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4. 8051 CPU IfE i RH

41. CPU &
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7 T 6 5 4 3 2 1 0
B[7] B[6] B[5] B[4] B[3] B[2] B[1] B[0]
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4.2. CPURE

B PRAT DL B — AL 8% JE I AT — 46764 . MGST7FE/L2051/4051/6051 — L4454 H 5 —ANHL 28 E WifE n] 58
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4.3. FHETTH

HEIFU
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AR B -k
R4 hda 3 — AR N B E R E R itk . 3 RAM RIS RAM # e i A] 42 30k 07 Xk A7 15
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POP (k) FeAW RHMEATREN SP AERF A7 A Fht . i an k2 16 £7 8k H Befd H DPTR 4 8% 1 (1]
BT . Blante 4

MOV A @RO ((A) —((RO))

FERFU(REG)
BAT-AE UL R DUB IS AT AR N B NI E R, 7EFR M BNE T h BB DL S A7 38 10 R BN B E B 1
bk. BilanfE4
MOV  ARO :(A) —(RO)
ADDA RO :(A) < (Acc)+(R0)
fe ] Tax fh S0k 7 R FAE 240 H ACC. B, DPTR. AB(XLF)A CY(hr 2 hn%s).

AhE Ik
PLEAN TR N BAE NFEARNE, ARG FEA M IESE Al E o bbb R A% 7 2 HOE R E Rt hE . flan
ERa
MOVC A @A+DPTR ‘(A) —((A)+(DPTR))
AN H DPTR 802 PC fE LIRS, ARk F-hk 77 X# K& H T 8051 AR T A7 filas, 1w A T HUCEdE & .

SEEPFHE

a2 RS ER 7 45 B R R R BOE AR 2 A SZRIAS 3 7R Bl inds 2
MOV  A#4FH ((A) —4FH

FRXF Sk

A THERS, dFER s PC SR ALk hE 5482 rh SR Ot ML & rel AN, 19 2IBRIER AL . T 45
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S AR A K S BATHS & IR G B, I &
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(OASSIN
BRAEHOR RO S — A, Ak ISR A, BlindE 4
SETB bit ;(bit) <1

MEGAWIN MG87FEL2051_4051_6051 5iHH5

13



5. FAfE A 451

MGB8T7FE/L2051/4051/6051 [1JFE 7 176t 2 BR MR A7 it s A2 0 R bk 160 B LSO A7 i 2 kit /2 8 AL REDY 8
{7 fF) CPU PRid A2 B Sz B2 /E . MG8TFE/L2051/4051/6051 [HIFE T2 fif#e R b A AES .

5.1. F_LERNFF

\
2KB
> 6KB
/
IAPZone }1KB IAP Zone ]-1KB IAP Zone }1}(3
be [ -
MGB?FEIL6051 MG87FE/L4051 MG87FE/L2051

MGS87FE/L2051/4051/6051 INA745r =X, FE—XZMH P A7 NP Y AP-memory, 25 —ANX &
fit CPU 74t FH P HE Y IAP-memory (FH24F EEPROM), 5 =ANX 2Ll B IELL4nfE ISP 3 shAE oy
ISP-memory.
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5.2. FLEIEFMES RAM

30H

20H
1FH
10H

08H
00H

MGS87FE/L2051/4051/6051 N A it g3 WL N = AN Sr FIEER B, Al 128 715, &

128 “FHTRFIR D RE A A7 4% SFR.

6.2.1 1k 128 71 RAM: (Hhuhl 0x00~0x7F) FH Bidzak Al -0k 77 RAEEL
6.2.2 = 128 71 RAM: (Hihl 0x80~0xFF) HEeH a7 X (f#i] RO 8% R1) f£HL.
1728 SFR:  (Hihl Ox80~0xFF) W g FH B8 F-0k 7 A7

6.2.3 HrkD)

oy g

He#&y

7FH
FFH |
. Upper128 SFRs
CEEIAAR | BETLAR
2FH BIE TR
W S HE &
Bank3 |1FH 7FH
Bank2 |17 Lower128
Bank1 |OFH
Banko |O07H 00H

128 5

MEGAWIN
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6. FARIIREF A4 (SFR)

6.1. SFR B E
0/8 1/9 2IA 3/B 4/C 5/D 6/E 7IF
CCAPOH
F8H 00000000 FFH
FOH B F7H
00000000
P4 CCAPOL
E8H | xxxx11xx 00000000 EFH
EoH WDTCR IFD IFADRH | IFADRL | IFMT SCMD ISPCR | £oy,
0X000000 | 11111111 | 00000000 | 00000000 | XXXX0000 | XXXXXXXX | 0000XXXX
CCON CMOD
D8H | goxxxxxx | 00000000 DFH
PSW P3WKPE | P1WKPE
DOH | 50000000 0X000000 | 00000000 | DM
C8H CFH
XICON CKCON
COH 1 50000000 xxxxxooo | ©7H
IPL SADEN CKCON2
B8H | xx00000 | 00000000 xxoo1010 | BFH
P3 IPH
BOH | 11111111 ooxooooo | B7H
IE SADDR
ABH | oxx00000 | 00000000 AFH
AUXR1
AOH 00000000 ATH
SCON SBUF
98H | 50000000 | XXXXXXXX 9FH
P1 TSTWD ACSR
9OH 1 11911111 0X000000 oxxooooo | ¥H
gy | TCON TMOD TLO TL1 THO TH1 AUXR | CKCON3 | oo,
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | XXXXXXOX
sp DPL DPH PCON
80H 00000111 | 00000000 | 00000000 ooo10000 | &M
0/8 1/9 2IA 3/B 4/C 5/D 6/E 7IF
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6.2. SFR &Ar4rAd

SYMBOL | DESCRIPTION |ADDRESS BIT ADDRESS AND SYMBOL INITIAL
LSB| VALUE
SP Stack Pointer 81H 00000111B
DPL Data Pointer Low 82H 00000000B
DPH Data Pointer High  |[83H 00000000B
PCON Power Control 87H SMOD | SMODO |PWMEN| POF | GFl1 | GFO PD IDL  |00010000B
TCON Timer Control 88H 9FH 9EH | 9DH | 9CH | 9BH | 9AH 89H 88H (00000000B
TF1 TR1 TFO TRO IE1 IT1 IEO ITO
TMOD Timer Mode 89H GATE | C/IT M1 MO | GATE| CIT M1 MO |00000000B
TLO Timer Low O 8AH 00000000B
TL1 Timer Low 1 8BH 00000000B
THO Timer High 0 8CH 00000000B
TH1 Timer High 1 8DH 00000000B
AUXR Auxiliary 8EH INT3H | INT2H | P15FS | P14FS | P13FS | P12FS | P11PU | P10PU |{00000000B
CKCON3 |Clock Control 3 8FH - - - - - - |PWDEX] EN6TR |xxxxxx0xB
P1 Port 1 90H 97H | 96H | 95H | 94H | 93H | 92H | 91H 90H (11111111B
ACSR Analog Comp. Reg. |97H ACIDX - - ACF | ACEN | ACM2 | ACM1 | ACMO |0xx00000B
SCON Serial Control 98H 9FH 9EH | 9DH | 9CH | 9BH | 9AH 99H 98H (00000000B
SMO SM1 SM2 REN TB8 RB8 TI RI
/FE
SBUF Serial Buffer 99H XXXXXXXXB
AUXR1 Auxiliary 1 A2H P14FD * * * GF2 * * * 00000000B
IE Interrupt Enable A8H AFH | AEH | ADH | ACH | ABH | AAH | A9%H A8H |0xx00000B
EA EAC - ES ET1 EX1 ETO EX0
SADDR Slave Address A9H 00000000B
P3 Port 3 BOH B7H B6H B5H B4H B3H B2H B1H BOH [1x111111B
T1 TO INT1 INTO TXD RXD
IPH Interrupt Priority|B7H PX3H/ | PX2H/ | - PSH | PT1H | PX1H | PTOH | PXOH |00x00000B
High PTCH | PACH
IPL Interrupt Priority Low|B8H BFH | BEH | BDH | BCH | BBH | BAH BOH B8H |xxx00000B
- PAC - PS PT1 PX1 PTO PX0
SADEN Slave Address Mask [BO9H 00000000B
CKCONZ2 Clock Control 2 BFH OSCDR|ENB6TR|XCKS5| XCKS4 [ XCKS3|XCKS2| XCKS1 | XCKSO0 [xx001010B
XICON Ext. Interrupt Control|COH C7H | C6H | C5H | C4H | C3H | C2H | CI1H COH |00000000B
PX3/ EX3 IE3 IT3 PX2 EX2 IE2 T2
PTC
CKCON Clock Control C7H - - - - - |SCKS2| SCKS1 | SCKSO |xxxxx000B
PSW Program Status|DOH D7H | D6H | D5H | D4H | D3H | D2H D1H DOH |{00000000B
Word
CY AC FO RS1 RSO oV - P
P3WKPE P3 Wakeup Enable |D6H P37WE - P35WE|P34WE [P33WE|P32WE| P31WE | P30WE [0x000000B
P1IWKPE P1 Wakeup Enable |D7H P17WE |P16WE|P15WE|P14WE |P13WE|P12WE| P11WE | P1OWE [00000000B
CCON Counter Control|D8H CF CR - - - - - - 00xxxxxxB
Reg.
CMOD Cognter Mode Reg. |[D9H CIDL | POS2 | POS1 | POSO | CPS2 | CPS1 | CPSO ECF [{00000000B
WDTCR Watch-dog-timer E1H WRF - ENW | CLW | WIDL | PS2 | PS1 PS0 |0x000000B
Control register
IFD ISP Flash data E2H 11111111B
IFADRH ISP Flash address|E3H 00000000B
High
IFADRL ISP Flash Address|E4H 00000000B
Low
IFMT ISP Mode Table E5H - - - - MS3 MS2 MS1 MSO [xxxx0000B
IAPLB IAP Low Boundary |Note 1 11111111B
SCMD ISP Serial Command|E6H XXXXXXXXB
ISPCR ISP Control Register |[E7H ISPEN | BS | SRST | CFAIL - - - - 0000xxxxB
P4 Port 4 E8H - - - - EBH | EAH - - XXXX11xxB
CCAPOL EAH 00000000B
B B Register FOH F7H F6H F5H F4H F3H F2H F1H FOH |(00000000B
CCAPOH FAH 00000000B
MEGAWIN MG87FEL2051 4051 6051 ixHHH 17



Notel: The registers are addressed by IFMT and SCMD. Please refer the IFMT register description for more detail
information.

* Y15 5% MG87FE/L6051 4051 2051 VO0.10.pdf A SCAFui B (B P #x ks, £E88 0)
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7.10 B

7.1. 1/0 &#

7.2. JEH GPIO O P1/3/4 &4

2clocks

delay —4
Very pweak
Port pin
Port latch data
Input data 4 q—ﬁ—q—
BRYVIRI P10/P1L RV A fH BE N 38 L F7 K .
7.3. Pl O%HER
Pl: Pl O&fEa
Hihk 90H, 8/%5, EAI¥IUGME 1111-1111B
7 B 5 4 3 2 1 0
P17 P16 P15 P14 P13 P12 P11 P10
P17~P10: fiE# CPU B 1 8ijs 0, i IE PWM E I 2845 E £ —E/E N PWM i .
7.4. P3OFHER
P3: P3 O&1Ea%
Motk BOH, /%5, BAHIMGME 1X11-1111B
7 6 5 4 3 2 1 0
P37 P36 P35 P34 P33 P32 P31 P30

P37,P35~P30 Hfew CPU B 1 5% 0, CPU 13 P36 AN ALl Lh A 2 (i He

MEGAWIN MG87FEL2051_4051_6051 5iHH5
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75. P4 O&HER

P4: P4 OFHFE

Mok ESH, /5, EAIWIGH{E XXXX-11XXB

7

6

5

4

P43

P42

P43 ~P42

#% CPU B 1 5i% 0.

20
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7.6. GPIO ~HI/Hg

Q). i 7 % H#EPLO

TS AL

SETB P1.0

: _‘&E‘ PlO ?\juln

Ciz3 Rl

P10=1;

11V E PLO N1

MEGAWIN
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8.
8.1. MM

Highest Priority Level

Global Enable  IPLIPHXICON Interrupt
(IE.EA) Registers
Interrupt Polling
Sequence
=~

TCOMITD |
|E.EXD 5 _/'

ANTO —— o~ o—at o oo A
'
|IEETO
TCON.TFO — o o—oJ(c o -
TCOMITH I '
+ |>' IE.EX1 o
ANT ™ IE1 o o—oT o o3 A
! ) '
IEET1
TCON.TF1 —o"c o—o'll’ o |
SCON.RI ﬁ N IEFS l > » "
SCON.TI * =2 4 N
EICOMIT2 :
ANTZ XICOMEXZ o
_ :
. | ~ >
ACSRACF IE.EAC l
KICOMITS YICONEXS :
ANT3 - = r | > A
ALUNRINTIH - . l "
CCOMN.CF CMOCLECF l M -
- Lowest Priorily|
Lewel Interrupt
IE: H¥ifHREEFFEa
Honk ABH, #2/5, BEAIYIL6{E 00X0-0000B
7 8 5 4 3 2 1 0
EA EAC -- ES ET1 EX1 ETO EXO

EA: 2 &y AT Re Ar
0: ZEIEFTA il
10 fdger b
EAC: 54U F R 8 Hh W fd g or
0: ZEIMEHLLIRAR T, AN 2 (NT2) A iR & (33H)
10 fHAEAE e ge by, AL L 5 Ak 2 (INT2) Al (33H), X 1E2 {8R (R Fr e i
BIIThREEAE EX2 ¥ B A5 A=A .
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ES:

ET1:

0:

0:

# 1P e
ik

1 e

e 3 1 ARG
sk

1. flife

EX1: AP e AL

ETO:

0:

0:

sk
1 e

e 3 O B AL G
sk

1. flife

EXO: 4 KT 0 A REAL

0: ik
1: iR

XICON: A1 2 i 2 A7 B
bt COH, /5, EAr¥)4H{H 0000-0000B

7 6 5 4 3 2 1 0
PX3/PTC EX3 IE3 IT3 PX2 EX2 IE2 IT2
PX3: AN 3 AL S RARAL, 5 IPH H) PX3H —2 i f. 24 ECF=1 >4 PTC ZhiE, ECF=0 >4 PX3 1)
fie
PTC: PWM ER 8 d Wit %tr, 5 IPH F1 PTCH —#&{H . 24 ECF=1 i} 5 PTC Ihfg, ECF=0 i)y

PX3 IfE

EX3: #hEB AT 3 fd REAT

IE3:
IT3:

0:

0:

251k

1. f#ifE, 24 CMOD.ECF #{fdi GEfT b Th g A Al v

AMER T 3 IR EAL. AR W 3 IR R, AR E AL, A B A
A T 3 ik s A TR s i 7

RHSP R . a0 AUXR.INT3IH=1 M| Ay & v T fik

1: NREERA . Wi AUXRINT3H=1 NN F T fh

PX2: AhE T 2 A8 S 2 ARAL, 5 IPH HR i PX2H —i i
EX2: 4hE KT 2 A AL

IE2:
IT2:

0:

0:

251k

1. flige

AT 2 BRSBTS T 2 YRR, AR E AL, P A AR
A T 2 ik ke A TR s i 7

TR o G5 AUXR.INT2H=1 T Ay i ST fih

1: TR % . % AUXR.INT2H=1 A _E TS fim %

IPL: "Wt Se B AR
Motk B8H, /%5, EAIHIAH{E X0X0-0000B

7 6 5 4 3 2 1 0
- PAC - PS PT1 PX1 PTO PX0
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IPH: ¥ isegBmir
itk B7H, #2/5, EAIP1451H 00X0-0000B

7 6 5 4 3 2 1 0
PX3H/PTCH|PX2H/PACH - PSH PT1H PX1H PTOH PX0H

IPL(Z XICON)AI IPH —if2 g T 4 e, WHFE

IPH.x, IPL.X/XICON.x o2k
11 1(fx =)
1,0 2
0,1 3
0,0 4

MGB87FE/L2051/4051/6051 $2t 1 8 ANH Wi, AN rh Wil # nT LLd I Kk Z5 7745 1E/XICON H A kA
REANZEIL., ZFAME A EANL, BZEn U8 s .

BEAS TR W ER A AN XS B AL R 8 SUE IRk . —ANE IPH, 55— ANE IPL/XICON. AbEE st Je g
WrEE, A2 RARAR S R g R . an RPN ASFAR e G T R B)  H A SR, R S R i SRR 2
Wl 2o W SR AH R S 2 1 Hh T TR HA oK, D El P SRR S R pe e R A FR I s i B, R UEHA T PR S

2 RN A B ) S HhE
Hh W IR w1 2k NI SE )
AR i 0 03H 6=3=0)
SE W45 0 0BH 2
AR T 1 13H 3
TEIT 7% 1 1BH 4
| 23H 5
-------- 2BH -
AN BT 2/ LR AR 33H 6
SRR B 3IPWM 5E I 2% 3BH 7

ANEHET/INTOS /INT1. /INT2 AI/INT3 435381 TCON ) 1TO. 1T1. XICON F 1T2/ 1T3 7] DL & il H
SR BOA T i K . SEERFE A R W AR EALZ TCON [ 1E0, 1E1,XICON K IE2 F1 IE3. F=AEANERrR WA,
R, N IRSSFE T 5 RS B R bR AL, W W B SP B AR SRR A2 B
PR B2 1) 37 SR 7

SEMT 0 MER 2% 1 el TFO A1 TRL(Z3 70 B 2% E (R5E I AT S B A s 4a i), eI 48 0 TAEERE L 3 I BR4H)
PR U R AR T, N TR IRSS AR T S B R B bR AL

W RIF T 24~ E . ENRWIRSFET G, IXEEhR YA REM G RR . Sebr b, Jibiik
S PRI T A R VISR T P24, AR5 RS BR R Wi .

ARERHET 2 (INT2) S LR s e 2 [F]— AN rp W) & 33H. IE.EAC=1 I b ) & 33H AR ELEE a3
., HIEAT W ACSR.ACF A IE2 A&x4iE 0. IE.EAC=0 I i) & 33H A4k 2 (INT2) fif, 4
EX2 i fE -3 N A i XICONLIE2 #7 0.

AR 3 (INT3) 5 PWM g 28 3L =[] —/ il a) & 3BH. CMOD.ECF=1 i} /1l [m] & 3BH i PWM
SEEE, HE Wi CCON.CF 5 IE3 A2 0. CMOD.ECF=0 It} ir[a) & 3BH Jy4haf i 3 (INT3)
iR, 4 EX3 {EREH N T XICONLIE3 #£3 0.

BT A S = 2w T P A 28 e o A A B R, S R B BE R RCR A A . RS 2, T o
BAF A, HEIR B .
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5B A G4 oy 2 M

FE—HLEE HAR) SEP2 B [ARAE Wi kbR, REEORFEE] R —A> S5P2 i . iR —/>rh i skx
B —A S5P2 I [al g B A7, 7555 /> S5P2 WfiE] CREEEWD Wi h A, X35 5A R T —AFHE
1B 2 D v e 2R G008 77 A — AN B T LCALL 5 25 P AT AH S 1 v B R 55 R
BELIE 25 A0 T
1. CPU IEAEAbFH R 2 B8 5 vy 20 1w
2. BUATHLE FHAS R BT AT I 8 fa — LA R 3
3. IEAEHUTHIR RETI BV IE B¢ IP K454

AT AR — A %A 8 22 BH R A 23 e B AR R BT SR . AR 2 ORIE T ZERE N LB R 25 FE T BT T 58
YRR A . S0 3 ARIE T AT 58 RETI #8482 07 1) IE 5% IP (454 5 A HE N e b ) & AT AT 20— 4
EEIES SIEEREN

FEAHLES ) HARE 4T 2> B 2 Al AP T SR bR A, AR AR BT — A S5P2 Il RS . EAERERZ
W — AN & ) R AR 7S R T TR LR 25 R AR T TR R BN, I B bR A RREE R B R 2 AT %
XFERT S SRR . HEHE UL, BT AR B AN REBIAT A W, B AR S R A T RSP H IR 4
BEM, MR BIRNZ BT S R, B e AR . R RN AR RS
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0. I 21T 5%

MGB87FE/L2051/4051/6051 $& 4L [ AN & I #8/1H s TO A0 T1. AN nT DUR SRAE e I 28 B H 2

2 TO/TL FVEE RS 20T, FH R Ad R 2 B 2% (B[R] B2 LA A . — MWL ST 12 880 6 MR B,
IXELRT P B BRSNS A2 12T s, 62 6T k.

2 TO/TL AAETHEAR I, THECSE A2 TOML XRS5 IR « s BRI HSP AR AL 7 RN, S R HLE
FAWIT TOITL 5] BT REE, — B RN 18] 0, AT 1. B fERNITH B e,
TO/TL 51 N s ik o B (B ke 1 B B DA 200K T — AL & 3

9.1. Timer0 5 Timer1l

9.1.1. X 0

Timer [ ZFfE 2805 U 13 (127 788 Lo ren 4 1 A4 0 I (M %788 Liait), Timer iR Wibs &
A7 TR B HEE 1. 24 TRx=1 3 H GATE=0 5% INTx=1 I, Timer #f#ifit. TO A T1 HUHE= 0 #AE2E —FEM .

SYSCLK +
verflow
T :I/:: TLx[4:0] | THx[7:0] TFx  |— Interrupt
) I CiT=1 I
Tx Pin
TRx
GATE x=0or1
ANTx Pin

9.1.2. #x 1

B 1 5 0 ML, BR TR 16 frdh, e RI#Z AR K.

SYSCLK im0
JT=
Overflow
T o TLx[7:0] | THx[7:0] ¥ TFx |— Interrupt
| CHT=1 |
Tx Pin
TRx
GATE x=0ar1
INTx Pin
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9.1.3. &K 2

SEI SR BCE AT BN E AN 8 friHEEE, 4 TLx B, 7E8E TR AL FER, B3 THx rEE R
TLx 1, THx FEAKAESAR . ER & 0 FERT 1 R 2 (AR F .

SYSCLK =12
[+ 12 Y oo
T :I’/:: TLx[7:0] —— Interrupt

| CiT=1 I
Tx Pin

Reload

TRx

x=00or1
GATE THx[7:0]

NINTx Pin

9.1.4. 5K 3

SERT A 1 ER 3 ME IR TAE. Erfas 0 a3 PR E N 2 NISLH) 8 it %ids, TLO nIfE e 28/
TS, 5 ERES 0 Bk an C/T, GATE, TRO, INTO /& TFO. THO HAS/EEm 28/, SHER#: 119
R TR 1 TFL, THO #5435 52 I 28 11 17

QOverflow

T :f/: TLO{7-0] B TFO —— Interrupt

| CHT=1
TOPIn

TRO
GATE
ANTO Pin
SYSCLK II =12 II g THO[7:0] Overflow TF1  — Interrupt
TR1
9.1.5. Timer0/1 F72%
TMOD: Ei 2T h FFH
ok 89H, /5, EAIMIUG{E 0000-0000B
7 6 5 4 3 2 1 0
GATE ciT M1 MO GATE c/T M1 MO
T | T ¥ S — ] T ——— LT e — =
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GATE:

CIT:

M1,M0

0: HETRx & 1, Timerx HIffife

1: WA TRx & 1, H/INTx A&, Timerx A1{#fE

0: AENER

1 AE Tt

B AL

0,0: 1EA 13 frEmfit-Eas

0,1: 1EA 16 A mfit-£as

1,0: 1R 8 AL EBhEBEN TS, BEEMEAFT THX

1,1 X TO, TLO /& —A> 8 Sz @i /it #udds, THO & —A> 8 AL 4% T1 #lfs 1k

TCON: ER28/F B sl & e
Hudik 88H, /%5, SALAI4ETH 0000-0000B

7 6 5 4 3 2 1 0
TF1 TR1 TFO TRO IE1 IT1 IEO ITO

TF1: TL f tHbREAL Y TL e, ZASEHZNE L SPAT TLE R W, ZA 352
TR1:0: f51ET1

1. HFiE Tl
TFO: TO i AR EAL Y TO Wi B, ZA HBIE 1 54347 TO di kP IeS, %47 B 2his %
TRO:0: f&1E TO

1: JF4E TO
IE1: AT L AR E YA 1 PR AR, ZAL R EBIE 1 ST AN I 1R, 1A E B R
IT1: 0: 51 EXL AR, FAsR 1 0

1 510 EXL FEENHY, FeA A b 0
IEO: HNE T O AR & U AN O PR, ZAL S EBIE 1 SPAT AN I 0 B, 14 E B E.
ITO: 0: 5l EXO fKHL T, F2AE ARl 0

10 51 EXO NFEHT, FeAAMEH 0
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9.2. SENEE 0/1 =AY

(). #iv F £ EH#HTO LL10KHz f9407me i 55 20, SYSCLK = 12MHz #a#¢

T iE T AL B

TOMO EQU 01h
TOM1 EQU 02h
PTO EQU 02h
PTOH EQU 02h
IDL EQU 01h

ORG 0000h

JMP main

ORG 0000Bh
timeQ_isr:

to do...

RETI
main:

MOV THO,#(256-100)
MOV TLO#(256-100)
ANL  TMOD,#0F0h
ORL  TMOD,#TOM1
CLR  TFO

; WEEREE 0 %% N = SYSCLK x 100

; WEER A R 2

; THE A% 0 AREAL

ORL IP#PTO L IRFRENS 2% 0 U e 2K
ORL IPH,#PTOH :
SETB ETO ; HREERS 5 0 T
SETB EA ;R4 R
SETB  TRO  BEERSE 01817
ORL PCON #IDL o B MCU HE S R
JMP $

C:z3 =

#define TOMO 0x01

#define TOM1 0x02

#define PTO 0x02

#define PTOH 0x02

#define IDL 0x01

void timeQ_isr(void) interrupt 1

MEGAWIN
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To do...
}
void main(void)
{
THO = TLO = (256-100); B RS 0 Wi tH 3y = SYSCLK x 100
TMOD &= 0xFO; I1'S ¥ & eI 38 AR 2
TMOD |= TOMZ;
TFO = 0; INGEE W 2% 0 bR &L
IP |= PTO; IBEFEERT 2% 0 TRt e gt
IPH |= PTOH;
ETO=1; IMEREE I 2% 0 Hrlkr
EA=1; IMFEBE 4 = v
TRO=1,; INEENER 2% 03817
PCON =IDL; I E MCU #E 725 R
while(1);
}
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(2). 74y Z £ HFEEHTEE0 )7 SYSCLK (/255 TOX12)

T iE S R b

TOMO
TOM1
PTO
PTOH
TOX12

ORG
JMP

ORG

time0_isr:

to do...

RETI

main:
ORL
CLR

ORL
ORL

SETB
SETB

MoV
MoV

ANL

ORL

SETB
JMP

EQU 01h
EQU 02h
EQU 02h
EQU 02h
EQU 80h
0000h
main
0000Bh
AUXR, #T0X12 RN S 0 I AFE N SYSCLK
TFO i VS EREE 0 RGN
IP#PTO s R E R A% 0 AR SE
IPH,#PTOH :
ETO . (HEE I 8% 0 ik
EA s fRE4 R b
THO, #(256 - 240) ;T IRV 20us

TLO, #(256 - 240) ;

TMOD,#0F0h ; WEER S 0 MR 2
TMOD,#TOM1 ;

TRO ; JEBERTES 0

$

CiZ3 p= b

#define TOMO 0x01
#define TOM1 0x02
#define PTO 0x02
#define PTOH 0x02
#define TOX12 0x80
AUXR |= TOX12 IHEFEE I 2% 0 I8P SYSCLK
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TFO=0;

IP |= PTO;
IPH |= PTOH;

ETO=1,
EA=1;

THO = TLO = (256 - 240);

TMOD &= 0xFO0;
TMOD |= TOM1;
TRO=1;

IBEFETEN &% 0 Pkl a4k

IMEREE RS &% 0 Hhlby
I g2 SR e

RSB E I & 0 ik 2

AN FE R % 0

32
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9.3. PWM-Timer (PWM % 5)

— AN PWM KA L 8 A g 4%

9.3.1. PWM ERf 88451

CCAPOH CCAPOL

PWMEN
Pre-Scaler

Toggle
I

12 A A
System Clock 4
— 8 CL -
e

> B —
/32 A J
/64

A

8-bit

PWM out
128 Down Counter Toggle P1.0~P1.7
A
IDLE
CIDL PO32 | PO31 POS0 | CP32 CP51 CP30 ECF
| CMOoD
CF CR INT3
interrupt
CCON wectar
ot
CR
Tecar Tecart Tecare [
PWM Qutput P1.x < it et > et it >
Tecapn Tecarn Tecarn
Tecepn = (CCAPOH + 1) x Tsvstem crock X Pre-Scaler
Tecare = (CCAPOL + 1) X Teystem_ cLock X Pre-Scaler
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9.3.2. PWM ERf 2% %1728

CMOD: PWM R} 2SR &7 82

#uhik DOH, /5, SEAi4)4AR1E 0000-0000B

7 6 5 4 3 2 1 0
CIDL POS2 POS1 POSO CPS2 CPS1 CPS0 ECF
CIDL:  CPU ZWHA (IDLE) TH¥d=i
0: IDLE 5 PWM 5E I} 2% 4k 48 1%k
1: IDLE I PWM 5E i 2845 1E 1%k
POS[2:0]: PWM #i Hi M 1 £
POS[2:0] PWMEN PiMEg; HH A
0 0O 1 P1.0
0 0 1 1 P1.1
0 1 0 1 P1.2
0 1 1 1 P1.3
1 0 0 1 P1.4
1 0 1 1 P1.5
1 1 0 1 P1.6
1 1 1 1 P1.7
X X X 0 Disabled
CPS[2:0]: PWM it-# 285 #iik %
CPS[2:0] i1l
0 0 0 1
0 0 1 2
0 1 0 4
0 1 1 8
1 0 0 16
1 0 1 32
1 1 0 64
1 1 1 128
ECF: i HE PWM & B 28 [a) T i B A
0: Z%1l- CCON.CF £ 77 4 by
1: {#ifE CCON.CF £/~ A4 rh ik
CCON: PWM R 28 F ] 51788
ikt D8H, /5, HEALYIUEE 00XX-XXXXB
7 6 5 4 3 2 1 0
CF CR - - - - - -
CF: PWM & I 2% T i b &
0: HEsmddHASE o
1: 4 PWM itEem Fus i E 1. %5 EMOD.ECF=1 I}, ¥r=A4 — A rhlbrig k. 7] LA dAgiff ek
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WIFE 1.

CR: PWM JE ] 2 J3 sl 42 il fir
0: fFik
1: Jash

CACPOL: PWM 5% UKL FE o
sl EAH, /%5, HAi4)46{E 0000-0000B

7 B 5 4 3 2

BT bE b5 b4 b3 b2

CACPOH: PWM 52 LA S feas
ik FAH, /%5, HA4)4{E 0000-0000B

7 B 5 4 3 2

BT bE b5 b4 b3 b2
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9.4. PWM R~/

Q). i F & REPLT i 7550 15% HIKRTE

i it AL B

PWM_P17 EQU 070h
PWM_Pre_scale_DIV_8 EQU
PWMEN EQU 020h
CF EQU 080h
CR EQU 040h

ORG 0000h

JMP main
main:

MoV CACPOH,#192
MoV CACPOL ,#(255-192)
MOV CMOD #PWM_P17

ORL  CMOD#PWM_Pre scale DIV_8

ANL  CCON,#(OFFh - CF)

ORL PCON,#PWNEN

06h

; WEEAHN 75%

:, WHE PL7 #HiH PWM
) WE PWM R = KRG /8

; fisE PWM 1 1/O fith

ORL CCON#CR . A% PWM
JMP $
C 2z AA b
#define PWM_P17 0x70
#define PWM_Pre_scale_DIV_8 0x06
#define PWMEN 0x20
#define CF 0x80
#define CR 0x40
void main(void)
{
CCAPOH = 192; IR E 575 R 75%
CCAPOL = (255-192); 1
CMOD |= PWM_P17; %8 PLT #Hih PWM
CMOD |= PWM_Pre_scale_DIV_8; IEE PWM B = RENHE /8
CCON &= ~CF; 1
PCON |= PWMEN; IIfGE PWM HH 1/0 %
CCON |=CR; as) PWM
while(1);
}
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10. & 0 UART

MGS87FE/L2051/4051/6051 [ N RE X ALy, & n] AR 32EAT R S Andic.  J el R S 3L 5240
A FRHRFRR D RE A7 /7 2% SBUF, {HSZBR LAEC W2 B AN FM SBUF, —/MNRHT RS, Aoh—AFHFH.
AT AT LATE 4 DA AR AR .

10.1. UART &4

B0
FATER BT RXD (P3.0) HiIA/TXD (P3.1) #ith, 8 frd 4744 B AN T ah iU it . SR e ]
TE N RGN B 12 4050

Favacik
12

Baud Rate in Mode 0 =

B 1
10 A7 E D 8RB RXD (P3.0) #iAN/TXD (P3.1) #Hith, AW mas— NEhRsr (0) « 8 MRS
F—AMEIEAL (1) o SFF—WEI, 1R I EE & (R 777E SCON 1) RB8 . SRR 2 AR (1,

MO0
Baud Rate in Mode 1 = 23—2 X (timer1 overflow rate)

L 2

11 7 & D EdEEE RXD (P3.0) % AN/TXD (P3.1) #ith, HmiEdEaasmE—AEias (00 - 8 M s
i FTYRFEMIEE O A —AME 1AL (1) , RSTHIEE 9 MR AFE SCON [ TB8 fiiH, HUkIMEs 9 M7
JAE SCON 1] RB8. 53 [ 8 N RGUHT B 1) 32 7 AEkE 64 434,

Mo

Baud Rate in Mode 2 = a1 X Favscik

R 3
HITAETT S 2 M, HHBR R A AR
25‘.-1:D
Baud Rate in Mode 3 = 35 X (timer1 overflow rate)

£ L DU, A BT 18 SBUF 1o HAREREX B, RSahfEmt & /a3, £ 0H, KRl

MEGAWIN MG87FEL2051_4051_6051 5iHH5 37



40" H. REN 1, SV E sl 2 48 30, xb et s, Slleah e R 7E REN D17 Hos Il 22 4615 5 (RXD
RAEFBAD B A 2EE).

B 3tk iR 5]

H B bR ) D) RE I I A A LU AT R R LR A DU A S S i A AT i . XA DRSS A E R A A
—MENKIHIE . BRI T A8 R 75 2B SCON 1) SM2 fir. 7ER K 2 At 3 o, i3] 545 i & Given”
HOIE BT R AL, R RSP R AL RUK BB, XA, ERERG LA T, R
5 — Ak, AR HE AR 1, 2R SM2 e flife H— AN R b AL 5 BREE Y 8 4 24 /2 “Given”
MBI BT R AR, R R TR AL R B E 7. B0 SM2 TE .

R R A I
SEF—mids, W E R RS, SCON F1i) FE i & 7. FE 5 SMO AF SCON [H55 7 fir, 4
SMODO (PCON.6) N“1"f, SCON.7 A FE Difg, &N SMO Thag. T FE DhRERT, FrE 040 m #At:

THER.

10.2. UART &7

SCON: B O35 ras
bt 98H, /5, EAI¥)EAE 0000-0000B

7 6 5 4 3 2 1 0
SMO/FE SM1 SM2 REN TB8 RB8 Tl RI
FE: MAERAL . 2RI B — AT RUE I AT @ UART BRI g8 8 B AL, (e B RIEES, B %A
A2 PCON Zifr#s1 i) SMODO fihiiE 1
SMO: T SML 8 S ERERL, EAZAI A2 PCON FFf74s (") SMODO LZiE 0
SM1: A SMO & AT DR, LR ER:
SMO SM1 UART #ix, BREER
00 B0, FPALFAF2  osc/12
01 #: 1,8 7 UART A AR B kT Timerd 5 HY
10 120 2,9 7 UART fosc /64 oY, fosc /32
11 3K 3,9 7 UART A AR B kT Timerd 5 HY
SM2: e 2 f13 R 2 LB G R EAE N 2 503 H, A SM2=1 HERREIMEE 9 A EdE RBS 2
0, W RI B Wit EA SRS, ERNL J, & SM2=1 HEAEIEE 80 46z, M RIA
SIS . EARIR 0 H SM2 AR 0,
REN: FoVFE . i B AL GG %, REN=1 I f0¥F#EU, REN=0 2% -4k
TBS: B 2 3 HRORIERIEE 9 rEE, T LA TR B R B A B B
RB8:  #ixll 2 1 3 Rk iIsE 9 Argds, A 1 o, 8L SM2=0 RB8 & L5 1EAL . 7EREC 0
RB8
TI: RikwlbibrE. B0 0 o, TERIETEE 8 SRR R E AL, e, FERIE T AT 2 W)
PR A o FEATAPT AR b #0200 R R A SR B T
RI: Bl brbr . B0 Hr, BRI 8 A RET iR E AL . e QR PR AS 1EA 1 Hh AT ) e

1 EALAEAEATELA(SM2 T 15 0L BR A1) 0 0 Eh AT

SBUF: O RIiEAWEEE & 758
Hotk O9H, B2/5, EAIHILHE XXXX-XXXXB
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7 6 5 4 3 2 1 0
bT L& bh bd b3 b2 bl b0
SADDR: HihhF 775
ikt AOH, /5, EALYI4G{E 0000-0000B
7 6 5 4 3 2 1 0
bT L& bh bd b3 b2 bl b0
SADEN: il k&
ikt BOH, /5, E{4144{E 0000-0000B
7 6 5 4 3 2 1 0
bT L& bh bd b3 b2 bl b0

b hE E BRI SR S B S, 7T B SADDR 1 SADEN ki E Hihl, ZHs2 b, SADEN J& SADDR (1“5
TR, WREATR

SADDR = 1100 0000
SADEN=1111 1101

The given slave address will be checked
Given =110000x0 —» Except bit-1 is treated as “don’t care”.

5 MR G0 HHUHE Jy SADDR il SADEN Jit (T2 SR II25 B, 45 RAt 0" O e 20 . 1E RS
firJ5i, SADDR Fil SADEN #H B 1Ly O, AT 2" Given” bt f) 4 MM i A ff b 19 4 s ik o 1 5
S ML BT
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10.3. AT OH4EE

). i Z £ HBITOA Rl MR ¢

T E T AL B

PS EQU 10h

PSH EQU 10h
ORG  00023h

uart_ri_idle_isr:
B RI,RLISR i T AL A ER AT\
JB TILTLISR pOH W2 B R AT R % R

RETI ;R (A

RI_ISR:

; Process
CLR RI ; 15 RI AR
RETI ; Rz e

TI_ISR:

; Process
CLR T  TERR TIRRE
RETI ;TR A

main:
CLR T TERR T RRE
CLR RI . TERR RIFRE
SETB  SM1 :
SETB  REN ;8 PR 2, Rl RE
CALL  UART Baud_Rate_Setting 2% PASHELZER
MOV IP#PSL R R AT O R AR S 2
MOV IPH,#PSH
SETB  ES ; fEREERAT LTI
SETB EA ; [HREA: 5
ORL PCON #IDL; ; BE MCU HE = R

CiZ3 pi= b

#define PS 0x10

#define PSH 0x10
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void uart_ri_idle_isr(void) interrupt 4

{ if(RI)
{
RI1=0;
/ltodo ...
}
if(TI)
{
TI1=0;
/ltodo ...
}
}

void main(void)

{
TI=RI=0;
SM1=REN=1; 118 AL 2, HeUfiag
UART_Baud_Rate_Setting() 5% « FEBELER
IP = PSL; IHEFE B AT ORI e 2k
IPH = PSH; /i
ES=1; I S e ER AT R T
EA=1; IMEgE 4R P b
PCON |= IDL; B MCU #E 25 RAR
}
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11. Bl E A%

MGB87FE/L2051/4051/6051 $2 4 J7 — /ML E 4%, 24 1E [l A i AINOCPL.0) FEL K F al g A sy AINL

(P1.1) I Eb o 28 8 40 v 75 ) 2 4RIk . ACSR.ACEN A RE LI 8% . 38— RAERELL B8, &R HIAE

10 FAD R ANFRE 1, T AAEIX BE R AN B B8 L% Fh T, I L7 1 ik L s 2% P T i vl Bk Ll s R Wb s

@Ik ACSR (1) ACM 1] LAJT (1 15 i L2 i P BT X . X4 ACM BT 182 (1 v W7 45 A2 J A ) Tl A 8 v

& ACSRACF & & 1, FlWrbrd ACF nf LI A28, W LARDR 2724 —A b, H R A SRR . A4
EL# e 7E CPU S WA IDLE B s i s R Ik TIE.

11.1. RS

_[>_, To CPU read P3.6

P1.0 (AIND)
P1.0 [AIND)

i /N

Timer 1 Overflow

[Tl

. A ' A
Compare g
Start Compare

Comparator Interrupt detecting logic,
example of negative edge comparator interrupt with debounce

CF

Start

Comparator Structure

BEAHLE AN S4 I ZILLACE R, IXRE A EL AR AR W & A A BSOS 5 . =R IR BT LIk
PR AR . EIRBNT, EN S 1P ACREES 1], A S R A A A, PO — R BRI 75 55 45
PIAS E I SRt o AR PTUCREERI SR AR IR AT ACF B 1, I 28 . JE IS T DAL 7 I s F) it tH 3R 47 1
o PUONERNSS 1 —BEAMFMAEIEAT, MEE AR PN H DL ORAIERAE R 0 — N A, FrLAERIah
WIS LR WA e, TP IRRE AR AR UG IS 1A BRES 2 /N A 2 1)

11.2. BRI LB B B 17 e

ACSR: HEH#llhEgassah]. METFHFER
Hihk 97H, /5, KAIWIUG{E 0000-0000B

7 B 5 4 3 2 1 0
ACIDX - - ACF ACEN ACM2 ACM1 ACMO

ACIDX: CPU ZWHER (IDLE) H##sITx

0: IDLE K} b g ik TAE

1: IDLE W} b as 4k el TAE
ACF: AU LA 28 Wb i

0: HEgffHE o
42 MG87FEL2051_4051 6051 iyiEH+5 MEGAWIN



1: ACEN=1 H ACM[2:0]71 % & i Ebis btk & 2B H B0 E 1. T IrBEwE 1E ) Bite[EAC]{# At midk

1k
ACEN: PRI LL AL 2 A E
0: ZEik. 75 O BEArHs i LB o i ot A 1 JF ELB 1 ACF 72 rh i
1. flifg.
ACM2~ACMO:  EE# s bt Uik £
ACM[2:0] Interrupt Mode
0 0 0 Negative (Low) level
0 0 1 Positive edge
0 1 0 Toggle with de-bounce
0 1 1 Positive edge with de-bounce
1 0 0 Negative edge
1 0 1 Toggle
1 1 0 Negative edge with de-bounce
1T 1 1 Positive (High) level
VDD
Vin
. +

Vo

{ﬁ\f-l-u-:ﬂ‘sal‘} = Vref < {UDD-V&I’I‘EH}.
Vortset = 0.3V
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12. &I ER 28 (WDT)

12.1. WDT &4

B-bit prescalar

18-bit timer

-

IDLE
=D, r——
|\-'\-RF| - IEw\- | :.a.'.-l mn_l PSZlPS' IPS‘_\ |
1 WOTCR Repister
12.2. WDT FF5
WDTCR: &5 575
Mk E1H, 35, EA0)46{E 0X00-0000B
7 6 5 4 3 2 1 0
WRF - ENW CLRW WIDL P32 PS1 PS0
WRF: 2 WDT #i i, ZAgE 1. BEEE
ENW: EI RN . ), Z6h HWENW & 5&E
1. ffRE, GEE:  (EREEMEANRE R A
0: #*
CLRW: Mz E 1, HIEZE WDT iH48Es
WIDL: FHE, %A H HWIDL & E
0: fE IDLE Bz M1k WDT 1144
1: 7F IDLE B0 N 4k4: WDT 114k
PS2,PS1,PS0: WEEI Mt i, LHjE, %A H HWPS2:0 W E

44
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PS[2:0] Pre-scalar Value
0 00 2

0 0 1 4

0 1 0 8

0 1 1 16

1 0 0 32

1 0 1 64

1 1 0 128

1 1 1 256

MEGAWIN
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12.3. WDT ~54%85

(V) EEFEK: (EFEWDT 7£HEFFWDT 77045y 1132

T = A )

PSO EQU 01h

PS1 EQU 02h

PS2 EQU 04h

WIDL EQU 08h

CLRW EQU 10h
ENW EQU 20h

WRF EQU 80h

ANL WDTCR,#(OFFh - WRF) ;T WRF 5&5(5407)

MOV WDTCRH#ENW + CLRW +PS2)  ; flifig WDT Jf HiEH: WDT Hisnsih 1/32

C 15 g i
#define PSO 0x01
#define PS1 0x02
#define PS2 0x04
#define WIDL 0x08
#define CLRW 0x10
#define ENW 0x20
#define WRF 0x80
WDTCR &= ~WRF; IR WRF 43 E(5“0”)
WDTCR = (ENW | CLRW | PS2); IMEE WDT I HiE$: WDT o4 1/32
/I PS[2:0] |WDT T4 i i i
o0 |12
o1 |14
o2 |18
i3 |1/16
o4 132
i 5  |1/64
I 6 |1/128
7 |1/256
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13. B4

LI, P A ST a 9 BOAE,  1/0 3185 L4 %] VDD, FEfF WEALA CHht. 0000H. i

SRR T E 1 ISP AT H b FF A AT - MG8T7FE/L2051/4051/6051 jadt A5 PUFh S A1 M. EHE A7,

WDT &A1 AR AL

13.1. BALIR

Software Reset ——

7

External Reset
POR ﬁ’;D—’ Internal Reset
WDT Reset

MEGAWIN
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14. YRS

MG87FE/L2051/4051/6051 SZ ¢ Fi44 LA 0: 25K IDLE #R A4 s, J#IE PCON & A7 K450 o

14.1. B HEEFA
14.2. %2 IDLE #,

Al LUE I A7 08 PCONLIDL £, st NS, BT, RGNS CPU IRt 4,
CPU K%, RAM. SP. PC. PSW. ACC #fR# K. 11O v AR FEE Y FTZ5H . AWM g & NN
BRI, B, R AL IR B v PR AR — A AR A S AL P DR R PR S (15, IR AT Ak
FRETIR I P TR ECR 215 Bk PCON.O 1 B & & bW, FERB NP R SR, RA 7 WHR[E
JEA S FIEPATHEN S NEAIR L G . SWEEU N Er 48 00 2% 1. PWM AIER CAERE 9840 T
TARIRZ, B LLE g 12 1HI8 1T

P1.0 #1 P1.1 7R3 A 4N Ehr BE LN RiXiE 0, AAMH LRGN T E 1, siF £ 7 AUXR.P10PU
5 AUXR.P11PU 15 N & 1.

14.3. FHHEERX

A PLERE B 0B PCON.PD A7, st A i s R iR, IR as g1k, Flash f7fif 4%
FH DA RS, R L ARSI R I, fEJ/D VDD R % RAM A BET R S bR, (BRFIRDIRER
fi4y SFR A RIA e RERFFE. AMEAL, BB, SMErPIreE s eiE 1 GEM 10 1 GPIO) fi¢
fill 2R Gl 3 AR

R ATENIE H 4 5 20 255 4 fRb 5 A4 R ik NB R E N s B

14.4. e

HRERFBI/INTO (P3.2). /INTL (P3.3). /INT2 (P4.3). /INT3 (P4.2) PUANHNE A I vl A 52 G538 it e A
2, AR A D6 257 14E N it FELSE 2T A R 1 B R — 201

FFINT2 (PA.3) ik a) B A0l b 2% o5 ] HAFAE/INT2 il (XICON.EX2=1) i, P4.3 % N [F#E
REME RS0, [FIFERUZE/INTS (P4.2) FRlrm &4 PWM (5 H H £ RE/INT3 #1l7 (XICON.EX3=1) i}, P4.2 i\
I LT R RS R R St

HHAAF R 77 . CKCON3.PWDEX=0 i, Mafiit iy py i B, T O R Bt R G008 H e H s
X, PRGEITWBIRY, WIBEEIFETHEL, (2 CPU ZEAE 2 Py i B i Boili i A4 AT 2, ikt 5,
Wi R 52 AE TAE . A T S rh Wil A ok, A IR 25 AR 7 PR R BT AT S A5 b, A b DG P B AR A2
KIS (8] LLSE R Gife e « CKCON3.PWDEX=1 i, Ml i bz, 5arkpor A FEFZ CPU. il k512
J R AE T I B R ST S A TR R AR
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14.5. R HEE

AR R AL R A RS SR AL PWDEX=0 I ISR R = A, AL RST 45 LM H-T I R G0IR s B
o G IEIRG;, WIS BHIT AT, (2 CPU ZEEE 2 Py AR B oH iy 4 JT 460 AT48 % . E AL RST 44
ZRORFF AR B I 18] i) g HT AR R Ge e 2 B AL, BALMA RST 28 Bl AT I BT ia AT RE 7 o

{E R /22 IDLE BRI 2 A, mrps HLEE A (IR AR BUSFEHIBD. REFr 1IEH M
BEN IDLE f a5 — 2648 2 AT o TN A FREE A2 25 1R D7 1] A RAM 1, (HT5 1] 1/O i FACE #2E1E, N T
PRAEATHRHAS 10 1, {E3EN IDLE 59 J5 AN EJES 110 HESMNTAF 23 10TE S (R Inpi E| =/~ NOP

L.

14.6. 38 I/0 GPIO MR

IR PAWKPE ¢ P3WKPE & /788 B4 1, P1. P3 I#SE A MeBEIfAE /7. P3.2/INT3 B¢ P3.3/INT1 [+
Wi 25 1L {HAf 5 T PAWKPE #F A7 astHNAL, P3.2. P3.3 R HAMEThAE . (H2& P4.2/INT3 5 P4.3/INT2 H At
iR T kA REMRIE R G

GPIO [ AT ri 254l T PWDEX=0 B (/M i 547, GPIO JATH T T BRI RS pl e, $k¥#8 T UaHR
i, WIBHHERFFaTHEL, (2 CPU ZLEER| NI B E0i i A T4 2, iHEum i fE, A KREH W, CPU
FEUH AL HHE N s A ) N — 238 S A PATIE P . a2 i, AEMRBERY GPIO O A MEEThAE A &= A4
i

14.7. HIREH A5

PCON: HLJF#EH|FFe
otk 87H, 82/5, KEA7W)4G{E 000X-0000B

7 6 5 4 3 2 1 0
SMOD SMODO | PWMEN POF GF1 GFO0 PD IDL
SMOD: AT ORI A7
0: 2%b

1. ffige, EHT 71, 2, 3.
PWMEN: PWM { REA7

0: PWM-Timer {52 I 28 F

1: PWM-Timer /£ PWM, dit POS[2:0]i% £ il A i 11
POF: FHARE

0:  WJiF R A

1. (UNAE BHEAIRT S E”, HEEMIEMASRMZAL, XA A 20 A B o

GF1. GFO: /™ As &7
PD: FidL (Power-Down) s

0: fFf—AMEH Power-down $4f & 4K 2307E 0

1: B 1N A
IDL: IR (IDLE B #8467

0: fRfT—ANBH IDLE FH4: kAR HEhE 0

1: & 13N IDLE #50
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PIWKPE: P1 [OMEE{Z ]
ikt D7H, 25, ZAL¥4G1E 0000-0000B

7 6 5 4 3 2 1 0
P17WKP | P16WKP | P15WKP | P14WKP | P13WKP | P12WKP | P11WKP | P10WKP
P1nWKP: P1 i 15 & A7

0: 2% 1M ThAg
1: fHFREMERINRE, 26N 10 LR R R40E H Power-down 5 IDLE =4

P3WKPE: P3 [OMEE{Z ] e
ikt D6H, /5, EALY4G{E 0000-0000B

7 6 5 4 3 2 1 0
P37WKP - P35WKP | P34WKP | P33WKP | P32WKP | P31WKP | P30WKP
P3nWKP: P3 Mg ¥ & A7(P3.6 V&4 Mg Th g

0: ZEiEMefiEThiE
1: fHAEMEEETIRE, XTI 10 FHH BT BRI R 40 1Y Power-down 5 IDLE £t

50
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15. RGiH} 8
15.1. BYBh &0

XTAL1 p| XCKS[50] |—» ISPIAP Logic
L Oscillaing
= ircui
XTALZ Circuit
12T
| 0 4 | scksza | svscik
OSCin X2 &1 (System Clack)
INT_OSC
CKCOMZ2EMSTR
Enable INT_OSC

15.2. BIBhaFfras

CKCON: 4P &7 5%
itk C7H, /5, BAIHIIEME XXXX-X000B

7 B 5 4 3 2 1 0
- - - - - SCKS2 SCKS31 SCKS0

SCKS2~SCKSO0: ] 4mfE R Gt shik &

SCKS[2:0] FFEE (Fevsck)
0 0 O CLKin

0 0 1 CLKin /2

0 1 0 CLKin /4

0 1 1 CLKin /8

1 0 0 CLKin /16

1 0 1 CLKin /32

1 1 0 CLKin /64

1 1 1 CLKin /128

CKCON2: H4piss|&F7as 2
bk BFH, #2/5, SEA7#)46{E XX00-1010B

7 6 5 4 3 2 1 0

OSCDR ENETR XCKSS ACKS4 XCKS3 XCKS2 XCKS1 XCKS0

OSCDR: fdRIXENAL, BRUME BT E, AREE 55
0: FhIRIG 23 T LLALHE K H] 48MHZ
1: PR/ FRIRIE 28 DARRAR EMIGE I 75 SN 75 2 o B it 75 1 e
EN6TR: 12T/6T fZfilfi, BRUME BRI E, rREE RIS S e, 35 AR A R i
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CKCONBS.EN6TR £z, ‘EATMIhEE—HFERT .
0: MCU TAEfE 12T X F
1: MCU TAE#E 6T iR
XCKS5~XCKSO0: A ISP/IAP [f) g FE R 3 4 B IR MR AL

XTAL@12T XTAL@6T XCKS5~0
1MHz 0.5MHz 000000B
2MHz 1MHz 000001B
3MHz 2MHz 000010B
4MHz 3MHz 000011B
45MHz 22.5MHz 101100B
46MHz 23MHz 101101B
47MHz 23.5MHz 101110B
48MHz 24MHz 101111B
XCKS [JERINE ¥ 001010B(XTAL=11MHz@12T)
CKCONS3: fshiEl #7758 3
bk 8FH, /'S, EAIWILGHE XXXX-XX0XB
7 6 5 4 3 2 1 0
- - - - - PWDEX | ENBTR

PWDX: fi Hi 2 (Power-down)iB ! 5 % & A7
0: PN HBE B2 i)
1: A

EN6TR: 12T/6T il fi, BRIV E, Al PS5, 55 AR AR R 32

CKCON2.EN6TR £, ‘EATHIThRE—FE.
0: MCU LfEfE 12T #ixUF
1: MCU IAEfE 6T R
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16. FE 4R FE (ISP)

IFD: ISP/IAP Flash $iE & i 52
bt E2H, /5, EA7WIE{E 1111-1111B

7 | e | s | 4 | 3 | 2 | 1 | o

il

IFD N ISP/IAP #1E s 27 /785, ISPIAP #HAT S S5 #/ERT, IFD 1E NEEEZE X . AT i IAPLB i,
IFD 5 IAPLB [#{&

IFADRH: ISP/IAP HuhlfE 4
Mk E3H, /5, EAI)46{E 0000-0000B

7 | e | s | 4 | 3 | 2 | 1 | o

ek

IFADRH 177 ISP/IAP #2411 B AR Huhk 1 =4

IFADRL: ISP/IAP Bt k3
Huht E4H, 2/5, EA7#]4E1E 0000-0000B

7 | e | s | 4 | 3 | 2 | 1 | o

IRz sk

IFADRL {77 ISP/IAP #:1E 11 B stk AL, 7E3EAT TTHRERIS, IFADRL FO{E # 2 0%

IFMT: MR RFEH
Hihk ESH, 825, EAYIEEE XXXX-0000B
7 | e | 5 | 4 3 2 | 1 | o
{4 (00000) A%

Bit[2:0] B
0 00O TIIRE
0 01 ¢ Flash 3
010 5 Flash ##
011 % Flash %38 71
100 W E IAPLB
10 1 SEHL IAPLB

IAPLB: IAP {RIAAFHE
kA ra b, 55, RAWIMGE 1111-1111B

7 | e | s | a4 | 3 | 2 | 1 | o

IAPLB %i#=

IAPLB HF & X IAP Z A ML A IR, BT Flash T K /NRN 512 2715, AT LA IAPLB [IME 4 AU 1R
B 1APLB (7772
IFMT = 0x05;
ISPCR = 0x80;
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SCMD = 0x46;
SCMD = 0xB9;
ILERT \ED AR 77T B 4 \APLB A1
WHE IAPLB 7%
IFD = ??; /|/%\APLB #9715 A IFD #
IFMT = 0x04;
ISPCR = 0x80;
SCMD = 0x46;
SCMD = 0xB9;
IAP X315 1 IAPLB F1 ISP 2 da bk 3 [ v g
IAP {5i21 % = IAPLB * 256
IAP =it = ISP #agfiiht — 1
F4n: W IAPLB=0x12, ISP [fiahihl 2 0x1C00, NI IAP 774 2% (178 A2 T 0x1200~0x1BFF.
B R M2 IAPLB MEARE KT ISP [ as

SCMD: ISP RfFfr& &1ae
Hohk A E6H, 132/'5, EAIWIGHE XXXX-XXXXB

7 | e | s | 4 | 3 | 2 | 1 | o

A A
i 4

ISP/IAP/IAPLB FI#:/F#3 T ZF SCMD F /248 Kbk, 4 ISPCR.7 1" H. SCMD JlIii/F 5 A\t 4“0x46 0xB9”
i, ISP #AE# il

ISPCR: ISP & &1 4%
Hhhh ETH, B/5, EAPI6ME 0000-XXXXB
7 6 5 4 3 2 | 1 | 0
ISPEN SWBS SWRST CFAIL -
ISPEN: ISP/IAP f#&EfT
0: 4 JSZ5H ISP/IAP 4 F /B Th g
1: fHHE ISP/IAP gmfe HERRIGLTh A
SWBS: 5] Sk
0: HEAijEM AP X H 3
1: EA7JEM ISP X B 5
SWRST: #fi 5 Arfik & 47 il fr
0: T
1: ARSI, A B EZERE
CFAIL: ISP/IAP it 4 & 5047 S
0: ISP/IAP #:1F 5 2h
1: ISP/IAP #4E 2

MG87FE/L2051/4051/6051 A IDLE #ixt 2 58p ISP ##:4F, 1R —4 CPU %45 LU Flash 171
LSy ISP S . —H ISP BUT5E, CPU B#MeEE - I3 AT A ISP 841~ — 44, BA
ISP 5 i 1] W i 25 4% 17 40k 401

ISP 2 il B B AT — > PN B s B 2% 72 AR I 7 e 451, v LLIE I CKCON2.XCKS[5:0] % 15 & LATS ZIFS 1 1 2
IR FERT o
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17. NHEF 42 (IAP)

MG87FE/L2051/4051/6051 1] 4L FF/EM# 2% (AP-memory) K/ R 2K/2051, 4K/4051, 6K/6051.
IAPLB 5 ISP jftdf itk [a] i) Flash o] UL SCRNEHE INATE 1AP, wl L HFE 7@ i ISP #EfE G, 1AP mI L@
it IAPLB SR AR H AN

2 MCU M\ HFER X AP Ja shist, N FER R BEAFEL LAP X351 AP X35 K ISP [X 35 [K 52 A4 T 207 1)

2 MCU M ISP JEZhI, AP XI5 IAP XIARRERE ISP 584 HL.
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17.1. 1AP 7~54%88

n ERTE, B FISPEL AR AT RH T IAPHRAE, X e Rya g T SR
T

fuh ke« DU R AL IR A

ORL CKCON2, #011h; CKCON2[5:0]=011h, fR# MCUIZ{T{E 11.0592MHz

MOV ISPCR, #10000000b ; ISPCR.7=1, /BH ISP

MOV IFMT, #03h  ; HEFFTUEEEREN

MOV IFADRH, ?? ; S [IFADRH, IFADRL] ANTUHuht
MOV IFADRL,??  ; ! XAUIHILIE TAP 74X

MOV ~ SCMD, #46h ; flRE) ISP AbEE

MOV SCMD, #0B9%h

s U B 25 1R12 1T, BB 5E R

fi A g R A 3 (0 T8 7S AR

ORL CKCON2, #011h; CKCON2[5:0]=011h, f&i% MCUIE4T{E 11.0592MHz

MOV ISPCR, #10000000b ; ISPCR.7=1, /8H 1Isp

MOV IFMT,#02h  ; i&# 4R =X

MOV IFADRH,??  ; i,E'ﬁ [IFADRH, IFADRL] AFTiHulL
MOV IFADRL, ?? ;o XANEY LR AE TAP TEAEX
MOV IFD,?? ; 3ET IFD MEHEHITHRIE

MOV ~ SCMD, #46h ; flRE ISP AbFE

MOV SCMD, #0B9%h

i BUER AR IRIEAT, BRI ENK

fih AR SR (K AU

ORL CKCON2,#011lh; CKCON2[5:0]=011h, {R# MCUIB4T#E 11.0592MHz

MOV ISPCR, #10000000b ; ISPCR.7=1, /8H 1Isp

MOV IFMT,#01h  ; 1&# 3

MOV IFADRH, ?? E [IFADRH, IFADRL] Atk
MOV IFADRL,??  ; ! Tt DAZRAE TAP 171K [X
MOV SCMD, #46h ; CRA Isp AbEE

MOV SCMD, #0BSh

; MAER RN 2T R8T, BEEIAE 5T

MOV A,IFD  ;HIfE, SeHHAIBHEIE IFD 4728 T
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18. M INHIRF BRI RE &5 77 4%

AUXR: M hniz & 78
kv 8EH, /5, SEAIMI4A{E 0000-0000B
7 G 5 4 3 2 1 0

INT3H INT2H P15FS P14FS P13FS P12FS P11PU P10PU
INT3H: INT3 filt & J5 3

0: INT3 L il B8 P4.2 T FEHT fi &

1: INT3 /& H Pk B8 P4.2 il
INT2H: INT2 filt % 75 2

0: INT2 iR HE il B8 P4.2 T FEwE fi &

1: INT2 /& Pl Bk P4.2 AW il
P15FS: P1.5 22 #ufdifig

0: P15 5 P35 fREFFEAMIThAE

1: P15 {F P3.5/INT1, P35 {E P15
P14FS: P1.4 22 #effifig

0: P14 5 P34 fREFFEAMTHAEE

1: P1.4 {F P3.4/INTO, P3.41F 1.4
P13FS: P1.3 22 #ufdifig

0: P1.3 5 P43 fR¥:FEA HIThAE

1: P13 {F P4.3/INT2, P43 {E P14 (0% MCU {34k % %% XTALL A GPIO )
P12FS: P1.2 22 feffifig

0: P12 5 P4.2 {fFF5A HIThAE

1: P1.2 {F P4.2/INT3, P4.2 {£ P1.2 (N5 MCU 1 P #5437 %% XTAL2 AN GPIO i)
P11PU: P1.1 i HipHAEfig

0: PL1ANJFRIRAT BHi

1: PL1 NHm Ed
P10PU: P1.0 b HipHfHfAE

0: PL1.0 AJFRIRAET EHi

1: P10 NHIm Ed
P1.1. P10 BRI\ ML N-MOS TE_Efifi i, BEfE AUXR A% E PLLPLO &7 . g
P1.1. P1.0 AIfE GPIO 1 H. P11PU/P10PU #ffREMIIEHL, FEMHBIART, FHRAIMNE Lhr CPU AREIRENKH

AUXR1: PIn#EEHIEFFERE 1
kA A2H, /5, EAIYIME{E 0000-0000B

7 6 5 4 3 2

P14FD * * * GF2 * * *
P14FD: P1.4 i Ixz)
0: IEHIKZE)

GF2: iEftrE 2
* Y5 S % MG8TFE/L6051 4051 2051 V0.10.pdf 57 FH SCAFUE B (B P#sax esr, N 0)
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19. TR 1% B

LOCK XF ROM XIgmet, AT EAREN Bl T, BB RINE

HWBS | LHKE, % ISP AL E, &5 EeHAT ISP Y

HWBS2 | Wi ISP (ARG AL E, MIE b e Ande 5 A ge A7 I 5] AN ISP ARRY 4B 04T
EN6T MCU TAF 6T/12T #xik#%, R 6T ik

OSCDN | H T & f iR os 1R 30RE 7T, U diRe 5 vl LU/ EMI,  [RIIN 2x /b FE
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20. BRAXTHE S

MG87FE/L2051/4051/6051 (5V RZAH)

SH e E¥ive
IR SR I 22 -55 ~ +125 °C
{E i -65 ~ +150 °C
1O RIS AR 6] b HA -0.5 ~ VDD+0.5 \Y
VDD I F -0.5~+6.0 \Y
O B 400 mA
1O Iy e KR L3 40 mA
MG87FE/L2051/4051/6051 (3.3V M)

¥ Bl L ¥iv
PRSI w22 -55 ~ +125 °C
FE it it L -65 ~ +150 °C
1O RN S A B EAT o) b HA, -0.3 ~VDD+0.3 \%
VDD [ X i -0.3~+4.2 \%
O H SR 400 mA
1O 11y 55 KR L3t 40 mA

TER: SRS HOH I FIR 25 I A0t i K HUE A T BE2 0 B A R AMESRIR o IX S HRE —ANBEREAT IR
HDIREBRAT I B RBUEAE, AR BRSSP, BN RS

i ¥ e 3B AT AR E T

MEGAWIN
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21. AN
21.1. Bk

VDD=5.0V, VSS=0V, TA=25°C, 12T #i=

- SEA |
e - M T T A T
Vi | BIAEHE (P1, P3, P4) 2.0 Y;
Viie | SIS (B4 RESET) 35 v
Vi | BIAGHEE (P, P3, P4) 08 | V
Vie | BINRHE (RALED 16 | V
liH BN ER (P1, P3, P4) Ven=VDD 0 10 uA
li ORI (P1, P3, P4) Vpin=0.4V 20 | 50 | uA
lor | BN R RRUSBEZ HIR (PL, P3, P4) | Vppn=1.8V 250 | 500 | uA
lons | #tH s R (P1, P3, P4) Ven=2.4V | 150 | 220 uA
lout | UK (P1, P3, P4) Vpin=0.4V 12 mA
ez | Lo [ ™
loie | ERBEBIT Fose-laMiz sl am
lpo | PR 01 | 10 | uA
Rrst | AL 1) A 5 F Hr B RE 100 Kohm
VDD=3.3V, VSS=0V, TA=25°C, 12T #ix

o 5. ,
s =% A TR T e |
Vine | s E (P, P3, P4) 2.0 Y;
Vie | SNE S (E AL RESET) 2.8 Y;
Vi | BIARHEE (P, P3, P4) 08 | V
Vie | SINRHE LD 15 | V
liH WNERER (P1, P3, P4) Ven=VDD 0 10 uA
i BMINKEHER (P1, P3, P4) Vpin=0.4V 7 30 uA
loe | BN FRRISBRZ B (PL, P3, P4) | Vppn=1.8V 100 | 250 | UuA
lons | % s (P, P3, P4) Vpin=2.4V 40 | 70 uA
lout | HIHUKII R (P1, P3, P4) Vpn=0.4V 8 mA
o | st e R
leo | 5 AR S ALY 01 | 50 | uA
Rrst | A7 E P35 Ny B fH 200 Kohm
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22. BHEER~T

PDIP-20

o~

D

o M P e

D

El

hiel St b el Tt bl Bl

[

0

0.018typ.

0.080typ.

SEATNC PLANE

NOTES:
1.JEDEC OQUTLINE : MS-001 AD
2."D""E1" DIMENSIONS DD NOT INCLUDE MOLD FLASH OR

PROTRUSIONS.MOLD FLASH OR PROTRUSIONS SHALL NOT
EXCEED .010 INCH.

3.eB IS MEASURED AT THE LEAD TIPS WITH THE LEADS
UNCONSTRAINED.

4.POINTED_OR_ROUNDED LEAD TIPS ARE PREFERRED TO
EASE INSERTION.

S5.DISTANCE BETWEEN LEADS INCLUDING DAM BAR
PROTRUSIONS TO BE .005 INCH MININUM.

6.DATUM PLANE [H] COINCIDENT WITH THE BOTTOM OF LEAD,
WHERE LEAD EXITS BODY

PDIP-20
Symbol MIN NOR MAX
A 5.334 | 0.210

Al 0.381 |0.015

A2 3.175 0.125] 3.302 10.130| 3.429 | 0.135

D 24.892 10.980 | 26.162 1.030 | 26.924 | 1.060

E 7.620 /0.300 BSC

El 6.223 |0.245| 6.350 |0.250 | 6.477 | 0.255

L 2921 |0.115] 3.302 |0.130| 3.810 | 0.150

€8 8.509 |0.335| 9.017 | 0.355| 9.525 | 0.375

8" 0 T 15"

mm/inch

MEGAWIN
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SOP-20

ﬁHHHHHHHHH - TSEDEESC:OUTUNE:MS—OHAC

2.DIMENSIONS D" DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS.MOLD FLASH, PROTRUSIONS
AND GATE BURRS SHALL NOT EXCEED .15mm (.006in)

PER SIDE
3.DIMENSIONS "E” DDES NOT INCLUDE INTER-LEAD FLASH,
e} i OR PROTRUSIONS, INTER-LEAD FLASH AND PROTRUSIONS

L ) SHALL NOT EXCEED .25mm (.010in) PER SIDE.
EEEEERY S

0 N~
0.016typ. L 0.050typ.

E
H
0.020x45°

I

CT

—~ 2| sOP-20
Symbol MIN MAX

A 2.362 | 0.093 | 2.642 0.104
| Al 0.102 | 0.004 | 0.305 0.012

SEATING PLANE

D 12.598 | 0.496 | 12.903 | 0.508
E 7.391 | 0.291 | 7.595 0.299
H 10.008 | 0.394 | 10.643 | 0.419
§° L 0.406 | 0.016 [ 1.270 0.05
1 'R o re
| mm/inch
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23. B NA

Rn P 1745 RO~R7
direct 8 I N7t as, B
1. PiBAHit 2% (00~7F) i Hutik
2. Wk ThBE 247 2% (80~FF) [y dtuhit, 411 PO,PSW,TMOD, ... %

@Ri H 77 f748 RO B R1 T 51 1 N RAM i
#data 8 i
#datal6 16 v %
Addr16 16 i) H ik, mr kL4 2 Bk 64K
Addr11 11 A7 B Bk, nl Bk 1R S kit 2K
rel HIEMSH 8 (bbb Az &, FTAExT bk Bkis
bit 14> bit: F8FA AT A T4k A7
A Zm#s Acc

C# CY BT AR &
AC A AR

Bb &2 fL BO~B7

D 47 2H (4bit)

FO J#5 0

| Gl

PC P ds

SP HERR

B iy B

DPTR T2 B sk 75 7 2%

@ )4 U

$ T2 vH s 4 AT e

reg AT

*oT iz 1ML EW= 6 AN i
* 12T #50 1 ANELS =12 ANE 8P 1

Hllfeik
e B[P FAH | AT
MOV A, Rn Acc € Rn 1 1
MOV A, direct Acc € direct 2 1
MOV A, @Ri Acc € Ri 1 1
MOV A, #data Acc € data 2 1
MOV Rn,A Rn < Acc 1 1
MOV Rn,direct Rn < direct 2 2
MOV Rn #data Rn € data 2 1
MOV direct, A direct € Acc 2 1
MOV direct,Rn direct € Rn 2 2
MOV direct,direct direct € direct 3 2
MOV direct, @Ri direct € Ri 2 2
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MOV direct #data direct < data 3 2
MOV @Ri,A Ri € Acc 1 1
MOV @Ri,direct Ri < direct 2 2
MOV @Ri,#data Ri < data 2 1
MOV DPTR #datal6 DPTR < 16bit data 3 1
MOVC Acc € (A+DPTR)HuIE AT di (15038 1 2
A @A+DPTR

MOVC A @A+PC | Acc €& (A+PC)Hhit jiTH5 1) ¥ Hi 1 2
MOVX A @Ri Acc€<4Mi data 1 2
MOVX A @DPTR | Acc€& 41k 16hit data 1 2
MOVX @Ri,A 4h data< Acc 1 2
MOVX @DPTR,A | #Mi 16bit data€ Acc 1 2
PUSH direct HEFR € direct 2 2
POP direct direct € Mk 2 2
XCHARnN A Fl Rn Hi#t 1 1
XCH A direct A Fll direct F.#t 2 1
XCHA @RI A fl Ri Hir 1 1
XCHD A,@Ri A I Ri FIEPY H 1 1

HARBH

ADD A,Rn Acc € Acc+Rn 1 1
ADD A direct Acc € Acc+direct 2 1
ADD A,@RIi Acc < Acc+Ri 1 1
ADD A #data Acc € Acc+data 2 1
ADDC A,Rn Acc € Acc+Rn+C 1 1
ADDC A direct Acc €< AccHdirect+C 2 1
ADDC A,@Ri Acc < Acc+Ri+C 1 1
ADDC A #data Acc €< Acc+data+C 2 1
SUBB A,Rn Acc € Acc-Rn-C 1 1
SUBB A,direct Acc < Acc-direct-C 2 1
SUBB A,@Ri Acc < Acc-Ri-C 1 1
SUBB A #data Acc € Acc-data-C 2 1
INCA Acc € Acc +1 1 1
INC Rn Rn < Rn+1 1 1
INC direct direct € direct +1 2 1
INC @RI Ri € Ri+1 1 1
INC DPTR DPTR €« DPTR +1 1 2
DECA Acc < Acc-1 1 1
DECRn Rn < Rn-1 1 1
DEC direct direct < direct -1 2 1
DEC @Ri Ri €< Ri-1 1 1
MUL AB PIEORTR, 2558 m )\ BN B\ BN A 1 4
DIV AB Acc FLL B, BifEA Acc, REUFA B 1 4
DAA Acc 1+ 1 il i 5 1 1

MGB87FEL2051_4051 6051 1iHH+S
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WiRis
ANL A,Rn Acc € Acc and Rn 1 1
ANL A direct Acc < Acc and direct 2 1
ANL A @RI Acc €< Acc and Ri 1 1
ANL A #data Acc € Acc and data 2 1
ANL direct,A Direct € direct and Acc 2 1
ANL direct,#data Direct € direct and data 3 2
ORLARN Acc € Acc or Rn 1 1
ORL A direct Acc €< Acc or direct 2 1
ORLA,@RI Acc € Accor Ri 1 1
ORL A #data Acc < Acc or data 2 1
ORL direct,A Direct < direct or Acc 2 1
ORL direct,#data Direct < direct or data 3 2
XRLARn Acc € Acc xor Rn 1 1
XRL A, direct Acc < Acc xor direct 2 1
XRLA,@Ri Acc €< Acc xor Ri 1 1
XRL A #data Acc < Acc xor data 2 1
XRL direct,A Direct € direct xor Acc 2 1
XRL direct,#data Direct < direct xor data 3 2
CLRA THRR 2 mes Acc 1 1
CPLA Fmas SO 1 1
RLA FImas ) /e e 1 1
RLCA Zingsfc A 1 1
RRA FUINA% ) A e 1 1
RRC A Fn#sF C A 1 1
SWAP A ZUINA m VA B4 1 1
i is
CLRC T BRBEAL AR 1 1
CLR bit bR AL 2 1
SETBC BOE AR 1 1
SETB bit WE BN 2 1
CPLC BERLFRIC IR 1 1
CPL bit FREALUR 2 1
ANL C,bit C < Cand hit 2 2
ANL C,/bit C € C and bit(/x fH) 2 2
ORL C,hit C < Corbit 2 2
ORL C,/bit C € C or bit(xH) 2 2
MOV C,bit C < bit 2 1
MOV bit,C bit < bit 2 2
A Bk
JC rel Wi C=1 Bhi 2 rel 2 2
INC rel W C=0 B2 rel 2 2
JB bit,rel W bit=1 B E rel
MEGAWIN MG87FEL2051 4051 6051 ixHHH 65



JNB bit,rel R bit=0 BkFEF) rel 3 2
JBC bit,rel R bit=1 BkFE 2 rel, 3 HIiERR bit 3 2
T ks
ACALL addr11 st 7 7 U 3 2
LCALL addr16 T FE T RE U A 3 2
RET MAFFESF IR A 1 2
RETI MR IR [ 1 2
AJMP addr1l Aot ke 2 2
LIMP addr16 AR 3 2
SIMP rel ok v 2 2
JMP @A+DPTR ) 2 Wk e 1 2
JZ rel W Acc=0 NIk rel 2 2
INZ rel T Acc0 NIEEE] rel 2 2
CJINE A direct,rel w5 Acc#=direct NIk F] rel 3 2
CJNE A #data,rel W5 Acc=data M Bk F] rel 3 2
CJNE Rn,#data,rel W5 Rn+#data k3] rel 3 2
CINE @Ri,#data,rel | 715 Ri#data #k3) rel 3 2
DJINZ Rn,rel B 5 (Rn-1) 70 Nk F) rel 2 2
DJNZ direct,rel 5 (direct-1)0 NIk E] rel 3 2
NOP Bk 1 1
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24. 21T i 52

R A ik H 11
V1.00 B SR 2009/02/14
V1.01 1. Bl R 1 2009/04/17
2. CUS-Timer -> PWM-Timer
V1.02 & AUXRL HTUG AR LA R 8 0 57 FH 156 B 2010/09/14
Al1.0 T A HE A 2014/03/10
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Vel

EH, 2R (Megawin) fXF “Megawin Technology Co., Ltd.”~

A iy 4R

BEP dhIF AR ONERST . BB ZER A Ar Bt N, JF B2 RGBSR, ARG EAUS 252
NS GERE . P, 2% R s T IR R 7 sy, 75 BT B ORI R, R
) HE AN AN 2t 8 B B R 2 D 7 b T RS A A58 S AT I A2

E

FERRE PSSO T R, o AR RS ARES T, 5/800ME - RO R RS /B RE
BN . 7 AR KRR I, A RA Sl TR @ A (EON) BEAT IR o
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