SinoMCU 8 17 2 H #]

MC9931
PES

V1.4

sinsmcu
= MR8 F

KBS FRBIETFH IR TTHFH G, 2N TR A R T M DR 3 75 B9 M — F
HAHRA KB EH, BRF FFildA,



sinsmcu

= (19 (&) B F MC9931 /F FF A V1.4
A X
(R Y PP OSRPRPTTR 4
R e L RPN 4
L2 D T e 5
T AT = RS TRPTTPRPR 5
L4 BIHHED oo 6
15 T ot e et 8
2 R O 10
21 BRI oo 10
2.2 E L TE oo s 10
2.3 AT HLFTE oo 11
2.4 PERCEEMEBE oo e 1
2.5 ADC HETEBEL oo 12
O o LU = 13
Bl BB ettt ettt e e reaen e 13
KA 3 X TR 15
IR ¢ -y XL TR L T 16
34 HERR oo I . TR e 17
KR o 2 TSR 17
K T == el = . 11 21
I TR 22
R 8= = (O 5 SRR R PP 22
R i = (O 7SRO 22
B3 BRI LAERET oottt ettt e ettt e 23
A4 ARIIFEREER oo, 24
- A NI e 26
S = 172 <2 TR 26
A o < 1 170 TSRS 27
T 15 1y AT 27
O (1= ) = 1y AR 27
T = b 5= PR 27
ST [ 1 PPN 28
8.1 T 1O THBE . oo 28
L v S o B N 72 = 1 1= TR RTR 29
LT R e v L OSSP 30
6.4 HEETIRBIFER oo 30
A =1 I 1LY SRR 32
2 = I D= .Y 3 TR 32
A =4~ S 0 TP RURRR 32
AT = L~ S 1 T 34
=4 - 2SR 39
8 HTRTTHFE RC IRIZHAE PERC .ottt ettt ettt ettt eeeeae e 43

RBHEF 2/71



sinsmcu

= (19 (&) B F MC9931 /F FF A V1.4
O BHEHUFEHEE ADC ..ottt 44
N\ YO 7 TR 44
A\ (o £ B S 2P 45
0.3 ADC HEMEEIE oo 47
9.4 ADC F A MEE TSI o ooe et 48
O (5= e L[ N/ 0 J TR 49
T TSR 50
TLL ARFETIIET Lottt 50
(O =t e ST 50
113 BB LTI oo 50
O o YO ol TR 51
115 LD H T e 51
10,8 T D B Tt .ot ee ettt ettt ettt ettt 51
12 G e et 54
L2, L O o e 54
12.2  THEEREME oo s e .. 58
12,3 B B ottt 62
13 R T e ereenee o T R ..................... 68
131 QFN20 (B3B) oottt et ettt ettt 68
13.2 QFN20 (AXA) oottt ettt ettt 68
13.3 DFNB...coviriiecmriccrern s R A 69
13.4  SOPI16 .oeeivrireeeeisrieeesresesgliiininnescereereree SR oo ettt sbest ettt e st et et enssbe b et ebesbeseebeens 69
R To 77 AR . oSN 70
14 FBITIET e oveveriiesiieieeresnsaneerre s I .. ......covevvirerresreistsreestestestesbesatsraensentensensereseens 71

REHEF 3/71



sinsmcu

=2 [i9 i1 £ MC9931 /F FF A V1.4
1 EFRige
1.1 ZR4r

B 8{7 CPU NI
S KEfRITR A4, 8 IR AR
< CPU JXUBIof, TILE RS m/ KA S 2 [A]47) 46
> RYiEBN BN Fepu ITHCE N 4/8/16/32/64 S 45, R GARSIN B R Fepu [ 2N 2 404
B P
< 2KX16 i OTP BUFR/FA7fifi ey, T i [R) 82 S0k S HURE 7 A7 i 28 I 25
< 128 77 SRAM AUl B A A%, SCRF B SR, AR TSR 2 M Tk 5
m 243t 16 4 1/0
<~ PO (P0O0~P07), P1 (P10~P17)
PO4 Jyim NIkt 1, AT AN E AL RST fiN, JmAeif Am ik VPP Hi A\
S A ol v L N VA2 N e ) =< LY
P17 bhiHFHAT P16 NHiHFHE M HIA R, HnI e E B A YIRS
PO JT i I 35 SCRPEEE TR Wt BE Th e, JF ] s
< P00-PO1. P03-P02  [A]NE NMOS Hiit, Wit 75 A7 A o 42 il FL ¢ i/ Tl
B RGHEE
< WNEGEM RCIRG S (32MHz), wf FME RS s it ahis
> NEMM RC IR % (32KHz), 7] HIME R SR £ i
B R4 TER
S EEAER: CPU fE it il R 4T, RSN e TAE
fGEREC: CPU FERARN B0 4T, sl e nl ik f5 b ek T4
HOLD1 #5(: CPU EiLizfr, mdin ek TIE
HOLD2 #iz(: CPU {1LIg4T, Al pdafs b TAE, AR Eh i T4
RARAES: CPUF ILIEAT, B i ik T1E
B NIHERKE S (WDT)
< WSHIESEIATACE . 16ms/64ms/256ms/1024ms
> TAEMRATRCE: WRARIFR. IRASCH. [RINFR R M
B 3N ER A
< 16 fLERTES TO, AIsEdl it Ecahae
> 8 ALENT S T, AISZEANEEE. 1o E AN HAEIX AT 8+3 i PWM
< 8 ALIEMTEY T2, WISZI 2 BRILE ST 5 ) PWM
B 1R g RC k4% PFRC
& PRGIRENVIGGE: 32MHz
> RKIATEIEE: (32MHz -10%) ~ (32MHz +4%) (LLSEFRds e
< R Ferre BT A & I 28 B R
B 112 fr ks EEEGE AL ADC
< 12 PRAMAETE: ANO~AN1L; 4 X AN#iEE: GND. VDD/4. EVNO/4. EVN1/4
<> BEHLATE: VDD. WHEHHEE VIR (2VIBVIAV). 4% E VEr (VERI i \)
< ADC Ff#f: FHIrc [ 32/64/128/256 434

e

S e e

RBHEF 4/71



sinsmcu
A% 19 frd 88 -F

MC9931 J P F

V1.4

<>

S RURLHE

o

<>
<>

AR (INTO~INTL), #E5idlr (PO0~P07), ERf 28 (TO~T2)
ADC k7, LVD il

B [LHEEA LVR: 1.8V/2.0V/2.4V/2.7VI3.2V

fGH R LVD: 2.0V/2.2V/2.4V/2.6V/2.8VI3.2VI3.6\V/4.0V

B EHE

<>
<>
<>

Vivr27 ~ 5.5V @ Fcpu = 0~8MHz
VLvRrR20 ~ 5.5V @ Fcpu = 0~4MHz
Vivrig ~ 5.5V @ Fcpu = 0~500KHz

B E2EEI0: QFN20/DFNS

1.2

Y

B LT RO A PR MCU AR BRI

<>

IR IR S

<>

Y 20V 4 i 2R 1 7o H EL AT B[R] 2D T I 2 o rL

A S AU R b LA 78 R

N IS 20V

78 H L T A B
FRAFHLINEE, Hih 5V I REHLIEE/NF 10uA

T R T 45 ) B O

TH e L 3 R ik 96%

AN R frad . . i e i e R LR
SR UL #58. BE/R. NTC 25 B REThEE, W RIS IHE
CREE TWS BELR 1 2 8

EHF TWS HHL7E sy st it i (B X 20 8 ) e Y05 25 97 P 498k

B HEER: QFN20/SOP16/SSOP24

1.3

T fE &

FEER BT

HERR

&t

MC9931A0ZQ

QFN20 (3x3)

MC9931A0YE

QFN20 (4x4)

5 NMOS., PMOS &%

MC9931A0ZN

DFN8

MC9931A1YE

QFN20 (4x4)

1R, SRR EE

MC9931A0K

SOP16

g, SRR R ETE

MC9931A0YK

SSOP24 (0.635)

1SR, SRR ETE

RIHE T

571



sinsSmcu

HF A
MC9931 j{ FF V1.4
e YR 8B —F
1.4 3| BrdEF]
MC9931A0ZQ
o
(&)
(99}
~
N ™M
-z =
Z < <
< O~ O~
N < om
— N N
= = =
£ 2 E
[T a PR a T
NN N
o A v n o
A =z — « -
>N R PR a Vi a ¥
ANO/FPWM1/P17 P13/AN4
[SCK] /NMOSOD/AN8/P00 P12/AN5/VERI
MC9931
NMOS0S/AN9/P0O1 A0ZQ NC
NMOS1S/AN10/P02 P11/INT1/TC1/ANG6
[SDI]/NMOS1D/AN11/P03 P10/INTO/TCO/AN7
QFN20 T 2885 21 (bottom pad) :
o (YR VoY NC
~ ~
o —
= =
> >
=] 4]
~
B
0
i1
~
o,
[al)
Z,
MC9931A0YE
O ™~
zZ 2
< <
~N O
— (@]
O O
H B
~
— o —
HoBH Z
Z =z =S
H H [£3]
~ S~
— o (&) [a] n
—A 44 =2 QO o
(AT T G IS
VERI/AN5/P12 P06
AN4/P13 MC9931 P07
AN3/PWM2B/P14 AOYE P04 /EVNO/RST/ [VPP]
[SDO] /AN2/PWM2A/P15 PO3/AN11/NMOS1D/ [SDI]
NMOS_SOURCE P02/AN10/NMOS1S
QFN20 FH2g<g 21 (bottom pad) :
g X T PNMOS DRAIN
n D S~ -
[alNe) w O
(%} z2 3
n | < <
O w0 ~
= O [a XN}
z = o o
A n un
o O
s =
Z =
~
-
O
[9p]
RHEF 6/71



sinsmcu

MC9931 ' V1.4
ROVMEBF S P FAH
MC9931A0ZN
9 (bottom pad) :NC
VDD GND
NMOS0S/AN9/PO1 =3 P15/PWM2A/AN2/ [SDO]
NMOS1S/AN10/P02 23 P00/AN8S/NMOSOD/ [ SCK]
[VPP] /RST/EVNO/P04 P03/AN11/NMOS1D/ [SDI]
DFN8
MC9931A1YE
B
g g
® 0 O
H OB H
233
SN = B
zZ 2 2 =2
< < HoH
PR
2R A Ao
[ )
AN3/PWM2B/P14 GND
[SDO] /AN2/PWM2A/P15 SW
AN1/PWM1/P1l6 Mg?$g1 Ichrg
VDD BAT
[SCK] /NMOSOD/AN8 /P00 VIN
QFN20 g g 8 g g 21 (bottom pad) :
L LLan GND
2208
L Z =2 >
I S =
[0 e N N
o n A H
0 4 4 un
O n n m
= O O ~
z =2 = —
Z Za A
~ M~
e
[m)
2
MC9931A0K
[SDI]/NMOS1D/AN11/P03[ ] 1 16[ ] P02/AN10/NMOS1S
[VPP] /RST/EVNO/PO04 [ | 2 15| _] P01/AN9/NMOSOS
EVN1/P05[ ] 3 14[ ] P00/AN8/NMOSOD/ [SCK]
=
PO6[ | 4 = Q 13[]vop
po7[]5 =& 12[]P15/PWM2A/AN2/[SDO]
VIN[ ] 6 11[ ] out
BAT[ | 7 10[_] GND
Ichrg[ ]| 8 9 [Isw
SOP16
RPHE T 7/71



sinsmcu

=2 [i9 i1 £ MC9931 /F FF A V1.4
MC9931A0YK
vDD[] 1 24| ] P16/PWM1/AN1
ANO/FPWM1/P17[] 2 23| ] P15/PWM2A/AN2/ [SDO]
[SCK] /NMOSOD/AN8/PO0 | 3 22[] p14/pwM2B/AN3
NMOSO0S/AN9/PO1 [ | 4 21[ ] P13/AN4
NMOS1S/AN10/P02[ | 5 20| ] P12/AN5/VERI
[SDI]/NMOS1D/AN11/P03[ ] 6 MC9931 19| ] P11/INT1/TC1l/ANG6
[VPP] /RST/EVNO/P04 [] 7 AOYK  18[JP10/INTO/TCO/ANT
Po6[ | 8 17[_]out
EVN1/PO5[ ] 9 16| _] GND
DISCHRG [ |10 15[ ] SW
VIN[ |11 14| ] ENBST
BAT[ |12 13| ] Ichrg
SS0P24
15 3% v 3L
imO&FR (MCU) B Thieixen
VDD P EEIR
GND P ih
PO (B& PO4), P1 D GPIO (¥Efdai), MEBL/THL
PO4 D GPIO (FiEit), PERL/TH
INTO~INT1 DI | SMEBARETERN
TCO~TCT1 DI |7ERTEE TO~T1 AUSMNERITEGRA
PWM1, FPWM1 DO TERTEE T1 B9 PWM REE#MaH
PWM2A~PWM2B DO ERT2E T2 Ay 2 & PWM i
ANO~ANT1 Al | ADC &N\ iBiE
EVNO~EVNT Al | ADC RIEB 1/4 DEHNIEE
VERI Al | ADC HMER&ERBIEHIN
NMOSO0S, NMOSO0D P AEB NMOSO JRk/iethkin
NMOS1S, NMOS1D P AEB NMOST iEHR/imthis
RST DI |FNEREREEAN
SCK, SDI, SDO D IRIERTE/ AR\ /AR EO
VPP P IRiE=ERN
VIN P FEEEBIREBE
ouT P HRERER R
Sw A | FHEERREH
Ichrg A | FEEBERRETEA
BAT A REREBIER
REHE T 8/71



sinsmcu

= g0 @Y £R MC9931 /i F FAH V1.4
DISCHRG DO |mERRSIE T iEH S
ENBST DI | FHEEBER(FEREAN
®OZE (PMOS/NMOS) 3] ThieixeR
PMOS SOURCE P | &% PMOS B0
NMOS_SOURCE P | &3 NMOS JE#kinO
PNMOS _DRAIN P | &% PMOS/NMOS i@thinO

Z: P-BE; D-MFHAEL, DI-FHA, DO-MFHL; A-RMBAEL, AlI-EHIEA, AO-EHIGIL,

aHFmsIHRE

: AOYE |
| NM |
I P16/PWM1 Gate Source —Fl NMOS SOURCE
| Drain -
|
| mcu t——R PNMOS_DRAIN
I Drain I
! P17/FPWM1 Gate oo Source—H PMOS_SOURCE

RIHE T

9/ 71



sinsmcu

=2 (19 £ €8 7 MC9931 JF F F 4 V1.4
2 wE 4K
21 BREK
28 F= [I=] (s
FEIRERE VDD -0.3~6.0 v
HINEBE Vin -0.3~VDD+0.3 \Y}
ITERE Ta -40~85 °C
EERE Tstg -65~150 °C
A VDD R KER IVDDmax 60 mA
7 GND KBk IGNDmax 60 mA
it NMOS &K INMOSmax 150 mA

F: BUREIEFEETIRIRE, WSERRX R, BTk KELEERIRFMET, 2R TEE,

22 AR BAAH
VDD=5V, T=25°C
i B %o S B | BR | Bx | 8@
Fcpu=8MHz@FHIRC/4 VLVR27 5.5
Fcpu=4MHz@FHIRC/8 VLVR20 5.5
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P1, PO(B&
THiEERE Rpd1 (& Vin=vVDD=5V -25% 16 +25% | KQ
P00,P03,P04)
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Rpd3 P00, P03 :
Vin=VDD=5V, POOPDR/PO3PDR=1 850 KQ
Fcpu=8MHz@HIRC 35 mA
Fcpu=4MHz@HIRC 2.2 mA
I | Irun VDD Fcpu=2MHz@HIRC 1.5 mA
Fcpu=TMHz@HIRC 1.2 mA
Fcpu=500KHz@HIRC 1.0 mA
Fcpu=32KHz/2@LIRC 9 uA
HOLD1 8%t | lhold1 VDD CPU {=, HIRC/LIRC F¢ 800 uA
HOLD2 I13% | Ihold2 VDD CPU {&, HIRC %, LIRC FF 2.5 uA
RBRRTC, WDT/LVR X 0.2 1 uA
RERIRTUINFE | Istop VDD KBRS, WDT FF, LVR % 2.5 5 uA
{RBRAE=(, WDT X, LVR FF 10 20 UuA
RECNEE | Vo VDD -10% +10% | V
RESHHEE| VR VDD LVRVS E& -5% +5% v
LVD/LVR
VDD 6% 12%
Bl E

i FHEITR, FERREIAX, TXimOREHLTRE. FAXFFEmLSWimB8/EY VDD/GND,

23 RECRHHH

ok il = B | BB | BX | 2u
VDD=5V, T=25°C -1.5% +1.5%
HIRC #fRi%8 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 fRizsfise FLRC | VDD=5V, T=25°C -50% | 32 | +50% | KHz
24 PFRC % 5%
ik HE = B | HE | RBX | 8fY
VDD=5V, T=25°C -1.5% +1.5%
PFRC fRizmsiie 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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A IEK R E DNL |VRer=VDD, FAbc=1MHz, Tcon=27us +2 LSB
TRREHRE EZ | VRer=VDD, FAbc=1MHz, Tcon=27us +4 LSB
amiRE ET | VRer=VDD, Fapc=1MHz, Tcon=27us +4 | LSB
SRR Faoc |VDD=5V 1 MHz
Lzgalin ) Tcon 14 27  |1/Fapg
ADC I\ & VAIN GND VREF \Y,
ADC INBEHL RAIN 2 MQ
ADC I NEBTR [AIN uA
ADC ZhZFEif IADD | VDD=5V, AD #iash 1 mA
ADC B85 laps | VDD=5V, ADC %7 0.1 1 uA
M SIRIEFET ZAIN 10 KQ
ISR 1/4 $>/EEBMEAME | Revi  |Vin=VDD=2.5V~5.5V 32 48 64 KQ
BBfES EE -1% 1/4 +1% | Vev
%42 VDD VDD
VBRSPS ER)E VIR, T=25°C -1.5% +1.5%
ADC &E8E VREF | EIRAIERSEEE VIR, T=-20°C~70°C 3% | 2/3/4| +3% v
CEIRHREPSEEE VIR, T=-40°C~85°C -5% +5%
ERINISEHE VER 2 VDD
VIR B TEBE WIR | IEERISEHEE VIR VIR+0.5 VDD %
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BSILEE
BhictF i5i8g #R{E Bl | KE | 17&
ADDAR R |RF1ACCHEM, ZREANACC R+ACC—ACC 1 1 |cDCzZ
ADDRA R |RF]ACCHEM, ZEREAR R+ACC—R 1 1 |cDCZ
ADCAR R |RFIACCHEM (W% CHrd), LREFEANACC R+ACC+C—ACC 1 1 |C,DCZ
ADCRA R |RFDACCHEI (75 CHrd), EEREAR R+ACC+C—R 1 1 |CDCZ
RSUBAR R |R#0 ACC#HiH, £E84F N ACC R-ACC—ACC 1 1 |C,DCZ
RSUBRA R [R¥0ACCHE, &SEFEANR R-ACC—R 1 1 |C,DCZ
RSBCAR R [RF0ACCHHR; (H CHrd), SBRFAACC R-ACC-/C—ACC 1 1 |C,DCZ
RSBCRA R [RF] ACCHER (W Cind), ERFEAR R-ACC-/C—R 1 1 |C,DCZ
ASUBAR R |ACCHIR#EH, £58FNACC ACC-R—ACC 1 1 |C,DCZ
ASUBRA R |ACCFIR#ER, &FRFAR ACC-R—R 1 1 |C,DCZ
ASBCAR R |ACCHIREH (5 Cix), HEREANACC ACC-R-/C—ACC 1 1 |cDCz
ASBCRA R |ACCHIR#ER (W Cind) ., &ERFAR ACC-R-/C—R 1 1 |CDCZ
ANDAR R |RF0ACC SigfE, SR ACC R and ACC—ACC 1 1 Z
ANDRA R |RF0ACC 5, ££REAR R and ACC—R 1 1 Z
ORAR R |RF1ACCHRRIE, FERIFEAACC R or ACC—ACC 1 1 Z
ORRA R |R70ACCE#RE, £ERIFEAR R or ACC—R 1 1 Z
XORAR R |RF0ACC BalifE, £5RFEN ACC R xor ACC—ACC 1 1 Z
XORRA R |R7#0ACC BEi(E, &EREFAR R xor ACC—R 1 1 z
COMAR R |XfREVR, BB ACC R BUR—ACC 1 1 Z
COMR R |XWRER, &REAR REUR—R 1 1 z
ACC[7]—C
RLA ACC BN ER (T CInE) ACC[6:0]—ACC[7:1] 1 1 C
C—ACC[0]
R[7]—C
RLAR R [RTEIRER (# CHrd), EEREANACC R[6:0]—=ACC[7:1] 1 1 C
C—ACC[0]
R[7]—C
RLR R [RBIRER (F Cird), BREFAR R[6:0]—R[7:1] 1 1 C
C—R[0]
C—ACC[7]
RRA ACC EIRER (5 CIRg) ACC[7:1]—ACC[6:0] 1 1 C
ACC[0]—C
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R[0]—C
RRAR R [R{EFRAT (F Cird), BREFANACC R[7:1]—ACC[6:0] 1 C
C—ACC[7]
R[0]—C
RRR R [REIRAR (# Cird), BREAR R[7:1]—R[6:0] 1 c
C—R[7]
N R[7:4]—ACC[3:0]
SWAPAR R |3Zi R BURMEHFT5, EREN ACC 1 -
R[3:0]—ACC[7:4]
R[7:4]—R[3:0]
SWAPR R |30k R BT, SRIFAR 1 -
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 [BEER 0—R 1 Z
INCA ACCE 1 ACC+1—ACC 1 -
INR R |RENT R+1—R 1 A
INCAR R [RD1, &RENACC R+1—ACC 1 Z
DECA ACC B 1 ACC-1—ACC 1 -
DECR R |[RER1 R-1—R 1 Z
DECAR R |RiF 1, &EREAN ACC R-1—ACC 1 z
JZA ACC 1N 1; %585 0 kT F—Kigs ACC+1—ACC; %5853 0 PC+2—PC| 1/2 -
JZR R [REM1T; £&FRA0NBHET—HE R+1—R; #5589 0 PC+2—PC 1/2 -
JZAR R |RIDT, ERENAC; £RA50 AJEJFJ_"F £15S(R+1—ACC; 255879 0 M PC+2—PC 1/2 -
DJZA ACC B 1; 55879 0 NS T—&IES ACC-1—ACC; 587 0 PC+2—PC | 1/2 -
DJZR R [REF1; &EA 0 NPT F—RES R-1—R; #5583 0 [ PC+2—PC 1/2 -
DJZAR R [RiF1, ERFEN ACC; £55879 0 NBPHE F—&I8S|R-1~ACC; 55879 0 M PC+2—PC 1/2 -
BCLR R,b [ RAEVE b 50 0—R[b] 1 -
BSET R, b [{§RHIE b IE 1 1—R[b] 1 -
JBCLR R, b (& RAYE b i50, MBHIT—545S £ R[b]=0, T PC+2—PC 1/2 -
JBSET R,b [HREVFE b LA, MBI T—5ES # R[b]=1, M PC+2—PC 1/2 -
ADDAl K |KF1ACC#EMN, EERENAC K+ACC—ACC 1 C,DCZ
ADCAI K |KFDACCHEM (# Cind), SEREN ACC K+ACC+C—ACC 1 C,DCZ
ISUBAI K  |K#1ACC#HER, £EREANACC K-ACC—ACC 1 C,DCZ
ISBCAI K |K#1ACCHRE (FCize), EREN ACC K-ACC-/C—ACC 1 C,DCZ
ASUBAI K |ACCHIK#EiR, EERENACC ACC-K—ACC 1 C,DCZ
ASBCAl K |ACCHI KB (&5 Cird), L5ERIEN ACC ACC-K-/C—ACC 1 C,DCZ
ANDAI K |KF1ACC S#fE, &R ACC K and ACC—ACC 1 z
ORAl K |K#0 ACC 5, LERIFEN ACC K or ACC—ACC 1 z
XORAl K |K#0ACC RaifE, S5REN ACC K xor ACC—ACC 1 Z
MOVAI K |# K7EN ACC K—ACC 1 -
T P PC+1—TOS 5 )
K—PC[12:0]
REHE T 14/71
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GOTO K |Fsfitbket K—PC[12:0] 2 1
RETURN NFEFRE TOS—PC 2 1
RETAI K |MWFIERHRE, FH5 KEAACC TOS=PC 2 1
K—ACC
RETIE MAFERRE] T05=PC 2 1
1—GIE
NOP TEME =RE 1 1
DAA BCD @ini%fa, % ACCHIEEE/Y BCD 15 ACC(HEX #8)—ACC(BCD #8) 1 1 C
DSA BCD fBiRiEfE, 1§ ACCHIEEEE )y BCD 13 ACC(HEX 3)—ACC(BCD #3) 1 1
CLRWDT A MENE 0—WDT 1 1 | TOPD
STOP HENRIIAE ST 0—WDT; CPU %= 1 1 |TOPD
iz
1. ACC-BEREZEETENS, R-#HikiFriss K-1ZEIE,
2. NIFSF1BEEIES, BEOHEFMREL, MISSE 2 ™NFH, SHEE 1185,
3. XIFipIdE S res R A& CDCZ tnERIIES, FEEmZIESibIEE 74 PFLAG,
32 BEAHE
SRR T A7 g OTP BUfFfi#s, 2K=16 A7 fytthhk 2% [(M]YE A 0000H~07FFH. F2 /7 47 fifi s ki
i~ B R

Sriciatbit (0000H)

BRAREFEX
(0001H — 0007H)

chir A Otk (0008H)

BRAEFX
(0009H - O7FFH)

FE A7 2% S 4 ()95 -0k, ATIE I 2947 4% INDF3 7 1] FSR1>56+FSRO 45 ] RS 5 77 o ik o 1)
WA . I AR T 0 S EURE A7 4 28 0155H kb N 2%, 7 8 M AE ABUE /A iEAs 11H sthhk, 1K 8

PLAFNEE A7 45 10H Hhdik

MOVAT 01H
MOVRA FSR1
MOVAI 551
MOVRA FSRO
MOVAR INDF3
MOVRA 10H
MOVAR HIBYTE
MOVRA 114

: % 01H 5 A\ FSR1

; ¥ 55H 5 N\ FSRO

; TR FSR1>256+FSRO 45 A (1) F%2 75 A7 # itk (0155H)
: NS, & 8 AIfEAN HIBYTE, {IK 8 fifEAN A %ifise
AR 8 ALAE AN A7 it % 10H bk

: M HIBYTE {287 8 fir

;o 8 ALAEANBHE AR AS 11H Hidik

RIHE T
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33 HEAESB

R A7 2 B0 45 38 BB A7 2% GPR FIFFIAT “"4%?7(?%5 SFR, HARHHE /3 S8 %R . GPR W H
BESHkEGE T INDFO/INDF2 a4 541k, SFR 7] H 45 hk 5t INDF1/INDF2 [a)4 541k .

BiRFi5EE X ithhit g R

it 2@ | o8 | 19 | 2a | 38 | 4c | 50 | e | wF
000H-07FH | GPR BFUEEESRK
080H-17FH | {REB {RER
180H-187H INDFO | INDF1 | INDF2 | HIBYTE | FSRO FSR1 PCL PFLAG
188H-18FH MCR | INDF3 | INTE INTF | OSCMR | LVDCR | DRVCR
190H-197H IOPO | OEPO | PUPO | PDPO | IOP1 OEP1 PUP1 PDP1
198H-19FH | SFR | TOCR | TOCNTH | TOCNTL | TOLOADH|TOLOADL PFRCCR | PFRCCAL
1AOH-1A7H TICR | TICNT | TILOAD | T1DATA [PWM1CROPWM1CR1PWM1CR2
1A8H-1AFH T2CR | T2CNT | T2LOAD | T2DATA | T2DATB |PWM2CR
1BOH-1B7H ADCRO | ADCR1 | ADRH | ADRL |OSADJCR| POADCR | P1ADCR | POKBCR
1B8H-1FFH | 1788

F: LERPIREEFUAITRFER, ELHEIHE, SARETEEE A ESLIE.

HiRTFiEsR S Sttt A Rk
15141312111098|7|6|5|4|3|2|1|0 Stitgst
0 SRBEIESHY 9 filtbiit BESHUHE
0|0 FSRO IEEESHHER 0
0|1 FSR1 [EHESHHER 1
FSR1 FSRO [EES R 2

BT, LB IMK 9 ACAEEE A sy otl, @id484 Vi, FHEVERE A 000H~1FFH.
s JE sk B T R AR AR HHE 55H 5 N A7 it 48 010H ﬂﬁﬁt
MOVAT 55H
MOVRA 10H s BB 55H 5 NELIE A7 fi 4% 1OH Hhhk

)4 F-HEAE G 0, A& DL FSRO MRt sk Fa 41, i INDFO i), F-hkyEElN 000H~0FFH.
;@A) S R 0 ks 55H 5N BUE A7 4% 2% 010H Hbhik

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

A 1, 2L FSRL AR g2 thhbfe4t, @i INDFL v5ln, F-HEvERNy 100H~1FFH.
;@A) SR 1K s 55H 5 N B A A 110H Hudik

R F 16/71
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MOVAT 10H
MOVRA FSR1
MOVAT 55H
MOVRA INDF1 ;AR 55H BN FSR1 8 A (IR A7 1 28

[T 2, &L [FSRL:FSRO] A4 25 thhk 5%, @i INDF2 Vi in), F-4k3E 5 0000H
~FFFFH. f5: @it bt 2 K58 55H 5 N\ B A7 ff 48 0110H Huhik

MOVAT 01H
MOVRA FSR1
MOVAT 10H
MOVRA FSRO
MOVAT 55H
MOVRA INDF2 KB 55H 5 N FSR1>256+FSR0 15 4] f BUHE 77 4 2% vh

2 SRR 2 UL O~FFFFH, (BiBlTEEFaa PREX AU, ELEETHE, SAMETES
EXB AU R,

3.4

HAR

8 HERRIR L, R I W sl AT T AL R R CPU 2K PC H B IS RAT s AT I

R EHE 4 BT AR P IR (AR, AR T B 2 AR PC.

35 BHFLESE
HuiEies 5=
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
FSRO FSRO7 FSR06 FSRO5 FSR04 FSRO3 FSRO2 FSRO1 FSRO0O
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] — #dl a4 %4748 0
FSRO: 4T HbAist 0 pyfaEr, B Fh 2. 3 BU4R4EHK 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: [H4S A 1 i48%t, BRAEES IS 2. 3 1484t 8 fi7.
ROHEF 17/71
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[EiES Ut S17E8
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
MYaE X X X X X X X X
BIT[7:0] INDFO[7:0] — [A]=F-hk 54745 0

INDFO: INDFO A2 25 /7 2%, % INDFO -1k SLBr 2% FSRO 45 [m) (1 Hus /7-fif 2% M bk i3k

FEUTIL, AT SR T S

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
HaE X X X X X X X X
BIT[7:0] INDF1[7:0] — [AJ4% T3k 77 745 1
INDF1: INDF1 @Y ar47 8%, X INDFL1 F-hibksS2Rr 2% FSR1+256 45 ] i B s 476k o 1
BEHEAT U, AT SEBLE B S bk 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] — [AJ4%F-HE 37 f7 45 2
INDF2: INDF2 A2 Hi 547 4%, X INDF2 F-hb52Br 2 % FSR1>256+FSRO 5 [ ) £ 5 47
fifg 25 ML HEAT U 1), AT SR R4 -1k 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
aE X X X X X X X X
BIT[7:0] INDF3[7:0] — [AJ#:F-Hk& 4745 3

INDF3: INDF3 AW Zr78%, X INDF3 F-hk52FrAEX%T FSR1>256+FSRO 15 [ [ Fe 7 4%

fifas kAT ViR, T SEBL A% - Ik T RE .

iZ: &fFas INDF3 (REMHZNIES (MOVAR INDF3) #{TitERiRIE, EENAEE 8 (iifFA HIBYTE &i7ss,

1 8 (IFZA A BT,
FIRMESFPEFS
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
aE X X X X X X X X
BIT[7:0] HIBYTE[7:0] — F#A{Em T8 f7 4
HIBYTE: F T/AGEit INDF3 v [0 F2 7 A7 28 i BT e B P 25 1) = 8 1 HdiE -
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EFEHHTESREFED
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
HaE 0 0 0 0 0 0 0 0
BIT[7:0] PC[7:0] — FEF4REF 1T E#RK 8 fiL
FEFARETEES (PC) A LUT JUR R
iz 7484 : PC=PC+1;
33 F54 GOTOICALL: PC = 54 H% 13 fi7;
< iR[A[#54 RETIE/RETURN/RETAI: PC = AT (TOS);
Xf PCL #1E$5 4
< X PCL #AEfmikie4: PC= (PC[12:0]+ALU[7:0]);
< X PCL #:1EM HA 5 4. PC= {PC[12:8]:ALU[7:0](ALU iz H.45 5)};
CPU RESF27
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
uaE X X X
BIT[2] Z - FhrEAL
0: HAREZEIEHMERASNE;
1. BEAREZHRZHEMERNE;
BIT[1] DC — f- & A AL
0: ki SEmy AT R JyFiE F 2 AL
1: VBB L AL RS N A
BIT[0] C — HMENIAREAL
0: JImEisEmJoiifr; wukic ERGEA; BALEH HiZHE 0;
1 s Ee A AL s HE AL BALE R HIEH 1
RIS
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
MCR GIE TO PD INTTM1 INTTMO INTOM1 INTOMO
R/W R/W R R R/W R/W R/W R/W
taE 0 - 0 0 0 0 0 0
BIT[7] GIE — e fiigefs
0:  BEmkHTA il
1: FHOAH R R WA AR A7 P s CPU 2 75 Wi 97 HH TR T ik & 4] 0 B
KA E T 19,71
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BIT[5] TO — & Vi thbr &4z
0: FHEEAN, 54T CLRWDT/STOP #54;
1. KA WDT &
BIT[4] PD — i AR IhFEARE bR AL
0: LFHEEAN, #HIT CLRWDT 54
1. 4447 STOP 54
BIT[3:2] INTIM[1:0] — ZREBWr INTL il & 7 k64
INT1M[1:0] INT1 & 53
00 EFEMA
01 TRERfRA
1(1) B MLiA
BIT[1:0] INTOM[1:0] — #h#rh W INTO fi & 7 e #5647
INTOM[1:0] INTO it 753t
00 LHRfA
01 TRERfRA
1? T
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36 RApPBEREF

S PORRIERSEEN TAE, 2K IR EL B TUE AR08 T MR TE AR Db, 76 Frb sl
2 0 SR B s BN 7 e, I A A7 B S BB T IRAS . 13 i o P o
iy B IR PR E S, TR PR RO TR B S ke

SR REY, & XT:

s ThEEisER
SSRAHER T Fepu SRIEHE
FCPUS Fcpu=FHosc/4; Fcpu=FHosc/8;
Fcpru=FHosC/16; Fcpu=FHosc/32; Fcpu=FHosC/64;
RSTEN RST SMEBEANRE::
P04 J9oNRE IR ; PO4 It /HHED;
LVRVS LVR Ef7FEEIRE: (LVR BERGHER Feru REN TIFREERE)
1.8V; 2.0V; 24V; 2.7V; 3.2V;
LVR = IRE :
LVRMD LVR Y2 F /S,
VR TR THE, ERIFERN TR,
WDTM WDT =R E
WDT $a%&xiA;  WDT ERIFERINIRE;  WDT BB E;
WDTT WODT izt
16ms; 64ms; 256ms; 1024ms;
SMTVS it 1 e B :
2.0vV/0.8V; 0.8VDD/0.2VDD;
P17RUC P17 LHFBREMNEHIHIRE:
P17 LREBBEENEE P17 ERIFBFESMNET
p1alil P16 THIFEPBENEHIRE:
P16 THEBRSERIEEI P16 THIEBBRSRIETTH:
ENCE EFAEIIERE:
EFAEINE; ARG,
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4 AR GuHsp

O U A R G, N HLER I TE RS A B Frosc B R SN & Frosc T TAE, 4 Hibm
i i T £E Frosc A1 FLosc 2[R 1) 4

KRGt = B Frosc [ 8 NN # il RC YR 4% HIRC (32MHz) B8 Frire; RS 51 FLosc
[ 5E NN ER AT RC PR 28 LIRC (32KHz) B4 Furc.

CPU AN XU 8l , IR AT 7E R Gt A 2 Frose Al R G0 4 Frosc Z [R] V)4 . %+ Frosc I,
CPU HIBF 4% Fepu il it B 7 FCPUS #£#F; %+ Frosc i, Fepu [E 7€ N FLosc f 2 4340,

WDT CEIH) HLE I BRI ] € 9 N A RC Ik 4% -

R EE
/64
PERERCTR e |Frose | 7
HIRC:32MHz  |FHiRe é’% 4B Fepy
/4
4 t
FCPUS | CLKS

RERMESARCHRSFH 2S | FLoSC
LIRC: 32KHz FLIRC

41 RNFHMRC K E
AL 1 AMRS IS 32MHz IIFEHITE HIRC 3R 3, o i IE R Se i 6

42 RN{FEEARCHH B

G AE 1RGN TG Dy 32KHz () LIRC fk% &8, W] FE RGRBUN 20, AT R4 Ld
JERTHE] . WDT 8B 25 5 HL% .
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A% 19 frd 88 -F

MC9931 J P F

4.3

A g9 T X,

O Py SCRp R, (R0, HOLDL #3, HOLD2 # AR 45 2 b R 4 TAER .

TiERzL

FSEXT, RESEM

Il

miE | {EEET, CLKSIE0

CPU BIRIz1T, B/RSREHRSY TR

HOLD1/HOLD2/{RIRE ™, CPU IfgE

[ivEd

BRI, CLKSE1

HOLD1/HOLD2/{RIRA&EC TS, CPU I&EE

CPU (Biz1T, =5mAtHiRE HFEN RE

HOLD1 | &/fBE&EXT, HFEN & 1, #14T7 STOP5<

CPU Efz, SSATtHRLIF, (RERATEHIRE
LFEN H5E

HOLD2 | =/fBEE T, HFENE 0, LFEN & 1, #1{T STOP$ES | CPU BiE, SSmBdshRFLE, (ESmATsmRT(E

MR | B/ REET, HFENS0, LFEN 50, H147 STOP 1S | CPUEHE, &/RSRRThEIFIE

i#: WDT Bf#ilE% LIRC, WDT FFSHT LIRC #—E TIEmiFZ R TR0,

TeiEUiR TSR

IRERAR

STOP$§ <

HOLDRZN | cpyngi

STOPiE4

S ESRET SR AT

FE A

RS B

HFEN

CLKS

STBH

CPU
TARRE

RERART
REERN )4
cpungig | HOLDARSX

R R AR/ RUER 7]

AN

AN

V1.4

AT b

TAE T i TAETARAR TAET R

RIHE T
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TSN SR
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
MYaE - - X 1 - 0 0 0
BIT[5] STBL — A SR 4IR 55 R A5 B AL

BIT[4]

BIT[2]

BIT[1]

BIT[O]

44

0: AR BRIFIFHRBRFRE S
1o A O E IRV s

STBH — i B iR IR S br B AL
0: M PRI IR BOR A E 5
1o PR DA E IR

CLKS — CPU M8 £
0: RGEAEBEN CPU B P
1. RGEAIEEER CPU B P

LFEN — A BhiAd GEA7
0: 7EARER/HOLD #ExUF, AWM Bh s 1k T4
1: ARSI B R A2 AR

HFEN — =83t s ilsi 4 e for

0: FEARIE/MAHR/HOLD #E3 R, i il i T4
1o B PHRAG 2 T4,

&7 #pE X

O R e AR 2 AR A OIS AT, M RHRAR 20 HOLDL #55X. HOLD2 F s N D FERE

AT STOP 452 AT R GHE NMRIIFERET, R R G2 A LT 5 -

<>

IR

CPU 1% 1E1817;

R AN [RI AR A5 1 A 7 B R PRI R 3% 5

RAM N B RFFAAE;

FIT A P N it ity 11 DR B A AN

SE I B FLA B IR AR 1k, AT DR B4R 4R T AT

LA 16 O T R SEIR AR T AR

<>
<>
<>
<>

A

SMEIEAT R AMBEAI TR

H WDT i CGERDIFERIEUT WDT fR#R4k4: T/,
BANE WG SRR CGERAMR DI

RIHE T
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> ER AR R A CERDIFERE T 2 I g IR R AR S T A )
> AREATPWAERRE CEH R T EITIRE);

M
1. RIDFEIRES TR EnE KA, EXTEIREHEaEIX, WALBLIIIFERED, EXEIREHEaE TS
TTREFE B, WRIEE CPU BiTTF—515S, EXTmAIREEsE(THIRET S EF TS, TIGEE

CPU |G {T P BTRS e,
2. FEF[XFZILAISIB, EAGEITG] /O iGIRERGIL. HALHTBA FHFEES, LUBE5/IMFE
T2 T Tl TR I
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5 Rf=

51  ZRAs &

O AR LA R AL T
¢ EHEAL POR;
> AR AL
& KHEER AL LVR;
< WDT &I R

T —MERRAE IR, REHANEARE, PATHIRERIE I B E SFR VR AT RO
Frie, RFEIBHMEAIRE, CPU JT4AH B WAL A7 ifi 45 0000H Hubk AL HATHE 4

EHEA POR MRS RN LVR XM RS LN Bk %48, BRI A HHATIHRG %%, A
IRG A IRANRE e 75 B2 I a], i DL R Ge o OREF — S I T8 ¥ _E FELSE IS IR 3% 35 5 Jm 4 1 s A% 1M
HMBE AL WDT BALAG I LR PR a5, LR BRI 2 50 £ A2 BRI 5B SiE I IR 3% 55 455 S R
I (2

TEREEA P EMRG TR Z B PRk R R &

RIREE

| | |
| I |
| I |
SNERE L | I |
| | | | |
| | | | |
WDT & £ | | I I |
| | | | |
R | | | | | ' |
| | | |
i g|iR EAEES ki
e . |BS%| R% - B35 | BRGE| BRE |NL[F|%| RE |BE|TH — =
B |1 Bt %5 Bt |45 1T B 1%

#: BEREFEAELBEIEBEFAIER ) VDD BELFHRE, WEES(iEH{THEER, LERERFET
ERT VDD BEEEME Feru A TIEBETE.
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52 Lef4x

OF ) B A SR R T DIOE BLPRGE L 8l BRSO, H 20 B R R B A R R Bl i 2
REPRIE R G SEI R AL

E AR AL RE A DA Y LT JLAS P B

(1) BWARZGE TR, SR T EREA K Veor HORFFFEE
(2) #f LVRIJfE, WIFRSER R T VIR IR ORFFRE ;

() HHSMHELLTIEE, WREEAF AL I S =T Vih;

(4) VIR A 2 A7 45

(5) JHREmBIRG A%, AR — BUN R AR % 4558 0E 5

(6) LHISHR, RGFIRPATIR S

53 bR A4

O AN R AL Th e ATl G B 5 RSTEN JFE, SO R AL IR B SN E AL ThRe, 3 K
P9 B BB B bR . SRR AN RST AN AR A, RHETA R 2o Ay E T
I, RFIEWIET; WANRETE, REGEL.

54 f&BEFAL

O A AR TR A TR B iR B 5 LVRVS 5. H ARG B B — s I B R, (B0 R
6% A4 CHLAME), HEEHE RS LVR BER LVR EAA R, 2 B R FTFE LVR #BE
+6% 5 LVR &AL A R R

55 ANmit

A1 (WDT) BALZ— MR IER TR R LS. IEHEE T, HP R ER X WDT &
A REAT IR AR, DUORIE WDT At 35 IR H SO, R RIZ X WDT ERf 8im %, ST
S WOT it i =B T IR AL, RGEEFYIE, REZERE.

i RFERELT CPU EfET(E, EULAIE WDT git!, TRIGE CPU A ~£EAL,
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6 I/0O sgn
6.1 @A I/OFh#k

O Py R NS i 5 2H 8 fi3m H1 POL PLe BT 1O i I SCRpiti B RN, Bk PO4 A1) 1/0
S VX SCRPES R A o B VRS 2T 1/0 s 14, B0 i B BAT SMEE T s A . PWM %t . ADC
R L B A% N A SR T T RE

mOMESF
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IOPO PO7D PO6D PO5D P04D PO3D P02D PO1D POOD
R/W R/W R/W R/W R/W R/W R/W R/W R/W
WA X X X X X X X X
BIT[7:0] POND — POn i I EHEAL (n=7-0)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
I0P1 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
taE X X X X X X X X
BIT[7:0] P1nD —P1n i I EHEAL (n=7-0)
2 FihdOESLsEFr, HinlJBERF VDD BENR~LFER.
wOA RS
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
OEPO PO70OE PO60OE PO50E PO4OE PO3OE P0O20E PO10E 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 i I 4 A ez (n=7-0)
0: i FE M T, 132 B AR S s PR N SRS
1w FVE 9% E1, it 4R R 152 B o 11 B 5080 7 A7 1 s
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
aE 0 0 0 0 0 0 0 0
BIT[7:0] P1nOE — P1n ¥ H 4 gL, (n=7-0)
0: i FE M T, 1323 R AR S s PR N FESTIR S
1. s RS B, e AR R s B 11 ) a2 A7 1
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A% 19 frd 88 -F

MC9931 J P F

V1.4

6.2

AR L/ TFiera

JIT A S 1 250 A B R A S L BH, BRI B S A B L P2 e b/ i LA S 1 AT A AIRES
B A R Ui AL T4 AR BT, b/ N R i BH e A A TR A%
P17 LB BHA P16 N HHEMHIA R, T E B AR AR .

LRI HISTFES
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
WMHa(E 0 0 0 0 0 0 0 0
BIT[7:0] PONPU — POn ¥ 1 4 FEFH 67 (n=7-0)
0: iy 1 PN B b7 FL BH TG A4
1: iy P36 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
Wha(E 1-U 0 0 0 0 0 0 0
BIT[7:0] P1nPU — P1n ¥ 1 Bz FHEERIAL (n=7-0)
0: iy 1 PN B b7 F BH TG &%
1= i PR b L B R
THIFBEIZEHISTFES
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
aE 0 0 0 0 0 0 0 0
BIT[7:0] PONPD — POn i 1~z FLFHAE#A2 (n=7-0)
0: i I A R TG AL
1. s PR R R AL 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
Mha(E 0 1-U 0 0 0 0 0 0
BIT[7:0] P1nPD —P1n ¥ 1~ hz FBAEE SIS, (n=7-0)
0: i H BN hz AL BH G AL
1: I YRR i HBHA 2L
RPHE T 29/71



sinsmcu .
ﬁm;ﬁx@? MC9931 Jf F*FHf V1.4

63 3T XHH

B3 I 1 B AT A e A, 3k RT R R DR . i e N B RS S, A HC 110 T
RE[RIN RS, W2 A AL, T 385 oty ) O ) 2 A7 8 OC P iy 11 4807 110 Dhse (P B/ MRl
S AL A SZ M) o

iR OEIRI=FISFES
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
POADCR - - PO5DC P04DC P0O3DC P02DC PO1DC POODC
R/W - - R/W R/W R/W R/W R/W R/W
iaE - - 0 0 0 0 0 0

BIT[5:0] PONDC — POn i H 8 F Dy g4z (n=5-0)
0: ffifEus I MIEF 110 Thfg;
1: MG HECF 110 Tk

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
aE 0 0 0 0 0 0 0 0/1

BIT[7:0] P1nDC — P1n ¥ M7 DhgefEHI AL (n=7-0)
0: fEFeH HHI% T 1/0 Thie;
1. KM % 110 Thig;

64 3 IR IEH|
O TE P00 5 PO1 2 [A]. P03 5 P02 Z [N B A NMOS HLEE, Wi a7 £7 A 2 i 2o W/ 508

RO ENIEEIHER
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
DRVCR - - - - PO3PDR | POOPDR [NMOS1ON|NMOSOON
R/W - - - - R/W R/W R/W R/W
YaE - - - - 0 0 0 0
BIT[3] PO3PDR — P03 ¥ [ 7 H BELi%E 87

0: I I ER R fz H N 16KQ;
1 g PN ER R Sz H FE N 850K

BIT[2] POOPDR — P00 ¥ 1 T 437 FE FHLi%E £ 47
0: i A R FE Y 16KQ;
1: I N EBH i FLPH Dy 850KQ;
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BIT[1] NMOS1ON —P03-P02 =[] NMOS % il fiL
0: A NMOS 4 5Kl
1: 3 NMOS & il
BIT[0] NMOSOON - P00-P01 Z [ NMOS &5 il iz
0: &8 NMOS &<l
1: ¥ NMOS & il
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7 =& & TIMER

71 FNHRFSE WDT
1B 45 WDT [P $R 5 A A0 RC IRz #s, WDT THEas i ok 2 4708 7 5 i CPU,
ALES L E Y WDTM B WDT TAERE . #FFEFMHAITE, W WDT —H TAE, &ilEMEERE

T WDT % s A0 F, RIR/HOLD #30F WDT # H K aliE CPU; &k shiERi s R ock,
WDT 7EMRHR/HOLD #5F B 3hfs ik 7EHAth 7 Ui CPU JE Pk &2 T.4E .

AT CLRWDT 4548 STOP 5441 % WDT it 4.

WDT i H B[] A] it B 8 16ms/64ms/256ms/1024ms.

Z: WDT adfifHm82E, ThEREX, CAFiEg WDT ffE)FEEER 1/4,

72 ZEETO

SENS 4% TO Oy 16 ArE AT, 68 14> 16 (ridiat #ods . ATmpe i ids . 26 2574, 16 fiz
< TLL?ﬁ/\EJﬁtKuﬁfri’zﬁﬁ}i R 3 I AT A7 A A T
< SRR H WA Y G e 1) e

/128 1612 ERTETOREE

i : S TOIF
Fcpu ﬁ-} : | TOCNT }_T_>/flﬂll:|:||
FHOSC —>| /4 [ 4

oo [ L7} —] | |
B-C % r [ TOLDHbuf | TOLOADL |

5| /2
TCO = ’/T/ p TOEN - STOLOADL
TOCKS L roprs TOLOADH

SEIS 2% TO, Wit ZF A7 4807 TOCKS i il , @it TOPRS 31l /3 ik, Fividt iy b iand it 93 4>
ARES G A TO 1H3gs TOCNT & ( EF-VRTHED . Filsr bl nT e 1~128 4345, % TOCNT )
ARG E WA RS, R EEAAE . 16 £7 TOCNT MIE 775 TOCNTH Bof 2 as, Xt
TOCNTH 12 5 B 4E LR N 2P a8 AT 2 5 8 /E, TOCNTH [SEfR N BAXAETEE'S TOCNTL 4 H 3l
S phath N5 EE, S TOCNT %5565 TOCNTH F5 TOCNTL, iz TOCNT M55 5Eis TOCNTL
i TOCNTH.

24 TOEN=0 i}, TOCNT fRFFAAE, 5 H K5 /7 %% TOLOAD 2Bl N\ TOCNT ;5 24 TOEN=1 i,
TOCNT Eit-#, THE30 0 e a5 a5 7 AL i 3 5 IRk iy, ThilrbR & TOIF K 4& 1, R TO
H 314 417 TOLOAD fEZ A TOCNT HEFiFih T4k
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A% 19 frd 88 -F

16 /7. TOLOAD Fiif5 1 /™ 8 fifim i ZErh e (TOLDHbuf), 5 TOLOADL i <[ i TOLOADH {H
BN MA . SERT A TOEN=0, <RI B[22 % TOLOADL]# A\ TOCNT; # TOEN=1, NIFE
76 TO fii 5 A K [ 0h 2 TOLOADL] I{E i N\ TOCNT. % TOLOAD fEit %S TOLOADH, HE
TOLOADL.

V1.4

MC9931 J P F

TERIEE TO =178
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TOCR TOEN {RER - TOCKST | TOCKSO | TOPRS2 | TOPRST | 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 — JERS &% TO fHiFEfL
0: KHIER A TO;
1. JFEER 2 TO;
BIT[6] R, FHEES “0”7
BIT[4:3] TOCKS[1:0] — TO HJ ik 1
TOCKS[1:0] TO B éhifE
00 Fcpu
01 FHOsC
10 FLosc
11 TCO iR
BIT[2:0] TOPRS[2:0] — TO TR 4345 bb % £ 47
TOPRS[2:0] TO BIpFRSSREL
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
bAE 1 1 1 1 1 1 1 1
BIT[7:0] TOCNT[15:8] — TO iH##% =1 8 fir, AW iLE Wbkt e
| | Btz | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit 0
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RIOEEBF S FA
TOCNTL | TOCNT7 | TOCNT6 | TOCNT5 | TOCNT4 | TOCNT3 | TOCNT2 | TOCNT1 | TOCNTO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
WIba(E 1 1 1 1 1 1 1 1
BIT[7:0] TOCNT[7:0] — TO i+%0 28Ik 8 £, ARSI it Has
ERTEE TO EikS1Fs
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
MaE 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
baE 1 1 1 1 1 1 1 1
BIT[7:0] TOLOADI[7:0] — TO E#XZF /744K 8 fir, FHT & TO Bvh-£a I
Mt BN ER S iEE2ZI ) 0, B ERTZIFTEIEELIE,
73 ZEHRETIL
SERTH T1 N 8 ML@RT TR, B 1) 8 Ayt 2ids. WgmfETindss. =43 /748, 8 U HE
AT L L AT A% o
< AR T AL B B FEUR, ATE I AR A A g e T EUE
< HHF 843 1A PWM Hr, W LR A ARSI E PWM 525
< ATYTREON 1 XPEIX AT A B AN PWM
> BRI IR Frere;
<> SR H A A L e R T R
SN ERETIREE @» >
128 el i = TIPWM . 1/0 Hiﬂw
Fcru — : |:T1DATA ’ > 1?
AN PWM1EN PWMINV  PWM10E
Frosc = | g5 | /4 I FPWM1EN
FPERC ——> 7 P ’_.D—> TIONT_ P | 251 TIFPWM . 1/0 <>{0N FPWM1
101 == 4 T1EN i e L>D°-> 1
/1 {
T1CKS Lr1prs T1LOAD FPWMINV FPWM10E

it TIPRS & FEF ALY, e i b Y 08 o 740
T4 # b AT e B 1~128 4345, XF TACNT [

EN 28 T1, WEIL % 72807 TICKS LR 2hE,
PSS A T1 tH 5088 TICNT it-ostsd (BTG ﬁriﬂz)
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HEAERHEE TS, AT LR AR

24 T1EN=0 i, TICNT {REFAZS, 5 EL %728 TILOAD # LI N TICNT H#; 24 T1EN=1 i,
TICNT 3BT EL, THEE) 0 MR Bh2s o 5 P2 s vs 5 5 R o by, AR Ilrke & TUIF B g 1, FR T
H 2t 2417 TILOAD {H#A TICNT HE#HH A THEL.

WE TR, B3 T1 Al 8+3 #z PWM ThaE (PWML), n] it 25 47 28 AL fF GE/5< ] PWM IhgE,
sz O SR PWM 3% . PWML SSHIE TIPWM 15 5 8K HSF. PWML fiifEJ5, TICNT ME
BB T AR B B R H oY — > PWM A 408085 LU A7 2% TIDATA AHSER, T1IPWM
AN S4B T, TIPWM 28 9 K .

SERFEE T1 ATH TIPWM AR Rl 1 37 P8 X #2511 5 A PWM {55 TIFPWM, MY &N 1 X3
X A A PWM. %5 FPWMLEN=0, Il TLIFPWM {544 TIPWM S S EAMSE S (BHEX), F
FPWMI1EN=1 A fes2HIFEIX (B 2 % HAMS S AERC S W) 5.

TIDATAfiLA 14 8 frf b Zg i gs (T1DT buf) T 5 TICNT tb#:, PWM1 <[ E T1IDATA
WAL RN B e s b, T PWML (%5 5 TIDATA NILKHAE T1 fs i A d N beic g nh s e T
7E FPWML £ 58{H PWML1 X IR, 5 TIDATA ¥ S B g v d h B B A AR E . A ZE D PWM
FEHARN 52 Lh Ry, FRoLS AR AR AL ST AR Ay, AR PWM, eI e i 88 .

TIPWM & 5B i 2 LT R

<> EHCFEIA] = (TIDATA) < TICNT -4 fE 3
> W (TL B AW)D = (TILOAD+1) < TACNT 4 & fE 1
< A = EHESERE] /R = (TIDATA) / (T1ILOAD+1)

PWM1/FPWML1 1] &5 22 L Al ik PWMLDB AL /N rH i 2. PWM1DB=1 B}, PWML 7EiH4L
BHER A A Hy CEFHAT) Ry mr S CHE J J S0 O & %8 JE AN 81D PWMLDB=0 B, PWML ¥ J5
AN A A A e e T CHEE R S U8 D AN 2 ) o FPWMIL 5 g (I H 1 e B 1) DU B in R AT B IX i
[ Je 34T AH S

PWML/FPWM1 3¢5 8+3 #ix,, AJ7EM AL PWM FOI b R0 & 25 Lu ik A ks, DLAE 8 g
B PWM JE#AE N—AN KR, 85 5 25 B 2k R 2§47 PWMID[2:0]#kETEIX 8 4~ PWM Ji # Hh (135 4
JEAWIRATRE R, IX YU AE R S AN B TIPWM = BT 2 JE 2 Bt B (RICA TIDATA+0.5).

8+3 BxUAH Y T7E Bk B3 T PWM S LLIRTTREE, AN B PWM JE I3 & o5 25 Lk
. PWM A& JH A IE ) B P (8] B TIDATA g, 1 PWMLD[2:0] 6k & 4F 8 /N JE H A JLAN A
LUNEFE IR S STFEE S N K
PWML ] 8+3 B — /N KR AR S = ik (48 PWMLDB JjRE, 0<T1DATA<T1LOAD):
<> FHLCTEE] = [(TIDATA+(PWMIDB-1)/2)>8 + (PWM1D[2:0])/2] x TACNT % 4 J& 11
<> JA = (T1LOAD+1) x8 xTICNT {1#ihth &
> A = EHCEFRHEE R = [TIDATAH(PWM1DB-1)/2+(PWM1D[2:0])/16]/(T1LOAD+1)
248 (PWM1DB=1):
4 PWM1D[2:0]=000, MIX} 8 i@ PWM Ji BRI A LE e, KR B ) 7 23 Lt 5 3858 PWM 1 5
2 —FE, 2 F[ TIDATA/ (TILOAD+1) ].
# PWM1D[2:0]=001, WX} 8 M@K PWM FEHAF IS 1 ANEMER, KEAMFK S =y
[ (TAIDATA +1/16) / (TILOAD+1) ].
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4 PWM1D[2:0]=101, WX 8 /4~y PWM JEIAREE (1. 2. 3. 5. 7) ANk, KM m)
525 N[ (TIDATA +5/16) / (TILOAD+1) .

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

mw [ T LT LT LT L1 T 1T L1711
T1CNT D<T1LOAD>"'6'1DATA+1><T1DATA><'1DATA—1>"'< 0 ><T1LOAD>"'6'1DATA+1><T1DATA><'1DATA—1>"'< 0 ><T1LOAD

: PWMZ i B 2R | PWMZE & B A |
I I |
T1PWM ‘ T1DATA TIDATA + 0.5
(PWM1DB=1) I
| |
T1FPWM : : : :
(PWM1DB=1) ! ! : !
| |
| | : | | |
EFE TF&EH B TFEH
3z EATE) ez ERTE] ez BEATE) JE3zERTE]
: PWME 13 B 2 : PWMZE = B A :
I I |
T1PUM TIDATA - 0.5 T1DATA
(PWM1DB=0) L
| |
T1FPWM : [ : |
(PWM1DB=0) | : ! :
| |
| | : | | :
EFiE TS EFHE TS
ez EATE E| v R JEAZ BR8] EREBATE

1. PWM TEAF AR PWM JFEIFIZEX,

2. A PWM B, FEZEELTELIEEMITE PWM JFHIRGZHANEE, S PWM FAEETIE,

3. PWM1 X578 FPWMT1 (E58h7, 221LS T1DATA,

4. 8+3f8:'F, %5 PWMIDB=14d, EiB/FH] (TERHIGH) BT (BBFRHE) % TIDATA, TR
[T LRI R 1M (1% TIDATA+0.5); 5 PWMI1DB=0 B, FrE/TH] (G15EE/FRFIER
1THE) RO IgGE R T AT,

5. 2 TIDATA (Eig%] 0 3t5 T1LOAD (E155AT, F35#F PWM1DB B9F/GR5RIEFIIEE,

6. ETHIFRIHEATHY FCPU B9 1 54781, PWM1DB G EITE 1/4 1 Aét/E8,

ERSEE T1 =HIHFS

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

aE 0 0 0 0 0 0 0 0
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BIT[7] TIEN — EB & T1 fEREAL
0: KHIERZE TL;
1. JFEER 2 T1;
BIT[6] PWMILEN —PWML1 ffifgfir
0: KM PWML IhfE;
1:  flifE PWML Thig;
BIT[5] FPWMI1EN — FPWML1 f#ifEfir
0: <M FPWML Ihifig;
1: f#RE FPWML Thig;
BIT[4:3] TICKS[1:0] — T1 B8 JR ik FAr
T1CKS[1:0] T1 B4R
00 Fcpu
01 FHOsC
10 FPFRC
11 TC1 EFHAE
BIT[2:0] T1PRS[2:0] — T1 Fii 4 A bt ik A
T1PRS[2:0] T1 B4hFRSSREL
000 1: 1
001 1: 2
010 1: 4
011 1: 8
100 1: 16
101 1: 32
110 1: 64
111 1: 128
ERTEE T1 12488
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TICNT | TICNT7 | TICNT6 | TICNT5 | TICNT4 | TI1CNT3 | T1CNT2 | TICNT1 | T1CNTO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
VIbalE 1 1 1 1 1 1 1 1
BIT[7:0] TICNT[7:0] — T1 iH#ds, A5 SRS
EIEE T1 EFFFE
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T1LOAD | T1LOAD7 | T1LOAD6 | T1LOADS5 | TILOAD4 | T1LOAD3 | T1LOAD2 | T1LOAD1 | T1LOADO
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
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BIT[7:0] TILOAD([7:0] - T1 HE# A F48, HTWE T1 M08
i ENISER S AIESELR 0, SR ERTZS1FT/ZIERTIE,
TERYEE T1 LUiSH1EE
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T1DATA | T1DATA7 | T1DATA6 | T1DATAS | T1DATA4 | T1DATA3 | T1DATA2 | T1DATA1 | T1DATAO
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] TIDATA[7:0] — T1 LA fr4%, T IXE PWML [ 52t
PWM1 {=HISERS
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PWM1CRO - - - - FPWM1NV [ FPWM10E | PWM1TNV | PWM10E
R/W - - - - R/W R/W R/W R/W
baE - - - - 0 0 0 0
BIT[3] FPWMINV — FPWMZ 3 1 B BOS 3% il 7
0: iy 4 Hh IE %«
1: i 0 FPEUR S i H
BIT[2] FPWMILOE — FPWML 3 % A RE A7
0: Z&ibum ¥t PWM BTE
1. SOV i PWM BIE;
BIT[1] PWMINV —PWMZ 3 % B 32 il A
0: i 4t 1E M %
1: i O HSPEUR JE i
BIT[0] PWMI1OE — PWM1 3 F1 gy H A R A
0: ZEibum %t PWM BE;
1. v HiH PWM ¥
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PWM1CR1 - - FPWM1E5 | FPWM1E4 | FPWM1E3 | FPWM1E2 | FPWM1ET | FPWM1EOQ
R/W - - R/W R/W R/W R/W R/W R/W
HaE - - 0 0 0 0 0 0
BIT[5:0] FPWMLE[5:0] — TIFPWM [ JH/ R BE U IERS S ) [ B Ar
FPWM1E[5:0] LHIBIERERE ThEBIERSHIE
00 0000 14N T1 A FEER 14N T1 BrEhfEIER
00 0001 24N T1 BTEhEHER 24 T1 Bosh/EER
11 1111 64 ™ T1 B4 EHA 64 N T1 BS$9EHA
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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
aiE - - - - 1 0 0 0
BIT[3] PWML1DB — TIPWM/T1FPWM L& 4% i Bh v e #6407

0: TIPWM/TIFPWM 25 LLULECI, 4 BT o 21 A i b 8 I 4
1: TIPWM/TIFPWM 525 LU UGS, %y H HF 5 i fi A s [R) 20 B0 4

BIT[2:0] PWMI1D[2:0] — TIPWM/T1IFPWM 5 %5 LL ZE J& 42 1] 7

PWM1D[2:0] T1IPWM/T1FPWM 2 8 4MFEHAFR A ZELEEE RN R PRES R R ALY

000 & 8 NEHAHA 0 MEEIR S LU TIER

001 =8 NEHTE 1 VEE (51 1EH) NOTEEHTITER

010 B 8NEHPE 2N EE (51,5 1EH) HGHLHTIER

011 B8 AT E 3EH (551,35 1NEH) RGTLEHITIER

100 B8N EHPE 4N A (551,3,57 NVEH) NEHEHTIER

101 Z8ANERTE 5 NE (5851,23,57 MNEH) BATHHITIER

110 = 8 NEHATAE 6 MEH (551,23,56,7 MEH) RIAZEHTIER

111 B8NETE 7 NEE (851,234,567 NEH) MASHUHTER
74 =R & T2

SENS &% T2 09 8 fLEM 8, & 14> 8 (ridplit £t . AIgnfE Tl oigs . 23 /748, 8 A Eaw
frae L 2 A 8 A LB A7 a5 o
& FEN T v E RO, W AR A AR T BUR

> HERILEW 2 B8 7 PWM HiH, AT IE R R PR AR AR RS 0 BV B AR PWM 5 2L
< BBRJETTIE Frrre;
<> SRR H A IR RN e T A
T2DB_buf >
ST Syt §; T2PWM[B>°_> ? I/0<—>0> PWM2B
T2DATB | I
PWM2BEC PWM2BNV PWM2BEC
/128 T2DA_buf [>g—
oy : Syt ’ T2PWMA 1700 PH2A
FHose — aN 14 T2DATA ) a%( E[>o—>1 s
1
e —| || PWM2AEC PWM2ANV  PWM2AEC
/T/ | /2 ;
g ——== T2IF
T2CKS

SE 2% T2, "B A7 2807 T2CKS & FE pp iR, it T2PRS &£ 4iitt, Frideist i it 7
g Ja P4 T2 1H5eEs T2CNT it-Eustef R8O . Fiar kb nf ik £ 1~128 434, *F T2CNT 1)
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HEAERHEE TS, AT LR AR

24 T2EN=0 i, T2CNT {REFAZS, 5 EL %728 T2LOAD #r Bl N T2CNT H; 24 T2EN=1 i,
T2CNT 3BT EL, THEE) 0 MR Bhas o fa P2 As s 5 5 IR o by, ARk & T2IF B 1, [FR T2
H 2t 2417 T2LOAD {H#A T2CNT HE#H A 1HEL

WEATR, Eras T2 afseBL A 2 % PWM Ihak (PWM2x, x=AB, F[ED, Hul4 5% 85
# PWM [ 525t mllE i B AE e A fF GE/C ) PWM Ih6E, BREEH]6 2 S PWM K. PWM2x
KPS T2PWMx 155 9fICHF. PWM2x fffiE /5, T2CNT A T 4f i ek v 50 B B0 i th o — A
PWM FiA: MiF530 5 L 25 47 45 T2DATX %R, T2PWMx A8 A B MiH 0 i, T2PWMx
K

T2DATX HIlcA 1 > 8 AL 2% v 2% (T2Dx_buf) I -5 T2CNT Eb#E, PWM2x S5 1S T2DATX
BRI EE i v s b, 1 PWM2x £ 6855 T2DATX NPEAE T2 % i A 3N EL i b gs b . 4 8
A PWM JE AR & 23 LhiE iy, 505 E P A7 a1 LU A A7 4%, FHETRE PWM,  eJa T JE e 25

T2PWMx (55 (x=AB, TR H&E=HiFEIT:

<> EHCPIA] = (T2DATX) < T2CNT 3t #h &
<> A (T2 R AR = (T2LOAD+1) < T2CNT %t #h & A
> HAE = EHSERE / JEBE] = (T2DATX) / (T2LOAD+1)

EREE T2 IZHS5EFES
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T2CR T2EN - 4 T2CKS1 | T2CKSO | T2PRS2 | T2PRS1 | T2PRSO
R/W R/W - - R/W R/W R/W R/W R/W
e 0 - - 0 0 0 0 0
BIT[7] T2EN — ER&F T2 fiREfL

0: KHIER S T2;
1. JFRER & T2;

BIT[4:3] T2CKS[1:0] — T2 WPk A7

T2CKS[1:0] T2 BHHR
00 Fcpu
01 FHosc
10 FPFRC
11 -

BIT[2:0] T2PRS[2:0] — T2 T4 4% b ik v

T2PRS[2:0] T2 RIS SAEL
000 1: 1
001 1: 2
010 1: 4
011 1: 8
100 1: 16
101 1: 32
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110 1: 64
111 1: 128
TERTEE T2 i&Ee
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
aE 1 1 1 1 1 1 1 1
BIT[7:0] T2CNT[7:0] — T2 i1%ds, AWEE SRS
ERES T2 ERSFES
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T2LOAD | T2LOAD7 | T2LOADG6 | T2LOADS5 | T2LOAD4 | T2LOAD3 | T2LOAD2 | T2LOAD1 | T2LOADO
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] T2LOADI[7:0] — T2 H#L A48, AT WE T2 Bit-UE
2 EHIRER S iEREIN 0, S ERFIEXZIERTILE.
EREE T2 LLRS1FES
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T2DATA | T2DATA7 | T2DATA6 | T2DATA5 | T2DATA4 | T2DATA3 | T2DATA2 | T2DATA1 | T2DATAO
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] T2DATA[7:0] — T2 LU A 748 A, T E PWM2A 1 5 E
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
haE 0 0 0 0 0 0 0 0
BIT[7:0] T2DATB[7:0] — T2 L% f74% B, HT1XE PWM2B 1) 545t
PWM?2 i=HISEFRS
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 - - - -
taE 0 0 0 0 - - - _
BIT[7] PWM2AEC — PWM2A {3 BEAL K vy 11 % HH 428 il o7
0: KM PWM2A IjBE, &5 b Fiat PWM
1. ffige PWM2A Tjfg, JFfuifim it PWM BE;
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BIT[6] PWM2BEC — PWM2B 15 §E o7 A 3y -1 i th 4 1 £z
0: KM PWM2B ThfE, FF4%E 1L i PWM BIE:
1. fiige PWM2B DjRE, J so¥rim Lt PWM B
BIT[5] PWM2ANV — PWM2A it I % HH BCS 45 1 iz
0: it V4 H I DI
Lo 3 R B P S
BIT[4] PWM2BNV — PWM2B it I % H B s 42 il (o7
0: it %t IE [m) T
Lo 3 O P S
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8 M ET 4% RC#H% & PFRC

SHAE 1A R A RC k%% 4% (PFRC), i th I 24 Ferre ] FAE 22 I 28 IR 5 o

PFRC k37 S nl ol A v, M HEAE ORAFAE 8 RLAif &7 A7 4% PFRCCAL H, &h EAfE, HFF4HH
SN EBRIMEAE N YIGAME, ¥ Ferre IS 32MHz, %7517 8% fo VB B EAT O, AT ZE R — &
0 BB P P LA A

PFRC {= &8
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PFRCCR | PFRCEN - - - -
R/W R/W - - - - _ h
MaiE 0 - - - - - -
BIT[7] PFRCEN — PFRC f#ifigfir
0: KM PFRC;
1: JF)3 PFRC;
PFRC HiASFss
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PFRCCAL | PFRCCAL7 | PFRCCAL6 | PFRCCALS | PFRCCAL4 | PFRCCAL3 | PFRCCAL2 | PFRCCALT | PFRCCALO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Mea(E U u U U U U U U
BIT[7:0] PFRCCAL[7:0] — PFRC i iR A (BALWIGRE N BEfED
M
1. PFRC HEEEMEMNIISEIRSEE (FE>200us), 7 TESHE;
2. PFRCEZXHTBEN (32MHz -10%) ~ (32MHz +4%) (LASEfmis/79/4);
3. XRIBRASTEBIFEILRI, EXLN 0.5%,
4. PFRCCAL IEFEL] /B E, SR EH/FEERE,

RIHE T
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9 B #E ADC

91 ADC ¥k

SR HNE 1A 12 7 mks B JoE I B B 4 88 ADC.
12 BRAMEIE: ANO~AN1L; 4 FFNFIEIE: GND. VDD/4. EVNO/4. EVN1/4;
< SEHILATE: VDD, WESHHE VIR (2VIBVIAV). 4MEZE H L Ver (VERI #ii\);
< ADC I 8l: FHIRc [1) 32/64/128/256 434l
> SRR AR

ADC HEH AT I 21 {7 2847 ADEN /5, it ADCKS k£t 3m4f, ik ADCHS 1% 544 (i
fETE, @it ADEOC A 3hFf4niH ADC B HIRZES. 2% ADEOC A 1 KX H S 0 ¥ J5 shti e i, %
5 il 5 45 RAA N ADRH/ADRL 1, ADEOC HZhHE 1, Al kibrd ADIF & 1 fii’k ADC Fl#7.

ADC [IRFE (SAMPLE) BsfE) A] i £& 2/4/8/15 /> ADCLK (B[l ADC B4 JE 1), ¥ (CONVERT)
I ] [ 52 9 12 4> ADCLK, —¥% ADC %45y 14/16/20/27 4~ ADCLK.

ADC it i B s

BH50 EHE
e ~

ADEOC éT>0 H SAMPLE 4“7 CONVERT —

ADGC_DATA >< Uncertain Data ><New Data
Z:
1. AD g FEatE ADEN K(E5607, ADRH/ADRL HIg9#HERA], it AD 515457 H ADEN (E5ERT18:8
T8N AD 55188015,

2. EHIEEFSEBE VIR, WZRIEVDD> (ViR+0.5V), ZH VIRIGHEZ TrE;

3. (#§¢ ADC fZIR/SFEALE 500ms LI E, (IREEBEFZILER 200us LIE, fFBISEERTEESH AD 8,
IBHAEERE, ZEFEAFNT, BIRARERRIERamiRE, BNER

AD #EE S S E B GBI, BRSEEEBE TRIZHRIEE, EISFEEBIERIE 2 1 LSB Xh;

5 EEATHEE. RHEANEEK, WEEGELIEIISHEARIRRY, BEEMFIE AD FE18ATEIE,

A
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92 ADCHA(FAS
ADC iZHE17E8
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
Ma(E 0 1 1 1 1 1 1 1
BIT[7] ADEN — ADC f##EfL
0: XM ADC;
1: JFJi ADC;
BIT[6] ADEOC - ADC J& g% il fr S e etk A5 £ AL
0: AD ¥#urh, BN EHZNE 1
1: AD #H#45R, 5 0 53 AD #fk;
BIT[5:4] ADCKS[1:0] —ADC %4 Bk £ 47
ADCKS[1:0] ADC 5368348 Fapc
00 FHIRC/32
01 FHIRC/64
10 FHIRC/128
11 FHIRC/256
BIT[3:0] ADCHS[3:0] —~ADC i \ BB &AL
ADCHS[3:0] ADC N\IBiE
0000 ANO
0001 AN1
0010 AN2
0011 AN3
0100 AN4
0101 AN5
0110 ANG
0111 AN7
1000 ANS
1001 AN9
1010 AN10
1011 AN11
1100 EVNO/4
1101 EVN1/4
1110 VDD/4
1111 GND
RPHE T 45/71



sinsmcu

MC9931 ' Vi.4
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Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ADCR1 ADRSEL ADVRS2 ADVRS1 ADVRSO0 - - ADSPS1 ADSPSO
R/W R/W R/W R/W R/W - - R/W R/W
MaE 0 0 0 0 - - 0 0

BIT[7] ADRSEL — ADC #4485 St i Ak B Ar
0: ADC #H#uss N 12 S8, & 8 747\ ADRH[7:0]. 1 4 f21£ X ADRL[3:0];
1: ADC #H#sb R 12 ¥, & 4 S0 47\ ADRH[3:0]. {ik 8 £ /£ \ ADRL[7:0];

BIT[6] ADVRS2 -~ ADC 2% Hi [k ik A7
0: ADC &% H & H ADVRS[1:.0]# &
1: ADC Z¥% L NIMNESH HE Ver (i 1 VERI B4 HLE D

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

ADVRS[1:0] ADC &E8[E
00 VDD
01 IR 4.0V
10 &R 3.0V
11 AER 2.0V

BIT[1:0] ADSPS[1:0] — ADC SRAf i [a] i 247

ADSPS[1:0] ADC Fia3E
00 15 4 ADCLK
01 8 4~ ADCLK
10 4 A ADCLK
11 2 4~ ADCLK
ADC ¥R ERSFeS
ADRSEL=0 F:
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ADRH ADR11 ADR10 ADR9 ADRS8 ADR7 ADR6 ADRS5 ADR4
R/W R R R R R R R R
taE X X X X X X X X

BIT[7:0] ADRJ[11:4] — ADC #4445 S w5 8 fif

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
haE - - - - X X X X

BIT[3:0] ADR[3:0] — ADC #£ 425 FUAIK 4 fir

R F 46/71



sinsmcu

= (19 (&) B F MC9931 i P FHF V1.4
ADRSEL=1 Hf:
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ADRH - - - - ADR11 ADR10 ADR9 ADRS
R/W - - - - R R R R
VIbalE - - - - X X X X
BIT[3:0] ADR[11:8] - ADC #4545 F v 4 41
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 5R1% 8 i
ADC En(RBERIEHIHFES
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
aE 0 - - 0 0 0 0 0
BIT[7] OSADJEN —ADC 2 s5i w18 1 {1 fe AL
0: ADC % i1 I
1: ADC % pifmf iz 24
BIT[4] OSADJTD —ADC % S fmFE A& 1 77 Al i £ 47
0: fafEi, BIARIEIS VA b IR g/ NFE A (R4 45 SRR T B AE I LR B R B 1D
1: BB, RUARHEAS R e RS e e (g 2 S/ T 3R B I RLIE B 1E A& )D;
BIT[3:0] OSADJT[3:0] —~ADC Z s5i e 1& 1 i ik 47
OSADJT[3:0] {SRRE (BB
0000 omV
0001 Tmv
0010 2mv
1110 14mV
1111 15mV
93 ADC #% ¥ %

PR R AR D IR
(1) WEA R 95 AN S 1, S P R P /T LB
(2) i o VBB ) A7 A, R PAE R 1 IE0 170 ThRg;

RIHE T
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(3) AL¥mrphmrig, MIEE ADCKS, EFE XM ADC Hhd o,
(4) #RFERFEITE, U E ADSPS, E#EIE 1) ADC SKAL Al
(5) HSHEHEE ik, MEE ADVRS, EFEHNSH HIE;
(6) FEHEMs R ATIE, W¥E ADRSEL, 3% ADC st B iK% X ;
(7) ADEN ¥ 1, ffifg ADC #HHk;
(8) % E ADCHS, iE# ADC i filis;
(9) JERISEFFEERFRE G, ADEOC 5 0, Jazh AD ik

(10) %4 ADEOC figff % 1 (5 FIF ADC H11H1);
(11) 2L ADC ##e25 5 (ADRH. ADRL);
(12) EEHAT (8) ~ (11D, XJAN [ (138 38 A7 5 45 BO0f [R] — I TE HEAT 22 I 46

9.4

)
)

®3)

(4)

(5)

(6)

ADC & 5 B4 AR

PE ADC ¥ N NN L, 8 ADC Ieh. SREER A% 28, ¥ B OSADJEN=1;

W HE OSADJTD=0. OSADJT=00H, 47 ADC %%
< & ADC 4558 0, WIHAT (4);

< % ADC 455 AR 0, WFAT (3);

OSADJT /il 1 54T ADC H4ft:

< % ADC 4558 0, Ngkx (6);

<> & ADC 455N 0, MIEHRFAT (3), EHFL5HE N 0 8 OSADIT=0FH, Bk&E (6);

W H OSADJTD=1. OSADJT=0FH, #{7 ADC % #:.
< & ADC 4558 0, Ngkx (6);

< # ADC Z455R AN 0, WFAT (5);

OSADJT Uik 1 54T ADC He4fi:

< & ADC 455N 0, Ngkx (6);

< % ADC 4558 AK 0, MPEHR#AT (5), EHEFZEHE N 0 5 OSADIT=00H, BkZE (6);

OSADJTD A OSADJT[3:0] A EP N2 siffe BB R 45 R, BIRMFESS R, /542 ADC LIERT

B, AT ERERAEHE,

RIHE T
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10 f& ¥ & 48] LVD

O BRI AER LVD, W@ A7 47 LVDEN FF)g, it LVDVS J% £ H RS Il 1 .
24 VDD H EAR T H A I S A MR S bR B AL LVDF K & 1, R Rk & LVDIF & 1 filk LVD
R, PR LVD HERAE [El s I Clal i s M RAE N 6% ), VDD HL K 7 b T & L R AG I B +6% 5 LVDF
A#E 0 (HPWibr EA = EHE0E 0).

LVD =578
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
MaE 0 - 0 0 0 - A X
BIT[7] LVDEN — & H A LVD fi fEfir
0: KM LVD;
1: JFA LVD;

BIT[5:3] LVDVS[2:0] - LVD HLJE G & E ik FEAL

LVDVS[2:0] LVD BESMEE
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 &R E AL

0: VDD HE&E THEMMEME, 3¢ LVvD KH;
1: VDD HEA& T B RN EAE

Z: FiE LVD, TR ERNEETIRE, FrBERE (BF>2ms) & LVD 75K,
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11 B

O P WTR ARG AR R BT (INTO~INTL). RS 25l (TO~T2). ADC W FIgEAL R INrss. wIiE
it R S A BT GIE BERG T A .

CPU e )87 H 7 iR AR 40

<> CPU e 5 rh Wi fid ) BT SKINE, I 210K 4 RTHE A 10 F — 20 EE AT IR A Btk AR R AE
HahiE 0 e ey GIE L {7 B 5 S it . S5 EALANE, AHAF b A 1E 4 AT 4E 4
(HAAT, T A T I R A o T B 28 24 T i A AT 5E

< CPU MmN R 5, FEAFBER] Ak N Dbl (0008H) FFaaHAT HTAR S5 FER, I AR 5572
7 RS PRAT 2 s A FURZS 27748 PFLAG, 485 A0 BE#: fil ok i HH T

<> HWRSEF ARG, NEKE Rnds A FURES T4 PFLAG, 5847 RETIE
R ERET . RS AKE GIE N 1, A5 MHERREUH PC 1, A=Az 4 i
RN — K IR A EHAT .

iE: BB EBTETIGETRE R FBTIIGE, HAAGEmTRITHAKE,

111 Sh3R b 7

A 2 BRAMER TR INTOANTL, A& BTy, BRI f FAR L S b 7 . A b Wik
B, HWkRE INTNIF (n=0-1) K4 & 1, FRW AL GIE N 1 HAMT W RELL INTNIE (n=0-1)
KL, PR AR AN R A T

112 Zr B8

SERFES Tn (n=0-2) 7E11 %0 H i & e i 23 W, s ITbRE TnlF (n=0-2) $4E 1, &b refd
Aefr GIE 9 1 HAER 88l GEfr TnlE (n=0-2) Ny 1, WMI/7=4E g it ge bk,

113 & & Pof

SR 8 B A WR, YRTE I AR A7 A 0 B RE B B b, AT R B AR A R TR N HL S R
AR, Bk s R, WRRE KBIF B E 1, =W e fERess GIE v 1 Ha#a b Wi ge s
KBIE 1, /= A8 A .
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ERTEnEEIS e
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
POKBCR | PO7KE PO6KE POSKE PO4KE PO3KE PO2KE PO1KE POOKE
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] PONKE — POn i 44 R T s gE A7 (n=7-0)

0: 5 i 1 B 4 7 Wy DT e 5
1. fERgHE LB A T W T ee;

114 ADC ¥

ADC ¥ 52 G fi % ADC ik, by ADIF ¥ B 1, &l flifefs GIE 1 H ADC
WrfEi etz ADIE 9 1, WIP=4 ADC Hrikr.

11.5 LVD w#if

24 VDD HELE M T G (PO T A & LVD ik, s WibRE LVDIF B9 E 1, 45
Wr e fREL. GIE N 1 H LVvD sk gz LVDIE A 1, W24 LVD ik,

116 THRAXFAES

R EEE S
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
YaE 0 0 0 0 0 0 0 0
BIT[7] T2IE — 5288 T2 kAL
0: BEMcER 48 T2 W
1:  fHEREER 2% T2 ik
BIT[6] LVDIE — LVD b {i GEAL
0: Bt LVD Hibi;
1:  figE LVD ik
BIT[5] ADIE —ADC H i §E {7
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0: JBiilt ADC H1lkir;
1. ffigt ADC I,
BIT[4] KBIE — Z4 i fligefr
0:  GFEESL T
1. fHEREEEAL T
BIT[3] INTLIE — INT1 s R £
0:  BHfill INTL H18r;
1:  fHRE INTL kT
BIT[2] INTOIE — INTO o Wi fs g fiz
0: BFilit INTO Hlbr;
1:  fHRE INTO Fp ik
BIT[1] TLIE — 5Ef & T1 hirfERefL
0: BEMcER 48 T1 Ik
1:  fHEREER 2% T1 ik
BIT[0] TOIE — JER &% TO i fi RE A
0: JBRHCER 2% TO Hlbr
1:  fHEREER 2% TO Hlk;
8 e T e
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTF T2IF LVDIF ADIF KBIF INTTIF INTOIF T1IF TOIF
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Mea(E 0 0 0 0 0 0 0 0
BIT[7] T2IF — SERF 8% T2 F iR EAL
0: KRR Em 28 T2 il
1: Ok e 8% T2 dlkr, %S 0,
BIT[6] LVDIF — LVD H Wibr &AL
0: Kfl% LVD
1: Sk LVD Hilbr, G 0;
BIT[5] ADIF —ADC HWitr AL
0: Kfil&Z ADC HlHr;
1. ik ADC Hlr, THEAFE 05
BIT[4] KBIF — #a4  rbr AL
0:  Afib A Bl A b7
1. Ol ga b, FRAE o
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R MEBF AP FH
BIT[3] INTLIF — INTL  Wrhs s
0: KA INTL H s
1: Ok INTL s, R O
BIT[2] INTOIF — INTO H WAz A7
0: K& INTO HilT;
1: Ol INTO Hilbr, 754 HE 0;
BIT[1] TLIF — ERF 2% T1 FRlrbs &7
0: Rk e 28 T1 ks
1. Ok ER 2 Ttk s 0
BIT[0] TOIF — ERF 2% TO FFWrhs & A7
0: ARfl&Em 2§ TO oW
1. Ok ER 2 TO tilkr, FHE 0,
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12 HHw &
iz
1. B ERHEITREMESLT, RIEANEEE, ZBPHEREF~TERE, TSR T, FR

WEBRGEERTIIE, EHRELIIESFATSBSIFESHR,
2. BEIXPTIF5IREE, MBESFEBENERETHY T=25C, mETFIHMEIIBES+% VDD=5V,

121 I/0 4%k

SN SMT [S{EFBE VS FREE

VIHEE [EVSEFEE@SMTVS=0.8VDD

4.50
4.00 ———

3.50 7

3.00 —
/.

//

2.50 —

2.00 //_/
1.50 —5#

1.00 6
0.50
0.00

MR ERIE (V)

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 7
/

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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VIHEB/EVSEFEE@HAS@SMTVS=2.0V
2.50
__2.00 /
> L
— 1.50
hal =
E ﬁ/ —_—
i 1.00 =
{&3 —5#
E 0.50 o#
0.00
1.5 20 25 3.0 35 40 45 50 55 6.0
EBJREBIE (V)
VILEE [EVSEEFEE/E @A E@SMTVS=0.8V
1.60
1.40
2 120 é L~
~— 1.00 %
EP 0.80 = —
£ 060
2 7;/ ——5#
E 0.40 —
—
0.20
0.00
1% 20 25 3.0 35 40 45 50 55 6.0
EBJREBIE (V)
170 it IREIERE VS isCO0BE (VDD=5V)
TOH3EZ)EE 7V Sim B/ E@PO1
100
90
g0 L [ e~
. 70 \-..
E 60
£ 50 —10#
g w —
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