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VREF A | AD a 4 -

I0A6 110 ~/ F 10 SMT ::

AING A | AD 6

TK6 A 6

INTO | T

TOCKI | TCO -

T2GO | TC2 HY -

PSDA 110

IOA7 /0 ~ ] ¥ IO SMT:: [

AIN7 A |AD

TK7 A 7

INT1 | T

T1CKI | TC1 -

T2G1 | TC2 HY

PSCK 110
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XOUT A ; 0

TK16 A 16
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|I0B2 110 ~/ F 10 SMT :': R ¥
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VPP P A

|IOB3 110 ~/ F 10 SMT ::
PWM1P o | PwM1 ¥

TK17 A 17

12C_SCL o |l12¢C 0

|IOB4 110 ~/ F 10 SMT:: /A
PWM1N O | PWM1T ¥

TK18 A 18

I2C_SDA /0 | 12C 0

|IOB5 1/10 ~/ F 10 SMT:: /A
A1X A OPAl *
TK19 A 19

CX O CMP ¥

IOB6 110 ~/ F 10 SMT:: /A
CMPP A CMP ~

AOX A OPAO %
TK20 A 20

TX 0 Y 0 o
|IOB7 110 ~/ F 10 SMT ::
CMPN A CMP ~

TK21 A 21

RX | v 0
I0CO 110 ~/ F 10 SMT ::
AINS8 A |AD 8

TKCOMO A 0

IOC5 /0 ~/ ¥ IO SMT::
AIN10 A | AD 10

TK30 A 30

= - o= ¥ o= ~/| ¥ P= A= 0
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2 T ~ CPU”
2.1 (U g
0x0000 B
0x0001 VI
0x0007
0x0008 T
0x0009 VI
OxXOFEF
0x0FFO N G M
OXOFFF
211 B ~ 0000H~
QT8S743 Y I B
a s B
u B
u B
u 4 B
0 3t KW B~ C 0000H - 3 WA
D - H B
ORG 0000H
GOTO Main_Program ;//
Main_Program 0/
Main
GOTO Main Al h
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212 T ~ 0008H~
QT8S743 W 0008HA i T - PC |[fv v ~
[ 0008H T F A
o T F
ORG 0000H
GOTO Main_Program ;// |
ORG 0008H
GOTO Interrupt A0 T , [T
Main_Program
Main
GOTO Main A
Interrupt
PUSH 4 a G Aa STATUS
POP ME A Aa STATUS
RETIE
END
2.1.3
# RDT "y © \ TIT [ 16 B HBUFT~ v B A
FSR1 v 3% FSRO 118 v A
o ROM y ADTABO Vv
MOVIA HIGH(DTAB) .0 B
MOVAR FSR1 : B
MOVIA LOW(DTAB"~ ) v B
MOVAR FSRO : v B
: v} i k
RDT ) W@ 0x0102
MOVAR TABDL -y B 0x02  TABDL
MOVR HBUF,A © B ~ v A
MOVAR TABDL © B 0x01  TABDH
|.
DTAB:
DW 0x0102

DW 0x1112
I.
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# v PCL v GOTO o~ Yy b A
b 2:4PCL GOTO
MOVR ADDRESS,A 7/
ADDAR PCL,R
GOTO TAB1 ‘/IPCL +0
GOTO TAB2 J/IPCL +1
GOTO TAB3 J/IPCL +2
TABL:
TAB2:
TAB3:
# v PCL - RETIA o~ y A
b 3:4PCL RETIA
MOVR ADDRESS,A 7/
ADDAR PCL,R /] v 1
RETIA 0 //IPCL+0
RETIA 1 JIPCL+1

RETIA 2 JIPCL+2
I.
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2.2 U
2.2.1 U
INDFO INDF1 INDF2
0x100 ~ OxIFF NO YES
YES YES
0x000 ~ OxOFF YES NO
2.2.2 ¥
oB
LB
| D OB |
b MD/AROX55 ; A P Q7 0x55
L0 ] FSR) |
0
o :MOVARINDFO ; A p Q7 FR
N FSRL |
1
o CMOVARINDFL : A P Q" IR
| o) | FSRO |
2
o CMOVARINDR2 @ A P Q° FRUFRD
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2.2.3 H
08 | 19 | 21 3B 4IC 5/D 6/E 7IF
0x000
GPR
Ox0FO0
0x100
RESERVE

0x178
0x180
0x188
0x190
0x198 TCOPRL TCOPRH TC1PRL TC1PRH TC2PRL TC2PRH TK1CNTL TK1CNTH
Ox1A0 TK1CTRO | TKICHSL | TK1CHSH | TKOCNTL TKOCNTH TKOCTRO TKOCHSL | TKOCHSH
Ox1A8 OPA1CO OPAl1C1 COPALC CMPOCO CMPOC1 OPAOCO OPAOC1 COPAOC
0x1BO INDFO FSRO TXCR TXREG RXCR RXREG BRGDH BRGDL
0x1B8 INDF1 FSR1 PCL STATUS OPTION OSCM WDTC ADCON2
0x1COo INDF2 HBUF INTCR2 INTF2 INTCRO INTFO INTCR1 INTF1
0x1C8 I0A OEA PUA PDA 10B OEB PUB PDB
0x1DO0 10C OEC PUC PDC
0x1D8 ANSA ANSC IOBICR IOCICR PWM2CR PWM2DH PWM2DL
Ox1EO PWMOCR | PWMODH | PWMODL PWMDEADT PWM1CR PWM1DH PWM1DL I12CCON
Ox1E8 TOCR TCOCL TCOCH I0DS T1CR TC1CL TC1CH 1I2CBUF
Ox1F0 T2CR TC2CL TC2CH T2GCR ADCONO ADCON1 ADL ADH
Ox1F8 PWMS IRCCAL

* GPRw4
2.2.4 INDFO 0

INDFO v 0] [ FSRO p -

0"~ M 0x0000~0x00FF A

2.2.5 INDF1 1
INDF1 v T [ FSR1 p -

1 ” M 0x0100~0x01FF A

2.2.6 FSRO 0
# 0 * FSRO oy 2 v

FSR® u v BA
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2.2.7 FSR1 1
# 1 * FSRM Y 2 -
FSRD w A
2.2.8 HBUF 8B
# RDT 9 v [ 168 s HBUFT A
2.2.9 PCL Yy B
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PCL PCL7 PCL6 PCL5 PCL4 PCL3 PCL2 PCL1 PCLO
Q R/W R/W R/W R/W R/W R/W R/W R/W
B 0 0 0 0 0 0 0 0
Bit[7:0] PCL[7:0] v B
PCLD w b Avw ~ ADDAR PCL3 ADCARPCL - 13 PC
vab - Q" PC ~  PCL
ab “ PCHG bi~ PCH™ A
2.2.10 STATUS
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
STATUS - - - - - z DC C
Q - - - - - R/W R/W R/W
B - - - - - X X X
Bit 2 z
1= / Y
= /
Bit 1 DC T
1= B B~ B SB
0= B B~ B SB
Bit O C
1= Pai SB b B F I 1
0= B j: SB O B * I OL
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3 8
3.1 B
U B~ POR
a P~ MCLRB Reset
U A B" BOR
a P~ WDT Reset

QT8S743 y:: 4 B T Ky W B waPC v £ 0000H

T Fa v B A

o0 0 B h OPTION TO&a PDH @ B’

TO B~ TO=1 ~ WDT: WDT  TO=0 ~ WDT0D ¥’

PD B* PD=1 "~ WDT: WDT  PD=0 ~ WDT "~ w A
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4.1
QT8S743 | ' v A r o 16MHz RC
* IHRC 16MHZ . “ v Y r ~ 32768HZ p Y RC "~ ILRC
64KHz/500KHZ . AH " by Fost b v “ FoscNe w W
@ O Av - A

S« Y ® STOPCPU b~ "~ w VA
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4.2 OSCM
b L OSCM
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
OSCM STBH STBL | HSPDX2| STOP | CLKM STPH LPSPD STPL
Q RW RW R/W RIW RIW R/W RIW RIW
B X X 0 0 X 1 0 1
Bit 7 STBH
Bit 6 STBL' v
Bit 5 HSPDX2: O "~ =@ by -
1=0 a
0=ba O
Bit 4 STOP CPU b B
1=CPWA b T ¥
0=CPU b
Bit 3 CLKM* B
1=CPU GV
0=CPU G
Bit 2 STPH L
1=w v n"
0O=w v 7! b
Bit 1 LPSPD v
1=p v 500KHz
0=p v 32KHz
Bit O STPL' v L
1=w vy A b
0O=w vy b
* CLKM A SPDUP_ A
4.3 b
‘ Ho Nez * 1. by b” b STOP
2. by b b~ b STOP
‘ Ho Nez * 1. by b~  STOP
2. A v b~  STOP
T * WDT " Y A
w ‘ A v A -~ sTopP” T ~ WDT A
: - - w " w i A b A
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4.4 |RCCAL
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
IRCCAL - IRCAL6 | IRCCALS5 | IRCCAL4 | IRCCAL3 | IRCCAL2 | IRCCALL | IRCCALO
Q - RW RW RW RW RW RW RW
B - X X X X X X X
) RC ‘ W %o 16MHZ P T v
Y A
D IRC
TASK_IRCCAL:
MOVIA 0x55
MOVAR Ox1F9 JIAFOH  Q~ 055H
MOVIA OXAA
MOVAR Ox1F9 JIAFOH Q™ OAAH
MOVIA VALUE
MOVAR IRCCAL :/Q~ IRCCAL
|.
0k IRCCAL PQ T 1v it
IRC
140.00%
120.00%
100.00%
80.00% -
3V
60.00% e 5\/
40.00%
20.00%
0 4 8 C1014181C2024282C3034383C4044484C505458506064686C7074787C
"TrvbA G
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M8P632
4.5
H RC 16M
i 77— i MUX 1:2/1:4/...
Y M 30”*
L ' S
| MX 1:2
T 1 |
) QKM
LIRC Y
F500K! F64K No "
y w
~ CLKM=0 ~ CLKM=1 ~ STOP=1
STPH. STPH.
STPL
WDT _ — _
. . - &STPH=0Y
Timer0/Timerl TXEN
STPH=0 &STPL=0
4.6 Y ®
" 64 Clocks™ p IRC ~ /1024 Clocks * -
v ‘ 16 Clocks™ p RC ~ /1024 Clocks™ v -
®
®Yy ' laVY +la
Y ® &STBH=01@ Y + +
Y ® &STBH=11qe ¥ +1lae
CLKM=0&STBH=0 +
CLKM=0&STBH=6Y4 Clocks
CLKM=1&STBL=0 +Y

CLKM=1&STBL=16 Clocks
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A e M8P632
5.1
QT8S743 * TCO/TC1/TCZ TC2 IOi. T ~ UARTD T AT " vy
C T - T AW R OPTION B GIE
p Y G i T A FT p ° GIE I 1 Y NveT A
GIE T INTCRO/INTCRL/INTCR2 a T INTFO/INTF1/INTF2T
T 0 A
5.2 OPTION
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
OPTION GIE - TO PD MINT11 | MINT10 | MINTO1 | MINTOO
Q R/W - R R R/W R/IW R/IW R/W
B 0 - 1 1 0 0 0 0
Bit 7 GIEE n T L
1= T a "~ RETIE Dw B 1
0= T 7 T i B
Bit[3:2] MINT1[1:0]"  INTIT
MINT1[1:0] INTLT
00 ty T
01 T
1X T
Bit[1:0] MINTO[1:0]"  INTOT
MINTO[1:0] INTOT
00 ty T
01 1 T
1X T
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EIBESh
GRAND LOTUS M8P632
5.3INTCROT L
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
INTCRO 12CIE ADIE RXIE TXIE TC2GIE TC2IE TClIE TCOIE
Q R/W R/W R/W R/W R/W R/W R/W R/W
B 0 0 0 0 0 0 0 0

Bit 7 I2CIE'

1=a I12CT

0= 12CT
Bit 6 ADIE'

1=a ADC T

0= ADC T
Bit 5 RXIE:

1=3 vy T

0= y T
Bit 4 TXIE:

1=3 vy o T

0= Y o T
Bit 3 TC2GIE'

1= TC2 T

0= TC2 *7T
Bit 2 TC2IE'

1= TC2 *#T

0= TC2 *7T
Bit 1 TCI1IE'

1= TC1 *#T

0= TC1 *#T7T
Bit 0 TCOIE'

1= TCO %*T

0= TCO #T
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M8P632

5.4 INTFO T 0
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
INTFO I2CIF ADIF RXIF TXIF TC2GIF | TC2IF TC1IF TCOIF
Q R/W R/W R R RIW RIW R/IW R/W
B 0 0 0 0 0 0 0 0
' USART 4 T ) A
Bit 7 12CIF'
I2C Mastef2
1= 1 vp [ ~  SSPBUF ~
0=
I2C Master
1= I vp 0
0= v Q" ©
Bit 6 ADIF'
1= ADC T
0= ADC T
Bit 5 RXIF:
1=" y T
0= " y T
Bit 4 TXIF:
1=" y o T
o= " y 0 T
Bit 3 TC2GIF'
1= TC2 T
0= Y TC2 *T
Bit 2 TC2IF
1= TC2 ¥T
0= Y TC2 ¥T
Bit 1 TC1IF
1= TC1 *¥T
o= ¥ TC1 ¥*T
Bit 0 TCOIF'
1= TCO *¥T
o= ¥ TCO ¥T
5.5INTCRLT L 1
| Bit7 | Bit6 | Bit5 | Bi4 Bit3 Bit2 Bitl Bit0
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EBESh
GRAND LOTUS M8P632
INTCR1 CMPIE OPAOIE | OPALIE - INT1IE INTOIE | IOCCHIE | IOBCHIE
Q R/W R/W R/W - R/W R/W R/W R/W
B 0 0 0 - 0 0 0 0

Bit 7 CMPIE'

1=3 T

0= T
Bit 6 OPAOIE'

1=3 OPAOT

0= OPAOT
Bit 5 OPALlIE'

1=4 OPAILT

0= OPALT
Bit 3 INT1IE®

1=13a o T 1

0= o T 1
Bit 2 INTOIE®

1=3 o T O

0= o T O
Bit 1 IOCCHIE:

1=3a c. T

0= Ci. T
Bit 0 IOBCHIE"

1=4 Bi. T

0= Bi . T
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M8P632

5.6 INTF1T 1
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
INTF1 CMPIF | OPAOIF | OPALIF - INT1IF | INTOIF | IOCCHIF | IOBCHIF
Q R/W R/W RIW - RIW RIW R/IW R/W
B 0 0 0 - 0 0 0 0
! B P
Bit 7 CMPIF'
1= T
0= T
Bit 6 OPAOIF'
1=" OPAQT
o=~ OPAOT
Bit 5 OPALIF'
1=" OPALT
o=~ OPALT
Bit 3 INT 1IF
1=" T INT1
o= " T INT1
Bit 2 INTOIF'
1=" T INTO
o= " T INTO
Bit 1 IOCCHIF'
1=10C "o o i
0=1l0C "o o 1
Bit 0 IOBCHIF"
1=10B "o o i
0=10B "o o 1
5.7 INTCR2 T L 2
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
INTCR2 | TKI1IE TKOIE - - - - - -
Q R/W RIW - - - - - -
B 0 0 - - - - - -
Bit 7 TK1IE
1=3 T 1
0= T 1
Bit 6 TKOIE'
1=18 T O
0= T O
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58 INTF2 T
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
INTF2 TK1IF TKOIF - - - - - -
Q R/W R/W - - - - - -
B 0 0 - - - - - -
Bit 7 TK1IF
1=" 1
0= T
Bit 6 TKOIF*
1=" 0
0= T
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EIBESIm

GRAND LOTUS M8P632
590 T ©
o D INTO T
e
ORG OO0O0O0H
GOTO Main_Program Wi [
ORG 0008H
GOTO Interrupt A0 T , [T

e T S I T T I I

Main_Program

PUA,6
OEA,6

0x31
OPTION

INTCRL1, INTOIE
INTF1, INTOIF

OPTION,GIE

Main

Al
JIINTO A

JIINTO o ys't
JIINTO o y 7

J/INTO 1 T

JINTOT 4

AT a
Al h

B

INTO_Init:
J1a o
BSET
BCLR
Jh2a T
MOVIA
MOVAR
3T g
BSET
BCLR
Jda T a
BSET
Main:
I.
GOTO
Interrupt:
T
PUSH
T
JBTSO
GOTO
Interrupt_End:
T
POP
RETIE
Interrupt_INTO:
BCLR
JIINTOT
|.
GOTO

END

INTF1,INTOIF
Interrupt_INTO

INTF1,INTOIF

Interrupt_End

T

JI4a G Aa STATUS

W/ INTO B

IE - a Aa STATUS

1 INTO B




il

B

L O L e e S T

Main_Program
IO_INTERRUPT_INIT:
;//15 ¢}

PUB,0
OEB,0

IOBICR,0

INTCR1, IOBCHIE
INTF1, IOBCHIF

OPTION,GIE

Main

Al

MOT A

JN0OBO o Wt
JN10OBO o y 7

MOBo T. T a

AT a

Al

e T

BSET

BCLR
J2aH Bo 1. T

BSET
38T a

BSET

BCLR
Jda T a

BSET
Main:

I.

GOTO
Interrupt:
AT

PUSH
AT

JBTSO

GOTO
Interrupt_End:
AT

POP

RETIE
Interrupt_IO:

BCLR
SN0 T

I.

GOTO

END

INTF1,IOBCHIF
Interrupt_IO

INTF1, IOBCHIF

Interrupt_End

AT
A1

Al

F

a G Aa STATUS

0T B

a Aa STATUS

gRAND LOTUS M8P632
o :JOf., T ~ Yy IOBOo wo© ~
e
ORG 0000H
GOTO Main_Program v/
ORG 0008H
GOTO Interrupt 0T , [T
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AND LOTUS M8P632
6 o
6.1 IOA
IOA
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
IOA IOA7 IOA6 IOA5 IOA4 IOA3 IOA2 I0A1 IOAO0
Q R/W RIW RIW RIW RIW RIW RIW RIW
B X X X X X X X X
IOA
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
OEA OEA7 OEA6 OEA5 OEA4 OEA3 OEA2 OEA1 OEAO
Q R/W RIW RIW RIW RIW RIW RIW R/W
B 0 0 0 0 0 0 0 0
Bit[7:0] OEA' A ¥4
1= ¥
IOA: &
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PUA PUA7 PUA6 PUA5 PUA4 PUA3 PUA2 PUA1 PUAO
Q R/W R/W R/W R/W R/W R/W R/W R/W
B 0 0 0 0 0 0 0 0
Bit[7:0] PUA  MAo:: g
1= a
IOAW} a
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PDA PDA7 PDA6 PDA5 PDA4 PDA3 PDA2 PDA1 PDAO
Q R/W R/W R/W R/W R/W RIW RIW RIW
B 0 0 0 0 0 0 0 0
Bit[7:0] PDA"  Ao:: ]
1=V a
0=V
IOA o
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2
)

S-Sl

LOTUS

M8P632
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
ANSA | ANSA7 | ANSA6 | ANSA5 | ANSA4 | ANSA3 | ANSA2 | ANSA1l | ANSAO
Q R/W R/W RIW RIW R/IW R/W R/W R/IW
B 0 0 0 0 0 0 0 0
Bit[7:0] ANSA A L
1=Db o " 10 T w -
O0=bw (@)
6.2 10B
[o]:]
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
[o]:] IOB7 |IOB6 |IOB5 |I0B4 |IOB3 |I0B2 I0B1 IOBO
Q R/W RIW RIW RIW RIW RIW R/W R/IW
B X X X X X X X X
[o]:]
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
OEB OEB7 OEB6 OEB5 OEB4 OEB3 OEB2 OEB1 OEBO
Q R/W R/W R/W R/W R/W R/W R/W R/W
B 0 0 0 0 0 0 0 0
Bit[7:0] OEB B ¥a
1= %
0= -
‘ IOB[2]bw  ¥o H
T PUB2 1 ¥ A
" 2 I0B[2] ¥ L Yy * z A
" 3 I0B[2] F v oz it oo A w” A
IOB: a&
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PUB PUB7 PUB6 PUB5 PUB4 PUB3 PUB2 PUB1 PUBO
Q R/W RIW RIW RIW RIW RIW R/W R/W
B 0 0 0 0 0 0 0 0
Bit[7:0] PUB B:: @a
1= a
IOBA a4
| Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
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AND LOTUS M8P632
PDB PDB7 PDB6 PDB5 PDB4 PDB3 PDB2 PDB1 PDBO
Q R/W R/W RIW RIW RIW RIW RIW R/W
B 0 0 0 0 0 0 0 0
Bit[7:0] PDB B W a
1= IZ; a
0o=1n -
IOBf . T a
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
IOBICR | IOBICR7 | IOBICR6 | IOBICR5 | IOBICR4 | IOBICR3 | IOBICR2 | IOBICR1 | IOBICRO
Q R/W R/W R/IW R/IW R/W R/W R/IW R/W
B 0 0 0 0 0 0 0 0
Bit[7:0] IOBICR® B i. T a4
1=a B i T
=" Bi. T
6.3 10C
[o]e;

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
l0C - - IOC5 - - - - I0CO
Q - - RW - - - - RW
B - - X - - - - X
IoC

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

OEC - - OEC5 - - - - OECO
Q - - RW - - - - RW
B - - 0 - - - - 0
Bit[5,0] OEC G ¥4
1= *
IOC: g
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
PUC - - PUC5 - - - - PUCO
Q - - RIW - - - - RIW
B - - 0 - - - - 0
Bit[5,0] PUC G:: a
1=: a
o= 7
IOCH a
\ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
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IEBESN
GRAND LOTUS M8P632
PDC - - PDC5 - - - - PDCO
Q - - RIW - - - - RIW
B - - 0 - - - - 0
Bit[5,0] PDC G W a
1=IZ; a
o= ~
IOC o L
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ANSC - - ANSC5 - - - - ANSCO
Q - - R/IW - - - - R/W
B - - 0 - - - - 0
Bit[5,0] ANSC G L
1=Dbwu o " 10 " w
0O=Dbwu [e)
IoCt. T a
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
IOCICR - - IOCICR5 - - - - IOCICRO
Q - - R/W - - - - RIW
B - - 0 - - - - 0
Bit[5,0] IOCICR" G i. T a
l=a G 1. T
0=" G 1. T

1D1H Bit[4:2]

1D5H Bit[7:0]
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HEE ST
GRAN LOTUS M8P632
6.4I10DS o °
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
IODS - IOCIS IOBIS IOAIS - IOCDS IOBDS IOADS
Q - R/W R/W R/W - R/W R/W R/W
B - 0 0 0 - 0 0 0
Bit[ 7:4] IOxIS' 10
IOxIS i -
0 SMT
1 Y
Bit[ 3:0] IOxDS 0 ° z
IOxDS IO ° z 4 05v ~
0 %0 ( v 35mA)
1 T v 10mA)
0o Na ~ za a

-35-




il

o\
Y
> mms
2 o
®)

ISl

LOTUS M8P632

-

! 0/1(TCO/1)

7.1
QT8S743TCO/TCLy " 1:128 Ne i 168 TTow
n w A
© TCxa © TCxC ~ TCxC v b TCxPR © TCx #° TCxCH
- T B TxIF 1A
Y © TCxa T TCxC i~ TCxC vu 0 ° TCx ¥~ TCxC ~ TCxPR
v - T B TxIF 1A
T T TCxa © TCxC N TCxC [ TCxPR ~ P [ o -
Qo ?T - A
u ” - Foscha v Foscla o Fcpu TOCKI
i 168
i Ne o " 1:128
u FT w
a FT w ° - Foscl" Fosch TOCKI ~ W
b~ TCO/TC1 w ] w b FT T CPU
T&PR
? »
Foscl —» T
Fosch — 1;1EQ 1:128
FCPU —— TXC
I Toaw g
TCQKPT 2: 0] TCKEN FT
TS 1: 0]
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GRAND LOTUS M8P632
72TxCR L
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TOCR/T1CR| TCXEN | TCXMOD1 | TCXMODO- | TCXCKS1 | TCXCKSO | TCXCKPS2| TCXCKPS1| TCXxCKPS0
Q R/W R/W R/W R/W R/W R/W R/W R/W
B 0 0 0 0 0 0 0 0

Bit 7 TCxEN' TCx a B

1=3a TCx

0=" TCx
Bit [6:5] TCxMOD'  TCx B

TCxMOD[1:0] TCx

00

01 i

1X T

T 1~ TCxMODOu 7 L
Bit[4:3] TCXCKS'  TCx

TCOCKS[1:0] TCO

00 Foscl( v )

01 Fosch( )

10 Fcpu

TOcki"~ TCO
11 N
Tlcki" TCI

Bit[2:0] TCXCKPS[2:0] TCx Ne

TCXCKPS[2:0] TCx Ne

000 11

001 1.2

010 14

011 1.8

100 1:16

101 1:.32

110 1:64

111 1:128
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H=H 12 =3 TT]
GRAND LOTUS M8P632
7.3 TCxCL TCx Yy B
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TCOCL/TC1ICL| TCxCL7 | TCxCL6 | TCXCL5 | TCxCL4 | TCxCL3 | TCxCL2 | TCxCL1 | TCxCLO
Q R/W R/W R/W R/W R/W R/W R/W R/W
B X X X X X X X X
7.4 TCxCH TCx B
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
TCOCH/TC1CH| TCxCH7 | TCxCH6 | TCXxCH5 | TCxCH4 | TCxCH3 | TCxCH2 | TCxCH1 | TCxCHO
Q R/W R/W R/W R/W R/W R/W R/W R/W
B X X X X X X X X
7.5 TCxPRL TCx Y B
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TCUI1PRL | TCxPRL7 | TCxPRL6 | TCxPRL5 | TCxPRL4 | TCxPRL3 | TCxPRL2 | TCxPR.1 | TCxPRLO
Q R/W R/W R/W R/W R/W R/W R/W R/W
B X X X X X X X X
7.6 TCxPRH TCx B
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
TCOU/1PRH TCxPRH7 TCxPRH6 TCxPRH5 TCxPRH4 TCxPRH3 TCxPRH2 TCxPRH1 TCxPRHO
Q R/W R/W R/W R/W R/W R/W R/W R/W
B X X X X X X X X
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B4 il
AND LOTUS M8P632

7./7TC1 »o
Dby TCOWP™ P 16MHz RC L j 1255
B O o

ORG 0000H

GOTO Main_Program /A

ORG 0008H

GOTO Interrupt MO T - [T
B O o
Main_Program: 0/
TCO_lInit ITCOA
A  Gp 16M b

MOVIA b600000000G

MOVAR OSCM
1123 TOCR L

MOVIA b'00001D0 W/l : ,1:16Ne

MOVAR TOCR W/l B Q~ TOCR
1132

CLRR TCOCH ;//  TCOCH

CLRR TCOCL /1 TCOCL
142 R

MOVIA 0x00

MOVAR TCOPRH

MOVIA Ox7C

MOVAR TCOPRL /1 16M/16/(124+1)=125w5
/53 a  TCO, TCOT

BCLR INTFO, TCOIF JITCOT

BSET TOCR,7 Ma, TCO

BSET INTCRO, TCOIE Ma,  TCO ¥ T
Main: W/ h

I

GOTO Main
B T o
Interrupt: T

PUSH M4 G ASTATUS
AT

NOP
Interrupt_End:

POP E T A,STATUS

RETIE

END
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GRAND LOTUS M8P632
8 Z TC2
8.1
QT8S743TC2uy wo 1:128 Ne 1 168 “Tw
n w A
168 b L TCO/TC1I A
T ‘ Fosch v Foscla o Fcpu RFCI
u " Ne ~ 1:128
U - “ TCO ¥ H~ H™ T2G0/T2G1
u FT w
a FT w ° - Foscl" Fosch # ~ W
b~ TC2 w V] w b FT T CPU
TCEN
T2 —
T2G — ‘
e 4 1 TCEN
T * —p
TG 1: 0]
TCEN
TR =
T
Foscl > j—» T°Cc = >
Fosch ——» 1:1Eg 1:128 I A
Fcpu — *
T2A — > [
I TCAPT 2: 0]
T2 1: 0]
82T2CR L
| Btz | Bit6 | Bits | Bit4 Bit3 Bit2 Bit1 Bit0
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GRAND LOTUS M8P632
T2CR TC2EN | T2MOD1 | T2MODO | TC2CKS1 | TC2CKSO | TC2CKPS2 | TC2CKPS1 | TC2CKPSO
Q R/W R/W R/W R/W R/W R/W R/W R/W
B 0 0 0 0 0 0 0 0

Bit 7 TC2EN TC2 a B

1=43a TCx

0=" TCx
Bit [6:5] TC2MOD! TCx B

TC2MOD[1:0] TC2

00

01 i

1X T

T N~ TCXxMODOu 7 - L
Bit[4:3] TC2CKS[1:0] TC2 B

TC2CKS[1:0] TC2

00 Foscl( Y )

01 Fosch( )

10 Fcpu

11 T2CKI
Bit[2:0] TC2CKPS[2:0]

TCxCKPSJ[2:0] TC2 Ne

000 1:1

001 1.2

010 1:4

011 1:8

100 1:16

101 1:32

110 1:64

111 1:128
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GRAND LOTUS M8P632
8.3 TC2CL y B
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TC2CL | TC2CL7 | TC2CL6 | TC2CL5 | TC2CL4 | TC2CL3 | TC2CL2 | TC2CL1 | TC2CLO
Q R/W R/W R/W R/W R/W R/W R/W R/W
B X X X X X X X X
8.4 TC2CH B
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TC2CH | TC2CH7 | TC2CH6 | TC2CH5 | TC2CH4 | TC2CH3 | TC2CH2 | TC2CH1 | TC2CHO
Q R/W R/W R/W R/W R/W R/W R/W R/W
B X X X X X X X X
8.5 TC2PRL Yy B
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TC2PRL | TC2PRL7| TC2PRL6| TC2PRL5| TC2PRL4| TC2PRL3| TC2PRL2| TC2PRL1| TC2PRLO
Q R/W R/W R/W R/W R/W R/W R/W R/W
B X X X X X X X X
8.6 TC2PRH B
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TC2PRH | TC2PRH7 TC2PRHE TC2PRHS TC2PRH4 TC2PRH3 TC2PRH2 TC2PRH1] TC2PRHO
Q R/W R/W R/W R/W R/W R/W R/W R/W
B X X X X X X X X
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IEBESN
GRAND LOTUS M8P632
8.7 T2GCR L
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
T2GCR | TC2GEN| TC2GO - - TC2GS1| TC2GS0 | TC2GM1 | TC2GMO
Q R/W R/W - - RIW RIW RIW RIW
B 0 0 - - 0 0 0 0
Bit 7 TC2GEN'  TC2 a B
1=3 w
0=" w ~ TC2 i TC2EN L
Bit 6 TC2GO : Lp
1= -
0= ..
Bit[3:2] TC2GS[1:.0] TC2 B
TC2GS[1:0] TC2
00 TCO * - S0 I PO ~
01 H
10 T2GO
11 T2G1
Bit[1:0] TC2GM[1:0]" TC2 B
TC2GM[1:0] TC2
00 S |
01 W e
10 e [
11 " [ A
S F o a “ b” 1
- T TCO FH” bu ” TCO 8B ¢ TCOCLb 4w O
8.7.1 -TCO #
TCO ¥ “ EIR 0 I P - “ C
W TCO ¥  w TCO FA on
TC&EN
b b o
T d - d -
™ 7 | ]
TQ2C A A A
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b

O

H|

e
=
==
GR

G

TCEN

TR

T2Q) T2a

TQC

TGN

TQ2&

T2Q) T2GL

TQC

,,,,,,

1
[
TGN

T2

T2Q)/ T2GL

TQC
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¥
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=3
=
==
o A
O
— g
b)
S =z
N —
Lo
™
(o0]

T2

T2Q)/ T2GL

TQC
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RAND LOTUS M8P632

(0]

8.8TC2 o©o

Dy TCOwu H® wo~ TC2

T

ORG 0000H
GOTO Main_Program /A
ORG 0008H
GOTO Interrupt MO T - [T
B O o
Main_Program: 0/
TC2_Init JITC2A
11a (Y TCO4 o H” wo g TC2 )
MOVIA b'00001D0 v/l TO © Ne 4 1:16
MOVAR TOCR
MOVIA b'00001D0 v/l T2 © Ne 4 1:16
MOVAR T2CR
MOVIA b'11000010 JITCO ¥ N N P
MOVAR T2GCR
1122
CLRR TCOCL /I TCOCL
CLRR TCOCH /I TCOCH
CLRR TC2CL /1 TC2CL
CLRR TC2CH /1 TC2CH
1132 W (16M/16T=1us*(999+1)=1ms)

MOVIA 0x03
MOVAR  TCOPRH
MOVIA OXE7
MOVAR  TCOPRL
MOVIA 0x03
MOVAR  TC2PRH
MOVIA OXE7
MOVAR  TC2PRL

/43 8 TCO, TC2GT

BSET T2GCR,6
BSET TOCR,7 Jla. TCO
BSET T2CR,7 Mla TC2
BCLR INTFO, TC2GIF JITC2G T
BSET INTCRO, TC2GIE Jla,  TC2G T
BSET OPTION,GIE

Main: Al h
I
GOTO Main

S T T T T T T T T T e I I S
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GRAND LOTUS M8P632
Interrupt: T
PUSH M4 G ASTATUS
AT
JBTS1 INTCRO, TC2GIE Mo T g P
GOTO Interrupt_End
JBTS1 INTFO, TC2GIF
GOTO Interrupt_End
BCLR INTFO,TC2GIF JITC2GIFT
BSET T2GCR,6 o/
Interrupt_End:
POP JIF ., ASTATUS
RETIE

END
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GRAND LOTUS M8P632
9 L pwM
9.1
QT8S743 3 v L pwwm "~ v 16F Ne A
u ¢ ¥
i v L
9.2 PWMxCR L
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
PWMxCR PWMXEN | PWMxPOE | PWMXNOE | PWMxPAS | PWMXNAS | PWMxDEN | PWMXxTBS1| PWMxTBSO
Q R/W R/W R/W R/W R/W | DEADEN RW RW
B 0 0 0 0 0 0 0 0
Bit 7 PWMxEN* PWM g B
1=a PWM
0="  PWM
Bit 6 PWMxPOE'  PWM Fa B
1= o ¥ PWMxP
0= o DHIO
Bit 5 PWMxNOE' PWM Fa B
1= o FPWMxN
0= o DHIO
Bit 4 PWMxPAS  PWMxP
1 =PWMxP "IN
0 =PWMxP Y
Bit 3 PWMxNAS  PWMxN
1= o FPWM
0= o FPWM Vv
Bit 2 PWMxDEN' PWM VM Lag
1=3 v L
0=" v L
Bit [1:0] PWMxTBS'  PWM
PWMxXTBS PWM
00 TCO
01 TC1
10 TC2
11 3]
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GRAND LOTUS M8P632
9.3PWMS ¥ o L
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
PWMS - PWMOS PWM2S0 PWM2S0 PWM1S1 PWM1S0
Q - - - R/W R/W R/W R/W R/W
B - - - 0 0 0 0 0
Bit 4 PWMO0S PWMO ¥
1 =PWMOPX/PWMONX
0 =PWMOP/PWMON
Bit [3:2] PWM2S[1:0] PWM2 ¥
PWM2S[1:0] PWM2 ¥
00 PWM2N/PWM2P
01 PWM2NX/PWM2PX
10 PWM2NY/PWM2PY
11 PWM2NX+Y/PWM2PX+Y
Bit [1:0] PWM1S[1:0] PWM1 ¥
PWM2S[1:0] PWM1 ¥
00 PWM1N/PWM1P
01 PWMINX/PWM1PX
10 PWMINY/PWM1PY
11 PWMINX+Y/PWM1PX+Y
9.4 PWMxDH B
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
PWMxDH PWMxH7 PWMxH6 | PWMxH5 | PWMxH4 | PWMxH3 | PWMxH2 | PWMxH1 | PWMxHO
Q R/W R/W R/W R/W R/W R/W R/W R/W
B 0 0 0 0 0 0 0 0
9.5PWMxDL v B
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
PWMxDL PWMxL7 PWMxL6 PWMXxL5 PWMxL4 | PWMxL3 | PWMxL2 | PWMxL1 | PWMXLO
Q R/W R/W R/W R/W R/W R/W R/W R/W
B 0 0 0 0 0 0 0 0
9.6 PWMDEADT PWM M L
| Btz | Bttt | Bits | Bit4 | B Bit2 Bitl BitO
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GRAND LOTUS M8P632
PWMDEADT |DEADTF3 |DEADTF2 [DEADTF1 |DEADTFO [DEADTR3|DEADTR2 [DEADTR1 [DEADTRO
Q RIW RIW RIW RIW RIW RIW RIW RIW
B 0 0 0 0 0 0 0 0
9.6 PWMDEADTPWM M L
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWMDEADT [DEADTF3|DEADTF2 DEADTF1 DEADTFO DEADTR3DEADTR2|DEADTR1 DEADTRO
Q R/W R/W R/W R/W R/W RIW RIW RIW
B 0 0 0 0 0 0 0 0
Bit [7:4] DEADTF[3:0]' | M
DEADTF[3:0] L
0000 L W 1%( 12)
0001 L W 2%( 12)
0010 L W 3%( 12)
0011 L v W 4%( 12)
0100 L v W 5%( 12)
0101 L v W 6%( 12)
0110 L v w7 12)
0111 L v w 8% 12)
1000 L W 9%( 12)
1001 L W 10%( 12)
1010 L W 11%( 12)
1011 L W 12%( 12)
1100 L W 13%( 12)
1101 L W 14%( 12)
1110 L W 15%( 12)
1111 L w 16*%( 12)
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GRAND LOTUS M8P632
Bit [3:0] DEADTR[3:0]" v
DEADTRI[3:0] v
0000 L W 1%( 12)
0001 L w 2%( 12)
0010 L W 3%( 12)
0011 L v w4 12)
0100 L v W 5%( 12)
0101 L v w 6%( 12)
0110 L v w7 12)
0111 L W 8%( 12)
1000 L W 9%( 12)
1001 L W 10%( 12)
1010 L v W 11%( 12)
1011 L v w 12%( 12)
1100 L W 13%( 12)
1101 L v w o 14%( 12)
1110 L W 15%( 12)
1111 v W 16%( 12)
w €
Tdeadr = DEADTR *
Tdeadf = DEADTF *
" 4% PWM Ne H A
~ 23 PWM" w kM v P PWM -
v b A
9.7 PWM % D
9.7.1¢ PWM %
o : PWMxCR=11100000B PWMxDH=7FH PWMxDL=0H TCxCL=FFH
T&C FH| OOH | O1H | O2H TFH FH | OOH | O1H = = [ ——
PW&P

PW&N
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B

RAND LOTUS

o\

G

9.7.2 M ¢ PWM ¥

p : PWMxCR=11100100B PWMxDH=55H PWMxDL=0H, TCxCL=FFH PWMDEADT=00010001B

M8P632

T&C FEH | F/H | OOH | O1H 55H FH | 00H | O1H 55H

PVkP

|4

|

|

|

PVWAN i
|

|

|

%

9.7.3 PWM

T

TX
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GRAND LOTUS M8P632
9.7.4
o : PWMxCR=11101100B PWMxDH=55H PWMxDL=0H TCOCL=FFH
TxC FEH | FFH | OOH | O1H | 55H [ FPH | OOH | O1H |- 55H |-
| .
e | L e
| | CEADTR
| | |
|
7 ;
2 | ‘
- mom
9.8 PWM 0
oy TCO ) 16MHz RC L i 50%\l - IOB0a IOB1o
F 1kHz
L e e e
ORG 0000H
GOTO Main_Program  ;// [
ORG 0008H
GOTO Interrupt A0 T , [T
e o S O L
Main_Program W/l
PWMO_Init: /IPWMOA
J11a 10 o
BSET OEB,0 Wi IOB0Oa 10B1 4 Fo
BSET OEB,1
112a ;
MOVIA b'00001110' Al , ,1:64Ne
MOVAR TOCR Al B Q-
CLRR TCOCH /[ TCOCH
CLRR TCOCL /[ TCOCL
MOVIA 249 Al 249Q~ TCOPRL
MOVAR TCOPRL ;/I16MHZz/64/(249+1)=1KHz
CLRR TCOPRH /l  TCOPRH
/132 PWMO :
MOVIA b'01111000'
MOVAR PWMOCR /) ¥ PWMOP a PWMON ,
MOVIA b'00000000' JIPWMOP/PWMON B PWM %

MOVAR PWMS
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B

RAND LOTUS

o\

M8P632

MOVIA 0x00
MOVAR PWMODH
MOVIA (249+1)/2 Y/ W 50% PWM
MOVAR PWMODL

143 a,  PWMOa TCO:

BSET TOCR,7 i, TCO
BSET PWMOCR,7 Jla,  PWMO
Main: W/ h
I.
GOTO Main
B B I B L L I I B B o o
Interrupt: T
PUSH M4 G ASTATUS
AT
NOP
Interrupt_End:
POP AE A, STATUS
RETIE

END
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GRAND LOTUS M8P632
A
10 y o ~ USART"
10.1
QT8S743 nit A\ A
10.2 TXCR D L
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TXCR TXEN | TMCLR | SYNC TX9 SLAVE SPD1 SPDO TXD9
Q R/W R R/W R/W R/W R/W R/W R/W
B 0 1 0 0 0 0 0 0
Bit 7 TXEN' a ©
1=a USARTD w
0= USARTD w
Bit 6 TMCLR® ©
1= 0 B
0= 0 B b
Bit 5 SYNC
1=
0=
Bit 4 TX9'
1=9
0=8
Bit 3 SLAVE' 0
1= SLAVE
0 = Master
Bit[2:1] SPO1:0] ©
SPO1:0] (n)
1 256
10 64
01 16
00 4
Bit 0 TXD9 0O
10.3 TXREG 0
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TXREG | TXOD7 | TXOD6 | TXOD5 | TXOD4 | TXOD3 | TX0D2 | TXOD1 | TXODO
Q R/W R/W R/W R/W R/W R/W R/W R/W
B X X X X X X X X
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RAND

B

LIOT US

M8P632

10.4 RXCR

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bitl

Bit0

RXCR

RXEN

CKPS

RX9

SREN

RXOVF

FRER

RXD9

Q

R/W

R/W

R/W

R/W

0 0 - 0 0

Bit 7

Bit 6

Bit4

Bit 3

Bit 2

Bit 1

Bit O

RXEN' g
1=4a USART w
0= USART w

CKPS
1=1 0
0=:1 0

RX9Y
1=9
0=8

SREN
1= "
0=A i

RXOVF i
1=
0=

=
=
e

FRER
1=
0=

RXD9

10.5 RXREG

F
F

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bitl

Bit0

RXREG

RX0D7

RX0D6

RX0D5

RX0D4

RX0D3

RX0D2

RX0D1

RX0DO

Q

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

X

10.6 BRGDH

Bit7

Bit6

Bit5

Bit3

Bit2

Bitl

Bit0

BRGDH

SBYTE

BRGD9

BRGDS8

Q

R/W

R/W

R/W

0

Bit 1

SBYTE
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GRAND LOTUS M8P632
10.7 BRGDL Yy B
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
BRGDL BRGD7 BRGD6 BRGD5 BRGD4 BRGD3 BRGD?2 BRGD1 BRGDO
Q R/W R/W R/W R/W R/W R/W R/W R/W
B 0 0 0 0 0 0 0 0
10.8 USART g,
10.8.1
BRGD SPD A
E =Fos¢/” BRGD+I | n”
(Fosc=16MH2z)
N Ne - BRGD Z
300 256 OxCF 0.17%
600 256 0x67 0.17%
1200 64 OxCF 0.16%
2400 64 0x67 0.16%
4800 16 OxCF 0.16%
9600 16 0x67 0.16%
19200 4 OxCF 0.16%
38400 4 0x67 0.16%
57600 4 0x44 0.64%
115200 4 0x21 2.12%
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M8P632
10.8.2 0
TXEN a, T TXIFT w1 TXREG 0 W ~ TMCLR=1 0 B
w "0 G A
0~ TXREG Q~ y [0 B T “TXIF4w I TMCLR=0
0 ~ 0 A P Q° TXREG TXIF Ny TXREG 0 0 B
0 * TXREG 70 B 0 ~ §F TXIFw A
TXIFu 0 Q~ TXREG QT A
BR@®
Fosc —— 0
TXREG » TXI F
TXO
i
8| 7 (0] TX
i 0
TXEN Wite TXREG
™™ F L
TXAR N
TX s, o 1|23 | 4|5 |6 7|8/ T
5
TXEN Wite 1 Byte Wite 2 Byte
™F i |
AR T
T)( 3‘0‘1‘2‘3‘4‘5‘6‘7‘8‘T 5‘0‘1‘2‘3‘4‘5‘6‘7‘8‘T
O 1Byt O 2Byt l
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GRAND LOTUS M8P632
STEP1 SSPD=X BRGD=X SYNC=0
STEP2 TXEN=T TX9=X
STEP3 Q~ B TXD9

STEP4 Q~ TXREG " 0

STEPS TXIFE1 ~ Q~ TXREGOD WWa
STEP6 STEP5 | 0

b USART 0 D

e o L L L L L e

ORG 0000H
GOTO Main_Program ;// [
ORG 0008H
GOTO Interrupt O T , [T
B O O o M O L o o
Main_Program W/l
USART _Init; JIUSARTA
J1a o
BSET OEB,6 J0: 7 1. %
/122 TXCR :
MOVIA b'10000000
MOVAR TXCR Jla.  USARTO w
1133 : 0/ =Fos¢/ © BRGD+I »xn~
MOVIA 0x00
MOVAR BRGDH W/ B
MOVIA 0x67
MOVAR BRGDL Al 38400
J14a 0
MOVIA 0x55 Iy 0 554 0
MOVAR TXREG
JBTS1 TXCR, 6
GOTO $1
Main: Al h
|.
GOTO Main
N B o L O O O o
Interrupt: T
PUSH M4 .G ASTATUS
T
NOP
Interrupt_End:
POP JE A,STATUS
RETIE
END
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GRAND TUS M8P632
10.8.3
a3 RXEN y A RX G v G v
[ RXT wv v v BY oy BY 1 ”
Ala “RXIF T 3@ 0~ RXOVF
T 2 @ A n 0 RXREG RXIF ~ A
BR@®D
Fosc—— 0
i ”
8|7 0 « RX
F —FRER ROD TXREG
» RAF
— RRER RXOD TXREG
RXOF
RGNAAAAJ
RX 3\0\1\2\3\4 5\6\7\8\T 5\0\1\2\3\4 5\6\7\8\T
1Byt 2Byt l

RAF | i
STEP1 SSPD=X BRGD=X SYNC=0
STEP2 RXEN=1
STEP3 RXIF=1

STEP4 o« FRER=0 4 T
STEP5 O RX9D
STEP6 U RXREG 3-6
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M8P632

o USART
USART _DATA EQU | ooC Il H
B B B o T o O o

ORG 0000H

GOTO Main_Program ;// [

ORG 0008H

GOTO Interrupt A0 T , [T
B i B O O e
Main_Program i/

USART Init J/IUSARTA
1A o

BCLR OEB,7 J10: 7 1. F
;/12a TXCR :

MOVIA b'00000000

MOVAR TXCR I USARTO w
/132 RXCR :

MOVIA b'10000000

MOVAR RXCR la,  USART wW
14a : o =Fos¢/ © BRGD+I »n~

MOVIA 0x00

MOVAR BRGDH Wi B

MOVIA 0x67

MOVAR BRGDL Wi 38400
Main: Al h

|.

GOTO Main
T o
Interrupt: T

PUSH M4 .G ASTATUS
T

JBTS1 INTFO,5

GOTO Interrupt_End:

MOVR RXREG,A

MOVAR USART DATA /I § RXREG
Interrupt_End:

POP ME A,STATUS

RETIE

END
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RAND LOTUS

(0]

M8P632

10.8.4 V]

TXEN=T SYNC=1 ~ g 0 w A CKPS Y TXIFT w1l
TXREG 0 w ~ TMCLR=1 0 B w 0 G A
Q~ TXREG Q~ ] [ O B T * TXIFw I TMCLR=0
0 ~ 0 A P Q" TXREG TXIF v TXREG 0 0 B
0 * TXREG S B 0 ~ f TXIFu A

TXIFu 0 Q~ TXREG QT A

BR®D

(@l }]

Fosc —

Wite 1 Byte

TXF |

TXAR

(KPs=0)

- LUUUUUuL
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GRAND LOTUS M8P632

-DE\I Wite 1 Byte Wite 2 Byte

TXF |
™R | |

m70‘1‘2‘3‘4‘5‘6‘7‘8 0‘1‘2‘3‘4‘5‘6‘7‘87

(QKPS=0)

e U U
(CKPs=1)

a b SLAVE=0

STEP1 SSPD=X BRGD=X SYNC=1
STEP2 TXEN=T TX9=X
STEP3 Q~ B TXD9

STEP4 Q~ TXREG " 0
STEP5 TXIF=1 ~ Q~ TXREGL WNWa

STEP6 STEP5 | 0

a b SLAVE=1
STEP1 SSPD=X BRGD=X SYNC=1
STEP2 TXEN=T TX9=X
STEP3 TXIF=1 ~ Q~ B TXD9

STEP4 Q~ TXREG 0 Niea
STEP5 STEP34 | 0
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GRAND LOTUS M8P632
10.8.5
SYNC=1 ~ a RXEN - A RX G v G
- [ RXT wv - v By B~ -
Ale " RXIF T 3a 0
RXOVF T @ A n 0 RXREG RXIF ~ A
| |
Fosc% 0 ‘
‘ N sAaE=0
L/

Qnz

b
STEP1
STEP2
STEP3
STEP4
STEPS
STEPG6

b
STEP1
STEP2
STEP3
STEP4
STEPS
STEPG6

SLAVE=0

SSPD=X BRGD=X SYNC=0
RXEN=1

Q SREN -

Ce Ca

RXIF=1
RX9D

RXREG A " SBYTE=T

SLAVE=1

SSPD=X BRGD=X SYNC=0
RXEN=1

Q SREN -

Ce Ca

RXIF=1
RX9D

RXREG A " SBYTE=T
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o
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-
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g

M8P632

10.8.6

TXIE
RXIE

1w 7l
1 ° TXIFT CPU
1 " RXIFT CPU
; [ START® i
" byuh T otw !
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GRAND LOT M8P632
A ~y
11 y o ~ 12C
11.1
QT8S743 I2C 400K SlaveA
* CPU 2T b
11.2
START

STCP
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S-Sl

LIOT US

M8P632
11.312CCON 12Cc L
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
I2CCON I2CEN R W D A BF NACK A2 Al AO
Q R/W R R R R R/W R/W R/W
B 0 0 0 0 0 0 0 0
Bit 7 I2CEN' a ©
1=a Yy w
0= Y w
Bit 6 RW 0
1= Master “h 0 D"~
0 = Maste) ~ B a STARTa STOP ~
Bit 5 D_A
1=h © (Start 0 W @
0O=h 0
Bit 4 BF IV
R W=0
1=t [ }
0= [
RW=1
1= 0
0= 0 0
Bit 3 NACK' Master ACK
1 =MasteA
0 = Master MW e
Bit[2:0] A[2:0] ¢
(Q~ Y OxAO + A[2:0]*2
( O) OxAO+A[2:0]*2+1
11.4 1I2CBUF
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
12CBUF | 12CBUF7 | I2CBUF6 | I2CBUF5 | 1I2CBUF4 | 12CBUF3 | I2CBUF2 | I2CBUF1 | 12CBUFO
Q R/W R/W R/W R/W R/W R/W R/W R/W
B X X X X X X X X
11.5 T w 7
y W CPU - CPU ~

[2CCON.74 1 ~ SCLa SDA

w A
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M8P632

START
|

STCP

- Lo s = fo s jeja | )|
S | SLAVE ADDRESS +W 07 A DATAO A DATAL Al P
B TX
Read S AVE ADDRESS Read DATAO Read DAT/
DA
RW
y “ h (L Q" Hea
S | SAE ACCRESS +W 07 A DATAO A DATAL A P
I v C i
BF
Read SAE ADRESS Fead DATAD
DA
RW
H @ 0« ScL 0
|s|s_AVEAUEREAU|A| | DATAO |A| DATAL |A| DATA2 |/A|P|
Iy Q v
- [ S ey B I8
Wite DATAD  \yite DATAL Wite DATA2  Wite DATA3 @ h Q b
DA
RW ‘
- L

12C Master
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GRAND LOTUS M8P632
11.7 D
QT8S74uct ~ "H h 2C o i RAM Q A
11.7.1 € b
lncr -
G
R Wi1(h ) le
Q- |203u=' I v NACK=0
-TiE T 4
5 -
v ||\4' Q- 512cBF Q~ 6|2céu: Q-
1 2CBUF v +1 v~ v +1 ([
l
G
T Fo
11.7.2 o
LIST P= M8FR634
#include M8P634.inc
#DEFINE FirstByte2
sFSRO EQU H'12'
R_SlaveBuffAddr EQU h'37; /I
R_I2Cflag EQU h'3A' /)
[IC_Data EQU h'3B"
ORG 00QoH
GOTO MainProgram
ORG 00CBH
GOTO Interrupt
MainPrograrn
[IC_Init: JNNC A
;//15. IO o
BSET PUB,3 /(¢ S TS -
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RAND LOTUS

o\

M8P632

BSET PUB,4 w/lens ¥ g
BCLR OEB,3 J10: 7 1 F
BCLR OEB,4 JI0: 7 1 F
1123 Y w
BSET [2CCON,7 Ma  y w
1133 C
BCLR [2CCON,2
BCLR I2CCON,1
BCLR [2CCON,0
4 T a
BCLR INTFO,I2CIF dT
BSET INTCRO, I2CIE
CLRR INTFO
BSET OPTIONGIE
Main:
CLRWDT
GOTO Main
Interrupt:
PUSH 0/ a G Aa STATUS
T
MOVR FSRO,A JIG  FSRO
MOVAR sFSRO JT T [ FSROG
JBTSO INTFO, I2CIF
GOTO I2C_SLAVE_SSPINT
NOP
Interrupt_End:
T
MOVR sFSRO,A 0/l FSRO
MOVAR FSRO T T [ FSROG
POP JE A Aa STATUS
RETIE
[2C_SLAVE_SSPINT:
JBTS1 [2CCONG
GOTO I2CMasterWrite
GOTO I2CMasterRead
dl o h 0
I2CMasterWrite:
JBTSO [2CCON5
GOTO I2C_ D _A Send_data
o h t Q 0 I2CBUF
MOVR I2CBUF,A
BSET R_I12Cflag,FirstByte

GOTO Interrupt_End
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GRAND LOTUS M8P632

J1h C
[2CMasterRead:

JBTSO [2CCONNACK

GOTO I2C_NACK_1

GOTO I2C_NACK_0

GOTO Interrupt_End
J/ VIR I /Q~ 12CBUF, I ¥ +1
I2C_NACK_0:

MOVR R_SlaveBuffAddrA

MOVAR FSRO

MOVR INDFO, A

MOVAR I2CBUF

INCR R_SlaveBuffAddrR

GOTO Interrupt_End
I Q™ 12CBUF, I M T Q7 v o -
I2C_NACK_1:

DECR R_SlaveBuffAddr,R

MOVAR I2CBUF

GOTO Interrupt_End

END
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M8P632
12 ~ cDC”
12.1
QT8S743 2 - - 7 g -
| b o A
12.2 A
TKAS
TKN } }7
5 e
% i
o ¥ a
TKAONK : ]
E_'x PR
© 2.2nF10nF
N/ ws * act
a 4 NPO X7R A

H»? t

nemer | |

H I

I
FV
TKAIMW
b

TKF

TKXONT ‘ n ‘ N+1 ‘ N2 ‘ N+3 ‘ N+4 } }NFX-I‘ N+X ‘
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GRAND LOTUS M8P632
12.3 TKxCTRO L 0
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TKXCTRO | TKXEN | TKXSTART | TKXCKS1 | TKXCKSO - - - -
R/W R/W R/W R/W R/W - - - -
POR 0 0 0 0 - - - -
Bit 7 TKEN' CDC a Lp
1= CDC
0=" CDC
Bit 6 TKSTART' B
1= -
0= - L
Bit [5:4] TKCKS[1:0] CDC N B
TKCKS[1:0] ~ H”
00 Fosch/4
01 Fosch/8
10 Fosch/16
11 Fosch/32
12.4
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ADCON1| VHS2 ADCKS2 | ADCKS1 | ADCKSO | VREMS1 | VREMSO| VHS1 VHSO
Q R/W R/W R/W R/W R/W R/W R/W R/W
B 0 0 0 0 0 0 0 0
Bit[1:0] VHS[1:0] ADCp %o B
VHS[ 1:0] p %0
00
x1
1x
- - - ) %o ¥ [VHS1] [VHS0] 1A
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GRAND LOTUS M8P632
12.5 TKxXCHSH/L
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TKXCHSL | TKXCHS7 | TKXCHS6 | TKXCHS5 | TKXCHS4 | TKXCHS3 | TKXCHS2 | TKXCHS1 | TKXCHSO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
TKXCHSH | TKXCHS15 | TKXxCHS14 | TKXCHS13 | TKXCHS12 | TKXCHS11 | TKXCHS10 | TKXCHS9 | TKXCHSS8
R/W R/W R/W R/W R/W RIW R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit [7:0] TKXCHSH
1=
0=b
'~ 1" CDCO 4y CHSO0~CHSI10 [Oo TKO~TK10A
~ 2 CcDC1 CHS0~CHSI15 [Oo TK16~TK31A
12.6 TKxCNTH/L
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TKXCNTH TKXCNTH7 | TKXCNTH6 TKXCNTH5 TKXCNTH4 TKXCNTH3 | TKXCNTH2 | TKXCNTH1 | TKXCNTHO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR X X X X X X X X
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TKXCNTL TKXCNTL7 TKXCNTL6 TKXCNTL5 TKXCNTL4 TKXCNTL3 TKXCNTL2 TKXCNTL1 TKXCNTLO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR X X X X X X X X

T"b™H Q A
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127 D
1-
2- ~ >100uS
3 g CDC TKEN=1
4- CDC 7 /
5- TKCOMXx FO ~ >10uS
6- TKCOMXx w o
7- TKXCNTH/TKXCNTL
8 ° CDC ~ TKSTART 1T~
9o ~ TKSTART==0"/ a T ~ TKIF”
100 0 TKXCNTH/TKXCNTL vV’ 0
11- 410 b

.
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13 (ADC)
13.1
QT8S743 W e 11 ~ AINO~AIN1O" 5 p ~ VDD _DIV' VREF OPAO GND”
128 Ne A/D Ty H~ 128 H*™ A AD A T
*AD A - * EOC wl 1& ~ ADH
ADLT A
13.2 ADCONO
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADCONO| ADON ADS ADEOC | ADFM CHS3 CHS2 CHS1 CHSO
Q R/W R/W R R/W RW R/W R/W R/W
B 0 0 1 0 1 0 1 0
Bit 7 ADON ADCa Lg
1=a ADC
0=" ADC
Bit 6 ADS ADC "~ B
1= - 0~ 1 * ADC”
0=A ~ 3
Bit 5 ADEOC ADC Lp
1= ~ ADS B
0= T
Bit 4 ADFM' B
1 = ADRES = {ADH[3:0] ADL[7:0]}' ADH[7:4]=0
0 =ADRES = {ADH[7:0] ADL[7:4]}’ ADL[3:0]=0
Bit[3:0] CHS[3:0] ADC ~ B
[0000] ~ [101Q = AINO ~ AIN10
[1011] = OPAO ¥
[1100 = VDD/4
[1101]= p VREF %o
[1110 = GND
[1111] = OPA1 ¥
' ADENB = T IOA.N/AINN W 't ~ A bw A ¥
ANSEL." IOA.n/AINn o w “A

-76-




=} EE ==
GRAND LOTUS M8P632
13.3 ADCON1
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
ADCON1 - ADCKS2 | ADCKS1 | ADCKSO | VREMS1 | VREMSO| VHS1 VHSO0
Q - R/W R/W R/W RIW R/W R/W R/W
B - 0 0 0 0 0 0 0
Bit[6:4] ADCKS[2:0]' ADC B
ADCKS[2:0] ADC
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 & A B
VREMS:0] ADC a A
00 VDD
01 p a
10 a
11 p a b a
Bit[1:0] VHS[1:0] ADCp %o B
VY 1:0] p  VREF %o
00 T p a
01 2.0V
10 3.0V
11 4.0V
' VHS[1:0] L p VREF 6 VDD p VREFu VDDA

o' VHS[1:0]=1T p VREF=40V~ VDD=3.0V t% p VREF=3.0VA
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13.4 ADCONZ2
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ADCON2 - - - - ADVOS3 | ADVOS2 | ADVOS1 | AbVOSO0
Q - - - - R/W R/W R/W R/W
B - - - - 0 0 0 0
Bit[3:0] ADVOSI[3:0] ADC é
13.4.1 ADC w
ADC p GND A ADCON24 0x00  ADC GND vbuy O
ADCON2v T [ ADC GND vuO ° ADCON2 vy v~ ADCON2y
G 15A
Main_Program W/l
ADC _Init:
;//1a ADCONO
MOVIA b'10011111 W/ p GND
MOVAR ADCONO
;//2a ADCON1
MOVIA b'00000000
MOVAR ADCON1
;1132 ADCON2
MOVIA b'00000000
MOVAR ADCON2
11434
ADC_ CHANGE:
BSET ADCONO,6
JBTSO ADCONO,6
GOTO $1
MOVIA 0x00
JCMPAR ADH
GOTO ADC_ CHANGE
JCMPAR ADL
GOTO $+2
GOTO Main Al ADCON2 v v
INCR ADCON2R
GOTO ADC_CHANGE
Main: Al h
I
GOTO Main
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13.4.2 ADC H"
ADCON2 W OXOF No# H~ ADCv p GND ADCvV "~
H® ADCvi p GND ADCvV~ vy H® ADCv A
13.43ADC Ne a
il T Ve R3 Ne o R3 -
R3H ADC v® Y AINO" AIN1yo ~ ¥ R3 Av” -
¥ R3 v A
| R3 INPUT
GND-||| ’ C ] .
0.01
1 2
GND
IK (2 —(Ci1 1K
0.1uF 0.1uF
C3
(| !
1 1]
AINO
0.1uF

AIN1
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13.5 ADH ADC
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ADH - - - - - - - -
Q R R R R R R R R
B X X X X X X X X
13.6 ADL ADC
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ADL - - - - - - - -
Q R R R R R R R R
B X X X X X X X X
* ADH/ADL b ADM ADFM=1 ~ ADHI[7:4] =0" ADH[3:0] * ADL[7:0]
Yy 8B ADFM=0 ~ ADH[7:0] * ADL[7:4] * AD:[3:0]=0
13.7 AD
128 AD = 1/(ADC clock)*16 sec
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13.8 ADC
» : ADC
B vy ADC_DATAH™ v B ADC_DATAL A

ADCDATAH EQU
ADCDATAL EQU

| oo:
| ol

W/ H

L O L A S T

ORG
GOTO
ORG
GOTO

0000H

Main_Program

0008H
Interrupt

v/

amwoT [T

e

Main_Program
ADC _Init:
a o
BCLR
BSET
;//12a ADCONO
MOVIA
MOVAR
;//3a ADCON1
MOVIA
MOVAR
;//4a ADCON2
MOVIA
MOVAR
NOP
|.
NOP
;1152
BSET
JBTSO
GOTO
MOVR
MOVAR
MOVR
MOVAR
Main:
I.
GOTO

OEAl
ANSA,1

b'10010001
ADCONO

b'00000000*
ADCON1

b'00000000'
ADCONZ2

ADCONO,6
ADCONO,6
$1

ADH,A
ADC_DATAH
ADL A
ADC_DATAL

Main

Al
://ADCA

JIAINT Y -

/. ADC, ~ AIN1

Al h

[[++++++++++++++++++ R

Interrupt:

T
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PUSH 74 & ASTATUS
ST
NOP
Interrupt_End:
HO JF ,  ASTATUS
RETIE

END
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14

14.1

(CMP)

QT8S743 W “ 1 S a A Y F
v FT 0 ¥ MCUw ~ 4 v N

14.2

N 2: Q]

PAO0 ———
CPALO
0.5\iD———| MK
abD——|

VREH——

Debounce

A NIy 1: 0]

QPAOO —
CPAL0

AD—
VREFH——

Py 2: 0]
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14.3 CMPOCO L 0
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
CMPOCO | CMPEN | CMPOUT | CMPNS2 | CMPNS1 | CMPNSO | CMPPS2 | CMPPS1 | CMPPSO
R/W R/W R R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0

Bit 7 CMPEN a Lp

1=24

.
Bit 6 CMPOUT ¥ B

1=CP ~ 4 6 CN

0=CP ~ 4 6 CN
Bit[5:3] CMPNS[2:0] i ~H” B

CMPNS[2:0] ~ H”

000 H

001 CMPN

010 ¥ OPA10O

011 VDD/2

100 VREF

101 GND

110 % OPAOO

111 H
Bit[1:0] CMPPS[2:0] ~H” B

CMPPS[2:0] ~ H”

000 H

001 CMPP

010 ¥ OPA10O

011 VDD/2

100 VREF

101 GND

110 ¥ OPAOO

111 H

3 T wl
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14.4 CMPOC1 L 1
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
CMPOC1 | CMPOEN - CMPHIEN | CMPOFM | CMPOF3 | CMPOF2 | CMPOF1 | CMPOFOQ
R/W RIW - RIW R/W RIW R/W R/W RIW
POR 0 - 0 0 0 0 0 0
Bit 7 CMPOEN' ¥ a
1= H°t o %
0=" H™ %
Bit 5 CMPHIEN' w
1= w
0= w
Bit[4] CMPOFM' %o
1= %o
0= b
Bit[3:0] CMPOF[3:0] %0 B
14.5 COPAOC / L
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
COPAOC | CINTS1 | CINTSO - OPAOGS | AOSW3 | AOSW2 | AOSW1 | AOSWO
R/W RW RW - RIW RIW RIW RIW R/W
POR 0 0 - 0 0 0 0 0
Bit 7-6 CINTS[1:0] T 0
CINTS[1:0] 0
00 ! 0
01 S 0
10 i 0
11
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o\

146 CMP o

S e

ORG 0000H

GOTO Main_Program Wi [

ORG 0008H

GOTO Interrupt JIO T , [T

B O o O o T O o B o 8 o o

Main_Program

CMP_Init:

1. %o\
MOVIA b'10111011"
MOVAR CMPOCO
MOVIA b'10110000'
MOVAR CMPOC1
MOVIA b'11000000'
MOVAR COPAOC

CAL_OFFSET_OPOQO_LOOP:

JBTSO CMPO0CO0,6
GOTO CAL_OFFSET_OPO_END
INCR CMPOC1,R
MOVR CMPC1,A
ANDIA OXOF
JCMPAI OXOF
GOTO CAL_OFFSET_OPO_LOOP
CAL_OFFSET_OPO_END:
A2, o
MOVIA 00000101B J/ICN p a Aw 2V
MOVAR ADCON1
BCLR OEB, 6 /ICP w o
:113. L
MOVIA b@0100005
MOVAR CMPOCO
MOVIA bal0000006
MOVAR CMPOC1
MOVIA bal1000006
MOVAR COPAOC
WIZ¥Y
BSET CMPO0CO0,7
Main: Al h
|.
GOTO Main

S T T T T T T T T T e I I S
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Interrupt: T
PUSH /4G ASTATUS
AT
NOP
Interrupt_End:
POP JF ,  ASTATUS
RETIE
END
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To CPAD interrupt

15.1
QT8S743 H e OPA~ & H" A
" a v v 1 \ A
15.2
AOSVD A0SV
AONS 2: O] " .
CPAIN Rl R A0SV
AON W.i
0.5\D
90 10K 500K
VREFH——— CPAOI E
-~ N
20P PAO |
0.5\0D—— CPALP T +
aD
VREFH———
AOPT 2: 0]
A0S/
onH/.
ALS/0 ALSWL
AINT 2: O] o, /
CPAIN Rl R ALSV2
AN e
0. 5\ID
30 10K 500K
VREFH CPALI E
- CPALO
CPAL e
e A |
0.5\0D—— PALP
aD
VREFH———
ALPY 2: 0]
ALS/B
Alx—./.
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15.3 OPAOCO opA0 L 0
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
OPAOCO | OPACEN | OPACD | OPAONS2 | OPAONSL | OPAONSO | OPAGPS2| OPAGPS1| OPAGPSO
R/W R/W R R/W R/W RIW RIW RIW RIW
POR 0 0 0 0 0 0 0 0
Bit 7 OPAEN a Lp
1=2
0="
Bit 6 OPA0O E B
1=OPAOP ~ 4 G OPAON
0=OPAOP ~ 4 G OPAON
Bit[5:3] OPAONS[2:0] i ~H”Y B
OPAONS[2:0] ~ H”
000 H
001 AON
010 GND
011 VDD/2
100 VREF
101 GND
110 H
111 H
Bit[1:0] OPAOPS[2:0] T HY B
OPAOPS[2:0] ~ H”
000 H
001 AOP
010 GND
011 VDD/2
100 VREF
101 GND
110 3]
111 H
a T Wl a "y @ T 0 A
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15.4 OPAOC1 opPA0 L 1
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
OPACC1 | AOENLO | OPAOVRC | OPAHIEN | OPAOFM | OPAOF3 | OPAOF2 | OPAOF1 | OPAOFO
R/W R/W RIW R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7 AOENLO! ¥ a
1=3 Fw
0= Fw
Bit 6 OPAOVRC' OPAP H" € o ¥
1=OPAP H" € o ¥
0= "
Bit 5 OPAHIEN'
1= w
0= w
Bit[4] OPAOFM' %o
1= %o
0= b
Bit[3:0] OPAPOF[3:0] %0 B
15.5 COPAOC opPA0 L 2
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
COPAOC | CINTS1 | CINTSO - OPAOGS | AOSW3 | AOSW2 | AOSW1 | AOSWO
R/W RW RW - R/W R/W R/W R/W R/W
POR 0 0 - 0 0 0 0 0
Bit 4 OPAOGS o O
1 =500
0=100
Bit3 AOSW3 i
1=
0=
Bit2 AOSW?2 "
1=
0=
Bit1l AOSW1 "
0=
Bit0 AOSWO i
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15.6 OPA1CO opAl L 0
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
OPAL1CO| OPAIEN | OPAIO | OPAINSZ | OPAINSL | OPAINSO | OPAIPS2| OPAIPS1| OPAIPSO
R/W R/W R R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7 OPAI1EN a Lg
1=a
.
Bit 6 OPA1O FB
1 =0PA1P - 1 6 OPAIN
0=OPA1P - 1 6 OPAIN
Bit[5:3] OPAINS[2:0] i ~H”Y B
OPA1NS[2:0] ~ H”
000 H
001 Al1N
010 OPAOO
011 VDD/2
100 VREF
101 GND
110 H
111 H
Bit[1:0] OPA1PS[2:0] ~H” B
OPA1PS[2:0] ~ H”
000 H
001 AlP
010 OPAOO
011 VDD/2
100 VREF
101 GND
110 3]
111 H
a T Wl a "y @ T 0 A
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15.7 OPA1C1 opAl1 L 1
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
OPAIC1 | ALIENLO | OPAIVRC | OPALHIEN | OPAIOFM | OPAIOF3 | OPAIOF2 | OPAIOF1 | OPAIOFO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7 A1ENLO! ¥ a
1= ¥ a
0= ¥
Bit 6 OPA1VRC OPAP H" € o ¥
1=OPAP H [ o ¥
0= "
Bit 5 OPA1HIEN' w
1= w
0= w
Bit[4] OPA10FM' %o
1= %o
0= b
Bit[3:0] OPA1POF[3:0] %0 B
15.8 COPA1C opAl1 L 2
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
COPA1C - OPAIGS | AI1SW3 | AISW2 | A1ISW1 | A1SWO
R/W - R/W R/W R/W R/W R/W
POR - 0 0 0 0 0
Bit 4 OPA1GS o o}
1 =500
0=100
Bit3 A1SW3 i
1=
0=
Bit2 A1SW2! "
1=
0=
Bit1l A1SW1 "
0=
Bit0 A1SWO i

-92-




il

o\
)
>
2
)

B

LOTUS M8P632

159 OPA o

e L L L

ORG OO0O0O0H

GOTO Main_Program Wi [

ORG 0008H

GOTO Interrupt A0 T , [T

;ﬂ+++++++++++++++++++++++++++++++++++++++++++++++++++++

Main_Program

OPA Init;

/18 OPAO %o
MOVIA b'10111011"
MOVAR OPAOCO
MOVIA b'10110000
MOVAR OPAOC1
MOVIA b'00001000
MOVAR COPAOC

CAL_OFFSET_OPOQO_LOOP:

JBTSO OPA0CO0,6

GOTO CAL_OFFSET_OPO_END

INCR OPAOC1,R

MOVR OPAOC1,A

ANDIA OXOF

JCMPAI OXOF

GOTO CAL_OFFSET_OPO_LOOP
CAL_OFFSET_OPO_END:
4123 10 o

MOVIA b'11100111'

MOVAR OEA

MOVIA b'10111111"

MOVAR OEB
/133 L

MOVIA b'10001001'

MOVAR OPAOCO i ~ H”

MOVIA b'00100000'

MOVAR OPAOC1 Aow A b

MOVIA b'00001100'

MOVAR COPAOC 11100 a "
4.3

BSET OPAO0CO,7
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Main

I.

GOTO Main
B LI B o B o B L B B o o o o o o
Interrupt: T

PUSH M4 G ASTATUS
AT

NOP
Interrupt_End:

POP AE A,STATUS

RETIE

END
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1 6 © WDT
16.1
up RC A
WDTEN b ‘
T a STOP 1] - STOP
~ 2 STOAL”
A~ 3~ 5
TWDTEN ¥ " 45ms) 18ma 72ms  288mA
' ¥ B [ 0000H P w 7] ¥ A
16.2 OPTION
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
OPTION GIE - TO PD - - - -
Q R/W - R R - - - -
B 0 - 1 1 0 0 0 0
Bit 5 TO' B
= B WDT
0=WDT) ¥
Bit 4 PD B
1= B WDT
= " w
16.3 WDTC L
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
WDTC | WDTC7 | WDTC6 | WDTC5 | WDTC4 | WDTC3 | WDTC2 | WDTC1 | WDTCO
Q W(*) W(*) W(*) W(*) W(*) W(*) W(*) W(*)
(*) [1]WDTCQ~ Ox5A WDT TQTity A
[2] CLRWDT o 3~ WDT A
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17

~ OPTION BIT”

P

HXT+LIRC

HIRC+LXT

HIRC+LIRC

CPU

2T LVRx 3.8V°

4T LVRx 24V

8T LVRx 2.2V°

16T LVR* 1.8V~

32T LVRx 1.4V°

64T LVRx 1.4V°

128T LVR* 14V~

256T LVRx 14V~

 cPU
2T

=
E

LVR=1.4V

LVR=1.5V

LVR=1.6V

LVR=1.7V

LVR=1.8V

LVR=1.9v

LVR=2.0V

LVR=2.1V

LVR=2.2V

LVR=2.3V

LVR=2.4V

LVR=2.5V

LVR=3.5V

LVR=3.6V

LVR=3.7V

LVR=3.8V

LVR 4~ y G

WDT &,

WDT w

. W 7

WDT w

WDT #*

WDT =4.5mS

=18mS

=72mS

=288mS

VDD=5VT v
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VDD 4.2V

VDD 3.0V
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QI

18.1 1
¢ €éééeéééeéécéeéceeééeeéeeeceéeéeeééeéé .éeé-50N~12:N
b €ééééeéééeeéécéeéceeééeeeeecéeéceeééeéé .é.e-40N~8N
L 1éééééécéeeccececeééééeeeeeeceeed . ..é6eé.é.éé0ov-hby
0 1ééeéeééécéecececéeceeééeeeeeeeeeeeeeeé .ééVSsSB.3v~-vDD+0.3V
18.2
- ¥ b 5 \
a \' | \' \'
VDD D~ 25N~ B
VDD D A d Fosc = 16MHZ 16T 1.8 55 \Y
. 3V b~ 16M/AT™ v 25
IDD1 1 .
5V | b (32K) 3.9
3V b~ 16M/8T™ v 1.7
IDD2 - 2 § mA
5V | b (32K) 2.6
J 3V b~ 16M/16T™ Vv 0.9
IDD3 3 5
5V | b (32K) 1.4
J 3V b (16M/16T) v b 140
IDD4 4 . uA
5V | (32K) 230
3V A~ 16M/16T™ v 86
IDD5 | ADC . uA
5V | b (32K) 210
3V A @aem/ieTy v A 0.3
ISP1 1 . UA
5V | (32K) w 0.5
4.5ms 3
18ms 2
3V .
A 72ms 1.5
~ 16M/16T™ 288ms 1.5
ISP2 2 uA
Y b 4.5ms 8.5
~ 32K™ 18ms 6
5V
72ms 55
288ms 55
ViL1 Ty 3V 0 0.3vDD
ViH1 - 3V 0.7vDD VDD \Y/
ViL2 Ty 5V 0 0.3vDD
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ViH2 - 5V 0.6VDD VDD
VL3 Ty 3V 0 0.2vDD
VIH3 - 3V 0.3vDD VDD
ViLa Ty 5v 0 0.1vDD
VIH4 - 5v 0.2vDD VDD
| 5V - [ GND 220
PH
3V - [ GND 70 A
u
o 5V - [ VDD 220
IpL 7! =
3V [ VDD 70
¥ 5v . 6
loL1 Fo Vout=VSS+0.6V
3V 35
¥ 5v . 3.5
loH1 Fo Vout=VDD-0.6V
3V 2.5
mA
¥ 5v . 52
loL2 Fo Vout =VSS+0.6V
3V 34
¥ 5V . 27
loH2 Fo Vout=VDD-0.6V
3V 16
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¥

— 3V
e 5V

KHZ

(32K)

B t
5.00
0.00

1

25.00
20.00 -
15.00
10.00

Y

NOZT
NOOT
NOS8
NO9
NOt
NOZ

NOZ-
NOY-

e 5V
3V

mA

1B
120
100
80
60
40
20 -

IOL1

1RV

Sy

866°€
S0S°€
€00°¢
¢05¢
T00°¢
LeY'T
8660
S0

T000

3V
5V

MHZ

(16M)

B €

1

NOZT
NOOT
NO8
NO9
NOY
NOZ

e 5V
— 3V

mA

B t

\%

1B

¢0S°0
TOO'T
6671
€00°¢
€059°¢
900°¢
q'¢

Sv

FLO'Y

\

90
80
70
60
50
40
30
20
10

0

18.3

18.4 100
IOH1
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GRAND LOTUS M8P632
IOH2 IOL2
1B mA 1B mA
14 14
10 7 10 /S
8 7/ —5V 8 // 5V
6
—3V 6 3V
2 K
4rrrrrrrrrrrrrrrr4rrrrrrrrrrrrrrrrrrm 2 |
0L<rooooco<r<rcoco*ﬁlv 0 - yBY
3«'«52&8%,‘22 N O ®©®M A m©O N D
o N - oS o S 33 8% ® < <
S S d d «
Ilr VbA G
18.5 ADC G y T
{ BV
2.020
2015 \\
2.010 \\\
2.000
1.995 N —3V
1.990 \§ >V
1.985
1.980
1.975
1-970 T T T T T T T T T T T T T T T T

QQQQQOOOOQOOOGQ

<G
X S AN

B D @ & R @ P » P

-101-




IS
GRAND LOTUS M8P632

19 +H

19.1 SOP20

AREF.

HHHHHHHHHH T
) SWELL | MN | NM MAX
ST A 2.465 | 2.515 | 2.565
o El B | E Al | 0.100 | 0.150 | 0.200
- ] A | 2.100| 2.300 | 2.500
HHHHHE H H * o 0 a0 | 0 4
N b 0.356 | 0.406 0. 456
7 — e A2 b1l 0.366 | 0.426 | 0.486
c ---- 0.254 ----
DL DL 12.500| 12.700| 12.900
e 12.550| 12.750| 12.950
E 10.206 | 10.306| 10.406
Nalaiaiatinatananaly £ | 740 740 70
]y |s =4 7.450 | 7.500 7.550
= far e ---- 1.270 —---
It L 0.800 | 0.864 | 0.900
[~ L1 1.303| 1.403 | 1.503
L1 REF. R - 0.200 R
NOTES RL R 0. 300 R
1.Al dinension are in nm b 0
2.0mDU 2 & EVE2 does not include plastic flash; :
Hash: P astic residual around body edge after dej unk/singul ation. F—b1— L1 0 10£
3.0mb does not include danbar protrusion/intrusion. y 0.1
4.M ating thickness 0.05~0. 15mm ? z . 0660 ----
(@]
4 |
BASE METAL
WTH PLATI NG

SECTTONT A: -I' A:
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IS

GRAND LOTUS

M8P632
20.1
QT8 I o W D "~ RISC ~ D W 168~ b 0 2a
b) w New 5 ~ 9 b Dak b Da 4 DaNe Da L oA
Wae O la - D W D T = _
t D We O A H R Ha@ D A
Kv W ) b D% Ne o «k Q pA ak
Fde O Ava Q 3 ® b A
202 ~
R/r 0-Ox1ff C - B
A - ACC DC - AN B
B/b 0-7 B Z -
I/i 0-Oxff 4 d 0-1 b H
K/K | 0-OxIfff 8 GIE - T a b
TOS - stkp -
PC - PC
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S-Sl

ND LOTUS

M8P632
20.3 QT8Sxxxx D
d=1 R d=0 A
D ' 9 B
ADDAR R,d R+tA A d 1 z,DC,C
ADCAR R,d R+A+C Ad 1 z,DC,C
SUBAR R, AR A d 1 z,DC,C
SBCAR R,d A-R-C A d 1 z,DC,C
SUBRA Rd RA A d 1 z,DC,C
SBCRA R,d RA-C A d 1 z,DC,C
ANDAR R.d R&A A d 1 Z
ORAR R RA A d 1 Z
XORAR R,d RRA A d 1 z
COMR RJd R A d 1 z
MOVR _R.d R A d 1 z
MOVAR R A A R 1 -
CLRR R 0 A R 1 z
SWAPR R,d RY A d 1 -
RLR __Rd | R[7] AC, {R60,C} A d 1 C
b RLRNC R.d (R[6:00} A d 1 -
5 RRR___Rd | R[0] AC, {CR[7:1} A d 1 C
RRRNC R.d {OR[7:1} A d 1 -
DECR R.d R1L A d 1 Z
DJZR R R1A d, SKIPif0 1(2) -
INCR R, R+t1 A d 1 z
JZR __Rd R+1 A d, SKIPif0 1(2) -
INZR _Rd R+1 A d, SKIPif!0 1(2) - (*1)
DINZR R.d R1 A d SKIPif!l0 1(2) - (*1)
JCMPAR R SKIP if A=R 1(2) z.C (*1)
IJNCMPAR _R SKIP if Al R 1(2) z.C (*1)
JGAR _R SKIP if Al R 1(2) z.C (*1)
JLAR R SKIP if A<R 1(2) z.C (*1)
XCHAR R A& AR 1 - (*1)
JBTSO R,b SKIP if R[b]=0 1(2) -
B b JBTS1 Rb SKIP if R[b]=1 1(2) -
D BCLR _R,b 0 A R[b] 1 -
BSET _R.b 1 A R[b] 1 -
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H=H I S =471
GRAND LOTUS M8P632
D ' ) B
ADDIA | +A A A 1 z,DC,C
ADCIA | I+A+C A A 1 z,DC,C *2)
SUBIA | I-A A A 1 Z,DC,C
SBCIA | I-A-C A A 1 Z,DC,C
SUBAI | A-l A A 1 Z,DC,C
1 SBCAI | A1C A A 1 Z,DC,C
ANDIA | A& A A 1 Z
b ORIA | Al A A 1 Z
5 XORIA | AN A A 1 z
MOVIA | | A A 1 -
RETIA | StackA PC,1A A 2 -
JCMPAI | SKIP if A=l 1(2) Z,C (*1)
IJNCMPAI | SKIP if Al I 1(2) Z,C (*1)
RLA A[71A C, {A[6:0],C}A A 1 C
RLANC {A[6:0],0}A A 1 -
RRA A[0]A C, {CA[ZI}A A 1 C
RRANC {0,A[7:1]} A A 1 -
DECA Al A A 1 Z
DJZA A-1A A, SKIPif0 1(2) -
INCA A+L A A 1 -
JZA A+1 A A, SKIPif0 1(2) -
b RETIE Stacky PC, 1A GIE 2 -
RETURN Stack A PC 2 -
D) NOP None Operation 1 -
RDT ROM[{fsr1fsr0}] A { HBUF, A} 2 -
DAA Y v L 1 DC C
DSA v L 1 DC C
PUSH A STATUSA 1 - (*1)(*2)
POP A STATUS¥ 1 Z DC C | (*1)(*2)
CLRWDT WDT 1 PD TO (*1)
CALL | | A PC, PCA Stack 2 -
N 5 GOTO | A PC 2 -
ACALL | | A PC, PCA Stack 2 -
AGOTO | | A PC 2 -
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