y VopouT | GND - 2.4 V | VDD =3.0~ 5.5V

HAL R LB 45 (CMP) LS 41 (VDD = 2.

4V - 5.5V, GND = 0V, TA = 25°C, fosc = 30kHz - 10MHz, FIEAH )

¥ & | BME|RBE | BXE| B2 %44
TAER Issbc1 - - 335 | pA | CMPE%L » Vbp =5V
BN HL R Vemp 0 - 15 V | CMPE%
M) J8 5% 2 Ecwmp - - 15 mV | CMPH %
AN LB FRLE A L PSRR | 65 85 - dB | CMP &4, Vbp=3.6V
PR AR | CMRR | 65 85 - dB | CMP 544, Vbp=3.6V
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R ES MBS (GND = 0V, TA = 25°C, fosc = 32.768kHz - 10MHz, B3k 5 H i H)

DWO01
cs
oD _oC

28 5 | B/ME | AU | BOKE | B4 *M
(iSEENE S =K ANy VLVR1 | 3.8 4.0 42 | V | LVREX
I A HLE 2 VLR2 | 23 25 27 | V | LVREXK
M B (UES%):
Voe=+5V
1 DC-DC
-I-C2 .J_:.cm i:,Cﬂ J_cs .-l:.012 .-l:.013 BAT&%’:L_ vee
_T104 Teawrrrov T zzurriov T“Thw Traov BATTERY — C5
u1
Voo X————— PWMI1 PORTD.1 (18 ock
R12 B2 21o0rtc2 poRTDO S ANS
arr|| QUIE 3 PORTC.3  PORTCA |14 PC1
o b : RESET 8 PORTC.0|13__PCO
e 104 GND = poRTEOMZ2 &« D2
o4 VCMP&ANO 6 | porrag Voo |11 Voo J_ Voc
BAl___T1PORTA1  PORTB:3 |12 PE3
x— 8 1 PORTA2 PORTE.2 |—9—_OPINO ﬁﬁ-E ;ﬁgg B3 Bar+
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ZRIERS)

Part No.

Package

B311/016LU

16L SOP
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HEFR
SOP 16L(150mil) #MER~F

iy

LN N VE S

m| R
O
A4
AHHEEq0 0 v
1 8
. D
= 5 [
< < \
o U - - - Y \ /
ﬂ . ) [
Seating Plane See Detail F
poae) R~F (P RF (ZXK)
Min Max Min Max
A 0.053 0.071 1.35 1.8
A1 0.004 0.010 0.1 0.25
A2 0.049 0.061 1.25 1.55
b 0.013 0.020 0.33 0.51
c 0.008 0.014 0.2 0.35
D 0.386 0.394 9.8 10
E 0.150 0.157 3.8 4
e 0.050(BSC) 1.27(BSC)
He 0.228 0.248 5.8 6.3
0.016 0.050 0.4 1.27
0 0° 8° 0° 8

47



