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1 FREd

M8P613 2—HXASREINFE CMOS T 2RI AN 8 st EiESRaRTl, RNEE 1K*16
fIZ R ERIZIZMEEE (MTP, BER# 1000) , 64*8 [UEILIETZ(E5E (RAM) , 14 NW@E /0 O,
2N B I(HEMER) /16 (L ERSE/IHEEE, 2 PWM, 8+3 B 12 i AD 13288, XIFSHRERTHE

BRSO P TR,

11 451

B cpru i
St EIE S
1K* 16 IMTPIZ 17525
64* 8L IR K 25
SRR TTER
XREXRES
W i/oQO
® EZ140WEI/00
(10B5FFimiat )
® TJ4iE55 /35 THIOIOA/IOB
® HFIOOBFHTGHT
® 27N o]EFERIO
B 2 EEYEE/ s
® TCO/TC1: 8fi(wBEzIESR) /16 LEN
B2/ RS
B =%
® NIEERRCRFEES: 16MHz
® RNEMEERCIRZEE: 64KHz (5V)
B 25T HEER
o ITiEE
0 ZREER
® RERET
W 2%pPwM
® BYEOIIMIIEEE TCO/TCT
® EiEHRIEKIES
® S+4 fimsriER

M 38+3 % 1217 ADC
R#RSEZHEFE2V, 3V, 4V, VDD
8ELIMEBEIA
1EE N ERER R EiNVDD/ 4
13 A EBGNDEE EEM
1 AESEBERT
B SEER
® ERYESThiT: TCO/TCI
® SPMERRBT: INTO/INTI
® 0B FZHTlT
® ADCH:Hthl
B E0ENS
B ERRINAE
0 TIHEEABRP
® ZRLVRIEFESN
| EESES
® DIP8/SOPS8
® MSOP10
® DIP14/SOP14
® DIP16/SOP16
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1.2 MAFEER

1. EMASMERPHER INTO, INT1 EiFE , ZHhEffAFHAKIEAIRE (BD STOP M 0 3 1) ARAE
B, £SBSMEEER INTO, INT1 TXE—EXEZIREIKIR, FERASMEIhE, REFER 10 ThER,
MR HFAERIMERPET INTO, INT1, HAEFE WDT {EAIREETR, WDT IREBGRN S PEER.
2, 5 ADC EixE, ADCHIA\iEEEE VDD/4 TR TS EHBIR,

3. M VPP OERE, VPP OREMEEBRNEEN, ERRETXEE 11V HRE.

4, £/ ADC /TR, ADC ERANRFEREXIR/), RBEFEIE, BRUEKESFEROELE,
£ ADC RH#iR2Za, IRBEENSERERNETTLEN—T 16us,
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#: SR EEROSBRZVDD, PSDA, PSCK, VPP, GND,

1.3.1 DIP8/SOP8

VDD |:

PSCK/AN4/10A4 |:|

VPP/RST/IOB5 |:
PWM1P/I0B4 |:

| Jenp

:| I0A3/AN3/INTO/TOCKI/LTSO/PSDA

[ Jioa1/AN1/PWMIPY
| ]10A7/AN7/VREF

1.3.2 MSOP10

vDD |:

VPP/RST/IOB5 |:
PSCK/AN4/I0A4 ||

VREF/AN7/10A7

(LTS1 /PWM1NX/PWMO0/I0BO '—
PWM1TN/ANG6/10B3

1 =z 8
2 0o 7
O
3 C_’} 6
4 w 5
1 = 10
2 00 9
3 U 8
(@)

4 ) 7
5 W 6

[ Jenp

|:| I0A3/AN3/INTO/TOCKI/LTSO/PSDA
|:| I0A2/AN2/PWM1NY

|:| IOA1/AN1/PWM1PY

|:|IOB4/PWM1P

i£: SIH 5 2 10B0, 10B3 NEIREIRE—ER, WEAFHDP—1 108, S8 10 BEBEA.
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1.3.3 DIP14/50P14

VDD |:

14

[ ]enD

| ]10A3/AN3/INTO/TOCKI/LTSO/PSDA
[ ]i0A2/AN2/PWMINY

[ JioAa1/aN1/PWMIPY

[ ]10A0/ANO/INT

[ ]10A7/AN7/VREF

[ ]10Ba/PWM1P

PSCK/AN4/10A4[ | 2 = 13
10As [ |3 0o 12
VPP/RST/IOB5 [ | 4 O n
PWM1PX/10A6 [ | 5 2 10
LTS1/PWMINX/PWMO/I0BO [ | 6 W 9
oB1[ |7 8

1.3.4 DIP16/SOP16
vop[ |1 16
PSCK/AN4/10A4[ | 2 15
I0As[ | 3 < 14
VPP/RST/IOB5 [ | 4 % 13
PWM1PX/I0A6 [ | 5 o\ 12
LTS1/PWMINX/PWMO0/I0BO [ | 6 LTJ 1
oB1[ |7 10
AN5/10B2[ | 8 9

[ Janp

[ ]10A3/AN3/INTO/TOCKI/LTSO/PSDA
[ ]10A2/AN2/PWMINY

[ J10A1/AN1/PWMIPY

[ ]10A0/ANO/INT

[ ]10A7/AN7/VREF

[ ]10Ba/PWMIP

[ ]10B3/AN6/PWMIN
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1.4 S|EER

SR 3 i%EA
VDD, GND P | BIREIAIR
I0AO /0 | BIN/%H 10, SMT, LhiegfE
ANO A | ADIEEO0
INT1 | ShER o I
|I0A1 /0 | BIN/%H 10, SMT, LhiegfE
AN1 A | ADIEE 1
PWM1PY O | PWMIP HHixO
I0A2 /0 | BIN/%H 10, SMT, LhissfR
AN2 A | ADEJE 2
PWM1TNY O | PWMIN im0
I0A3 /0 | BIAN/EH 10, SMT, LhiesErE
AN3 A | ADi&iE 3
INTO | eoNie
LT_SO | R EHESBA
TOCKI | COGIENEE TN
PSDA /0 | wmizH
I0A4 /0 | BIAN/EH 10, SMT, LhiesErE
AN4 A |ADIEE 4
PSCK /0 | wizH
IOA5 /0 | BAN/8H 10, SMT, LhieafR
I0A6 1/0 | BWN/8H 10, SMT, LhieafR
PWM1PX O | PWMIP HHixO
I0A7 /0 | A N/8H 10, SMT, LhieafR
AN7 A |AD@E7
VREF A | AD SMEBEEBERA
I0BO /0 | BAN/8H 10, SMT, LFHie#fE, BFTh ol
PWMO O | PWMO &%
PWM1NX O | PWMIN &%
LT S1 | BEEERSEILIPN
0B 1 /0 | BA/8H 10, SMT, LHi8apE, BFEk oy
10B2 /0 | BA/8H 10, SMT, LHi6apE, BFk oy
AN5 A | ADIBE5
|0B3 /0 | BA/8H 10, SMT, LHi8apE, BFk oy
ANG6 A |ADIBE6
PWM1N O | PWMIN &%
|0B4 /0 | BA/8H 10, SMT, LHi8apE, BFk oy
PWM1P 0O | PWM1P HHixO
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2 E3idl iREA
I0B5 1I/0 | BWN/FEREE 10, SMT, tHEME, BETEDE
RST | HSNEREAL
VPP P mESEBRR

F:1=8A o=fiH 1/o=RWA/MEE P=8F A= &KD
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2 thsighEsE (CPU)

2.1 EFfFESE

hit i%EA

0x0000 ShimE
0x0001

~ BFK
0x0007
0x0008 thifE
0x0009

~ BAFKX
Ox03FF

2.1.1 Efi[@= (0000H)

M8P613FLATMEM AT

lul=ch=tv}

EIREM

HMERE L

REEN

REFRE—RENE, BRIEMO000HLEFHFABINT, RASFHRBEEIRE RIREINE.

Bl: EXENRE

ORG 000O0H
GOTO Main_Program IR ER PR

Main_Program: i/ AP EFTE
Main:

GOTO Main ;IR ERFR/ER
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2.1.2 hifE= (0008H)

M8P613thitfia £l H0008H, —BEAHATUINMN, BFRITHRPCHHREMSTFAMKEFSHT
BkEE 2 0008HA FHInRIT P BTARSS 2 o
Bi: hERERSSIERF

ORG 0000H

GOTO Main_Program kR R IA

ORG 0008H

GOTO Interrupt 1 REDRE, KRR DR FiE R

Main_Program:

Main:
GOTO Main 1 ERRFER

Interrupt:
PUSH ;11 ERE. RTEA. STATUS
POP /¥, IRE A. STATUS
RETIE
END

2-1-3 E§

EFARDTIES T LIEEE F X AR, HEdiFF i 16 IES M MEHBUFY, EAIMEASESRS,
FSR1AIFSROB Y 12172 X &I S 1t 365t
$l1: E# ROM it n “"DTAB” HIE

MOVIA 0 I EENFIETERPHNMLE

ADDIA LOW(DTAB) ;1 REVER R b U AL

MOVAR FSRO I NEEEIRREAIE ST

MOVIA 0 I EENHIETERPHNME

ADCIA HIGH(DTAB) ;1 BREER R b S 4L

MOVAR FSR1 NS EHIEERSMISEH

1 EREBRERNE IR BuUsE

RDT ;1 REVRBE— P EHE0x0102

MOVAR TABDL ;1 BRI EEEOX02 I FETABDL

MOVR HBUF,A B AEIEIEARMERA

MOVAR TABDH 1S EEEOXO 1 I FETABDH
DTAB:

DW 0x0102

DW 0x1112
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fEFAN PCL #u3ESkBKEE, BT GOTO LT LIMEARNEFIFS.
il 2:+PCL GOTO &

MOVR ADDRESS,A ;11 3RERFRAG i HiE
ADDAR PCL,R
GOTO TAB1 ;//PCL+0 B2
GOTO TAB2 //PCL +1 R IBRE
GOTO TAB3 ;//PCL+2 & BRE
TAB1:
WIBFEF
TAB2:
REREF
TAB3:
WIBRER

{ERMPCLIE IS BkEE, WIS RETIAIES o] DUEEEUER .
] 3:4+PCL RETIA &

MOVR ADDRESS,A ; /1 3REX ik
ADDAR PCL,R ;//HAEFEEHN 1
RETIA 0 ;//PCL+0
RETIA 1 ;//PCL +1
RETIA 2 ;//PCL +2

-14-
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2.2 HiETFEeE
2.2.1 HIRTFEESEN

BoH
MASSES CHIP M8P613

EESL | EESL | EESit
AL INDFO INDF1 INDF2 bt
0x000 ~ OxOFF YES YES YES YES

¥ SR EiESHEINDF B S S 2 j§4E F AEINDFO,

2.2.2 YiEFM#SES U E
¥ BESUHER

bl KBELRMNL

f0: MOVAR 0x001; A pY{EfZIXLH#IEA 0x001 B RAM th

e BESHHE 0

ik | 0 FSRO

%: MOVAR INDFO; A hf{E&iX%5 FSRO #5MmIAY RAM th

e EESHHER 1

Ik | 1 FSR1

#: MOVAR INDF1; A thBY{E{EiX%8 FSR1 $5[@ Y RAM th

¥ EESE 2

ik FSR1 FSRO

fN: MOVAR INDF2; A fBy{EZIX4{FSR1:FSROHE @A) RAM th
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2.2.3 RARFHFER/BEN
HiESFemGiE
o/8 | 1/9 2/A 3/B 4/c 5/D 6/E 7/F
0x000
0x038
0x040
~ RESERVE
0X0A8
0x0BO INDFO FSRO - -
0x0B8 INDF1 FSR1 PCL STATUS OPTION 0OSCM WDTC IOICR
0x0Co INDF2 HBUF - INTCRO INTFO INTCR1 INTF1
0x0C8 I0A OEA PUA ANSA 10B OEB PUB ANSB
0x0DO0 - I0LDS IOHDS PDAB
0x0D8 PWMOCR PWMOD - PWM1CR PWM1DH PWM1DL PWMDEADT
OXOEQ - -
OxOES8 TOCR TCOCL TCOCH - TI1CR TCI1CL TC1CH
Ox0F0 ADCON2 ADCONO ADCONT1 ADH ADL
OXOF8 - -

iE: GPR HEHFFSR.

2.2.4 INDFO g3t 5HFEE 0

IIEINDFOFH e, SEMEZRFURI0, HRBIHNEFSROFERMIENNSFRAS, BES
1E42 (01X o] St A 517 88 X 0x0000~0X00FF =[] ,

2.2.5 INDF1 @{&S Ut FEF8 1

HIEINDF1 57880, STMEHESUERXT, HIORINEFSRIZESMIENNSER/RNE, BES
R 1R o] FHIHE S 788X 0x0100~0x01FFZE 8],

2.2.6 FSRO [g]#% 3 uk¥E$t O

FEABEESUEN0LDEASTFRE, FSROAMUEST, HABERIUER 2150 ERSERE,
FSROE Attt 45 5+ BOERAL

2.2.7 FSR1 g3 tisst 1

FEAEESIER1IHIERSEEY, FSR1AMINES; HPAEEIUAE 21508 A SR,
FSRIEAMHEISE IS,

-16-
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2.2.8 HBU

FEREES 8 I

EFARDTE IR INE o REUREEY, 22816/ I3RS 8AIMAEHBUFS,

2.2.9 PCL E2FFit &1 28 B $HR 1L

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PCL PCL7 PCL6 PCL5 PCL4 PCL3 PCL2 PCL1 PCLO
E/5 R/W R/W R/W R/W R/W R/W R/W R/W
shila 0 0 0 0 0 0 0 0
Bit [7:0] PCL[7:0]: FERFIt#ERIEEHRAL

B PEiZPCLERN BBV BREEUNEZEE 8T (ADDARPCL, ADCARPCL) , 13{uPCiE
2528, BEEREAPC, IMEFNEXNBE,; K8 ECEERN, (XPC(LES
28, PCHREAZE, PCHARTFLE,

2.2.10 STATUS XSS ER

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
STATUS - - - - - Z DC C
®=/5 - - - - - R/W R/W R/W
ShfE - - - - - X X X
Bit 2 Z: BIRE
0= BR/BEZENERIES
1= BER/ZBEGENERIT
Bit 1 DC:  HENEARE
0 = MFEEMENALEE R, HREEEEERE NG
1= IVEEEMENMER, EEEEERE N E
Bit 0 C:  HAARE

0= MEEEERER . MWEEHARIRENSUEBHEE 0"
1= MEEEEEH. WAEEREEIRENEEBEHIESE 1
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=== MASSES CHIP M8P613

3 s

30 EuAR

B8 (POR)

HMEREAL (MCLRB Reset)

REEHL (BOR)

B TAENEN (WDT Reset)

M8P613 BLAL 4 & A, EU—HMEMNISE PCEFIUTHRES, 1LFZFM 0000H &bFF
81517, FHEERAFEFESRESAL

-18- http://www.masses-chip.com/



http://www.masses-chip.com/

M8P613

4 ZsEed

4.1 #EiR

M8P613H KN EBI16MHz RCHRSS BE& , Fosch (HIRC 16MHz) {fE AR A BTEhE, N EBEE b Foscl
(LIRC 64KHz) {X{EAERN 2R,

4.2 OSCM H7FE8

TEEREHSFFEE OSCM
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
OSCM - - - STOP - STPH - STPL
=/5 - - - R/W - R/W - R/W
SNE - - - 0 - 1 - 1
Bit 4 STOP: CPUTL{ERBIREM

0=CPUEERIE, AVNEIILEE
1=CPUEIET1E

Bit 2 STPH: BHUIR%EE
0 = REBRSHREFEER TSR F DA LLE
1= KEERSHBREERX TXASMIR S 25

Bit 0 STPL: {RIUIRFHASIE I
0 = REBRET™ESIR AR/ IALE
1= KRERRS T RIRZ /=L TIE

-19- http://www.masses-chip.com/
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4.3 R TER

BiER:

FeEk:

RER4E

bt

ERENERTNZE: .M ITAE, RSP IIE, R STOP

(BRI SE MBI op1)
2. 5MBEMEIE, REMESEP TR, A3 STOP

SZEeRAEMMNHE: .S IE, KRBT ITIE, ¥ STOP

(BRI HSEBMSEHE Ise1)
2. 2SR, RSRETER T4E, # STOP
(BRI USZEESEE Isr2)

SR AR ATE R #el WDT REE,

REEXRE—ME: SMEHELE, [RRESEPFIE, & STOP

(RS E MBS HER Isp3)

RBRAZ U] AR SMER P BT . 10 324 th el WDT 1288,

(1) gBEN, BEF
FILIIE,

—p—

BT

S, RE[SEFAGHNE, LWIHKIRTSIRE S

(2) EIHEANITFRRSERESHE.
(3) RENKRIERIT, WRLSPHFAFE, FiEDERIREERESFERFSHE PR,

-20- http://www.masses-chip.com/
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=== MASSES CHIP

M8P613
4.4 IRCCAL SEE
Bit7 Bité Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
IRCCAL - IRCAL6 IRCCAL5 | IRCCAL4 | IRCCAL3 | IRCCAL2 IRCCALT1 IRCCALO
E/5 - R/W R/W R/W R/W R/W R/W R/W
=Livi=) - X X X X X X X

RNENSM RC RFHBEATH LBEEMIBAREIN 16MHz, (B F P o] UBERHERENRERRE
BIRRAHREENAE K,

$l: FE IRC §iiz

TASK_IRCCAL:
MOVIA 0x55
MOVAR Ox1F9
MOVIA OxAA
MOVAR OxT1F9
MOVIA VALUE
MOVAR IRCCAL

I EBREEIRCCALSFRASEAEMETEEEULMELR

;//1FOHMIE S N 055H

://1FOH it S AN OAAH

;//VALUEEO[iE#% A (0-127)

./ /B NIRCCAL

IRC HEMEE

140.00%

120.00%

100.00%

80.00%

60.00%

40.00%

20.00%

0.00%

0 5 A F14191E23282D32373C41464B50555A5F64696E73787D

=3V
5V

i RRMERMIRIHRIE.

-21-
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M8P613

4.5 RGN SAEE

DREEF

SRR G

STOP
RSAHR 788
LIRC E B B3R SR BT £
Eiaeep
F64K bkt 64K&5V
s g REREER
SIEETER (STOP=1)
SRS A BT B STPH 2 E
RIRIR% 2 BT B STPL RZE
WDT BEEFRE HEEFRE
RN HIBE&STPH=0
TCO/TC1 TCXEN R .
IR EPR&STPL=0
-22- http://www.masses-chip.com/
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5.1 #Lik

M8P613H SR : TCO/TC1, 10Z4LhlR, INTO/INT1, ADCHhETT] USRS MBEREET ik
BE, TEIREERT, PHENEREBE. —BERFHATFRT, FEFROPTIONAILIGIEMEX B 55T LA % I iy
Hedkl, RRRETFHE, EHEMEGIEE “17 , AN F—P 0T,
RE GIE R R 257788 INTCRO/INTCRY R{EREFRT, &8 INTFO/INTF1 TR 2517 28 I B

THIEERE.,

7. (EFSMERhER INTO, INTT1 EIE, HPETREFEIRIEAIE(E (B) STOP M 0 3] 1) ARRE
B, SSHSMERPET INTO, INT1 3B XX IREEIKIR;
BRAGE: RERISIPEREMER 10 THDPET, WRHAERIIEIRET INTO, INT1, HHA

ERE WDT {EAIREER.

5.2 OPTION EBEFESH

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
OPTION GIE - TO PD MINT11 | MINT10 | MINTO1 | MINTOO
/5 R/W - R R R/W R/W R/W R/W
Shilz 0 - 1 1 0 0 0 0
Bit 7 GIE: ZFFRrRHIfL
0= FHFMETE (IWNDR/EBHNEE)
1= Shi{ERE (RETIEISSSIGZAIET)
Bit [3:2] MINT1[1:0]: INT1chEpiE=%E%
MINT1[1:0] INT1 PBR#E %2
00 LR R
01 TR M
1X T PR
Bit [1:0] MINTO[1:0]:  INTOh iR
MINTO[1:0] INTO hEfiE ik E
00 LFHET R
01 TEEET
1X T PR

-23- http://www.masses-chip.com/
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5.3 10 T D ER{ERES S
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
IOICR | IOAG6ICR | IOASICR | IOB5ICR | IOB4ICR | IOB3ICR | IOB2ICR | IOB1ICR | IOBOICR
E/5 R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
Bit [7:6] IOAXICR: AQOZTPRIfERE (x=5,6)
0= RRIOAO Tkl
1= {EREIOAO Ll
Bit [5:0] IOBxICR: BAZALDEfERE (x=0-5)

0 = RiIOBOZ{ i
1= fEREI0OBOZLPIRT

-24-
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5.4 INTCRO =5 FH 728 0
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
INTCRO - ADIE - - - - TC1IE TCOIE
®/5 - R/W - - - - R/W R/W
=XV - 0 - - - - 0 0
Bit 6 ADIE:
0 = RMRADCE: T
1= {#FREADCE#ach T
Bit 1 TC1IE:
0= BMRTC1iE B iy
1= {ERETCE H chiT
Bit 0 TCOIE:
0= E#RTCO i chir
1= {FRETCOE H dh it
5.5 INTFO hEf iR ESFER O
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
INTFO - ADIF - - - - TCTIF TCOIF
E/5 - R/W - - - - R/W R/W
=LA = - 0 - - - - 0 0

E: RAPHGREURREEE.

Bit6

Bit 1

Bit0

ADIF:
0 = R4 ADCE:H#E P BT
1= F4EADCE T
TC1IF:
0= RFEETCEE BT
1= FPAETCE ST
TCOIF:
0= RFTETCOMEHE T
1= FE4ETCO E H dh it

-25-
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5.6 INTCR1 hEfiZHIFF2E 1
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
INTCR1 - - - - INTTIE INTOIE - IOCHIE
®/5 - - - - R/W R/W - R/W
shiE - - - - 0 0 - 0
Bit 3 INT1IE:
0= RiRIPERDET
1= {EEESMERP BT
Bit 2 INTOIE:
0 = R R RTO
1= {EBESMERPERO
Bit 0 IOCHIE:
0 = Fikin QT4 BT
1= {#88im O TP
5.7 INTF1 PERIRESFFSS 1
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
INTF1 - - - - INTTIF INTOIF - IOCHIF
E/5 - - - - R/W R/W - R/W
=LA = - - - - 0 0 - 0

E: RAPHGREURREEE.

Bit 3

Bit 2

Bit 0

INT1IF:
0= RFEIMEBRET
1= FEESMERP BT

INTOIF:
0= RE=EIMERDETO
1= FEESMRETO

IOCHIF:

0= XNBMAGKOARSREERK

1= MM NEDRERERK

-26-
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fi:10 TqepErsEH (LA 10B0 OAH)

ORG
GOTO
ORG
GOTO
MainProgram:
IO_INTERRUPT _INIT:
;//BA10C0 AR5
L wmOIRE

BSET

BCLR
112, i B AOZPENRE

BSET
;113 hHfERE

BSET

BCLR
114, B Rr{EsE

BSET
Main:

GOTO
Interrupt:
;1 R RTIEESR

PUSH
PRI

JBTSO

GOTO
Interrupt_End:
/1 PHTER

POP

RETIE
Interrupt_IO:

BCLR
;1110 IR

GOTO

END

0000H
MainProgram
0008H
Interrupt

PUB,0
OEB,0

IOICR,0

INTCR1,IOCHIE

INTF1,IOCHIF

OPTION,GIE

Main

INTF1,I0CHIF
Interrupt_IO

INTF1, IOCHIF

Interrupt_End

;//10B0 im MR BN R
;//10B0 B[R E A

;//10B0 Ok i {EE BE

S BT RE

I ERFRRER

/I ER . RTF A STATUS

/1AW 10 th AR

/1R, IRE A, STATUS

-27-
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=2 MASSES CHIP

M8P613

$1: INTO ShERh RSG5

ORG
GOTO
ORG
GOTO
MainProgram:
INTO_Init:
0 wmARE
BSET
BCLR
112, hEETIESE
MOVIA
MOVAR
;113 hHfERE
BSET
BCLR
114, B lr{EsE
BSET
Main:
GOTO
Interrupt:
;1 MR
PUSH
/R IERE R
JBTSO
GOTO
Interrupt_End:
i/ TEER
POP
RETIE
Interrupt_INTO:
BCLR

;//INTO b 122 e

GOTO

END

0000H
MainProgram
0008H
Interrupt

PUA,3
OEA,3

0x34
OPTION

INTCR1,INTOIE

INTF1,INTOIF

OPTION,GIE

Main

INTF1,INTOIF
Interrupt_INTO

INTF1,INTOIF

Interrupt_End

;//INTOlR QiR B A _EHL
;//INTOIR QIR E AR

;//INTO TR R B

;//INTOCh ¥ {sE RE

;1 SR RE

/1 ER BN

/1B, R7E A, STATUS

/1A INTO #RESAL

/B, IRE A, STATUS

: /135 INTO #REAL

-28-
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6 &0

i*:

(1) EAI0B5, XA MO EH R BEEN(FRAL).

(2) {=FHI0OBOEKI0A3, HigREHFEIOHDSHAIBIt7[LTS1]/Bit6[LTS0) A1, WAz O
FIESMTHY B — (R ERE B 451

6.1 10A
I0A BIRS 78
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
I0A |IOA7 I0A6 IOA5 |I0A4 |0A3 I0A2 |OAT IOAQ
E/5 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE X X X X X X X X
I0A F a5
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
OEA OEA7 OEA6 OEA5 OEA4 OEA3 OEA2 OEA1 OEAOQ
/5 R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
Bit [7:0] OEAXx: A [O#difERE (x=0-7)
0=HA
1= %
I0A LIRS 723
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PUA PUA7 PUA6 PUA5 PUA4 PUA3 PUA2 PUA1 PUAO
/5 R/W R/W R/W R/W R/W R/W R/W R/W
ShiE 0 0 0 0 0 0 0 0
Bit [7:0] PUAx: A [OLhifEgE (x=0-7)
0= khixi

1= EhifEge

-20-
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M8P613
10A iR OEERIZHSFEE
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
ANSA | ANSA7 | ANSA6 | ANSA5 | ANSA4 | ANSA3 | ANSA2 | ANSA1 | ANSAO
E/5 R/W R/W R/W R/W R/W R/W R/W R/W
Shila 0 0 0 0 0 0 0 0
Bit [7:0] ANSAx: A O#EizF (x=0-7)
0= fER#F=FI00O
1= ERESRO (I0OBMAINBER )
I0A T hERfERES 7788
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
IOICR | IOAGICR | IOASICR | IOB5ICR | IOB4ICR | IOB3ICR | IOB2ICR | IOB1ICR | IOBOICR
E/5 R/W R/W R/W R/W R/W R/W R/W R/W
ShiE 0 0 0 0 0 0 0 0
Bit [7:6] IOAXICR: AOZE{LTHERE (x=5,6)

0= BEHIOAOZAL P IT
1= {EBEIOAOZ AL P itT
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6.210B
10B #iBSF8
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
[6]3] - - IOB5 I0B4 I0B3 I0B2 OB I0BO
®=/5 - - R/W R/W R/W R/W R/W R/W
=KW= - - X X X X X X
I0B S5 FE
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
OEB - - OEB5 OEB4 OEB3 OEB2 OEB1 OEBO
®=/5 - - R/W R/W R/W R/W R/W R/W
SfE - - 0 0 0 0 0 0
Bit [5:0] OEBx: B A#itifERE (x=0-5)
0=HA
1= HiH

#: 10B[5|fEAKE OMEESER
(1) H48 PUB[S]& 1 FREMHSHE,

(2) 10B[5|fE NS BF 2B LR BERMEN, FRLARERENS.
(3) 10B[5]4iH AR B FIRE REN L H i 185, MHREBE TR ASIEES XA LR BAE,
(4) 10B[SIRAMLERENEES, ERRIETAH 11V HBE.

I0B LR/ B Rk RS 7R

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PUB - - PUB5 PUB4 PUB3 PUB2 PUB1 PUBO
E/5 - - R/W R/W R/W R/W R/W R/W
SifE - - 0 0 0 0 0 0
Bit [5:0] PUBx: B [O_LhifFEge (x=0-5)
0= khixi
1= EHifEgE
10B ix ORI HIHFEE
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ANSB - - - ANSB4 | ANSB3 | ANSB2 | ANSB1 | ANSBO
®/5 - - - R/W R/W R/W R/W R/W
g5 - - - 0 0 0 0 0
Bit [4:0] ANSBx: B Ozl (x=0-4)

0= EAF=FI0ONO

1= fERENRDO (I0MANINRER#R)
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10B T hBf{ERES 728
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
IOICR | IOAG6ICR | IOASICR | IOB5ICR | IOB4ICR | IOB3ICR | IOB2ICR | IOB1ICR | IOBOICR
E/5 R/W R/W R/W R/W R/W R/W R/W R/W
Shila 0 0 0 0 0 0 0 0
Bit [5:0] IOBxICR: BOAZALDEfERE (x=0-5)
0= E#IOBOZ kbl
1= {EAEIOBO L T
6.3 10 OThifERE
IOA/10B THi{ERES 728
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PDAB PDA2 PDA1 PDAO PDB4 PDB3 PDB2 PDB1 PDBO
E/5 R/W R/W R/W R/W R/W R/W R/W R/W
ShifE 0 1 0 0 0 0 0 0

Bit [7:5] PDAx: A [OTHifERE (x=0-2)
0= ThIxXH
1= THI{ERE

Bit [4:0] PDBx: B OTHi{FE#E (x=0-4)
0= THXHF
1= THI{ERE

http://www.masses-chip.com/
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6.4 10 X zhik$E
10 S5IRENEIFEHFEE
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
IOLDS | A7LDS | A6LDS | AS5LDS | A4LDS | B3LDS | B2LDS | B1LDS | BOLDS
E/5 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
Bit [7:4] A[7:4]LDS: A[7:4]O53IRFNIEIR{ERE
0=AARFAEBIRE (loL2, loH2)
1=A0Kz0A55IXK5 (loL1, loH1)
Bit [3:0] B[3:0]LDS:  B[3:0]55IRzNiEIF(EAE
0=BOIKENALEIXS (loL2, loH2)
1=BOIXEIAEEIXED (lowr, loHt)
10 SBIRAN L IFHFE
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
IOHDS LTS1 LTSO - A4HDS B4HDS | B3HDS
E/5 R/W R/W - R/W R/W R/W
SifE 0 0 - 0 0 0
Bit [7] LTS1: I0A[3]O&4E mikiF
= TEHER
1= RERS
Bit [6] LTSO:  I0B[0]O#0%E ik #*
0= ZEWER
1= RERS
Bit [4] A4HDS: 10A[4]OBIKENIER{FERE
0= IXEIAEL@EIXSED (loL2, loHz)
1= IXENABIKE (loL3, loH3)
Bit [1] B4HDS: |0B[4]A3RIRFNILIE{EE
0= XA EEIRE (loL2, loH2)
1= IXE1ARIKE (loLs, loH4)
Bit [0] B3HDS:  |I0B[3]ARIRFNILIE{E&E

0= IXEIAL@EIXSE (loL2, loH2)
1= IXEhABIKEN (loLs, loHa)

#E: (1) 10B5 OEENENESE lows,
(2) 10 ONSNMEHDNEENSEBESEHE,
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/] EBtsE 0/1(TCO/TC)

7.1 HEiR

M8P613 TCO/TC1 AFHTNRE 1:128 MR RASH TR0 8 /16 (UEiT4158, EHKE
RETIRBEINGE,

£ 8B T, TCxXCL ¥ER TCx BB S 78888, TCx {F8E/S, TCxCH &0, & TCxCH 5 TCxCL
HEESH, TOGRY, 38 TOCH BEEM AR TS, RIPEPRREA TCIFE 1,

£ 16 =T, [TCxCH, TCXCLUWEA 16 fIBYIHEREs, TOx E8E/E, 16 fIitEReEsi@Em, HitHESE
T OxFFFF BY, 16 it EEEZTEMAWBITEL, R EIREL TCXIF & 1,

O TERNHR: SMAAKNE Fosch, BEIMARAITE Foscl, 1508 Fcpu F4MREEP TOCKI

® T[i%#E 8 (BN 16 R

o S{ENT, BiiRERANRTER, tMERIRE TCx BIEH

® TNtk BRONE, HATIERE 1:128

® GHThRTINGE

@ i hMTIRERINAE (MMASAZRESR Foscl, Fosch i TOCKI BY, &FTkEaImt i RiRs8—H

T/, WBY TCO/TCT FERERIRE TRALAE, it P B o] 1488 CPU)
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== MASSES CHIP arers
TCO/TC1 FHMERIERE
8 ==
TCxCL
131 > B
Foscl ——»
Mn s I
Fosch —— 1:1-1:128
Fopu —— TCXCH
TOCKI — W T
I TCXCKPS[2:0] TCXEN TCXCNTHES >
TCxCKS[1:0]

16 IR
Data Bus

Foscl —» I —

BARS t t
Fosch —— 1:1-1:128
Fepu —— S TexeH TexcL e
oK — ‘ )

{ TCXCKPS[2:0] TCXEN T
TCXCKS[1:0]
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7.2 TXCR 12§|FF88 (x=0,1)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
TxCR TCXEN TCxMOD - TCxXCKS1 TCXCKSO | TCxCKPS2 | TCxCKPS1 | TCxCKPSO
®/5 R/W R/W - R/W R/W R/W R/W R/W
siifE 0 0 - 0 0 0 0 0
Bit 7 TCXEN: TOxARIR{ERE(L
0= XHITCx
1= {#EHETCX
Bit 6 TCXMOD:  TOx#RIERAL
0 = 8fut&Esl
1 =16{ER
Bit [4:3] TCXCKS[1:0]:  TCxBEHhiRiEE
TCxCKS[1:0] TCx BY$hiRESE
00 Foscl({RSRA G BT £)
01 Fosch(&3R RSB 5h)
10 Fcpu
11 TOCKI (TCO)
Bit [2:0] TCXCKPS[2:0]: TCxF4#Aitbikiz
TCXCKPS[2:0] TCx S S ke
000 1:1
001 1:2
010 1:4
011 1:8
100 1:16
101 1:32
110 1:64
111 1:128
-36- http://www.masses-chip.com/
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7.3 TCXCL TCx itH#1884K 8 {ii/EHASFE; (x=0,1)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TCxCL TCxCL7 | TCXCL6 | TCXCL5 | TCxCL4 | TCxCL3 | TCxCL2 | TCxCL1 | TCxCLO
®/5 R/W R/W R/W R/W R/W R/W R/W R/W
=LV X X X X X X X X
7.4 TCXCH TCx i+ #2854 (x=0,1)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TCxCH TCXCH7 | TCXCH6 | TCXCH5 | TCXxCH4 | TCXCH3 | TCxCH2 | TCxCH1 | TCxCHO
E/5 R/W R/W R/W R/W R/W R/W R/W R/W
=LVi=| X X X X X X X X
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7.5 EREETEH
ORG 0000H
GOTO MainProgram
ORG 0008H
GOTO Interrupt
MainProgram:
TCO_Init:
. BEERIRE(ATCOARI, EEFE125ushUKRR)
MOVIA B'00001100’
MOVAR TOCR /I FEBRYESTCO, EFEM, 8RR, MatbA16
CLRR TCOCH
MOVIA 124
MOVAR TCOCL ;// 0.0625*16*(124+1)=125us
112, FFIRERYERTCO
BSET TOCR,7 ;11 FFIRTCOfERE
113, FFBEREETCO i
BCLR INTFO,TCOIF ;1 P ETAREAL
BSET INTCRO,TCOIE  ;//FF/5 EBYRETCO i o BT
BSET OPTION,GIE 1 P B {ERE
Main:
GOTO Main I ERRFRER
Interrupt:
PUSH /1 E#% . RTF A, STATUS
JBTSO INTFO, TCOIF S TF BT ER SR B E 1
GOTO Interrupt_TCO
Interrupt_End:
POP /1. IRE A, STATUS
RETIE
Interrupt_TCO:
BCLR INTFO,TCOIF ;1P ETAREAL
;/1/TCO FHTALIERE 7
GOTO Interrupt_End
END
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8 BKEFEFIMELR PWMO

8.1 iR

M8P613 & 1 1§ 8 AR PWM, BFED%E#E TCO 5 TC1,

8.2 PWMOCR 2§58

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

PWMOCR

PWMOEN

PWMOOE

PWMOTBS

®/5

R/W

R/W

R/W

gfifE

0

0

0

Bit 7

Bit6

Bit 2

PWMOEN:

PWMOOE:

1 = Im O HPWMIKR

PWMOTBS:
0=TCO
1=TC1

PWMAE HLE BEAL
0= XFPWM
1= {FE5EPWM
PW MR 2 i 55 B4
0= imAMAfEIO

PWMBS &%

i HAREHAPWMIZIRE SR IFDIt6 A0, FAITIMBIMMIOKOMME .

8.3 PWMOD HiESEH

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

BitO

PWMOD

PWMOD7

PWMOD6

PWMOD5

PWMO0OD4

PWMOD3

PWMO0D2

PWMOD1

PWMODO

/5

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

gfifE

0

0

0

0

0

0

0

0
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=== MASSES CHIP M8P613

8.4 PWMO & B g Az - 61

f): PWMOCR=11000000B, PWMOD=55H, TCOCL=FFH

TCxC FEH | FFH | 00H | O1H 55H FFH | 0OH | OTH 55H

PWMO

-40- http://www.masses-chip.com/
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GOTO
MainProgram:
PWMO_lInit:

/1, 10 RORE
BSET

B epiRIRE (LA TCO A4,
MOVIA
MOVAR
CLRR
MOVIA
MOVAR

PWM g &
MOVIA
MOVAR
MOVIA
MOVAR

FiE PWMO
BSET
BSET

12,

W/ER

14,

Main:

GOTO
Interrupt:
;1 /MR
PUSH
AL IR FE R
Interrupt_End:
L
POP
RETIE

END

0000H
MainProgram
0008H
Interrupt

OEB,0

EEF 4 1KHz BKH)
B'00001110’

TOCR

TCOCH

249

TCOCL

B’01000000’
PWMOCR
(249+1)/2
PWMOD

TOCR,TCOEN
PWMOEN

Main

;//PWMO 8% Hiw 4 10BO

;//TCO, S8, 8{UER, MLt 1:64

;//16MHz/64/(249+1)=1KHz

;//PWM BYEIEFR EES TO

JJIEEE RS A 50%89 PWM BT

/1 EREE TO FE

;//PWMO iz

I ERFRRER

/1B, R7E A, STATUS

/1B, IRE AL STATUS

-41-
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O mEiEsEk PwM

9.1 iR

M8P613 & 1 BH B XIZEFHIA PWM, SRS 8+4 (i,
@ S+4 UM HRE: IRE R 8 MEH TCx 8 PWM BHE, 8 16 ) TCx i AHAR—1N 5%
B PWM BH, 4 A BADREARG L EER PWM MR A BKE+1)MHEUE, BIISHRTEY
89 12 i PWM S IERM R
® EiMaEH
® JEXIEH
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9.2 PWMI1CR & §|5F28
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWM1CR PWM1EN PWM1POE | PWMTNOE | PWM1PAS | PWMTNAS | PWM1TBS PWM1S1 PWM1S0
E/5 R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
Bit 7 PWM1EN: PWMAEIR{ERENL
0= XFPWM
1= {#8EPWM
Bit 6 PWM1POE: PWMIEAEKF 46 HERET
0= imAMAfEIO
1= OB EPWMIPE
Bit 5 PWMINOE: PWMRAREA L EREAL
0= imAMAfEIO
1= I OA%EPWMINER
Bit 4 PWM1PAS: PWMI1PKFAMEBEFER
0= ImAKMEPWMIPER BB NS BFE
1= wARKEPWMIPEEE M B HREBF
Bit 3 PWMINAS: PWMINEF B ETikE
0 =iz O%HE PWMINEEMEFEAEEF
1=iwmO%E PWMINEREREFEASTHFE
Bit 2 PWM1TBS: BJE%ESRF
0=TCO
1=TCT
Bit [1:0] PWM1S[1:0]: PWM#H K Oi%F
PWM15[1:0] PWM Hitim O
00 PWM1P/PWM1N
01 PWM1PX/PWM1NX
10 PWM1PY/PWM1NY
11 REX

E: HAREHAPWMIZREH SR FFDItS, 690, RASHIMBIXIKIOHORIH L.
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9.3 PWM1DH #iB 51
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWM1DH PWM1D11 | PWM1D10 | PWM1D9 | PWM1D8 | PWM1D7 | PWM1D6 | PWM1D5 | PWM1D4
E/5 R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
9.4 PWM1DL #IE{K
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWM1DL PWM1D3 PWM1D2 PWM1D1 PWM1DO - - - -
®=/5 R/W R/W R/W R/W - - - -
ShfE 0 0 0 0 - - } _
9.5 PWMDEADT PWM1 i X1Z I SHF28
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PWMDEADT |DEADTF3 |DEADTF2 |DEADTF1 |DEADTFO |DEADTR3 |DEADTR2 |[DEADTR1 |[DEADTRO
E/5 R/W R/W R/W R/W R/W R/W R/W R/W
=RVl 0 0 0 0 0 0 0 0
Bit [7:4] DEADTF[3:0]: RIZEIXEEIRE
DEADTF[3:0] BISE X B [8)i% E
0000 ZHIZEX
0001 BIZE X B a4 1* (B EBTEhEIHA/2)
0011 BIZE X B A 9 2* (B R BTEP EIHA/2)
0010 BIZE X B a4 3* (B EBTEhEIHA/2)
1010 BIZE X B a4 4* (B EBTEhEIHA/2)
1011 BIZE X a0 5* (R EITEh EHA/2)
1001 BIZE X a4 6* (B EBTEh EHA/2)
1101 BIZE X B E A 7* (B E BT Eh EIHA/2)
0101 BIZE X B a4 8* (R EBTEhEHA/2)
0100 BIZE X a4 o* (R EBTEh A HA/2)
0110 HIZE X B8 10* (B & BT sh EHA/2)
0111 HIZE X B E A 11* (B &R sh EHA/2)
1111 BIZE X B8 A 12* (B EL AT Eh B HA/2)
1110 BIZE X B 0 13* (B &L AT Eh EHA/2)
1100 HIZE X B a4 14* (B E BT shEHA/2)
1000 BI5E X B8] 15*(BY & B Eh EIHA/2)
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p

M8P613

Bit [3:0] DEADTR[3:0]: ERXZEEIRE

DEADTR[3:0] B X B ia)ig E

0000 TEFHKX

0001 P XEY R 1* (B E B EEH/2)
0011 BRXEYEA 2* (R EHA/2)
0010 B XEEA 3* (B R EH/2)
1010 P XEY R 4* (B E B E EHA/2)
1011 JEPEXEY ) 5* (BT E B EEHA/2)
1001 B XEfEA 6* (R EH/2)
1101 BRXEYEA 7 (R EHA/2)
0101 B XEtE 8* (R EITEhEHA/2)
0100 B XS {E N o*(BY RSP EIHA/2)
0110 JE5E X BY 8 10* (B BB EP EHEA/2)
0111 BRXEEA 11* (R EhEHR/2)
1111 B XETIEA 12* (R EEEhE R/ 2)
1110 JEPE X B iE) A 13* (B R EHE/2)
1100 B XA 14* (R EhEHR/2)
1000 B XESiEA 15*(BEREhEE/2)

i HENEERED PWM FREZ N REMS RGP RR.
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&4

A
== MA

9.6 8+4 U f PAEEL

w
wv

PWM1D[3:0]8 4 ¥ AL, PWMD[11:4]RE PWM kb EMEEE, £S5 16 ) PWM FHERT,
VRPN ESIIXI N PWM FHE, WA PWM BKREEA (PWMD[11:4]+1), MHEKH PWM &
H, W8 PWM BB EE A (PWMD[11:4]), iXHSEIE PWM & 2EME 12 i PWM DRKE,

PWM1D[3:0]x R B9Y R EAHFS

PWM1D[3:0] 1(2|3|4|5|6|7|8|9

PWM1D3 o [ ] o o o [ J [ J [ J
PWM1D2 [ ] [ ] [ ] [ ]
PWM1D1 o [ ]
PWM1DO0 o

5:PWM1CR=11100000B, PWM1DH=55H, PWM1DL=02H, TCOCL=FFH

F4NPWMES _ E5/\PWMEH £13/\PWMAH

A
y

TCXC e FFH | O0H | 0TH 55H FFH | OOH | 0TH 55H FFH FFH | OOH | 0TH 55H FFH
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=2 MASSES CHIP M8P613

9.7 PWM 5 g 2 =l

9.71 B4 PWM iHiH

f): PWM1CR=11100000B, PWM1DH=00H, PWM1DL=7FH, TC1CL=FFH

TCxC FFH|OOH |OTH 7FH FFH |OOH|01H 7FH

PWMxP
o

PWMxN

9.7.2 WEXMEH PWM $HiH

f): PWM1CR=11111100B, PWM1DH=00H, PWM1DL=55H, TC1CL=FFH, PWM1DEADT=00010001B

TCxC FEH | FFH | OOH | OTH 55H -t FFH | 00H | OTH 55H |-

PWMxP ?//
PWMxN % |

¢4,
DEADTR | | DEADTF
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GOTO
ORG
GOTO
MainProgram:
PWM1 _Init:
/1. 10 BORE
BSET
BSET
112, BYEEIRE (LA TCO A1,
MOVIA
MOVAR
CLRR
MOVIA
MOVAR
;/1/13. PWM iR E
MOVIA
MOVAR
PWM1N &8 EB KR
MOVIA
MOVAR
MOVIA
MOVAR
MOVIA
MOVAR
114, FFiE PWM1
BSET
BSET
Main:

GOTO
Interrupt:
;1 TP

PUSH

AL IRFE R
Interrupt_End:
L it

POP

RETIE

END

0000H
MainProgram
0008H
Interrupt

OEB, 3
OEB, 4

EEF4 1KHz B R)

B'00001110’
TOCR

TCOCH

249

TCOCL

B'01111100’
PWM1CR

0Xx00
PWM1DL
(249+1)/2
PWM1DH
B’00000000’
PWMDEADT

TOCR, TCOEN
PWM1EN

Main

;//PWMIN B &I O
;//PWM1P B O

;// TCO, B4, 8 &I, SMSTLL 1:64

;//16MHz/64/(249+1)=1KHz

J//BRE TCO, PWMIP EEFEBEN,

;118+4 I PARRT

JIEZEA T

IIRERERE
/I RS XAEEX

/I EREE TO FF g
://PWM1 F 2

/1 ERRFER

/1 ERe. RTE AL STATUS

/B, IRE A, STATUS
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10 st (ADC)

10.1 iR

M8P613E— " 8IE4IMEMEE (AINO~AIN7) F3EEAEREE (VDD/4, VREF, GND) BI12{U iR
A/D %528, tJLUSEINMESHBRM 12U ZES . HITADEKRE, BAERFERMANEE, ABB5IAD
i HRERE, ZRAEMBEOGREN "1" , HBEREREFEANSEFEADHNSESEADLE,

i: ADCEARRIFEREAMS/N, BPEFHE, BRUESHHIRNELR, EADCRHE#ER

ZhHl, YREENSZEEREEREN—T16us,

10.2 ADCONO E4I57788

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADCONO | ADENB ADS EOC ADFM CHS3 CHS2 CHS1 CHSO
E/5 R/W R/W R R/W R/W R/W R/W R/W
S5 0 0 1 0 1 0 1 0
Bit 7 ADENB: ADC{EgEIREINL
0= XHADC
1= {#8EADC
Bit 6 ADS: ADC BifI
0= {21k, HiE=HBNES
1= F1E (BREANVEEHBADC)
Bit 5 EOC: ADC JREIRFINL
0= Riadizd
1= BEILER, ADS E1U
Bit 4 ADFM:  FUEMETIERAL
0 = ADRES = {ADH[7:0], ADL[7:4]}; ADL[3:0]=0
1 = ADRES = {ADH[3:0], ADL[7:0]}; ADH[7:4]=0
Bit [3:0] CHS[3:0]: ADC HNEEIERAL

[0000] ~ [0111] = AINO ~ AIN7
[1000] = VDD/4

[1001]= W# VREF EHHF
[1010] = REX
[1011]=GND

¥: (1) £ ADENB=1, APRI®E IOA.X/AINX AL LR BAMMAER, ZEAFXSEIRE.
EC2i8E T ANSEL.X, I0A.x/AINX BI%=F 1/0 g2 R EFF RN,
(2) ADC i \iBiEi%#% VDD/4 ZERIETHREFTEHEIRE.,
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=55 MASSES CHIP M8P613
10.3 ADCON1 #=HIF 528
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
ADCON/1 - ADCKS2 | ADCKS1 | ADCKSO | VREMST1 | VREMSO | VHST VHSO
E/5 - R/W R/W R/W R/W R/W R/W R/W
SifE - 0 0 0 0 0 0 0
Bit [6:4] ADCKS[2:0]: ADC BY$piRi%iR{L
ADCKS[2:0] ADC BY§piRi%E
000 Fcpu
001 Fcpu/2
010 Fcpu/4
011 Fcpu/8
100 Fcpu/16
101 Fcpu/32
110
Fcpu/64
111
Bit [3:2] VREMS[1:0]: ADC & HEER RN
VREMS[1:0] ADC BZHEER
00 VDD
01 NESEBE
10 SMREEBRE
1 NESE SIS EEE
Bit [1:0] VHS[1:0]: ADC REEHBEFIERN
VHS[1:0] A VREF E)§HBF
00 XARESE
01 2.0V
10 3.0V
1 4.0V

#: (1) BH VHS[1:0)i2$1i%Z M NS VREF B 5F VDD, AES VREF 4 VDD,

(2) 12 {if AD %%iEBYiE =16 4 AD B,
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10.4 ADCON2 EHIFFR
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADCON2 - - - - ADVOS3 | ADVOS2 | ADVOST | ADVOSO
/5 - - - - R/W R/W R/W R/W
SME - - - - 0 0 0 0
Bit [3:0] ADVOS[3:0]: ADCkiE*MEZHTE=S

E: MESHRENTETERE

ADCIEEIEIRNEFGNDIEE, ik BADCON20Xx00, ZADCEIGNDIBEEHE#RE RO, FHIEADCON2
01, EEIADCHIGNDIB B {EAR 0N, ADCON2IEM 2 B IFIIE, ADCON2ERAKZEF15,

Main_Program:
ADC_Init:

;111 ADCIRHIHF8 IRE

MOVIA
MOVAR
MOVIA
MOVAR
MOVIA
MOVAR
112, FHERE
ADC_ CHANGE:
BSET
JBTSO
GOTO
MOVIA
JCMPAR
GOTO
JCMPAR
GOTO
MOVIA
ANDAR
JNCMPAI
GOTO
INCR
GOTO
ADC_ CHANGE_PRO:
MOVIA
ANDAR
JCMPAI
DECR
ADC_ CHANGE_END:

b'10011110'
ADCONO
b'00000000'
ADCONI
b'00000000'
ADCON2

ADCONO,6
ADCONO,6

$-1

0x00

ADH

ADC_ CHANGE_PRO
ADL

ADC_ CHANGE_PRO
OxOF

ADCON2,A

OxOF

ADC_ CHANGE_END
ADCON2,R
ADC_CHANGE

OxOF
ADCON2,A
0x00
ADCONZ2,R

;T2 A

;1R N EBGNDIEE

/1B ADC B {EAR R O

;//ADCON2 B{E&H& KN 15

;// ADCON2 B9{E&/NA 0

/1A fE, ADCON2 BYER—

i/ IR ERR

-51-

http://www.masses-chip.com/



http://www.masses-chip.com/

Gl_‘_=‘ MASSES CHIP M8P613
10.5 ADH ADC $iE S =T
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADH - - - - - - - -
®/5 R R R R R R R R
=XV X X X X X X X X
10.6 ADL ADC ¥UiB{E=ET
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADL - - - - - - - -
®/B R R R R R R R R
=L Vi = X X X X X X X X

7£: ADH/ADL fI¥3E#EX 5 ADM X, % ADFM=1 B¥, ADH[7:4]=0, ADH[3:0]%=/ = U]
&, ADL[7:0]7ZR{K 8 fii#1#E; 4 ADFM=0 Bt, ADH[7:0]%Fi{ S 8 I8, ADL[7:4]FFHUE
4 f#48, AD:[3:0]=0
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10.7 ADC 544

Nh

fil: ADC 1E#55 1R 38
B SNINEGFESHE ADC_DATAH, R{IF7E57788 ADC_DATAL,

ADC_DATAH EQU'00’ IR R TR ENE
ADC_DATAL EQU'01’
ORG 0000H
GOTO MainProgram
ORG 0008H
GOTO Interrupt
MainProgram:
ADC_Init:
/1. I/OIRE, AINTIZENELEA
BCLR OEA
BSET ANSA
;//2. ADCONO i&&---12 (UFIRLXST, &BE 1
MOVIA 0xD1
MOVAR ADCONO
;//3. ADCON1i&8E---16MHz/16/1, 2% VDD
MOVIA 0x00
MOVAR ADCONT1
;//4. ADCON2 ig&---0 Mz
MOVIA 0x00
MOVAR ADCON?2
NOP
NOP ;1 1FEIR—ER BB R &
BSET ADCONO,7 ;///a5h ADC 34
BSET ADCONO,6
Main:
GOTO Main 1 ERRFER
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©= MASSES CHIP

M8P613

hiTtIERR

WAIT:
JBTS1
GOTO
MOVR
MOVAR
MOVR
MOVAR
Interrupt:
;1 1R
PUSH
Interrupt_End:
LS i
POP
RETIE
END

ADCONO, 5
WAIT

ADH
ADC_DATAH
ADL
ADC_DATAH

I ERREIRTTRL

(/1 BREFNSAEZXE] ADCDATAH FiF8E4

;11 RERIRRAEXR) ADCDATAL ZHiFzsth

/1 E¥e. R1%FE A, STATUS

/. IRE A, STATUS
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11 i1\ (wot)

11.1 #EiR

B VA EN AP A RERIRIL RC B,
BLEF WDTEN iR EE O EN SN =f TIER:
(1) MA&FFIE WDT I8, BN7E STOP X TR TIME, it o]ieEs STOP
(2) fFige: FREFNEEXTXE, B STOP X
(3) Rk WDT IngE, BNIALRXH
BLEF TWDTEN i EE 10 A9 P93 H B iE) :

#: SNNERRYE, EFEME 0000H, ERENRERA TEMNMARHLEFEHEEETIET.

4.5ms. 18ms. 72ms 3§ 288ms.

11.2 OPTION EBEFEFSH

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
OPTION GIE - TO PD - - - -
E/5 R/W - R R - - - -
=Livl=] 0 - 1 1 - - - -
Bit 5 TO: BEHu
0= WDTR4& & H
1= FBEMHERWDT
Bit 4 PD: I
0 = HAKEEEN
1= LS ERWDT
11.3 WDTC B[ 15 F7FsS
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
wWDTC WDTC7 | WDTC6 | WDTC5 | WDTC4 | wWDTC3 | WDTC2 | WDTC1 | WDTCO
=/5 w w w w w w w w
shiE - - - - - - - -

#E: (1) WDTC B 0x5A $§&5& WDT EB2E, SARMELEN.

(2) CLRWDT 5< 1 o]iER WDT EB 28,
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M8P613

12 SHREEF

RRIER

RE

i EA

4T (LVR>2.1V)

8T (LVR>1.7V)

16T

CPU iB1T

32T

64T

128T

256T

SIERT CPU REIEEF

IR FF/E WDT I8E

WDT s8¢

fE6E, FREIRREENTXA

PriczeS

F# WDT IhgE

WDT izt i B [ =4.5mS

WDT i H

WDT i H B3 /8l=18mS

B 18

WDT & & B jg=72mS

WDT jzi i B /8]=288mS

VDD=5V B EE

LY NN

fE e

HEZ

AERE

M [ R

iy i 152 EX

N 72512

LVR=1.4V (FCPU<8T)

LVR=1.5V (FCPU<8T)

LVR=1.6V (FCPU<S8T)

LVR=1.7V (FCPU<8T)

LVR=1.8V (FCPU<4T)

LVR=1.9V (FCPU<4T)

LVR=2.0V (FCPU<4T)

Ef8E

LVR=2.1V (FCPU<4T)

prictE

LVR=2.2V

LVR=2.3V

LVR=2.4V

LVR=2.5V

LVR=3.5V

LVR=3.6V

LVR=3.7V

LVR=3.8V

RRSEIBITH, HIEEFE
RIEREHY LVR B8R, PAMRIE
REOIEM
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== MASSES CHIP M8P613
RRIET RE AR
VDD5.0V(<200ma)
R VDD 3.3V(<300ma)
prigeS

JMELER R
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13.1 RIS H

g = =PSRN -50°C~125°C
B R oo e e e e et e et e e et e e e e e e et e e et e e e e e reeeeaeeeeeaeeenaneeans -40°C~85°C
== U == TR TRROT TR 0V~5.5V
1 W NG == ) R GND-0.3V~VDD+0.3V

i RBATERMGEL ERBRSEY, FERBEKAMEF. MRERFSHRAELKEE
I, BEBEHSZIRN, ARESHRESTEENEEERNLE,

13.2 BHift45tE

pliee=-3h4 B
= & ! =)\ J -
#e H VDD St (R 257C) L el ES ]
VbD TEBEE — Fosc=16MHz, 16T 1.8 - 5.5 Vv
> ifﬁj‘éﬁ ((T:E?;ZI\KA)) ] e ]
SBIT =
! 75 1 A
oot TfRRR ' FCPU=HIRC/16T , m
5 SETIE ” 2 -
> ifﬁ%{i ((T:E?;T\KA)) ] 100 )
SBIT =
| B 1
SP1 ﬁ% R EE,/m. o STOP =1 150
T ILEEE i i
3V ﬁl,rﬁ‘—ﬁﬁfi% 64K) ) 20 ]
BUSTT =
| £ D A
5p2 HSER N <TOP =1 . u
T ILEEE i ' i
3V Zﬁﬁi ; 0.6 -
$ife
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SP3 ﬁ% EE:I)IL o STOP =1 0o
T IER R i ' i
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| B AERE 4 A
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i R =]
s 2% — sS4 (EE 25°C) RIME | BEB{E | RBXE .
VIL1 BB 3V 0 - 0.2VDD
VIH1 WASBEF 3V . 0.8VDD - VDD
= i E v
VIL1 BB 5V 0 - 0.2VDD
VIH1 WMASEF 5V 0.8VDD - VDD
VIL2 BNEEF 3V 0 - 0.2VDD
VIH2 BMAS B 3V 0.3VDD - VDD
= K EEE v
VIL2 BB 5V 0 - 0.1vDD
VIH2 BMASHEF 5V 0.2vVDD - VDD
5V VIN = GND - 25 -
R iV
Pr HIEB 3V VIN = GND - 45 - ‘O
5V VIN = VDD - 25 -
R i
Pt TR 3V VIN = VDD - 45 -
e s 5V R - 5
loL HEHERR 3V HMH O, Vout=GND+0.6V 3
. 5V . - 4 -
loH1 BWHAIER 3V ¥ 0, Vout=VDD-0.6V 5
5V - 36 -
I Ay e A A , Vout=GND+0.6V
oL2 W ERR 3V WO _ >4 _
5V - 20 -
loH2 BRI ER YO, Vout=vDD-0.6V
3V - 12 -
5V - 36 -
| A ER R =) , Vout=GND+0.6V
oL3 WY ESRR 3V WO _ >3 _ mA
5V - 60 -
loH3 BRI ER YO, Vout=vDD-0.6V
3V - 30 -
5V - 210 -
| A E R A , Vout=GND+0.6V
oL4 W ERR 3V WmdO _ 150 _
5V - 105 -
loH4 BWHAIER YO, Vout=VDD-0.6V
3V - 60 -
e 5V . - 10 )
loLs BWHERER YO, Vout=GND+0.6V
3V - 8 -

i BRRMERMILIHRIE .
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13.5 ADC BB S 4514
s 8% oy A:“g:i%) RME | REE | RXE =Xy
Vapc | ADC TYEHE - 2.5 - 5.5 Vv
laoc | ADC T{E®% VDD=5V - 200 - HA
VAIN ADC I NEBB[E - GND - V/REF Vv
Virer1 | AERSEBE1 | WER 2V £F 8%, VDD>=2V+0.5V -2% 2 +2% v
Virer2 | AERSEBE2 | WEB 3V £F 8B E,VDD>=2V+0.5V -2% 3 +2% v
Virers | NERSEBE3 | AEE 4V £E B E,VDD>=2V+0.5V -2% 4 +2% v
Tvrer | ZETRENE VDD=5V, & EERFEMNLE - 50 - ys
Fabc ADC B VReF= VDD =5V - - 2 MHZ
Tcon | ADC ##2E¢|) - - 16 - TADC
DNL | MO I EEMIRE VRer= VDD =5V, Fapc=1MHZ -2 - +2 LSB
INL | RAOIELMIRE VRrer= VDD =5V, Fapc=1MHZ -3 - +3 LSB
Ez REIRE VRer= VDD =5V, Fapc=1MHZ -5 - +5 LSB
EF W EIRE VRer= VDD =5V, Fapc=1MHZ -10 - +10 LSB
it BRRMERMIZIHFRIE.
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14 sz

[ = 7R
14.1 SOP8
D
%
L1
1 1 1 _T_
— E E1 S Ve = ﬁ* ; c
O L
{ { \ \
T
e b |
- B (mm)
ﬁ‘? = 1 =2
=) N3 mA
A 1.370 1.520 1.670
Al 0.070 0.120 0.170
A2 1.300 1.400 1.500
b 0.306 0.406 0.506
D 4.700 4.900 5.100
e 1.270
E 3.820 3.920 4.020
E1 5.900 6.000 6.100
L 0.450 0.600 0.750
C -—- 0.203 -—
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14.2 DIP8

g4 (mm)
ws - -
=2\ EE BX
A 3.750 3.900 4.150
A1l 0.600 --- ---
A2 3.150 3.300 3.400
B 0.380 0.460 0.560
B1 1.520BSC
e 2.540REF
D 9.000 9.250 9.400
E 6.200 6.350 6.500
L 3.000 3.300 3.600
c 0.200 0.250 0.340
E1l 7.350 7.620 7.850
E2 8.000 8.400 8.800
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14.3 MSOP10

! A
|
i
i
1 i _____ o B E E-I —_— = = = — = = —
O | = =
|
|
i
D
A
A2 [ I I B
y
Al
s B{ (mm)
=5
2]\ EE BX
A 0.820 1.100
Al 0.020 0.150
A2 0.750 0.850 0.950
b 0.180 0.280
D 2.900 3.000 3.100
e 0.500BSC
E 2.900 3.000 3.100
E1 4.750 5.050
L 0.400 0.800
C 0.090 0.230
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M8P613

3 /A SN
7 e
O i
i il
]
|
| | | | | |
el —ib
bi/ |
N AT
ot
*A1
ﬁ"? = Ak, =
=2\ IEE mA
A 1.500 1.600 1.700
A1l 0.100 0.150 0.200
A2 1.350 1.450 1.550
b -—- 0.406 -—
D 8.480 8.530 8.580
1.270BSC
E 3.750 3.800 3.850
E1 6.050 6.150 6.250
L 0.400 0.550 0.700
c 0.203BSC
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14.5 DIP14

E1l

E2

D
oy oy oy oy oy ey
T &
/’r\
E E) '\\\i/}
T
I
I
|
VY ¥ VY ¥
o B4 (mm)
ﬁ"? = ks, =
=) N3 mA
A 3.750 3.810 3.950
A1l 0.510 -—- -—
A2 3.200 3.300 3.450
B 0.380 0.480 0.5600
B1 1.520BSC
e 2.540BSC
D 18.800 19.050 19.300
E 6.200 6.350 6.500
L 3.000 3.200 3.600
c 0.200 0.250 0.340
E1 7.350 7.620 7.850
E2 8.000 8.400 8.800
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M8P613

E e s B =k
L
MZ/{ Ilializslinslinl \
§+ | | | | | | |
A1
B (mm)
#s - -
=) EE ®A
A 1.520 1.600 1.680
Al 0.100 0.150 0.200
A2 1.420 1.450 1.480
b 0.406
D 9.750 9.800 9.850
e 1.270BSC
E 3.750 3.800 3.850
E1 6.050 6.150 6.250
L 0.350 0.500 0.650
c 0.203
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E1

E2

B (mm)
ws = =
=/ EE =X
A 3.750 3.900 4.050
A1l 0.600 --- ---
A2 3.200 3.300 3.450
B 0.380 0.480 0.560
B1 1.520BSC
e 2.540REF
D 18.800 19.050 19.300
E 6.200 6.350 6.500
L 3.000 3.300 3.600
c 0.200 0.250 0.340
E1l 7.350 7.620 7.850
E2 8.000 8.400 8.800
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15.1 #EiR

MBPXxxRIELER—MPAERITELE (RISC) , ELEENT6AL, MEMFMEO0 ~ 2 MRELAR,
ERIRRINAETI N5, BIFHREES. MRFES. MAHES. AXES. BHREHES.

—MESEHA 1 M REN P EABRER, REFEVRERNEHESRITRRE TEFITHRNE,
BUHTFAENESHATE—TMETEYN., XTLFAMELERER, BSHTRERMESEN,

FHI—RIEEXHSFEREAELS A NESHHTZBR-BEE, 2HFES. BREEARE
ELHEMRRT "d” FHRER, MERSHFRNEI RN NS EFRETIZRE.

15.2 FSiibA

s EE %88 s BE i%EA

R/r 0-0x1ff oAy C - HAIRE

A - ACC H172% DC - FHAIARE
B/b 0-7 {73t 3k Z - ZRE

1/i 0-0xff SLENEL d 0-1 EHRIESHENX
K/k | 0-Ox1fff s GIE - Bz
TOS - A stkp - MM IS

PC - PC 15t
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15.3 M8Pxxx {59 & %
BEOEERD, d=1, BRNEEHA R, d=0, BNREHI A
EoER Bhic 1E<iREA AR | RS | &F
ADDAR R,d RPA - d 1 Z,DC,C
ADCAR R,d R+A+C - d 1 Z,DC,C
SUBAR R,d A-R - d 1 Z,DC,C
SBCAR R,d A-R-C - d 1 Z,DC,C
SUBRA R,d R-A - d 1 Z,DC,C
SBCRA R,d R-A-C - d 1 Z,DC,C
ANDAR R,d R&A- d 1 z
ORAR R,d RIA > d 1 z
XORAR R,d RAMA > d 1 z
COMR R,d R > d 1 z
MOVR R,d R - d 1 z
MOVAR R A > R 1 -
=i CLRR R 0 > R 1 z
g SWAPR R,d REFHRE~> d 1 -
2 RLR  R.d R[7] - C, {R[6:0,C} - d 1 C
fE RLRNC R,d {R[6:0,0} - d 1 -
g‘. RRRR,d RO] > C, {CR[7:1]} - d 1 C
RRRNC R,d {OR[7:1} - d 1 -
DECR R,d R-1 > d 1 z
DJZR R,d R-1=> d, SKIPifO 1(2) -
INCR R,d R+1 > d 1 z
JZR R,d R+1 - d, SKIPifO 1(2) -
JNZR R, R+1 > d, SKIPif!0 1(2) -
DJNZR R,d R-T > d, SKIPif!0 1(2) -
JCMPAR SKIP if A=R 1(2) Z,C
JNCMPAR SKIP if AzR 1(2) Z,C
JGAR R SKIP if A>R 1(2) Z,C
JLAR R SKIP if A<R 1(2) Z,C
XCHAR R Ae—R 1 -
JBTSO  R,b SKIP if R[b]=0 1(2) -
AI484E | JBTS1T R,b SKIP if R[b]=1 1(2) -
€ [BCLR Rb 0 - RIb] 1 _
BSET R,b 1 - R[b] 1 -
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Eo%E i 5ESiREA AR | EREL | &F
ADDIA | l+A > A 1 Z,DC,C
ADCIA | +A+C > A 1 Z,DC,C
SUBIA | I-A - A 1 Z,DC,C
SBCIA | I-A-C > A 1 Z,DC,C
k2 SUBAI | A-l - A 1 Z,DC,C
gg SBCAIl | A-I-C > A 1 Z,DC,C
2 ANDIA | A&I - A 1 Z
1’5 ORIA | Al > A 1 z
@E' XORIA | AN > A 1 z
MOVIA | | > A 1 -
RETIA | Stack > PC, | > A 2
JCMPAI | SKIP if A=l 1(2) Z,C
JNCMPAII SKIP if A=l 1(2) Z,C
RLA A[7] = C, {A[6:0],C}> A 1 C
RLANC {A[6:0],0} > A 1 -
RRA A[0] = C, {CA[7:1]} = A 1 C
RRANC {0,A[7:1]} > A 1 -
DECA A-1> A 1 Z
DJZA A-1-> A, SKIPif0 1(2) -
i INCA A+l = A 1 -
3 JZA A+1 > A, SKIPifO 1(2) -
ﬁ;‘i RETIE Stack > PC, 1 > GIE 2 -
5 RETURN Stack — PC 2 -
4 NOP None Operation 1 -
RDT ROMI{fsr1,fsr0}] ={HBUF, A} 3 -
DAA WERHiEHIEAE 1 DC, C
DSA BoEE T E AR 1 DC, C
PUSH A, STATUS E#% 1 -
POP A, STATUS H#& 1 Z, DC, C
CLRWDT 5B WDT S5 1 PD, TO
. CALL | | - PC, PC > Stack 2 -
ARES o0 | - PC 2 -
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15.4 M8Pxxx &< i 08

IBSEFMRBBFIEMNTE:
M8Pxxx 541588
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