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VDD=5V, T=25°C -1.5% +1.5%
HIRC iR53TER FHIRC |VDD=2.2V~5.5V, T=-20°C~70°C -3% 32 +3% | MHz
VDD=2.2V~5.5V, T=-40°C~85°C -5% +5%
LIRC ¥RsgsmR FLRC |VDD=5V, T=25°C 50% | 32 | +50% | KHz
24 PFRC %M £
15 #/s i B | BB | BX | B
VDD=5V, T=25°C -1.5% +1.5%
PFRC iS5 FPFRC | VDD=2.2V~5.5V, T=-20°C~70°C -3% 32 +3% | MHz
VDD=2.2V~5.5V, T=-40°C~85°C -5% +5%
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ERRBIRE EZ | VRer=VDD, Fabc=1MHz, Tcon=27us +4 LSB
HEnRE ET | VRer=VDD, Fabc=1MHz, Tcon=27us +4 LSB
LEHERT S Fapc |VDD=5V 1 MHz
SLIRATIE) Tcon 14 27  |1/Fapg
ADC INEB[E VAIN GND VREF v
ADC I \BEHT RAIN 2 MQ
ADC I NEER IAIN Ua
ADC Bh7SE7R IaAbD | VDD=5V, AD #&itarh 1 Ma
ADC E5FER laps | VDD=5V, ADC %7 0.1 1 Ua
RS STREZIRTT ZAIN 10 KQ
POER 1/4 53JEELEYE | Rewi | Vin=VDD=2.5V~5.5V 32 48 64 KQ
RS ELE -1% 1/4 +1% | Vevi
4% VDD VDD
VRS ERE VIR, T=25°C -1.5% +1.5%
ADC &%HE VREF | BEIREBSEEE VIR, T=-20°C~70°C 3% |2/3/4| +3% Y%
PERAEPSEEBE VIR, T=-40°C~85°C -5% +5%
EIRINEBSE R E VER 2 VDD
VIR B T{FBE VIR | IEENEBSEREE VIR VIR+0.5 VDD Y
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BhicHF i5i8E #RME B | KE | 5f&
ADDAR R  |RF1ACCHEM, SRENACC R+ACC—ACC 1 1 |CDCZ
ADDRA R |RF1ACCHEM, &EEAR R+ACC—R 1 1 |cDCz
ADCAR R |RFIACCHEM (HCHxd), BREAACC R+ACC+C—ACC 1 1 |C,DCZ
ADGRA R |RFDIACCHEM (& Cing) ., EREFAR R+ACC+C—R 1 1 |CDCZ
RSUBAR R |R#0ACCHEiR, £584FNACC R-ACC—ACC 1 1 |C,DCZ
RSUBRA R |RF1ACC#E, ZEEAR R-ACC—R 1 1 |cDCz
RSBCAR R [RF0ACCHER, (H Cind), LERFNACC R-ACC-/C—ACC 1 1 |CDCZ
RSBCRA R |RFIACCHIR (% Cirg), EREAR R-ACC-/C—R 1 1 |¢,DCZ
ASUBAR R |ACCHIR#EiR, ESRENACC ACC-R—ACC 1 1 |C,DCZ
ASUBRA R |ACC#1R 18, ZEEREFAR ACC-R—R 1 1 |cDCz
ASBCAR R |ACCHIR#ER (# Cind), EREANACC ACC-R-/C—ACC 1 1 |CDCZ
ASBCRA R |ACCHIR#ER (W& Cing), BERFEAR ACC-R-/C—R 1 1 |C,DCZ
ANDAR R |RF0ACC SigfE, SRIFEAACC R and ACC—ACC 1 1 Z
ANDRA R |R#0ACC SigfE, ££REAR Rand ACC—R 1 1 z
ORAR R |RF0ACCHRE, FERIFENACC R or ACC—ACC 1 1 Z
ORRA R |RF0ACC=i2fE, &REAR R or ACC—R 1 1 Z
XORAR R |R#0ACC BaIRlE, EREFAN ACC R xor ACC—ACC 1 1 Z
XORRA R |R#1ACC BafiffE, &REAR R xor ACC—R 1 1 Z
COMAR R | REWR, ZREFEANACC R B —ACC 1 1 z
COMR R X REUR, &REFAR REUR—R 1 1 z
ACC[7]—C
RLA ACCBRRER (T CIn&) ACC[6:0]—ACC[7:1] 1 1 C
C—ACC[O]
R[7]—C
RLAR R [RIEIREH (5 Cing), ERENACC R[6:0]—ACC[7:1] 1 1 C
C—ACC[O]
R[7]—C
RLR R [REFREH (7 Cird), BREAR R[6:0]—R[7:1] 1 1 C
C—R[0]
C—ACC[7]
RRA ACC BN AR (5 CIRg) ACC[7:1]—ACC[6:0] 1 1 C
ACC[0]—C
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R[0]—C
RRAR R [R{EFRATR (F Cird), GEREFANACC R[7:1]—ACC[6:0] 1 C
C—ACC[7]
R[0]—C
RRR R [REBEHRER (F Cind), BEREAR R[7:1]—R[6:0] 1 C
C—R[7]
. R[7:4]—ACC[3:0]
SWAPAR R |3 R NEEHFT5, SERFA ACC 1 -
R[3:0]~ACC[7:4]
SWAPR R |3t R BUBSEESTES, EGAR RI74I= RIS i :
R[3:0]—R[7:4]
MOVRA R [ ACCTEAR ACC—R 1 -
MOVAR R |# R7EN ACC R—ACC 1 z
MOVR R [ RZEAR R—R 1 z
CLRA BE ACC 0—ACC 1 z
CLRR R [{BER 0—R 1 Z
INCA ACC BN 1 ACC+1—ACC 1 -
INNR R |REISDT R+1—R 1 Z
INCAR R [RIN1, EREANACC R+1—ACC 1 z
DECA ACC B 1 ACC-1—ACC 1 -
DECR R |[RER1 R-1—R 1 Z
DECAR R [RiE 1, ZEEFEAN ACC R-1—ACC 1 z
JZA ACCEIN1; £558% 0 Mkt F—%ES ACC+1—ACC; #5875 0 PC+2—PC| 1/2 -
JZR R [REM1; &85 0UBLIT—KES R+1—R; %5875 0 PC+2—PC 1/2 -
JZAR R (RN, BREANAC; £5R50 NBE TS5 R+1—ACC; 579 0 PC+2—PC 1/2 -
DJZA ACCER 1; £55 0 Nkt T%i55 ACC-1—ACC; #5879 0l PC+2—PC | 1/2 -
DJZR R |RERE1; &8RN 0 WBIT—ES R-1—R; #5579 0 M PC+2—PC 1/2 -
DJZAR R [RiF1, ERFEAN ACC; 558790 NBPHE F—&IES|R-1=ACC; 455879 0 W PC+2—PC 1/2 -
BCLR R,b [#§ REIZE b iLi50 0—R[b] 1 -
BSET R,b [ REE b IS 1 1—R[b] 1 -
JBCLR R,b (& REYE b iR 0, MBI TF—5ES # R[b]=0, M PC+2—PC 1/2 -
JBSET R, b [&H REIE b i1, MBHIT—5IES # R[b]=1, W PC+2—PC 1/2 -
ADDAI K |K#OACC#EM, £REANAC K+ACC—ACC 1 C,DCZ
ADCAl K |K#1ACCHIN (F CHrs), EERIFAN ACC K+ACC+C—ACC 1 C,DCZ
ISUBAI K  |K#1 ACC iR, ZER1IFENACC K-ACC—ACC 1 C,DCZ
ISBCAI K |K#1ACCHRE (FCIizE), EREA ACC K-ACC-/C—ACC 1 C,DCZ
ASUBAI K |ACCHI K #8i, Z5REFEANACC ACC-K—ACC 1 C,DCZ
ASBCAI K |ACCHIK#EiR (W Cind), &R ACC ACC-K-/C—ACC 1 C,DCZ
ANDAI K |K#0 ACC 5ifE, £587FEN ACC K and ACC—ACC 1 z
ORAl K |KF0 ACC B, LN ACC K or ACC—ACC 1 z
XORAI K |K#1ACC BakigfE, &58ENACC K xor ACC—ACC 1 z
MOVAI K | K% ACC K—ACC 1 -
T e PC+1—TOS 5 )
K—PC[12:0]
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REIMBT AP FH
GOTO K |F&i4bkit K—PC[12:0] 2 1
RETURN NFEFIRE] TOS—PC 2 1
TOS—PC
RETAI K |NFEFEIRE, 75 KENACC 2 1
K—ACC
TOS—PC
RETIE MAEmRRE] 2 1
1-GIE
NOP ZSBE ZSIBE 1 1
DAA BCD IBINER, 18 ACC BY{EIEEE 9 BCD 75 ACC(HEX #8)—ACC(BCD #3) 1 1 C
DSA BCD iBiEE, 15 ACCHY{EEEE S BCD #3 ACC(HEX 3)—ACC(BCD #8) 1 1
CLRWDT EEE TS 0—WDT 1 1 |TOPD
STOP BNEIFERELC 0—WDT; CPU%{Z 1 1 |TOPD
i

1. ACC-BEAEZIEETENE, R-HiEfFEE K120,

2. WFFHBHEKIES, BERMEFEMREL, MISSTE 2 1VF8, EURE 1158
3. XWIFibIgEE S R B0 CDCZ iRERNSS, FHEZISS b 7q= PFLAG,

3.2

AR

O IR A2 N OTP AUAEfE 2%, 2Kx16 A7 Al 2% [B]VE HI v 0000H~07FFH. #2547 fifi 25 bk
SR BT R

SrigisHit (0000H)

BREFX
(0001H — 0007H)

chit A\ O ik (0008H)

BRERFX
(0009H — O7FFH)

L IEhE a8 e S0k, ml it 2917 2% INDF3 7 1] FSR1>256+FSRO $& [ [RIFE 7 17 fifs 2tk v (1)
WA . Bl B AR T h i BURE FE A2 1% 25 0155H Hihi- AN 2, & 8 FEAENBIRZMESS 11H Hodilk, 1% 8

; % 01H B A FSR1

: % 55H 5 N FSRO
; L FSR1>256+FSRO & [A] I FE P A7 fii g bl (0155H)

. PRI, B 8 ALfEN HIBYTE, fik 8 FifEAN A Zi17a%

DLAFNEE A7 45 10H Htik

MOVAT 01H
MOVRA FSR1
MOVAT 55H
MOVRA FSRO
MOVAR INDF3
MOVRA 10H
MOVAR HIBYTE
MOVRA 11H

s K 8 S AF NEUR A7 fit 4% 10H bk
: M HIBYTE {2HX & 8 47
s 8 MAEANEUR A7 A 11H Hudik

KA T
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33 HBEABE

BHE A7 it e B0 558 FH AU 766 4% GPR %nf%ﬁfkiﬂﬁé%ﬁ%% SFR, Bk HhE e SR %, GPR Al H
e HkEki@E T INDFO/INDF2 [8)#: 50k, SFR A] B8 S-hkaki@ st INDFL/INDF2 [a]4: 34k .

HuEFiRss XithhitprgdE

Hatak x® | 0/8 | 1/9 2/A | 38 | 4c | 5D 6/E 7/F
000H-07FH | GPR B ETiEREX
080H-17FH | {EB REE
180H-187H INDFO | INDF1 | INDF2 | HIBYTE | FSRO FSR1 PCL PFLAG
188H-18FH MCR | INDF3 | INTE INTF | OSCMR | LVDCR | DRVCR
190H-197H |OPO OEPO PUPO PDPO |OP1 OEP1 PUP1 PDP1
198H-19FH | SFR | TOCR | TOCNTH | TOCNTL |TOLOADH|TOLOADL PFRCCR | PFRCCAL
1AOH-1A7H TICR | TICNT | T1LOAD | T1DATA [PWM1CRO[PWM1CR1PWM1CR2
1A8H-1AFH T2CR | T2CNT | T2LOAD | T2DATA | T2DATB |PWM2CR
1BOH-1B7H ADCRO | ADCR1 | ADRH | ADRL [OSADJCR| POADCR | P1ADCR | POKBCR
1B8H-1FFH | {R88

E: LRPIREESAUAIRAFRER, ELHEIEE, SARETGESZNE A ESLIE.

HiEFiasE S bRzt it A pY
15141312 1 1098|7|6|5|4|3|2|1|o ShHEs
0 SREIESHY 9 fuitshit BEiESHHELR,
0|0 FSRO IEESHHER 0
0] 1 FSRT (SR 1
FSR1 FSRO IS HHER 2

HEFHAE, RO IR 9 MR AF e thhl, @it fE4v5m, FhkyEREA 000H~1FFH.
fi: IS EE T HE AR O HOE 55H B NEE /72§ 010H ﬂﬁﬁt
MOVAT 55H
MOVRA 10H s KR 55H 5 NHE A4S 10H ok

(B4 F-HERE S 0, A& DL FSRO A7 fifi e itk #5 41, @ik INDFO 15 i), S-hEyERElA 000H~0FFH.
s 3 A S hE A 0 K 55H B NEHE fE 1% 2% 010H Huhik:

MOVAI 10H
MOVRA FSRO
MOVAT 55H
MOVRA INDFO : J4 B3R 55H BN FSRO 38 7] [ 5 dR A7 fif 2%

A 1, 2L FSRL AR g s thhtfe4t, @i INDFL v5lw, F-HEvuRN 100H~1FFH.
s JE A A SRR 1K 55H 5 ONEHE AL i 4y 110H Huhlk
MOVAT 10H

R E F 16/71
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MOVRA FSR1
MOVAT 55H
MOVRA INDF1 s AR 55H BN FSRI 8 A (K548 £E 1% 2% h

[T 2, &L [FSRL:FSRO] A4 a5 thhk 5%, @i INDF2 Vi in), F-4k3E 5 0000H
~FFFFH. f: J@id S hkaist 2 #¥£0ds 55H 5 AN EHE 7445 0110H ik

MOVATL 01H
MOVRA FSR1
MOVAT 10H
MOVRA FSRO
MOVAI 55H
MOVRA INDF2 KB 55H 5 N FSR1>256+FSR0 15 4] i BUHE 771 2% vh

F: [ESUHRE 2 AT FU 0~FFFFH, (Bi5IEEEFFIE7 PR EXBIURT, IELEEFHE, BAMETES
EXB U RIEE,

34 B

8 HERRIR L, R I W sl AT T RE P R CPU =K PC H B IS RAT s AT i
R [AHE 4 BT AR P IR (AR, AR TR A 3 AR PC.

35 HHFAESE

HiEisH SR
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
FSRO FSRO7 FSRO6 FSRO5 FSRO4 FSRO3 FSRO2 FSRO1 FSROO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
aE X X X X X X X X
BIT[7:0] FSRO[7:0] — ¥#E R4 745 0
FSRO: (A4S HbA 0 iy484%r, BRAIEF IS 2. 3 M4REHIK 8 fi7.
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
FSR1 FSR17 FSR16 FSR15 FSR14 FSR13 FSR12 FSR11 FSR10
R/W R/W R/W R/W R/W R/W R/W R/W R/W
aE X X X X X X X X
BIT[7:0] FSR1[7:0] - ¥l REH 74 1
FSR1: (A4S b 1 485, BRAEF IS 2. 3 1484 8 fi7.
KBPHE T 17/71
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ARSI SRS
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INDFO | INDFO7 | INDFO6 | INDFO5 | INDFO4 | INDFO3 | INDFO2 | INDFO1 | INDFOO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
HaE X X X X X X X X
BIT[7:0] INDFO[7:0] — [a4%F- 177 4745 0

INDFO: INDFO A2 &5 /7 2%, % INDFO S-hikSBr 2% FSRO 48 [n) (1 B s A7 fif 2% bl i3k

(I, T SEER: T

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INDF1 INDF17 INDF16 INDF15 INDF14 INDF13 INDF12 INDF11 INDF10
R/W R/W R/W R/W R/W R/W R/W R/W R/W
baE X X X X X X X X
BIT[7:0] INDF1[7:0] — [AJ4%F-HE37 745 1
INDF1: INDF1 S22 A7 2%, XF INDF1 G-k sfr @) FSR1+256 5 [a] (AL 47 fif o Hb
BEHEAT U, AT SEBLIE Sk ThRE
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INDF2 INDF27 INDF26 INDF25 INDF24 INDF23 INDF22 INDF21 INDF20
R/W R/W R/W R/W R/W R/W R/W R/W R/W
aE X X X X X X X X
BIT[7:0] INDF2[7:0] — [AJH&F-hk 54745 2
INDF2: INDF2 A& Bie5 74, X INDF2 SFHhiksEprie % FSR1>256+FSRO Fi ] 1 £ 4 17
fitg 25 MU AT U 1), AT SE A1 -0k Dy e
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INDF3 | INDF37 | INDF36 | INDF35 | INDF34 | INDF33 | INDF32 | INDF31 | INDF30
R/W R/W R/W R/W R/W R/W R/W R/W R/W
HaE X X X X X X X X
BIT[7:0] INDF3[7:0] — [al#:T k347 %% 3

INDF3: INDF3 N2V ar78%, X INDF3 F-hk5E2FrAEXT FSR1>256+FSRO 15 [ [ FE 7 4%
B E AT VT IR), AT S )4 SR T RE

iZ: Ef7as INDF3 (RAIERGZENIES (MOVAR INDF3) ZiTiEiRIRlE, EENAE 8 (L7 HIBYTE &i7s%,

1T 8 (ifFA A Fi7ss,
FIRESFREFS
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
HIBYTE | HIBYTE7 | HIBYTE6 | HIBYTE5 | HIBYTE4 | HIBYTE3 | HIBYTE2 | HIBYTE1 | HIBYTEO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
MaE X X X X X X X X
BIT[7:0] HIBYTE[7:0] — FHAE R T 1B A7 4%
HIBYTE: HT/7mGEit INDF3 vj [0 F2 7 A7 25 B BT e B N 25 1) 7 8 Ar EidiE -
RBKEF 18/71
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EFETHTSREFD
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PCL PC7 PC6 PC5 PC4 PC3 PC2 PC1 PCO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
MbaiE 0 0 0 0 0 0 0 0
BIT[7:0] PC[7:0] — FEFF4REF T EARK 8 fir
FERFHREN T EER (PC) A LAR JURHERAER R
> FizfriE4: PC=PC+1;
& 84 GOTO/CALL: PC = #5401 13 fir;
< jR[A1#E4 RETIE/RETURN/RETAI: PC = HEFARTH (TOS):
X} PCL #:4E45 4
< X PCL #:1EMNiE$s4: PC= (PC[12:0]+ALU[7:0]);
< X PCL BfERHARTE 4. PC={PC[12:8]:ALU[7:01(ALU iz 545 %)}
CPU REHFR
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PFLAG - - - - - Z DC C
R/W - - - - - R/W R/W R/W
baE - - - 2 - X X X
BIT[2] Z - Ehpbhe
0: HARSBZHIEHEILERANE;
1. HARSEZHEZENSERNE,
BIT[1] DC — FF b ME S bR &AL
0: JEEER 7 AL kI FI 2 L
1: RS a AL ks F AT A
BIT[O] C — kM AR EAL
0: IEIBERToAL; WkiEEN A EA: BAER HEHE 0
1 IEIEEE AL wais S e B e B 1,
ISR
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
MCR GIE TO PD INTIM1 | INTIMO | INTOM1 | INTOMO
R/W R/W R/W R/W R/W R/W
MbaME 0 - 0 0 0 0
BIT[7] GIE — " fiifefs
0: BRI A b
1. AR b W fd BE A7 e E CPU A2 75 Wi B2 o st BT ik 2 4] o K
Y ¥z & A 19,71
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I CE: A S FA
BIT[5] TO — &I thbr AL
0: LHEL, siPAT CLRWDT/STOP 54
1: R4 WDT i
BIT[4] PD — ZENRIFERL bR AL
0: EHEA, B AT CLRWDT 54
1:  #$h47 STOP 54
BIT[3:2] INTIM[1:0] — ZR¥BAWr INTL il 7 Ok FE A4
INT1M[1:0] INT1 &A=t
00 s iy =3
01 ThEOhtA
10
™ IR
BIT[1:0] INTOM[1:0] — #R¥8HHWr INTO fil & 77 ke $84r
INTOM[1:0] INTO &A=t
00 by ity Y3
01 ThEOhtA
10
r FESEET AR
i 14 2071
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% 19 faX 6B

MC9931 JF FFH
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3.6 HAPEBREF
RN RGEIEH TR, 2ok By (i B 25 B UG 68 T S 27 i 38 Xtk 76 b i
fib A 2 A JE I B RN AR, I B A BB R B R TAEIRAS o At a8 ch P ]
PN AR BB T, TR R AR N AT I S e

GHPHRE Y, & XT:

s Thieixen
ESRTER T Fepu 3SRIsEE:
FCPUS Fcpu=FHosc/4; Fcpu=FHosc/8;
Fcpu=FHosC/16; Fcpu=FHosc/32; Fcpu=FHosC/64;
RSTEN RST HNSBERNRE:
P04 J9oNRERIED; PO4 It N /Hn R
LVRVS LVR Sf7EEEIEE: (VR BERGHER Feru REN TIERERE)
1.8V; 2.0V; 2.4V; 2.7V; 3.2V;
LVR IR E :
LVRMD LVR tREEFFIS;
VR HIETEN TR, AR TR,
WDTM WDT &Rk E:
WDT $a#2Xi4);  WDT IR TXRE,  WDT I8 E;
WDTT WOT iz tH AT iElsesE :
16ms; 64ms; 256ms; 1024ms;
SMTVS i 2R R (ELIEHE «
2.0v/0.8V; 0.8VDD/0.2VDD;
P17RUC P17 EREBBENEHEIRE:
P17 ERFBBENEER P17 LRIEBFESRIET;
pailfic P16 MHFEERSMEHIRE:
P16 ThFEBEMEEH P16 TRIEEFESEMETA
ENCR ERRBNERE:
RSN, RSN,

KA T
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4 A GuH4ap

RNt 2248, 0 H ERIATE RS I B Frosc BX R SN & Frosc S T4, 40 sm
B T #F Frosc Fl1 FLosc 2 [a] 1) 3 .

G5 It Frosc [ 8 A 30 4 RC #R7% 2% HIRC (32MHz) B4 Frire; RGN & FLosc
& 72 N N AR RC $:3% 2% LIRC (32KHz) B4 FLirc.

CPU Uit d, IS4y AT 78 R 48 =it 8 Frosc Al R SNt 41 FLose Z [al4)# . 1% 4% Frosc I,
CPU Kyl &P 4% Fepu il it B 7 FCPUS #£#f; %+ Frosc i, Fepu [E 7€ N FLosc # 2 4340,

WDT CHT ) HLB I Bl 2 9 A BRI RC 4R35 4%«

RERvTEE

/64

A ERSSHRCHR% 25 | FHosc
HIRC:32MHz FHIRC

A ER{RSARCHRH 25 | FLosc
LIRC: 32KHz FLIRC y

41 ARHMRCHH B
A EL 1 MRS )y 32MHz HIRTREEE HIRC HR3% 38, 7Tl RGLR AT bl U5

42  ARFMARC KT H

SAWE 1 MRGIER ARG DY 32KHz () LIRC Jk a8, W HERGRAIN $PIE, BT R% L8
JERTHE . WDT 8B 25 5 HL

R E F 22/71
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43 AR IHEEKX
O SR E A, E IR, HOLD £, HOLD2 #i X AARIREE X252 Fh 24 T/ER.
T{EtEsK A RRIRS
FEERXT, RESN
BiE  |[{REELT, CLKSE0 CPU BiEiz1T, B/RSAR RIS TIE
HOLD1/HOLD2/{RIRIE T, CPU Ifg
EiEiEt TR, CLKS &1
E CPUBIEST, EHRATSHER HFEN JRAE
R e REzET, SRR RE
5=, SR , ST R
HOLDY | B/t &, HFEN B 1, $145 STOP 55 CPU Ef2, SSRRTHERETIIE, (ESRATEhRE
LFEN k2
HOLD? | &/{fiEiET, HFEN5 0, LFEN & 1, #4T STOP1ES | CPU EiE, EolidihEELE, (FSantsET/E
KR | B/EEER T, HFENE 0, LFEN &0, #1147 STOPIES |CPU EiE, B/ERRtihEgE1E

Z#: WDT f#iEX LIRC, WDT FSHT LIRC #5—HE IEmi SR 5% LU0,

TR EE
STOP#5 < CLKSE 1 STOPIE %>
RERIR RERARS
o [SRESE 5N fRRIR =
HOLDRS | cpumgs CLKS;50 cPumeRg | HOLDIRSL
SRR IREIFE
BRI AR RS 1
- NN
HFEN
CLKS
STBH
i TAEFEH TAEF TAEFES| LT LA T
EBHE T 23/71
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TIriENHFeR
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
OSCMR STBL STBH CLKS LFEN HFEN
R/W R R R/W R/W R/W
MbaE X 1 0 0 0
BIT[5] STBL — fIA £ R R A bR &AL

BIT[4]

BIT[2]

BIT[1]

BIT[O]

44

0: AT P IR BOR AR AE 5
1o A CRRE IRV s

STBH — i fhR & RS hr S AL
0: A BRI IR BOR A E 5
1o e iR O E IR

CLKS — CPU s 47
0:  RGuEi#{E N CPU I8
1. RGBS £ E N CPU I 85

LFEN — iAo B A GEA7
0: [ERER/HOLD #550F, (A e yiis 1k T4,
1. RS ERR I T AR,

HFEN — =53t s s G for

0: FEMRIE/MRAR/HOLD LU, i il ik T4,

1: mEUN R AR 4 A

R FAE X

O R B R A 2 AR OIS AT, TIARHR AR HOLDL 455X HOLD2 # s 9k hAE A .

HUT STOP 464 T RGN EIFERE S, RN R G547 2 BLF 5

e

CPU 1% ILi21T;

R A [V AR A5 1 A B2 B Y PRI PR35 5

RAM N A RFEAAL

B 1 4m \ n H g TOR B R A AR

SE I 28 FLA B R A AT 1k, AT AR FEAR SR T A

PAR 15 DL T {28 SR IR D AR AR K

<>
<>
<>
<>

ERREAL;
SNEREAL CEA SN E AL DIRE D

H WDT #i CERIIFER T WDT {RFrZk S T4E);

AN SRR A CEA AN BT ZhRE D

KA T
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& ER R WO A CEARDIFERE T 2 I S IR RF AR S T A ),
> AREATWAERRE CEHRETRIIIRE);

M
1. EDFEIRTL TR FBHERAT, BEXTEAIREH B, WAL BLEITIFERETL, EXEIIREHEE IS
TIREFEEEE (], WIRIEHE CPU BiTTF—515S, BN EE(THIRET S (EGH TS, RIGEE

CPU GATTHEES e
2. FEFXFZILAISIB, EFEXIRT /O iGIRERGIL. HALHTBA FHFEES, HUBE5IMZE
iz 3 bt T
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5 Rfx

51 ZAa&4

O EE s LM R A 7
< LHENL POR;
> AP
<> AKHEEAL LVR;
< WDT &l &L

R EAR AR, REHANELRGE, PATHIIRMIRIE I EE SFR NRAAIIA{E; B E
Mo, RGURIMEALRE, CPU IR EH WFEFP 474k 4% 0000H Hulib AP0 4T 154

BN POR AR HEEE AL LVR 2k R4 LSRG s, BG4 mHITIHRG &, BN
IR e RN ARG 8 75 B — € MU 8], T AR Gt o DR 4R — 78 I 1) - R SE IR RIR 3% 45 45 Ja A T IR A% T
HMEREALAN WDT EALA SR LR &5, B ALARERIN 2 G R I B AL SE N AR 3 454 Jm BT
2R TAE

TEREA ARG TR Z 18I Fr ok R A & -

HREE

| | |
| | |
| | |
SMNERE AL I [ I
| | | | |
| | | | |
WDTE {3 | | | I |
| | | | |
S | | | | | ' |
| | [
iR g1k =L ER FiF
- B RS e |5 B B |G5|%| 28 |B 55 —
RYURTS RGN Q%Eﬁ§%ﬁu£%@?§mﬁ%ﬁgﬁﬁg RYIEIT
B |4 B |4 B 45|17 B |4

it BEREFEAHELBEIEBEIFAIER ) VDD BELFRE, TSI/ H{TREER, LERER ST
fEAT VDD BEEEFE Fcru R TEE EBEP.
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52 Le 4

ORI AT A R DUE RPRGE L 1858 R B0, B0 R b Al A B e i I R Bl i 2
REPRIE RGP SE R AL

bR R A RE AT DU Y AR LA P8R

(1) KRS TR, SR ke T ERE AL Veor HFORFFFEE
(2) #H17 LVR Ife, WIFSEAF L T VLR FFORFFREE s

(3) HAANEEALIRE, WA A5 k& T Vih;

(4) VIR 2 A7 45

(5) JHEEMBIRG A%, FF5F R BUN R DU IR % 455 0E 5

(6) LHEH, RGUITHEHATIES

53  Sh3 A4

O R AMBE AL RE VT IE I L E 5 RSTEN JFR, SIIBONAMNE R A BRI T R AN = AL DI fE, 3w K
RIS B B E sh iR . AMER R A A 1 RST AN R, RHEFAR. Zim Ay
I, RFIEWIET; WANRETE, REGEL.

54 fKEEEAE

O B R S A R A B LVRVS k. H R ARSI A — o 1 Bl e, TR0 A
6% /AT (HLAME), Y JEHE RS LVR BER LVR A%, R2ZWBEIEEET FFFE LVR BE
+6%/5 LVR B4 il

55 FHIIBEAL

A1 (WDT) BALZE R FE LR BT R R LS. IEHE ST, HP R E X WDT &
A AT A F AR, DUORIE WDT At 35 IR H SO, R RILI X WDT ERf 8im %, WE T
S WOT i i 2E B/ T E AL, RGEFHI6, REZERE.

Z: FERILT CPU BfEI(E, HULAIE WDT iiit!, JRIGE CPU A7 ~£L£1iL.
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6 I/O g
61 @A I/OZhsk

O P I B N e RS P 8 £7uw 1 POL Pl. BT 1O i I3 S Fria 3 ks N, & P04 4M¥) 1/0
Ui 1) SRR R Y o BRI B 110 S A, 300 Lk B AR TR N . PWM % . ADC
LN . BB S i N 25 B Thig .

iROES e
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IOPO PO7D PO6D PO5D PO4D PO3D PO2D PO1D POOD
R/W R/W R/W R/W R/W R/W R/W R/W R/W
aE X X X X X X X X
BIT[7:0] PONd — POn i 1 8547 (n=7-0)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IOP1 P17D P16D P15D P14D P13D P12D P11D P10D
R/W R/W R/W R/W R/W R/W R/W R/W R/W
aE X X X X X X X X
BIT[7:0] PINd —P1n ¥ 188467 (n=7-0)
Z: FREWYEIELmE T, ERIEERF VDD BENR~LFE T,
wOA RS Fee
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
OEPO PO70E PO6OE PO50OE PO4OE PO3OE PO20E PO10OE POOOE
R/W R/W R/W R/W R/W R/W R/W R/W R/W
aE 0 0 0 0 0 0 0 0
BIT[7:0] PONoe — POn it H fay tHAE AL (n=7-0)
0: i FAE M, 323 AR L 1 R4 FPIRES
Lo I R4 1, 3o VR R e i 11 FR) 380 25 A7 41
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
OEP1 P170E P160E P150E P140E P130E P120E P110E P100E
R/W R/W R/W R/W R/W R/W R/W R/W R/W
MtaE 0 0 0 0 0 0 0 0
BIT[7:0] P1Noe — P1n i 4 i g7 (n=7-0)
0: i HAE M, 323 g/ E R S I 1 R4 LIRS
1. s EAEJvSm s B, s AR 5 B o 11 ) 8l 2 A7 1
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A= 19 faX 68 F

MC9931 JF FFH

V1.4

6.2

AR L/ TFiefd

B i 1 24 30 R AR i H B, ELX A B 1 2 A7 g r 35 1) L /T Bz BELAE i 1 AT IR S
B A R i I Ab T-aa RSB, b/ $ FEBH A g A TRk
P17 HirEBHAN P16 NHHEPHEM WA R, HTEE 2 A5 WIERES .

LA pRIEHIS1FES
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PUPO PO7PU PO6PU PO5PU PO4PU PO3PU PO2PU PO1PU POOPU
R/W R/W R/W R/W R/W R/W R/W R/W R/W
aE 0 0 0 0 0 0 0 0
BIT[7:0] PONpu —POn i 114y AR BH%HIA7 (n=7-0)
0: iy 1 PN B b7 FLBH TG &K
1: oy P96 b H B A 2
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PUP1 P17PU P16PU P15PU P14PU P13PU P12PU P11PU P10PU
R/W R/W R/W R/W R/W R/W R/W R/W R/W
MeaE 1-U 0 0 0 0 0 0 0
BIT[7:0] P1Npu —P1n i I 4 ARSI (n=7-0)
0: Iy B _b s HLFH TG RK
1= i PR b o BH AT 3L
THiEBPRIEHIS1FES
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PDPO PO7PD PO6PD PO5PD PO4PD PO3PD PO2PD PO1PD POOPD
R/W R/W R/W R/W R/W R/W R/W R/W R/W
taE 0 0 0 0 0 0 0 0
BIT[7:0] PONpd — POn it I 47 FLBHA% 167 (n=7-0)
0: i I A R I IC AL
1. s BN R A B A LG
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PDP1 P17PD P16PD P15PD P14PD P13PD P12PD P11PD P10PD
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Ma(E 0 1-U 0 0 0 0 0 0
BIT[7:0] P1INpd —P1n % 1 N HzEBHIEHIAL (n=7-0)
0: i H NN hL AL BH G AL
1: i B+ FL A 2L
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sinsmcu N
=219 {23 €8 MC9931 JF FFHF V1.4

6.3 3% v X4

Y TR ATV R 1o, SR AT S B B 11 3 DU A S B S0, 5% 110 )
eI TS, 7 2 g L g, T 3 ot i 1 R ) 257 526 B 1 O30 110 Tifie (P -/ o Fiu B
% AR 2 )

IR ISR
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
POADCR - - POSDC | PO4DC | PO3DC | PO2DC | POIDC | POODC
R/W - - R/W R/W R/W R/W R/W R/W
WaME - - 0 0 0 0 0 0

BIT[5:0] PONdc — POn i [ # Dh el A (n=5-0)
0: Ak HI%T 1/0 Drfie;
1. M H T 110 Difie;

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

P1ADCR P17DC P16DC P15DC P14DC P13DC P12DC P11DC P10DC

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

BIT[7:0] PINdc — P1n uff I #F Dhged A (n=7-0)
0: fffgu 1 ECF 110 Thi;
1: RN O ECE 110 Thig;

64 350 IRFhIEH
O H7E P00 5 PO1 2 [A]. P03 5 P02 Z[8] N B A NMOS HiLiH, Al 2 7 s Ar 2 il Lo/ S8

o WL A e
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
DRVCR - - - - PO3PDR POOPDR [NMOSTON|NMOSOON
R/W - - - - R/W R/W R/W R/W
MYaE - - - - 0 0 0 0
BIT[3] PO3PDR — P03 ¥ [ T 437 FE FLi% £ 47

0: I NER R HLHERE N 16KQ;
1 g PN ER R Fz L FE N 850KQ

BIT[2] POOPDR — P00 ¥ [ T 437 F FHLI% 47
0: i AR FEFH Y 16KQ;
1. i N ER T R HLFH Y 850KQ:;

R E F 30/71



sinsmcu MC9931 J7 P> F A

V1.4

A= 1Y il 6B F
BIT[1] NMOS1ON —P03-P02 2 [i] NMOS %z il fif

0: W8 NMOS & <l

1:  PEB NMOS % i,
BIT[O] NMOSOON - P00-P01 [} NMOS ‘&4 il i

0: W NMOS %

1: PN NMOS & il
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7 A& TIMER

71 EF N HEETE WDT
I EN 25 WDT FIR 25N A SR RC Ry #s, WDT tF8ds i Hof 2 4708 Fr 8 fiE CPU.
A AL E 7 WDTM &% & WDT LAERN. #HiEFIHBLIFE, W WDT —H TAE, mSidEMREs

T WDT & B EA85F, ARIR/HOLD #xXF WDT % 4 mfiE CPU; EiEBARIIFER T oM, W
WDT 7EARAR/HOLD £ F EahiE k. 76 HoAh 77 XMefi CPU 5k & TAE .

AT CLRWDT #5458 STOP 354 H4l % WDT 4.

WDT 3% H i [a] A it B N 16ms/64ms/256ms/1024ms.

iZ: WDT affiffiE g EE, SThEREX, CARIES WDT B FRBEER 1/4,

72 2 ET0
SERT2E TO N 16 fr @Bt 508, 4 14 16 fribiit $as . WM. 2%, 16 fir
A,
&A@ FU L B RO, AT R 1 g K
S SRS b BTRIRS H e T B 5

/128 16 E R R TOREE
: i TOIF
Fepu —| N | TOCNT i ,[_,
FHosc — | am | /4 I A
FLoSC — ii-‘ I I
2l | TOLDHbuf | TOLOADL |
TCO =— /T/
p TOEN ~—— STOLOADL
TOCKS L 1oprs TOLOADH

SENT 2% TO, AliEIL A7 a8 TOCKS & F i #hJR, JEid TOPRS & Wikl , Bk i b i@t 75
Aas JE P2 AR TO THEES TOCNT BiHE 80 CEFAATTHEOD . Bl Ak vl ik $ 1~128 7340, X TOCNT 1)
AR EE B IR BRS, 10A ELARARANAS . 16 7 TOCNT KI5 TOCNTH Bl A 132/ 5 22 8%,
5 TOCNT R #5465 TOCNTH F5 TOCNTL, 1fiit TOCNT B 75 45152 TOCNTL i TOCNTH.

24 TOEN=0 I/, TOCNT ff#E:AAE, 5 HI T 178 TOLOAD #37BIZE A\ TOCNT H; 24 TOEN=1 i,
TOCNT i it%0, 503 0 Bt eh 45 o J5 = A v A5 5 Rl & A, SR Iibe & TOIF B 4iE 1, [ T0
H 28 24 H7 TOLOAD fE# N\ TOCNT & - aa T4

16 7 TOLOAD Bt 1 /> 8 frft i ZZmb#s (TOLDHbuf), = TOLOADL <> [ TOLOADH {&
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WA, WL TOEN=0, N|&x[FIN FA 22 @8 TOLOADL]# A TOCNT: # TOEN=1, N7
£ TO it 5 A K [ZE vh 2% TOLOADL] M4 N\ TOCNT. % TOLOAD {4i# %S TOLOADH, 5

TOLOADL.
ERSEE TO IZFISFR
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TOCR TOEN {RE8 - TOCKST | TOCKSO | TOPRS2 | TOPRS1 | TOPRSO
R/W R/W R/W - R/W R/W R/W R/W R/W
MeaE 0 0 - 0 0 0 0 0
BIT[7] TOEN — JER & TO fEFEAL
0: KHMIERZE TO;
1. JFEEREE TO;
BIT[6] R, HTHEEE “0”
BIT[4:3] TOCKS[1:0] —TO W Bk £
TOCKS[1:0] TO B
00 Fcpu
01 FHOSC
10 FLosc
11 TCO EFHA
BIT[2:0] TOPRS[2:0] — TO Fii 4 Sl bb ik A
TOPRS[2:0] TO RI¢hFRSSTEL
000 1: 1
001 1: 2
010 1: 4
011 1: 8
100 1: 16
101 1: 32
110 1: 64
111 1: 128
EAYEE TO iH&hse
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TOCNTH | TOCNT15 | TOCNT14 | TOCNT13 | TOCNT12 | TOCNT11 | TOCNT10 | TOCNT9 | TOCNTS
R/W R/W R/W R/W R/W R/W R/W R/W R/W
MeaE 1 1 1 1 1 1 1 1
BIT[7:0] TOCNT[15:8] — TO 14428 8 fr, An[ S ikt £as
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TOCNTL | TOCNT7 | TOCNT6 | TOCNT5 | TOCNT4 | TOCNT3 | TOCNT2 | TOCNT1 | TOCNTO
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R/W R/W R/W R/W R/W R/W R/W R/W R/W
MhaE 1 1 1 1 1 1 1 1
BIT[7:0] TOCNT[7:0] — TO i+%028MIk 8 £, ARSI it Has
EATEE TO EHFER
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TOLOADH | TOLOAD15 | TOLOAD14| TOLOAD13 | TOLOAD12 | TOLOAD11| TOLOAD10| TOLOAD9 | TOLOADS
R/W R/W R/W R/W R/W R/W R/W R/W R/W
aE 1 1 1 1 1 1 1 1
BIT[7:0] TOLOAD[15:8] — TO H#aFf7 s 8 fir, H T E TO MiH 2
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TOLOADL | TOLOAD7 | TOLOAD6 | TOLOADS | TOLOAD4 | TOLOAD3 | TOLOAD2 | TOLOAD1 | TOLOADO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
WMhaE 1 1 1 1 1 1 1 1
BIT[7:0] TOLOADI[7:0] — TO B ZF /744K 8 fir, FHT & TO 1ih-#a
2 ERIRER S ANEEELLY 0, B ERIFIET/ZERLIE.
7.3 2R ETI
SEWTEE T1 A 8 ALEmiHEEs, A5 1A 8 ALidik it 3 . WIRAET s . 5H 3 fFa% . 8 /=
AR K L 2 A7 2%
> ALIEE T LG v B O, ] E e B R A A A U A
< 3CFF 8+3 1A PWM Hird, g LR FFAF AR I E PWM 2 L
<> AN 1K AEIX AT A EAN PWM i
< BFERYERTIE Frrre;
<> SCRFUR A WA HY R T e
SRR~ S [THT buf — 4 TIPWM . 1/0 >0, PWMI1
/128 i ® )—x
Fcpu — H T1DATA 1f
Fioss — z; P PWM1EN PWMINV  PWM10E
Frro—| [z [ _”_,D—v TIONT }—x—J FPITEN - 11Fpum RN
101 B—| TEN i L.[>o->i1]‘|_.>_&
T1CKS AN 4 I, T1LOAD FOMINY FPHMIOE

ERF R T1, "IN Z 287 TACKS S £Em 2R, @ik TIPRS &£ 40 tk, Firik i i 75
g fEre A T1 1H4ies TAICNT Tt f CEAHED . Fisr skl nf ik 1~128 43040, X TICNT
BEAERE Z W0 BEs, T b R A AR

KA T
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24 T1EN=0 i, TICNT 1R A28, 5 B4 27728 TILOAD KBk N TICNT i, 4 T1IEN=1 i,
TICNT Iit%t, 15030 0 M dh g o m P2 B i S 5 30 pl ok by, diikr & TLIF BakE 1, FrF T1
E 3% 2417 TILOAD {H# N TICNT & 4kt 4.

WEFTR, 35 T1 ATseP) 8+3 #x PWM ThAE (PWML), vl il 5 47 28 A1 GE/5< ] PWM IhgE,
s O S PWM 3% . PWML S5 TIPWM 12 5 8 KHF. PWML {685, TICNT ME
BB I a6 0 A B o H oY — PWM A 088 5 LA A7 2% TIDATA RS, T1IPWM
AN T SRR U, TIPWM 28 9K L.

SERF S T1 AT TIPWM @ 2E Bl 1 BT 8 X 3581 1 HA PWM {55 TIFPWM, M3 @A 1 Xt
X A ¥ H AN PWM. # FPWMLEN=0, ] TIFPWM & 510K TIPWM (E S EAMES (EHEX), F
FPWM1EN=1 A fes2IFEIX (B 2 B% HAMS S A S0 E)D 556 .

TIDATAfiLA 14 8 fftbc g gs (T1DT buf) 5 TICNT tb#s, PWM1 %S T1IDATA
SRR EL IR 22 P 2% R, T PWML A8 J5 5 T1DATA MKLAE T1 #e N A i N e g de . Ve
£ FPWML i RE{H PWML KIS, 5 TIDATA K- FELRZZ rh s h B 2 B A E . #HE 5> PWM
JEHARA 52 Lh R, FEoLS AR A AR AL T AR Ay, AR PWM, BT E et s .

TIPWM 15 5B G2 i

<> EHCEEA] = (TIDATA) < TICNT -4 i 3
<> B (TL R A = (TILOAD+1) < TAICNT %t 4 A
> A = EHSERE 7 B = (TIDATA) / (T1ILOAD+1)

PWM1/FPWM1 ] (5 2% L Al d i PWMLD B A7 i /N1 H s 8. PWMLDB=1 K, PWML 7EiH4L
b B fil Ay CETRD A8 A B CE e i ) T S e NP8 D; PWMADB=0 i, PWML i J5 2
AN A B v BT CRE J R BN AS 9 ASIE g ) . FPWIML 1% g 1% B~ (6 I 18] DU ZE 2B 1 S B8 [X I
() Je 3E AT AH R0 o

PWML/FPWM1 3£ 8+3 #ix\,, AI7EM @A, PWM HI4h R 100 5 25 Lu A ks B, DLAE 8 M
I PWM R HAVE N —AN KR, i 5 S e AE A2 PWMLD[2:0] ¥ € 721X 8 /> PWM JA 3 11355 43
JARATRE R, IX S AE R JE H N B TIPWM = B P 2 J 2o St B0 (RICA TIDATA+0.5).

8+3 A Y TEBAR RS 17 PWM (S LU RTRE BE, A5 A PWM R &1 o 2 EAS
. PWM HAJE AR IE 3 e fEP A 1B B TADATA BRE, T PWMLD[2:0] 4k & 4 8 /N A #A A J LA &
I v T T A e e A T U
PWML 1] 8+3 B — /N KFIAR) S = ik E s (B8 PWMLDB JjRE, 0<T1DATA<T1LOAD):
<> FHLCTEE] = [(TIDATA+(PWMI1DB-1)/2)>8 + (PWM1D[2:0])/2] x TACNT i # i 4 & 14
< JA = (TILOAD+1) %8 xTICNT 1%k} 4 & 1
> A = EHCEFRHAER = [TIDATAH(PWM1DB-1)/2+(PWM1D[2:0])/16]/(T1LOAD+1)
2438 (PWM1DB=1):
4 PWM1D[2:0]=000, WX} 8 i@ PWM Ja A A LE R, KR B i) & 23 Lt 5 358 PWM 1 5
22— FE, ZF[ TIDATA/ (TILOAD+1) ].
41 PWM1D[2:0]=001, WX} 8 AMEi#r) PWM R EE 1 ANFEAERE, KREAFH S A
[ (TAIDATA +1/16) / (TILOAD+1) ].
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4 PWM1D[2:0]=101, WX 8 A~y PWM RIS (1. 2. 3. 5. 7) AN, KEMHH)
525 tb N[ (TADATA +5/16) / (T1LOAD+1) .

PWM f9E#EX. PWM1DB X 8+3 &l RE

TICNT 0 X T1LOAD>' . ~<T1DATA+1><T1DATA T1DATA—1>‘ . < 0 ><T1LOAD>’ . ~<T1DATA+1><T1DATA T1DATA—1>‘ . < 0 ><T1LOAD

l PN 3 . PWMIE R 2 .
I I |
T1PWM ‘ T1DATA TIDATA + 0.5
(PWM1DB=1) h
| |
TIFPIM | | : |
(PWM1DB=1) ! ! : |
| |
| | : | | |
EHE &S EFHE &S
IEZZERT(E) EZZERT|) e ERT(8) JEZZERT(E)
l PN 2 T l PWMIE R A l
I I I
T1PWM TIDATA - 0.5 T1DATA
(PWM1DB=0) I
| |
TIFPWM | | : |
(PWM1DB=0) ! | : |
| |
- — A
EFHB TG EHBE TG
3z B AT 3z B AT 3z B AT 3z B AT
iz
1. PWM ITEAFTTEXR PWM BEFIFEER,;
2. [WEEH PWMAT FEEERTIERIEEMITE PWM B LESILEEE, Zh PWM TLEETIE:
3. PWM1 (8 FPWMT (F5E0], 2215 T1DATA;
4. 8+3K T, 25 PWMIDB=14f, ZiEEE (FEREIEFE) BIL5ZE (BBFLE) % TIDATA, fiitiE

[T S RIS 1MTs (1% TIDATA+0.5); =5 PWMI1DB=0 B, FrE/TH] (E15EE/FRFIER
RE) RO LIGEmFE 1T,

5. 2 TIDATA (Big%) 0345 T1LOAD (E155AT, F35#F PWM1DB B9F/GR5RIFIIEE,

6. EEHIFRITHEATHA FCPU Y 1 54T8T, PWM1DB GliFHIEEEITET 1/4 1 As/E8,

EREE T1 =HS5FS

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T1CR T1EN PWM1EN | FPWM1EN| T1CKS1 T1CKSO | T1PRS2 | T1PRST T1PRSO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
MaE 0 0 0 0 0 0 0 0
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BIT[7] TIEN — ER & T1 fREAL
0: KHPDER S T1;
1. JFEEREE T,
BIT[6] PWMIEN —PWM1 f# fEfr
0: <M PWML Thig;
1:  fHRE PWML Thig;
BIT[5] FPWMIEN — FPWML1 f# BE17
0: KM FPWM1 B)fE;
1: f#gE FPWML ThAE;
BIT[4:3] TICKS[1:0] — T1 By BAr
T1CKS[1:0] T1 B$hiE
00 Fcpu
01 FHOsC
10 FPFRC
11 TC1 EHHG
BIT[2:0] T1PRS[2:0] — T1 T4 #% b ik s
T1PRS[2:0] T1 BT 5REL
000 i 1
001 " 2
010 1: 4
011 1: 8
100 1: 16
101 1: 32
110 1: 64
111 1: 128
EIE T1 1508
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T1CNT T1CNT7 T1CNT6 T1CNT5 T1CNT4 T1CNT3 T1CNT2 T1CNT1 T1CNTO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
WIbaE 1 1 1 1 1 1 1 1
BIT[7:0] TICNT[7:0] — T1 vH#4#%, ARELE Mdmot Es
ENEE T1 E5FFS
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T1LOAD | T1LOAD7 | T1LOAD6 | T1LOADS5 | T1LOAD4 | T1LOAD3 | TILOAD2 | T1LOAD1 | T1LOADO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
taE 1 1 1 1 1 1 1 1
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i M1 e 5 9931 Ji - FA
BIT[7:0] TILOADI[7:0] - T1 HE# A48, AT IRE T1 M08
2 ENIRER S EZI 0, S ERZIETZERTLLE.
ERYEE T1 LS F=8
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T1DATA | T1DATA7 | T1DATA6 | T1DATAS5 | T1DATA4 | T1DATA3 | T1DATA2 | T1DATA1 | T1DATAO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
WhaME 0 0 0 0 0 0 0 0
BIT[7:0] TIDATA[7:0] — T1 WL 74, HT&E PWML (1) 575t
PWM1 {=HISERS
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PWM1CRO - - - - FPWM1NV | FPWM10E | PWM1NV | PWM10E
R/W - - - - R/W R/W R/W R/W
aE - - - - 0 0 0 0
BIT[3] FPWMINV — FPWM1 i %67 H B e 42 i) 7
0: iy 4 Hh IE M«
1: g D0 HPEUR JE i H
BIT[2] FPWMILOE — FPWM1 3 [ % H A BE A7
0: Z&ibum it PWM BJE
1. SOV Him i PWM BIE;
BIT[1] PWMILNV — PWMA i 14 e 455417
0: i 4t 1E %
1: i O HSPEUR S i
BIT[O] PWMI1OE — PWM1 i 1§ H A BE AL
0: 25 ko ¥t PWM BE;
1. Fuvrsm i PWM ¥
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PWM1CR1 - - FPWM1E5 | FPWM1E4 | FPWM1E3 | FPWM1E2 | FPWM1ET | FPWM1EQ
R/W - - R/W R/W R/W R/W R/W R/W
aE - - 0 0 0 0 0 0
BIT[5:0] FPWMLE[5:0] — TIFPWM _FH/ T~ B i AE A8 B i ] e 407
FPWM1E[5:0] HiBAERERE ThEBdEZERTE
00 0000 14 T1 AEhfEIHA 14N T1 BEhEIHR
00 0001 24N T1 Rdd/EHR 24N T1 RS$/EHR
111111 64 4 T1 BFh/EER 64 4 T1 BSEHFEER
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Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PWM1CR2 - - - - PWM1DB | PWM1D2 | PWM1D1 | PWM1DO
R/W - - - - R/W R/W R/W R/W
baE - - - - 1 0 0 0
BIT[3] PWMI1DB — TIPWM/T1FPWM UL Bt § 4% i s s e % 47

0: TIPWM/TIFPWM &2 ELIUGECHS, FarH H T a2 i R A0 4%
1: TIPWM/TIFPWM 523 LEULECHT, % B 5 b i R s TR) 2D B

BIT[2:0] PWM1D[2:0] — TIPWM/TIFPWM 5 25 bE ZE Ji 47 il o7

PWM1D[2:0] T1IPWM/T1FPWM £ 8 MNIHARR S LLAERENM IS EE R RSN

000 2 8 NEPE 0 NEHN ST TIER

001 g8 EARLE 1 VEH (581 1ME8) NATIHTIER

010 B8 EHLE 21EH (51,5 1M EH) NGTHHHTIER

011 2 8 NEHRAE 3NEE (55 1,3,5 MVEHE) MIGSEEHTIER

100 T 8 MEHAEE 4 NVEHA (55 1,3,57 NEE) MGSHHHTIER

101 B8 EHRTAE S AVEH (55 1,.23,57 1N EH) NGZHHTIER

110 5 8 NEFHAhAE 6 MNEHR (55 1,2,3,5,6,7 1NEHD) BISSHHITER

111 &8 NEHIThE 7 MER (585 1,2,3,4,5,6,7 NERR) BIGTHCHHTIER
74 ZHE T2

SENS &% T2 09 8 fLEm a8, 8 14> 8 (ridpkit £t rIgnfefil s Sids. f2far /748, 8 A Eaw
e 2 A 8 (LA A A7 4%

& AlES o AL s E RO R, R E AR A A A A T R B
> SCFRILFEHA 2 B% 8 i PWM it , Al ad I % B I B B A7 A 43l 15 B R PWM (L
< BRI IE Ferre;
> SRRV H ORI H RS T R
T2DB_buf >
B E R T R |5 SR '/OHDM?&B
) 3
PWM2BEC PWM2BNV PWM2BEC
/128 T2DA_buf T
oy : et i T2PUMA |/0<—>o> PWM2A
1
FHosc —| i; /4 _’N; I_HT
Ferrc —| | | 2 PWM2AEC PWM2ANV PWM2AEC
/T/ | /2 ;
g —== 121F
T2CKS

EN RS T2, "IN 21772807 T2CKS 2R, @ik T2PRS &4tk Firik ity i 75
FigsJa P4 T2 1H8es T2CNT ot 8f CEFAEHE0D . ok nT ik £ 1~128 4340, *F T2CNT 1)
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FEAPRIE T I EES 10 0 L ORAFANAE

24 T2EN=0 i, T2CNT {##5FAA, 5 B4 2747 2% T2LOAD ¥ 7BI# N\ T2CNT H1; 24 T2EN=1 i,
T2CNT i it-%0, 503 0 Fmdeh 4 o Ja P A s A5 5 h & A b, TRIrbe & T2IF B aE 1, [ T2
H 38 2487 T2LOAD {H# N T2CNT & 45

WE PR, e gs T2 nfsedt IR 2 B PWM 68 (PWM2x, x=AB, FIFED, HA[5J# &
# PWM (1) 525t Al A A7 2 A0 AE RE/C 4] PWM ThAE, B H]6 2 S PWM K. PWM2x
KA T2PWMx 5 5 MK H T PWM2x R85, T2CNT M EAE T 4h 560 1150 B 250k B o — A4
PWM JiHA: i35 e 25 47 4% T2DATX 6T, T2PWMx A8 A B 4iH 80 i, T2PWMx
R

T2DATX A 1 4 8 fr LB 22 #s (T2Dx_buf) A T-15 T2CNT H#:, PWM2x K 5 T2DATX
BRI N ELER B i 2% b, T PWM2X (EREJG 'S T2DATX DK T2 i i 4 N LR g ph g v . 455
HA PWM AR 5 2= LhuErfy, 7505 B A e LA 74, BHERE PWM, SETFE e 2% .

T2PWMx 155 (x=AB, FFED MG HIHEMT:

<> EHESPEFE] = (T2DATX) < T2CNT %t & A
> JEE (T2 BB A S = (T2LOAD+1) =< T2CNT i1-#it 4 J 3
> A = EHCERE /R = (T2DATX) / (T2LOAD+1)

TERIER T2 =HI5FRR

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T2CR T2EN - = T2CKS1 | T2CKSO | T2PRS2 | T2PRST | T2PRSO
R/W R/W 2 3 R/W R/W R/W R/W R/W
aE 0 - - 0 0 0 0 0
BIT[7] T2EN — JER#% T2 fREAL

0: KHER 2 T2;
1. JFEEN S T2;

BIT[4:3] T2CKS[1:0] — T2 I #hjfik£Ar

T2CKS[1:0] T2 B3ehiE
00 Fcpu
01 FrHosc
10 FPFRC
11 -

BIT[2:0] T2PRS[2:0] — T2 fil 4 i kb ik £ s

T2PRS[2:0] T2 BthRs3SitL
000 1:1
001 1: 2
010 1: 4
011 1: 8
100 1: 16
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101 1: 32
110 1: 64
111 1: 128
EATSE T2 iH4Kse
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T2CNT T2CNT7 T2CNT6 T2CNT5 T2CNT4 T2CNT3 T2CNT2 T2CNT1 T2CNTO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
MHa(E 1 1 1 1 1 1 1 1
BIT[7:0] T2CNT[7:0] — T2 it#ds, AP S5 SRS
ENEE T2 ERSFER
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T2LOAD | T2LOAD7 | T2LOAD6 | T2LOAD5 | T2LOAD4 | T2LOAD3 | T2LOAD2 | T2LOAD1 | T2LOADO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Wha(E 1 1 1 1 1 1 1 1
BIT[7:0] T2LOADI[7:0] - T2 B F 74, HT&E T2 kU
2 ERIEER S e ANEEELLY 0, S ERIHIGTZERLSE.
TERYES T2 LLiSH1FEE
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T2DATA | T2DATA7 | T2DATA6 | T2DATAS | T2DATA4 | T2DATA3 | T2DATA2 | T2DATA1 | T2DATAO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Ma(E 0 0 0 0 0 0 0 0
BIT[7:0] T2DATA[7:0] — T2 L Zifrde A, HT I E PWM2A 1 5 =5 L
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T2DATB | T2DATB7 | T2DATB6 | T2DATB5 | T2DATB4 | T2DATB3 | T2DATB2 | T2DATB1 | T2DATBO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
aE 0 0 0 0 0 0 0 0
BIT[7:0] T2DATB[7:0] -T2 LLi 7 f74% B, H T E PWM2B (1) 575
PWM2 {Z=HIH R
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PWM2CR | PWM2AEC | PWM2BEC |PWM2ANV [PWM2BNV - - - -
R/W R/W R/W R/W R/W - - - -
baE 0 0 0 0 - - - _
BIT[7] PWM2AEC — PWM2A A REA7 K i 1 i 428 il £57
0: KM PWM2A DjRE, JF45 1k Dt PWM B
1. filife PWM2A Zjfg, JFACiFim L mH PWM BIE
KBPHE T 41,71
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Vi.4

A% 1Y i 68 F
BIT[6] PWM2BEC — PWM2B i g for A bify I % H 4% 1k o7

0: KM PWM2B Zjfig, JF&E1EN 4L PWM E

1. fligE PWM2B Ijfig, I oo Lt PWM IE
BIT[5] PWM2ANV — PWM2A it I 41 HH H S 4% i iz

0: it I H IE Ay T

Lo 3 OO AP IS
BIT[4] PWM2BNV — PWM2B 3 [ % H H e 42 ) o7

0: it V4 H I )

Lo 3 OO P IS i
KA HE T 42/71
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MC9931 JF = F 4
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8 A& 442 RC 3k = PFRC

S WE 1R RPN S RC k& (PFRC), HarthiN B Ferre W] FH A i€ I 25 I F .

PFRC Ji% M OB Berlt, BeMEA (RAF7E 8 RrfiM %738 PFRCCAL o, M1 AL, #1781
S BRI, ¥ Frrre TARER 32MHz, 12294758 0 VRIS B AT RO, T2 J— 2
38 B P 1 S A .

PFRC =HIS5Fe5
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PFRCCR | PFRCEN - - - -
R/W R/W - - - - - Y
il 0 - - - - - -
BIT[7] PFRCEN — PFRC f#i figfir
0: X PFRC;
1: JFJ3 PFRC;
PFRC A% FeS
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PFRCCAL | PFRCCAL7 | PFRCCALG6 | PFRCCALS | PFRCCAL4 | PFRCCAL3 | PFRCCAL2 | PFRCCALT | PFRCCALO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
aE U U U U U U U U
BIT[7:0] PFRCCAL[7:0] — PFRC S iR #Efr (EALWIGRE N BE(ED
M
1. PFRC HEEZFEANAFRIRAEE (FH>200us), FAEERFAE,
2. PFRCEAHTEEN (32MHz -10%) ~ (32MHz +4%) (AL 79/4);
3, XKIBRAESIFE LR, EXLH 0.5%,;
4. PFRCCAL IEFHEL] KiEE, SIS /FEUERE,

KA T
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9 BEFHH#E ADC

91 ADC ¥

SR WE 1A 12 7 mks R voE i B LA 4 88 ADC.
S 12 BEAMEETE: ANO~ANLL; 4 P NHEIE: GND. VDD/4. EVNO/4. EVN1/4;
> BEEEAE: VDD, BB % HE VIR QVIBVIAV). #MZ % R VEr (VERI HIN);
< ADC [ 8l: FHIRc [1) 32/64/128/256 43 Hii;
S FFE AR

ADC HH Al @ Z 7 2e 7 ADEN JF)E, il ADCKS kBt 4d, @it ADCHS %354 e (5
fLETE, @ik ADEOC f53hif4nil ADC FI#IRAS . 24 ADEOC N 1 KX S 0 ¥4 5 skt i, %
W58 G 45 A\ ADRH/ADRL 1, ADEOC H3hE 1, [HINhkitr& ADIF B 1 fili’k ADC k.

ADC HIRFE (SAMPLE) BsfE) AT i £8 2/4/8/15 /> ADCLK (Bl ADC B4 E 1), ##: (CONVERT)
I ) [ 52 9 12 4> ADCLK, —¥% ADC %4>}y 14/16/20/27 4~ ADCLK.

ADC ¥4ui] 7 an T~ B s :

B®H50 BHE
e ~

ADEOC  iT>0| i SAMPLE —><~——  CONVERT  —

ADC_DATA >< Uncertain Data ><New Data
i
1. AD #ZEigfERe & ADEN F(E5587, ADRH/ADRL REggEHERAl], Mt AD 5518259 H ADEN (E558915.72
Titay AD $E184015

2. ERIEREESEBIE VIR, WEZHIEVDD> (VIR+0.5V), ZW VIR IGHEZ THE,

3. (#5E ADC [RIRISFZALE 500ms LI L, (IEESEBEZIR 200us LIE, fFRBESFERTGEEH AD 515,
BB, SIMEHHAENG, BIRAERSRREIRE, BNEE,

4. AD ZRigE S S LB EIGERIFANI, BRIEFEERBE THTIRIEE, LIIEFESERBEMRM 21 LSBXZh,

5 RIS, REANEER, WEEELIEIISHENARIRRY, BEEMIE AD FE1ERTEE,
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92 ADCHAFAHE
ADC iZHH1Fs8
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ADCRO ADEN ADEOC | ADCKS1 | ADCKSO | ADCHS3 | ADCHS2 | ADCHS1 | ADCHSO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
VIbalE 0 1 1 1 1 1 1 1
BIT[7] ADEN — ADC {§ifEfr
0: XM ADC;
1: JZI:E ADC,
BIT[6] ADEOC — ADC Ji sh#% il i L 5 etk A bR AL
0: AD #furh, M REHIE 1;
1: AD #4451, 5 0 J53) AD #ifk,
BIT[5:4] ADCKS[1:0] —ADC #& i ik B 47
ADCKS[1:0] ADC §&3H3%h Fapc
00 FHIRC/32
01 FHIRC/64
10 FHIRC/128
11 FHIRC/256
BIT[3:0] ADCHSI[3:0] —ADC %y N\l i % 547
ADCHSJ[3:0] ADC i \iEi&
0000 ANO
0001 ANT
0010 AN2
0011 AN3
0100 AN4
0101 AN5
0110 ANG6
0111 AN7
1000 AN8
1001 AN9
1010 AN10
1011 ANT1
1100 EVNO/4
1101 EVN1/4
1110 VDD/4
1111 GND
RAHE T 45,71
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Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ADCR1 ADRSEL ADVRS?2 ADVRS1 ADVRSO - - ADSPS1 ADSPSO
R/W R/W R/W R/W R/W - i R/W R/W
MYalE 0 0 0 0 . i 0 0

BIT[7] ADRSEL — ADC 445 A #% Xk s
0: ADC ##ug5 N 12 i, & 8 747 N\ ADRH[7:0]. 1k 4 f21£ X\ ADRL[3:0];
1: ADC #4554 12 i, & 4 fiff A\ ADRH[3:0]. 1k 8 f7f# A\ ADRL[7:0];

BIT[6] ADVRS2 ~ADC £ Hi R iE £ 41
0: ADC &% H & H ADVRS[1:.0]¥ &
1: ADC ZFHH K NIMNESHHEE Ver (i I VERI FIN D

BIT[5:4] ADVRS[1:0] -ADC &% Hi [E ik 47

ADVRS[1:0] ADC 2EH[E
00 VDD
01 &R 4.0V
10 PS8 3.0V
11 ISR 2.0V

BIT[1:0] ADSPS[1:0] — ADC KA ] £ 47

ADSPS[1:0] ADC Rt£r31E
00 15 4 ADCLK
01 8 A ADCLK
10 4/~ ADCLK
11 2 /N ADCLK
ADC iR R S Fea
ADRSEL=0 H}:
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ADRH ADR11 ADR10 ADR9 ADRS8 ADR7 ADRG6 ADR5 ADR4
R/W R R R R R R R R
baE X X X X X X X X

BIT[7:0] ADR[11:4] — ADC #4545 85 8 fir

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

ADRL - - - - ADR3 ADR2 ADR1 ADRO
R/W - - - - R R R R
aE - - - - X X X X

BIT[3:0] ADR[3:0] — ADC #4251 4 A
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ADRSEL=1 Hf:
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ADRH - - - - ADR11 ADR10 ADR9 ADR8
R/W - - - - R R R R
aE - - - - X X X X
BIT[3:0] ADRJ11:8] — ADC ¥ #4555 4 fir
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ADRL ADR7 ADR6 ADR5 ADR4 ADR3 ADR2 ADR1 ADRO
R/W R R R R R R R R
HaE X X X X X X X X
BIT[7:0] ADR[7:0] - ADC %445 01% 8 i
ADC ERRIBERIZHIHER
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
OSADJCR | OSADJEN - - OSADJTD | OSADJT3 | OSADJT2 | OSADJT1 | OSADJTO
R/W R/W - - R/W R/W R/W R/W R/W
MtalE 0 - - 0 0 0 0 0
BIT[7] OSADJEN —ADC % sl w8 1& 1 i e AL
0: ADC % rifm# B0 IR
1: ADC % rif & A 2
BIT[4] OSADJTD —ADC % fifmFE A& 1 77 Al i £ 47
0: M, ROARHE 2R oo gk N el (e 25 SRR T BRI L% 8 4 ()2 1D
1. IEEMEH, BRI A i e Nl sl /N T BB AE I N £ 18 B ),
BIT[3:0] OSADJT[3:0] —ADC 2= 5 fmF% 15 1 Fi R 3% A
OSADJT[3:0] (SRBE (HEE)
0000 OMv
0001 TMv
0010 2Mv
1110 14Mv
1111 15Mv
93 ADC ##%v¥ %,

PR R AR D IR
(1) BB O NS 1, S P S AR A A F R
(2) i v VRO ) A7 A, R PAR R I E0 170 Dhfg;

KA T
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(3) A¥L¥nmph ik, NEE ADCKS, IEFE 241 ADC i f,
(4) FRAER AL, NEE ADSPS, #6241 ADC KFERT [a);
(5) HZHEnk, NEE ADVRS, W& MBS HHE,
(6) EHHEM AT, NS ADRSEL, #£#% ADC ##4s BB i%
(7) ADEN ¥ 1, ffifit ADC #H;
(8) WE ADCHS, i%L#% ADC il ;
(9) IERFZA5HRERE S, ADEOC 5 0, JHzh AD ¥4k,

(10) %54 ADEOC f#fHE 1 (EFIH ADC H1Hi);
(11) B:H ADC 445 (ADRH. ADRL);
(12) EEPAT (8) ~ (11D, XA [F (118 38 FEAT e 40 B0 [R] — I8 18 AT 2 I 4

9.4

o)
(2)

®3)

(4)

(5)

(6)

ADC R & p B RN

B ADC % NiBiE A #ath, &8 ADC 4. SREE A% 2%, ¥ B OSADJEN=1;
¥ & OSADJTD=0. OSADJT=00H, #t47 ADC #:#.

> # ADC 455N 0, AT (4);

< % ADC 455 A N 0, NFAT (3D

OSADJT /i 1 54T ADC #4fe:

< # ADC 4N 0, Mikx (6);

> % ADC 455 AR 0, NIEH#AT (3), HFIZHE N 0 5 OSADIT=0FH, BkZE (6);
W H OSADJTD=1. OSADJT=0FH, 34T ADC ##k.

< % ADC 454 0, MiBkE (6);

> # ADC 45iRAN 0, WHAT (5);

OSADJT ik 1 54T ADC #e4f:

< # ADC 45N 0, MIgkx (6);

> % ADC Z55RA N 0, NFEFHFRAT (5), HEFZ5HE )N 0 5 OSADIT=00H, k% (6);
OSADJTD J OSADJT[3:0] (A Bl % miflfs S A A R, B IHRMESR, 542 ADC TAERS
B, AHREHRERE.
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10 /& = & 4R LVD

A H A BACH BRI LVD, W@ AL LVDEN T, 8t LVDVS k35 H 5 A 4
24 VDD R T H AR AR A DR S bR B A7 LVDF K B 1, [FIf P kR & LVDIF & 1 filk LVD
R, PR LVD E B [El R I Clal i e s MR8 N 6% ), VDD HL K 7 T A LR G Bl +6% 5 LVDF
AHEE 0 (HP Wb EA2EBE 0.

LVD =555
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
LVDCR | LVDEN - LvDVS2 | LvDVS1 | LVDVSO - - LVDF
R/W R/W - R/W R/W R/W - - R
WYaE 0 - 0 0 0 . : X
BIT[7] LVDEN — fi& s A LVD ffE e fr
0: XM LVD;
1: JFJ5 LVD:

BIT[5:3] LVDVS[2:0] — LVD Hi JE A& FEAE 1% A

LVDVS[2:0] LVD BEISNEE
000 2.0V
001 2.2V
010 2.4V
011 2.6V
100 2.8V
101 3.2V
110 3.6V
111 4.0V
BIT[O] LVDF — LVD PR AR E AL

0: VDD HJE T oSN EME, 5 LVvD 557,
1: VDD H AT A A

Z: FHE LVD, IR INEESIRE, FHBEEE (FH>2ms) /& LVD 75X,

RBKEF 49/71



sinsmcu
=2 19 23 € 7 MC9931 J FFHf V1.4

11+ B

R B ETR A FE SN R BT (INTO~INTL). ERS#3Wr (TO~T2). ADC H b g i s, mr i@
SR S g R AT GIE Bl BT P kT .

CPU M 3. H 7 (it B R

< CPU M 37 Hh Wit ik & () o Wi SR INE, B B8 24 T4 2 ()R — 20 B AT 1 2 I bk R AR OR A
HZ0iE 0 R e gehr GIE LA fEma NG g . 58 AN, BEfF AT 1k 21745 4
FIHAAT, T A T A R P R B 3 24 T 2 AT 58 i

< CPU MR H W5, FEABk2] bW\ il (0008H) FFaaH AT HIBTAR S AT, b IR &5 72
A ARATE BN ge A RUIRZS A (728 PFLAG, SR )5 Ab R A i 42 iy v b

> WIS R AR e S, RIE TR B nds A FURES A 74 PFLAG, 2RE#UT RETIE
REEFET . MRS AKE GIE N 1, SR MHERREUH PC A, A=A 4 11
R4 N — KIS BT .

Z: BERI BB IIEETRRE PBTIIEE, G LIRAHALKE,

111 Sh3R b o

R 2 BANE PR INTOANTL, RIEEEE LS. TRk B AR S i & 7 3. A0 R I fid
B, HRITFRE INTNIF (n=0-1) ¥4 & 1, &R figess GIE N 1 HAMSH B fEREL. INTIE (n=0-1)
AL, NFEA AN A W

112 2 B8

ERFRE Tn (n=0-2) 7EH%0 H i i &k e ik 28 e, FRIBTFRE TnlF (n=0-2) B4k E 1, &b e
Aef GIE 9 1 HAER 25 Wi GEf7 TnlE (n=0-2) Ny 1, WI/7=4E gt de bk,

113 4% i

SRH 8 MR MR, ¥ nIiE B A AR A R RE BB R, AT R — BRI R TR I AN SRR
ARG, el BRI, P WThR G KBIF KR E 1, AW S REAL GIE v 1 HAES W Re (s
KBIE 4 1, /= A: g2 v i o
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R TRk ESE
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
POKBCR PO7KE PO6KE PO5KE PO4KE PO3KE PO2KE PO1KE POOKE
R/W R/W R/W R/W R/W R/W R/W R/W R/W
MaE 0 0 0 0 0 0 0 0

BIT[7:0] PONKe — POn i B H i ge iz (n=7-0)

0:  Bilicim B 4 T D e s
1. fERgH 1A W T Ee;

114 ADC % #f

ADC #:¥ 52 i e fik )k ADC Wi, s & ADIF W48 1, & hirsafiisess GIE N 1 H ADC

Wi ez ADIE & 1, WP=4= ADC ik,

11.5 LVD &

24 VDD H M i T EE A I R B A T 2B ik & LvD Rk, kbR LVDIF B E 1, 459
Wre i geAr GIE A 1 H LVD F W f##efsz LVDIE A 1, WF~=4 LvD Hilkr.

11.6 FBMAXFHSE

HhEiERE S FaS
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTE T2IE LVDIE ADIE KBIE INT1IE | INTOIE T1IE TOIE
R/W R/W R/W R/W R/W R/W R/W R/W R/W
MiaE 0 0 0 0 0 0 0 0
BIT[7] T2IE — 2R 88 T2 b gefs
0: BRHCEH 2% T2 ik
1. fHREER &% T2 Hibrs
BIT[6] LVDIE — LVD 1 Wi et
0: Bfillt LVD ks
1:  ffifig LVD H1lHr;
BIT[5] ADIE —ADC H i gE {7
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0: Jfikz ADC H11#7;
1: f#RE ADC A il
BIT[4] KBIE — B4 Wi gEAr
0: Brmickea i,
1. A REEELL P,
BIT[3] INTLIE — INTL A Wi fif G Ar
0: BFilit INTL ik
1: ffifg INTL FF i
BIT[2] INTOIE — INTO A Wil s
0: B INTO Hlkr;
1:  f#ifE INTO HH7;
BIT[1] TLIE — EHF 8 T1 il aehs
0: JBRHCER 2% T1 ik
1. fHREER 2% T1 Hibr;
BIT[O] TOIE — 5288 TO b {EREAL
0: BRCEH 2% TO Hlk;
1: fHREER 2% TO Hikr;
RS S Fes
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTF T2IF LVDIF ADIF KBIF INT1IF INTOIF T1IF TOIF
R/W R/W R/W R/W R/W R/W R/W R/W R/W
aE 0 0 0 0 0 0 0 0
BIT[7] T2IF — 2% T2 ik EAL
0: RfdAER 28 T2 il
1: Ok e 2% T2 dilkr, FHE o;
BIT[6] LVDIF — LVD HWihs AL
0: Afihk LVD it
1. Cfk LvD Hlbr, 78S 0;
BIT[5] ADIF —~ADC kg &7
0: Kfilt&%Z ADC Hrlr;
1: Cfiik ADC i, FHHMHE O
BIT[4] KBIF — it rbr & 467
0:  Af AL ik
1. Ol sathr, HEAE o
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A= 1Y il 6B F
BIT[3] INTLIF — INT1 kg AL
0: K& INTL T,
1 O INTL b, FFEAEE 05
BIT[2] INTOIF — INTO Hlrbr &AL
0: AKfl& INTO Hrlkfr;
1: Ok INTO HlT, FHRE O
BIT[1] TLUF — 5Ei 28 T1 ks &7
0: Afibk a4 T1 HIb;
1: Ok e 2% T1 Bk, FHE 0,
BIT[O] TOIF — ERf 2% TO FF W hs & 47
0: KA ER# TO H il
1. Ok e 2% TO Filkr, TS 0;
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12 #HH 84
1. {5t EREEII RIS, (RIEAMNEEE, SPHIEEESATERE, TSIt T ZR

WEBRGEESTIIE, BHRELIIEFAHTSB ISR,
2. BEXFTIF5RE, WBEFIEEERIEESHA T=25C, imEiFltERIBESS VDD=5V;

121 I/0 %k

SN SMT [S{EFBE VS BiREE
VIHEB EVSEBFR/E@SMTVS=0.8VDD

4.50
4.00 -

3.50 |

3.00 ==
[ ==

//

2.50 -

2.00 //_/
1.50 = ——5#

MR ERIE (V)

1.00 6
0.50
0.00

15 20 25 30 35 40 45 50 55 60
EBIREE[E (V)

VILEB/EVSEFBIE@SMTVS=0.2VDD

2.00
1.80
1.60
1.40 e
/7
1.20 =
/

1.00 / — A

0.80 =

MBI (V)

0.40 6#
0.20
0.00

15 20 25 30 35 40 45 50 55 60
EBIREE[E (V)
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1.
SR T MC993]/§‘7P%;% V1.4
VIHEB [EVSEFB/E@HAS@SMTVS=2.0V

2.50
__2.00 /
> L
— 1.50
hal =
E ﬁ/ —_—
i 1.00 L=
{&3 — O
E 0.50 o#
0.00
1.5 20 25 3.0 35 40 45 50 55 6.0
EBJREBIE (V)
VILEB/EVSEFREE@HAE@SMTVS=0.8V
1.60
1.40
2 120 é A
~— 1.00 %
EP 0.80 = —
£ 060
2 7;/ ——5#
E 0.40 —
—
0.20
0.00
il 5 20 25 3.0 35 40 45 50 55 6.0
EBJREBIE (V)
1/0 &G IXENERA VS ixCOBE (VDD=5V)
TOHIEZ)E 7 VSim B E@PO1
100
90
. 70 \-\
E 60
# 50 —10#
g w B
20 \ e B
10 \
0 N
0.0 1.0 2.0 3.0 4.0 5.0
wEE(V)
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R (MA)

120

IOL3EZIR8 7 VSim IB/E@PO1

100

>

80
60

yd

/

40

— 10#
—

1.0 2

.0 3.0

iR EBE(V)
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