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8.5.2 HAT TIZEP T LI FKIIIAR R <o 290

8.6 MMM . oot 296

8.7 LB S 307
$F9E STCI/10xxARF 2K HEEPROMBINA ............. 313
9.1 TAP X EEPROMBIERFIR N RE FAF 2R EH . oo 313

9.2 STC11/10xx Z %1 8.y HLEEPROMZS [a] K /N Je bk ..o .. 317

9.3 TAP S EEPROMIL ZRTaIAT . o oo oo e e e e e e e e e e e e e e e e e 320

9.4 EEPROMIAFE T (CFEF I RFERT) oo 324
F10E STCIORFBERHN AL/ wIETERAE. .............. 332
10.1 fE RG] gf2(ISP) IR E, B 7is TREMMAWH ... .. 332
10.1.1 76 R GE AT G AR AISPYE IR AT FI BEIT o ooooeeeeeeeee e 332

10.1.2 STC11/10xx 51 1E 2 45 ] 4 FE(ISP) S AL R ZZ BRI oo, 333

10.1.3  H i O ISP 1l AR AE S IS FH AL EH e 335

10.1.4 STC-ISP (& 7 ITE AT ik ) T & dmts T REAEARE B 337

10.1.5 #TCRS-2325EHe 2%, 4] FHSTCHIISP | #HARMRS-232iEF ... 338

10.2 gmias/ILgwas, TFEa, TTEZS .o 339
MIRA: SCHRIBSRIE . . 341
MIsEB: ClBSRIE. . . o 363

MisRC: STCUN0xxRFIBRFHEBESSFME. ... ... 373



BfifsRD: AEBER256FHRAMEESUENRFER ... ... .. 375
MIRE: BEOFRIVOED ... .. 377
MisEF: FIASTCE HHEBI/OWEILCDE R . ... ... ... ... 380
MIRG: —AVOOIRFNE N & HIIR %E .............. 387
BFifsRH: STCI/10xxRFNBRHNAEESFH. .............. 388
BRI : STC11/10xx RFIBVK R 580518 FESEIN . ........ .. 389
BRI : AT A Keil CEEFRDARBEKE ... 393
MIRK: A SKINEITHRBEEN FE . ... 394
— A ESEMAEER. ... 394
—BHEXTHEREF (U NMEETE)....... .. 394

MISRL: BHEFRERNEER e 399
FIRM: STCEBEEER. ... 400
M.l STCISF2K60S2RFIEEFHLHERL. ..o, 400
M.2 STCISFI04W RFEAETRL ..o 400
M.3 STCISF204EARFIEEEATERL ..o 400
M.4 STCI2C5A60S2 2P EA TR ..o 400
M.5 STCILI/10 R 5| AN ER B &I EEAETR ..o 400
M.6 STCLI/10 R 5 ToHMBER e &M aEATR . ..o 400
M.7 STCI2C520IAD R AR EATR ..o 400
M.8 STCI2C5620ADRAIE AT TR ... 400
M.9 STCI12C5410AD/STCI12C2052AD RA B AR ... .. .. 400
M.10 STC89C51/STCOOCSI RANE B TR . ... 400

M.11 STCISFAK60S4 R EALTIR ..o 400
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F1ZE STCI/10xx R B F#H BEN 2B

1.1 STC11/10xx &R FEHEHLE N

STCI1/10xx F 51 5y HLESTCAE P B By b /4L 2 191 (1T) B S Bl 2 e /(R DI FE/ B ik
PIFIRAHT — 8051 T HL, Fir AR e AR A L H8051, (EEFERS-12 5. PARGE AT 52
B, SxmEEE, BaeEhl, Bmrisme.

STC11/10xx RN P HLIKE IS 250/ € I 85 1/ 8347 1 54 G805 L%y, #n 7 ML R R K
d, BETENER2. HASSIMIIIFRAPITHE2EITE, HINKTESR244E, RIBH
FA PR3

{E Keil C JFRIBEH, % Intel 8052 Zi i, kUM <reg5l. h> R Al

RN o
> 1/4/8/16/60/62K INTO/P3.2

; ?&‘\ 1280/512/256 AP, | HERS INTI/P3.3
X2, =35 sram|| | B Fah ISPISIRRRRE | s R

P
x
E'PROM H Po
e e

HERMAX810

T RS e | f—
ERRA

=

ISPURIZRT AT 1E

SEDEAE = N #Eﬂﬂ@%’&éﬁ
1. ME5m7Y 8051 CPU, IT, MARTER/HLEREH, 8205 & A/E48051

2. TAFHIE:
STC11Fxx &4 TAEHE: 5.5V -4.1V/3.7V (5VE A HL)
STCI11Lxx &5 TAEHE: 3.6V -2.4V/2.1V BVH A HL)
STC10Fxx &4 TAEHE: 5.5V -3.8V/3.3V (5VEFHL)
STC10Lxx R4 TAEHLE: 3.6V -2.4V/2.1V (3VEL K1)

3. LAEMIHRIEME: 0~35MHz, AHX4TEiE80511) 0~420MHz

4. STCIIF/Lxx R 5§ WL - N FIFEFE 25 18] 1/2/3/4/5/6/8/16/20/32/40/48/52/56/60/62K F-1i
STC10F/Lxx 2 41 8 Fy HLA 7 N REFF 25 18] . 4K / 6K/ 8K / 10K / 12K / 14K ‘775

5. STC1IxxRFHAHL: F LEEMK1280F 78256 7T RAM
STCLIxx RIIFFHl: F LEMS12FZ T H256 T RAM

6. MHIOM (36/40/12/14/164>) , BALfaoN: XA /55 Fhr (FiE80514&481/011)
Al E R AR A /55 BRE, aEERR /R RRL, SOREIN/ MR, TR
FAL/0H IRBfE /I AIEFI20mA, HEEANE KA EE T 100mA

7. ISP (fERGW 4ifs) /IAP (FEN W 4ifs) . LT HgiEds, LT HIHEa
ALJELE# T (RxD/P3.0, TxD/P3.1) H#: FE A2, BRI 5Emk— A

10 I ESA T AR AT MHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947




STCUF-10Fxx RIIE A HUIER  BARZH M www.STCMCU.com B # AR S0 HE 113922829991 AR ) : 13922809991

8. HEEPROMIJfE
9. FHIH

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

BB EE MAXS810% Fl &2 A7 FEL I (S ARSI AE24MHZ L RN, B3 35 i (0 &2 A7 1 TRl FLE, 4
ANVULNEAL, fARSIZAE 12MHZLL NE, AERRRA S A TRE s, Wn3.7VEL R &40,
AT 2 LK A B 3 )

WE— X AFIVee BEAT 5T HR I 045t RSN o i, AT 82 R R T E R A

5V B P AL FRS I T TR R R R4, 1V/3. TVRHIE, 3. 3VEA - BLb rARI T TRE LR 2. 4V I
PRI AR RS A/ B B, N IR/ CHR Y

FPAE R P REFPIT, AT R M8 F 3R/ CHIR 7 28 S A1 A% / i

T NN ER/CIRZ #R A E N 4MHz ~ 8MHz

i JEBRAN R, AR PO B, E R A R 2 RS, DA BRI e v
2160 E I & (1L SE805 AR A HIE N 4%/ 1184, 1660 R FRTOAMTL) , STCIIxx/
STC10xx 4= RHNERA I M IST R R R AR GO T2 IR SR R A 3%, VR4 7 ik
T 22 ST I R R R A AR 1 38 R KA S A 8 A KR BIAR )

NI BT H T, AT EHTORY Y HAEP3. 4/ TO% B 8, mT BHT1 % B AEP3. 5/T 1 H I,
MHSZ YRR 2 e A2 48 AT LAZEPL. O TV HH B 4 G 70 21 5 oS e R 8 R AR 4, VRN 2 Bl 5
MLIE R — B3R)

Power Downt 7T FH 44 ef Wi, TNTO/P3.2, INT1/P3.3, INT/TO/P3.4, INT/T1/P3.5,
INT/RxD/P3.0 (5 INT/RXD/P1.6), ANl b 7586, 4455 110 T B b 097 S A1 e S i 2 oo B o
Power Down (351 HE) 45 28 A | A 3205 45t BB M il 45 ) 52 e 2 i (STC 1 1xx R A HLIh e,
STC1OxxJELULTIAE) , ] iy LT 21 (1 S & v e 1 e Wi, i - INT/RxDSCHF T it o
Wr, At AT S R R A M

— NPT I 4 UL B B AT 0 (UART) R WL AT L2424 e 146 A

[RxD/P3. 0, TxD/P3. 110] LAJ#:F| [RxD/P1. 6, TxD/PL.7], it CI7EP3IFIPL 2 [
KEU, AR O R R O TR, nHREARSEI2ANE O, 458 H R R
TARUREVER: -40 ~+85°C (TMkg) / 0~75°C (FkZk)

$h3. SOP16/DIP16/DIP18/S0P20/DIP20/LSS0P20,/PDIP-40/LQFP-44/PLCC—44 (&I R & A

HIEPLCC44)
SOP16/DIP16H 124~1/011, DIP18F1441/0H, SOP20/PDIP20/LSSOP205 16M1/011,
LQFP4444041/0 M, PDIP40/QFN40 (5mmx5mm) £ 361/0171

T 3 [E S T FRA ) HHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 11



STC11F-10Fxx & %1 8 5 HLIE 7

STC — 80515/ HLA KR — A,

BRI 8051 5L HLI T A 7]

1.2 STC11/10xxZ 5 8 /5 # HI R 2R 4544

Ml R B B s B BT ook, Ak fs B B RS

STC11/10xx 2 F1 5 J HLIKT P 25 M AE B an N B s . STC11/10xx 5 F HL A A & v g b 34
2% (CPU) . TR Tt es (Flash) « BE 176 2% (SRAM) « EIN/iH 888, UARTH . . /O#E
F &I R AR/CHE 23 AN R S AR 3R 3 FE R 25 A B . STC11/10xx RA B WL LB E T

, g U ]
B@?g%g |1IACC | II ] 7 A7t (Flash)
= II l/ HER R EH A i
[tz ] (o]
Y S

»

LVD/LVR |—p»{

3

>

RESET—

Control
Unit

XTALI1 | I[I XTAL2

J—

[~
]

Port 0,1,2,3,4
Bifr s

]

Port 0,1,2,3,4
Yha

i

| FEFFIHEER(PC)

P1, P2, P3, P4

STC11/10xx £ 41| P4 #8457 HE

12

B E AL THIRA

S 0513-5501 2928 /2929 / 2966

£ 0513-5501 2969 /2956 / 2947
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1.3 STC11/10xx &% 8 FH EBE
1.3.1 STCUFxxZR Y EHHERE

HAT O EHLEAE I, A6 8 CHE(ELE [RxD/P3. 0, TxD/P3. 1] 1 [RxD/P1. 6, TxD/P1. 7. ]
ZIAEREDI, SEB24 8 0. EWH P E SR AT 0% B AR [RxD/P1L. 6, TxD/P1. 7. 1K
[RxD/P3. 0, TxD/P3. 1] FAENTSP Rk i & FHAE 11, 48Rt n] DL P R8s 1 /0100 . aeks &2

EHRST4T/01 48 H ,

LQFP-44

STC11Fxx
T P40
FAL Sk

WA ZIASE FH AR ES

/P24
/P23

= P22
P21
1P2.0

1 P4.0

F— Gnd

/= XTAL1
S XTAL2
=1 P3.7/RD
F P3.6/WR

CLKOUTUV/INT/T1/P3.5

CLKOUTO/INT/T0/P3.4

o P15 P04
INT/RxD/P1.6 38 P05
TxD/P1.7 P06
___ P4T/RST 36 P07
INT/RxD/P3.0 STC11Fxx 35 FANA/P4.6
. 34Fp4.
TxD/P3.1 AT P40 333 ALEP4S

INTO/P3.2

_INTI/P33
CLKOUTO/INT/TO/P3.4
CLKOUTI/INT/T1/P3.5

FINA/P4.4
=P2.7
F=P2.6
P25

N
CLKOUT2/P1.0 1 40— Vee
PL1C2 391P0.0
PI2[3 - 38FP0.1
PL3[]4 =] 37E3P0.2
PL4C]5 = 36[P0.3
__ rrss A 35 3P0.4
INT/RxD/P1.6 (7 S 341P0.5
TxD/P1.7 ] 8 g 33[JP0.6
__ P47/RSTL9 A 323P0.7
INT/RxD/P3.0 ] 10 = 31[JNA/P4.6
TxD/P3.1 ] 11 = 301 ALE/P4.5
INTO/P3.2 ] 12 5 29 INA/P4.4
_INTI/P3.3 13 . 28p2.7
CLKOUTO/INT/TO/P3.4 T 14 I 27E3P26
CLKOUTI/INT/T1/P3.5 (] 15 = 261P2.5
WR/P3.6 ] 16 = 25FP2.4
RD/P3.7 17 T 24P23
XTAL2 ] 18 O 23 P22
XTALI 19 22[P2.1
Gnd 420 21FP2.0
CRE R
Fe i<
ToenzHZEen
EEEEZ<ZzEE S
P03 P24
P0.2 P23
P0.1 P22
PO. P2.1
Vee STC11Fxx P20
CLKOUT2/P1.0 1840 T P40 Gnd
P11 SER S 4 XTALI
P12 AL XTAL2
PI. P3.7/RD
pL4f ::2|p3.6/WR
NONE S =T n
—— =D ennnnenen
Frrodidais
SaasggSEs =
e E =
gﬁzgﬁgkiﬁ
st el
|E |é S =
|l
5D
e}
Z Z
— =
|ORe)

B B TR A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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L\ N\
P3.6RST [] 1 16 [ vee _ P3.6/RST 1 18] vCcC
INT/RxD/P3.0 []2 L 15[ LD INTRDP3.0 L2 2] TREPLID
wn O _ TxDP3.13 5 g 16 PLORXD/NT
TxD/P3.1 []3 g E 14 [ P1.6/RxD/INT xTAL2[J+ Q5 1s|dPLs
XxTaL2 [J4 = @ 13[Jr1s XTALIC]s o &~ 14[P14
xtau s 22 2 e TIP3 ¥ * P12
Ntess e ™ E =iy CLKOUTO/INT/T0/P3.4 []7 12[PL.I
CLKOUTONTToR3.4 [ 7 > oo CLKOUTI/INT/T1/P3.5 |8 1[PrLo
Gnd ]9 10[]P3.7
Gnd []8 9[1r37
P3.6/RST [] 1 % 20 [] vce
INT/RxD/P3.0[] 2 % 19 [] P1.7/TXD
TxD/P3.1 []3 o 18 [] PLERxDINT

xtaL2 []4 ﬂ g 17 P15

XTALI []5 a = 16 P14

wtor3z2 6 5 '8 15[ 1p13

wrie3z 7 % = 4 [Jr2

CLKOUTOANT/TOP3.4 [] 8 73RN mm RN

CLKOUTIANT/TI/P3.5 []9 % 12 [Jr1o0

Gnd [ 10 o 11 [Jr3s

[
HIPASW3 77 25 B B (NA/P4. 4, ALE/P4.5, NA/P4. 6) =AM 155 —Thik
Mnemonic |Add Name 7 6 5 4 3 2 1 0 | Reset Value
P4SW BBH | Port-4 switch NA P4.6 |ALE P4.5|NA P44 x000,xxxX

NA/P4. 4 :0, EALJGPASW. 4 = 0, NA/P4. AJHIES8 F4r, AL ThEE
1, WIT B EPASW. 4 = 1, J4NA/P4. A& B R1/010 (P4. 4)

ALE/P4. 5:0, A7 J5PASW. 5=0, ALE/P4. 5JHZALE(S 5, WA 76 FIMOVXIE 415 1] Fr A JE 284 4 6 15 5
1, il W EPASW. 5 = 1, J4ALE/P4. 5 B AI/0 (P4. 5)

NA/P4.6 :0, E A7 J5PASW. 6=0, NA/P4. 6255 Fdr, TCARTINRE
1, WiT 1 EPASW. 6 = DIGEX _LVD/P4. 611 & A 1/011 (P4. 6)

FE ISP i 6 I 14 B LQFP44/PDIP40,/PLCCA4 3] 245 (1) B4 Fy HLRST/P4. 7% IR 45 — ThRg,

RST/P4. THEISPRE AR I 1k 52 H AL A P4, TH, WV B AP4. TH, 4548 FH it 4

FE ISPa s i 6 I 14 B 20P1in/18Pin/ 16P1indsf 2% (1) 84 A/LRST/P3. 6% I 1) 45 — ThRg,

RST/P3. 67E ISPRER AR A I 1k 52 E AL A2 P3. 6 11, WV B AP3. 6 11, 4548 FH it 4

FHAUXR1 25 47 4 5 B (447 01 /UART) & LEP3 I & /EP1 1
Mnemonic |Add Name 7 6 5 4 3 2 1 0 | Reset Value
AUXR1 |A2H |Auxiliary register 1| UART P1 - - - |GF2| - - | DPS | Oxxx,0xx0
UART Pl: 0, HA7JGAUXRI1.7=0, & [1/UART{EP3[1[RxD/P3.0, TxD/P3.1]
1, Bt iEBAUXRL7 =1, 5 NP3 #: P11 [RxD/P1.6, TxD/P1.7]

GF2 : J@EHRELL
DPS : 0, {8 FE%E HIEIREDPTRO

1, {85 $E T84 DPTRI

14 T 3 [E S T PR A A HHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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1.3.2 STC10xxR 5 FHERIE

AT DU E MBS B, B 8 TOE S 28 [RxD/P3. 0, TxD/P3. 1] #1[RxD/P1. 6, TxD/P1. 7. ]
ZIRMER DI, Sl O, @O Rk A 2R AT DR E AR [RxD/PL. 6, TxD/P1. 7. 14
[RxD/P3. 0, TxD/P3. 1] F/ENISP N 81 & HIEAE 1, 258t n] DL P i8m 1 /00 . wk
SEHEIRSTAT/0E R, e 2545 FH 403 i 2k

= o
IsEs
A Ay
— O NI \O W)t
[aeNaN e Noll o Nal ot Natl
P03
P0.2
PO.1
700 LQFP-44
l}ilcg STC10xx
CLKOUT2/P1.0 T P40
Ei:; HAL Sk
P13
P14

=)

P1.5

INT/RxD/P1.6

/P24
P23
= P22
P21
/= P2.0

17 = P4.0

F Gnd

— XTALI
= XTAL2
= P3.7/RD
I P3.6/WR

OO F NN — <m0 — O
o T
_ PL5 39 (P04
INT/RXD/P1.6 33FP0.5
TxD/P1.7 PLCC-44 37EP06
___ P47/RST 36 =P0.7
INT/RxD/P3.0 STC10xx 35 FINA/PA6
P4.3 34 P41
TxD/P3.1 WINTP4O 33 FALEP4S
INTO/P3.2 — 32 ANA/PL4
INT1/P3.3 FAMLFE 515,
CLKOUTO/INT/T0/P3.4 30E=ap2.6
CLKOUTI/INT/T1/P3.5 o o =i o e o2 P25
[ K KK K KN S K KN
O o—Al 0 <t
Sfoicicl ol
Of nppa ey

STC10F08 / STC10L08

N\
CLKOUT2/P1.0 ] 1 40— Vee
3 39P0.0
P12[]3 38 P0.1
P13 4 S 373P0.2
PL4]5 = 36=1P0.3
__ r1s-s I 35 JP0.4
INT/RxD/P1.6 7 = 34[=P0.5
TxD/P1.7 8 » 33JP0.6
__ P47/RSTLC9 = 32FP0.7
INTRDP3OC10 2 31[EONAP4G
TxD/P3.1 ] 11 S 30— ALE/P4.5
INTO/P3.2 ] 12 2 29NA/P4.4
_INTI/P3.3 13 b3 28—1P2.7
CLKOUTO/INT/TO/P3.4 ] 14 = 273P26
CLKOUTI/INT/T1/P3.5 (] 15 3 26—1P2.5
WR/P3.6 ] 16 o 25 P24
RD/P3.7CE] 17 = 241pP23
XTAL2 18 O 23F3p2.2
XTALI 19 22P2.1
Gnd 20 21P2.0
CR
<+ e
snenS3ESEF
EEEEZ<z88E

PO.3J

PO.2|

PO.1{:

P0.0J:

Veel:
CLKOUT2/P1.0}{:
PL1|:

P1.2|:

P1.3}:

P1.4)l

QFN-40

STC10xx
T P40
HAruSut

P2.4
P23
P22
P2.1
P2.0
Gnd

XTALI
XTAL2
P3.7/RD

P15
INT/RXD/P1.6
P4.7/RST

TxD/P1.7
INT/RxD/P3.0

STC10F08X / STC10L08X A% (HHNERH FE256FTHRAM)
STC10F08XE/STC10L0SXE A5 (BAERY B256FT'RAM, BAEEEPROM)

L
e on e e
B B By B B
INSESEE]
AS|=S =
<22 E e
=& (g EE

lzlz
IS
S =
EE
22
oo
MM
a4
OO

25 (EAERY 256 FTIRAM, FTHEFEEPROM)

I|P3.6/WR

B R B TR A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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HHPASWEF 1725 1% B (NA/P4. 4, ALE/P4.5, NA/P4.6) =i (/4 — Thik
Mnemonic |Add Name 7 6 5 4 3 2 1 0 Reset Value
P4SW BBH | Port-4 switch NA P4.6 |[ALE P4.5|NA P4.4 x000,xxxX
NA/P4. 4 :0, EA7J5PASW. 4 = 0, NA/PA. 4JHIE58 i, TATfIThEE
1, W EPASW. 4 = 1, 4NA/PA. AJHHE B R 1/010 (P4. 4)
ALE/P4. 5:0, B4 JGP4SW. 5=0, ALE/P4. SIFEALESS 5, A5 7E FAMOVXFE 4 Vi i) 4T B 23 1h i A4 15 S
1, @& BPASW. 5 = 1, J4ALE/P4. 5 B K 1/00 (P4. 5)
NA/P4. 6 :0, EA7J5PASW. 6=0, NA/P4. 6255 Fr, TCAT(TThRE
1, WiE 1 EPASW. 6 = DIGEX LVD/P4. 611 & AL 1/011 (P4. 6)

1 TSPl s R 7 I 158 B LQFP44/PDIP40,/PLCCAAZS 55 [y 8 WLRST/PA. T4 I 55 — ThRg,
RST/P4. THEISPRE AL I 1 58 AL A SZP4. TH, WV E kP4, TH, 4548 FH A3t 4

FHAUXR1 73 /7 %5 B B (B2 47 0 /UART) R AEP3 IR & EP1
Mnemonic |Add Name 7 6 5 4 3 2 1 0 | Reset Value
AUXR1 |A2H |Auxiliary register 1| UART P1 - - - |GF2| - - | DPS | Oxxx,0xx0
UART Pl : 0, HEAJSAUXRI.7=0, & [1/UARTEP3 11 [RxD/P3.0, TxD/P3.1]
1, BT HEBAUXRLT =1, K8 TIP3 L4 8]P1 11 [RxD/P1.6, TxD/P1.7]

GF2 : EHtrELL
DPS : 0, {3 &% HIEIR4DPTRO

1, {8 F B4 $dE T4 DPTRI

16 I [E SR T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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F R £ 13922809991

2 A | s
1.4 STC11/10xx R B F LA —YT 5
A | s
1.4.1 STC1Ixx&F| B FHLER—NT5R
: S e W,
E 5 o SCRE(A | 2L,
Ehoh (] O . st v | 7 | o |
_ TAEHE | 727 [SRAM| 4 [UART| %5 P [ EEP | . byt el I o] B3 | B L .
itss oy | e | AT o flo| VO (Mg | LR (]| EHe ) ) F4£20-Pin
(V) 1ifEas| =7 H 1 [ | T|IROM Dt | e .| & ] 16-Pin [18-Pin
(71 T0 %R % GRS [ I | 4 ’gm th
T1 % el ITHE |
£ @EM
e
STC11Fxx R F § WLk R — U
STCI11F01 |5.5-4.13.5| 1K | 256 [H |12 6|1 - |2|12714n6| 50| 5 4| & |4 [SOP/DIP| DIP | SOP/DIP/LSSOP
STCIIF02 |5.5-4.13.5| 2K | 256 |[H |12 |4G|1| - |2|1214n6| 50| & |A| & |4 [SOP/DIP| DIP | SOP/DIP/LSSOP
STC11F04 (5.5-4.1/3.5| 4K 256 |H|12 B - |2 (127147161 57| A |H| A |4 |SOP/DIP| DIP | SOP/DIP/LSSOP
STCIIFO1E|5.5-4.1/3.5| 1K | 256 [H |12 |%&|1| 2K |2 12714116 50| 5 |A| & |4 [SOP/DIP| DIP | SOP/DIP/LSSOP
STC11F02E|5.5-4.1/3.5] 2K 256 | A |12 |F |1 2K |2 [12/14/16| 57| A |H| A | H |SOP/DIP| DIP | SOP/DIP/LSSOP
STCIIF03E|5.5-4.1/3.5| 3K | 256 |[H |12 |4]|1| 2K |2 |12/14/16| 50| # |#A| & |4 [SOP/DIP| DIP | SOP/DIP/LSSOP
STCIIF04E|5.5-4.1/3.5| 4K | 256 |[# |12 41| 1K |2 |12714116| 50| 5 || & |4 [SOP/DIP| DIP | SOP/DIP/LSSOP
T P1.0/P1.1=0/0FN 415t b 4 w] LA
STCIIF05E|5.5-4.1/3.5| 5K | 256 124 1| 1K |2 |12/14/16] 57 .
" NE O ST < < < TR PR
IAP1IF06 |5.5-4.13.5| 6K | 256 & |12 4|1 IAP |2 [12/14/16| 540 | B A | B |G | TERFXESFEF X
STCILxx R H HLIER — %
STCIILO1 |3.6-2.4/2.1| 1K | 256 [H|12 6|1 - |2|12/14116| 59| & |A| & |4 [SOP/DIP| DIP | SOP/DIP/LSSOP
STCI1L02 |3.6-2.4/2.1| 2K | 256 #1261 - |2|12714n16| 50| & 4| & |4 [SOP/DIP| DIP | SOP/DIP/LSSOP
STCIIL04 [3.6-2.4/2.1| 4K | 256 [H|12|&|1| - |2|12714n6| 50| & |A| & |4 [SOP/DIP| DIP | SOP/DIP/LSSOP
STCI1LOIE(3.6 -2.4/2.1| 1K 256 | A |12 |F 1| 2K |2 [12/14/16| 57| & |H| A |4 |SOP/DIP| DIP | SOP/DIP/LSSOP
STCIIL02E|3.6-2.4/2.1| 2K | 256 [H |12 |%|1| 2K |2 |12/14/16| 50| 5 |A| & |4 [SOP/DIP| DIP | SOP/DIP/LSSOP
STCIILO3E|3.6-2.4/2.1| 3K | 256 |[H |12 |4|1| 2K |2 |12/14116| 59| 5 |A| A& |4 [SOP/DIP| DIP | SOP/DIP/LSSOP
STCI11L04E|3.6-2.4/2.1| 4K | 256 #1251 1K |2 |12714116| 50| 5 4| & |4 [SOP/DIP| DIP | SOP/DIP/LSSOP
) FP1.0/P1.1=0/0F1 413 b 4 7] LA
STCIILO5E|3.6-2.4/2.1| 5K | 256 |[#|1-2% 1 1K |2 |12nane| s | & [a| w5 (m|™0
A ' FBE S RT
IAP11L06 [3.6-2.4/2.1 6K | 256 [fH|127|A|1|1AP |2 1214116 5| B |H| B |G [TERFE KBS X
== =3 27 LU~ =1
ARSI STClIxxFISTC10xx 2 RINE B — MK TR L £ 25,

STC11xxFISTC10xx R FHIX B2 : STC11xxLESTC10xxFR 5% T —/ Mg
MafE & A BT 28
STC11F05,STC11F05E,STC11L05,STC11LO5E,JAP11F06,IAP11L06

IAP11F62,JAP11F62X,IAP11L62,JAP11L62X £ & A iR,

T J5P10/P1 IIEHEEM, FIRTRE FSMRRT oA T R AR

B R THIRA

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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STC11F-10Fxx R 51 ¥4 ML HE RS STC — 80515 HLABREE — M, 4Bk K805 1 WL T A 7]
STCUIxx &R B FHliER — T3 (80

ME
SE o Ly SCRF| B =2
Flash ST D - o N
. i} e T3 P MeRE | IEET R L
| e RAM| ... | UART | 4% [P | EEP | . ol I g ; .
gy | IFIE | BEIE ISRAM) e | UART | s t| vo [mm| wm |11 |ieE| | sapin
(V) Triigds| #7 HI | Kk [T|ROM ool BN o TSe| 40-Pin
(52) T0 A5t |R % AN ERE (A | EAL | ik
T1 % R I JHE
B
STCHIFxx R A H T hLiE A — b

STCI1FO8XE [5.5-4.1/3.7| 8K | 1280 | & | 124~ | & 2| 32K | 2 |36/40| 57| & |&| & | &5 | PDIP40 | LQFP44
STCIIF16XE |5.5-4.1/3.7| 16K | 1280 |# | 1-24~| # |2| 32K | 2 [36/40| 50| # |f| & | & | PDIP40 | LQFP44
STCI1F20XE [5.5-4.1/3.7| 20K | 1280 [f7 | 124 % |2| 29K | 2 |36/40| 57| # |#| # | &5 | PDIP40 | LQFP44
STCIIF32XE |5.5-4.1/3.7| 32K | 1280 | # | 124~ | A |2|29K | 2 [36/40| 50| #H |&| & | & |PDIP40 | LQFP44
STCIIF40XE [5.5-4.1/3.7| 40K | 1280 [ | 124 # |2| 21K | 2 |36/40| 57| # |#| #5 | &5 | PDIP40 | LQFP44
STCI11F48XE [5.5-4.1/3.7| 48K | 1280 | & | 124~ | & 2| 13K | 2 |36/40| 57| & |&| & | &5 | PDIP4A0 | LQFP44
STCIIF52XE |5.5-4.1/3.7| 52K | 1280 [ # | 124~ | A |2| 9K | 2 3640|540 | # |G| & | & | PDIP40 | LQFP44
STCIIFS6XE [5.5-4.1/3.7| 56K | 1280 [H | 124 | & |2| 5K | 2 |36/40| 57| #H |#H| & | & |PDIP40 | LQFP44
STCI1F60XE |5.5-4.1/3.7| 60K | 1280 [# | 124~ | # |2| 1K | 2 [36/40| 50| #H |f| & | & |PDIP40 | LQFP44
STCI1FO8X |5.5-4.1/3.7| 8K | 1280 | & | 124 &5 |2]| - 2 [36/40( 51| A |H| A | A |PDIP40 | LQFP44
STCIIF16X |5.5-4.1/3.7 16K | 1280 [f | 1-24~| % |2| - |2 (3640|547 | #5 |f| & | & |PDIP40| LQFP44
STCI11F20X |5.5-4.1/3.7 20K | 1280 |f | 124~ | # |2 - |2 (3640|547 | #H |f| & | & |PDIP40| LQFP44
STCIIF32X  |5.5-4.1/3.7| 32K | 1280 |#H | 124 | A |2| - |2 (364050 | & |f| & | & |PDIP40 | LQFP44
STCI1F40X [5.5-4.1/3.7| 40K | 1280 |f | 1-24~| & |2| - |2 (3640|540 | & |f| & | & |PDIP40| LQFP44
STCI1F48X [5.5-4.1/3.7| 48K | 1280 [# | 124~ & |2| - |2 |36/40|50 | & |#H| & | &4 | PDIP40 | LQFP44
STCI1F52X  [5.5-4.1/3.7 52K | 1280 | f | 124~ | & |2| - |2 (3640|547 | # |f| & | & |PDIP40| LQFP44
STCIIF56X [5.5-4.1/3.7| 56K | 1280 | & | 124~ & (2| - |2 |36/40|50| & |&| & | & | PDIPA0 | LQFP44
STCIIF60X |5.5-4.1/3.7| 60K | 1280 |# | 124~ | % |2| - |2 (3640|540 | 5 |G| & | & |PDIP40 | LQFP44
IAP1IF62X  [55-4.1/3.7| 62K | 1280 [FH | 124 | & |2| - |2 |36M40| 57| H |[H| F | A |[TERFRKEGEFX
STCI1F08 55-4.1/3.7] 8K | 256 |H| 124 A (2] - |2 (361405 | A |H| B | & |PDIP40 | LQFP44
STCI11F16 55-41/3.7| 16K | 256 || 12| & |2| - |2 |3640|50 | & |#H| & | &4 | PDIP40 | LQFP44
STCI1F20 55-4.1/3.7] 20K | 256 | A 124 & 2] - |2 (3614050 | B |H| B | & | pDIP40 | LQFP44
STC11F32 55-4.1/37| 32K | 256 [H | 1240 & (2| - [2]3640|50 | & |[H| &5 | &4 | PDIP40| LQFP44
STC11F40 55-4.1/37| 40K | 256 [FH | 1240 | & (2| - 2364050 & |[H| & | & | PDIP40 | LQFP44
STC11F48 55-4.1/3.7| 48K | 256 [H | 1240 & (2| - [2|3640|50 | H |[H| & | & | PDIP40| LQFP44
STC11F52 55-4.1/3.7] 52K | 256 | f5| 124 & [2f - 2 |36/40( 57 A || A | & | PDIP40 | LQFP44
STCI1F56 55-4.1/3.7] 56K | 256 | A | 124 A (2] - |2 |36M40(5| A |H| B | /& |PDIP40 | LQFP44
STC11F60 55-4.1/37( 60K | 256 | H| 124 & (2| - |2 |36/40|50| & |&| A | & | PDIP40 | LQFP44
IAP11F62 55-41/37| 62K | 256 |H | 124 | & (2| - |2 (3640|570 B |BH| A | B |TEEFKESEFKX

STCI11/10xx F 1| 8 Fy Hl44-pin ) H B FRLQFP444b, I84TPLCC44, (HRAHERE(E FIPLCCA44%}
%, @UUEFHLQFP44 1) E 44,

18 I [E SR T PR A A KMl 0513-5501 2928 /2929 / 2966 fE: 0513-5501 2969 / 2956 / 2947




STC11F-10Fxx & %1 ¥ 5 {45 5

AR SCEF G - www.STCMCU.com

I B 4 AR S £ 13922829991

F R £ 13922809991

G SCRE| dmH W%
Flash i MS7 D N XA o /E o -
R b o e o o L W e e O g e
(74 T0 A | R % %?B SERT | ) g@ i
T1 /1 T . (i
HE
STC11Lxx R A 57 LI B — 55
STCIILOSXE [3.6-2.4/2.1| 8K | 1280 | & | 124 | # |2| 32k | 2 [36/40| 51| & |&| & | & |PDIP40| LQFP44
STCIILI6XE [3.6-2.4/2.1| 16K | 1280 | A | 124 | A |2] 32K 3640 ™| & |AH| 5 | 45 | PDIP40 | LQFP44
STCIIL20XE [3.6-2.4/2.1| 20K | 1280 |4 | 124 | # |2| 29K | 2 [36/40| 51| & |f| &5 | &5 | PDIP40 | LQFP44
STCIIL32XE [3.6-2.4/2.1| 32K | 1280 | & | 124 | & |2 29K | 2 [36/40| 54| A |&| & | & |PDIP40| LQFP44
STCIIL40XE |3.6-2.4/2.1| 40K | 1280 [ & | 124~ | # |2 21K | 2 |36/40| 57| & |#H| & | & | PDIP40 | LQFP44
STCIIL48XE [3.6-2.4/2.1| 48K | 1280 | & | 124 | & |2| 13K | 2 3640|549 | & |&| & | & |PDIP40| LQFP44
STCIIL52XE |3.6-24/2.1| 52K | 1280 [ & | 124~ | # |2 9K | 2 |36/40| 54| & |#| & | & | PDIP40 | LQFP44
STCIIL56XE [3.6-2.4/2.1| 56K | 1280 | & | 124 | # |2| 5K | 2 [36/40| 51| & |&| & | & |PDIP40| LQFP44
STCIIL60XE [3.6-2.4/2.1| 60K | 1280 | & | 124 | & |2| 1K | 2 [36/40| 50| & |&| & | & |PDIP40 | LQFP44
STCIILO8X |3.6-24/2.1| 8K | 1280 [& | 124 | 5 [2| - |2 |3640(5™| & |[#| & | & | PDIP40 | LQFP44
STCIILI6X |3.6-24/2.1| 16K | 1280 | & | 124~ | # [2| - |2 |3640|50| & |[#H| & | & | pDIP40 | LQFP44
STCI11L20X |3.6-24/2.1| 20K | 1280 [ & | 124 | 5 [2| - |2 |36/40(5™| & |[#| & | & | PDIP40| LQFP44
STCIIL32X [3.6-24/2.1| 32K | 1280 | & | 124 | & |2| - |2 (3614050 | A& |&| & | & |PDIP40| LQFP44
STCIIL40X |3.6-24/2.1| 40K | 1280 [ & | 124 | # [2| - |2 |36140(5™| & || & | & | PDIP40| LQFP44
STCIIL48X |3.6-2.4/2.1| 48K | 1280 [ & | 124~ | 4 [2| - |2 |36/40(54™| & |[#| & | & | PDIP40 | LQFP44
STCIIL52X |3.6-24/2.1| 52K | 1280 | & [ 124~ | # [2| - |2 |3640|50| & |[#H| & | & | pDIP40 | LQFP44
STCIIL56X |3.6-24/2.1| 56K | 1280 [ & | 124 | 5 [2| - |2 |36/40(5™| & |[#H| & | & | PDIP40| LQFP44
STCIIL60X |3.6-24/2.1| 60K | 1280 [ & | 124~ | % [2| - |2 (3614050 | & |[#| & | &7 | pDIP40 | LQFP44
IAP1IL62X  [3.6-2.4/2.1| 62K | 1280 [FH | 12| A |2 - |2 |36/40| 57| B |[H| H | A [WERFEXEGREFX
STCI1L08 3.6-24/2.1 8K | 256 |#H| 124 | & |2 - |2 (364050 | & |H| B | £ |PDIP40| LQFP44
STCI1L16 3.6-24/2.1| 16K | 256 | & | 124 | & |2 - |2 (364050 | & |H| # | £ |PDIP40| LQFP44
STCI1L20 3.6-24/2.1| 20K | 256 || 124 | & |2 - |2 (364050 | & |H| 4 | 45 | PDIP40 | LQFP44
STC11L32 3.6-2.4/2.1| 32K | 256 |H| 124 | & |2 - |2 (364050 | & |H| B | H |PDIP40| LQFP44
STC11L40 3.6-24/2.1| 40K | 256 || 124 | & |2 - |2 (364050 | & |AH| H | 4 |PDIP40| LQFP44
STC11L48 3.6-2.4/2.1| 48K | 256 | & | 124 | & |2 - |2 (364050 | & |H| H | £ |PDIP40| LQFP44
STC11L52 3.6-24/2.1 52K | 256 | H| 124 & (2] - |2 |36/40|50| & |&| A | & | PDIP40 | LQFP44
STCI1L56 3.6-24/2.1| 56K | 256 || 124 | & |2 - |2 (364050 | & |H| 4 | 4 | PDIP40 | LQFP44
STC11F60 3.6-2.4/2.1| 60K | 256 | & | 1240 | & |2 - |2 (364050 | & |H| B | & |PDIP40| LQFP44
IAP11L62 3.6-242.1 62K | 256 |H | 124 | & (2| - |2 (3640570 B |A| A | F |TEEFRKESEFEX
SEEED: STClIxxFISTCI0xx & BRI A — MR IFE L £ 88,

STC11xxFSTC10xx R FIAIX B2 : STC11xxELSTC10xx R 5% T —/NE B Mg & F 2 B 88
STC11F05,STC11F05E,STC11L05,STC11LOSE,IAP11F06,IAP11L06

IAP11F62,JAP11F62X,IAP11L62,JAP11L62X 7E£ & A FI2FAT,

& BPLOPLIFEEEIM, RIRFEERINDR A AT &R P12

B R THIRA

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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1.4.2 STC10xx R B FHLIE R — TR

ME
- o
RN O e OO 11 13 I e [ Y PO
yo TAEHE | 2% |SRAM| o | UART | 3¢5 [P | EEP | . o ol B |
5 . o | B o] VO |mefig| TH |17 [ IR S| $344-Pin
Q%) Tt as| HI [ & | T|ROM| - ol BN | s | 40-Pin
(74) TO At |R % ANE| e (A | AL | ik
T1 4 | #R I JHE
ik
STCIO0Fxx FRF H {8 — b

STC10F04 55-3.8/33| 4K | 256 [#H | 124 | & |2| - |2 |3640[540 | - |#H| & | &4 | PDIP40| LQFP44
STCI0F04XE |5.5-3.8/33| 4K | 512 [&| 124 | & |2 5K | 2 |36/40| 54| - |[#H| & | & | pDIP40 | LQFP44
STC10F08 55-3833| 8K | 256 [H | 124 & |2 - [2]3640|50 | - |#H| & | 4 | PDIP40| LQFP44
STCI0FO8XE |5.5-3.8/33| 8K | 512 [&| 124 | # |2 5K |2 |36/40| 54| - |[#H| & | & | pDIP40 | LQFP44
STC10F10 55-3.8/33| 10K | 256 |H | 124 | & |2| - |2 |3640[50 | - |#&| & | & |PDIP40 | LQFP44
STCIOF10XE [5.5-3.8/3.3| 10K | 512 [#H | 12| & |2| 3k | 2 |36/40| 57| - |#H| & | &5 | pDIP40| LQFP44
STCI10F12 55-3.833| 12K | 256 |#H | 124 | & |2| - |2 (3640540 - |#f| & | &5 | PDIP40 | LQFP44
STCIOF12XE [5.5-3.8/3.3| 12K | 512 [#H | 124 & |2| 1K | 2 |36/40| 57| - |#| & | & | PDIP40 | LQFP44
IAPIOF14X [55-3.8/33| 14K | 512 [FH| 124 | 1 |2| IAP | 2 |36/40| 57| - |[F\| HF | 7 [WERFXEBSEERFX
STC10L04 3.6-242.1| 4K | 256 |H | 124 | A& |2| - |2 |3640|540 | - |#H| B | & | PDIP40 | LQFP44
STCIOLO4XE |3.6-24/2.1| 4K | 512 [&| 124 | & |2 5K | 2 |36/40| 54| - |[#H| & | & | pDIP40 | LQFP44
STC10L08 3.6-242.1| 8K | 256 [#H | 124 | & |2| - |2 (3640540 - |#H| & | & | PDIP40 | LQFP44
STCIOLOSXE |3.6-24/2.1 8K | 512 [& | 124 | & |2 5K |2 |36/40| 54| - |[#H| & | & | pDIP40 | LQFP44
STCIOL10 3.6-242.1] 10K | 256 || 124 | & |2 - |2 (364050 | - |H| # | # |PDIP40| LQFP44
STCIOLIOXE |3.6-24/2.1| 10K | 512 [&| 124 | # [2]| 3K | 2 |36/40| 54| - |[#H| & | & | pDIP40 | LQFP44
STCI10L12 3.6-242.1| 12K | 256 [#H | 124 & |2| - |2 (364050 - |#H| & | & | PDIP40 | LQFP44
STCIOLI2XE [3.6-24/2.1| 12K | 512 [#H | 12| & |2| 1K | 2 |36/40| 57| - |#H| & | & | ppIP40 | LQFP44
IAPIOL14X [3.6-2.4/2.1| 14K | 512 [H| 124 | & |2| 1AP | 2 |36/40| 57| - |F| H | 7 |TERFXEERFX

STC10xx R 51| 5 [y #144-pin 1) 3 B FRLQFP444t, iLAHPLCC44, {H 2 AHEF I HIPLCC444) %,
I I LQFP44 ) 4 2%
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1.5 STC11/10xx &5 B R ¥ &/ N RS%

/ Vin
CLKOUT2/P1.0 Vee ’ —<¢ O D RYHIF/SVIV

=

[ (0]
[ 13 P0.0/ADO l Power On SW1
e PO.1/AD1 6 Cs
C]eis P0.2/AD2 1047 10pF
[ P0.3/AD3 <
Ceis P0.4/AD4 =
ﬁ [~TrxDPL6 PO.S/ADS
105 ] rxop17 P0.6/ADG6
9 _|RsT/P47 P0.7/AD7
10k [r1 [0 rxn/iNT/P3.0 NA/P4.6
1 [T rxprp3.1 ALE/P4.5
) [2]iNtors.2 NA/P4.4
[=iNTie3.3 P2.7/AIS
@ cLkoutorrops.a P2.6/A14
[S]ckoutirimess P2.5/A13
e wrrp3se P2.4/A12
C2<47pF [T roes.7 P2.3/AlL
T8 |XTAL2 P2.2/A10
1 X;_T_'_E XTALL P2.1/A9
— 20| Gnd P2.0/A8
C3<47pF
-
KT LA
SVEL L

SRR AE2AMUL RN, k4. IVBA R &AL, ATRLAHCL, RL AT 1K
SRS A AE12MEL NN BT DA R4, 1V LR A7, el LAk $E3. 7V LU E AL
3VHL ML

SRR AE2AMUL RN, k2. aVRA R E AL, ATBLAHCL, RL AT N1K

SR IRATZEAE 12MBL R I : ] LA HR2. AVEL R & 47, t ] LAkR2. 1VEL R E A7

KT indk AL -
SR 61 B 7E33MHZIA LI, S5 ETRE EFE S A5 VR
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1.6 STC11/10xx R 57 ZR %t Al 4miZ(ISP)HLBY [ A 2 B =]

AT DS ENLEAS B, Al & TS 78 [RxD/P3. 0, TxD/P3. 1] #1[RxD/P1. 6, TxD/P1. 7. 1 2 [A{T 2= ) ¥t ,
SEEL2 AHER . SO S E O ER AT 1 B AR [RxD/PL. 6, TxD/P1. 7. 114 [RxD/P3. 0, TxD/P3. 1] II{EH
ISP MR FIIEAE 11, 48Rt ml DL 7 (238 T/0 141

STC ¥ HLIELEImFELE RS, STC RS-232 s

Vee

ﬁ STC3232, STC232, MAX232, SP232  PC/HifiN H#01
i WK ‘
i [0R Vee >Vee 2] B 2o il 4 RYHIE/USB +5V
STC— TSP 4 il
OluF Z]v+ 6nd [TE—T—{li6nd WO RRE
PC_RxD(COM Pin2) % P
3 |C1- T10UT = EUSTC$HA$J_L -
e eiiy e TxDcom Piny =
T2+ R10UT - swi
e v T1IN L§<
[T} r2our T2IN Power On O
T r21N R20UT —~ - ENTPESS
] (7] sty 5 1P| | g LR —He STC ISP
PREEER | |y PR TR, AR TS0
- A7 FE 2 v M
Sluirio Vee l (L PR P 6 DL v
OF-UI-PL. 1
O+ cu-vee Ja 1K N
otui-rs.o T_| P1.0/CLKOUT2 Vee
OfUl-P3. 1 2 |PL1 ADO/P0.0 [ 3¢
O+16nd
3 |P12 ADI/PO1 5
T|P13 AD2/P0.2
5 P14 AD3/P0.3
6 |P1s AD4/P04 [
% 7_|PL.6/RxD/INT AD5/P0.5
10LlFTc1 8 |PL.7/TxD AD6/P0.6 | 3:
- {9 |rsT/P47 AD7/P0.7
ok e [ WCURD®S 0 5] p3.0/RaDANT NAP46
L [ Wmh® D [resimo ALE/P4.5
[z]p3.2NT0 NA/P44 [
FT R = p3 3t ADIS/P2.7
ﬁﬂ%&l\%ﬁﬁ?fﬁiﬁ%ﬁ%MllzU\J_‘Eﬂ‘, E E P3.4/TO/INT/CLKOUTO AD14/P2.6 | 2
SR A A Y =] P3STUINTICLKOUTI  ADI3/P2.5
[&]r3.owr AD12/P24[
C3<47pF I R ADI1/P2.3
USB#5V TIOUT R1IN GND |_I_‘—|EXTAL2 AD10/P2.2 [ 2
1 ' X 10 | XTALI ADY/P2.1
0000 I—I—'_: :
. 20 Gnd AD8/P2.0
USBL C2<4TpF "
S KDALCE: B . - " , .
S UL, PRI R B,

SRARATRAE2AMBL I, Wik dE4. IVBL R 567, ATLRACL, Rl A 1K
SRS AL 12MEL I W] DARE$R4. 1V BLF S Az, AT Lk$%3. 7V LR 54z
SVEL ML

SRARATRAE2AMBL I, Wik dE2. aVRL R 507, TLRACL, Rl A 1K
SRR AL 12MBL i 0] DL $%2. 4VRL R S A7, tha] Bk 2. 1VRL T E A7

22 B ESA T AR AT MHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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RSN

48051 T LER T AEVT 1) v Ah64k Hdls SN GALE shk 815 55t Ah, fEADS
] 64k B B L 25— AN B O RGeS Bh b Te g ) , TR o T
AT ER R GRS — AT PR, 5o — R A HLSTCLL/10xx R AT b i A,
BT IR B, JGALE AASTE B phiar i ThRE S dwt, (HAkSR (R T LB Th
e, Ujin) A ah64k HIE BRIALE A RS S . RORBRS T B 5 AL e
B AN L REAR ST, 1R T R AR AT AR E M, IR P A TG SR A E A
Bl 25 1 PR s, AT DA 3 I A T L N B R A

CLKOUTO/P3. 4, CLKOUT1/P3.5, CLKOUT2/P1.0 %34 MXTAL2 JHIFREC Sy H & 2
4 B B A CEACAEXTAL IR 42— N200 K ARHAC FLBEL)

FAPEECHER RS L, W P3.0/P3. 145 1 RS-232 H -6 i 55 54 0 Ji 3 22 39 o i 11 3
JHRS-2328 [, ] UATE RGtgwfe/FH I Pkt . SR P AR B JERS-232 P4 s,
NG| — M E, A Gnd/P3.1/P3.0/VeclU/ME 5S4k, XFEMATUIMER S R4 FEERET . 4
SRngE S| HGnd/P3.1/P3.0/Vee/P11/PLOASNAME S 26 4T, RN LLUEEEPL. 0/P1. 125 1 1SP T %K
FRFE. WA Gnd/P3.1/P3.0/Vee/P1.1/P1.0/Reset- LM S48 51 gt B4 1, iXAEa] LUE J5 {8
PR “BAL T EMk  CRHmD 7 .

KT ISP YmAE i JE 3 K M FHFE EE VE L “STCI11/10xx R A8 A WLIT K/ 9w fe L B 6B 7 35
e FHANBRMNEAE SR AE FECT R, Aol U L gwfs s Fia 2 HAs R4 b, ] U
e L RS-232 /- P4 g i B R d i, DM P82 o dafe— Nl REHR T LD 8,
TP LB O E A AR UR 2, MOEAE S =T I N g A A

FEL G it STC-ISPAK A4 M Y i www.STCMCU.com R %k

T3 [E S T PR A A HHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 23
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1.7 STC11/10xx 25 E B35t BF

EH S "
25 )
I LQFP44 |PDIP40 |PLCC44 | QFN40 Lk
PO : POFTRERI{E AN /4 1, Al {F ok / %o 2 H
MR . MPOENE N/t Ol POJE—AN8ALIEXL
P0.0 ~ P0.7 37-30 | 39-32 | 43~36 | 34~27 (M1, PIEBATES LA EPH, JEFAME B, H4POEN
bk /B 5 A LR A R, JRARSAL 2R [A0~AT], %k
PE2k ) [DO~D7].
P1.0 FRAE/OT PORTI[0]
ST R R A B PR A g L
P1.0/CLKOUT2 4 1 2
0/CLKOU 0 3% | CLKOUT2 | At # B WAKE CLKO[2]f/BRTCLKO% %
& P B NCLKOUT2
P1.1 41 2 3 37 [Pl.1 FRAEI/OIT PORTI[1]
P1.2 42 3 4 38 (P12 FRAE/OE PORTI[2]
P13 43 4 5 39 (P13 FFH#EI/OTT PORTI[3]
P1.4 44 5 6 40 |P1.4 FRUEI/OI] PORT1[4]
P15 1 6 7 1 |[p15 FREI/OE PORTI[5]
PLE/RAD s ; o 5 P1.6 FRUEI/OIT PORTI[6]
o RxD DS Bl
P1.7 FRIEI/OIT PORTI[7]
P1.7/TxD 3 8 9 3
* TxD H CUHOR Rk
Port2: P2 I N4 4 BB, BERTVE Afa N/ o, s
P2.0 ~P2.7 18-25 | 21-28 | 24~31 | 16~23 |1 A mshr il s 2 fii FH (A8 ~ A15) . P2 1E Ak N /i
W, P22 — NS I,
P30/RAD S 0 . S P3.0 FRE/OE PORT3[0]
. X
RxD O R o
3L/ TND ; . i . P3.1 FRUEL/OIT PORT3[1]
. TxD O VRGO S0
3T ) b 14 , P3.2 FRUE/OIT PORT3[2]
2/INTO — . - -
INTO ANEHTO0, T B R W B ST
T . " s g P3.3 FRE/OE PORT3[3]
3/INT1 —— -
INTI AR ETL, T B A T B P
P3.4 FRUEI/OITT PORT3[4]
TO SE I 3% /T AR O AN
P3.4/TOANT/CLKOUTO| 10 14 16 9 |INT FEI 350" Bt T
SE I 3% /B AR 0 A I i
CLKOUTO| aJ i i # B WAKE_CLKO[0]4Z/TOCLKO#4 1%
& P B NCLKOUTO

24 T I D R T A PR ]

S 0513-5501 2928 /2929 / 2966

£ 0513-5501 2969 /2956 / 2947
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It

7oL ] St
I Ellikies L
LQFP44 | PDIP40 |PLCC44 | QFN40
P3.5 FRUEI/OIT PORT3[5]
T1 SE I 2% /T HEs LI AN SN
P3.5/TI/INT/CLKOUT1| 11 15 17 10 |INT A AR 1T B T
SE N 28/ THH088 LRI e
CLKOUTI | Alifiid % B WAKE_CLKO[1]£/T1CLKO¥ %
& P B NCLKOUTI
.y b » s . P3.6 FRUEI/OIT PORT3[6]
OIWR WR | SR S
_ P3.7 FRAEI/OT PORT3[7]
P3.7/RD 13 17 19 12 = — —
RD AN B A7 i s 1 Bk e
P4.0 17 23 P4.0 FRUEI/O PORT4[0]
P4.1 28 34 P4.1 FRIUEI/OIT PORTA4[1]
P4.2 39 1 P4.2 FRUEI/OIT PORTA4[2]
P4.6/NA 29 31 35 26 |P4.6 FRUEI/OI1 PORT4[6]
P4 7/RST A 0 0 4 P4.7 ﬁ?ﬁl/OH PORT4[7]
RST SAL
DAY 8 I el L i S A TBOR 2 50 N o, B2 A0 s A B — A 5
XTAL1 15 19 21 14 \JH. 2 E AL AN IEET, bt ] R AR R e
N
P BT el L B S R SO B8 1 o AR AR 0 ) —
XTAL2 14 18 20 13 |ufio M E B AMERAS BhUE RS, ShS BT A, SR
XTAL2SZBREFXTAL TN I 2E 4780 e
VCC 38 40 44 35 |
Gnd 16 20 22 15 |#h

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966

£ 0513-5501 2969 / 2956 / 2947 25
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1.8 STC11/10xx &R 5|2 FHlEHER~TE
FIT A 35 2 T2 2 250 3k J2 R P RoHS B2 5k

LQFP-44 %5 R~

LQFP-44 OUTLINE PACKAGE

I‘ D (12mm) o
|A D1 (10mm) _
- -~ VARIATIONS (ALL DIMENSIONS SHOWN IN MM
J]_[“] [l [l [l [l [l [l [l “ A SYMBOLS | MIN. NOM MAX.
7 A\ \ A - - 1.60
—133 Al 0.05 - 0.15
! O —
— A2 1.35 1.40 1.45
— :
— cl 0.09 0.16
—/ . D 12.00
— =
— D1 10.00
— E 12.00
1 Jg 23 El 10.00
\ / y_ e 0.80
L y A b(wlo 0.25 0.30 035
121 | b 22 plating)
L 0.45 0.60 0.75
€
0.80mm L1 1.00REF
9 < 0’ 0° 3.5 7°
Y

0.25

GATE PLANE
SEATING PLANE T A

A

26 T3 [E S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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LQFP-48 3} %5 )] ~f [

LQFP-48 OUTLINE PACKAGE

<« D (Omm) > SYMBOL | MIN | NOM | MAX
P DI (7mm) | A - - 1.60
B Al 0.05 - 0.15
....... 35 ) pT;
L) i H H H A2 13 1.40 1.4
A A3 0.59 0.64 0.69
1] b 0.18 - 0.27
= bl 017 | 020 | 0.23
= c 0.13 - 0.18
0
o e 1 cl 0.12 | 0.127 | 0.134
0
pr— D 8.80 9.00 9.20
|
s DI 6.90 7.00 7.10
o E 3.80 9.00 9.20
0
El 6.90 7.00 7.10
e 0.50
J ............ 045 | 0.60 | 075
L1 1.00REF
L2 0.25
R1 0.08 B _
R2 0.08 - 0.20
S 0.20 - -

VARIATIONS (ALL DIMENSIONS SHOWN IN MM

I '_‘I WITH PLATING
© o

BASE METAL

MIEES B T A RAF HHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 27
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PDIP-40 335 R~ K]
PDIP-40 OUTLINE PACKAGE

B D (2060mil) -~ A
40 21 _
ko o e o i e o i e i I A
A
D @) O 3 .
A v~
?UUUUUUUUUUUUUUUUUU% v
O
/ H \ H (\IA A
: i < < SEATING
VL y \ 4 PLANE

v
: I
<
¢!
100mil
b DIMENSIONS IN INCH

> SYMBOLS

MIN | NOR | MAX
A - - 0.190
Al 0.015 - 0.020
A2 0.15 | 0.155 | 0.160
C 0.008 - 0.015
D 2025 | 2.060 | 2.070
E 0.600 BSC
El 0.540 | 0.545 | 0.550
L 0.120 | 0.130 | 0.140
bl 0.015 - 0.021
b 0.045 - 0.067
e 0.630 | 0.650 | 0.690
0 0 7 15

UNIT: INCH 1 inch = 1000mil

28 T3 [E S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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PLCC-44 13 R~}
PLCC-44 OUTLINE PACKAGE

|‘ He A
E
< > —p A2 N
17 7
OOOO0O0O0OOnnrT yy
A | © “_
18 [16 T ¢ +
O ul 7
g i * ﬁT
O 1 -
E -Q-g ] - T __L 3
O 1 1,
O ul
0 i B
O [
28 40 y o e AW
OO0 y
29 39 A
L s
[==]
| v
A @
(5]
- Ge %R_@m
[ >
Seating Plane DIMENSIONS IN
SYMBOLS DIMENSIONS IN INCH MILLMETERS
MIN NOM MAX MIN NOM MAX
0.165 - 0.180 4.191 - 4.572
0.020 - - 0.508 - -
0.147 - 0.158 3.734 - 4.013

0.026 0.028 0.032 0.660 | 0.711 0.813
0.013 0.017 0.021 0.330 | 0.432 | 0.533
0.007 0.010 | 0.0013 0.178 | 0.254 | 0.330
0.650 0.653 0.656 16.510 | 16.586 | 16.662
0.650 0.653 0.656 16.510 | 16.586 | 16.662
0.050BSC 1.270BSC
0.590 0.610 0.630 14.986 | 15.494 | 16.002
0.590 0.610 0.630 14.986 | 15.494 | 16.002
0.685 0.690 0.695 17.399 | 17.526 | 17.653
0.685 0.690 0.695 17.399 | 17.526 | 17.653
0.100 - 0.112 2.540 - 2.845
Y - - 0.004 - - 0.102

1 inch = 1000 mil

-|z|z|2|2@=|o|- |- ||z |2 |+
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QFN-40 &f 35 R~ K]

QFN-40 OUTLINE PACKAGE

TOP VIEW BOTTOM VIEW
P 5.10+0.05 o
< 4.80+0.05 > ) 3.40 |
< 4.50 > > {240ty
| I_III_I | I I I | f
A . '
7 i \ Uuututuuy N\
] | p | < —
[ I | ]
] | | (-
24 | R
(=
§§§‘g _____ Ll - ——————T————(—:-g
bA
[ ' I %6 & (e
[ I \ I < <
"#4 [ [ | i
1 /) ™
0N0NNNNARALS
# ol |20 ! > |00
g 121
”4/& < >
%,
,cﬁ" P 5.10+0.05 R
ol [ > qp-
3 | 1< 4.800.05 » |
Vil ‘1|‘, A
53]
a4
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SOP-20 25 R~

20-Pin Small Outline Package (SOP-20)
Dimensions in Inches and (Millimeters)

D (12.7mm)

HAAAAAAARA

:

I~

Z%H Hd Elélﬂjeilﬂ H =

1.27mm

COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER)
SYMBOL | MIN NOM | MAX

A 2465 | 2.515 | 2.565
Al 0.100 | 0.150 | 0.200
A2 2100 | 2.300 | 2.500
bl 0366 | 0426 | 0.486
< - > b 0356 | 0.406 | 0.456
RS S SSSSSN c 0234 | - | 0274
\// // TH PLATING cl 0224 | 0254 | 0274
TN /éé/ D 12.500 | 12.700 | 12.900
VNN E 10.206 | 10.306 | 10.406
El 7450 | 7.500 | 7.550

BASE METAL R 1270

L 0.800 0.864 0.900

R1
. ;} L1 1303 | 1403 | 1.503
' [ L2 - 0.274 -

ﬁ ] R - 0.300 -

> R1 ] 0.200 ]
e @ 00 ; 10°
Z } 0.660 ;

i ES R T AR AT HHL: 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947 31
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PDIP-20 3% R~ &

20-Pin Plastic Dual Inline Package (PDIP-20)
Dimensions in Inches

B D (1026mil) .
HELL L L LT f’ =
gl D -O- " 3
\ 4 Y
LTE T g e e < 2
—»] S 0.120 [—
" : COMMON DIMENSIONS
A [ (UNITS OF MEASURE = INCH)
_VT{ — SYMBOL [ MIN | NOM | MAX
A - - 0.175
100mil b1 Al 0.015 - -
A2 0125 | 0.13 | 0.135
b 0.016 | 0.018 | 0.020
bl 0.058 | 0.060 | 0.064
C 0.008 | 0.010 | 0.11
D 1.012 | 1.026 | 1.040
E 0290 | 0300 | 0310
El 0245 | 0.250 | 0.255
e 0.090 | 0.100 | 0.110
0.120 | 0.130 | 0.140
0" 0 - 15
eA 0355 | 0355 | 0.375
S ] ] 0.075

UNIT: INCH 1 inch = 1000 mil

32 i ES AR T AR AT S 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947
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20-Pin Plastic Shrink Small Qutline Package (LSSOP-20)
LSSOP-20, 6.4mm x 6.4mm

'

HBAARAARRA T

A

A 4

€

5 65mm b+

Al

E2

COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER)
SYMBOL [ MIN NOM [ MAX

A - - 1.85
Al 0.05 - -
A2 1.40 1.50 1.60

b 0.17 0.22 0.32
D 6.40 6.50 6.60

E 6.20 6.40 6.60
El 4.30 4.40 4.50
E2 - 5.72 -

e 0.57 0.65 0.73

L 0.30 0.50 0.70
L1 0.1 0.15 0.25

D 0° - 8°

P A AR A A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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PDIP-18 3345 R~F &

18-Pin Plastic Dual Inline Package (PDIP-18)
Dimensions in Inches and Millmeters

A (22.72mm)

< »
¢ '

i T ol e ol T e e Tl ke B

/Y ﬂi
B ) @ 3
SETETETRTETRTE TR 3 v
COMMON DIMENSIONS
L \ (UNITS OF MEASURE = MILLMETER)
vy 4 SYMBOL | MIN | NOM | MAX
i A 272 - 2323
— . Splle B 6.10 R 6.60
2:54mm o C 3.18 ; 3.43
D 3.18 } 3.69
e - 2.54 -
b 0.41 ; 0.51
bl 127 - 178
E 7.49 ; 8.00
¢B 8.51 } 9.52

34 T3 [E S T PR A A KMl 0513-5501 2928 /2929 / 2966 fE2: 0513-5501 2969 / 2956 / 2947



STCUF-10Fxx RIIE A HUIER  BARZH M www.STCMCU.com Il AR 3013922829991 ) : 13922809991

SOP-16 335 R~ &
16-PIN SMALL OUTLINE PACKAGE (SOP-16)

EIEIHE%&)HHH -
0 S I E‘é
H*I'T'Iel':[L_HEELHE : v

(1.27mm)

rw COMMON DIMENSIONS
mﬁ' < (UNITS OF MEASURE = MILLMETER)
Ly SYMBOL | MIN | NOM | MAX
;f A 1.35 1.60 1.75
Al 0.10 0.15 0.25
- bl . A2 1.25 1.45 1.65
le— A3 0.55 0.65 0.75
A \ AN \\\\\ bl 0.36 - 0.49
\ WITH PLATING b 0.35 0.40 0.45
o \ é/ c 0.16 - 0.25
cl 0.15 0.20 0.25
NN \\\\ D 9.80 | 9.90 | 10.00
BASE METAL E 5.80 6.00 6.20
El 3.80 3.90 4.00
RI e 1.27
v k i L 0.45 0.60 0.80
L1 1.04
ﬁ ol L2 0.25
ol e R 0.07 - -
RI 0.07 - -
@ 6 80 10°

MIEES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 35
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PDIP-16 13 R~ K

16-Pin Plastic Dual Inline Package (PDIP-16)
Dimensions in Inches and Millmeters

< D (19.05mm) .
N T O e e Y e Y e Y e Y i ﬁ’x_
nl D . 3
\ 4 v
AR RS RS R R RS RS v
'y COMMON DIMENSIONS
1y a (UNITS OF MEASURE = MILLMETER)
) SYMBOL | MIN | NoM [ MAX
—> e A - - 4.80
2.54mm bl Al 0.50 - -
A2 300 | 330 | 350
b 038 : 0.55
bl 038 | 046 | 051
D 1895 | 19.05 | 19.15
E 762 | 787 | 825
El 625 | 635 | 645
e 2.54
B 762 | 880 [ 1090
L 292 | 330 | 331
0°s 0 7 15
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1.9 STC11/10xx &5 & K145 &
1.9.1 STC11xx &% 8 F #4522

STCll_ X XX XX - 35 x - XXXX XX

| gk

4 40, 44

L PR
u PDIP, LQFP, PLCC
TARELE G
I: Tk, -40°C ~ 85T
C: kg, 0°C ~70°C

TAREAZ
35 TAEAZ AT $|35MHz

HEFFE: W HBEEPROM

BHXTFHE: AW ERAM

BHXETRE: A NEY ERAM, H AN FBEEPROM
TCXFHEZEAE: JE P304 BERAM, TG Y &BEEPROM

D a1 N N T

OLZ2KF,  02/22KFT,  03423KFT,  0424KF1,
05/E5K 71,  06/2Z6K77T, 08/Z8KFH, 16/ 16K,
2052 20K, 324232K AT, 404240KF YT, 484E48KFEY,
520EH2KFHT, 56JEB6KTN, 605E60KFT, 62/262KF 1,

TAEHE
F : 5.5V ~4.1/3.7V (4. 1VE3. TV YA AR B A7 THE L E)
L : 3.6V ~2.4/2.1V (2. 4Vah2. 1V AR AL E A7 1T )

STC IT 8051, [FIFEHILAEAARM, I iH8051 f18~121%

MIEES B T A RAF HHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 37
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1.9.2 STC10xx R %I & ]l dy 2 AN

STClQ X XX XX - 35 x - XXXX XX

| B

4140, 44

PR
i1 PDIP, LQFP, PLCC
AR BEVE
I: Tk, -40C ~85°C
C: #kgs, 0°C ~70°C

TAEAE
35 LAESIZ AT $|35MHz

HETFHFE: 4 NHBEEPROM

BXTHE: AW ERAM

HXEFEE: A WNEY ERAM, A NHSEEPROM
TCXFIEFRE : TE N FBY FERAM, 5 A EEPROM

FEFP SR RN, o

024&2K 71, 04/24K 57,
066K 717,  08/Z&8KF,
10/ 10K 75, 1242 12K,
1442 14K,

TAEHE
F : 5.5V ~3.8/3.3V (3. 8VEL3. 3V Iy ] A% = 547 1 TH )
L : 3.6V~2.4/2.1V (2. AVE§2. 1VA AT G E S AT TR H )

STC IT 8051, [FIFERI TAEMIRE, & #8051 1118~121%
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1.10 ENEENEBEELKE—EBNESRE (IDS)

STCHHT —ASTC11/10xx R I EE— A HLH I HLEA 2B — S IE 565 (ID5) , H
JAAT DLEE B ML S SR E N SBRAMBE S MF1TH - F7H 3474 B0 AE R SR B4 Fr ML Feg e
—GOHESTEDE), A MOV @R™ T84 KM . Wi/ 7 B 4Bk 1D 47 )
E ORI, @UH P ERR T 2 AT BT B O PR T A B L

S (AESE B IR EH B R, SRS 4 ERME— D5 1 W

/N ERID S HICE S5 S %18 F

/% ——— STC MCU Limited */
/% —— STC #kK*F 2009/2/7 V1.0 */

/% ——  STCI11/10xx RFEFHL, BAESEIE & T #i2)7 */
/% ——  Mobile: 13922805190 */
/% ——  Fax: 0755-82905966 */
/% ——  Tel: 0755-82948409 */
/% ——  Web: www.STCMCU.com */
/% ———  KIERNFEFFTESTC-ISP Ver 3.0A.PCBH N #4wfe L B L@t ———————— */

[ ——  WREAERE R Pl AR R, R T T STCRIBERE R AE R — *+/
[x ——  GREAEC R G| 2R, R SCE R IIME A T STCRI B R — */
#include<reg51.h>

#include<intrins.h>

sfr IAP_CONTR = 0xC7,

sbit MCU Start Led = P177;

//lunsigned char self command array[4] = {0x22,0x33,0x44,0x55};
#define Self Define ISP _Download Command 0x22
#define RELOAD COUNT 0xfb //18.432MHz,12T,SMOD=0,9600bps

void serial_port_initial();

void send UART (unsigned char);
void UART Interrupt Receive(void);
void soft reset to ISP_Monitor(void);
void delay(void);

void display MCU_Start Led(void);

void main(void)

{

unsigned chari=0;
unsigned char j = 0;

unsigned char idata *idata_point;

T3 [E S T PR A A HHL: 0513-5501 2928 /2929 / 2966 FEH: 0513-5501 2969 / 2956 / 2947
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STC — 805158 Jy HLAZER S — A, A BRECKII8051 H A HL BTt/ Al

1
1
1

}

serial_port_initial();
display MCU_Start Led();
send UART(0x34);
send UART(0xa7);

idata_point = 0xF1;
for(j=0:j<=6; j++)

{
i= *idata_point;
send UART(i);
idata_point++;

¥

while(1);

void serial_port_initial()

{

}

SCON = 0x50;

TMOD = 0x21;

THI1 = RELOAD COUNT;
TL1 = RELOAD COUNT;
TR1 = 1;

ES = 1;

EA = 1;

void send UART (unsigned char 1)

{

}

void UART Interrupt Receive(void) interrupt 4

{

ES = 0;
TI = 0;
SBUF i
while(TI ==0);
TI = 0;
ES = 1;

unsigned char k = 0;
if(RI==1)
{

RI = 0;

k = SBUF;

/18 IR

ISR I —HE TS B BT UG T AR
T I RE AR R B R HLER 1IR3 A
T I RE AR R B R HLER 1IR3 A

//0101,0000 847 ] AF e KE2R,  ToAHHAR IR
//0011,0001 % B THR 48149807 [ 20 5 2 11 H e
/VEE N 81 EH Bh E AR

/T I #3 1
119 T HR
/T

J1RH v
/7 % H T AK 52 S i SR AR 5

VR RIS AR
I RIS SR WA R A
IRV I
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if(k==Self Define ISP_Download Command) =R A
{
delay(); IIFER 1RD 288 1
delay(); IIFER 1RD s 288 1
soft_reset to ISP_Monitor(); IR E AL B RGEISP R 4% X
¥
send UART(k);
}
else
{
TI = 0;
¥

void soft reset to ISP Monitor(void)

{
IAP_ CONTR = 0x60; //0110,0000 % & {7 £ R ISP i X
¥
void delay(void)
{
unsigned intj = 0;
unsigned int g = 0;
for(j=0:j<5:j++)
{
for(g=0;2<60000;g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
¥
¥
¥
void display MCU_Start Led(void)
{
unsigned chari=0;
for(i=0;i<3;i++)
{
MCU Start Led = 0; HTRSEMCU 6 TAEFR 7R )T
delay();
MCU Start Led = 1; IIHERMCUTF 4R TAEFR 7R AT
delay();
MCU Start Led = 0; HTRSEMCU 6 TAEFR 7R )T
¥
¥
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STC11F-10Fxx &R 5 ¥4 ML HE RS STC — 80515 HLABREE — M, 4Bk K805 1 WL T A 7]

1.11 20T M\ FE %8051 2 R #LiT EEISTC11/10xx R 51 B H#l

STC11/10xx RF B HLH 2 I 830/ i 28 1 546458051 5 &3, LHEGE,
Iy B IR S FR 12 B BN, T 5 O B e i 88 LIS B B, B DUE i 2%/ 5 O B3 A

WY ST R R AR, A TR SE80521 B I 282, e T2 AR R, i AT
PR R R AP R R R R

FEG8051 111438 4 AT SE £ IRE, BRATE 4 R246%, BiBHTE LSRG, KRG E
i S ED RS i 2 B RO o B R

HeEEEmamTy.
ALE:

418051 8 7 HLIALERIXS RA T Bhidb 760 Sk, AIXTAMR AL 8, STC11/10xx &R FIA
o A H B, G0 SRR G T P ALE BRI 41 H B 4, &R STCL L/ 10xx R 51 (W] 4m FE I b A
LRSI 1 B 4d (CLKOUTO/CLKOUT1/CLKOUT2) B XTAL2 ) 5 — AN 200 Rk 28 B, [H Yot 41 HH B 4.

1428051 88 WL B AR BRI, ALERIR — /TR, BrEASTC89 R 51 8 1y AL fin T AUXR
FeRDhRe A A7, HerP fB1t0/ALEOFFAZ 8 VA48 IEALEXY RGE I 2 St th o MISTC11/10xx R %
B ML AEEE (EALERIGT R GE e AT 6 43 St th, MEIERR T H0E. AR T RANTL T
it 15 BAT HLBLIn T M F AR A
STC89 & FI| [FJAUXR AT 17 7%

Mnemonic| Add Name 71615 1|4]|3]2 1 0 Reset value
AUXR 8EH | Auxiliary Register 0 | - - - - | - | - | EXTRAM | ALEOFF | xxxx,xx00

ALEOFF 0: ALEJHIXT 2 Zi it ek AT 6 43 45t e
1: ALERAMYAE RS A6 AKE 3 2 2o 3t A7 MOVXEE A1 7 Hi bk 84715 5 far He

STC11/10xx R FIKJAUXRE A7 4=
Mnemonic | Add Name 7 6 5 4 3 2 1 0 |Reset Value
AUXR | 8EH [Auxiliary Register| TOx12|T1x12 [UART _MO0x6|BRTR BRTx12|EXTRAM |S1BRS| 0000,x000
SIBRS: 0, @4, HOIBRFRKARERERMN AL, SIBRSZH M 1SR K A 2k AL
1,  MOZPERER R SE N DR R R AR RS, R ER 3815 5 0%
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PSEN:

1£4:8031/8032 PSEN{E 5 1] LA AMERAR)T, AT LLAMT SRR /7 A7 i 2% BAESTC11/10xx R
FIR AL T2 R G A S, WA KRB EREF AR, AR IR A2, T B
FPSENME 5 2%, AT LA E@ /O F{E .

T /0 BEAE AN S N -

FE 458051 L HLHAT I/0 D484, s ek AR, DA KRS ERRAHTZ 124N B, o B
FESTCL1/10xx R F 5 HLIAT HH B AE =4 B 4. 42558051 82 5 AL an ST A WA, BB
TEAMERAS R AT 1. B T/00 B A e s, M 488051 . F ML KRR 42
12V, Z 3RS PAT KRG, Z /00 WAL B . M LEREHREENIES G, B
PATEZL/0RASHE 4. MSTC11/10xx R B 5 ML H T $UAT KA = 148 4 R 4B 4P, KR
T, MR A PATSE LS, I/00 A m, B — M8z 5, ZI/004 7 A 5. #HE
VAR 389 024 2 A S s 48 4 B AR D IR AS.

PA[T:

BOHISTC11/10 & 41 8 HLP4 A Mk /£ COH, B 523 KP4 (P4.0-P4.7) , K JE HMEBINT2/
INT3

FE4iSTCR9 A 41| B - WL P4 D Hu i 7EE8H, P41 R A — 2 (P4.0-P4.3), PAH H R AMERINT2/
INT3 .

I/01 8K 5] RE

BHTSTCLL/10xx F A1 8 Fr HLT /0 11 A E it /2 20mA, BREN GE J7#E 58, RSN K BRI, AN 5 ke
7

FELISTC8ICxx Z 41 i Fr LT /0 [T [1)32E HE I8 J2 6mA, ZRZNBE JIANE 5T, ASRE IR 21K FE IR, 2 30
FISTC11/10xx R 4.

Bl
BCHISTC11/10xx R4 B AL [ 14 Z- A7 28WDT_CONTRIK M IEAECTH, 3800 T & T 1 & AL br &AL
Mnemonic |Add Name 7 6 5 4 3 2 | 1| 0 [Resetvalue

Watch-Dog-Timer
Control register

L HiSTCRI R A I s BY B WL | 1 27 A7 23WDT CONTRIGHUBETEELH, ¥ A B T 1B A krEAr

Mnemonic | Add Name 716 5 4 3 2 | 1| 0 |Resetvalue
Watch-Dog-Timer |
Control register

BOHTSTC11/10xx R A B WL 1M E ISPReR AR P nl W B L A5 B R s & T 1), ML 4E
STC89 R HI| B B ML TG ThBE. Mef BrSTC11/10xx R 51 B Fr WL T 14 58 m) 5.

WDT_CONTR|C1h WDT _FLAG| - |EN_WDT|CLR_WDT|IDLE_WDT|PS2|PS1|PS0|xx00,0000

WDT_CONTR| Elh - |EN_WDT|CLR_WDT|IDLE_WDT|[PS2|PS1|PS0 | xx00,0000
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EEPROM

STC11/10xx 5 FrHLISP/ TAPH i) 23 47 St hE FISTC89xx Z 51| B B WLISP/ TAPHE 1) 25 A7 S Hu bl AN 6] n R
. Reset
Mnemonic Add |[Name 7 6 5 4 312 1 0
Value
STC11/10xx %% TAP DATA |C2h [ISP/IAP Flash 1L
STC89xx £ %1 ISP _DATA E2hL |DPata Register ’
STC11/10xx %% 1AP ADDRH|C3h |ISP/IAP Flash 0000,0000
STC89xx %% ISP_ADDRH|[3}, [Address High
STC11/10xx %% 1AP_ADDRL|C4h |ISP/IAP Flash 0000,0000
STC89xx %41 ISP_ADDRL |4}, |Address Low
STC11/10xxZ % TAP CMD C5h ICS(frillrﬁal,)nglaSh ) i i i e MS1 IMSO [xxxx,xx00
STC89xx  #&%1 ISP CMD E5h Register
STC11/10xx %% TAP TRIG |COh E:S:rg:;:ngl%h S—
STC89xx &4 ISP_TRIG |ggh Trigger
—|c7n [1SP/1AP
STC11/10xx 51 1AP_CONTR Control IAPEN|SWBS |SWRST [CMD FAIL|- [wT2|wT1 [WT0 |0000,x000
STC89xx  #Hi| ISP CONTR [E7p, Rogister

ISP/TAP TRIGZHE 54 38 ShIAPERAE, T ik N B AN —FE
STC11/10xx R F 5 Fr LAY ISP/ TAPir & B A 24, BN TAP TRIGE A7 28 74 U 45 3% 5Ah, F8ASh 5 1]
STC89xx Z: A B F LA ISP/ TAP Ay 4B A %, BEXFTAP TRIGZFAF 2 4% FE 5% 46h, Fi%BIh 7 Af

EEPROMS 4 M bk AS— £ -

STC11/10xx Z 51 B AL EEPROMAZ 45 Hb ik 4= 35 MLOOOOh T4, 4 i [X 51277

STC89xx &R 41 # Fr ML AEEPROML U Hb 31k 4373145 M. 1000h/2000h/4000h/8000h 455 1), F2 77 FE 758 1
G

B8 e A6 A S e

BOBTSTCL1/10xx BB A U IR/ CIR G A V9 RGUS B, — BB, 44/40 B3 0y HLLY
J7IR BV B A T A BRI B, 20/ 18/ 16 BRI 3 0 Jy LS | IS B0 B A3 N R/ CHIR 3 245 8 &
SRl HI AT AE TSPIR R FH P R P A SR 36 A6 Y PAY J5R / CIY B B A1 8t A/ o b

TR GESTC8I Z 51 H P WL I RE A Y A0 74 s sy 41 9 R I

44 B ESA T AR AT MHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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UIHE:

IHFE 23R o ALRR, SRR 45 OR FL B () SHARE A B AL I 2507 F B T RE AL,
SRR RO LR (I ThEE . BBTSTCL1/10xx 241 5 WL ELSTC89xx R FIAIE.

B BLI R0 PR TOE - B AT R 5, TAER R, oS TCL1/10x x R A1 # F HLTEAH [F) TAE A%
T, ¥8 AT AL SES T C89 B 1| B0 WL AR 3—-24 4%, MU AT FH LA 1 I b 4 22 T A, SX REThE B
K. VUK IIFER T RS IMZA-6MH 2 1) S RS FH P33R/ CHR % 28 1E N R Gei 8, IR0 F P 3B (e
B 3 AR T BT AT 04, DA IR AR, iXRE B HLI D FE TR AR

il HEL PG i -

HHTSTCLL/10x R ALy AL SRR AR o WA 2 T TR At T B e s et A2 A1 PRSP A1 F P MG i
FEGESTC8I 2 41 F 1 LA A w7 11 X B A e Pl e i, 53 B STC L1/ 10xx R YA A N i % A
et R R R S IS 2 AT ML, 554, STCL1/10xx 58 41 45 FL Mg Pt 40E i 1) ] 1] 3 - 32768/ 16384,/8192/4096
AN BR, STC89 2 1) ] 5 A2 10244 iy
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STCIIF-10Fxx & 41 5. 5 {115 7S STC — 80514y HLAEREE — i p, IR AAIB0S 1 WL THA T
$25 Rith, BRERER
2.1 STC11/10xxZR 52 F#LAAS 4

2.1.1 STC11/10xx R 5| B/ HLAZR/FNER T{ERTEh Al 1%k
STC11/10xx & ¥ ,& 1THIS05 1B FrHl, RGH 83k FAE5:8051.
STC11/10xx 25 5 B LA AN b . P93 R/CHE 355 I B0 AN 30 AR B . 30 T bR VTR

B AN AR B A O N BB EIR/ CIR % IS e £E BV BR T WL IR R A2 2 4MHz - 8MHz, 1F

SVEAF HLH IR R A= £4MHz - SMHz, RUNBEE IR Z AR, WER/CIR s R &4 — LR

W, PN G IR ZE, MO ER/CHR G A% HE FH 6 B ATUR ER AU R 5
FEXFSTC11/10xx 41 B4 HLBEAT ISP R 8 P AR RNy, o] AR I ik %«

CTR IR Ja B JE BRI N R/ CHR % A

XFETFESER PTG, 598, ARG R AL AR B A & N3 R/CHR % 35,

e AN SRR 3 )5 72 AR s B 4 7 (BEfEXTAL/XTAL2E I L), ] DLE #2 MXTAL1

[V N AR, XTAL2JBHVFZS o 7 UG A5 6 20145 f M i b 5 e LA ] DA A
U SR A 50 R AN R B Bk A AR R AL, R R [ R/ CHR I B LA,

W25 45 B B LN EE SR AR B 4, FEXTSTC11/10xx 22 471 5 WLBEATISP T #H 7 R S ) 78 16 T vp

TEE

Sii STC-ISP.exe EmMBHEEAPIE: www.STCMCU.com Bifsris13!

Stepl MEIRD: Select MOV Type IRIEHFEAIE
MCU Type AP Memory Range

[STC11FDSXE - oooo - 1FFF

Step2/fFHH2: Open File [/ TR CIFEREFFAEHEID
Fad il (HEX) fiEle 0
oV THTHEEEER TREEZYE |

0 v THHRIEGES T EEPROM I |
StepifEHS: Select COM Port, Max Baud/JREESRITO, BldEE PR T VA T 2 I B -

CoM: |comy = | i BEEEE: (115200 « 1. PR/ CHR 5 52
BEEER B ERERSEEE - BHEEEE: (2400 -] 2. SN AREE fh
Stepd/HER: RESENETH AN HALAI |
T4 Bl R EpE A " FIEPRCHESEE v AhERSR{EEEATE

EESET pin ¢ FA{EP4. 7, SN M EPRCHREH{NORESETR] &+ {34 RESET

Lo g nai crs O
e A0S (12MHz L TFRi% Low) @ High " Low TEHE PR RIS, BN
TASEEPL 0/FL 1 & STHEX C FF0/0ARL THIER 2 A B AL 2
TR T #A AR AErL b E— 13 (15 @ W T, A L
A FH S -
EENRGIRSERSE S [srs 1] PR 2 AR W LA

StepS/EHRS: Download/ T R THIFHANCU LA BL- 3B
46 38 PR T R4 FHL: 0513-5501 2928 /2929 / 2966 £ 20: 0513-5501 2969 / 2956 / 2947
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2.1.2 B3R oINS 1785

R A SR GG, IR B EAT 040 R I b 43 A4S 1) 2 A7 45 CLK_DIVR] HEAT I
BRI, WA B HLEE B AR R AR

I 1 5 A7 2 A7 A CLK_ DTV R 58 LR =

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CLK_DIV 97H name | - - - - - [ cLks2 | cLksS1 | cLkSo
CLKS2|CLKSI1 | CLKSO |43#3J5 CPUR SE by TAER 8
0 0 0 AN df AR B B P SR/ CHIR 7 B
0 0 1 (HINER AR B B B P R/ CHiR 3 B ) /12
0 1 0 (HMES AR B4 B 9 SHR/CHR 3% B ) /4
0 1 1 (HINER St A B B P SR/ CHR T 81 /8
1 0 0 (IS AR B B 9 HER/CHR 35 I 8) /16
1 0 1 (IS AR Bl B PN 5 R/CHR 3% ) ) /32
1 1 0 (IS AR B B S SHER/CHR 3% ) /64
1 1 1 (IS AR B B PN S R/CHR 3% ) /128
[ [
| ) |
|
| |
011
AR/ 35 I : T%?EE%EFSYSC%k
Y A —>I e 100 (2RSS %)
| |
' +32 101
[ [
: 64 : 110
[ [

CLKS2,CLKS1,CLKS0
CREESE )
STC11/10xx Z F1| 51 3 AL AT PAE 25 AR FUIN 73 A0TAE, 0 n] RAAE IR AR IR 7040
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2.1.3 AT ENIE B R ML ERR/CHRSE SR (P ERRT s oM R)

STCHH —RSTCI1/10xx R F B HLER T 0 LASE A% St (0 S5 4, 3 ] DL 36 9 30
R/CHIR 3 % I IR (PO b)) . SR 3de % 1 7 WL AR AE PO S R/CHR ¥ 2 AR (P S AT %), )
Al LA A iR o IX B XTALT/XTAL2VE 25 . AH B T8 A SR I Bhji iR 22 50K, Bt BAZEXT I 7
BURE S BCE A R ATIEAS SO N A BUE N ER/CI 8. 78 EH AR 7 i, FATTaT
DL 32 SIRAM B G (FCH, FDH, FEH, FFHIEZ: PUAN B 55) (R8RSR B FHL A ) I
HR/CHR A (N EBI B ) o mf LUl Se iy SIRAM #.t. (F8H,F9H,FAH,FBHIZ 45 Y
ANBTE) HE SRR F 5 e — A PN BB R/CHR 3% s i B #RE e B (R A6 (PN S R e AT 26
i “MOV  @Ri” &4 KL,

//BENTIR/CH B SR FICIE S 2 BT

/% ———  STC MCU Limited */
/% —— STC #ksk*F 2009/2/7 V1.0 */

/% —— STCI1/10xx RAVHFHL, B8 A 5w L NERET */
/% ———  Mobile: 13922805190 */
/% ———  Fax: 0755-82905966 */
/% ——  Tel: 0755-82948409 */
/% ——  Web: www.STCMCU.com */
/% ——  RiE/RNFEFFIESTC-ISP Ver 3.0A.PCBHY R #k4nfe T H Eyilidid ——————— */
/¥ = WIREAERE R, SR R T STCH R R — */

[ === WIERBIECE G AR, W TE I R A T STCR R AR — */
#include<reg51.h>
#include<intrins.h>

sfr IAP_CONTR = 0xC7;

sbit MCU_Start Led = P1"7;

//lunsigned char self command array[4] = {0x22,0x33,0x44,0x55};

#define Self Define ISP Download Command 0x22

#define RELOAD _COUNT 0xfb //18.432MHz,12T,SMOD=0,9600bps

void serial_port_initial();

void send UART(unsigned char);
void UART Interrupt Receive(void);
void soft reset to ISP_Monitor(void);
void delay(void);

void display MCU_Start Led(void);

void main(void)

{

unsigned chari=0;
unsigned char j = 0;

unsigned char idata *idata point;
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serial_port_initial();

// display MCU_Start_Led();
// send UART(0x34);
// send UART(0xa7);

idata_point = OxFS;
for(j=0;j<=3;j++)

{
i=*idata_point;
send UART(1);
idata_point++;
H
while(1);
H
void serial_port_initial()
{
SCON = 0x50;
T™MOD = 0x21;
THI = RELOAD_COUNT;
TL1 = RELOAD_COUNT;
TR1 = 1;
ES = 1;
EA = 1;
H

void send UART (unsigned char 1)
{

ES = 0;
TI = 0;
SBUF = i
while(TI ==0);
TI = 0;
ES = 1;
¥
void UART Interrupt Receive(void) interrupt 4
{ unsigned char k = 0;
if(RI==1)
{
RI = 0;
k = SBUF;

/1 D YIUEAL

RS E TARE FoR B ML AR T AE
TR R IE B R B AL IR T
TR R IE B R B AL IR T

//0101,0000 867 AT AF i KFR , ToAH AL IR AL
//0011,0001 5 & TR 251 4847 [ 2l 8 23 - H 2%
1E E R AR 1 E S AR

/1T E I 3% 1
/IR O R I
1 S

115 Ef I HR
I R R SE R T SR AR R

UE SRy 85790
A% R LUROE S8 R AP T SR AR
/1S E I i

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947
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if(k==Self Define ISP_Download Command) /R HE T4
{
delay(); JAERT RS 3205 T
delay(); IR IR R0 T
soft_reset_to ISP_Monitor(); 1B F] RGUISP W 5 X
}
send UART(k);
}
else
{
TI = 0;
}
}
void soft reset to ISP_Monitor(void)
{
IAP_CONTR = 0x60; //0110,0000 #i A2 51 RETISP U 5 X
}
void delay(void)
{
unsigned intj = 0;
unsigned intg = 0;
for(j=0;j<5:j++)
{
for(g=0;g<60000;g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
}
}
}
void display MCU_Start Led(void)
{
unsigned chari=0;
for(i=0;i<3;i++)
{
MCU_Start Led = 0; HTRSEMCUTF 46 TAEFR /R AT
delay();
MCU_Start Led = 1; IIHERMCUIF 4R TAEFR 7R T
delay();
MCU_Start Led = 0; NTRAEMCUF 48 TAEFR AT
}
}
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2.1.4 A ZmizRTEhie

STC11/10xx & 4 ¥/ ML A = 1% v] g A2 1 b far ) : CLKOUTO/T0/P3.5, CLKOUTI1/T1/P3.4,
CLKOUT2/P1.0
5l gmAR B B A SRR D RE 2 A7 45«
AUXR : Auxiliary register
SFR Name | Address | bit B7 B6 BS5 B4 B3 B2 B1 B0
AUXR S8EH name | TOx12 | T1x12 [UART_MOx6 | BRTR - BRTx12 | EXTRAM | SIBRS

WAKE CLKO :Clock output and Power-down Wakeup Control register
SFR Name |Address| bit B7 B6 BS B4 B3 B2 B1 BO
WAKE_CLKO| SFH |name - |RXD_PIN_IE|TI_PIN_IE|TO_PIN_IE| - |BRTCLKO |TICLKO|TOCLKO

BRT : Dedicated Baud-Rate Timer register
SFR Name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
BRT 9CH name

R T P17 #s AUXR/WAKE_CLKO/BRTJCE = 7 Bl :

sfr AUXR = 0x8E; / /R T e B A7 28 AUXR ) Hth 1k 75 1A
sfr WAKE CLKO = 0x8F; / /IR R Th e 25 77 28 WAKE  CLKO)3th ik 75 1
sfr BRT = 0x9C; / /¥ IR R T BE FF A7 2 BRT I ik 75 1]

Rk T BE A AE 25 IRC_CLKO/INT _CLKO/AUXR L 48 & A 1«

AUXR EQU 8EH SRR I BE 25 A7 2 AUXR [ 1k 75 Bl
WAKE CLKO EQU  8FH SHTREIN AR T e Z5 A7 2 WAKE_CLK O Hb sk 7 1
BRT EQU 9CH BT I I ()RR D) e B A7 A BRT I 1k 75 B

WAl A FHCLKOUTO/P3.4F1CLKOUT1/P3. 5% i i 4ot
CLKOUTO/P3.4FICLKOUT1/P3.5 ] iR Bt th 4% 1l H WAKE_CLK O 47 #% ) TOCLK O fi Al

T1CLKOfz# . CLKOUTOM i H I B4 22 H 5 I 25042 1], CLKOUT 1A 4 H I 4915 p o INF

S, AHRL E I 28 7 AR E I 2 277 X (867 B Zh B AL ) , AN E VAL

SE B A8 KT, a3 CPU S A ik HH .

SH NIRRT e 25 /7 %% WAKE_CLKO (Mihik: 0x8F)

WAKE CLKO :Clock output and Power-down Wakeup Control register (AN 7] {37 F-4ik)

SFR Name |Address| bit B7 B6 B5 B4 B3 B2 Bl BO
WAKE CLKO| 8FH name - RXD_PIN_IE [T1_PIN_IE|TO_PIN_IE - BRTCLKO [TICLKO| TOCLKO

B6 -RXD PIN IE: #iHMEA T, RUP3.0RXD) FHIEERI, WA RXDM:EEpowerdown.
0: Z51FP3.0(RXD) FI4#TERI, 25 1ERXDMLEpowerdown ;
1: FP3.0(RXD) F A ERI, 8 ¥FRXDMefE powerdown o
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B5-T1 PIN_IE:

0:
1:

B4 -TO_PIN_IE:

0:
1:

B2 - BRTCLKO:
1:

0:

PRI, RVFT/P3.SIE R B BT Wibs &, R T 1IN B powerdown.
2 ETUP3. S T BT Brbs &, 251 ET 1IN i powerdown ;
ARVFTUP3SH T AT BT WiRE, AR FTLEIM Epowerdown -

PHLST, RVFTO/P3.AJT BV B ToH Wrs &, 1 AEAETOIME B powerdown.
25 1ETO/P3.AJE R I B TOH Wrbr &, A5 1ETORIM: i powerdown ;
FVFTO/P3.4JH T BV B TOH Wiks &, 1 S8 TORIM: B powerdown .

SETESLVPHEP LOMIE B A MR 2 2 B (BRT) R B HCLKOUT2
FRVEAFPL OMIR By 37 8085 5 A2/ 35(BRT) R bt CLKOUT2,

40 HH I B AR AR =BR T4 H %6/ 2

BRT LAELE TR A% A% = SYSclk /(256 - BRT ) /2

BRT LAEFE 12T 4 Hi #91% = SYSclk / 12 /(256 - BRT) /2

AR VFA PO B AT B4 A2 B(BRT) U B 1 CLKOUT2

B1-TICLKO: /&5 RVFKP3.5/T1HIEC B e i35 T 1 i CLKOUT1

1:

FVPREP3.5/T1ITC & D € B 28 T1 08 i HCLKOUT, SR By 23T g T
PEFERER2 (847 A Bh 245 20) , CLKOUT L4 H I A A5 = T 13 % /2
WRC/T=0, I3/ BT U= % 8 R G e it 4, .
TILAEAE TR U i tE A% = SYSclk / (256 - TH1 ) /2
T1TAETE12THL A B4 A% = SYSclk / 12/ (256 - TH1) /2

WERC/T=1, EI 38/ HES TR ARk N (P3.5/T T8,

i AR ARZR = (T1 _Pin CLK) /(256 - TH1)/2

0: ARVFKP3.5/T1HEC & N e I 25 T1 I 44 I CLKOUT1
B0 - TOCLKO: 75 o YFP3.4/TOHIRL B 4 72 I 2L TO R I &0 H CLKOUTO
1: SR P3.4/TORIAD B A e i 28 TOR B 446 H CLKOUTO,  BLET 2 B 28 T0 H g T

VEfERE 2 (847 F Bh F A ) , CLKOUTO% e 45 = TO%E 1% /2
WRC/T=0, ERF 42/ THEERTO R0 N 36 R et 4, ).
TOTAELELT BT 1% AR = SYSclk / (256 - THO ) / 2

TOCAELE L2THE IS 1% i 45% = SYSclk / 12/ (256 - THO) / 2
WRC/T=1, FEN &/ THEESTOR AR K i A\ (P3.4/T0) P 5,

i P RZE = (TO Pin CLK) / (256-THO) /2

0: A FVPKP3.4/TORIL & v g i 28 TOM I 8 4y HE CLKOUTO
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KRR Th e 51728 AUXR (Htht: 0x8E)

AUXR : Auxiliary register (A £ 541k

SFR Name| Address| bit | B7 | B6 BS B4 | B3 | B2 Bl BO
AUXR | SEH | name | TOx12 | T1x12 [UART MOx6|BRTR BRTx12 | EXTRAM | SIBRS

B7 - TOx12: 3ERS &30 fE F2 A .

B6 - T1x12:
0:

W UART & D HTUE R kAR, M HTIx1247 PR B UART & 2 12TiE & 1T,

0:

FE I} 20T 28051 T HLSE IS R (RSB, BI1253 48

1: SENTZ805H & 28051 5 i (e I &8 i JE 11245,  BIAS 4o

58 B 28 13 B AT
SE I 3% 138 B 2805 1 WL e i 28 IR, BRI 1243805

L. GE I 85 18051 H  HLE I 8 I 1248, RIAS i

B5 - UART_MOx6: = IR0 188 15 5 3 B AT

0: UARTH: DRSO B AL 45805 1 B WL A IR B, B 1245451,

1: UARTHE IR RO B35 B A% 48805 1 FA AL e 3R Y64, B2 41,
B4 - BRTR: M7 R R A #s T3 4

0: AFVFMSLBAS R KR A ARIBAT;

1: SOOI R R R A 2818 1T
B2 - BRTx12: M7 3R 2 R AR 2T H A= i

0: FROLP AR R AR 12 #h it B— Ik

1. MST PR SRR A B LA BT B — R
Bl - EXTRAM: N/ 4MNHRAMAT B2 il 7 o

0: RVFEEHNEY EII1024F55 8 ERAM;

1: 2R IEfE R R 1024715 FERAM.
BO - SIBRS: [ (UART) IR R K A 8 e 3647 .

A LM e I 28

0: MEFEEN B1VEE O (UART) IS 2 kA 2%
1o SRR S R R AR SR E N E 1O (UART) IR R R A 2%,

LRI E I 25 145 2RI,

T I R T A PR ]
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WAl F) FHCLKOUT2/P 1.0 4y H st 4o
CLKOUT2/P1.0/J i 8héi Hi 42 = BRT Vi Hi %2/2
BRTx12 = | S Rp 3 R AR 28 TAEAE 1T
CLKOUT2 TAEE I TR U % Hi 42 = SYSclk / (256 - BRT ) /2
BRTx12 = 0, M7 R AR A TAETEL12T BixX
CLKOUT2 TAEE 12T A 4 HE A91% = SYSclk / 12 /(256 - BRT) / 2

FH PAEFE b ] EAA % B CLKOUT2/P1.0%S iy Hi i
L. STBRTZF A7 f5 JOST RS R A 4% 5 N 85 1% 807 B 24590, BRT = #reload data
2. ST AUXRZF A7 2% HH UBRTRAL B 1, LEM 7 i R R 5 A 2% 5 I 2% 47
3. XfWAKE_CLKO% 4725 H IBRTCLKONL B 1, LEJ 7 5 47 5 A 3% i i 2% 343 HE 7EP 1.0
14 L
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/% AFE 7R CLKOUTO/INT/T0/P3. 4, CLKOUT1/INT/T1/P3.5, CLKOUT2/P1. 0%t i &gt A s/
/% WHERZE SYSclk = 18. 432MHz, TO, T1, A7 e Az a3 TAEZE 12T #izks/
#include”reghl. h”

sfr WAKE CLKO = 0x8F;

sfr AUXR = Ox8E;

sfr BRT = 0x9C;

main ()
{
/% FINA SFR WAKE CLKO (ihhk: Ox8F)
B7 — PCAWAKEUP : fu¥F PCA LJHE / FREIEHMT MeE powerdown.
B6 — RXD PIN IE: 1, #¥ RxD/P3.0(SRxD/P1.6) FREUYERI, tALMERDMIMLER powerdown.
B5 - TI PIN_IE : 1, S0V T1/P3. 5 FFEAETIWbRE, HERAETIIMEEE powerdown.
B4 - TO PIN IE : 1, f¥F TO/P3. 4B PR ETOF WibrE, tHEEMETOMIMAEE powerdown,
B3 - N/A
B2 - BRTCLKO :
1, F¥FPL O BRI Sl R = 1/2 BRT Bl
BRT TAEFELT HEzH %0 H 42 CLKOUT2 =( SYSclk / 2°) / ( 256 — BRT )
BRT “LAEFEI2T B 945 AR CLKOUT2 = (SYSelk / 2) /12 / (256 — BRT)
0, ANFCIFBRT EPL. O Jiifar H e
Bl - TICLKO :
L Se¥F TL OB TI(P3.5) W Bkeb, BT = 1/2 T1 B
T1 TAEELT KL (% A#CLKOUTT =( SYSelk / 2 ) / ( 256 — TH1 )
T1 TAETE12T Mz AR CLKOUT] =( SYSclk / 2 ) / 12 / ( 256 — THI )
0, AFCVF T1 M T1(P3.5) it kit
BO - TOCLKO :
1, feVF TO B TO(P3. 4) Rithiko, HiEdErsiR = 1/2 70 BiH%
TO TAELELT B % H AT CLKOUTO =( SYSclk / 2 ) / ( 256 — THO )
T0 LAEFE12T U A% HAFECLKOUTO =( S¥Sclk / 2) / 12 / ( 256 - THO )
0, ARYF T0 JidH To(P3.4) it ki

*/

TMOD = 0x22; //T0, T1 TARfERER2, 8 i HAhE R

AUXR = (AUXR | 0x80); //T0 LAEEIT #ixk

AUXR = (AUXR | 0x40); //T1 TAETEIT #Hst

AUXR = (AUXR | 0x04) ; [/ ISE NS R R AR TARTEIT M

BRT = (256-74) ; / /ST BRIMST I 5 3 R A 3% v B B ik 8 o7 B B 4 (H.
/ /i BB % 124, 540KHz

THO = (256-74) ; / /X TOMSIRT Bh iy 1Ry 8467 28 2 4 4,
//18432000/2/74 = 124540. 54 #9%=T-125K

THI = (256-240) ; J/RETL A e H 1 847 B8 B 4k 4,

/ /% N B T 22 18432000,/2/240 = 38400
WAKE CLKO = (WAKE CLKO|0x07);  //FR¥FTO, T1, M7yl 2k A ds i H s

TRO = 1; //JBFNTOTFHIRTHE AR, X RGN Bt A7 43 4tk th
TRL = 1; [/JRENTUFIRTHECT AR, X RGO Bl AT 70 ik

AUXR = (AUXR|0x10); //J8 ST 53R K A2 BT AR TH R TAE, X R G i sk AT 20 4T
// 2B R S, FH AT DB R i 28 WA B H A I e R
while (1) :
1
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22 E1u

STC11/10xx R 5 B 5 WA SF R AL 772 0: AMNEBRSTHI G AL, P30 30 A I &AL (B2 3
NI EAL I R R AL , AR, FEEAL/ B H AT (AT B N A4 i & A7 LE )
200mS, HIYMAX810% &AL E, Hawmh&7E L E A EEIn—A200mS AL 2ER) , FH]
AL

2.2.1 4NERRSTS|BIE iz

HMHRST 51 BHI A A 5 & M AN IR RST 5| BHVIE N — 5 5 B2 A S ALk, AT SE BB AL 52
fir. P4T/RSTE M) I EARSTEAE K, ZHHEEAVON, FTAESTC-ISPYwmAE#s
WHE . WHEP4.7/RSTARIESTC-ISPYRFERS H# I EI/OIT, HEP4.7/RSTHLE G ALK A o
FIRSTH A 5 B o - 41 25 /0 24N e i L0us J&, B HLas it N EAIRAS, IS RSTHE A& I+
FEUE TS, R HLES R ELDIRES I MR P RE P IX 100000 AR FF 46 1E 5 TAF .

Stepd/ R ERTENG TR IR ARETED

T% Beh SRt EE A " MEPRCHEREE (¢ ShERERiEaiETE
CIEESET pin ( FA{ER4. 7, ANFAPISBRCIRSHIBA0RESETH & {3 RESET >

LR E B INE M E (SR : # YES (" XD

e R 2B A s (12MHz L) T a3 Low): # High  Low

T4 BEIFL 0/FL 1 0 ST#EFERE O FFo/oAnL THER

TR T A PR AREFISEHEFlaskE—#HiEkR ¢ YES &+ O

2.2.2 AEMRERNE AL
STCL1/10xx Z 51 26 Fr WA A 2% 5257 1A FhL I 16 7
R | GEX T | BATE | ATk | S2mEe | e omc

HEEVEE ClzmEiASHEI e 4.1y BT 3.7v BT
T~ STC11Fxx £ 415V A4l
LTI L R R
BERERE /S e i HhE o (=
FHBiIAEEER BThAERE 1 (" TES {+ WO

Tdle CEFDARZERAFIERET S0 (s 2
=N =l == (e R b i 256

THENSEER: ¢ s C W SETHEREEEn 5 ]
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STC11Fxx ZAI5VE AL :

PRRIRAE2AMUL RN, k384, IVBL R E AL, RGEEN A A5
ERARATRAE LML R I, AT PAIE R4, 1VEL R A7, o a] LLgk 3. TVEL R E 47
{HSTC11F01/02/03/04/05, STC11F01E/02E/03E/04E/05E, IAP11F06[¥]
SALTIHE L 4. 1VER3. 5V AT ik

STC11Lxx R 1 3VHL Fr L

PR R AE2AMEL T I, k482 AVLA R E AL, RS E A A5
PRARATRAE LML R I, AT PAIE 2. 4VEL R A7, ta] LLgk$E2. 1VEL R E 47
PR R AE20MEL T I, 483, SVLA T E AL, RGEHE A A A5

PR R AE IOMEL R, AT LA SRS, SVEL R A7, tA] Lk $%3. 3VEL T E 47

ER | BEXTE | BN TE | RECUIR | BzhiEE | e oenc 4] )

TRESFRE CIMEIREERE) & 387 BT 3.3V BT |
™~ STC10Fxx Z& %5V Hl
AT T R
EIFERET Ha R L pr & s idn f‘ (=
e BsREREH B MRS 1H " YE5 * HO

Idle (A MRTSHIFIERET 1S EE (s 2
LHRBNBIMEE HaRtRITi il 256

THENESET ¢ 1m0 SeRsaREae 5 <

STC10Fxx ZA5VE M-
PRSI LE20MEL RIS, 1E#E3. VLA R EH AL, RAHAA
SRR LML R, T LLESRS. VUL R E A7, ] LLikd%s. 3VLA T E 4z

STC10Fxx ZRAISVEEFHL:
SEIRSTZEAE2AMEL T, 3E$E2. AVEL R E AL, RGHE A A 5
EEIRATIZEAE 12MEL R, BT DAE 2. AVLL R A7, ta] BLik#E2. IVBL R &AL
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2.2.3 REEN

RPN HRRFEET RS, AR SERERTER, TELMBAILRGAREN R)E3)
2, fEGERI8051 FL A HLEE THfF bR S Fr sk Thfe, F P 2 A AL S B, SEBLOR E
R . BLSTCHTHE H: ()38 5 AU 805 AR & ) ZLR 1 N T TAP_CONTRFFIR D) e 5 A7 4%, SLIL 1 Utk
Dige. AP R & R ) TAP_CONTRAFIA V) R 75 47 # B H A B ALSWBS/SWRSTHL T LA & 4t
BhLT

IAP_CONTR: ISP/IAP &35 1f %%
SFR Name SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
IAP_CONTR C7H name | IAPEN | SWBS [SWRST|CMD_FAIL - WT2 WT1 WTO

IAPEN: ISP/IAPIIRE fC 447 o
0: 2% 1FIAPE/ S /#2FkData Flash/EEPROM;
1: RVFiE/ 5 /#EFRData Flash/EEPROM.
SWBS: Hfh M 7 MR X G 30(0), 3842 MNISPREF X B 5(1). B 5SWRSTHZAL &
AT LASEIL
SWRST: 0: A#E(E; 1: PAERMNRFEAL, BIHINEE.
CMD FAIL: 5% T ISP/IAPA 4, JERTAP TRIGIESAh/AShfl % 2, 91, F7 ik i .

s P SRR 7 [X (AP X)) 3t B2 A7 3 U045 B R AR X (APDX) FREAHATRE T —
MOV TAP_CONTR, #00100000B ;SWBS = 0(i&#AP[X), SWRST = 1 (& A7)

; MRS ISP IR 15 A% 2 DX AL IR D)4 2 P BRI FR 2 X (APIX) THAR AT RE P
MOV TAP_CONTR, #00100000B ;SWBS = 0 (i&#APIX), SWRST = 1(3KE A7) —
s W P SRR 7 X (APIX) B B AL I V14 31 R G ISP FE P X FFUR HAT R 7 -
MOV TIAP_CONTR, #01100000B ;SWBS = 1 (#%&#ISPIX), SWRST = 1 (& 1)

s MRS ISP I #5158 7 X A S AL IF DI B R ISP 5 88 5 X a6 AT RE

MOV TAP_CONTR, #01100000B ;SWBS = 1(G&#FISPIX), SWRST = 1(FKENL) —
KGN RABENRGTEAL, FrENRFRIIRE T A as # = S A BIVIGE, VO awIihik

224 FEEN/IEBEN

4 H Y L TR VOO T FUSE fir /488 Fi 52 5 R R PRSI | TR FELUTR 1N, TG (03 4 B 2 5
fr. MVCCHEFRE EH RN, WEIR32768 AN 55, b H /4 (Lt o, i
Fi i PO S W =R AR =R AEIL e i P
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2.2.5 MAX810% FH & i B8 B

STC11/10xx R A B AL B EE R T MAXS105 H E A7 L . ATMAXS810% ] 5 A H i fESTC-
ISPEmAEgs g FOVE, W LA b o AL/ b A7 5 B = A Z1200mS SEIR , AL A REMG A %

2.2.6 B TAWDT)E L
fE R/ RERT/ MITSHIREFETEENRGET, A TP “ REERTEIEL
T, ZHTFH, MCU/CPURRFFEIE &, SERGKI A FH TIE” , @% =l 3E 10, R
MCU/CPU ANTERIE [ 18] P 42 R U7 1) & T 14, 5l AMCU/CPUAL T 750 IRES, BT 1t &
HRIEMCU/CPUE AL, i 540 83T ML U H A BT P R2 7 . STC11/10xx R 4715 AL A 5t
Sl T AT IThAEE, M A VLRSS AR 8/ Wik . NSk ThRE, FRATTE I
TRIETHAEZF 728 WDT_CONTR:
WDT_CONTR: 7 [ 14f)(Watch-Dog-Timer)# il 27 17 4%
SFR name |Address| bit B7 B6 B5 B4 B3 B2 | B1 | BO
WDT CONTR| OC1H | name |WDT FLAG| - | EN WDT [CLR WDT|IDLE WDT| PS2 | PS1 | PSO

Symbol£F 5 FunctionZj fi§

WDT FLAG: When WDT overflows, this bit is set. It can be cleared by software.
A1 AR SO, S S, AR eEEE L, AT AR SO,

EN_WDT: Enable WDT bit. When set, WDT is started
BB VELL, HEEN “1 7 N, FHITHES.

CLR WDT: WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
BTG 0AL, 2y 17, & T IR 8 v 8. PRI F3his <0 "L,

IDLE WDT:  When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE
A 1H“IDLE "#E07, HuE N1, BIIHERSE SRR 1HE
GO, B E R SR R AT

PS2,PS1,PSO:  Pre-scale value of Watchdog timer is shown as the bellowed table:
B ER ST e, W~ R PR

PS2 | PSI | PSO P%gz\c%e WDT overflow Time @20MHz

0] 0] o 2 393 mS

0 | 0 | 1 4 78.6 mS

0 | 1 ] o0 8 157.3 mS

0 | 1 | 1 16 314.6 mS

1 | 0] o 32 629.1 mS

1 | o0 | 1 64 1258

1 | 1| o 128 258

1| 1 | 1 256 58S

The WDT period is determined by the following equation & | )3 H B 8] 115
A S E] = (12 x Pre-scale x 32768) / Oscillator frequency
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W8P 12MHz:
F 1 U 1] = (12 x Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000

ps2 | PS1 | PSO P%%%C%e WDT overflow Time @12MHz
0] 0| 0 2 65.5 mS
0 | 0 | 1 4 131.0 mS
0] 1| 0 8 262.1 mS
0 | 1 | 1 16 5242 mS
I | 0| o 32 1.0485 S
1 | o0 | 1 64 2.0971 S
L | 1] o 128 41943 S
1| 1 | 1 256 8.3886 S

WA 11.0592MHz:
v H )= (12 x Pre-scale x 32768) / 11059200 = Pre-scale x 393216/ 11059200

WDT overflow Time
PS2 | PS1 | PSO | Pre-scale @11.0592MHz
0 0 0 2 71.1 mS
0 0 1 4 142.2 mS
0 1 0 8 284.4 mS
0 1 1 16 568.8 mS
1 0 0 32 1.1377 S
1 0 1 64 2.27558S
1 1 0 128 455118
1 1 1 256 9.1022° S
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BN IERF, 7ESTCH FHEMR EFTAE RN
/*

*/
/* --—- STC MCU International Limited */
% - HURSTC 1T R8N HL 6 T 10 5308 M o 8 28/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S Tl G e T G L)1 — *
B LT S Tl LT T (601 e I — *
/* */

s ANV NP AESTC-ISP Ver 4.86.PCBH T #ci f2 L H Rl ilid, #H%H LAFRSAEPT O R EoR
AT R o I TE] = (12 * Pre_scale *32768)/Oscillator frequency

WDT CONTR EQU  0CIH = K h:811R
WDT_TIME_LED EQU P15 JH P15 I T I T FE 7R AT,
AR G B TR AT ER 2R 78 KT o 0 e T JEE ik oK e ) K o
WDT_FLAG_LED EQU  PL7
FPL. THEMIE T I EALH/R LT, A s se R N T = AL

Last WDT_Time_LED_Status EQU 00H AR, AR T TR S TR A KT i — YOIR S A
: WDTE A7 8] (Bt FH 1) Oscillator frequency = 18.432MHz) :
; Pre_scale_Word EQU  00111100B IHO, JHBNE 1, T =32,  0.68S
Pre_scale Word EQU  00111101B B0, JABNE T, T idi=64,  1.36S
;Pre_scale Word EQU  00111110B HO, RENE I, TA =128,  2.72S
:Pre_scale Word EQU  00111111B EO, FRENE M), TArE=256, 5. 44S

ORG  0000H

AIMP  MAIN

ORG  0100H
MAIN:

MOV A, WDT CONTR SR S AR T S AL

ANL A, #10000000B

INZ WDT Reset WDT_CONTR. 7 = 1, FHIMIEAL BREEIE TS AT
;WDT_CONTR.7 =0, LHELL, #8350, RAM¥LIGH 2 N EEHLE

SETB  Last WDT Time LED Status s BB,

s WIGAALE T 3 H B TRL PR 2R KT IR AS AL = 1
CLR  WDT TIME LED c WAL, SREAE T R R AT
MOV~ WDT CONTR, #Pre scale Word DAZNE T
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WAIT1:

SIMP  WAIT1 R PAT AR (L), SRR T 1 S AL
sWDT_CONTR.7 =1, H[ 1M E A, #5530, RAM BuABENE, AEARIE
WDT _Reset: VEIREAL, 88

CLR  WDT FLAG LED AT ITERL, SR TR B S AR AT

JB Last WDT Time LED_Status, Power Off WDT TIME_LED

LKA LT, H052AH RXT
RYEE TR A AR ST 1 — VORI B WDT_TIME_LED 4T,
A EIRSEARTEIE K, B LR KRR

CLR  WDT TIME LED s P RRE KA IR i T VA B TR 7 AT

CPL  Last WDT Time LED Status DR T S TR 2R KT B — DOIRAS R
WAIT2:

SIMP  WAIT2 EAPATARE G UFHD) . ERE T Vi = AL
Power Off WDT TIME_LED:

SETB  WDT_TIME_LED s ERSEAR YRR K | IS0 i B () 4R AT

CPL Last WDT Time LED Status DG T R IS TR R AT ) — DOIRES A B
WAIT3:

SIMP  WAIT3 EAPATATE R 5P, ERE TV = AL

END
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HF R : 13922809991

2.2.7 A BRHEMNIMKRBINEN

PR AT

e

WHE T IR AL

AL T HLEE AL FEF X 0000H AR T 4R A
7 PR

JH I $5 I RESETHAN

SRS MW RER X 0000HAL TR EL A

A (R A AE ITH PR
~ . iH L SFIAP CONTR%Y . ~
f}zﬂ“ H M o - /2% /\é 5 I\ = 4
Jash &AL 235 ) 20175 1 B ﬁf 28 N P RE T X 0000H Ab TT 45 B 2540 AT
N AP
2L
I XTIAP CONTRE |2 RGN RBISPI IR 7 X I i HUAT 72
FEIENCOHT A |, KA B SR ISP R A, &
=X A SO R X AT SRR
IR ., 2 {F R G R GEISP W 15 R X T 4R $h AT F
AREEN | REUEHE =
G zgg;gﬁiaa o KRB A ISP F B TR, 2

AR R AT R

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966
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2.3 STC11/10xx &5 8 FH Y& B IR

STC11/10xx R F 5 HLAT LLIS AT 3F0 44 F B C LARRAR IO AE, 10l SR, GHE
BiX s B, IEH TAER T, STCI11/10xx 2271 B F WL LR T HE & 2mA ~ TmA, T8 H
PR LA T RE 2 <0. 1uA, 2SS B A TR £ <1.3mA.

R EAR 2 I Bh 2 B AR CLK. DIV ], 11 2 PR AR 2R et E A (4 08 N E R Y 4 1) 25 A7 7
PCONJAE N AT #5H . PCONZFAE 2% LU R -

PCON (Power Control Register) (/] {75-1F)

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl B0

PCON 87H name SMOD | SMODO | LVDF | POF GF1 GFO PD IDL

LVDF : i AS AR AL, (5] A A1 A2 A0 A6 o W 175 SR A 7 AL o
FEIEH TAEF S B TARIRASES, 58y # TAE R Ve /K AR B M T I s, %A1 E
B, HAC RN A WS e, B P #8 AR B R Ve eI F G T A0 1A% H,
JER, ANEHRA FCREAN W, ZAEE s N ZALEHRAEE, H0E, W
B AR F Ve e 4 SR TR B A T IS f i, 124 X H B E N 1.
TEHE N F CAEARAS AT, a0 A ARSI H % AR S ml P2 A vb b, AR R N i F AR
Ja, ARSI AN AR AR ThFE . an SRw o vr o] P AR A DU R B, U 7E 2k N
S, 2 REA I B kS T AR, 78 I AR B R Ve ol T Ha s T4 He
e, PEAEAR AT I W, ATEEMCU M e PR S M i

POF: FHENRES, BLAVUSHEE, FBREMREMN N . THERAEO .

SRR A EAWGE LEEA (BES)D , ERINSEAIES AN B E ST AN EL, BN

HAETIMEL, ERYMENSE KM EL, wHE T R W

TERILE AR A, T POF=0, i
POF/PCON.42 75 41

A\

| v — —

- HhERTF- B R AT,

LR R 1AL,

— S A,

J%Tﬁo SR8
g e
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PD: HHEIK, HEAPower Downt&x, 1 4N W F T il & BT B fid i e B2, g3k N\ d

BT, BRI AR, TR SRCPU. SEI R, AT DS TRERMHZIE TR, R
ANER T4k L TAE . PR CPUM B A A e i 1) /MR &7 JRIE : INTO/P3.2, INT1/P3.3, INT

/TO/P3.4, INT/T1/P3.5, INT/RxD/P3.0 (B{INT/RxD/P1.6). i HiizCthmZHIAL, A h
$6<0.1uA

IDL: KHEL, #HANIDLEFREK (FH), BRRGALCPULR &, CPUANIATIREA SN, HARD)

RERPIFAI AT 4REE TR, WTEIsh R e, s ka8 b IR e Aorll o iy S A/ DAt i iy o 1)
AEAT— AT . ADRECPUM S PR 2K (IDLE AR ) Wi ) 048 i A

INTO/P3.2, INT1/P3.3, INT/TO/P3.4, INT/T1/P3.5, INT/RxD/P3.0,
PN 22 B 48 TimerO0, Timer 119 7] UK B AU 25 PRI A Qe il
HRAT O (UART) 0] LUK 5 BT 23 R A e i
GF1,GF0 : #N@E ] TAEbREAL, AP ] DUEEEA

SMOD, SMODO: SHE#EHITRK, SHEOFxK, EIAMENA.

B B TR A
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2.3.1 {KiRER

I 7 A8 T LUK 28 BRI B (A8 i AR IS B B PAY SR/ CHIR 3 I ) AT 70 00, AT A1 T A
PRI, FERIIAE, F#MREMI.

IS 73 B2 A7 2 CLK. DIV &7 1) 5 AR -

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CLK DIV 97H name - - - - - CLKS2 | CLKSI | CLKSO
CLKS2|CLKS1| CLKSO |44 Ji5 CPUHI 92 R T AE I 4
0 0 0 | A AR b Bl P R/CHIR 5 B
0 0 1 (HINER AR IS B B R/ CHiR 3 B8 8) /12
0 1 0 (AR S AR I B B P S R/CHiR S I8 /4
0 1 1 (HINER S AR B B N SR/ CHR 81 /8
1 0 0 (HINER AR B B B P S R/CHiR 37 B 8E) /16
1 0 1 (B b AR I o B P FR/CHR S 5 ) /32
1 1 0 (HINER AR I B B P S R/CHiR 37 B8 /64
1 1 1 (5B b AR B BN FBR/CHR P s ) /128
| |
| N |
| |
011 .
P FIRICHR 11 : RGBS Y Sclk
ShR kR T e 100 (R RSN B
| |
| |
| |
L____/__J
CLKSZ,CiKS 1,CLKSO0
FREREEY
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2.3.2 TRER

¥ IDL/PCON.OE A1, HAHLHEFEANIDLE (FH) B, ESRERXT, NCPUTLH 1k
TAE, (ERANERNT . AMERIRER I RS . ER 8%, A/DE M, BTSN IERIBIT. AT
MER RN S TERRTHASHE —AIDLE "#i:{i: IDLE WDT(WDT CONTR.3),
MIDLE WDTH W BN <170, FHIIMER2RE “SWER" 1148, BIE® TIE. 4
IDLE_WDTHIAEIEF“0"R, HIIMER EE W AT, BE IR TR, N
T, RAM. HEARIBEH(SP). T THHEER(PC). FEFIRAEF(PSW) BIME(A)SE 27 A7 25 0 IR FF
SR . VO DR RS 2 N U BOE a0 3 — ZI 4IRS . SN R B e WL BT 2k B
WA HRRE IEH 84T (BRCPUTCH B0 A TAEAN) o MATA— AN e W= A2 i, e AT T80 mT LUK 5 B B
MR, HRHLEMRELS, CPURMSHAT I N TN ATER N —&E L.

A PR AT DR H 23 Ao AT o] — A Hp 7 1) 7 A2 42 5| S IDL/PCON. O Bl 44175 %
MR 2 A 5 — MBS W vk SMESRST S R AL, BB &, =k
T, XL AL R A ARG SR T A IR RF 24 B - 10us, A REFEAEE A,
FRKERSTSI R, S5 AN, B ML FEF 0000HAL 46 1E# T4 .

2.3.3 #HBERN/IFHER RMNKIEF (CEFILHER)
KPD/PCON.1E A1, B KK HE N Power Down (B H3) B, He Bt EHBA . 3
NS, AMEAER, BT, CPU, B 4F. &I, A/DFH. #1715
b A, A gks TAF. SRR A I v B e SO VR mT = 2R e W, UG A H %t T 2K
HTAR, BN TR, EAFHEEAE, FrAVON . SFRs Rk DI RE % 77 4%) 4ERFIE A 5
TR — ZI RS AL
_ TPKCPUMA i s ) 41 02 B4 - INTO/P3.2, INT1/P3.3, INT/T0/P3.4, INT/T1/P3.5,
INT/RxD/P3.0
Ak, MRS REMCU M i AR S e i, A3 67 1 1 5 FRIMCU A 2 2 7 I 000 0H AL T
AR TAR.
I RGETCANR R WrIERE 5 B s RS SIS, TR PR R0 S I R s RS (U
B HITSTCLxx R AN HLNEBCE 1 f el L @ I 4%, DR H A 75 2 00 PRI SR ol Bt P A
52w

vo X——=+— - DX Nt

3000 _Y_l 1
0.1uF C1 5MO
AV TR /K S

ZHEA TR = =
P 78 LU0 L1 560 B N /38 R R B, R TR0 P B 22 R P 1 T
78 P BLHE AR RS2 BT, Rl 70 IO LI, I A H 8 P BELR 146 % A 1 25 C LK
o H RO LR/ 0. SV, ARERE T INTx 22 72t — A T BRI eh i, AT 1 30 Mg 8
FHL AN R R
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/] H AR F T o P ) L e R 451 R */
/* */
/* --- STC MCU International Limited */

/¥ - JE7NSTC 1T A1 E AL E A1 o M nge it 4t P A= */

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
PN AR BAERE e Hh f F BAE S G| AR T */
PETERE T R B 3 Ry AT T STCR BRL AR I */

/* */

#include <reg51.h>
#include <intrins.h>

sbit Begin LED =P172; //Begin-LED indicator indicates system start-up
unsigned char Is Power Down = 0; //Set this bit before go into Power-down mode

sbit Is Power Down LED INTO =PI177; //Power-Down wake-up LED indicator on INTO

sbit Not Power Down LED INTO =P176; //Not Power-Down wake-up LED indicator on INTO
sbit Is Power Down LED INT1 =PI1"5; //Power-Down wake-up LED indicator on INT1

sbit Not Power Down LED INT1 =P174; //Not Power-Down wake-up LED indicator on INT1
sbit Power Down_Wakeup Pin INTO =P3"2; //Power-Down wake-up pin on INTO

sbit Power Down_Wakeup Pin INT1 =P3"3; //Power-Down wake-up pin on INT1

sbit Normal Work Flashing LED =PI1"3; //Normal work LED indicator

void Normal Work Flashing (void);
void INT_System_init (void);

void INTO Routine (void);

void INT1 Routine (void);

void main (void)

{
unsigned char j=0;
unsigned char wakeup counter = 0;
//clear interrupt wakeup counter variable wakeup counter
Begin LED =0; //system start-up LED
INT_System _init ( ); //Interrupt system initialization
while(1)
{

P2 = wakeup_counter;
wakeup counter++;
for(j=0; j<2; j++)
{
Normal Work Flashing( ); //System normal work
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Is Power Down =1; //Set this bit before go into Power-down mode
PCON =0x02; //after this instruction, MCU will be in power-down mode
/lexternal clock stop
_nop_();
_nop_();
_nop_();
_nop_();
H
H
void INT System init (void)
{
1TO =0; /* External interrupt 0, low electrical level triggered */
// 1TO =1; /* External interrupt 0, negative edge triggered */
EXO0 =1; /* Enable external interrupt 0
IT1 =0; /* External interrupt 1, low electrical level triggered */
// IT1 =1; /* External interrupt 1, negative edge triggered */
EX1 =1; /* Enable external interrupt 1
EA =1, /* Set Global Enable bit
H
void INTO Routine (void) interrupt 0
{
if (Is_Power Down)
{
/Is_Power Down ==1; /* Power-Down wakeup on INTO */
Is Power Down = 0;
Is Power Down LED INTO=0;
/*open external interrupt 0 Power-Down wake-up LED indicator */
while (Power Down_Wakeup Pin INTO == 0)
{
/* wait higher */
H
Is Power Down LED INTO=1;
/* close external interrupt 0 Power-Down wake-up LED indicator */
H
else
{
Not Power Down LED INTO=0; /* open external interrupt O normal work LED */
while (Power Down_ Wakeup Pin INTO ==0)
{
/* wait higher */
H
Not Power Down LED INTO=1; /* close external interrupt 0 normal work LED */
H
H
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void INT1 Routine (void) interrupt 2

if (Is_Power Down)

{
{
}
else
{
}

}

void delay (void)
{

/Is_Power Down ==1; /* Power-Down wakeup on INT1 */
Is Power Down = 0;
Is Power Down LED INT1=0;
/*open external interrupt 1 Power-Down wake-up LED indicator */
while (Power Down Wakeup Pin INT1 ==0)
{
/* wait higher */
H
Is Power Down LED INTI1 =1;
/* close external interrupt 1 Power-Down wake-up LED indicator */

Not Power Down LED INT1=0; /* open external interrupt 1 normal work LED */
while (Power Down_Wakeup Pin INT1 ==0)
{
/* wait higher */
}

Not Power Down LED INTI1=1; /* close external interrupt 1 normal work LED */

unsigned int j=0x00;
unsigned int k = 0x00;
for (k=0; k<2; ++k)
{
for (j=0; j<=30000; ++j)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
}
}
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void Normal Work Flashing (void)

{
Normal Work Flashing LED = 0;
delay ();
Normal Work Flashing LED = 1;
delay ();

H

s XL A0S v B M it AR R L I 1 )
- 3k sfe s e sk sk sk e sk sfe sk sk sk sk sk sk sk sk st sieske sk sk skeske sk sk stk sk sk stk sk sk stk sk sk stk sk skokok sk skokokoskoskokokoskoskokokskokokok

;Wake Up Idle and Wake Up Power Down

- 3k sfe s e sk sk sk sk sk sfe sk sk sk sk sk sk sk sk st sieske sk sk sieske sk sk stk sk sk stk sk sk stk sk sk stk sk skokok sk skokok sk skokokoskoskoikokskoskokok
s

;/*¥ --- STC MCU International Limited */
/% s SRSTC 1T ZFU BBl Eh 0 305 I 128 ¥
;/* --- Mobile: (86)13922805190 */
;/* --- Fax: 86-755-82905966 */
3/* --- Tel: 86-755-82948412 */
/% -—- Web: www.STCMCU.com */
/U SR AR AR PP o A P BAE S = b 5 AR */
SELERE R TP O R EIMEH] T STCH) BB AR T */
ORG 0000H
AJMP  MAIN
ORG 0003H
int0_interrupt:
CLR P1.7 ;open P1.7 LED indicator
ACALL delay ;delay in order to observe
CLR EA ;clear global enable bit, stop all interrupts
RETI
ORG 0013H
intl_interrupt:
CLR P1.6 ;open P1.6 LED indicator
ACALL delay ;;delay in order to observe
CLR EA ;clear global enable bit, stop all interrupts
RETI
ORG 0100H
delay:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #02
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main:
MOV  R3, #0 ;P1 LED increment mode changed
;start to run program
main_loop:
MOV A, R3
CPL A
MOV  PlI, A
ACALL delay
INC R3
MOV A, R3
SUBB A, #18H
JC main_loop
MOV  Pl, #0FFH ;close all LED, MCU go into power-down mode
CLR 1TO ;low electrical level trigger external interrupt 0
; SETB  ITO ;negative edge trigger external interrupt 0
SETB  EXO0 ;enable external interrupt O
CLR IT1 ;low electrical level trigger external interrupt 1
; SETB IT1 ;negative edge trigger external interrupt 1
SETB  EXI1 ;enable external interrupt 1
SETB EA ;set the global enable

;if don't so, power-down mode cannot be wake up

;MCU will go into idle mode or power-down mode after the following instructions
MOV  PCON, #00000010B ;Set PD bit, power-down mode (PD = PCON.1)
NOP
NOP
NOP
MOV  PCON, #00000001B ;Set IDL bit, idle mode (IDL = PCON.0)
MOV  PlI, #0DFH ;1101,1111
NOP
NOP
NOP
WAIT1:
SIMP $ ;dynamically stop
END
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234 HENFEBEARNG, HARREEEMEEZ F E =5 MREER) N A PR

STCUxx R A B A HLESE N AR 305, B 7 ml LB I A5 o W idt 47 e B &k, 38 ] BAYE
TE A F IR AR S S R P 0 e I O S N B IR BECPU, A LK B IE R TARIRE
(STC10xx R AT I EE) »

STC11xx 2 51 8 F Bl H 5 Bk Th it 25 17 28 WK TCHAIWK TCL R 4T B B AN 42 1

WKTCL (A7) {7 F-41k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO Reset Value
WKTCL | AAH name 0000 0000B
WKTCH (A H] iz - 1k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO | Reset Value
WKTCH | ABH name |WKTEN 0000 0000B

PR 5 4 L RO T 5 I R — AN 12467 SE I 2%, {WKTCH[3:0], WKTCL[7:0]} ¥ st 1207 71 % ff (4096
), EBOFFUE 5.
WKTEN: PN 303152 B L 5 s 8 PR A6 e 4 71 A5 o

WKTEN=1, FoF PN &R A5 HLAG R o B 2% 5

WKTEN=0, 2% [l 35 122 HLIG i 5 ) 285 5

I AWK TCH 2 A7 28 T BIWKTEN (Power Down Wakeup Timer Enable)fVE ‘17 , {#if
P 0 45 FL R B L ) A I 28, S4MCU— ELik APower Down Mode, P54 F e i 4 F 5 INF 28 s - 46
TR BRI S (WKTCH3: 0], WKTCL[7: 01} & 4788 BT i i1 HEUE AN 25 5 5t g 2 R SR
%, MCUZ5£532768/16384/8192/4096 AW Bl (i FH P FE ISPRERFE 77 B B AT 1B J&, MCUIA N LI
RGN MITF IR IR AR e RS O BIF e R, B REMIEZACPU T4E, CPU FR1GR
Bhg, FEFP M B R 7 4k 44T R AT .
DA S S ) B8 T — IR [R] 29 560us, 24 5RR ZE K
PN 0 RN P B 48 B R BT (] 249 956 0uS
PN R I P 5 B A B K T (3] 29 9560us . x 4096 = 2. 3S
. {1 EWKTCH[3:0], WKTCL[7:0]} ZF 745 M{ESE T 10, WM RSB R E3) RAR IR
Pt i B AR (KN TR 560uS x 10 = 5600uS
e (WKTCHL3:0], WKTCL[7: 0]} A7 2 FIMESE T 4096 (B KAE = 4096 = 2'2), WM FR
GRS RGIRG A, TR BEERF IR RN 560uS x 4096 = 2. 3S

{WKTCH[3:0], WKTCL[7:0]} = 1, 560uS x 1 = 560uS
{WKTCH[3:0], WKTCL[7:0]} = 10, 560uS x 10 = 5.6mS
{WKTCH[3:0], WKTCL[7:0]} = 100, 560uS x 100 = 56mS
{WKTCH[3:0], WKTCL[7:0]} = 1000, 560uS x 1000 = 560mS
{WKTCH[3:0], WKTCL[7:0]} = 4096, 560uS x 4096 = 2.3S

AT RE: AL S AR (S ThAE N 2uA.
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/* --- STC MCU International Limited

*/

/* --- STC10/11xx Series Wakeup MCU by WAKEUPTIMER Demo ---*/

/* --- Mobile: (86)13922805190

*/

/* --- Fax: 86-755-82905966
/* --- Tel: 86-755-82948412

*/
*/

/* --- Web: www.STCMCU.com

*/

/* 1f you want to use the program or the program referenced in the ----*/

/* article, please specify in which data and procedures from STC

/*

¥/

*/

//INOTE:STC10xx series does not have this function

#include "reg51.h"
#include "intrins.h"

/* define SFR */

//wake-timer low 8-bit counter
/Iwake-timer high 4-bit counter

//work led

sfr WKTCL = 0xAA;
sfr WKTCH = 0xAB;
sbit P10 = PI170;
/]
void main()
{
// WKTCL = 0xff;
// WKTCH = 0x8f;
// WKTCL = 0x01;
// WKTCH = 0x80;
WKTCL = 0x64;
WKTCH = 0x80;
while (1)
{
P10 =P10;
PCON = 0x02;
_nop_();
_nop_();
¥
¥

//lenable wake-timer and set interval to MAX (4095*560us)
//(MAYBE NOT ACCURATE)

//lenable wake-timer and set interval to MIN (560us)
//(MAYBE NOT ACCURATE)

//enable wake-timer and set interval to 100*560us
//(MAYBE NOT ACCURATE)

//complement work led
//MCU enter power-down(STOP) mode
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; /A FH PN P o R U S I 25 R e i e AR SRR R P CIE SR

;/* -—- STC MCU International Limited */
;/* --- STC10/11xx Series Wakeup MCU by WAKEUPTIMER Demo ------------ */
;/* --- Mobile: (86)13922805190 */
;/* --- Fax: 86-755-82905966 */
3/* --- Tel: 86-755-82948412 */
/% -—- Web: www.STCMCU.com */
;/* If you want to use the program or the program referenced in the ------------- */
;/* article, please specify in which data and procedures from STC = -------------- */
¥ */

//INOTE:STC10xx series does not have this function

;/* define SFR */
WKTCL DATA 0AAH
WKTCH DATA 0ABH

ORG 0000H
LIMP MAIN

s

;/* main program */

MAIN:
; MOV  WKTCL, #0FFH
; MOV  WKTCH, #8FH
; MOV  WKTCL, #01H
; MOV  WKTCH,#80H
MOV  WKTCL, #64H
MOV  WKTCH,#80H
LOOP:
CPL P0.0
MOV  PCON, #02H
NOP
NOP
SIMP  LOOP
END

;wake-timer low 8-bit counter
;wake-timer high 4-bit counter

;enable wake-timer and set interval to MAX
;(4095*560us) (MAYBE NOT ACCURATE)

;enable wake-timer and set interval to MIN

:(560us) (MAYBE NOT ACCURATE)

;enable wake-timer and set interval to 100*560us

;(MAYBE NOT ACCURATE)

;complement work led
;MCU enter power-down(STOP) mode

R IE E SRR T AR A L
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FIF HREFESIEIRIIGE S 773 (SFRs)

STC11/10xx Z 51 . i HLEIFE 7 A7l o FECHE A7 28 2 2% B A2 w bk ). STC11/10xx R 51 HL
F WL T FR P A7k 25 402 A L Flash /76 2%, ANREVI M AN FE P A7t o, DR AR il
1 §ef5 5 —EAFIFEF 4246 o {5 5 —PSEN, STCI11F32XE 2 %1 5 B AL P 36 1280515 1 B
Fhites, HAEYERZ AR LA AP ok 25 8] : PSRAM (256 771) I Y FERAM (1024
1) o STCIIFOIERH ¥ A WL HE R R 7256 7 I BIEAF it %, Z RV L NEY JERAM.
MSTC10xx R A ¥ 7 ML EBA S127 T ISR A7 2%, AR ERGE 4R #04 Js  Hohik 2 1) -
PHEIRAM (256771) I B FERAM (256 F71) « 534k, STCI1F32XERFIMISTC10xx R 51 H. A
HURTT LAV 7 A AM TR (1 64K BAM SR A7 % 2% . BLLASTCLIF32XE RIS A AL AMBI, 454
AR P AT AR B A 5%

3.1 EFFi#E=S

PR AR H TR PR . BEMEREZE(E R . STCUF32XERVIHE FHLA R T
SK~62K 715 [l Flash 2 /7 74 8% . STC11/10xx R 41 - -5 80 5 MK FE e FlashA7-fifs 2% it sth ik 4
3

3FFFH Type Program Memory

STC11F/LOSXE 0000H~1FFFH (8K)

16K STC11F/L16XE 0000H~3FFFH (16K)

Program Flash STC11F/L20XE 0000H~4FFFH (20K)

Memory STC11F/L32XE 0000H~7FFFH (32K)

(8~62K) STC11F/L40XE 0000H~9FFFH (40K)
STC11F/L48XE 0000H~0BFFFH (48K)
0000H STC11F/L52XE 0000H~OCFFFH (52K)
- STC11F/L56XE 0000H~ODFFFH (56K)
STCIIF/L16XE 8}y HLFE A7 fili STCIIF/L60XE 0000H-OEFFFH (60K)
IAP11F/L62X 0000H~OF7FFH (62K)

BRHLEN G, FEFPHEEE (PO) [N 25 H0000H, MO000H B S H 4G HATFER « 7 41 rp
AR 4% FE 7 BN CL bl CORR R W ) &) 0 TREF A7t as s . fEREF A fgas T, A
—ANEEMN L, SRR AR RIS S, B AL S B BBk B R R 1 A BN O
EHATIRT . AR WO b T AR 25 A2 7 (1N I HBHE 2 0003H, 5 I 88 /31 B 280 T IR 5 A2 5
(N E1 L E A2 000BH, 403 HH W7 1) 7 AR 25 A2 7 AN T Lk /20013 H, 72 I 2/ V150088 1 v b
25 A2 7 BN FI UL 200 1 BHEE o B 22 (1) A W IR 25 7% 13 BN E1 il (o i e ) DL B 0 %) o B 2
FT o FHTAHAR TN 1 M hk R (A1 X A] (8AN7) A PR, — Mt T T2 AR AT 76 2 1 Hh BT il 55
FEF, PR, — e A o S PR s bk X 37 T — 26 Ak P e e T 45 F 1) B IR A7 135 R T i 25 72
2 E) 40T

F2 ¥ Flashf7-fif 2% il fE 28 [ EImFEHE 5 1077k AL, 3 148 A O RS TE A O (8 1
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3.2 HIREFEER(SRAM)

STCI11F32XE Z 41 5 5 WL B i 1 1280 F 1T RAM, 1] F T 17 URE e AT 1) o ) 45 S Fn it
FEEHE . B A7 s S R BEAZ 5 AR A Mok 25 18] - NSRAM (256 77) AN B9
RAM (1024F715) o IbAb, STCI1F32XER A 8 HLIE AT LAV [ 7E A A8 F& (1 64K B A1 B4 A7 ik
2,

3.2.1 HERAM

PERAMBE 256271, AT N3N K128 FTHRAM(S5184t8051%KA) . &128FH
RAM (Inte | 7E8052H ¥ & 7 =128 FEFIRAM) S KRR I RE AT A7 [X o K 1287717 I 4540 A7 fits 2 B T
HiEFh ] (A Fhk. m 1287 TRAMS Rk Th e 25 17 as X S A AH R g stk s B, #04eF
FH8OH~FFH, il 25 [A] ARG E B, EMF R0, 8 A 8] i 5-4k 5 20 BAIX
Iy. EI28FTTRAM K BEAIBE -0t BrpkThe A raeX K] B T4t

N ERAMII 25 F G0 B B, Hhulk Y5 2 00H~FFH .

FF 7FH
S R A 25 17 5
- (SFRs)
HRAM 30H
‘ 2FH
80 EIEDASS:1RES
[ I pTE TR L
WHERAM 18H 2 1
TAEA 2
00 10H
e
P RAM 08H 07H
oorg L__L1E4L 0
fIL128575 1) W #ERAM

{1287 I RAMELFRIE FHRAMIX o 3 FHRAMIX XL ] 73 8 TAE B A7 a4l IX, mlfiSthkX, H/
RAMIX FOHEAR X o TAF 2717 2341 X ik MOOH~1FHIL32B (F2745) 870, 43 N4d] (g — 41/ —
M), A TSNS TIEF A4, 95 NR0 ~ R7, HETARMKYES(E ., &
WA TAE A4, LR EEHEEE . RO~RTZW A FEes, RO RN HEAER
R . FEFIRESFPSWEE2s PRSI MRS & W5 4 uifd H I TAE S84 . W R HPSW
FALBIINH . AT FHEX I M20H ~ 2FHIL 164N 745 80 20H~2FH ¥ ¢ B AT [ % 3E RAM
BT — R AR A ] DO B e AT A — A7 A, FE12847, BT GH B ) ik v ]
00H~7FH. £l F Z00H~7FH, PHIRAMAK 128775 ()il th /2 00H~7FH; MAMERE, —
FHHuhE AR, Sebr b T B AR XA A HuhESg R e — AN, Tk [
—ANFEWHRIG, R AAERTES X . N ESRAMA J30H~FFH R JG 2 H ' RAMAT HE %
X.o —ANSOLIHERSEET (SP), FTHaMMERX . BAHLEN )G, HEMRIEESPNOTH, &M T
TARRFAFERAOFIRT, Kk, PRI TR 7 #N 5 SPs BAIME, — M % B 7E80H LA S5 f 5
JCNH..
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PSW : EEFREFEHEFS (AT
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RSI1 RSO oV F1 P

CY : tp&fr. SHATINEIZER,, YEESMEIBTAL A AL, BT IRIEE E i s b A (S A,
CYAL; JR2Z RO

AC : BEHOZEENAL . BHATINEEERS, YB3, ST IR IE BB E SO, ACHT;
R0 B AHBIHEAAREACH) H )52 78 T-BCDES INE . Jikis H 1) % .

FO : HM/4s&ELI0,

RSI. RSO: TAEZAFESAMIEREN. WFER

RS1 RSO A ) AR 27 A7 2 4 (RO~R7)
0 0 02 (00H~07H)
0 1 141 (08H~0FH)
1 0 22H(10H~17H)
1 1 341 (18H~1FH)

OV : i tHbrEAL
Bl : fRENL
F1 : HP#RELL

P AEAREN. ZAR BTG AR EINERACCH LN B A Y . A BmEgACCH LA
Houar s, WPEL = B INERACCH KN BN BE (BAH0M) I, PAZA0

HEF 5 £T(SP):

HERRARET 2 — S H &7 88 . B HHERR T AE N RAMBR R AL B . RAEENG,
SPHILEAALOTH, A3 HEAR S5 b HOSHIE LI 4f, 5 E0SH~IFHH L& T TAE S 7 a4
1~3, FHAFRRF B RIREEX, ] 5RO SPAE A N8OHE B K I E N H . STC11/10xx 5
B WL HEAR A& m) FAE K, BB SR B NHERR S, SPIZEHE K.
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3.2.2 WERY RRAM (432 E2AER, B3 E25MEE, FAMOVXifiD])
STCIIF32XE®H F LA AR T 2567 TN RAMAL, MEERK T 102475 &
RAM, HihEyE FE Z£0000H~03FFH. ¥ 1] N #5H FERAME J5 1 AN 55805 1 5 AL T Il A FERAM
7 A ], (HRASSZMPOT . P21, P3. 6. P3. THIALE. V4B =, WY ERAME T
MOVXF4 i), EPfEH” MOVX ~— @DPTR”E(#"MOVX @Ri"#§4Vil. (ECIESH, wlfl
Fxdatafs B/ EMEIA], 40”unsigned char xdata i=0; 7.
R HLA T FERAMAE: 75 1T LAV 7] 52 4 B 75 47 2 AUXR (it 8EH) H FIEXTRAMA 425 il o

STC11/10xx/AD/PWMARFI B HL805 1 H Ml H FERAMAS # K 25 1EALES KRR ThRE 25 /7 8%

Mnemonic | Add Name 7 6 5 4 3 2 1 0 Reset Value
AUXR | 8EH |Auxiliary Register |TOx12| T1x12 |UAR_MOx6| BRTR - BRTx12 [EXTRAM| SIBRS | 0000,0000
EXTRAM: Internal/External RAM access PNEB/#PESRAMAZEX

0: WP BIMEXT RAMA] DAAEEL.
STC11/10xx/AD/PWMZ 41| 5 F #1
FEOOHESFFH L TT (10247 5) , 8 FIMOVX @DPTRHE A7 1, #23 400H 1y s 1k 4% ]
SRV R ANBE A7 2 (Er400HH.IC) , MOVX @Ri H A&V W O0HEFFH A T

1: External data memory access. AMalEE/FNE o5
A% 117 ) P BB RERAM,  IHGIFMOVX @DPTR/MOVX @Ri f i i [H] 473805224 - HL

O0xFFFF FFFFH
4hiE RAM
63KB
& RAM
64KB
0x0400
0x03FF
Auxiliary RAM 1KB
0x0000
0000H

EXTRAM=0 EXTRAM=1
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MHAREEZE QL) -

Ui 1) P94 & U EXTRAM

TR R D B A A7 A A B (T gm 7 0

AUXR DATA 8EH; i H AUXR  EQU 8EH EX
MOV AUXR,  #00000000B; EXTRAMAZIEN” 07, Hsz EE G AN 07 .
:MOVX A, @DPTR / MOVX @DPTR, AFE 4 1]V in] P35 FE (IEXTRAM

;STCL1F32XE % %1): & %14 (00H — FFH, 2£256577)
;MOVX A, @Ri / MOVX A, @Ri $84 1T EH 25 il 9 & JEXTRAM
;A5 FH 5 4 STCLIF32XE &R 41 A R Vs 1] 3 54 J&€ AYEXTRAM (OOH-FFH, 35256 71)
5 AT R IEXTRAM

MOV DPTR, #address
MOV A, #value
MOVX @PTR, A
B YT FEXTRAM
MOV DPTR, #address
MOVX A, @PTR
RD+ 24
;W #address < 400H, WIFEEXTRAMEZA” 07 B, V5P EAENER, B4 LIEAMTR
JEEXTRAM

; W #address >= 400H, M V5 [ EE EANBRY T FIRAMEL L /0% (7] (400H-—FFFFH)

2% BV R NPT BJEXTRAM |, PAR &
MOV AUXR,  #00000010B; EXTRAMIZEGIALZE N 17, 28 iE15 AIEXTRAM, BLRT 15

HEEH P RGHRNINBT R T1/0 8iF R EZEZ AR X, B 5N R
EXTRAMIZ#5 oot A phoe, Kbfrse B 17, 251015 ) by 554 I EXTRAMER 7T LA 1.

REE
F A A % B AUXRZF A7 2L B v B 82 FAMOVX @DPTRHE A7 1] L P 6™ & [rIEXTRAM, 78 3t 1t
RAMZE 4], 537 6] F Ah B0 7. SR R G40 1 SRAM, 17 SR s FH 123 18] /N T- 102477, AT B
B ILSRAMAE 2, LE 48 £ STC62WV256, 15620256, UT6264%4%

MHAREEZE (C EF) -
/* Vi 1] N FE FIEXTRAM */
/% STC11F32XE ZRAB AL (00H — 3FFH, 3L102477759 FEAUEXTRAM) */
/% FIERRR e T A AR A I (C BE ) #/

sfr AUXR = 0x8e /N AN % B AUXRAEL S FH 75 BHAUXR */
AUXR = 0x00; /%0000, 0000 EXTRAMAZ{EO, sz b oA B4 5t 0 */
unsigned char xdata sum, loop counter, test array[128];

/% AR R R AL xdata BIRT BRG] N BB R AEXTRAM/
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/%

/%

SR WA EIIEXTRAM  */

sum = 0;
loop counter = 128;
test_array[0] = 5;

B N R EXTRAM %/
sum = test arrayl[0];

/% STC11F32XEZ& 4 :
I #address < 400H, WIZEEXTRAMELS” 07 W, Vrial#yse L7E o6, 24 L1Esh
FS I LEXTRAM

n#address>=400H, WL U7 HYEE FAMNEY R RAMELT/04% 8] (400H-FFFFH)
*/

AR 17 Al WY e BUEXTRAM, wigrms
AUXR = 0x02; /% 0000, 0010, EXTRAMGZ N7 17, 25 117 W EXTRAM, LAR: 5/
HLEH P R AMBY R 71/0 BE A IEZRIEZ AR X, AE 5 P8
EXTRAMIZ#5 FA o, BIAEE N 17, 22195 A 3 57 FE FIEXTRAMER T LL T .
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STC11/10xx R 5 B HL N E 9 RERAMYE 7~ 72 7

:/* —— STC International Limited */
;/% ———  STC #h7k*F it 2006/1/6 V1.0 */
i/ ——— JHsR STCL1/10xx R AN AL MCU P9 FERAME /R FE 7 */
:/% ——— Mobile: 13922805190 */
:/% ——  Fax: 0755-82905966 */
/% ——— Tel: 0755-82948409 */
/% —— Web: www. STCMCU. com */
D /% ———  ARJERFEFLESTC-ISP Ver 3.0A. PCBHI F#igmfe TH Bty ———— */
/% ——  WREAERE P AR, SRR T R E A T STCH PR AR */
/% ———  WNREAESCFE A G| R, WS E A EE A T STCR R kBRI ———— */

#include <regbh2.h>
#include <{intrins.h> /* use nop () function */

sfr AUXR = 0x8e;

sbit ERROR_LED = P175;
sbit OK_LED = P1°7;

void main()

{

unsigned int array point = 0;

/% JREZH Test array one[512], Test array twol[512]%/

unsigned char xdata Test array one[512] =

{

0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07
0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d, 0x0e, 0x0f,
0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17,
0x18, 0x19, Ox1la, 0x1b, Oxlc, 0x1d, Oxle, 0x1f,
0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27,
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0x28, 0x29, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f,
0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37,
0x38, 0x39, 0x3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f,
0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47,
0x48, 0x49, Ox4a, 0x4b, Ox4c, 0x4d, Ox4e, 0x4f,
0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57,
0x58, 0x59, 0xba, 0x5b, 0x5c, 0x5d, 0xbe, 0x5f,
0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67,
0x68, 0x69, 0Ox6a, 0x6b, 0x6¢, 0x6d, Ox6e, 0x6f,
0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77,
0x78, 0x79, 0x7a, 0x7hb, 0x7c, 0x7d, 0x7e, 0x7f,
0x80, 0x81, 0x82, 0x83, 0x84, 0x85, 0x86, 0x87,
0x88, 0x89, 0x8a, 0x8b, 0x8c, 0x8d, 0x8e, 0x8f,
0x90, 0x91, 0x92, 0x93, 0x94, 0x95, 0x96, 0x97,
0x98, 0x99, 0x9a, 0x9b, 0x9c, 0x9d, 0x9e, 0x9f,
0xa0, Oxal, Oxa2, Oxa3, Oxa4, Oxab, Oxab, Oxa’,
Oxa8, 0xa9, Oxaa, Oxab, Oxac, Oxad, Oxae, Oxaf,
0xb0, Oxbl1, 0xb2, 0xb3, 0xb4, 0xbb, 0xb6, 0xb7,
0xb8, 0xbh9, Oxba, 0xbb, Oxbc, 0xbd, Oxbe, 0xbf,
0xc0, Oxcl, 0xc2, 0Oxc3, Oxc4, 0xch, 0xc6b, 0xc7,
0xc8, 0xc9, Oxca, Oxch, Oxcc, Oxcd, Oxce, Oxcf,
0xdo0, 0xdl, 0xd2, 0xd3, 0xd4, 0xdb, 0xd6, 0xd7,
0xd8, 0xd9, Oxda, 0xdb, Oxdc, 0Oxdd, Oxde, 0xdf,
0xe0, Oxel, Oxe2, Oxe3, Oxe4, Oxeb, Oxeb, Oxe7,
Oxe8, 0xe9, Oxea, Oxeb, Oxec, Oxed, Oxee, Oxef,
0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xf5, 0xf6, 0xf7,
0xf8, 0xf9, Oxfa, 0xfh, Oxfc, 0xfd, Oxfe, 0xff,
0xff, Oxfe, 0xfd, Oxfec, 0xfb, Oxfa, 0xf9, 0xf8,
0xf7, 0xf6, 0xf5, 0xf4, 0xf3, 0xf2, 0xf1, 0xf0,
Oxef, Oxee, Oxed, Oxec, Oxeb, Oxea, 0xe9, 0xe8,
Oxe7, 0xeb, Oxeb, Oxe4, Oxe3, Oxe2, Oxel, 0xe0,
0xdf, Oxde, 0Oxdd, Oxdc, 0xdb, Oxda, 0xd9, 0xd8,
0xd7, 0xd6, 0xdb, 0xd4, 0xd3, 0xd2, 0xdl1, 0xdO,
Oxcf, Oxce, Oxcd, Oxcc, 0xch, Oxca, 0xc9, 0xc8,
0xc7, 0xc6, 0Oxch, Oxc4, 0xc3, 0xc2, Oxcl, 0xc0,
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0xbf, Oxbe, 0xbd, Oxbc, 0xbb, Oxba, 0xb9, 0xb8,
0xb7, 0xb6, 0xbb, 0xb4, 0xb3, 0xb2, 0xbl1, 0xb0,
Oxaf, Oxae, Oxad, Oxac, Oxab, Oxaa, 0xa9, Oxa8,
Oxa’?, 0xab, Oxab, Oxa4, Oxa3, Oxa2, Oxal, 0xa0,
0x9f, 0x9e, 0x9d, 0x9c, 0x9b, 0x9a, 0x99, 0x98,
0x97, 0x96, 0x95, 0x94, 0x93, 0x92, 0x91, 0x90,
0x8f, 0x8e, 0x8d, 0x8c, 0x8b, 0x8a, 0x89, 0x88,
0x87, 0x86, 0x85, 0x84, 0x83, 0x82, 0x81, 0x80,
0x7f, 0x7e, 0x7d, 0x7c, 0x7b, 0x7a, 0x79, 0x78,
0x77, 0x76, 0x75, 0x74, 0x73, 0x72, 0x71, 0x70,
0x6f, 0x6e, 0x6d, 0x6c, 0x6b, Ox6a, 0x69, 0x68,
0x67, 0x66, 0x65, 0x64, 0x63, 0x62, 0x61, 0x60,
0x5Hf, 0xbe, 0x5d, 0x5c, 0x5b, 0xba, 0x59, 0x58,
0x57, 0x56, 0x55, 0x54, 0x53, 0x52, 0x51, 0x50,
0x4f, Ox4e, 0x4d, Ox4c, 0x4b, 0x4a, 0x49, 0x48,
0x47, 0x46, 0x45, 0x44, 0x43, 0x42, 0x41, 0x40,
0x3f, 0x3e, 0x3d, 0x3c, 0x3b, 0x3a, 0x39, 0x38,
0x37, 0x36, 0x35, 0x34, 0x33, 0x32, 0x31, 0x30,
0x2f, 0x2e, 0x2d, 0x2c, 0x2b, 0x2a, 0x29, 0x28,
0x27, 0x26, 0x25, 0x24, 0x23, 0x22, 0x21, 0x20,
0x1f, Oxle, 0Ox1d, Oxlc, 0x1b, Oxla, 0x19, 0x18,
0x17, 0x16, 0x15, 0x14, 0x13, 0x12, 0x11, 0x10,
0x0f, 0x0e, 0x0d, 0x0c, 0x0b, 0x0a, 0x09, 0x08,
0x07, 0x06, 0x05, 0x04, 0x03, 0x02, 0x01, 0x00

b

unsigned char xdata Test array two[512] =

{

0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07,
0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d, 0x0e, 0x0f,
0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17,
0x18, 0x19, Ox1la, 0x1b, Oxlc, 0Ox1d, Oxle, 0x1f,
0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27,
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0x28, 0x29, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f,
0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37
0x38, 0x39, Ox3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f,
0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47
0x48, 0x49, Ox4a, 0x4b, Ox4c, 0x4d, Ox4e, 0x4f,
0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57
0x58, 0x59, Oxba, 0xbb, 0xbe, 0xbd, 0xbe, 0xbf,
0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67
0x68, 0x69, Ox6a, 0x6b, 0x6¢, 0x6d, Ox6e, 0x6f,
0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77
0x78, 0x79, 0x7a, 0x7hb, 0x7c, 0x7d, 0x7e, 0x7f,
0x80, 0x81, 0x82, 0x83, 0x84, 0x85, 0x86, 0x87
0x88, 0x89, 0x8a, 0x8b, 0x8c, 0x8d, 0x8e, 0x8f,
0x90, 0x91, 0x92, 0x93, 0x94, 0x95, 0x96, 0x97
0x98, 0x99, 0x9a, 0x9b, 0x9c, 0x9d, 0x9e, 0x9f,
0xa0, Oxal, Oxa2, Oxad, Oxa4, Oxab, Oxab, Oxa’
Oxa8, 0xa9, Oxaa, Oxab, Oxac, Oxad, Oxae, Oxaf,
0xb0, Oxbl, 0xb2, 0xb3, 0xb4, 0xb5, 0xb6, 0xb7,
0xb8, 0xb9, Oxba, Oxbb, Oxbc, Oxbd, Oxbe, 0xbf,
0xc0, Oxcl, 0Oxc2, 0Oxc3, Oxc4, 0Oxch, 0xc6, 0xc7
0xc8, 0xc9, Oxca, 0xch, Oxcc, Oxcd, Oxce, Oxcf,
0xdo, 0xdl, 0xd2, 0xd3, 0xd4, 0xdb, 0xd6, 0xd7
0xd8, 0xd9, Oxda, Oxdb, Oxdc, Oxdd, Oxde, 0xdf,
0xe0, Oxel, Oxe2, Oxe3, Oxe4, Oxeb, Oxeb, Oxe7
Oxe8, 0xe9, Oxea, Oxeb, Oxec, Oxed, Oxee, Oxef,
0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xf5, 0xf6, 0xf7
0xf8, 0xf9, Oxfa, 0xfb, 0xfe, 0xfd, Oxfe, 0xff,
0xff, Oxfe, 0xfd, Oxfec, 0xfb, Oxfa, 0xf9, 0xf8,
0xf7, 0xf6, 0xf5, 0xf4, 0xf3, 0xf2, 0xf1, 0xf0,
Oxef, Oxee, Oxed, Oxec, Oxeb, Oxea, 0xe9, 0xe8,
OxeT, 0xeb, Oxeb, Oxe4, Oxe3, Oxe2, Oxel, 0xe0,
Oxdf, Oxde, Oxdd, Oxdc, Oxdb, Oxda, 0xd9, 0xds,
0xd7, 0xd6, 0xdb, Oxd4, 0xd3, 0xd2, 0xdl, 0xdoO,
Oxcf, Oxce, Oxcd, Oxcc, 0Oxcb, Oxca, 0xc9, 0xc8,
0xc7, 0xc6, 0Oxch, Oxc4, 0xc3, Oxc2, Oxcl, 0xc0,
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0xbf, Oxbe, 0xbd, Oxbc, 0xbb, Oxba, 0xh9, 0xb8,
0xb7, 0xb6, 0xbb, 0xb4, 0xb3, 0xb2, 0xbl, 0xb0,
Oxaf, Oxae, Oxad, Oxac, Oxab, Oxaa, 0xa9, Oxa8,
Oxa’?, 0xab, Oxab, Oxa4, Oxa3, Oxa2, Oxal, 0xa0,
0x9f, 0x9e, 0x9d, 0x9c, 0x9b, 0x9a, 0x99, 0x98,
0x97, 0x96, 0x95, 0x94, 0x93, 0x92, 0x91, 0x90,
0x8f, 0x8e, 0x8d, 0x8c, 0x8b, 0x8a, 0x89, 0x88,
0x87, 0x86, 0x85, 0x84, 0x83, 0x82, 0x81, 0x80,
0x7f, 0x7e, 0x7d, 0x7c, 0x7b, 0x7a, 0x79, 0x78,
0x77, 0x76, 0x75, 0x74, 0x73, 0x72, 0x71, 0x70,
0x6f, 0x6e, 0x6d, 0x6c, 0x6b, Ox6a, 0x69, 0x68,
0x67, 0x66, 0x65, 0x64, 0x63, 0x62, 0x61, 0x60,
0x5Hf, 0x5e, 0x5d, 0x5c, 0x5b, 0xba, 0x5H9, 0x58,
0x57, 0x56, 0x55, 0xb4, 0xb3, 0x52, 0x51, 0x50,
0x4f, Ox4e, 0x4d, Ox4c, 0x4b, Ox4a, 0x49, 0x48,
0x47, 0x46, 0x45, 0x44, 0x43, 0x42, 0x41, 0x40,
0x3f, 0x3e, 0x3d, 0x3c, 0x3b, 0x3a, 0x39, 0x38,
0x37, 0x36, 0x35, 0x34, 0x33, 0x32, 0x31, 0x30,
0x2f, 0x2e, 0x2d, 0x2c, 0x2b, 0x2a, 0x29, 0x28,
0x27, 0x26, 0x25, 0x24, 0x23, 0x22, 0x21, 0x20,
0x1f, Oxle, 0x1d, Oxlc, 0x1b, Ox1la, 0x19, 0x18,
0x17, 0x16, 0x15, 0x14, 0x13, 0x12, 0x11, 0x10,
0x0f, 0x0e, 0x0d, 0x0c, 0x0b, 0x0a, 0x09, 0x08,
0x07, 0x06, 0x05, 0x04, 0x03, 0x02, 0x01, 0x00

I

ERROR LED = 1;

OK LED = 1;

for (array point=0; array point<512; array point++)
{
if(Test_array onelarray point]!=Test array two [array point]) {
ERROR_LED = 0;
OK LED = 1;
break:
}
else{
OK LED = 0;
ERROR_LED = 1;
1
}
while (1) ;
}
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3.2.3 AISMNERH R AN64K Bytes (£75) #IE 1122
STC11/10xx R A . A LR A Y FE64KBANIB LY A7 28 FN/O IR RE FT . Ui [A] A0 B0 H A7 i

S, WREKRDIE S EA . STCI11/10xx F 51 B 5 HLFTHE T — N3] A0 T 6 AK BRI A 46 1

FE IR R I e 25 7 28 —BUS_SPEED, % 2ifEdsmikg T

Mnemonic | Add Name B7 | B6 B5 B4 | B3 B2 B1 B0 | Reset Value

BUS SPEED |A1H|Bus-Speed Control| - - [ALESIT|ALESO| - |RWS2| RWSI [ RWSO [ xx10,x011

ALES1|ALESO
0 0 |POXMis 17 S7 A [F) Al PR I (8] FALEAS 5 [ B & 1N

0 1 [PO3 Ik 3 N7 I () AN OR455 I (] BIALEAS 5 [ T B 2 2 i

1 0 |POXMis 1 7 7 I [E] Al R4S I [8] FALEAS 5 (9 1 B 2 3 B (A 2 J BRI B E)

1 1 [PO3 Ik 3 N7 I () AN OR455 I (] BIALEAS 5 [ T B 2 4 i

RWS2 | RWS1 | RWS0
0 0 0 |MOVX /%5 Jikidd LA
0 0 1 |MOVX  52/5 Bkyhg2ANm g
0 1 0 |MOVX /%5 ki3
0 1 1 |MOVX /5 fkbRAand sk ( ZAr 2 REGAEE)
1 0 0 |MOVX /%5 Jikifdb AN
1 0 1 |MOVX  52/5 BkyhEe i
1 1 0 |MOVX /5 ki 74N i
1 1 1 |MOVX /5 BkyhiEsANw g

IMOVXHR A7 M P38 EAE R, 5 EAEAMEI R WY 10247~ 1FEXTRAMEY , DA B 354
Zug, UL EBEE RARATEVIREIER F AN R a4 A 2.

- T L L | R
B s ThRE 1A ;;& L | T

MOVX A,@Ri TR ARSI AT FERAM, (SRIHBHE) N BnSe | 1 4 61%
MOVX A,@DPTR |45 FAEAMERI R P99 JERAM, (1667 hhik) 36 N Bnas| 1 3 8f%
MOVX @Ri,A FUMASZE_EAEANMEE Y FERAM (84 AE) 1 3 81
MOVX @DPTR ,A |RN#$%& 8 FAESMTI Ay FERAM (1667 Hohik) 1 3 81
MOVX A,@Ri YIEE AR ANER I A RERAM, (8fz b)) e N B | 1 74+ °? sNotel
MOVX A,@DPTR |¥HE FAEANAFr 7h T FERAM, (1647dhhk) % N BUngs| 1 7+ 2 *Notel
MOVX @Ri,A LUNAHE Y FAEANB I AT ERAM, € 8fidib) | 1 7+ 9 *Notel
MOVX @DPTR A |2 maiEMEE L AEANERI A A9 JERAM, (1647 3hiik) 1 7+ 2 *Notel

Notel: Vi3 7 FrAbRIP FERAMPT 5B 8. 7+2 x ALE Bus Speed+RW Bus Speed
HAALE Bus Speed H1BUS SPEED#% il 27 17 2% H1 (IALES 1 /ALESO ¥k 5
HAHRW Bus SpeedHIBUS SPEED#% il 27 47 %8 HH HIRWS2/RWS 1 /RWSO 1 7E
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Timing diagram for MOVX @DPTR, A without stretch

OONONONONONONONONONONONONG)

MOVX write cycle MOVX write cycle

A
\/
A

Clock
1 1 1
1 }Veak ullup :
P2 h X High-byte address * FF x High-byte address X
: iNeak pullup :
T ) \/
PO : 'Xw'byte Addrex Data for writing X FF ]Xw-byte Addrex Data for writing X
] 1 1
1
ALE . | | | '
1 1
/WR H
(P3.6) i
:
1
1

I — I —

Timing diagram for MOVX A, @DPTR without stretch

ONONONONONONONONONONONONONO)

Clock
1 1 1
1 . 1
P2 ! X High-byte address ! X High-byte address X
1 1 1
PO i Xow»byte Addres>_( Data X Port weaki-pul]ux-ow-byte Addres}—( Data XPon weak-pull
1 1 !
ALE * | —l
1
1
/RD : | | | |
(P3.7) E
1
I
1

X
N A

1
1
1
MOVX read cycle i MOVX read cycle
Bl
1
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Timing diagram for MOVX @DPTR, A with stretch {RWS2,RWS1,RWS0} =3’b111
Twr = 8 clock cycles (Twr is stretched by 7 cycles).

ONONONONONONONONONONONONONO)

\/

A

Clock
1 1
T 1
P2 ! X High-byte address X
1 1
T 1
PO : Xow-byte AddresX Data for writing X
T 1
ALE ' |
1
/WR !
P3.6 !
(P3.6) H MOVX write cycle
:
1

Twr = (1+7) cycles

A
Y

Timing diagram for MOVX @DPTR, A with stretch {RWS2,RWS1,RWS0} =3°b111 and
{ALES1,ALESO} ==2"b11
The Trd is stretched by 7, so Twr = 8 clock cycles. TALES is stretched by 3, so TALES = 4 clock
cycles and TALEH = 4 clock cycles.

0]6]0]0]0]6]0]0]0]0]0]6]0J0]0]0]0]0]0J0]0]0]0)

1
MOVX read cycle

|
. A

Clock
[} 1
T
P2 H X High-byte address X
: weak-pullup weak-pullup :
T
PO ! X Low-byte Address Data X FF X
] 1 1
ALE I :
1 1 1
P !
/RD — : — Trd = (1+7) cycles I
(P3.7) 1 ! ALEsctuptime 1 ALEholdtime I: :I
: : (1+3) cycles 1 (1+3) cycles 1
: 1 !
1
1
)
1
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3.3 R IIBEF 723 (SFRs)

REIR T RE 7 A7 4% (SFR) & FHSR XS 9 & DR RSBl AT A7 3 . il M W 000 4% o) 27 A7 4 AR
BATER, 2 MSERIIBERIRAMIX . STC11/10xx 2 41 B A KL A IR 2h e 2547 2% (SFR) 5 4 36
7 128 7 T RAMSR AL L F AR [F) (Mo hik s B, T34 FH SOH~FFH, {HA45 2k Th e 5 /7 % (SFR) 06 200 A BL %
FHEAE A VI

STC11/10xx Z 51 ¥ WL R Th BE 25 47 5% 44 AR S HLhE B 52 0 R R B

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
0F8H OFFH
OFOH B O0F7H
0000,0000
OES8H OEFH
OEOH| ACC OE7H
0000,0000
0D8H O0DFH
0DOH| PSW 0D7H
0000,0000
0C8H 0CFH

O0COH| P4 |WDT_CONR|IAP DATA [IAP_ ADDRH|IAP_ADDRL |IAP CMD | IAP_TRIG |IAP_ CONTR|0C7H
111,111 | xx00,0000 | 1111,1111 | 0000,0000 | 0000,0000 | xxxx,xx00 | xxxx,xxxX | 0000,x000

0B8H 1P SADEN P4SW 0BFH
x0x0,0000 x000,xxXX
0BOH P3 P3M1 P3MO P4M1 P4MO 0B7H
1111,1111 | 0000,0000 | 0000,0000 | 0000,0000 0000,0000
0A8H 1IE SADDR WKTCL WKTCH 0AFH
0000,0000 0000,0000 | 0000,0000
0AOH P2 BUS SPEED| AUXRI Don't use 0A7H
1111,1111 | xx10,x011 | Oxxx,0xx0
098H | SCON SBUF BRT 09FH
0000,0000 | XXXX,XXXX 0000,0000
090H P1 PIM1 P1MO POM1 POMO P2M1 P2MO CLK DIV |097H
1111,1111 | 0000,0000 | 0000,0000 | 0000,0000 0000,0000 | 0000,0000 | 0000,0000 | xxxx,x000
088H | TCON TMOD TLO TL1 THO THI1 AUXR |WAKE CLKO | 08FH
0000,0000 | 0000,0000 | 0000,0000 [ 0000,0000 0000,0000 | 0000,0000 | 0000,x000 [ x000,x000
080H PO SP DPL DPH PCON 087H
1111,1111 | 0000,0111 | 0000,0000 | 0000,0000 0011,0000
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
S—— I
—_—

EE: WAL RE WIS ER N 4 T DAREAT AL 3RAT, A REVE IS BERR (AN W] ABEAT f2 358 AT
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%% TS T IR, R AATS Lo | A
PO Port 0 80H | Po.7 | Po.s | P05 | P04 | P03 | Po2 | Po.1 | Po.O | 1111 1111B
SP HERRIRET 81H 0000 0111B
DPTR |DPL|  HdEdREN(K)  |82H 0000 0000B
[DPH|  sfimsg4t () 83H 0000 0000B
PCON MR 2748 | 87H [sMop|sMopo | LvDF | POF | GF1 | GFo | PD | 1DL | 0011 0000B
TCON SEI SR EEH 24728 [88H | TF1 | TRI | TFo | TRO | 1EI | 1T1 | 1EO | ITO | 0000 0000B
TMOD %ﬁﬁigﬁﬁ%ﬁ 89H | GATE| o | M1 | Mo |GATE| ¢ | M1 | Mo |00000000B
TLO 5E AR08 AL 27 /735 |SAH 0000 0000B
TL1 JE N 35 VI8 AL a7 474+ | 8BH 0000 0000B
THO JE I #R0m 801w A7 4 | 8CH 0000 0000B
TH1 JE N 351 =8 AL ar 474 |8DH 0000 0000B
AUXR ST 7 8EH TOX]2|T1x12|UART7M0x6 BRTRl |BRTx12 EXTRAM|SIBRS 0000 x000B
WAKE CLKO Eic %Eﬁggéj;gﬁliﬁﬁtﬂ RFH [ [ ro_pinCiE Jri_piniefro_pinie] [prrcLxofricikofrocikd] <000 x000B
P1 Port 1 90H | P17 | P16 | P15 | P14 | P13 | P12 | PLI | PLO | 1111 1111B
PIMI  [PIHBGRLE HA7de1| 91H 0000 0000B
PIMO |P1E#EEL & %47 250| 92H 0000 0000B
POMI  [POIBEFELE & 17 51| 93H 0000 0000B
POMO  |POCI#EEL & 27 47 250| 94H 0000 0000B
P2M1 P24 fC & 75 474 1| 9SH 0000 0000B
P2MO P2 45 UL & 77 47450 96H 0000 0000B
CLK DIV | W4z fiss  |97H | - | - ] - | - |ciks2|cLksi| cLkso |xxxx x000B
SCON B0 15 %5 /748 | 98H | SMO/FE | SM1 | SM2 |REN | TBS | RBS | TI | RI | 0000,0000
SBUF FORgZmas | 99H XXXX,XXXX
BRT ﬁl‘zﬁﬁfgétg%% 9CH 0000,0000
P2 Port 2 AOH| P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | 1111 1111B
BUS_SPEED | Bus-Speed Control [A1H | - |ALEs1|ALESO| - |Rws2|RwsI|RWSO | xx10x011B
AUXRI1 RN A7 2% A2H|uarRT P1| - | | - |or2| - | | DPS | Oxxx 0xxOB
IE TR EEE |ASH| EA |ELVD| | ES | ETI | EXI | ETO | EX0 |00x0 0000B
SADDR | MHLHEhE #2547 2% | A9H 0000 0000B
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A Vizenn=}

e ik Hodt| o Brsht 255 Lo | EhE

P3 Port 3 BOH | P3.7 | P3.6 | P3.5 | P3.4 | P3.3 | P3.2 | P3.1 | P3.0 [1111 1111B
P3M1 | P3O E 7 /7251 | BIH 0000 0000B
P3MO | P3EEC & 77 /7250 | B2H 0000 0000B
P4AMI1 | PARREAC S 7 /7251 | B3H 0000 0000B
PAMO | PAIE AN B H A7 450 | B4H 0000 0000B

IP i se 25 /7% |BSH| - |pLvD| - | PS | PT1|PX1 | PTO | PXO |x0x0 0000B
SADEN | MHUHbhHERIZT 7 4% | BOH 0000 0000B
P4SW Port - 4 switch BBH| - | NA P4.6 |[ALE P45[NA P44| - | - | - | - [x000,xxxxB

P4 Port 4 COH | P47 | P4.6 | P4.5 | P44 | P43 | P42 | P41 | P40 |1111 1111B

WDT CONTR| FHI 1M HZ/72s |[CIH WDT_FLAG| - |EN_WDT|CLR_WDT|IDLE_WDT| PS2 | PSI | pso |0x00 0000B

IAP_DATA | ISP/IAP %% {45 |C2H 1111 1111B
IAP_ADDRH | ISP/IAP w&8fidhit 27 77 4% | C3H 0000 0000B
IAP_ADDRL | ISP/IAP fi(8{ - %7 /74 | C4H 0000 0000B
IAP CMD| ISPIAP @4 s |CSH - 1 - [ - T - T - T - T™st ] MS0 |xxxx xx00B
IAP_TRIG| ISP/IAP fa 4 fil K Zf7#% | COH XXXX XXXXB
IAP_CONTR| ISP/IAPE#I|Z+172% | C7H [IAPEN[SWBS]SWRsT[cMD_FAIL] - [wT2] wT1 [ wTo |0000 x000B
PSW BrikEssfe [DoH| ¢y | ac | Fo | Rst | Rso | ov | FI | P [00000000B
ACC LYk EOH 0000 0000B

B BEF 745 FOH 0000 0000B
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T TR BRI A A — T 805 1 B WL FH ) — L A g
1. BFITHERPO)

FRIF T BB PCEY) I R AT, AJE TSFRZ . PCFK 1607, &5 TH kI kT84
G ) 2 A7 2e . B ML EFERE AT JS, PC=0000H, 5% 5 A HLNFE T () % B e FF G AT 72

1

3

2. BINE8(ACCO)
EINEEACCAES05 1 H Fr LN B s a7 A s, TS 1EA. & TS I AR S E s
RE L (e PSS s

3. BEF=s

B A7 e fE eV M BRykis B i 5 BN EsARC &4E . MUL  AB4E A3 BN 28 AR 25 47 28 B
HISAL TR 5 HUkH e,  FrfF i 160 e f R = 1 A IEAT , S F A EB . DIV ABFE 4 HIB
FLLA, BEBFRAEMAEAT, RBUFBAEBT . 2 ASBIE AT LA 1B FH B fE 5 17 8% .

4. BFRSEPSW)S1EE
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RS1 RSO ov F1 P
CY : tR&fL. BATINEBEN, AHe b BIBTAI A BEA, BRPAT IS B A S AL,
CY N1 RZ MO
AC : HIEENAL . HATINEEHES, MBI A RN, SRPATIGEIE HBIA AL, ACH;
RZ N0, VBB bR EACH) B B2 7 TBCOM N 82 H 1 A %
FO : HFP4REA0.
RS1. RSO: TAEZFAEA2HIIETES7 . RSTI. RSO:  TAEZ RSl ffr. WF&

RSI1 RSO YR B AR A7 28 41 (RO~R7)
0 0 04H(00H~07H)
0 1 14 (08H~0FH)
1 0 24H(10H~17H)
1 1 320 (18H~1FH)

OV : i bR EAT.
FO : M FP#FrENL
Bl : {RE{L

P FHEFREN . ZARESIE AR B INSRACCT L AN A M. R B ngtaccH 1A
BONEHL WPEL, 24 BN2EACCH AN BN E (50 I, PAZ A0
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5. TR ET(SP)

WA AREN & — 8L T A A7 8% B e I HERR T AR N RAMBR I B . RAENS,
SPHIHALALOTH, fH A HEAR S SE  HOSHER LI 4G, HRE08H~1FHH Lyl JE T TIEwfrdsd
1~3, AR HRX X, 50 SPAE 228 A8OHEL B K I A B . STC11/10xx %
Gl AL AR R ) B AR, R B IR N HERR S, SPIN R K.

6. BIEIEET(DPTR)

B 454 (DPTR) /&2 — 1647 L H 247 4%, HDPL (K847) AMIDPH (5 847) 2H /i, Mokt 2
82H (DPL, fiK5~15) MI83H (DPH, f&5715) « DPTR/Z A% Gt805 1ML H1 ME— m] LA BB EAT 1667 4R A (1 27 77
A AT 43 B DPLIA DPH % 15 AT #/E « STCL1F32XE R HIFISTC10xx 2 51 5 5 HLA P /> 16457 (1)
HHEFaE DPRTOFADPTRY. 3X A4 T8 £ 3L H [ — Nk 2 (], ] @it 132 B DPS/AUXR]. 0Ki% £
HARBEAE FH 0 HE TR 5

12C5A60PWM/AD/S2 Z4118051 B ML XUEFRFEEN Kk RE &7 7 o8

Mnemonic| Add Name 7 6 5 4 3 2 1 | 0 | Reset Value
AUXRI1 | A2H [Auxiliary Register 1 | UART P1 GF2| - - |DPS| 0xxx,0xx0
DPS DPTR registers select bit. DPTR 5‘?@%&1@%&

0: DPTRO is selected DPTRO#% % %

1: DPTR1 is selected DPTR1#{ %45

R B WA N 16-bi tEHE F5 41, DPTRO, DPTR1. 4DPSi& 47 J0RT, 6 #EDPTRO,
MDPSIE SRS NI, E£EDPTRI.

AUXRIFFIR TN BE 25 4755, O T-A2HE T, H A (A7 AN v Bl A 2R 58 4 B U7 ). {H B T-DPSAZ
AL Fbit0, MO AUXRL 25 A7 2% F INCHE 4, DPSALAE 25 S %, FHOZR i 1 3% 148 fi0, BV AT SEELX
R FE B (1 PROE D) 4.

VAN RS e
BTG RR IR Th BE A A7 A 0 X
AUXR1 DATA  0A2H

MOV AUXRL, #0 - JEIFDPS 350, DPTROE %%
MOV DPTR, #1FFH - BDPTROA 1FFH

MOV A, #55H

MOVX @PTR, A K5 IFFH AL G 550
MOV DPTR,  #2FFH - EDPTROA2FFH

MOV A, HOAAH

MOVX @PTR, A K5 2FFHE G B N 0AAH
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INC AUXR1 . ILDPS 1, DPTRIA A

MOV DPTR, #1FFH : BDPTR1A1FFH

MOVX A, @PTR  ; EEDPTRIZMNEFR &8 nl A IFFHER ST N 2%, RIN#sAZE 955H.

INC AUXR1 - LI DPS M0, DPTROA 3%

MOVX A, @PTR  ; EZDPTROFAE 48 &1 48 7] I 2FFHEA TG N 2%, B N#8AAE H0AAH.

INC AUXR1 . ILISDPS 1, DPTRIA 4%

MOVX A, @PTR ; EDPTRIZMEFRET 48 M A IFFHER ST N 2, RN#sAZE y55H.

INC AUXR1 - LI DPS M0, DPTROA 3%

MOVX A, @PTR  ; EZDPTROKAE 48 £1 48 7] I 2FFHEA TG N 2%, B N8 AAE AH0AAH.
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HF45 STC11/10xx R 58 B HNI0OO%EH
4.1 VOOZMARN LTIERERA KRELE T4

rodfcE

STC11/10xx &5 8 HLFTA /O D34 G P4 0 1) o] d 4k - e B i fh TAERAZ —,
TRHTR . AR WEXUE /55 Edr (ARAESOS U AR ) SR HEN S /o
ORI GRBRD BTN ThRe . BAS T e 2 AN ) 27 A7 25 h R AH B A7 45 51 A 5] B T AE SR
. STC11/10xx R4 5L F AL H AL 5 X /55 ERr (458051 1I1/011) #X. 2VEL |
I HT, 0. VR RN A, AN L/0 M BKBNRE /35 n A B 20mA, (HEEANE Fy i KA
HERL100mA .

I/00 TAERA & E
PAXSE <P4.7, P4.6, P4.5, P4.4, P4.3, P4.2, P4.1, P4.01>(P4#hbE: COH)
P4M1[7 : 0] P4MO [7 : 0] /O O
VXA (15458051 /O )
0 0 HEEHI AR 20mA |, $i7 LI N2300A
HTHlE Rz,  9FrA250uA~ 150uA
0 1 sRHERAI . SRR, IA20mA, R A
1 0 ONRN C &RD
1 1 FFI%(Open Drain), A Ehi BLBHWIHF, AN

%4: MOV  P4MI, #10100000B
MOV P4M0, #11000000B
;P47 N TR, P4.6 s A4 5t P4.5 A T BELAR N P4.4/P4.3/P4.2/P4.1/P4.0 N XY [A] I /55 b4

P3O e <P3.7, P3.6, P3.5, P3.4, P3.3, P3.2, P3.1, P3.0ME>(P3O#shk: BOH)

P3M1([7 : 0] P3MO [7 : 0] /O R
VXA 1 (1458051 /O IR
0 0 FEFEIATIE20mA |, fi7 LI A230uA
HTHli&ERZE, 9 A250uA~ 150uA
0 1 sRHEREI . SR bR, TIA20mA, ENPER A D
1 0 SONEN C B
1 1 J1E(Open Drain), P93 4 FRBHIITE, 25N

24 MOV P3MI, #10100000B
MOV  P3MO, #11000000B
:P3. 7N TR, P3.6 A SR HEN iy i P3.5 A s BEL A N P3.4/P3.3/P3.2/P3.1/P3.0 v XU ] 11/ §5 L4t
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P20 E <P2.7, P2.6, P2.5, P2.4, P2.3, P2.2, P2.1, P2.0>(P20#shk: AOH)

P2M1 [7 : 0]

P2MO [7 : 0]

/O O

0

0

WA (15458051 1/O )
FEHL AT IA20mA | P HLIR N230pA
HTHli&EiRZE, PR A250uA~ 150uA

0

1

s COR bR, ATA20mA, N FR i R

1

0

PO C BED

1

1

JTI%(Open Drain), A8 4 FEHIOT, — ZEAMN

25451 -

MOV  P2MI, #10100000B

MOV  P2MO, #11000000B
P27 9T, P2.6 st 1% 46 o P2.5 4 v B4 N P2.4/P2.3/P2.2/P2.1/P2.0 )y vE X ] 111 /§5 _EHi

P1IO#E <P1.7, P1.6, P1.5, P1.4, P1.3, P1.2, P1.1, PL.OE>(P1OHsHE: 90H)

PIMI [7 : 0]

PIMO [7 : 0]

VO A5 (P1x WIfA/DIEA], 75 56K 15 B R T 2l B A A D

0

0

YERL ] 1 (f5 458051 1/O IR
FHEHLIR N IA20mA |, BT N230pA
HTHliGE Rz, SR N250uA~ 150uA

0

1

HEfRs L C 5 B, Tk20mA, EOINERT E D

1

0

RN CEBRD , SIZVO I EERA/DEH, Tk

1

1

FFE(Open Drain), W0 RiZ1/0 L HIEAA/DMEA, ATk

Z&451) -

MOV  PIMI, #10100000B

MOV  PIMO, #11000000B
;PL7 AT, PL.6 s 45 4 P 1.5 =i B4 A\, P1.4/P1.3/P1.2/P1.1/P 1.0y #EX a] 1 /55 bHi

PO E < PO.7, P0.6, PO.5, PO.4, PO.3, P0.2, PO.1, PO.0M>(PODHsAE: 80H)

POM1 [1 : 0]

POMO [1 : 0]

/0 IRz

0

0

LA (15458051 1/0 IR
VEHL AT IA20mA |, 7 HIN230pA
TG R, SEBRA250uA~ 150uA

0

1

HEfRs L C o Bgvfth,  Tik20mA, EOINRRT E D

1

0

POSEIN CBED

1

1

JTiR(Open Drain),  P#B_E4 HBHITIT,  ZEAMN

25451 -

MOV  POMI, #10100000B

MOV  POMO, #11000000B
;PO.7 N, PO.6 A B HE il H,PO.5 A =i BH T, P0.4/P0.3/P0.2/P0.1/P0.0 N HEXI 7] 111/ §5 4

==
AR

BAREEN /0O TE 55 L b i # BE A 52 20mA IV FEL I G2 BN FR 9t FEBE, 201K, 560Q%%), 7

sef FAE A9 A ) A BE i HS 20m AR by R (B EDINFR A HBED |, (HEEAN S R 1) TAE B e AN
1455mA. B AMCU-VCCIR ) BV ANEE I 55mA, MMCU-Gndifit HY B It AN R 55mA, FEAARTR N /i HY
HL AR AN RE R I 55mA.
38 P R A R
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PR T/0 FUMI SR A 5 A7 S L BE &7 T ek, BAOT T P A ifd

P4 register (7] i T-41F)
SFR name| Address bit B7 B6 B5 B4 B3 B2 Bl BO
P4 COH name | P4.7 P4.6 P4.5 P4.4 P4.3 P4.2 P4.1 P4.0

P4M1 register (/N1 {7 3-1k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P4M1 B3H name | PAM1.7 | PAM1.6 | PAMI1.5 | P4M1.4 | PAM1.3 | PAM1.2 | PAMI.1 | P4M1.0

P4MO register (A~ 7] {7 FH4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
PAMO B4H name | P4MO0.7 | P4MO0.6 | P4MO.5 | P4AMO0.4 | P4AMO.3 | P4AMO.2 | P4AMO.1 | P4AMO.0

P3 register (7] {3/ F-41)
SFR name| Address bit B7 B6 B5 B4 B3 B2 Bl BO
P3 BOH name | P3.7 P3.6 P3.5 P34 P3.3 P3.2 P3.1 P3.0

P3M1 register (A7) {37 5-41)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P3M1 BI1H name | P3M1.7 | P3M1.6 | P3AM1.5 | P3M1.4 | P3AM1.3 | P3M1.2 | P3M1.1 | P3MI1.0

P3MO register (A1) {37 FHhk)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P3MO B2H name | P3MO0.7 | P3MO0.6 | P3MO0.5 | P3M0.4 | P3MO0.3 | P3MO0.2 | P3MO.1 | P3MO0.0

P2 register (7] i F-41)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P2 AOH name | P2.7 P2.6 P2.5 P2.4 P2.3 P2.2 P2.1 P2.0

P2M1 register (A7) {37 -4)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P2M1 95H name | P2M1.7 | P2M1.6 | P2M1.5 | P2M1.4 | P2M1.3 | P2M1.2 | P2M1.1 | P2M1.0

P2MO register (A1) {37 -4)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P2MO 96H name | P2MO0.7 | P2MO0.6 | P2M0.5 | P2M0.4 | P2MO0.3 | P2MO0.2 | P2MO0.1 | P2M0.0
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P1 register (7] {7 F-4ik)

SFR name

Address

bit

B7 B6 BS B4 B3 B2 B1 BO

P1

90H

name

P17 | P1.6 | P15 | P14 | P13 | P12 | P1.1 | P1.0

P1M1 register (A~ 1] i F-4ik)

SFR name

Address

bit

B7 B6 BS B4

B3 B2 B1

BO

PIMI

91H

name

PIM1.7 | PIM1.6 | PIM1.5 | PIM1.4 | PIM1.3 | PIM1.2 | PIM1.1 | PIM1.0

P1MO register (/1] i F-4ik)

SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 B0
P1MO 92H name | PIM0.7 | PIMO0.6 | PIMO0.5 | PIM0.4 | PIMO0.3 | PIMO0.2 | PIMO.1 | PIMO0.0
PO register (1] {7 F-4ik)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PO 80H name | P0.7 | P0.6 | PO.5 | P04 | PO.3 | P0.2 | PO.1 P0.0

POM1 register

SFR name

Address

bit

B7 B6 BS B4

B3 B2 B1

BO

POM1

93H

name

POM1.7 | POM1.6 | POM1.5 | POM1.4

POM1.3 |POM1.2 | POMI1.1

POMLI1.0

POMO register (AT {37 -41)

SFR name

Address

bit

B7 B6 BS B4

B3 B2 B1

BO

POMO

94H

name

POMO.7 | POMO.6 | POMO0.5 | POM0.4

POMO0.3 | POMO.2 | POMO.1

POMO.0

T I R T A PR ]
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4.2 STC11/10xx &R %8 5 ¥ P4OR{ER

XFSTC11/10xx R B ALRIPA D )5 1), N [Elvs 8% LEIP1/P2/P3 0, FF H¥ymlfr F-4t,
P4 ECOH.

P4yt R HEAECOh |, PA R — Ay A SHhk,  Arsibban .
(A P4.7 P4.6 P4.5 P4.4 P4.3 P4.2 P4.1 P4.0
A7 Hu ik C7h C6h C5h C4h C3h C2h Clh COh

HHPASWZF £7 28 455 B (NA/P4. 4, ALE/P4.5, NA/P4.6) =ANui I —Thfe
Mnemonic | Add Name 7 6 5 4 3 2 1 0 Reset Value
P4SW BBH | Port - 4 switch NA P4.6 [ALE P4.5(NA P44 x000,xxxX
NA/P4.4: oﬁhFPmW4ONNm4wm%Lh,%Eﬁm
1, B X BEP4SW.4 = 1, BNA/P4 A B KHI/O 1 (P4.4)
ALE/P4.5: 0, EA47J5P4SW.5=0,ALE/P4. 5 /£ ALESS 5, R A5 78 FIMOVXAE 2 1j 1] Fr A0 Fg S A4 it
AHE S
1, iEid i EP4SW.S = 1, K+ ALE/P4.5HI5 & i1/O [ (P4.5)
NA/P4.6: 0, EA7J5PASW. 6 = 0, EX LVD/P4. 652 #MEBAR AT IR, w] 4 FH 2 vh) 7 Al is B
HH SR A N
1, @t EPASW. 6 = DIEEX LVD/P4. 6 ¥ B R 1/001 (P4. 6)

FEISPREEAE I W B RST/P4. THI 5 —Thig
RST/P4. 745 ISPRE AR P N e F 8 5 A7 b JEP4. 711, Uiy & pkP4. 711, DAZ5d B AN SR b .

Stepd/ R4 HREFEIAETH RN HRYEIR

T BEN fERT R A " PIEPECHETREE  + ShERSRIETATE
<CEESET pin " FA{EF4. 7, ANFAPISPRCHRHIRARESETH & {R0 RESET >

LR BB nEhs M B Rz akAy - (* YEZ ( HO

e ae A 1EEs (1M L) To A% Low): o High { Low

Tam&BEhPL. O0/FL. 1 & ST#FEE O EFo/oAaL T#EE

TR TEEPEAIEFRTEEEFlashE—3F 8k ¢ YES & HO
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4.3 STCU/10xxRFE /Y EITOEPIOXEEPIONER

FHAUXR1 2947 2815 & (PCA/PWM/SP1/UARTZ) & 7EP1 134 & EP4 [
Mnemonic| Add Name 7 6 5 4 3 2 1 0

Reset Value
- DPS | 0xxx,0xx0

AUXRI1 |A2H|Auxiliary Register 1 | UART Pl - - - GF2

UART P1: O, 55 1 /UARTAEP3 1 [RxD/P3. 0, TxD/P3. 1]
1, HO/UARTFEPL [, et OMP3CH)#e3IP1 1 [RxD/P1. 6, TxD/P1. 7]

FAT O EALEER, w i DB S [RxD/P3. 0, TxD/P3. 1] #1[RxD/P1.6 M, TxD/P1. 7]
BT R D), sl A, EWHPEE BT RELIRD/PL. 6 11, TxD/PL. 711
[RxD/P3. 0, TxD/P3. 1] A/ENTSP R ML HIBEAE 0, MR LY H P REET/0 H A

GF2: B bR EAL
DPS: 0, i B B 45 %EDPTRO

1, 5 — /N EHE £ DPTRL
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STC11F-10Fxx &R 5 ¥4 ML HE RS STC — 80515 HLABREE — M, 4Bk K805 1 WL T A 7]
4.4 /OO EMARH TIER N EHIHER]

4.4.1 EXEOMEEE

U 71 11 TR0 T R 4 B L RO\ T R T /S 76 B B 1R R A . BRI 2 112
WM LI IRE A F RS, FO VAN B LR . 2431 R R, & IR B SR 3,
AR 24 K B LA o ST IE) 1AT 3 ot A 3 R AR [ P 7

A LR, A LRSSy 58 LR, M52 AR B A G
SO LT TP o I b R (1 5 A U ) P 6 A X1 T Lo S SR — A 23 B0 Hh A LT b 4
BFRFURN, 55 LR “HE8 Ei7 TR, A TR SRR N, M E
WA ZFAT 4 TR HE PRI A 70 5 D 0 ol FE B ) TR P R DA T

Ho R, TR RIS BB, U ORBUTERUNTIT. B RSN, XA
[ b A RS 1 FRE B B s T

B3 BRSO IR . 4R OB LRSI, XA b P SR B
1 11 BSOS L5 B, 4R A SR ILI , T E BT TF L2 LI £S5 5] 0 % 53538 441
R

YL 1 TR

Vce Vce Vcee
24NCPU
o Z2E s
i
o . 5 | B
D@hﬁﬁz?&—' >" ¢ d VEE HL U B KT 3k
20mA, % H R
-
LIRS (e TH A
YR i HY

STCIIL/10Lxx R4 5 AL 3VERAF, AR A8 51BN ESVELE, K2 A AT 51 IR
[ Vee, XFEFBHSMOTIRME . Kb, @B EAE R A [ 3V BLS| A sV
ML, WA 1E, BRI RE, BUH R R NRR R, B AR O R

AEX ) 117 A AN B A A A BN BB — ST FL B

XU LR AMRIRASHY, 2By 1, A Al SR AN R A IR
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4.4.2 nmiEiRa AL E

SR HE St TG B A0 T B A M 5 0T R DA R HEX ] D R R A AR ), (H B A8 9 T
SRR s B, HERAE O T /R RIS AL A L o
SRS 51 I B 2 R RS

Vece
ir FL AL A K AT 34 20mA, iy HH s
B
N4 % —[>o— o
S gl
Ii JEE LA AR R K2 20mA, iy HAIG I
AN K P
TMABE ¢ °<} AR
S HE % 4

4.43 X AMmN () BEE
SN RSB 40 PR

DONEIN GEBRD) B, ASFR AL N 20mA B IR [ BE )
B 4 o< <] 0
\ Gl

BRI (eiBE) 15K
BN VA T EE R A A SN DA S — AT ] F it

4.4.4 FiRMaIHECE GEIhn EREPE, M)

2R3 N0, TR ST A ERAARE . AE N — N, X R E
T RTINS P, —OE I AMESE Vee ., WERANEH R B, FFRMITI/00E ATk
RS, B bR B B AR IR AR R T/0 1R nl VR AN T/0H o X R 5 3T $2 -5 XA A
Ao i 2R A B R BT

TR 15 A — A il 25 R & SN LS — ATl H i
Uity 1
AT 2 {>c |

AL TR E20mA, Hith T
Ny
A °<} TR

Tt (Ao B i b, AT i)
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ST T/0 11 L T ST
kGRS VIURESE RN W=y 3

A LERET/O M FHARAZ R B AN EIRAS I, BEANKS, SEBRBCA BR, Pk b — R EIw .

PIOMITHI805 L A LI LR R T, B $AT B IR AR 48 & JE S B R AMRTS, Bei B
SR A B AL =, A AT RGN, IER AR AR B R R R I B2 T R
VE4R 2 1B, RN 7.

A LESEEREA IR, TN bz L BHLAEOK 1

A7 L S AP I ENPN =4, A I b e BE, HLsRBepl i 2 KR, T/0 D BB % b
$12 KA B, BRE T/ 00 W By RS f .

AL SGE B T, SR

KI5 2 X BILED R I AR B A BRI L B, U1K A L A PR IR FELRE, & /bt
Tna7oRRaR DLk

RIAT e S (AT B B e B G PR B, SEBR TAERT B IR U FEBE, SEbs TAERY AT
Ae 2N T/0 O % ORI, H BL7RIE 3% T I, SR —8, FAT%E01E — 4> CMOS FEL 1% )2
AN AN N 1% B R — R, IR, N — AR T BN O RRIRE,
DA B A R A — A PR, 805188 i ALI 85 b Fr N7 FHOAS N LI, 24 2/ B
B ) s A s LR AL, T B SR A — M R RRIT/00, B FTREIE A T/0 D4R IR. I
7R — 00N TKBR 3 HEL RHL, BREE SR ACEE b, AN B Wi 1 T/0 1 R AR,

104
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STC11F-10Fxx & %1 ¥ 5 {45 5

4.5 —HpEE = AREYEHI B BR

Vee Vcee
R1
R
10K(3.3K~10K) ﬁ 3
LT/ 1 '
R2 |

15K(3.3K~15K)

WU 85 _E e, g EREBAR1(3.3K~10K), WA L s FHR1(3.3K~10K),
EWR2IMEAE 15K A L, B A st i e

4.6 BREYL S~ AR EVE T B

1K
10 [ D—T—AM——> Vee | 38 FR/MERU T, L ORE b R
HH

PRI L PR &R T 1K, e/ hAE/NTF470 Q

EiECS 1WA RE A B P B E AR eI et 6 =

y VA 1K
FSHI/O d W\, fin-

7 RABEHBRGEIVASVEHIONEE

A=

STC11F/10Fxx & FI|5VER Fr WL 823, 3Vasfhry, NG 1ES. VA A Z A T5V, AN
SVELF HLT/0 0 45 8 —AN330QA BRI FEPH 3. 3VEAF/O T, FRIF WG 45V R T/0 0%
BROTIRECE, WriF W Es Edr B bE, AHM 3. 3VERAET/0 0 4MER M 10K _Fdz B 33, 3VER4EH

Vee, IXFERFETZS. 3V, [KH TR0V, MARH—PIER.

3.3V
10K
330Q
SVERRT/00 1 3. 3VERfEI/00
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STC11F-10Fxx R 5 ¥4 F HLHE RS STC — 80515 HLAEREE — M, 4Bk K805 1 WLk TH A H]

STCI1L/10L & 51 3VE Fr (LIRS VERF T, AR B3V AR SZA 75V, WRMBMKI/ 0N
RN, AITEIZL/00 B BE—ARRE CRE, RERETS. SMBESTRESTRAFILTE
HUERS AR, T/0O KA ER BB T, ArLUEI/0MRESERFET; JMME S BENKN S
W, T/0EHEAEAIAE0. 7V, /NT0. SVE B K HLIRT/O TR BRI HF.

spppem/on D———X] AL

STCIIL/10L A3V 5 HLER VS ERT, AR IE3VERF A A T5V, MBEMEBMAMI/00R
i, ATH—NPNE=ARERRES, BRI

5V

10K j
@O |Z T .
. SVEFT/OM
2K

4.8 gfalitl/0oO LB E R K T

FE8051 51 L B AT AL I /01 Jy 55 b vy AP 4 e, TR 22 S B R 5K b IR 3
SET/O P AR T Aar e, 75 D P 1 ) R 4t (A B508) At 2 R B4R, BLSTCT1/10xx R A H  HLEk
WA 95 _E it SCA SRR L, e AR AR RO o b [

IATAESTCLL/ 10 R FI L HLL/0H Em—A TR BH (1K/2K/3K) , 1X LR AT Ry, BAR R
R HLAEBT/0C 255 b/ o, (E T A3 B R ae oA bR, 4T i fLE N, B
B E, BTLAZT/00 _E AL AMTOR . i SRR LT/ 0 IR B S, AR
L/OCT ¥ B o ysmffat i, aRHEs sy, T/00 3RS B i vl 3k 20mA, #H 5 7 A 1% 13K E)
W e PR

KF470Q

g

M I/00

1K/2K/3K
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4.9 VOO EIZIRFILEDIRLE N %K E

N

CLKOUT2/P1.0
PLI

P12

P13

Pl4

PLS

RxD/INT/P1.6
TXDT/P1.7
RST/P4.7
RxD/P3.0
TxD/P3.1
INTO/P3.2
INTI/P3.3
CLKOUTO/T0/P3.4
5 |CLKOUT1/T1/P3.5
WR/P3.6

RD/P3.7

XTAL2

XTALI

Gnd

HEEBEREEAEEFEEARAR

Vee
P0.0/ADO 10
P0.1/ADI 1/0
P0.2/AD2 1/0
1/0
P0.3/AD3 10
P0.4/AD4 % 8
PO.5/ADS 1/0
PO.6/AD6 Ruf [re| [r3| [ra | 5| |re| |R7[ |re[| R1-RSFHAE
P0.7/AD7 [32] 2 )
al bl _c|l df el f] g| dp 7\3470@\
NA/P4.6
ALE/P4.5
NA/P4.4[29] H, H, H.H.
P2.7/ADI5
P2.6/AD14 [Z7] COM1f COM2| COM3| COM4
R1
P2.5/ADI13 il Bl B
P2.4/AD12 Vo 10 1o 1o
P2.3/ADI1
/013 i 43
IR 5T i 2% et
P2.0/AD8

T/0 B AT SRS B B I, AT LK
s NI E TP RIS, HONFRIRTIRE, &
WATBL— R R i seHe v i 4 BL e 2B

VCC

COM1| COM1| COM1

i —
1/0 LED3 /]
1/0 LED4 /]
1/0

1/0—r—m2s/
1/0—R6— b /]
1/0—RL— ¢ /]
I/Oi:l—d/
1/0—R— ¢/
1/o—RI— /]
1/0—Rll—y &/

1/0 RI2|:I dg /
R5-R12 HE [H FHAE 1K

N—

I/0 B A F R sh 4 3
FH A% B0 5 5 2 o 1% P

R IE E AR T AR A
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4.10 /OO EIEIRFILCD N A% IR E

l
/ N\ [T]m [T]Rz [T]R3 R4
100KQ 100KQ [J100KQ | ]J100KQ
SEGI SEGI_/ N__CoMI [
CcoM2
| SEG2 ] N\
SEG2 N COM3
SEG3 SEG3 A AN COM4
[T | secs SEG4 RS [R6 [R7 [IRS
SEGS 10 SEGI ’1]|001<Q [1]]00KQ [l]]()OKQ 100KQ
Dj SEGS |——2 o SEG2_/] T
3 | SEG6 |—3EG6~ vo —SE&~ =
1 SEG7_A 1o —SEGE /]
" SEG7 o —SEG5 A
[T | sees —3E98S vo ——3E38~
comi l_comi_A o —SEGT /]
o SEGS
coM2_
COM2 1o COM1
coM3 | COM3 / 1o ——SOM2
COM3
I/O—/
COM4 | COM4 o COoM4_/1

LCD4X8 1/2 BIAS
U] e AH B LCDAR 3
A0 87 1 Common ity AT AH B2 [ Segmentiiy [ 72 KT 1/2Veeh, MR NG R ER, BEE/NT
12Veel), # R B EHA BR

/O [ fifaf #% 1| Segment

/O 1 B 42475 | Segment, 72 745 Hl A0 B ) 46 HY 2 BRAK A, 587 ) Segment 5t /& Vec BLOV
/O 171 f14a] 2 #1] Common :

/O EA124 100K 1 43 1 i FH 40 Jf.Common, 241/0 H % H NOFT, A B Commonii A0V, 24
1/O ISR HEHR S 4 9 1R, A5 B Commoniiis AVec, 241/010 4 5 B4 AR, A8 B K1 Commonii N

1/2Vce, v?c
/ N [T]Rl [T]RZ ﬁm R4
100KQ 100KQ 100KQ 100KQ
SEG1 SEG1 N__COMI |
SEG2 — t R CoM3
SEG3 SEG3 1 N CoM4
[T | secs SEG4 RS [R6 [MR7 [IRS
SEG5 1o SEGL ’1]1001(9 [1]1001«1 [1]1001(9 100KQ
|:|j SEGS p—m>3EG3 ~ o SEG2
L | sege —3EG0 1o zggi g
—/
LT | skor S {ﬁg __ SEGS /] 1/O control
Dj SEGS SEG8 o SEG6
SEG7
COM1 A — SEG7 /] o ‘
comt 58 SEG8 1 VO, Bz 4%, ik APower DownZ.
comz —EOM2 /1 1o —_COMI WS %O E R, T EICommonsii
COoM3 COM3 /o ——COM2 /1 R LI
COM4 ) COM3
coms | COME / o ___coma_A

LCD4X8 1/2 BIAS
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BT TR

51 St/

FHEJT R A SR 4 S S AT B . Tk S T AR (kIR A
fodt. RRF R EE A, SRIER B RO HL5E 2R . 7ESTCRE A HL 1 b7 5 TR
W

MRVASIES 51§
© HESUE
© [ARESIE
© AfFAR L
RS RS B
A3k
(VASSIR

5.1.1 :ZBIEt

SEHPFHE ARSI RIEL, B RATRA BT HiRA B SN F i EE, HiEA R0
Iy

. MOV A, #70H

X4 T RE W ST RN TOHAL 12 1) B gsArh

5.1.2 HESut

EEETFHTT AP, 5 BRERURS H RSN St HiETa07 ARGk
RN RN Re A7 . N B 2R AE B A A M bk 22 18] . HE e Rk o i 27 A7 2 A0 A7 Mk 4% 1a] H fg
BT U7 51

. ANL 70H, #48H

FKRTOHH TG I 5L B 48HA “ 57, 45 BAFMAETOHR o . o 70H 8y B kb
hk, o N B BIEATAE 2 RAMA 1 — N EL TG .

5.1.3 ()&t

8] % F-HE R FROERRIT AN “@” FF5kFon. B, BRI AIBHEZ40H, WEEIET
a4 40H . T Bl & 8 ds 955H, AW NE4:

MOV A, @R1

FEHHESSHAE L B BN as
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514 FEHEFU

A A R IE E ) TAEZF A28 RT~RO. R IN#5A. WA ZF /788, Hubik 25 /748 Fldk fi7.C
AT E . B AE SR RT~ROMIE S S K307 %78, ACC. B, DPTR AN A7 CEa & 7E4R
g, Rk, FAgsFHEtB A R E Sk .

TR TAE X ik B A RS 2 25PSWH RS 1. RSOOSRk E « 154 HRVERUIE E %7
e84 41 TAEX R 21748

. INC RO :(RO)+1 — RO

5.1.5 HExT St

AN FHE R R P AR PO I S HE 518 258 7 WA o,  Has e TR
AR HNE, FR b AR R B b, PO BT E AR AR bR, 84 A
FIER WL E. BT B HhE A FPCR e b =, A BUX A -0k 7 AR A X 5
e MRS, TR RINTEE N+127 ~ —128. XFi b AR FEEH T B4,

. JC 8OH  ;C=1 Bk¥%

FoRATIAINLCNO, NIRRT EERPCHMINBEARNE, AR, HHAACAHL, WELPC
W 2 e o SR RE, N WA 580N G AT 15 2 B 45 AR N Z 84/ B fHuht.

5.1.6 ZTTHEFHE

TR FHET7 A, IR IRAEHIRE — M7 R LR AR bk % 748 . A2 Bk F AR,
ot HAREREE AR, a8 RAE BRI hE . AL 27 47 25 A2 Fp v B A PO L b 27 47 2%
DPTR.

an: MOVC A, @A+DPTR

TR RINGEA s A A7 a%, JL A S AL 75 77 38DPTR AP (R N AN, FL85 SRAE Iyt
ok, B Z R ITH R EBOEN R INERA.

5.1.7 (LSt

LT hk SR Fi 6 — S P R A7 fifs 2 RAMANRR 2R 3 RE B A7 28 AT AL VR I -0k o 7EEAT AL
BAERS, BT REALALCIE A E Bngs, FRAMERE A Bz thhl, ARG R IE
B R R HZA AT AL R o Az dthbil 5 735 B T hb b i A b R e = — . E B ik
N CAIX 4y, A FH A B2y

1: MOV C, 20H s AL T ERE R FR 4

110 T3 [E S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947



STCUF-10Fxx RIIE A HUIER  BARZH M www.STCMCU.com Il AR 3013922829991 ) : 13922809991

52 IBSRGHRELE
——— GEB0S 1 5 A IR A e, EPAT B ) K T

HAINC DPTRIEA (AT LR IE IR T 245

12545, DI DLAT SE R, g R~ 124

INFRAL TN REN K,

STC11/10xx R A1 B J HLIE 2 RG] 43 M

L HE AR R4 %
2. FRBAE IR S

3. WA ISR L

A PR IR S, 45 12TI8051 | | STCI1/10xx 551
5. /R L EEFERFE L. B4 AT AT Il | | $5 2 BAT P AR I 2
FROIRe 7 RIAR A RGR U F RN,
HARBELIES ¢
- . | Lo LB | /AR | R

Bricss PIRELH sy | WBTTRE | TR |5
ADD A, Rn |ZAFds WA I3 BN ds 1 12 2 6%
ADD A, direct | FL IR0 B N2 B NEE | 2 12 3 415
ADD A, @Ri |[A3ERAMA (¥ s i 2 2 4% 1 12 3 4%
ADD A, #data [ZZEIHOME 206 2 12 2 61
ADDC A, Rn  [apfEdsiirdbhr i s 8 mds 1 12 2 6f%
ADDC A, direct [H kBRI P2 HEAM B 2R n#%| 2 12 3 4%
ADDC A, @Ri |[H4ZRAMPY 2 HEN NS 20 % 1 12 3 af%
ADDC A, #data LERECHBEAL NS S0 ds 2 12 2 61
SUBB A, Rn  [FUIN#87 1510 25 77 4% N 2% 1 12 2 61
SUBB A, direct |RIN# (5 H 0N | 2 12 3 4%
SUBB A, @Ri |RAN#%HT A L0k A HERAMA (1) P 28 1 12 3 4%
SUBB A, #data |RIna%as il Az or R % 2 12 2 6fi
INC A EQilE=ii 1 12 2 6%
INC Rn A AT AN 1 12 3 afk
INC direct IERZ3: b R STwI 1] 2 12 4 3%
INC @Ri F] EZRAMER JT A 1 1 12 4 3%
DEC A ZUME L 1 12 2 61
DEC  Rn A AT ARk 1 12 3 Af%
DEC  direct IR IbE RSS! 2 12 4 3%
DEC  @Ri ) FERAMEA T 06k 1 1 12 4 3
INC DPTR  |HhhikZF A7 #5DPTRIIL 1 24 1 2415
MUL AB AT LLB 1 48 4 124%
DIV AB AR LB 1 48 5 9.6f%
DA A E i i I 1 12 4 3%
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B HHRIERIE S
. . A T2 BLE A | LR BR[O

Bhia HIRERD] B WIBEME | WFE |t

ANL A, Rn RS EasM <57 1 12 2 6fi
ANL A, direct Zngs 5 Eah b oeH “5” 2 12 3 A%
ANL A, @Ri Ln#s SaERAMCH] “ 57 1 12 3 4f%
ANL A, #data BN 5 A < 5”7 2 12 2 6f%
ANL  direct, A EREH LA TS BN g A <5 2 12 4 3%
ANL  direct, #data |EfZbbEs oS5 EIHMH “57 3 24 4 6f%
ORL A, Rn PN A AEas A “El” 1 12 2 61
ORL A, direct ZUINa S E L R oA <ok 2 12 3 4%
ORL A, @Ri ZUhn#% S 1A BERAMA T AT “ Bl 1 12 3 4f%
ORL A, #data S8 5T BIEUE <57 2 12 2 6f%
ORL  direct, A L TS BnSsAE “E” 2 12 4 3%
ORL  direct, #data [E#eHihb oo IBIEAH “o” 3 24 4 61%
XRL A, Rn RN SR “ L 1 12 2 61
XRL A, direct ZNA S E LR e “Rak” 2 12 3 4%
XRL A, @Ri A% 5 R FERAMB IO “ 7B 1 12 3 4f%
XRL A, #data ZUhngs 5 EVEOE ¢ RE” 2 12 2 61%
XRL  direct, A AL T S BnEs A < Bl 2 12 4 3%
XRL  direct, #data [EL{Eibhlk& e 5 EIEOH “ Fok” 3 24 4 61
CLR A FINEE ¢ 0”7 1 12 1 121i%
CPL A ZnER R 1 12 2 6%
RL A FINEIEI R 1 12 1 12f%
RLC A EIIE TR VR B Vi 2 1 12 1 12f%
RR A FIEEA LR 1 12 1 121
RRC A Bk R TP ey o2 1 12 1 121i%
SWAP A FUIN#E P T A 1 12 1 121%
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ik RIB L

e - =45 | 1218 14 NI ES

et iR it R S

MOV~ A, Rn A AE A AIEN RN 1 12 1 124%
MOV A, direct ELFE b B T A RSN BN A 2 12 2 6f%
MOV A, @Ri [ HERAM A [ B 6 N B 1 12 2 6%
MOV A, #data ST R EUE N B s 2 12 2 ofi%
MOV  Rn, A FNETNFIEN T4 1 12 2 61
MOV Rn, direct [EE23: L RCTE S E B PN PR 2 24 4 61
MOV  Rn, #data AR S PN R 2 12 2 6fis
MOV  direct, A FUMAR N AR N B bR T 2 12 3 afi
MOV direct, Rn AT AT N A8 N B T 2 24 3 8
MOV direct, direct  [EL#EHLHE 50 FIEIRIE N 73— A H bk s 3 24 4 ofi%
MOV  direct, @Ri  |[A]FZRAMH Y $0dh 338 N H fe b ik 5 2 24 4 o1t
MOV direct, #data |37 EIHGE N B 4EHHE 2 G 3 24 3 8
MOV  @Ri, A FINAE N 2% (8] HERAM T 1 12 3 4f%
MOV  @Ri, direct  |ELfHBIE SR G EdE 2% N [AIHRAM B T 2 24 4 6fi%
MOV  @Ri, #data |37 B 426 A [ 32RAM BT 2 12 3 A
MOV  DPTR #datal6 |164 37 RI %% N $dm 54t 3 24 3 81
MOVC A, @A+DPTR [PADPTRAyZE b HEAS Bl 50k 5 50 i R A 26\ B a4 1 24 4 6f%
MOVC A, @A+PC  |PAPCyIEHuhl AR bl -1l 8 7o v A B 16 N B 23 1 24 4 6f%
MOVX A, @Ri VAR ARSI Y ERAM, (SfrHikl) 2N Zmgs| 1 24 3 8f
MOVX  @Ri, A A NZH FFESNEE Y RAM (8f7HbE) | 1 24 4 61
MOVX A, @DPTR |45 FAESMBI A 94 JERAM, (16h7thdl) i\ Bmds| 1 24 3 8
MOVX @DPTR,A (B N#HEZH FAESMESI A A4 ERAM (1647 Hukik) 1 24 3 81
PUSH direct B2 i b 50 0 RO e N HE R 2 24 4 61
POP direcct R B o0 s N B B T 2 24 3 8%
XCH A, Rn AT GG RN 1 12 3 A
XCH  Adirect 2l 50 5 B 2 4 2 12 4 3%
XCH A, @Ri B HERAM L 045 22 #e 1 12 4 3%
XCHD A, @Ri IFHERAMIFR 1 5 RN 22 e 1 12 4 3%
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A RAT B RAERIE S

e . FAT| 120 /LA | /DLRE | 2R

Bridt s W | R | prEetE

CLR C T E AL 1 12 1 124%
CLR bit TH0E Bzt bk A7 2 12 4 3%
SETB C B LA 1 12 1 124%
SETB  bit ERNERE LRI R A 2 12 4 3
CPL C A 3R 1 12 1 124%
CPL bit AL R 2 12 4 3
ANL  C,bit  [#f AT E LA AR “ 57 2 24 3 81
ANL  C,/bit (BRI E A S AH <57 | 2 24 3 8%
ORL C,bit [ AN E A A “ B 2 24 3 81
ORL  C,/bit  [HEZ A7 A0 B e b B S S A “B17 | 2 24 3 81t
MOV  C,bit  |EEHUbEA % N AL AL 2 12 3 af
MOV  bit,C |7k N B bAoA 2 24 4 6f%
JC rel HEALAT L % 2 24 3 81
INC rel A7 0T 7 2 24 3 81t
JB bit, rel  |ELIEHUIEAL N 1G5 3 24 4 61
INB bit, rel  |ELEEHINEAL O EE S 3 24 4 6f%
JBC bit, rel  |EFEEHBEEA N U ER S, 1ZALEO 3 24 5 4.8f%

R TR S

Wrid s DyReviHl Ty ;%ZEES%% wﬁ%ﬁﬁ%ﬁf %ﬁ

ACALL addrl1 dixt B RATREF 2 24 6 A%
LCALL addrl6 KA TR 3 24 6 A5
RET T2 IR ] 1 24 4 6f%
RETI r 73 [ 1 24 4 6fif
AIMP  addrll “ax (FD) #H 2 24 3 81
LIMP  addrl6 K 3 24 4 6f%
SIMP  rel LERS R 2 24 3 815
IMP @A+DPTR AT DPTRIY ) #4572 1 24 3 8
4 rel RMBNTFHR 2 24 3 81
INZ rel Bk =ty -4 2 24 3 8fi
CINE A, direct, rel |Binad5EhEAITbE, THENER| 3 24 5 4.8f%
CINE A, #data, rel |Zhnas 5 rHIRELE, ARSI #: 55 3 24 4 6ft
CINE  Rn, #data, rel [Ff7a% 5 nBIRELH, AR MR 3 24 4 61
CINE  @Ri, #data, rel |[AJ4RAMBETC S STEDER S, RASENHR | 3 24 5 4.8f%
DINZ Ra, rel AR, AT 2 24 4 6f%
DINZ  direct, rel E bRk, ERER 3 24 5 4.81%
NOP Rt e 1 12 1 1243
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TR PATH L HRIRT 45
RO RAEILEFEII144ES, Hib:

PATH R BR2465 1 14
PATHFE P 126510 124
AT L TRI. 6145 1) 1%
PATHERBEE £19%
PATHE 6 F5 11 $£39%
PAT I L 4. 8151 4%
PATHE RAFE 214
PATHE PR3 A5 H14%

MRYERT & B AR T4 il, STC11/105%] 1THIS051 5 A AL LK 38 (1805 1 B i HLLE [FI#
) TAESUR R 4T Tt 78~ 121%.

EAHATI B ST (ks .

E4 RS HLAIE1114484, Hrb.

BT T AT SERO R S JE12%

2B BRI HAT SERHE S 205

SABIEEE R HAT SE R FE S 394

BB AT PAT SE R AR S 3335k

S5/ P HAT SE R HE S 6%

6N EP L AT HAT e RIS Rk
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5.3 1248051 8 H#l35<S & X i¥f# (F3Z&English)
5.3.1 2480512 F i8S E X iHE

ACALL addr 11

hEE: 4t

WAA:  ACALLIE A S I 44 AL Traddr L 1 B HUR R bk 19 T-HIFE . BT %R 41,
BB PCIE I, BIEEPCIEMACALLIY F—4464, SRIGH166IPCHIES AL
SR BN, [EIR 3T IR AT R N . AR5, FEMETPCAE A 507 ACALLYE
ANV INT~SA RS2 F AR, FE—A16 60 H bk, ZHhk Py R
FFEIRERN DO HhE . BoRZ IR R A bbb b A0S EBEACALL Y J5 48 4 4b
T ENA2KBIIFEFAEAE T . ACALLIE A7 AT I A2 48 BAREASL

2450 SPIIWIUAE NOTH, 475 SUBRTNAL T-F2 /5 476k 52 (10345 H Lk Ab, 1o
RPATA T Hih0123HAL 48 4

ACALL SUBRTN
AR SPAEH09H, P #FRAMMHEOSHAI09H B TG I N 2570 7 N2 5HAI01H, PCIEAR Ky
0345H.

BEKEFM: 2
WITEER: 2
ZEHIZRAD: [a10 a9 a8 1] 0 0 1 0| [ a7 a6 a5 a4 | a3 a2 al a0
VEE: al0 a9 a8SE 1147 HAxHihtaddrl 1 A10~A8f7, a7 a6 a5 a4 a3 a2 al a0sZaddrl1fIA7~AOfT

#1E: ACALL
(PC)«— (PC)+2
(SP)—(SP) + 1
((sP)) < (PCy)
(SP)—(SP) + 1
((SP))«—(PCis5)
(Pcm»o)‘_ Jﬁ\ i Huhk:

116 T3 [E S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947



STC11F-10Fxx & %1 ¥ 5 {45 5

FAR SRR www.STCMCU.com I 45 AR S 45 : 13922829991 BF A& Jii 7] : 13922809991

ADD A, <src-byte>

IhE:
AR

25451

ADD A,Rn
ESKE (ETH):
WITEIER:

Z SRS
R1E:

ADD A, direct
BEKE (F1) :
MITEIH:
Z I RAD
11

ADD A, @Ri
BSKE (FT) :
WAITEIER:
IR
BAE:

i

ADDH5 2] HI T 58 At sre-byte i 27 IV A KM RN s AR 4 A LA . Jf
KA RET Bndsart . RAIRIZHER, HHRTAA AN BRI FRE N, 5N
%y A EIA BN BB AR ENT, WIEE . AR TR S O I AL
B, SR E A R AR .

R RO AT HEA AR T SR AL AT, BER TR R R S o hri A, WEOV
N1, BWOVHEEE . ERATH RS BEEAM IS H g, OVELI R R I
B AN —H B TR A — R4

ARIG RN ROT 2 AR T U7 3 B ae T hk. EHEThh. FAAasE
FhkAST R Sk

B BnasArk B NOC3H(000011B), ROFIMENOAAH(10101010B). 44740 T ¥
A

< .
ADD A, RO

Bn#AT s N6DH(01101101B), fliBh#t fivr EACHITE S, SR ECHE H
FREOVHLE L,

1
1

[00 1 0] 1rrrx

ADD
(A)«—(A) + (Rn)

2
1

| 0010 |0101| |directaddress|

ADD
(A)«<—(A) + (direct)

1
1
[00 1 0 o1 1

ADD
(A)—=(A) + ((RD)

B B TR A
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ADD A, #data

SRR (F)
HATEA:
TS
RE:

[ 0010

ADD
(A)«<—(A) + #data

| 0100] | immediate data |

ADDC A, <src-byte>

INgE:
gl

2541

ADDC A,Rn

\BEKE (FMH):
BATREIEA:
TR

RAE:

ADDC A,direct

EOKE (F1)
PITRHA:

— HEHIRA -
#BA1E:

WAL BTN

PATADDCIE A, isre-byte FT {72 AV B0% [ 2E A7 bs A — A 0 21 22 n 4%
AL, FHBERET RMESAF. WIREESGR, BEBTNA A ER, WK AR
HEL, BUNETE; HESEIMAMM AR, WEMBEARE N, HUEE. R
R SHECEEAEI, AL B A R YA A R A

PUE SIS VA Sl VAE S5 AT T A VAL o = I A VR i VA = A T s S L R T 0)Y
Hl, {UEOVIEE. TETA M5 AR IE J %, OVEAL, RRWIAIEE
Bz Ay —5E, SURRAS S Ay — IR

RIS MIEERE R RV afh Tk 70 Tk, HEFit. S8 meEd
B ST RVAL TS S
% B #s A i85 HOC3H(11000011B), ROMIE NOAAH(10101010B), FEAiFRE
ML, PATI R4

ADDC A,RO

RngsAF R4 RON6EH(01101110B), AlBIEAI AR EACHHFZE, AR ECHTE H AR
HOVHE L.

1
1

[o00 1 1 [ 1rrr ]

ADDC
(A)—(A) +(C) + (Rn)

2
1

[ 0011

ADDC
(A)—(A) + (C) + (direct)

| 0101 ] | direct address

118
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ADDC A, @Ri

BESKE(FED: 1
WITEHR: 1
RIS [ o0 1 1 Jo 11|
##1E: ADDC
(A)—(A) +(C) + ((RD)
ADDC A, #data
BEKE (FH): 2
ISR [ o0 11 [0 10 0] [ immediate data
##{E: ADDC
(A)—(A) + (C) + #data
AJMP addr 11
Ihee: Aixtibkd%
YRA: AIMPHR 4 F U2 BIAI R B f bk 2347, Zh bR AT i 2 rh e
B, HPCAH (BRI Z J5) BImShi. AR R 7~5hifE 4 1 sE2 7
TIERTE . BoRBEEE R H ik FIATMPEE A ) G — 218 2 BB L7 i A T 17—
2KBIWFE A TT N
200 (RXFR S IMPADRLL TR A7-ifi#e 110123H, 54
AJMP JMPADR
£7F0345H, #AT5E%IE 4 EPCIEAE N0123H.
BEKE (FM) :
HITEER:
ZEFIHRES: 410 29 a8 0] 0 0 0 1| [a7 a6 a5 a4 | a3 a2 al a0
W HAEERIA10—A8=al0~a8, A7—A0=a7~a0
#B®IE: ATMP
(PC)— (PC)+2
(PC,o.0)«<— page address
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STC — 805158 Jy HLAZER S — A, A BRECKII8051 H A HL BTt/ Al

ANL <dest-byte>, <src-byte>

IhEE:
1R :

2541

ANL A, Rn
ESKE (F)
HITEER:

Z SRS

#B1E:

ANL A, direct
BEKE (FT) :
MITRIH:
Z I mAD
1A

ANL A, @Ri
ESKE (F%H):
WITEHA:

Z SRR
BRAE:

X F AR ETER S IEH

ANL{H 44 Hi<dest-byte>FlI<src-byte> T & [P A7 1 & & A T 1848 518
B, IR IS A B I E<dest-byte> T 1 7€ I B AR R . 1R 2 MBAT A 252
FrEAL

P ERAE R AR Fo Vro Rl SRR . 4 H RIIRAEEOy BInds i, JRiRiEHn
VG T, BT, ARSI R GaE . 2 H B RO B
I, PR R RO DU BN a5 BT R AL

TR iZdR M T s i DN, BN AR ook BT H o 8
ELAUEIR NGB

R BN A 2 90C3H(11000011B), 23 AE#$0M) N 45 N55H(010101011B), H

¥
ANL ARO
PAT 45 52 B nA8 1 M 448 H41H(01000001H) .
2 (PR RO T B SR BRI, ANLIE A ] R MTRAM LGB &

TEPERF A7 as PP ISR AE 5 o BRI 0R e IR DR s 2 o R 7 1T mT REAZ T
o hATEEE st SR . W R4

ANL Pl #01110011B
B IR AL3AAI2E 2

1
1

|0101|1rrr

ANL
(Ay—(A) A\ (Rn)

2
1

| 0101 |0101| |directaddress|

ANL
(A)—(A) A (direct)

1
1
[01 01 Jou1 1

ANL
(Ay—(A) N ((Ri))
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ANL A, #data
BEKE (FDH): 2
ZHEFIZES: [ o101 Jo 10 0] [ immediate data

IE: ANL
(AY—(A) A #data

ANL direct, A
EOKE (F1): 2

ZHFIZRES: [ 01 01 [0 0 1 0] [ directaddress

BIE: ANL
(direct)«—(direct) /\ (A)

ANL direct, #data
EOKE (F1): 3

WITRHE: 2

Z I RAD | 0101 | 0011 | | direct address | | immediate data |

#1E: ANL
(direct)«—(direct) A\ #data

ANL C, <src-bit>
IngE: XA RETEH 5
1RB Wi sre-bitR AR /R AL N0, IEEHAbREN; BN, CRFFEAARER)
YHPRE AL . EILmIE ST T, BAERGTTR «/” £75RRrE T Hn 75250t
B FHUATHUS, SRIEAE N IRIRAEEL, (BRI E RO S A 20 . %38 S EPAT A
SRS H A Z AN bR E AL

PEPRAVER R AR B B T 0ty 5.
240 RS FHY HAUSP1.0=1. ACC.7=1FOV=0l, ¥iFfFrECEL:

MOV C,P1.0 ;LOAD CARRY WITH INPUT PIN STATE
ANL C,ACC.7 ;AND CARRY WITH ACCUM. BIT.7
ANL C,/OV ;AND WITH INVERSE OF OVERFLOW FLAG

ANL G, bit
EOKE (F1): 2
WITRHEA: 2
ZHEFIZRES: [ 1000 [00 1 0] [ bitaddress

#1E: ANL
(©) < (©) A (bit)
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ANL C, /bit
ESKE (F1): 2
WITEER: 2
ZiEHI%RAD: [ 1 011 Jo o0 0] [ bitaddress |
#B4E: ANL o
(C)—(C) /A (bit)

CJNE <dest-byte>, <src-byte>, rel
INRE: A MRIERCARSE N A
WiAR: CINEF JG LB MR RN, IR = AE MR FHA . Histbk o T
CINEFR A I 5 I A RS mFe EAPCHI Y ATME (HEATCINER T — 418 21
HE> ARINTI AR . A0 H AR AR E N — AN TR B, BN T IR R O N T
SEE, WM EEL, BN IREEE. (B GRZ R,

<dest-byte>Fl<src-byte>ZH-A ok, RVF4AFIFUAREA . R INEsAF LS B
3 T KL Bl 8y BURGEEAT LU, 0 1043 T i O RAM R TE B 2 T 25 77 5 4
DA ST R kAT EL AL
2450 R B INEA A N34H, RTEEMEEE HS6H. a1 N4 751
CINE  R7#60H, NOT-EQ
; .. k4. ; R7 =60H.
NOT EQ: IC REQ LOW ; IF R7 < 60H.
; A B A ; R7 > 60H.
IR KL EE L, RFBE RN SNOT_EQAb. # T2, il et bz
&y ATLARARE RTZ KT 60HIE A&/ T60H -

B 1 1B /2 34H, AU F4R 4
WAIT: CINE A,P1,WAIT
RS EIFIRERAE T AT, OV ZOINE I 0 934H,  BIRIP1 ) £ A
o (HRPUR D RS2 A e, A ATE P AEBEAME LIRSS, B2 P L Hds
AERR34HN L. D

CJNE A, direct, rel

ESKE (F1H): 3

PITREA: 2
ZHHIRAD : | 1011 | 0101 ] | direct address | | rel. address |

{E: (PC)«—(PC)+3
IF (A) <> (direct)
THEN
(PC) « (PC) + relative offset
IF (A) < (direct)
THEN
(©) —1
ELSE
(C)«—0
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CJINE A, #data, rel
SR (F9): 3
HAITEER: 2
Z I GRED | 1 011 | 0101 | | immediata data | | rel. address
#AE: (PC) «— (PC)+3
IF (A) <> (data)
THEN

(PC) « (PC) + relative offset
IF (A) < (data)
THEN

C)«1
ELSE

C)«0

CJNE Rn, #data, rel
EOKE (F1): 3
PATREIER: 2
THERIES: [ 101 1 [ 1 rrr | [ immediata data | [ rel address |
#1E: (PC) < (PC)+3

IF (Rn) <> (data)
THEN

(PC) « (PC) + relative offset
IF (Rn) < (data)
THEN

©C)«1
ELSE

C)«0

CINE @Ri,#data,rel
ESKEFET: 3
HITEAER: 2
THEFISES: [ 1011 Jo 1 1 i ]| [ immediatedata | [ rel. address
#1E: (PC) «— (PC)+3

IF ((R1)) <> (data)
THEN

(PC) «— (PC) + relative offset
IF ((Ri)) < (data)
THEN

C)«1
ELSE

C)«0
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CLR A

IheE: 5K Znes
WRA: IR HTH RINSAR A S, AEmbsEAL.
2450 B B IngeAm A %4 N5CH01011100B), HATE4
CLR A
PATIE, ZIN#BIEA J900H(00000000B).
BEKE (FH): |1
HITEER: 1
ZHEBISRS: [ 1110 Jo1 00

#®{E: CLR
(A)—0

CLR bit
Ihge: TEERE L
YRR bt RRIALE R, WA EM 2 ZFEM . CLRW A T ECEE A W H
B S HERINT
2450 Bk D 1 EdE ASDH01011101B), 4484
CLR P12
PATIE, Pl LI 15 B H59H(01011001B).
CLR C

BOKEFN): 1
HITREA: 1
RIS [ 11 0 0 oo 11

#{E: CLR
(C)«—0

CLR bit
BEKE (FNH): 2
HATEHA: 1

Zi#EHI%RAD: [ 1100 Jo o1 0] [ bitaddress |
#¥{E: CLR
(bit) — 0
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CPL A
INEE: RIMAARR
WRA: F BUnBRARE A EREU, RIECR N TIALAE N0, JESRNORINIAE N1, %ISR
Wi b R AT
2. B RINARAMNZEHSCH01011100B), HATE4
CPL A
PATE, RN A RO0A3H (10100011B) .
ESKE (FE®H: |
ZHEBIRS: [ 1T 1101 Jo1 00
#®{E: CPL o
(A)—(A)
CPL bit
IhEE: Bbit FoR AR %
BEER: FoitE EFRE IR, BIERACN AR N0, RN HHIRE
fr 4352 3§ . CLRAT TR B C ol frf l B8 -0k 7.
R Az A SRS o s I RRRAS T4 bitB AR AR 2 o 14
AF3 R AR, ARG E5 N M AR .
240 P B N5BH(01011011B), FRA4E4
CLR Pl.1
CLR P12
PATTEIE, Pl 14 1% B 5BH(01011011B).
CPL C
BESKE(F™H): |1
ZHEEI%RES: 10 1 1 oo 11
#fE. cpL
(©)—(©)
CPL bit
ESKE(FE®W: 2
ZEBIZEES: [ 10 11 Jo o1 0] [ bitaddress
®iE: cPL
(bit) < (bit)

R IE E SRR T AR A
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DA A

IIRE:

iR

2541

TENNEIBHE 2 IG5, X RINgs AT -t 5

DAFGA R RN A TP AR B LR RInikis 5 A 8 A Bt it 17 %8 (ADDER
ADDCHE4 1 LA FH SR SEBLF /S FR4EBCDRS NG, AR B AN 40T I B

WS BSR4 (BA23~020) KT9 (xxxx1010~xxxx 1111) , s ks
G, HHEhEAIAREACHL, IADAFEA MG E] BNEE b, LATEAR4A 4 S
BCDH(7. #n6ja, f&4abim AR, HEafr#iiont, B —Erarfkis, L
o fa bR SR E L (HTE AR TR SRS PIE S, AbrE SRR
SRIE.

W HEAARE I, B EAN B9 (1010xxxx~1111xxxx), EADAIE A
fEehngman, fEmahi A IETKIBCDEL Y, BEAERIrEL. & mahia ity
H, ME B AR ENL, BN, AR bR E . SRR ERPRS IR TR
ABCDEHE 2 AR K T99, [KMDATE A £3CPUTT LUR By 34T -3k i nikiz
o FE, OVIREASZRM,

DATEA UL BIRAEIE — MBS AN 5E . SEBR L, ARIE BInas4fpL2eikas
FPSWHIAFE N %, DAHEOOH. 06H. 60H. 66HANZ| R ingsd -, Miiscii-t-i 4
i,

VR R RAT ISR, TREEZHDAE AL R Inaah i +753k
FIB R HOVBCDEL, AL, WIRSEHTHAT R IS E, DARAS A S ATy
HI R

WIR B s NS A56H (01010110B) , Fon i BS6HIBCDIY, 2947943
FINZ¥N67TH (01100111B) , FonTitl$67rIBCDIS . HEMibrE N1, MRS

ADDC A,R3

DA A
ST AR AT RN, BN AR A R0BEH, HERLER & FIARIERL b b

B, DABUT THERIEEE, 4 ZNsAM N 248 924H (00100100B) , Fox|
HEHIER24IBCDS, HEiE56. 67 bR EZ ARG T . DATRA S 0HHL
FREBN, XRRIEATHIEINEN, KAETHEE. 56 67LLLITIAIAN124,

EBCDHS A &0 - 01HEL99H, 7T LASZEL N1 81 . s 2 as I ahE
N30H (EKor ik H1%30) , 84751
ADD  A#99H

DA A

BRI CEB N, BINSeAMEIEAS N29H, BKN30+99=129. IniEFnfrfsfr mnr
PIEF s B a8, BI30—1=29.
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BESKE (FED: 1
RIS [ 11 01 Jo 10 o]
##1E: DA
-contents of Accumulator are BCD
IF  [[(Ay0) > 9]V [(AC) =1]]
THEN(A; ) < (Asy) + 6
AND
IF  [[(A.)>9]V[(C)=1]]
THEN (A;,) < (A;,) + 6
DEC byte
INRE: HEBYTERMRER AR
THAR BYTEATREM A EI 2. W5k iMEN00H, A4 il)E, A H0FFH.
WAREN 2R .. %382 SRR E R F 0720 BUmds Fhk. A4S
hb. BRSNS A T4k .
ERE: YDECTE4 H Te ot L PPIRASE, BYTERTACEE B9 s 52 M 4
R B A IR, ARG S EU IR .
245 XA A ANTFH (01111111B) , N #BRAMEITEHFI7TFHER TCHI N 25 5 N
O0HAI40H, M54
DEC @RO0
DEC RO
DEC @RO
PYATIE, 2280 N A TEH, HEBRAMII7EHFI7TFH .76 (1) N 2543 %1748 HO0FFH
FI3FH,
DEC A
BESKE(FEM: 1
WITRHR: 1
Z#HEI%AS: [ 00 01 Jo1o00
¥1E: DEC
(A)—(A) -1
DEC Rn
ESKE(FEH: |1
T mAL | 0001 | lrrr
#1E: DEC
(Rn)«—(Rn) - 1
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DEC direct
EOKE (FH): 2
HITAER: 1
ZiEHEI%RAS: [ 0001 Jo 1 0 1] [ direct address |
#1E: DEC
(direct)«—(direct) -1
DEC @Ri
BESKE (F1): 1
RIS [ o001 Jo 11
#1E: DEC
(R))—((Ri)) - 1
DIV AB
Ihee: Bk
R DIVHgSHE R ss 4t S AL TE AT 5 3B LA A A7 25 B I AL T 7 5 B 8, IR
FE T RMIEAh, REETHAERBT . AR ECHE HAREOVIEE.
filgh: AR FFREBIIVIGAEH00H (HIRECH0) , IAPITDIVIES S, RN
PRAFIFAFL BT MERAHER, BRSOV EAL. BAEEMEI T, #H7
RECHSHE .
26450 R 2 NS 1 79251 (OFBHEL11111011B), ZHAE BRI 18 (12HEK,

ESKE (F1) :
WITEHA:
Z BEHIRAS -

#1E:

00010010B) . NIF54
DIV AB

PATIG, BN AS A3 (ODHEZ00001101B), 27 fF52BIEAS 17 (11HEL
0001000B), IEIFFFA251=13X18+17. FEAIAIGE bR EHHEE .

4
[10o00Jo0o100

DIV
(B — av®)
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DJNZ <byte>, <rel-addr>

hEE: k1, AARONBkE%

S21:): DINZI8 4 B 46 55 LMEE RO R B B9 1, WS A N0, WER 3|
SRR BT AR e e A LB AT . SRS AN ERAE RO N 00H, IS AR A
OFFH. iZIEAANMbrEAL. BhEs B ARtk 350, WoekrCm CBifgm F—
ZARLME ), RGNS S 28R R IR A 755 A R B2 2 i BIPC L 22 B AT,
byte ITARR AR 20T R 7 A7 2% S bk sl B 42 54k

VR SIZAR A RAS O BB RPIRAS . A byte ITAR IR 1 H s & My
i B A7 B P R B, T AN B S

25451 % P ERAMI40H, SOHAI60HE JC/Jill/7 /5 01H. 7T0HAI15H, NIE4
DINZ 40H, LABEL 1
DINZ 50H, LABEL 2
DINZ 60H, LABEL 3
PATZ )5, TP B BIhR 5 LABEL2AL S0 AT,  HA SN A3 ANRAM B T 1) A 48 %
00H. 6FHAN15H. Z A1/ MERIL AT, BN LG HE F R0, AN 2 ki
At

{5 FHDINZ 454 1] L7 (o 78 2 e v SEBLP s KB R 3R, b A — 4638 2 3t mT
PUEERE R sz B P 2 K PR (R 8] 7838 (2~S1I2AHL 88 D .« F54 541
MOV R2,#8
TOOOLE:  CPL P1.7
DINZ R2, TOOGLE
FBAERPLTH PRI 8V, MM EEP 1.7 A 44 kot A koo B 223 WL 2% A
1, HrAp2AADINZER A BIATHSTE], 1A ACPLAR A AT 1R«

DJNZ Rn,rel
BESKE (F1): 2

TR | 1101 | l rrr | | rel. address
#4E: DINZ
(PC) « (PC)+2
(Rn) — (Rn) -1
IF (Rn)>0or (Rn)<0
THEN
(PC) < (PC)+rel
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DJNZ direct, rel

BESKE(EFED: 3
Z SRS
#%{E: DINZ
(PC) «— (PC) +2
(direct) « (direct) — 1
IF (direct) > 0 or (direct) <0
THEN
(PC) <« (PC) +rel
INC <byte>
hee: il
1) INCHE 4 K <byte> TR FIEE 1. R FRAGE AFER,  WIN 1548 N00H,
GRS MbREN . CR3F S, AR Tk BT, AT
HEs
VER: nSIZAR A RAE O S ERPIRAS . TIBAbyte ITAR R 1 £ s /& M
1 4 H AR R A 2 R R, AN A BRI 1
2450 R FTEAL0M A 2 NTEH(0111110B), P HERAMIK7TE A ST A TE 55 73 I 77 iE OFFH
FI40H, NHE4FF5
INC @RO
INC RO
INC @RO
PAT TG, FATRROMI N AAL NTFH, T N EERAMA7TEHAITEH B TG N 25 43 731l A
J%00HF141H.
INC A
BEKEGEFED: |1
BITRHER: 1
Zi#HmAS: [ 00 0 00100
BIE: INC
(A) — (A)+1
INC Rn
BEKEFED: |1
WITEHER: 1
ZiEHIYRAL |OO 0 O| lrrr
#B{E: INC
(Rn) — (Rn)+1
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INC direct
BEKE (FE™H: 2
ZFEHEAS: [ 0000 Jo 1 0 1] [ direct address |
#BAE: INC
(direct)—(direct) + 1
INC @Ri
ESKE(ET: |1
“HFIES: [ 0000 [Oo 11
#B1E: INC
((Ri))—(Ri)) +1
INC DPTR
IhRE: HukEfeerim
AR ZAR A SIS DPTR AN ZhAE . 75 BHER I, X2 16hLEbais &, w1
DPLMFFHIE 12 545 H00H, R BE 2 S A7 75 DPH. 245/ E AR R IR G4 o
AR R ME— 125 160 ZF A7 A I 18 2
2041: R FFAF 4 DPHAIDPLY A 45 735l N 12HFI0FEH,  WI$E 47 1)
INC DPTR
INC DPTR
INC DPTR
HAT5E S, DPHMDPLAS A 13HAO01H
BESKE (FED: 1
Zi#ERISRES: [ 10 1 0Joo0 1 1|
#B{E: INC
(DPTR) « (DPTR)+1
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JB bit, rel

IgE:
AR

25451

BEKE (FH):
HATREIEA:

#BAE:

JBC bit, rel

A B 9 1 0 Bk A

W RbitfC RN B 1, Mk Blrel T 46 € U hEAb 30 AT BN, k84T
— 4464 . BREER B bR bt iR R 7 A5 S nPCrfE, AR E T —4H
AHE AT, AR E el TR A S A A 2 (F5 42 MEE3/N 519 nE|
PC L%, HrPCERI N H bttt %484 FZMEAH R A 5, (HAR S 4s 25
1, 1 HAZEREA S bR ES .

R TR 5 N B 110010108, B2 HIME AS6H (010101108 . M54

JB P1.2, LABELI

JB ACC.2, LABEL2

¥ S B FH Bhr S LABEL2 AL 2 34T

3

2

[ 0010 Joooo]| [ wvitadress | | rel address

B
(PC) « (PC)+ 3
IF (bit)=1
THEN
(PC) — (PC) +rel

ThEE:
gl

25451

BEKE (F1) :
PITRHA:
— HEHIRAS -

RAE:

T B 9 1 B I HE %=

Wb PN EIE A1, TP HE I Blrel BT da & M ML HE AL 53047 . I
bitf R I 0, W ARSBAT N —2%F845 . BREER H briuhb 4218 an ~ 7 2005
SEHEINPCHIME, fHHAR T — 2484 M ik, S8 50l TR0 A /5 1A
SHmEE GBI T IBIPC_EE, HPCEEN A HArhl, W HiZEiEAR
SRR AL

R WHRIZIE AU RS 5 EERIRAS, B Abyte T QR M H0E /& M
1 R A s PRI, T AN B S
5 B ge i 25 A56H(01010110B), NHEAFE 4
JBC ACC.3, LABELI
JBC ACC.2, LABEL2
1 FEE P Bhr S LABEL2 AL 24047, H R #s &4 N52H (01010010B)
3
2

| 0001 | 0000 | | bit address | | rel. address

JBC
(PC)  (PC)+ 3
IF (bit)= 1
THEN
(bit) < 0
(PC) — (PC) + rel
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JC rel
Ihee: HdEfibRENL, Bk
VR SRR E N, AR T BEEE Blrel TR b b AL 228047 B, R8T T H I
164 . BEEER B AR f IR an 7 a5 SEIEINPCHIME, AR A EHEICHE 41
T—2AE 4 E L, RSl TR B 55 AW RS - (FB A IS4 1)
THRIPC b2%, HPCEID N HbrHbtil . ZEEA S mbrEL

2450 ARV bR E LR 0, R4 5

JC LABELL1
CPL C
JC LABEL2

PATTERE G, AR EERL, I FEHR P B 2575 LABEL2AL K AT
ESKE (F%H): 2

ZH#EIHES: [ 0100 000 0] [ reladdress
#B1E: JC
(PC) « (PC)+ 2
IF (C)=1
THEN
(PC) « (PC) +rel

JMP @A+DPTR
IhRE: [A)4%BkEE.
WRR: U BN A (8L T 5 Hd A 1647 i BT R AT AR N, FLAVE N — 465 Bk
THIFRA R, B AFE P TEESPC. PUAT 160 IERS, %7 DPLIF#EA £
R 5T DPH. B ANSAFIEIEAEE DPTR BN B EA 2 KA . AT AT AR
R
245 R EnsAh EEEE N0FI6) o RKTE A F I AT AR e ki 347 T Bk
ZFIMP_TBL [142 AIMP5 4 [l 3 — 26 e 04T
MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP-TBL: AJMP LABELO
AJMP LABELI1
AJMP LABEL2
AJMP LABEL3
WERFFUEIAT LRI L FEHINS, BINasAhHIME N04H, TRAFERF A SRS
LABEL24L 3047 o

ER: AIMPR—M2FE4, BIMEBFERS, SABEET 2 IMN D IR JOH
E2N T
BOKE (F): 1
WITEE: 2
“HEES: [ o1 11 Joo 1 1]

#BA{E: IMP
(PC) — (A) + (DPTR)
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JNB bit, rel

Thig: W RbitHr R LAY LBk .
WEA: A RbitHT RN A0, WEERE Blrel FrRF AL AT, AN, ASHAT F—%
TR4 . BhER O B AR I v S SRIINPCIOME, AR R — e 1 E i
Hk, ARG el TR IE 755 MR R & (8 M3 7)) InFIPC 2%, Hifl
PCERI Hbrtbhl. 12352 FOR BRI 80, (BRSSO UE, 1 Hi%i%
VEAR 5 m bR AL
2450 st 1A 110010108, RINESHIEJN56H (01010110B) o FE4 751
JNB P13, LABELI
JNB  ACC.3, LABEL2
PAT R 2 57 55 BhR S LABEL2AL 4047
BEKE(FM: 3
ZEHI%ES: [ 0011 [000 0] [ bitaddes | [ rel address
#1E: INB
(PC) — (PC)+ 3
IF (bit)=0
THEN  (PC) « (PC) + rel
JNC rel
Thig: At fobr SR 1 Bk
WA WCRBEAARE N0, WREFPBbEE BlrelT AR KL LT B, RSERAT T )
R4 BhEe i B bR d B0 ROy S SeRNPCIE N2, AR IR B HEINCTR
AR TSR HHAL, SR EeTACRKIA 1T 5 A R R (FR 2 AR 7
) IEPC L, HHIPCERIN H AR ML, ZEAEA SRR EAL
240 B AAR B 1, M4
JNC LABELI
CPL C
JNC LABEL2
PATEERSE, BEAAREA K0, JE BB B b7 S LABEL2AL 24147
BEKE (FM): 2
ZHEBISRAS: [ 0101 [000 0] [ reladdress
#B1E: INC
(PC) — (PC)+2
IF (C)=0
THEN  (PC) « (PC) +rel
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JNZ rel
ThRE: 4n Bonas i A 2 dE0 I ks
WA R BN AT —0N1, AR T A% Blrel BT AR I HbE b B PAT, Wik &4
PEHERN0, REHAT 5484 . BRI B ARk R 0 F o7 2005 S PCIfE 3
2, AREHEl T RERIA 5 KA & (B4 ME2AT1) InBPC L2, #r
PIPCAERL A HAniblk . Bt g BUmas M EA = R AL, AL iemibr B4,
2450 B RINLRIVILGEN00H, TE 4TS
JNZ LABELI
INC A
JNZ LAEEL2
PUATRENE, RSN EZROIH, HFEFH B 2hr 5 LABEL2AL 24T .
BEKE (FH): 2
ZHBIMIS: [ o1 11 Joo00 0] [ reladdress
BIE: INZ
(PC) «— (PC)+2
IF (A)#0
THEN (PC) « (PC) + rel
JZ. rel
INRE: 5 BINEN A A NN BhEE
TR A BUMEs AL — 10790, IBAFET B Blrel AR HbbL AL P AT, Wi {4
ME#A0, GREEPAT T —418 2. BRI B Anibb s i an 7 - & BB PCHE g
2, Vel T RINA M5 1A W E (e A1) mABIPC 12:, #r
HIPCERD A H bRtk BB R A BUMa MEA S KL, A mbrELL .
240 W RN PIVILEEN0IH, WHEL)TF
JZ LABELI1
DEC A
JZ LAEEL2
PATE G, BN N EAR00H, HFE KW Bk 5 LABEL24b = 34T .
ESKE (FTH): 2
ZHEBISRAS: [ 0110 000 0] [ reladdress
BiE: 12
(PC) «— (PC)+2
IF (A)=0
THEN (PC) « (PC) +rel
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LCALL addrl6

IhRE:
AR

2451

BEKE (FMH):
HATEER:

RAE:

KiRH

LCALLH T Haddr16Fr4g b A FHIFE . T PCHIME I N3, (F15PCHEIA'ERE
LCALLK) R —4:464 1tuht, SRJ5HE166IPCHIMESAL AN SA AR UE AR (AL 715
), RN ERRIEE N2, SRS PR LCALLE A 1045 2 2215 R AR 3 52714 (R B0as 4 i) 2
APCIH & T DPHAVRAL F T DPL, 25 M BT IPCHT T B [ ik A FFUB 40T o

T FHIFE T DA T 64K BRE A7 6 28 18] AT A kb A o ZARAEAS T A AT

AR S FIMILEME N0TH, 455 SUBRTNA 73 Bt (1 FE 3 A7-fifs 3% kit v 1234H. B AT 0

T THibk0123HFE 4,

LCALL SUBRTN

FeA8EAE 09H, N EERAMIOSHATO9H 8.5 [ N 2543 B 26HAT01H,  HLPCHI 4]

{8 1234H.

3

2

|0001 |0010|

| addr15-addr8 | | addr7-addr0

LCALL
(PC) « (PC) +3
(SP) « (SP) + 1
((SP)) « (PCyp)
(SP) « (SP) + 1
((SP)) « (PC\sy)

(PC) « addr,s,
LJMP addrl6
Ihee: Kbk
WAA: LIMP{H1SCPUJL KBk FE Bladdrl 6FTHE I HBHE AL PATRE Y o« HEIZAB AR 2 T FIER
3T I NFE RS PC Y i L F T DPHAUKAL -5 DPL . 27 MHTPCAE XS B 1)
Huhik A UG AT o 1Z 16467 B bk o] 57 T 64K BFE 7 A7 il 25 18] FRAE A o hik Ak o 12884
SRR AL
25450 KRR 5 IMPADRYY 4 BC O FE FE 74k 2 th bk N 1234H, W67 T ikt 1234HA 354
LIMP JMPADR
PATEEE S, PCHIMHTEAZ H1234H,
BEKE (FEH: 3
WITEER: 2
Tt R | 0000 | 0010 | | addr15-addr8 | | addr7-addr0
2{E: LIMP
(PC) < addr,s,,
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MOV <dest-byte>, <src-byte>

ThEE:
gl

2451

MOV A,Rn
ESKE (F1H):
HITREER:

Z IR

$RAE:

*MOV A.,direct
S KE (275 -
PITREA:
I 4REG -
#BR1E:

ik y AR
K 2R RACR TR A R 28 1 B RO AR A i o % . %
AU A, A SRR A 72 bR S AL

MOVHE 421245 A 1b i i RIEIIE 4, IEEEECR B el Ak, 3
5 AR 15F

fBei5 Y EERAM¥I30H 57T 1 Y 2% 940, TT40H L TT I A A A T0H, 3 11 e A
11001010B (OCAH) . NFE4FE%)

MOV RO, #30H ;R0<=30H

MOV A, @RO  ;A<=40H

MOV  RI,A :R1 <=40H

MOV B,@Rl  ;B<=10H

MOV  @RL Pl  ;RAM (40H) <=0CAH
MOV P2, Pl :P2 #0CAH

PATIEERSE, W AFAROMI A A N30H, SUIME M7 45189 A #O940H, =5 (745 BIH
W2 A10H, RAMA40HHJCAIP2 11 A 254 H0CAH.

[T 1T 10 ] 1rrcx

MOV
(A) < (Rn)

2
1

[ 1110 Jot1o1] [ directaddress

MOV
(A)« (direct)

EE: MOV A, ACCELXIES.

MOV A,@Ri
\BEKE (FM):
BATEER:

Z IR
BRA1E:

1
1

[11 1 0Jo1 1

MOV
(A) < (Ri)
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MOV A #data

BOKE (FM): 2
WITAER: 1
ZEHISES: [ o1 11 Jo 10 0] [ immediate data
#B1E: MOV
(A)« #data
MOV Rn, A
BOKE (F™): |1
TR | 1111 | lrrr
#1E: MOV
(Rn)—(A)
MOV Rn,direct
BOKE (FM: 2
BUTREIER: 2
TSRS [ 1010 [ 1 rrr | [ directadd
B4E: MOV
(Rn)«—(direct)
MOV Rn,##data
BOKE (FMH): 2
TSRS [ 01 11 [ 1 rrr | [ immediate data
#B1E: MOV
(Rn) « #data
MOV direct, A
BEKE (F): 2
BUTREEA: 1
Z I RAD : | 1111 | 0101] | direct address |
#1E: MOV
(direct) <« (A)
MOV direct, Rn
BOKE (F1) :
BUTREIER: 2
THEFIZRES: [ 1000 [ 1 rrr | [ directaddress |
#B1E: MOV
(direct) « (Rn)
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MOV direct, direct
BESKE(F™): 3

THEFISES: [ 1000 Jo 1 0 1] [ diradde (srie) |
B1E: MOV
(direct)«— (direct)

MOV direct, @Ri
BEKE (FM): 2

Z#EHEAD: [ 1 000 Jo 11 i ]| [ direct addr. |
#B1E: MOV
(direct)—((Ri))

MOV direct,#data
BESKE (F1): 3
WITRE: 2
ZHEFISED: [0 1 11 Jo 1 0 1] [ direct address |

B1E: MOV
(direct) « #data

MOV  @Ri, A
EOKE (FW): |1

THEFISRED: [ 101 o1 1

#1E: MOV
(RD)) «(A)

MOV @Ri, direct
BEOKE (FW): 2

WATEHA: 2

THEFISES: [ 1010 Jo 1 1| [ directadd
B1E: MOV
((Ri)) « (direct)

MOV @Ri, #data
BSKEFETN): 2

“HEEIES: [ o1 11 [ o 1 1] [ immediate data
#1E: MOV
((Ri)) « #data
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MOV <dest-bit>, <src-bit>

IhEE:
AR

25451

MOV C,bit
BOKE (F1) :
WITRHA:
4G -

#1E:

MOV  bit,C
BEKE (F1):
HATEHA:

T ERAD :
#1E:

FEIRAT AR e

F<sre-bit>AR 2 1A /R A8 £ 1 Bl <dest-bit> T H6 & MIHER o 22, AMRIER
W AR bR, AN R AT BT AL AR A AN HAth 27 7E 2% A0
FrENL
R AR ECHIWIME T, i P2 (AR /£ 110001018, i 1 TROEIE % B oA
35H(00110101B). Mif&4 41

MOV P1.3,C
MOV C, P33
MOV P1.2,C

PTG, AR EREZE, O 1EEAE A39H (00111001B)

— N

[1 01

MOV
(C) « (bit)

0 |0 0 1 1| | bit address |

NN

[1. 00

MOV
(bit)« (C)

1 |0 01 0] | bit address |

MOV DPTR, #data 16

Iige:
1R

25451

BOKE (F1) :
WITEHA:
ARG :

#A4E:

B 164 (15 BT T B B 4R

ZIB AW 1600 BUE R B Fe 5 DPTR . 16457 3 B0, S 8 A 1 45 251 AN
3T . HADPHA AT g #datal 611 =775, TDPLA A7 #datal 6K 7
Fio ANFEMFRENL

AR RME—— & fE
84
MOV  DPTR, #1234H
P 3L BRI 1234H3E N E i fe 4T F A7 2% . DPHAME N 12H, DPLAI{E N34H.

— MR E 6 BIRITE S .

N W

[1 00

MOV
(DPTR) « #data, s,
DPH DPL « #data, ; #data,,

100 0 0] [ immediate data 15-8
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MOVC A, @A+ <base-reg>
Ihee: CRRFPAFGEES T RARD T EE (R ks Rindsa

WRB: MOVCIEA KR T AT flras H AR 71 B B ARk B BUna8 4. &k i +
TR B BN gs R S 8 F AR A 60 I hE R AF 2 (DPTRELPC) [ {iE+H
e . S PAPC NI E Z /7 4R, JUITE ZUnas WA N BIPC 21T, PCHgE e hn 2
FR I BAEMOVC 2 5 A il ansf /& ADPTROVIEIE A A7 4%, WA B ia) i
TEPAT 160 INTERS, AKSAL = AL B 2L 1B 25 78 e AR S AT AR EAL

25451 ; s BN ARE AL F0~42 18], W1 F-FoIFEN B4 b (I ##8 FIDBIY 45
L GEMXTH) B XH4MEZ —

REL-PC: INC A
MOVC A, @A+PC

RET

DB 66H
DB 77H
DB 88H
DB 99H

IR AR % 7B 2 BT B8R N0 TH, BAT R TR, BhnssriE
ARTTH. MOVCHE A Z HTHIINC AfE 4200 T /E & R B RET T S B . s
MOVCHIE A Z 4 2 MR kg, AN T IERH SRR, UK A R
M 5 in 3 Ronasa L.

MOVC A,@A+DPTR
BOKE(FM: |
WATEER: 2
ZHEFISRES: [ 10 0 1 Joo 1 1]

#®1E: MOVC
(A) < (A)Y+(DPTR))

MOVC A,@A+PC
EOKE (FH): 1
WITRHEA: 2
ISR [ 1000 oo 11
##1E: MOVC

(PC) « (PC)+1
(A) « (AHPC))
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MOVX <dest-byte>, <src-byte>

INRE:
AR

2451:

MOVX A,@Ri

BOKE (F1) :
WITEH:
Z BEHIERAS

11

AR AR

MOVXH84 H F16 Zm s MR A7 2% 2 AL IS 4 . TR LT ALk a 4
MOV/EMII T X MOVX XA AR, e B X BI7ET05 M MBS EHRRAM
) T 2% L 1k 2 87 ()38 S 1 67 )

ST VRRAL, AT TAE S AE A I ROMR AR AL A7 bk B & FH 3% 11PO. T
HNERI/OY P B BUNIRAMER S, SAZRHIE L ig . 45 B05 M B KHIRAM
BRI, nlfEm 5] RS S A b bE S S . SR AT fEMOVXEE 4 2 Aids g i 48
A, b 1 5] AV o

XF 2R, I HE R DPTR A 1602 stk . 24 P23t 1 (A% H % 2%
RILEDPHIN AT, P2IIHFIA TN 6 25 A7 88 PR R FOR IO EE . 78U 9 U I R I 50
FEFIIS, Xy S A R REE, RN AS TR BEAIME A R I & fr ot .

FERSORERL R, AT DR A 08 A AR MOVXHE 4. 1 11 K& B AIRAM
XA, BE A DA SR8 S DPAEP23 1% il 1 s 21, e m] A2 3 4
B4, ARk s P23 1 B, AR B ROBERIA HE AL MOV X R

3

TBEAT — AN 52 T b/ e 2R AN RAMAT % 2%, %58 256B (11 Intel[f)
8155 RAM /1/0O / TIMER) , ZA7fif#8 &R 218051 (193 I1PO_L,  uify T P3# FH T2 1%
AMHRAMIT 5 (32 {5 5o ot FPURTP2 A /38 FH 4 N /4t ot 11 . ROAIRIA [ 548 4>
AJ912HFI34H, AMTRAMPI34H S CAEE I JvS6H, U T 148 4 /541 -
MOVX A, @RI

MOVX ~ @RO, A

K B SoHE il 2] 2N 28 A LLL AMHRAMIF 12H LG AR

2
[T 11 0Joo0 13

MOVX
(A) « ((RD))

MOVX A,@DPTR

EKE (F1):
MITEER:

T RAD .
BAE:

1
2

[ 1110 Joooo

MOVX
(A) < ((DPTR))
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MOVX @Ri, A

ESKE FET) :
PATAR: 2
RIS [ 1111 oo 1
#1E. MOVX
(Ri))« (A)
MOVX @DPTR, A
BEKE (FE™M: |1
BITRHEE: 2
ZHEFISRRS: [ 1111 [0000
21E. MOVX
(DPTR)—(A)
MUL AB
IheE: IRk
WAA: 1Z484 AT TSl RN A A A7 as B AT S 8 B B ek . IR R 160 AR
WIS AL AE AL R INas A, T R S AL AF AL T A7 A B« B ALK T-255(0FFH) , U E
i bR BUNEERRES . FEPITIZIEAR, bR E R RS E.
2450 B B INESAKVIEAE 80(S0H), 2172 BIKHILAE 160 (OAOH), MIFE4-

BOKE (F1) :
WITREHA:
Z EHIERAS -

1

MUL AB

SRAFFER12 800 (3200H), FIF LA 7728 BIA 253 2H (00110010B) , S # 4% %,
i A L, BB %

1

4

[1 01 0Jo 1 00
MUL

(A7 (A)X(B)

(B)IS-S

B B TR A
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NOP
Ihee: wHfE
WER: PATAIRR G, BRLEPATHE RS . B TPCHL, HAh a8 Fbr SALMA LA
AL
2450 A D P25 75 51 _E A — AN A A P ko, kR 25 AL
WM OEWD o #RUEFSETBRICLRIGS 741, AR fikeh K g Rrak 1 A HLas A
o BRI R BOESE INAAN BN OBLE A . AT LR IR a0 R U7 SR SEBLRT SR 1 Th e
(Bt WA B D -
CLR P2.7
NOP
NOP
NOP
NOP
SETB  P2.7
BOKE (F1): |1
Zi#EHEAS: [0 0 0 0Jo 0 0 0
#4E: NOP

(PC) — (PC)+1

ORL <dest-byte> , <src-byte>

IhEE:
TR

2541

PIAS T AL B I AR a2 5

ORLFE 4 hi<dest-byte>Fl<src_byte>JT#i i€ {1 P15 1522 B AT 1B A0 18 i alig
B, G5 RAFTRAE <dest-byte>FT AR HlE F. oo o ZIRAEAE bR E AL

PIN R Aok, SCRpeR T IETT 30, 2 HERIE RO Rmasant, JiRlE
HOTCLRHIZrfF s T 0k BT, S AGR RS sE R Fhk. 2 H B4
R EAE T T, JRERAERORT DU R s L 14

VERG: WAGZAR IR S 51 B EAOIRES, B4 <dest-byte> PR %L
Fa A2 M3 1 A 50 B o TR IR IR B, T AN A5 B L B R ) Bt

B BN #s 4R 3dE NOC3H (11000011B), 27745 R0F FIE N55H(01010101)
JUEERSE
ORL A, RO
PATE, ZInES M N AA SODTH(11010111B). 24 H A 502 B3 5 0 5 57
BT, ORL¥H4A W] FHRIATATRAM S G Bl # B 25 A7 28 h I S M BN L. AT
Hefy e B LR BRI s, BRI DUR B TERR A R I AL, T B2
FNERATEIZAT IR P S T U . PATHR S
ORL  P1,#00110010B
ZJG, EIORIEES. 4. IfE]L.
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ORL A,Rn

BOKE (FT) :
HITEHA:

;2

#1E:

ORL A,direct

ROKE (F9)
HATRI:
IR
BE:

ORL A,@Ri

ESKE (F1)
WITRHA:

Z HEHIERAS -
181

ORL A #data

ROKE (F9)
HATRI:
IR
RE:

ORL direct, A

K (F1)
HATRIR:
I
1B1E:

1
1

=|0100|lrrr

ORL
(A) = (A)V(Rn)

2
1

| 01 00 |0 10 1] |directaddress

ORL
(A)— (A)V (direct)

1

1

[0 1000 1 1

ORL

(A)— (A)V((Ri)

2

1

[01 0 0]Jo 1 0 0] [ immediatdata
ORL

(A)— (A)V #data

2

1

[0 1 0 0Jo o 1 o] [ directaddress
ORL

(direct)— (direct)\/ (A)

ORL direct, #data
RS (F1) -

WITEHEA:

— itHIRAS

2

: [ 01 0 0Jo 0o 1 1] [ directaddress | | immediate data |
#BRAE:

ORL
(direct) «— (direct) \/ #data

B B TR A

HHL: 0513-5501 2928 /2929 / 2966
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ORL C, <src-bit>

Thee: A EMNEZHEIUEE
WA G Si<sre-bic RN AR E AT, MEMIAARE; BN, R AR ER S FIR
AL, EILGIEST, MTIREES AT 7 FoRBEEERSU S/, H
PR SRR . TEPATARIRE AN, AR H AR AT
200 HPATTIRLSFEAIN, ZHANHPLO=1EKACC.7=10V =01, BN HAFREC:
MOV C,P1.0 ;.LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 ;:OR CARRY WITH THE ACC.BIT 7
ORL C,/OV ;OR CARRY WITH THE INVERSE OF OV
ORL C, bit
ESKE(FEH): 2
ZHEFIZES: [ o 1 1 1 Jo 0 1 0] [ bit address
#{E: ORL
(©) = (O)V(bit)
ORL C, /bit
BESKEFEDH): 2
ZH#EHEIZRAS: [ 1 0 1 0 Jo 0 0 0] [ bitaddress |
#2{E: ORL L
(C) « (C)V (bit)
POP direct
Thee: itk
AR SRR AREN TR E N ERAM B I NZF, BRIBEMR1. 2805, KBl m W L% 2
Hdirect T 1B /R ARG B0 (B0 20 . ZBAEA bR &AL,
ZE451); VAT BT WM N32H, AN EFRAMAI30H~32H 5 70 I BE 73 7 J920H, 23HAN
01H. M#ATH %
POP DPH
POP DPL
ZJE, FRAREMEA K30H, HHRfEE A N0123H, BEFE 4
POP SP
FAH AR £ N20H o
ER: EXPERRES LT, S NS (20H) 287, ARFeE a2
2FH, RFHEEE20HK SN, A 520H.,
BESKE (FEDH: 2
HITAER: 2
ZEHEIAD: [ 1 1 01 Jo 0 0 0] [ direct address |
#1E: POP
(direct) < ((SP))
(SP) «— (SP) - 1
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PUSH direct

hee: JEAk
VEER:  RRAREFE LN, ARJE K direct TR AR 2 N 258 B i B FHAR TR £ 45 1€ 19 M EBRAMAT:
R TTH 2. ZEIEA bR AL
200 WAEHEN W RS R I R TR A (E N09H, B s fR 4 DPTRAME N0123H. M AT
THEATS
PUSH DPL
PUSH DPH
25, HRIEEHAEH0BH, FEIEHERE23HAMOIHAN BIFEA A RAMI0OAHAIOBHAE /i H
JuZ .
BSKE (FED: 2
ZHEBIZES: [ 1 1 00 Jo 0 0 0] [ direct address
#{€: PUSH
(SP) « (SP) + 1
((SP)) « (direct)
RET
hee: M THIFEIRIA
AR PATRETIR A, B 20K PCIE ) S 7 W AMRAL 75 MAR R, AR FREH2. 2R
G, TR MTE I PCIE T B Rtk AL TR AR AT, — RS OL T, %38 2 FIACALLEL
LCALLECAEH o« B8 4 HIPAT A M AR EA4L
2450 WARIREIPIME NOBH, N EFRAMIFIOAHFIOBHAE fi% B 76 P (I 23 5 N2 3HAN
01H. NIFE4:
RET
PATIE, FRIGEAEN09H. TR MO123H M hEAb 4k 4L 301 T .
BESKE (FH) :
Z#EHEIAS: [0 0o 10 Jo 0 1 0
#{E: RET
(PCys55) < ((SP))
(SP) « (SP) -1
(PC,,) < ((SP))
(SP) « (SP) -1
MIEES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 147



STC11F-10Fxx &R 5 ¥4 ML HE RS STC — 80515 HLABREE — M, 4Bk K805 1 WL T A 7]

RETI
INRE:  hIR [
WA PATIZIEAR, B MR PCE TR ARV AL 7, RE IR E R R, R
BEZ RS R HAb b e, AR FREHR2. HALFIEAZ . (HEFIRETPSW
A2 FEh K E B TR IIRAS o FEFF I 4k 4 DO 77 AR (P CAELIIT XS 7 () 3t ik b T 3644
17, — B m N R IOh BN O H R —2%484 . EPITRETIHE AN, WRE— M
SR BAR I B A e 2 i ot P B AR S A A B, IS A FE A B e S A vh ) R B 2 R 7
EHAT14464 .
26450 WARTEE VMG NOBH, 45 B AE HE0123HAL 48 - HUAT 45 S B A=A R I,
RAMFOAHFIOBH R S 1 25 70 i A23HAI0TH . JUHE 4
RETI
PATTE SR, MIRET A 00H, TR (] fERE R 4k 4 0123 H I FF 4R 3 AT -
BSKE (FH):
HITEHER: 2
ZHEFISRES: [0 0 11 [0 0 1 0
#{€. RETI
(PCys55) < ((SP))
(SP) — (SP) -1
(PC;,) < ((SP))
(SP) — (SP) -1
RL A
heE: K BInEAh i BERALE R AR
VR K R s A e f 14, Hp AL 7R S BIAL0. 1% 3R A IPAT AT AR AL
245 EEINSRAKAZANOCSH (11000101B) , N4

ESKE (F)
1T

= I
81

RL A
PATIE, BEINLSMIN A4 RSBH (10001011B) , HAREAASZ 50,

1

1

[0010]Joo0o 1 1]
RL

(An+1) < (An) n=0-6
(A0) < (A7)
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RLC A
Ihee: AR AR
YiRH: BN EErs O BRI AR E B AR 1AL, AT NI RR G, HEATER G
WIERIR SR D0, ZFB4 AR HARbR B A7 .
2450 RE R InsAR{E ~N0CSH(11000101B), N454
RLC A
PATE, 0 2N 4R9%0E 48 H8BH(10001011B), HEA bR LS B A7 .
BSKE(FEH: |
ZEBISEES: [0 0o 11 Jo o 1 1]
#1E: RLC
(Antl) < (An) n=0-6
(A0) < (C)
(C) (A7)
RR A
hee: K Bnas i EaR AL A R
YRA: K RIS I8N BRI KA LA, Lo RN T, BIPEIA AR, 1%1E
AR EAT
2450 W RN A FOCSH (11000101B) , NIFE4
RR A
AT G BINES N A4S ROE2H (11100010B) , AR A A S2 50,
BSKEEY: 1
HITEHEE: 1
ZHEFIZRES: [0 0 00 [0 0 1 1]
#1E: RR
(An) < (Antl) n=0-6
(A7) < (A0)
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RRC A
Ihee: WS AR
WER:  BUMAS S A AU AR £ —BIEA L 167, Hp o Nt k&, FEAbrEMN
VIR ERE BN . 1ZF8 2 A HAh AR EA .
245 B E N1 J90C5H(11000101B), HEMIFRE N0, MHE4
RRC A
PATIE, W30 28 8 42 H62H(01100010B), HEA7 R &4k B A7 .
BESKE (FED: 1
ISR [0 0 01 Jo o 1 1]
BIE: RRC
(Ant1) < (An) n=0-6
(A7) < (O)
(C) < (A0)
SETB <bit>
hee: BN
WiBA: SETBIE A TIHAHN AL E 1, HAERAEXT ST D23 br B s At v BB F-hE 07 .
1248 A I H At bR E AL
2450 WA ERIE R, i O HURES 934H(00110100B), M54
SETB C
SETB P1.0
PATIE, BEAFREAR N, a1 RS AR 35H(00110101B).
SETB C
BEKE (FED: 1
ZHEHEIRED: [ 1 1 01 Jo 0 1 1
#1E: SETB
(©)«1
SETB bit
ESKE(FEH: 2
WATRARR: 1
Z#EHI%RAD: [ 1 1 0 1 Jo 0 1 0] [ bitaddress |
#{E: SETB
(bit) « 1
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SJMP rel

IhRE: JEBkEE

WA FE)P SRR Blrel Fros bl 24047 . B AR a0 R vkt 5 EIoRPCE M2,
RIE R 5277 (Blirel) FTRRIE FF5 M s insPC L, 53 KHPCRIE
BRI E Anhhk . BTk, BREFEMOVERR MRS (RISIMP) Hulik (W HT 128415 il 5
12775,

Z0:  Bhr S RELADRXYS MR A M b Ar T2 P 7 g 5 0123 H M bE, T 454
SJIMP RELADR
g% G AL T0100H, 444758 Z%i84 )5, PCHALR0123H.

WHE: LA, EESIMPH T — &84 k20102, ik, BEEEHmE
FoON0123H-0102H=21H. H4h, WIESIMPHImE R ZOFEH, AR R A 14645
AT IRTEIR.
ESKE (FTH): 2

ZHEFIZRES: [ 1 0 00 Jo 0 0 0] [ rel address
81E. SIMP
(PC) — (PC)+2
(PC) « (PC)+rel

SUBB A, <src-byte>
IhRE: AL I9IEeE
TR SUBB#§4 M R 4% ik 23 <src-byte> TR R 1 75 B £ M BUE St Ak &,
EBHMSERE T 2N F . WRPATIER 5700 B, SUBB¥G 2 B A7
br&E GERMEAD o BN, EEHAFRE. (WRERITSUBBIE AT, #AkRE
COAW BN, XEMWE LT HIAT 28 FBEIZ R, 4 T 0. I
ATARZRAR AT, AT A% VRS E A — R M BUmas P 2 o D W SRR AT 0%
BEEAE, 3NN EEEAL, A AR EACS B B AL IR oA
fir; MEBTNA, BORHTAA AL, T Ea, Wik EREOVIE N
MHATE RS BRI IS N, FOVELL, MERIRAE IEBR 6 B fE op =k
T BE, ERERIER I R R e A T RS
S AR G o SO N F i W 28T 1 | = e 7= 5 | 7 62813 1 £/ 1 7 S VA | 4
Tk
245 W B2 INA% A H0C9H(11001001B) . 73 A7 A5 R2HI{E N54H(01010100B),
PrkrECHELL. WIn R4
SUBB A, R2
PATIE, B84 J974H01110100B), BEALFR & CHIHBIBERFR £ ACHE
x, AR ECHEN .
VER: OCOHIK F54HMN %2 75H, (BfE LIpitHE S, BHF7ESUBBIRA AT
A, AR ECCEW BN, R as b T B Ll br g, 1828]74H, KL,
URAE AT BRS P B 20 GRS AT, AR ECHPIRS AR, B4 M HCRH
CLR C 54t bR ECiEE .
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SUBB A,Rn
BEKE (FT): |
ZHERISES: [ 10 0 1 [ 1rrr |

#1E: SUBB
(A) = (A)-(O) - (Rn)

SUBB A, direct
BOKE (F1): 2

WITREA:
ZHEFIES: [1 0 0 1 Jo 1 0 1] [ directaddress |
#®{E: SUBB

(A) < (A) - (C) - (direct)
SUBB A, @Ri
BOKE(FN): 1
HWITRAHA: 1
THERIES: [0 0o 1o 11 ]
#21E: SUBB
(A) = (A)-(O) - (Ri))

SUBB A, #data
BSKE(FDH): 2

WITEHR:
Z#EHEI%ED: [ 1 0 0 1 Jo 1 0 0] [ immediatedata |
#1E: SUBB

(A) « (A) - (C) - #data

hee: P BN E ARy
iRA: SWAPTR A4 BN gs MK4fs (hi3~070) FliEahs (fSr7~f74) Hsiskirsci, szbr b
SWAPHE At Al WAL IR R 2 o 248 AN FEIRAR EAT .
245 W RN N A NOCSH (11000101B) , MIFE4
SWAP A
PATE, RINFRMNEEESCH (01011100B)
BSKEGEN: |
HITREE: 1
ZEHEAS: [ 1 1 00 Jo 1 0 0

2{E: SWAP
(As) <<= (Ary)
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XCH A, <byte>

TIRE:
AR :

2451

XCH A,Rn
BSKE (FTH) :
HITERR:
ZiHFIYRAD
BRAE:

XCH A, direct
BOKE (FM):
PATEHA:
4G -
#BRAE:

XCH A, @Ri
BSKE (FT)
HATEER:
BRAE:

2T e BN g A AR A

XCH¥R 4 F<byte>flr i 7€ 1718 R A A8 B BUngs,  [FEDE Z2nas e N %
B N\<byte>FT{8E M F LR $54 IR EAEEON B M ES R v S0k 7 0 3
FRRTht. HEShEMEG RSk,

RO N 2 N HhE20H, B2 (K48 A3FH (00111111B). AN FRAMIK20H 5§ IC 1 N
25 975H (01110101B). MiF54

XCH A, @RO

PATJE, AEBRAMEI20H 5L AR A8 3FH (00111111B), R INE8 1 A48 N
75H(01110101B).

1
1
[T 100 [ 1rrr

XCH
(A) <= (Rn)

[[1 100 Jo 1 01| [ directaddress |

XCH
(A) < (direct)

1
1

[1 100 o111
XCH
(A) <= ((Ri))

R IE E SRR T AR A
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XCHD A, @Ri
IhRE: CH B ngs A @Rixs N5 G R B0 R4
AR XCHDIE 4% Znds N A MR EE (F70~3, —fOE Nt EaiBCDS) Fja) %
THER A RAM SR T BT S e, S B IRETE (h7~4) FIAZEm. 54k,
ZAR AR EN .
4. EROMRAT 7 HHE20H, ZINESH A 2 A836H (00110110B). P EBRAMIKI20H BT A7 ik
H%cdE 975H (011110101B). N3RS
XCHD A, @RO
PATIE, PEBRAM 20HE TG N A48 A 76H (01110110B), R IN#AR N &4 A
35H(00110101B).
ESKEE: 1
HITAHA: 1
THERIES: [ 1101 o1 1
${E: XCHD
(As0) <= (Ris)

XRL <dest-byte>, <src-byte>
IheE: AR I R
A XRLIE 4 ¥ <dest-byte>Hl<src-byte> [T Q3 1) 5 1548 BB L k47 18 i  5lis 57,
S5 ARAF (E<dest-byte> T RR M TR R B . 1ZIR A br &L
PINERAE R AR RIS R o T 17750 24 H AR ROy Bondsns, YAt 4L
ATLLR A7 T 0k BT, /788 M3 TSI RIS Fhk; 24 H U2
A B TR, UREREROAT DO RN i S E

R WRAZAE S BARAE B 51 L RPIRZS, A4 dest-byte T AR (4wt
7 M3t 1 i S B A 8% TR AR i, AN A 5 R S ) e

245 B BN g A A5 A RS0 N 2243 S F0C3H (11000011B)FI0AAH(10101010B),
ER

XRL  A,RO
PATIGE, RINZPIH AL H69H (01101001B).

A H PR EOE T BT T RN, %452 B R FTRAM HLC B 5 17 4%
AL . BARBREE L S HUR, fEBT IR S e . $R 4
XRL P1, #00110001B

PATE, PLEARINIS. 4. OB EUR.
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XRL A, Rn

BEKE (FT) :
MITREER:
Z SRS

1A

XRL A, direct

BSKE (FM):
BATREIHA:

T HISRAD -
BRAE:

XRL A, @Ri

ESKE (F1) !
PATEHA:

T SRAS
BRAE:

XRL A, #data

K (F1)
HUTR:
IR
HR1E:

XRL direct, A

BOKE (F1)
WITRHA:

Z HEHIRAS -
#BA1F:

1
1
|0110|lrrr

XRL
(A) < (A) ¥ (Rn)

|0110|0101| |directaddress|

XRL
(A) « (A) ¥ (direct)

1
1
[o1 1 0Jo1 1

XRL
(A) —(A) ¥ (RD))

2
1
|0110|0100||immediatedata|

XRL
(A) <« (A) ¥ #data

2
1
|01 1 0|0010| | direct address

XRL
(direct) «— (direct) * (A)

XRL direct, #dataw

K (F9)
PUTRH:

b 2 A

RAE:

3
2

|Ol 1 0|0011| | direct address

immediate data |

XRL
(direct) «— (direct) + # data

B B TR A
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5.3.2 Instruction Definitions of Traditional 8051 MCU

ACALL addr 11

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Absolute Call

ACALL unconditionally calls a subroutine located at the indicated address.The instruction
increments the PC twice to obtain the address of the following instruction, then pushes the
16-bit result onto the stack (low-order byte first) and increments the Stack Pointer twice.
The destination address is obtained by suceesively concatenating the five high-order bits of
the incremented PC opcode bits 7-5,and the second byte of the instruction. The subroutine
called must therefore start within the same 2K block of the program memory as the first
byte of the instruction following ACALL. No flags are affected.

Initially SP equals 07H. The label “SUBRTN” is at program memory location 0345H. After
executingthe instruction,

ACALL SUBRTN

at location 0123H, SP will contain 09H, internal RAM locations 08H and 09H will contain
25H and 01H, respectively, and the PC will contain 0345H.

2
2

[a1029 a8 1[0 0 1 0] [ a7a6a5a4 [ a3 a2al a0

ACALL

(PC)« (PC)+ 2
(SP)—(SP) +1

((SP)) « (PC,,)
(SP)—(SP) + 1
((SP))«—(PCis5)
(PCI(L(»)<— page address

ADD A,<src-byte>

Function:
Description:

Example:

Add

ADD adds the byte variable indicated to the Accumulator, leaving the result in the
Accumulator. The carry and auxiliary-carry flags are set, respectively, if there is a carry-
out from bit 7 or bit 3, and cleared otherwise. When adding unsigned integers, the carry flag
indicates an overflow occured.

OV is set if there is a carry-out of bit 6 but not out of bit 7, or a carry-out of bit 7 but not bit
6; otherwise OV is cleared. When adding signed integers, OV indicates a negative number
produced as the sum of two positive operands, or a positive sum from two negative operands.

Four source operand addressing modes are allowed: register,direct register-indirect, or
immediate.

The Accumulator holds 0C3H(11000011B) and register 0 holds 0AAH (10101010B). The
instruction,

ADD A,RO

will leave 6DH (01101101B) in the Accumulator with the AC flag cleared and both the carry
flag and OV set to 1.
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ADD A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ADD A,direct
Bytes:
Cycles:
Encoding:

Operation:

ADD A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ADD A #data
Bytes:

Cycles:
Encoding:

Operation:

1
1

|0010|lrrr

ADD

(Ay—(A) + (Rn)

2

1

| 0010 |0 101 | |directaddress
ADD

(A)—(A) + (direct)

1

1

[00 1 0 Jou1 1

ADD

(A)y—(A) + ((Ri))

2

1

[ 0010 Jo100] [ immediatedata |
ADD

(A)«—(A) + #data

ADDC A,<src-byte>

Function:
Description:

Example:

Add with Carry

ADDC simultaneously adds the byte variable indicated, the Carry flag and the Accumulator,
leaving the result in the Accumulator. The carry and auxiliary-carry flags are set, respectively,
if there is a carry-out from bit 7 or bit 3, and cleared otherwise. When adding unsigned
integers, the carry flag indicates an overflow occured.

OV is set if there is a carry-out of bit 6 but not out of bit 7, or a carry-out of bit 7 but not

out of bit 6; otherwise OV is cleared. When adding signed integers, OV indicates a negative
number produced as the sum of two positive operands or a positive sum from two negative
operands.

Four source operand addressing modes are allowed: register, direct, register-indirect, or
immediate.

The Accumulator holds 0C3H(11000011B) and register 0 holds 0AAH (10101010B) with the
Carry. The instruction,

ADDC A,RO

will leave 6EH (01101101B) in the Accumulator with the AC flag cleared and both the carry
flag and OV set to 1.

B B TR A
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ADDC A,Rn
Bytes: 1
Cycles: 1
Encoding: | 00 1 1 | I rrr |
Operation: ADDC
(A)—(A) +(C) + (Rn)
ADDC A.,direct
Bytes: 2
Cycles: 1
Encoding: [ 00 1 1 [0 10 1| [ directaddress
Operation: ADDC
(A)—(A) + (C) + (direct)
ADDC A,@Ri
Bytes: 1
Cycles: 1
Encoding: [ 00 1 1 Jo1 1]
Operation: ADDC
(A)—(A) +(O) + (Ri))
ADDC A #data
Bytes: 2
Cycles:
Encoding: | 00 1 1 [0 1 00| [ immediatedata |
Operation: ADDC
(A)(A) + (C) + #data
AJMP addr 11
Function: Absolute Jump
Description: AJMP transfers program execution to the indicated address, which is formed at run-time by
concatenating the high-order five bits of the PC (after incrementing the PC twice), opcode
bits 7-5, and the second byte of the instruction. The destination must therefore be within the
same 2K block of program memory as the first byte of the instruction following AJMP.
Example: The label “JMPADR” is at program memory location 0123H. The instruction,
AJMP JMPADR
is at location 0345H and will load the PC with 0123H.
Bytes: 2
Cycles: 2
Encoding: [al0 a9 a8 0] 0 0 0 1 | | a7 a6 a5 a4 | a3 a2 al a0
Operation: AJMP
(PC)«— (PO)+2

(PC,y)« page address
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ANL <dest-byte>, <src-byte>

Function:
Description:

Example:

ANL A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ANL A.direct
Bytes:
Cycles:
Encoding:

Operation:

ANL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

Logical-AND for byte variables
ANL performs the bitwise logical-AND operation between the variables indicated and stores
the results in the destination variable. No flags are affected.

The two operands allow six addressing mode combinations. When the destination is the
Accumulator, the source can use register, direct, register-indirect, or immediate addressing;
when the destination is a direct address, the source can be the Accumulator or immediate
data.

Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch not the input pins.

If the Accumulator holds 0C3H(11000011B) and register 0 holds 55H (01010101B) then the
instruction,

ANL A,RO
will leave 41H (01000001B) in the Accumulator.

When the destination is a directly addressed byte, this instruction will clear combinations of
bits in any RAM location or hardware register. The mask byte determining the pattern of bits
to be cleared would either be a constant contained in the instruction or a value computed in
the Accumulator at run-time. The instruction,

ANL P1,#01110011B
will clear bits 7, 3, and 2 of output port 1.

1
1

[o1T 01 J1irrr

ANL
(Ay—(A) /\ (Rn)

2
1

[ 0101

ANL
(A)—(A) /N (direct)

[ 0 1 0 1] [ direct address

1
1
[o1 01 Jo1 13

ANL
(Ay—(A) /\ ((Ri))

B B TR A
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ANL A, #data

Bytes:
Cycles:
Encoding:

Operation:

ANL direct,A

Bytes:
Cycles:
Encoding:

Operation:

ANL direct,#data
Bytes:
Cycles:

Encoding:

Operation:

2
1
[ 0101

ANL
(A)—(A) A\ #data

[0 10 0] [ immediate data

2
1

| 0101 |0010| |directaddress|

ANL
(direct)«—(direct) A\ (A)

3
2

| 0101 | 0011 | | direct address | | immediate data

ANL
(direct)«—(direct) /\ #data

ANL C, <src-bit>

Function:
Description:

Example:

ANL C,bit

Bytes:
Cycles:
Encoding:

Operation:

Logical-AND for bit variables

If the Boolean value of the source bit is a logical 0 then clear the carry flag; otherwise
leave the carry flag in its current state. A slash (“/ ) preceding the operand in the assembly
language indicates that the logical complement of the addressed bit is used as the source
value, but the source bit itself is not affceted. No other flsgs are affected.

Only direct addressing is allowed for the source operand.
Set the carry flag if, and only if, P1.0=1,ACC. 7=1, and OV = 0:

MOV C,P1.0 ;LOAD CARRY WITH INPUT PIN STATE
ANL C,ACC.7 ;AND CARRY WITH ACCUM. BIT.7

ANL C,/OV ;AND WITH INVERSE OF OVERFLOW FLAG
2

[ 1000 Joo1 0] [ bitaddress

ANL

(©) < (©) A (bit)

160 T I D R T A PR ]

S 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 /2956 / 2947



STCUF-10Fxx RIIE A HUIER  BARZH M www.STCMCU.com Il AR 3013922829991 ) : 13922809991

ANL C, /bit
Bytes:
Cycles:
Encoding: | 1 011 [0000] [ bitaddress
Operation: ANL
(C)—(C) A (bi)

CJNE <dest-byte>, <src-byte>, rel
Function: Compare and Jump if Not Equal

Description:  CINE compares the magnitudes of the first two operands, and branches if their values are not
equal. The branch destination is computed by adding the signed relative-displacement in the
last instruction byte to the PC, after incrementing the PC to the start of the next instruction.
The carry flag is set if the unsigned integer value of <dest-byte> is less than the unsigned
integer value of <src-byte>; otherwise, the carry is cleared. Neither operand is affected.

The first two operands allow four addressing mode combinations: the Accumulator may
be compared with any directly addressed byte or immediate data, and any indirect RAM
location or working register can be compared with an immediate constant.

Example: The Accumulator contains 34H. Register 7 contains S6H. The first instruction in the sequence
CINE  R7,#60H, NOT-EQ
; | ; R7=60H.
NOT EQ: IC REQ_LOW ; IF R7 < 60H.
Y 72 M U 0 ; R7> 60H.

sets the carry flag and branches to the instruction at label NOT-EQ. By testing the carry flag,
this instruction determines whether R7 is greater or less than 60H.

N .

If the data being presented to Port 1 is also 34H, then the instruction,

WAIT: CINE A,P1,WAIT

clears the carry flag and continues with the next instruction in sequence, since the
Accumulator does equal the data read from P1. (If some other value was being input on Pl,
the program will loop at this point until the P1 data changes to 34H.)

CJNE A.,direct,rel

Bytes: 3
Cycles: 2
Encoding: | 1 0 1 1 [0 1 0 1] [ directaddress | | rel. address

Operation: (PC) — (PC)+3
IF (A) <> (direct)
THEN
(PC) « (PC) + relative offset
IF (A) < (direct)
THEN
)1
ELSE
(C)«0
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Operation:
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| 1011 | 0101 ] | immediata data | | rel. address

(PC) « (PC)+3
IF (A) <> (data)
THEN
(PC) «— (PC) + relative offset
IF (A) < (data)
THEN
C)«1
ELSE
(C)«0

CJNE Rn,##data,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

| 1011 | l rrr | | immediata data | | rel. address

(PC) « (PC)+3
IF (Rn) <> (data)
THEN
(PC) «— (PC) + relative offset
IF (Rn) < (data)
THEN
C)«1
ELSE
©)«0

CINE @Ri,#data,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 1011 Joi1 1i] |[immediatedata | |  rel address

(PC) < (PC) +3
IF ((Ri)) <> (data)
THEN
(PC) « (PC) + relative offset
IF ((Ri)) < (data)
THEN
(€)1
ELSE
(C)«—0
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CLR A
Function: Clear Accumulator
Description: The Aecunmlator is cleared (all bits set on zero). No flags are affected.
Example: The Accumulator contains SCH (01011100B). The instruction,
CLR A
will leave the Accumulator set to 00H (00000000B).
Bytes: 1
Cycles: 1
Encoding: [ 1110 [0100
Operation: CLR
(A)=0
CLR Dbit
Function: Clear bit
Description: The indicated bit is cleared (reset to zero). No other flags are affected. CLR can operate on
the carry flag or any directly addressable bit.
Example: Port 1 has previously been written with SDH (01011101B). The instruction,
CLR P12
will leave the port set to 59H (01011001B).
CLR C
Bytes: 1
Cycles: 1
Encoding: [ 11 0 0] oo 11
Operation: CLR
(€)<0
CLR bit
Bytes: 2
Cycles: 1
Encoding: | 1 100 [00 1 0] [ bitaddress |
Operation: CLR
(bit) « 0

B B TR A
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CPL A
Function: Complement Accumulator
Description:  Each bit of the Accumulator is logically complemented (one’s complement). Bits which
previously contained a one are changed to a zero and vice-versa. No flags are affected.
Example: The Accumulator contains SCH(01011100B). The instruction,
CPL A
will leave the Accumulator set to 0A3H (101000011B).
Bytes: 1
Cycles: 1
Encoding: [ 1 1 11 J0o100
Operation: CPL
(A)y=(A)
CPL bit
Function: Complement bit
Description:  The bit variable specified is complemented. A bit which had been a one is changed to zero
and vice-versa. No other flags are affected. CLR can operate on the carry or any directly
addressable bit.
Note:When this instruction is used to modify an output pin, the value used as the original
data will be read from the output data latch, not the input pin.
Example: Port 1 has previously been written with SDH (01011101B). The instruction,
CLR PI.1
CLR P12
will leave the port set to 59H (01011001B).
CPL C
Bytes: 1
Cycles: 1
Encoding: [ 10 1 1 ]Joo0 11
Operation: CPL
(©) <= (©)
CPL bit
Bytes: 2
Cycles: 1
Encoding: [ 1 0 1 1 [0 0 1 0] [ bitaddress
Operation: CPL
(bit) « (bit)
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DA A

Function:
Description:

Example:

Decimal-adjust Accumulator for Addition

DA A adjusts the eight-bit value in the Accumulator resulting from the earlier addition of
two variables (each in packed-BCD format), producing two four-bit digits.Any ADD or
ADDC instruction may have been used to perform the addition.

If Accumulator bits 3-0 are greater than nine (xxxx1010-xxxx1111), or if the AC flag is one,
six is added to the Accumulator producing the proper BCD digit in the low-order nibble.
This internal addition would set the carry flag if a carry-out of the low-order four-bit field
propagated through all high-order bits, but it would not clear the carry flag otherwise.

If the carry flag is now set or if the four high-order bits now exceed nine(1010xxxx-
111xxxx), these high-order bits are incremented by six, producing the proper BCD digit
in the high-order nibble. Again, this would set the carry flag if there was a carry-out of the
high-order bits, but wouldn’t clear the carry. The carry flag thus indicates if the sum of
the original two BCD variables is greater than 100, allowing multiple precision decimal
addition. OV is not affected.

All of this occurs during the one instruction cycle. Essentially, this instruction performs the
decimal conversion by adding 00H, 06H, 60H, or 66H to the Accumulator, depending on
initial Accumulator and PSW conditions.

Note: DA A cannot simply convert a hexadecimal number in the Accumulator to BCD
notation, nor does DA A apply to decimal subtraction.

The Accumulator holds the value 56H(01010110B) representing the packed BCD digits of
the decimal number 56. Register 3 contains the value 67H (01100111B) representing the
packed BCD digits of the decimal number 67.The carry flag is set. The instruction sequence.

ADDC A,R3
DA A

will first perform a standard twos-complement binary addition, resulting in the value 0BEH
(10111110) in the Accumulator. The carry and auxiliary carry flags will be cleared.

The Decimal Adjust instruction will then alter the Accumulator to the value 24H
(00100100B), indicating the packed BCD digits of the decimal number 24, the low-order
two digits of the decimal sum of 56,67, and the carry-in. The carry flag will be set by the
Decimal Adjust instruction, indicating that a decimal overflow occurred. The true sum 56,
67, and 1 is 124.

BCD variables can be incremented or decremented by adding 01H or 99H. If the Accumula-
tor initially holds 30H (representing the digits of 30 decimal), then the instruction sequence,

ADD  A#99H
DA A

will leave the carry set and 29H in the Accumulator, since 30+99=129. The low-order byte
of the sum can be interpreted to mean 30 — 1 = 29.
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Bytes: 1
Cycles: 1
Encoding: [ 11 01 Jo10 0]
Operation: DA
-contents of Accumulator are BCD
IF - [[(As9) > 9] V[(AC) =1]]
THEN(A; ) < (Asp) + 6
AND
IF [[(A)> 9] V(O =1]]
THEN (A;,) < (A7) +6
DEC byte
Function: Decrement
Description: The variable indicated is decremented by 1. An original value of 00H will underflow to
OFFH.
No flags are affected. Four operand addressing modes are allowed: accumulator, register,
direct, or register-indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7FH (01111111B). Internal RAM locations 7EH and 7FH contain 00H
and 40H, respectively. The instruction sequence,
DEC @RO
DEC RO
DEC @RO
will leave register 0 set to 7EH and internal RAM locations 7EH and 7FH set to OFFH and
3FH.
DEC A
Bytes: 1
Cycles: 1
Encoding: [ 00 0 1 [0 100
Operation: DEC
(Ay—(A) -1
DEC Rn
Bytes: 1
Cycles: 1
Encoding: [ 0001 [ 1 rrr
Operation: DEC
(Rn)«—(Rn) - 1
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DEC direct

Bytes: 2
Cycles: 1
Encoding: | 0001 | 0101 | | direct address
Operation: DEC
(direct)«—(direct) —1
DEC @Ri
Bytes: 1
Cycles: 1
Encoding: [ 0001 [0 1 1
Operation: DEC
(Ri))—((RD)) - 1
DIV AB
Function: Divide
Description: DIV AB divides the unsigned eight-bit integer in the Accumulator by the unsigned eight-bit
integer in register B. The Accumulator receives the integer part of the quotient; register B
receives the integer remainder. The carry and OV flags will be cleared.
Exception: if B had originally contained 00H, the values returned in the Accumulator and
B-register will be undefined and the overflow flag will be set. The carry flag is cleared in any
case.
Example: The Accumulator contains 251(OFBH or 11111011B) and B contains 18(12H or 00010010B).
The instruction,
DIV AB
will leave 13 in the Accumulator (ODH or 00001101B) and the value 17 (11H or 00010010B)
in B, since 251 = (13x18) + 17. Carry and OV will both be cleared.
Bytes: 1
Cycles: 4
Encoding: [ 10 0 0] 0100 |
Operation: DIV

B e
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DJNZ <byte>, <rel-addr>

Function: Decrement and Jump if Not Zero

Description: DJNZ decrements the location indicated by 1, and branches to the address indicated by the
second operand if the resulting value is not zero. An original value of 00H will underflow to
OFFH. No flags are afected. The branch destination would be computed by adding the signed
relative-displacement value in the last instruction byte to the PC, after incrementing the PC
to the first byte of the following instruction.

The location decremented may be a register or directly addressed byte.

Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.

Example: Internal RAM locations 40H, 50H, and 60H contain the values 01H, 70H, and 15H,
respectively. The instruction sequence,

DINZ 40H, LABEL 1
DINZ 50H, LABEL 2
DINZ 60H, LABEL 3

will cause a jump to the instruction at label LABEL 2 with the values 00H, 6FH, and 15H in
the three RAM locations. The first jump was not taken because the result was zero.
This instruction provides a simple way of executing a program loop a given number of times,
or for adding a moderate time delay (from 2 to 512 machine cycles) with a single instruction
The instruction sequence,

MOV R2,#8
TOOOLE: CPL P1.7

DINZ R2, TOOGLE

will toggle P1.7 eight times, causing four output pulses to appear at bit 7 of output Port 1.
Each pulse will last three machine cycles; two for DJINZ and one to alter the pin.

DJNZ Rn,rel

Bytes: 2
Cycles: 2
Encoding: | 1 101 [ 1 rrr | [ reladdress
Operation: DINZ
(PC) «— (PC) +2
(Rn) < (Rn) -1
IF (Rn)>0or(Rn)<0
THEN
(PC) « (PC)+rel
DJNZ direct, rel
Bytes: 3
Cycles: 2
Encoding: | 1101 0101 | | direct address | | rel. address |
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Operation:

DINZ

(PC) + (PC) +2

(direct) « (direct) — 1

IF (direct) > 0 or (direct) <0

THEN
(PC) «— (PC) +rel
INC <byte>
Function: Increment
Description: INC increments the indicated variable by 1. An original value of OFFH will overflow to
00H.No flags are affected. Three addressing modes are allowed: register, direct, or register-
indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7EH (011111110B). Internal RAM locations 7EH and 7FH contain OFFH
and 40H, respectively. The instruction sequence,
INC @RO
INC RO
INC @RO
will leave register 0 set to 7FH and internal RAM locations 7EH and 7FH holding
(respectively) 00H and 41H.
INC A
Bytes: 1
Cycles: 1
Encoding: [ 00 0 00100
Operation: INC
(A) « (A)+1
INC Rn
Bytes: 1
Cycles: 1
Encoding: [ 00 0 0] 1 rrr
Operation: INC
(Rn) < (Rn)+1
INC direct
Bytes: 2
Cycles: 1
Encoding: | 0000 [0 1 0 1| [ direct address
Operation: INC

(direct)«—(direct) + 1

B B TR A
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INC @Ri
Bytes: 1
Cycles: 1
Encoding: [ 0000 [O 1 1
Operation: INC
(Ri))—(RD) +1
INC DPTR
Function: Increment Data Pointer
Description: Increment the 16-bit data pointer by 1. A 16-bit increment (modulo 2'°) is performed; an
overflow of the low-order byte of the data pointer (DPL) from OFFH to 00H will increment
the high-order-byte (DPH). No flags are affected.
This is the only 16-bit register which can be incremented.
Example: Register DPH and DPL contains 12H and OFEH,respectively. The instruction sequence,
INC DPTR
INC DPTR
INC DPTR
will change DPH and DPL to 13H and O1H.
Bytes:
Cycles: 2
Encoding: [ 10 1 0Jo0oo0 1 1]
Operation: INC
(DPTR) « (DPTR)+1

JB bit, rel

Function: Jump if Bit set
Description: If the indicated bit is a one, jump to the address indicated; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the third instruction byte to the PC, after incrementing the PC to the first byte of the next
instruction. The bit tested is not modified. No flags are affected.
Example: The data present at input port 1 is 11001010B. The Accumulator holds 56 (01010110B). The
instruction sequence,
JB  Pl.2,LABELI
JB  ACC.2, LABEL2
will cause program execution to branch to the instruction at label LABEL2.
Bytes: 3
Cycles: 2
Encoding: [ 00 10 [000 0] [ bitaddess | [ rel address
Operation: JB
(PC) «— (PC)+ 3
IF (bit)=1
THEN
(PC) « (PC) +rel
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JBC bit, rel

Function: Jump if Bit is set and Clear bit
Description: If the indicated bit is one,branch to the address indicated;otherwise proceed with the next
instruction. The bit wili not be cleared if it is already a zero. The branch destination is
computed by adding the signed relative-displacement in the third instruction byte to the PC,
after incrementing the PC to the first byte of the next instruction. No flags are affected.
Note: When this instruction is used to test an output pin, the value used as the original data
will be read from the output data latch, not the input pin.
Example: The Accumulator holds 56H (01010110B). The instruction sequence,
JBC ACC.3,LABELI
JBC ACC.2,LABEL2
will cause program execution to continue at the instruction identified by the label LABEL2,
with the Accumulator modified to 52H (01010010B).
Bytes: 3
Cycles: 2
Encoding: | 0001 | 0000 | | bit address | | rel. address
Operation: JBC
(PC) <~ (PC)+3
IF (bit)=1
THEN
(bit) <0
(PC) < (PC) +rel
JC rel
Function: Jump if Carry is set
Description:  If the carry flag is set, branch to the address indicated; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement in
the second instruction byte to the PC, after incrementing the PC twice.No flags are affected.
Example: The carry flag is cleared. The instruction sequence,
IC LABELI
CPL C
IC LABEL2s
will set the carry and cause program execution to continue at the instruction identified by the
label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 0100 [0000]| [ reladdress
Operation: JC
(PC) « (PC)+2
IF (O)=1
THEN

(PC) — (PC) +rel
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JMP @A+DPTR
Function: Jump indirect
Description:  Add the eight-bit unsigned contents of the Accumulator with the sixteen-bit data pointer,
and load the resulting sum to the program counter. This will be the address for subsequent
instruction fetches. Sixteen-bit addition is performed (modulo 2'°): a carry-out from the low-
order eight bits propagates through the higher-order bits. Neither the Accumulator nor the
Data Pointer is altered. No flags are affected.
Example: An even number from 0 to 6 is in the Accumulator. The following sequence of instructions
will branch to one of four AJMP instructions in a jump table starting at ]JMP_TBL:
MOV DPTR, #JMP_TBL
IMP @A+DPTR
JMP-TBL: AJMP LABELO
AJMP LABELLI
AJMP LABEL2
AJMP LABEL3
If the Accumulator equals 04H when starting this sequence, execution will jump to label
LABEL2. Remember that AIMP is a two-byte instruction, so the jump instructions start at
every other address.
Bytes: 1
Cycles: 2
Encoding: [ 01 11 Joo11]
Operation: JMP
(PC) < (A) + (DPTR)

JNB bit, rel

Function: Jump if Bit is not set
Description: If the indicated bit is a zero, branch to the indicated address; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the third instruction byte to the PC, after incrementing the PC to the first byte of the next
instruction. The bit tested is not modified. No flags are affected.
Example: The data present at input port 1 is 11001010B. The Accumulator holds 56H (01010110B).
The instruction sequence,
INB P1.3, LABELI
INB ACC.3, LABEL2
will cause program execution to continue at the instruction at label LABEL2
Bytes: 3
Cycles: 2
Encoding: | 0011 | 0000 | | bit address | | rel. address
Operation: JNB
(PC) « (PO)+3
IF (bit)=0
THEN  (PC) « (PC) + rel
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JNC rel
Function: Jump if Carry not set
Description: If the carry flag is a zero, branch to the address indicated; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the second instruction byte to the PC, after incrementing the PC twice to point to the next
instruction. The carry flag is not modified
Example: The carry flag is set. The instruction sequence,
JNC LABELI
CPL C
JNC LABEL2
will clear the carry and cause program execution to continue at the instruction identified by
the label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 0101 [0000]| | reladdress
Operation: JNC
(PC) « (PC)+2
IF (C)=0
THEN  (PC) « (PC) + rel
JNZ rel
Function: Jump if Accumulator Not Zero
Description: If any bit of the Accumulator is a one, branch to the indicated address; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.
Example: The Accumulator originally holds 00H. The instruction sequence,
JNZ LABELI
INC A
JNZ LAEEL2
will set the Accumulator to 01H and continue at label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 01 11 [0000] | reladdress
Operation: INZ
(PC) « (PC)+2
IF (A)#0
THEN (PC) « (PC) + rel
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JZ, rel
Function: Jump if Accumulator Zero
Description: If all bits of the Accumulator are zero, branch to the address indicated; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.
Example: The Accumulator originally contains 01H. The instruction sequence,
JZ LABELI
DEC A
JZ LAEEL2
will change the Accumulator to 00H and cause program execution to continue at the
instruction identified by the label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 01 10 [0000] | reladdress
Operation: JZ
(PC) « (PO)+2
IF (A)=0
THEN  (PC) « (PC) + rel
LCALL addrlé6
Function: Long call
Description: LCALL calls a subroutine loated at the indicated address. The instruction adds three to the
program counter to generate the address of the next instruction and then pushes the 16-bit
result onto the stack (low byte first), incrementing the Stack Pointer by two. The high-order
and low-order bytes of the PC are then loaded, respectively, with the second and third bytes
of the LCALL instruction. Program execution continues with the instruction at this address.
The subroutine may therefore begin anywhere in the full 64K-byte program memory address
space. No flags are affected.
Example: Initially the Stack Pointer equals 07H. The label “SUBRTN” is assigned to program memory
location 1234H. After executing the instruction,
LCALL SUBRTN
at location 0123H, the Stack Pointer will contain 09H, internal RAM locations 08H and 09H
will contain 26H and 01H, and the PC will contain 1234H.
Bytes: 3
Cycles: 2
Encoding: | 0001 | 0010 | | addr15-addr8 | | addr7-addr0
Operation: LCALL
(PC) «— (PC) +3
(SP) «— (SP)+ 1
((SP)) « (PC,,)
(SP) «— (SP)+ 1
((SP)) = (PC\sy)
(PC) «— addrs,
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LJMP addrleé

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long Jump

LIMP causes an unconditional branch to the indicated address, by loading the high-order
and low-order bytes of the PC (respectively) with the second and third instruction bytes. The
destination may therefore be anywhere in the full 64K program memory address space. No
flags are affected.

The label “JMPADR” is assigned to the instruction at program memory location 1234H. The
instruction,

LIMP JMPADR

at location 0123H will load the program counter with 1234H.

3
2

|0000

0010 | | addr15-addr8 | | addr7-addr0

LIMP
(PC) « addrs

MOV <dest-byte>, <src-byte>

Function: Move byte variable
Description: The byte variable indicated by the second operand is copied into the location specified by the
first operand. The source byte is not affected. No other register or flag is affected.
This is by far the most flexible operation. Fifteen combinations of source and destination
addressing modes are allowed.
Example: Internal RAM location 30H holds 40H. The value of RAM location 40H is 10H. The data

present at input port 1 is 11001010B (0CAH).
MOV  RO,#30H ;R0<=30H
MOV A, @RO ;A <=40H
MOV  RI,A ;R1 <=40H
MOV B, @RI ;B<=10H
MOV @RI, Pl ;RAM (40H) <= 0CAH
MOV  P2,P1 ;P2 #0CAH
leaves the value 30H in register 0,40H in both the Accumulator and register 1,10H in register
B, and 0CAH(11001010B) both in RAM location 40H and output on port 2.

MOV A,Rn

Bytes: 1
Cycles: 1
Encoding: [ 11 1 0 [ 1rrr
Operation: MOV

(A) < (Rn)
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*MOV A,direct

Bytes: 2
Cycles: 1
Encoding: | 1 1 10 [0 1 0 1| [ directaddress
Operation: MOV
(A)« (direct)
*MOV A, ACC is not a valid instruction
MOV A,@Ri
Bytes: 1
Cycles: 1
Encoding: | 11 1 0 [0 1 13
Operation: MOV
(A) — (Ri)
MOV A #data
Bytes: 2
Cycles: 1
Encoding: | 01 11 [0 1 0 0] [ immediate data
Operation: MOV
(A)« #data
MOV Rn, A
Bytes: 1
Cycles: 1
Encoding: | 1 1 11 [ Irrr
Operation: MOV
(Rn)—(A)
MOV Rn,direct
Bytes:
Cycles: 2
Encoding: | 1010 | l rrr | | direct addr.
Operation: MOV
(Rn)«—(direct)
MOV Rn,##data
Bytes: 2
Cycles: 1
Encoding: | 0111 | I rrr | | immediate data
Operation: MOV
(Rn) « #data
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MOV direct, A

Bytes: 2
Cycles: 1
Encoding: | 1 1 1 1 [o 10 1] [ directaddress |
Operation: MOV
(direct) < (A)
MOV direct, Rn
Bytes: 2
Cycles: 2
Encoding: | 1 000 [ 1 rrr | [ directaddress |
Operation: MOV
(direct) < (Rn)
MOV direct, direct
Bytes: 3
Cycles: 2
Encoding: [ 1000 Jo 10 1] [ dicaddr (src) |

Operation: MOV
(direct)«— (direct)

MOV direct, @Ri

Bytes: 2
Cycles: 2
Encoding: | 1 000 [0 1 1| [ directadd |
Operation: MOV
(direct)«—((Ri))
MOV direct,#data
Bytes: 3
Cycles: 2
Encoding: [ 0 1 1 1 [0 1 0 1| [ direct address |

Operation: MOV
(direct) « #data

MOV @Ri, A
Bytes: 1
Cycles: 1
Encoding: [ 1 1 11 Jo1 1
Operation: MOV

((Ri)) < (A)
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MOV  @Ri, direct

Bytes:
Cycles:
Encoding:

Operation:

2
2

[[(1010

MOV
((Ri)) « (direct)

[ 01 1] [ directaddr

MOV @RI, #data

Bytes:
Cycles:
Encoding:

Operation:

2
1

[ 0111 [ immediate data

MOV
((Ri)) « #data

[01 1]

MOV <dest-bit>, <src-bit>

Function:
Description:

Example:

MOV C,bit
Bytes:
Cycles:
Encoding:

Operation:

MOV bit,C
Bytes:
Cycles:
Encoding:

Operation:

Move bit data

The Boolean variable indicated by the second operand is copied into the location specified by
the first operand. One of the operands must be the carry flag; the other may be any directly
addressable bit. No other register or flag is affected.

The carry flag is originally set. The data present at input Port 3 is 11000101B. The data
previously written to output Port 1 is 35H (00110101B).

MOV P1.3,C
MOV C,P3.3
MOV P1.2,C

will leave the carry cleared and change Port 1 to 39H (00111001B).

[1 01

MOV
(C) — (bit)

0 |0 0 1 1| | bit address |

2
2

| 1 00 bit address |

MOV
(bit)— (C)

1 Jo o 1 of |
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MOV DPTR, #data 16

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

MOVC

Load Data Pointer with a 16-bit constant

The Data Pointer is loaded with the 16-bit constant indicated. The 16-bit constant is loaded
into the second and third bytes of the instruction. The second byte (DPH) is the high-order
byte, while the third byte (DPL) holds the low-order byte. No flags are affected.

This is the only instruction which moves 16 bits of data at once.

The instruction,

MOV  DPTR, #1234H

will load the value 1234H into the Data Pointer: DPH will hold 12H and DPL will hold 34H.

3

2

[1 00 1Jo o o0 o] [ immediate datal158
MOV

(DPTR) « #data,,,

DPH DPL « #data, s ; #data,

A, @A+ <base-reg>

Function:

Description:

Example:

Move Code byte

The MOVC instructions load the Accumulator with a code byte, or constant from program
memory. The address of the byte fetched is the sum of the original unsigned eight-bit.
Accumulator contents and the contents of a sixteen-bit base register, which may be either
the Data Pointer or the PC. In the latter case, the PC is incremented to the address of the
following instruction before being added with the Accumulator; otherwise the base register
is not altered. Sixteen-bit addition is performed so a carry-out from the low-order eight bits
may propagate through higher-order bits. No flags are affected.

A value between 0 and 3 is in the Accumulator. The following instructions will translate the
value in the Accumulator to one of four values defimed by the DB (define byte) directive.

REL-PC: INC A
MOVC A, @A+PC
RET
DB 66H
DB 77H
DB 88H
DB 99H

If the subroutine is called with the Accumulator equal to 01H, it will return with 77H in the
Accumulator. The INC A before the MOVC instruction is needed to “get around” the RET
instruction above the table. If several bytes of code separated the MOVC from the table, the
corresponding number would be added to the Accumulator instead.

MOVC A,@A+DPTR

Bytes: 1
Cycles: 2
Encoding: [ 10 0 1 oo 1 1]
Operation: MOVC
(A) < ((A)H(DPTR))
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MOVC A,@A+PC

Bytes:
Cycles:
Encoding:

Operation:

1
2

[ 1000 Joou11

MOVC
(PC) «— (PC)+1
(A) — (AYH(PC))

MOVX <dest-byte>, <src-byte>

Function:
Description:

Example:

MOVX A,@Ri
Bytes:

Cycles:
Encoding:

Operation:

Move External

The MOVX instructions transfer data between the Accumulator and a byte of external data
memory, hence the “X” appended to MOV. There are two types of instructions, differing in
whether they provide an eight-bit or sixteen-bit indirect address to the external data RAM.

In the first type, the contents of RO or R1 in the current register bank provide an eight-bit
address multiplexed with data on PO. Eight bits are sufficient for external I/O expansion
decoding or for a relatively small RAM array. For somewhat larger arrays, any output port
pins can be used to output higher-order address bits. These pins would be controlled by an
output instruction preceding the MOVX.

In the second type of MOV X instruction, the Data Pointer generates a sixteen-bit address.

P2 outputs the high-order eight address bits (the contents of DPH) while PO multiplexes the
low-order eight bits (DPL) with data. The P2 Special Function Register retains its previous
contents while the P2 output buffers are emitting the contents of DPH. This form is faster and
more efficient when accessing very large data arrays (up to 64K bytes), since no additional
instructions are needed to set up the output ports.

It is possible in some situations to mix the two MOVX types. A large RAM array with its
high-order address lines driven by P2 can be addressed via the Data Pointer, or with code to
output high-order address bits to P2 followed by a MOVX instruction using RO or R1.

An external 256 byte RAM using multiplexed address/data lines (e.g., an Intel 8155 RAM/
1/0O/Timer) is connected to the 8051 Port 0. Port 3 provides control lines for the external
RAM. Ports 1 and 2 are used for normal I/O. Registers 0 and 1 contain 12H and 34H.
Location 34H of the external RAM holds the value 56H. The instruction sequence,

MOVX A, @RI
MOVX ~ @RO, A

copies the value 56H into both the Accumulator and external RAM location 12H.

2

[11 1 0Joo0 1
MOVX

(A) < ((Ri))
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MOVX A,@DPTR

Bytes: 1
Cycles: 2
Encoding: | 1 110 [0000
Operation: MOVX
(A) < ((DPTR))
MOVX @Ri, A
Bytes: 1
Cycles: 2
Encoding: [ 1 111 Joo0T1i
Operation: MOVX
(Ri))—(A)
MOVX @DPTR,A
Bytes: 1
Cycles: 2
Encoding: [ 1111 [0000
Operation: MOVX
(DPTR)«—(A)
MUL AB
Function: Multiply
Description: MUL AB multiplies the unsigned eight-bit integers in the Accumulator and register B. The
low-order byte of the sixteen-bit product is left in the Accumulator, and the high-order byte
in B. If the product is greater than 255 (OFFH) the overflow flag is set; otherwise it is cleared.
The carry flag is always cleared
Example: Originally the Accumulator holds the value 80 (50H). Register B holds the value 160
(0OAOH). The instruction,
MUL AB
will give the product 12,800 (3200H), so B is changed to 32H (00110010B) and the
Accumulator is cleared. The overflow flag is set, carry is cleared.
Bytes: 1
Cycles: 4
Encoding: [ 1 0 1 0Jo 1 0 0
Operation: MUL
(A)r = (A)X(B)
(B)iss

B B TR A
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NOP
Function: No Operation
Description:  Execution continues at the following instruction. Other than the PC, no registers or flags are
affected.

Example: It is desired to produce a low-going output pulse on bit 7 of Port 2 lasting exactly 5 cycles. A
simple SETB/CLR sequence would generate a one-cycle pulse, so four additional cycles
must be inserted. This may be done (assuming no interrupts are enabled) with the instruction
sequence.

CLR P2.7
NOP
NOP
NOP
NOP
SETB P2.7
Bytes: 1
Cycles: 1
Encoding: [ 0 0 0 0]0 0 0 0
Operation: NOP

(PC) « (PC)+1

ORL <dest-byte>, <src-byte>

Function:

Description:

Example:

Logical-OR for byte variables

ORL performs the bitwise logical-OR operation between the indicated variables, storing the
results in the destination byte. No flags are affected.

The two operands allow six addressing mode combinations. When the destination is the
Accumulator, the source can use register, direct, register-indirect, or immediate addressing;
when the destination is a direct address, the source can be the Accumulator or immediate
data.

Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.

If the Accumulator holds 0C3H (11000011B) and RO holds 55H (01010101B) then the
instruction,

ORL A,RO

will leave the Accumulator holding the value 0D7H (11010111B).

When the destination is a directly addressed byte, the instruction can set combinations of bits
in any RAM location or hardware register. The pattern of bits to be set is determined by a
mask byte, which may be either a constant data value in the instruction or a variable
computed in the Accumulator at run-time. The instruction,

ORL P1, #00110010B

will set bits 5,4, and 1of output Port 1.
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ORL A,Rn

Bytes:

Cycles:
Encoding:

Operation:

ORL A,direct
Bytes:
Cycles:
Encoding:

Operation:

ORL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ORL A #data
Bytes:
Cycles:
Encoding:

Operation:

ORL direct, A
Bytes:

Cycles:
Encoding:

Operation:

[01 0 o1 rr

ORL
(A) — (A)V(Rn)

2
1

| 01 00 |0 1.0 1] |directaddress|

ORL
(A)— (A)V (direct)

1
1

[0 1000 1 1

ORL
(A)= (A)V((RD)

2
1

[0 1 00]Jo0o 1 0 0] [ immediatedata

ORL
(A)— (A)V f#data

2
1
| 0100 |0 01 0] |directaddress|

ORL
(direct)«— (direct) VV (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

| 0100 |0 0 1 1] |directaddress| | immediate data |

ORL
(direct) « (direct) \/ #data

B B TR A
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ORL C, <src-bit>

Function: Logical-OR for bit variables
Description:  Set the carry flag if the Boolean value is a logical 1; leave the carry in its current state
otherwise. A slash (“/ ) preceding the operand in the assembly language indicates that the
logical complement of the addressed bit is used as the source value, but the source bit itself is
not affected. No other flags are affected.
Example: Set the carry flag if and only if P1.0=1, ACC.7=1,0r OV =0:
MOV C,P1.0 ;LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 ;OR CARRY WITH THE ACC.BIT 7
ORL C,/0V ;OR CARRY WITH THE INVERSE OF OV
ORL C, bit
Bytes: 2
Cycles: 2
Encoding: [ 0 1 1 1 [0 0 1 0] [ bit address |
Operation: ORL
(C) < (C)V(bit)
ORL C, /bit
Bytes: 2
Cycles: 2
Encoding: [ 1 0 1 0 [0 0 0 0] [ bitaddress |
Operation: ORL _
(C) « (C)V (bit)
POP direct
Function: Pop from stack
Description: The contents of the internal RAM location addressed by the Stack Pointer is read, and the
Stack Pointer is decremented by one. The value read is then transferred to the directly
addressed byte indicated. No flags are affected.
Example: The Stack Pointer originally contains the value 32H, and internal RAM locations 30H
through 32H contain the values 20H, 23H, and 01H, respectively. The instruction sequence,
POP DPH
POP DPL
will leave the Stack Pointer equal to the value 30H and the Data Pointer set to 0123H. At this
point the instruction,
POP SP
will leave the Stack Pointer set to 20H. Note that in this special case the Stack Pointer was
decremented to 2FH before being loaded with the value popped (20H).
Bytes: 2
Cycles: 2
Encoding: | 1 1 0 1 [0 0 0 0] [ direct address |
Operation: POP

(direct) < ((SP))
(SP) « (SP) - 1
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PUSH direct

Function: Push onto stack
Description:  The Stack Pointer is incremented by one. The contents of the indicated variableis then copied
into the internal RAM location addressed by the Stack Pointer. Otherwise no flags are
affected.
Example: On entering interrupt routine the Stack Pointer contains 09H. The Data Pointer holds the
value 0123H. The instruction sequence,
PUSH DPL
PUSH DPH
will leave the Stack Pointer set to 0BH and store 23H and 01H in internal RAM locations
0AH and OBH, respectively.
Bytes: 2
Cycles: 2
Encoding: | 1 1 00 [0 0 0 0] [ direct address |
Operation: PUSH
(SP) — (SP)+ 1
((SP)) « (direct)
RET
Function: Return from subroutine
Description: RET pops the high-and low-order bytes of the PC successively from the stack, decrementing
the Stack Pointer by two. Program execution continues at the resulting address, generally the
instruction immediately following an ACALL or LCALL. No flags are affected.
Example: The Stack Pointer originally contains the value 0BH. Internal RAM locations 0AH and 0BH
contain the values 23H and 01H, respectively. The instruction,
RET
will leave the Stack Pointer equal to the value 09H. Program execution will continue at
location 0123H.
Bytes: 1
Cycles: 2
Encoding: [ 0 0 10 Jo 0 1 0
Operation: RET
(PCs5) < ((SP))
(SP) « (SP) -1
(PCr,) < ((SP))
(SP) « (SP) -1
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RETI
Function: Return from interrupt

Description: RETI pops the high- and low-order bytes of the PC successively from the stack, and restores
the interrupt logic to accept additional interrupts at the same priority level as the one just
processed. The Stack Pointer is left decremented by two. No other registers are affected; the
PSW is not automatically restored to its pre-interrupt status. Program execution continues at
the resulting address, which is generally the instruction immediately after the point at which
the interrupt request was detected. If a lower- or same-level interrupt had been pending when
the RETI instruction is executed, that one instruction will be executed before the pending
interrupt is processed.

Example: The Stack Pointer originally contains the value 0BH. An interrupt was detected during the
instruction ending at location 0122H. Internal RAM locations 0AH and OBH contain the
values 23H and 01H, respectively. The instruction,

RETI
will leave the Stack Pointer equal to 09H and return program execution to location 0123H.
Bytes:
Cycles: 2

Encoding: [ 0 0 11 Jo 0 1 0

Operation: RETI
(PCis5) < ((SP))
(SP) < (SP) -1
(PCy0) < ((SP)
(SP) « (SP) -1

RL A
Function: Rotate Accumulator Left
Description: The eight bits in the Accumulator are rotated one bit to the left. Bit 7 is rotated into the bit 0

position. No flags are affected.

Example: The Accumulator holds the value 0C5H (11000101B). The instruction,

RL A
leaves the Accumulator holding the value 8BH (10001011B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0 0 10 [0 0 1 1|
Operation: RL
(Ant1l) < (An) n=0-6
(A0) « (A7)
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RLC A
Function: Rotate Accumulator Left through the Carry flag
Description:  The eight bits in the Accumulator and the carry flag are together rotated one bit to the left. Bit
7 moves into the carry flag; the original state of the carry flag moves into the bit 0 position.
No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RLC A
leaves the Accumulator holding the value 8BH (10001011B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: [0 0 11 [0 0 1 1]
Operation: RLC
(Antl) < (An) n=0-6
(A0) (O
(©) — (A7)
RR A
Function: Rotate Accumulator Right
Description:  The eight bits in the Accumulator are rotated one bit to the right. Bit 0 is rotated into the bit 7
position. No flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B). The instruction,
RR A
leaves the Accumulator holding the value OE2H (11100010B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0 0 00 [0 0 1 1|
Operation: RR
(An) < (Ant+l) n=0-6
(A7) < (A0)
RRC A
Function: Rotate Accumulator Right through the Carry flag
Description: The eight bits in the Accumulator and the carry flag are together rotated one bit to the right.
Bit 0 moves into the carry flag; the original value of the carry flag moves into the bit 7
position.No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RRC A
leaves the Accumulator holding the value 62H (01100010B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: | 0 0 01 [o 0 1 1|
Operation: RRC
(Ant+1) < (An) n=0-6
(A7) —(O)
(©) < (A0)
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SETB <bit>
Function: Set bit
Description:  SETB sets the indicated bit to one. SETB can operate on the carry flag or any directly
addressable bit. No other flags are affected
Example: The carry flag is cleared. Output Port 1 has been written with the value 34H (00110100B).
The instructions,
SETB C
SETB P1.0
will leave the carry flag set to 1 and change the data output on Port 1 to 35H (00110101B).
SETB C
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 Jo 0 1 1
Operation: SETB
(C)«1
SETB bit
Bytes: 2
Cycles: 1
Encoding: [ 1 1 0 1 Jo 0 1 o [ bitaddress
Operation: SETB
(bit) « 1
SJMP rel
Function: Short Jump
Description:  Program control branches unconditionally to the address indicated. The branch destination is
computed by adding the signed displacement in the second instruction byte to the PC, after
incrementing the PC twice. Therefore, the range of destinations allowed is from 128bytes
preceding this instruction to 127 bytes following it.
Example: The label “RELADR? is assigned to an instruction at program memory location 0123H. The
instruction,
SIMP RELADR
will assemble into location 0100H. After the instruction is executed, the PC will contain the
value 0123H.
(Note: Under the above conditions the instruction following SJMP will be at 102H.Therefore,
the displacement byte of the instruction will be the relative offset (0123H - 0102H) = 21H.
Put another way, an SIMP with a displacement of OFEH would be an one-instruction infinite
loop).
Bytes: 2
Cycles: 2
Encoding: [ 1 0 00 [0 0 0 0] [ reladdress |
Operation: SJMP
(PC) « (PC)+2
(PC) « (PC)+rel
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SUBB A, <src-byte>

Function:
Description:

Example:

SUBB A, Rn
Bytes:
Cycles:
Encoding:

Operation:

SUBB A, direct
Bytes:

Cycles:
Encoding:

Operation:

SUBB A, @Ri
Bytes:

Cycles:
Encoding:

Operation:

Subtract with borrow

SUBB subtracts the indicated variable and the carry flag together from the Accumulator,
leaving the result in the Accumulator. SUBB sets the carry (borrow)flag if a borrow is needed
for bit 7, and clears C otherwise.(If C was set before executing a SUBB instruction, this
indicates that a borrow was needed for the previous step in a multiple precision subtraction,
so the carry is subtracted from the Accumulator along with the source operand).AC is set if a
borrow is needed for bit 3, and cleared otherwise. OV is set if a borrow is needed into bit 6,
but not into bit 7, or into bit 7, but not bit 6.

When subtracting signed integers OV indicates a negative number produced when a negative
value is subtracted from a positive value, or a positive result when a positive number is
subtracted from a negative number.

The source operand allows four addressing modes: register, direct, register-indirect, or
immediate.

The Accumulator holds 0C9H (11001001B), register 2 holds 54H (01010100B), and the
carry flag is set. The instruction,

SUBB A,R2

will leave the value 74H (01110100B) in the accumulator, with the carry flag and AC cleared
but OV set.

Notice that 0C9H minus 54H is 75H. The difference between this and the above result is due
to the carry (borrow) flag being set before the operation. If the state of the carry is not known
before starting a single or multiple-precision subtraction, it should be explicitly cleared by a
CLR C instruction.

1
1
[100 1 J1rrr]

SUBB
(A) < (A)-(C) - (Rn)

[1 00

SUBB
(A) < (A) - (C) - (direct)

1 |0 1.0 1] |direct addressl

1
1

[1 00

SUBB
(A) = (A)-(©) - (R)

1o 1 1 i]

B B TR A
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SUBB A, #data

Bytes: 2
Cycles: 1
Encoding: | 1 0 0 1 | 01 00 | | immediate data
Operation: SUBB
(A) < (A) - (C) - #data
SWAP A
Function: Swap nibbles within the Accumulator
Description: SWAP A interchanges the low- and high-order nibbles (four-bit fields) of the Accumulator
(bits 3-0 and bits 7-4). The operation can also be thought of as a four-bit rotate instruction.
No flags are affected.
Example: The Accumulator holds the value 0CSH (11000101B). The instruction,
SWAP A
leaves the Accumulator holding the value SCH (01011100B).
Bytes: 1
Cycles: 1
Encoding: | 1 1 00 [0 1 0 0|
Operation: SWAP
(Avg) <= (Ary)
XCH A, <byte>
Function: Exchange Accumulator with byte variable
Description: XCH loads the Accumulator with the contents of the indicated variable, at the same time
writing the original Accumulator contents to the indicated variable. The source/destination
operand can use register, direct, or register-indirect addressing.
Example: RO contains the address 20H. The Accumulator holds the value 3FH (00111111B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCH A, @RO
will leave RAM location 20H holding the values 3FH (00111111B) and 75H (01110101B) in
the accumulator.
XCH A,Rn
Bytes: 1
Cycles: 1
Encoding: | 11 0 0 [ I rrr
Operation: XCH
(A) <= (Rn)
XCH A, direct
Bytes: 2
Cycles: 1
Encoding: | 1 100 [0 10 1| [ directaddress |
Operation: XCH

(A) < (direct)
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XCH A, @Ri
Bytes: 1
Cycles: 1
Encoding: | 1100 |01 1 i
Operation: XCH
(A) <= ((Ri)
XCHD A, @Ri
Function: Exchange Digit
Description:  XCHD exchanges the low-order nibble of the Accumulator (bits 3-0), generally representing
a hexadecimal or BCD digit, with that of the internal RAM location indirectly addressed by
the specified register. The high-order nibbles (bits 7-4) of each register are not affected. No
flags are affected.
Example: RO contains the address 20H. The Accumulator holds the value 36H (00110110B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCHD A, @RO
will leave RAM location 20H holding the value 76H (01110110B) and 35H (00110101B) in
the accumulator.
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 [0 1 1
Operation: XCHD

(Aso) <= (Ris)

XRL <dest-byte>, <src-byte>

Function:
Description:

Example:

Logical Exclusive-OR for byte variables
XRL performs the bitwise logical Exclusive-OR operation between the indicated variables,
storing the results in the destination. No flags are affected.

The two operands allow six addressing mode combinations.When the destination is the
Accumulator, the source can use register, direct, register-indirect, or immediate addressing;
when the destination is a direct address,the source can be the Accumulator or immediate data.

(Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.)

If the Accumulator holds 0C3H (11000011B) and register 0 holds 0OAAH (10101010B) then
the instruction,

XRL A, RO

will leave the Accumulator holding the vatue 69H (01101001B).

When the destination is a directly addressed byte, this instruction can complement combinna-
tion of bits in any RAM location or hardware register. The pattern of bits to be complemented
is then determined by a mask byte, either a constant contained in the instruction or a variable
computed in the Accumulator at run-time. The instruction,

XRL P1,#00110001B
will complement bits 5,4 and 0 of outpue Port 1.
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XRL A,Rn
Bytes: 1
Cycles: 1
Encoding: [ 01 1 0 [ 1 rrr
Operation: XRL
(A) < (A) A (Rn)
XRL A, direct
Bytes: 2
Cycles:
Encoding: | 0 1 1 0 [0 1 0 1| [ directaddress
Operation: XRL
(A) < (A) A (direct)
XRL A, @Ri
Bytes: 1
Cycles: 1
Encoding: | 01 1 0 [0 1 13
Operation: XRL
(A) < (A) A (Ri)
XRL A, #data
Bytes: 2
Cycles: 1
Encoding: [0 1 1 0[]0 10 0] | immediate data
Operation: XRL
(A) < (A) A #data
XRL direct, A
Bytes: 2
Cycles: 1
Encoding: [0 1 1 0] 00 1 0] [ direct address

Operation: XRL
(direct) «— (direct) A (A)

XRL direct, #data

Bytes: 3
Cycles: 2
Encoding: [0 1 1 0] 00 1 1| | directaddress | [ immediate data

Operation: XRL
(direct) < (direct) A # data
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FoxE THTRY:

W R G0 N ECPU A X A SR 2 1 S b B R ST B Y

Y rp S AR FEHLCPU IETE AL ER B S R A FUR A2 T B 2GR, ZRCPUE = 411
M AR, B R AR oS, AR, R B R P W, 482k T
1B, IXFEREFERR T SEHUX R DR RO R B R, 1 RCPU A Wi SR IEAR S
Widi . FEMHLI R T RS — V2 AR W, LA TR W R M CPUTE SR i T, R ovE
JIR 25 (R, 3 A AE LE CPUR S e 2B — AN o BB 0575 S A7 1) R 368 5 AR o I 4 B 2% St
BA, oAb B B B S R Wi SR YR, RUBEE B — S TR AT — MR ). CPUEL R S
INEATE 56 250 B v A R T 3K

M CPUIELEALEE — A Wi SR I (BATAH M R WR SRR » RET H4h—4
RS G ek R IS SR . W CPUREHE B 15 X0 J5 ok R Wi M IR SSAR 7, i 5 Ab BRI S
R P WE R, EELLE, FREFERE T W RS T, XN BT E .
XFER TR REFCNZ R RS, B R WHRE DIREN P RGN B B RS

STC11/10xx 251 5 HLERAE T 6 i RS, &A1 B AMErh Mro(INTO). I 830
T AR ETIANTL). i 281, 5 O (UART) F T, A% ERI(LVD) R . BT (o
Wil B A 24N T Je 2. P AT DA S R W e VR 57 (BEAVITE. 7) SRR . FR T F) 9o 17067 5K B e e
AR WER, AT CLRIFT AR S ) T AC 0 R A CPUMR AR B () T R s A — AN bR
A DA A RS 3 A FF A sl oG Wk S s SR e e o ¥ al R B ik
S ) R W SR AT CLET R AR S R b, ez, ARAR Se 2 i) R W SRS AT LUST B s e S 4
IS I T . 24 AN TR S 2% 1 F B R0 B 2 2 i, K 7 400 Y SR ke 5 2R 95 4 1 7 I A
Hilr. STC11/10xx FF1 R 7 LA %5 H B B ) 207 40 T 3R 6-1 s
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*6-1 AT

et b 9 FR WA | AR R 26 A | R T p S g B | PR e 0 AR e | Hr I SRAR | HR B e R
o | EHhE | ERIRT (IP) (i) (7)) s GiEDA

INTO -~ 100031 |  0(highest) PX0 0 1 IEO EX0/EA
(A8 Wy 0)

Timer 0| 000BH 1 PTO 0 1 TFO ETO/EA

INTI

0013H 2 PX1 0 | IE1 EX1/EA

(BT T)

Timerl | 001BH 3 PTI 0 1 TF1 ETI/EA

UART | 0023H 4 PS 0 1 RI+TI

LVD | 0033H| 6(lowest) PLVD 0 1 LVDF | ELVD/EA

B B AR IR D BE AT AE AR IP R AL, ARG R I e B2, 5% 4E8051 HL A AL
L SE e A

IR CIE S Hifs, T WrE T S e hkrs, i
void Int0_Routine(void) interrupt 0;
void Timer0 Rountine(void)  interrupt 1;
void  Intl Routine(void) interrupt 2;
void Timerl Rountine(void) interrupt3;
void UART Routine(void) interrupt 4;

void LVD_Routine(void) interrupt 6;
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6.1 piTZE

STC11/10xx Z 41 B Fr HLI F T 22 Bt 45 14 7~ 2 B tn 1 6- 1 s

Timer0 / TFO

TCON.2/IT1=0

INT1—o¢
TCON.2/ITI=1

Timer0 / TF1

>

K

LVDF

L4

E
uaRT = > >

A 4

b WA rr LS g
il 25 f7 A ) P A7 N
v ' w4
IEZFF 11 8% IPZF A7 2% RS 2
EA
l/c PX0 o 4
| O~ ’  high
|
1
o/—dlc P"I;O\z » N
0
EX1 | i
PXI o »
—o/—o/ﬂ: o\co Y
|
ET1 1 N
O/—c)l,c PXOO\:::O 4 Y
! PS ol )
0\00 Y ‘-l—'lfﬁ'
I iy
| W
|
ELVD PLVDoL 1§
o Ic o\co »
I
| v
: low
EAI
KGlobal Enable
EA

Kl6-1 STC11/10xx F 5 F i R 44584 K

B B TR A

HHL: 0513-5501 2928 /2929 / 2966
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A3 r BT O(INTO) Al A0 35 o B L (INTT T ) B v A1 Fl e o, R B s o 5 SR A 4k 3 o
W () A A7 S 67 T 27 A7 2 TCONH (I TEO/TCON. 1 MIIE1/TCON.3 o 2440 o b IR 2% 2 7 49 Wi [/
Ja, G SRR EAIEOMIEL1 £ H 3750, TCONZF /7 25 1 ITO/TCON.OMIIT1/TCON.2 ¥k
SE T AN A IO RN LA ik & 7 20 2 R R R 7. WiRITx = 0(x = 0,1), A RGAE
INTx(x = 0, 1) AR B B F 5 T P A A i W o W SR ITx = 1(x = 0,1), B4 RGEINTx( x=
0, 1) T B U 5 AT P2 A2 A b 7 . 438 b I O(TN'TO) R AR 5t BT 1L (TN 1) 3 7T DA T 80
PLANF AR A P

SE I 0N LK) Wi SR AR SRR TFOMTF . 2458 I 2827 /7 28 THx/TLx(x = 0,1)%5 i, ¥
HARENTFx(x = 0,1) W BEAL, Al d . LU LT iz et ss b i, el it
3 bR EALTEx(x = 0,1) 2l A A7 4 .

2 H AT 1R Wi SR PR B LR T A B 47 1 1R 325 AR i SR AR B AL TT R AR (T — A4 oA T
JG, HAT O ST A

IREREI (LVD) H 2 FHLVDE/PCON. 535 3R P2 A4E 1o %0t 55 F 38 1 o

IR R A AT N B S I R6 2R

#®6-2 Wbk

hBTYR fil AT A

INTO o oL _ o v
(S 70) (ITO/TCON.O = 1): Ff¥#s  (ITO/TCON.O = 0): ik F2°F
Timer 0 EN2R0% Y

INT1 1\ R o W
e (ITI/TCON.2 =1): Ff&#  (IT1/TCON.2 = 0): fik Hi°F
Timerl ERS 28 Lk

UART RI% B A% 57 5E K

LVD FELYR R T B 2R T LVDAS I H

196 T3 [E S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947



STCUF-10Fxx RIIE A HUIER  BARZH M www.STCMCU.com Il AR 3013922829991 ) : 13922809991

6.2 hHTHFR

o Ly (OA:LE: WS EH R o
e fih it | e Lop | it
IE Interrupt Enable | A8H | EA |ELvb| - | Es | ETI | EX1 | ETO | EX0 [00x0 0000B
P Imem&g nonity |\ ggy | - |pvp| - | ps |PTi|PX1 | PTO | PX0 |x0x00000B
TCON Timer Control 88H | TF1 | TR1 | TF0 | TRO | IE1 | IT1 | TE0 | 1TO [0000 0000B
SCON Serial Control 98H [SMOFE| sM1 | sM2 | REN | TBS | RBS | TI | RI |0000 0000B
AUXR Auxiliary register 8EH | T0x12|Tix12[UART MOx6 BRTR|SZSMOD|BRTX12 EXTRAMlSlBRS 0000 0000B
PCON Power Control 87H  [SMOD|SMODO|LVDF | POF | GF1 | GFo | PD | IDL [0011 0000B
CLK_Output Power
WAKE CLKO|down Wake-up control SFH - RXD_PIN_IE [ T1_PIN_IE | T0_PIN_IE - srrcLko | TicLko | toctko [ 0000 0000B
register

ERAFIL T 5STCH/10xx R 5T HUP WA R I A A A7 a1 HZE— xS Bk ey 77 4%
BEAT 4.

1. P IFEHFRIE
STC11/10xx F 51 5 [ HLCPUXT Wit 16 A sl B i, — A wp T2 15 0 v R T, 2
B ) o T o VR AR A 2R IE (IENHRRBR TN RE AT A7 4, BTl A ASHD =i iy,  Hoag
T
IE: i RirdfAas (T34
SFR name | Address bit B7 B6 BS5 B4 B3 B2 B1 BO
IE A8H | name | EA | ELVD - ES | ET1 | EXI | ETO | EX0
EA: CPUME I o iFistilfr, EA=1, CPUFJSHWT, EA=0, CPUJHMLATA I W B i
EAVIE FH A2 05 b 7 S VA e gzl o B2 v BT IR S SZ EAS i) JLIRIE 32 % R TR B
SR B WAE R VEGE 8
ELVD : (& RS I e vFfz. ELVD=1, FVERERM W ELVD=0, 2% 1EAR AR o .
ES : TP Wi VAL, ES=1, RVFHEATOIIRW; ES=0, 25T 19,
ETI : SEM/ATEES TG b oAz, ETI=1, RUFTIHW; ET1=0, Z&-T191Hr.
EX1: AN W o vifi. EX1=1, SVFFMERH 1A EX1=0, ZE1EAMEA T,
ETO : TOff)3 b W fo 442, ETO=1, FFTOH M ET0=0%% 1ETOH .
EXO0 : AN W0 W i . EX0=1, fuiFHl; EX0=0%% 1.
STC11/10xx R A HLEAL LG, TEREEO, B FEFE “17 808 “0” IEMM AL, 58
I AR VFERAA 1E A v W ) T R A R — A e B V06 0 R CPU s B . B

HIEMR A AT AL /4 4k 52 (SETB BIT; CLR BIT) , 0] I 5 /4R & S8l (1Y
MOV IE, #DATA, ANLIE, #DATA:; ORLIE, #DATA: MOV IE, A%) .
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2. B RITHIEF FRRIP

FEGE8051 L i HLEA I R TS g, R e ORI AR e, mT DASEI P 4 b BT iR 25
STC11/10xx R 5 B/ WL e 2 5 4E Gi805 1 i 58 A M 7%, I ¥ B ARk ThRE S A7 2 W E 1P, Wk
FL e S 5 N AN R AR S

— AN IEFEPAT BRI SE 2 b Ik e 1 A Se b W B b BT, (ECR B 55— MR A 56 2 b e B
bk, —BERATRISE R, EPEREFEARETL, & [8 55 5 H AT — 4538 4 A4 BEm S 6
Wi i o DL TR AT V90 T T 7 4 3 A ¢

LARAE S g% A W el 9 s f S R W i R W, 2 AR
2 AT — P T NS & B O AR, — BAF RN, A2 Bt e 0 1R 4 r W e e b

STC11/10xx 51 HLFr HLE) v 9 2R 26 G 4 i 27 A7 2 A R F
IP: o sl w A7 8k (AT 47 F-4k)
SFR name | Address | bit B7 B6 B5 B4 | B3 | B2 | Bl | B0

P B8H | name - PLVD - PS | PT1 | PX1 | PTO | PXO
PLVD : ik HeAS I AR 26 g5 il A

MPLVD=0F, i H Al - W7 A S AR AR 26 2 b T (AR S 2%)
MPLVD=11, iRl A W B AR 5 2 i (e S 20
PS: 5 DR S sl Ar .

PS=01F, O W S AR A S 2 b 7 (IR AL e 4%)

PS=11F, = R W BRI S g T (R e g0
PT1: 5281 Pt e dedz il .

HPT1=00F, &35 1 WA AR 26 2 b (AR 26 40

HPTI=11f, 521 AR S g b b (i e 40
PX1: AMER T 1 56 R il .

PX1=00], A0 W 1 A B AR Ja 2 Hh e (AR 2E 40

MPX1=11F, A8 W UABARAR Je g b b (e e 40
PTO: &} 250 Wit Je e dz Hil A .

HPTO=01, &I 250HH Wi A B ARAR Je 2 b (IR e 40

HPTO=11f, & 250 WA FARAR e g b (i 2e 40
PXO0: A5 Wr0f S ez iz .

MPXO0=0/F, A Wr0 A B ARAR Je 2 Ik (AR 2e %)

LPX0=11F, A8 Wro A BARAR e b b (Rl e 40
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3. BRI HESEHIF EESTCON
TCONAE R #3/1F A TO. TR 2774y, FIRWAIAFTO. T13 H R WrE A 4TS K

FRITRSSE, TCONASZII R :

TCON : EN 88/ Eas b st 57 (A hr5-4k)

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO

TCON 88H | name | TF1 | TR1 | TFO | TRO | IE1 | IT1 | IEO | ITO

TF1: Tl Wb d. T RETHECE, AVHEF G5 207 A8 ) i B
“1” TF1, [ACPUERPWr, — BEARFRICPUNR FWri, A HBEE “0” (WAH
EWHEAEE “07 ) .

TR1: E #8147 1 B4 .

TFO: TO%: i Wrbrd. TORE RVFTHELAE, MAMEH G4, L= e, i
“1” TFO, [A)CPUiERWr, — BE{RFFCPUMIN Z R, 4 kg (el i
BAHEO)

TRO: SEN 220 T HIAr .

IE1: Ak ligRyE (INT1/P3.3) #5&. [El=1, AN aICPURE Rk, 4CPUM N %
FRITET ARG “0” TEL.

IT1: APESA L 2R Bk 367, IT1=0, INT1/P3.35| L (1 FE PS5 0] fisk %2 4156 - thir
1. IT1=1, APER-Rlr N R RSk 7 20,

IEO: AP lroigRIE (INTO/P3.2) #rdi. IEO=14MEFrR0A CPUE K R I, 4CPUNH N Ak
HA IS, EEEAEE €07 TE0 GAlfiik 7D .

ITO: AP o f i Y8 2828 3% % 47 . 1T0=0, INTO/P3.25] I 4R e 7 A7 fish & 40 v 170
ITO=1, ZMEEHBI0N T B fid & 77 2.
4. HITOEHIFFEZSCON
SCON N HAT 45| 27 4785, SCONME AU -
SCON : HiAT 45l FF /748 (I ArHhk)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
SCON 98H | name | SMO/FE | SM1 | SM2 | REN | TB8 | RB8 | TI | RI
RI:  SATOHRWCR WA E . 25 54T D LRy B L7 R0 T, Tl e se 380 56 8 067 B s it
Bl #7120 3LAE HSM2=0F, B 4B A Ry B 1 ME 4T R
J5 287 3 TAE HSM2=18F, TS B K 29 BARRB A5, Rl If il BRI EIF
AEAT a1, RTJ91367R 84T 1 1IE [ CPUFR 75 rh B Gsdfe b ), RTAA 45 ey FH /2 g v
Wik 5 FEFE R
TI:  #fTH1RER bR E. RO ROKIER, &4 RkiEesMEdE, mEEEL; £
Jra1. R 3 KAEN, EREE AT B 1. TI=13 5 47 L 1LIELEEICPU
B FR T (AP T) o EAVERIZE, CPUMN R IEHIER, B m3AT oh Wik 5 R
BFIEABTIES, TIAAHH P ER W RS T HiEE.
SCONZ A7 #3 M HAAL SR Wi T %, FEHEATEN4H .
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5. RERNFEHEXFFRS: BIRITEHSEFEEPCON
PCON K HL Y il 27 47 2%, PCONAE 4 F -
PCON : HLJGEH| 748
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl B0
PCON 87H name SMOD | SMODO | LVDF | POF GF1 GFO0 PD IDL
LVDF : KSR IAR G AT, [7) A 5 A2 A0 A 0 o B i85 SR A 8 A7 o
FEIEH TAERIZS N CARIRAS S, 5 Py 38 CAF s Ve o/ TR EA I T TR s, %A
SHEL, SREAN AR BV TC IS BILE P A B Ve o T A I | TAl B
JER, ANEHERA VHEEAN W, ZE8Es0 N1 B REE, HoE, W
P B AR R Ve e 4k SR TR A T IAE A s, 120 X E s i B N L.
FEBEN I TARIRZSHT, a0 SR AS I o B A A vF ol = A v W, DU AE R N dt B A
Je s TZAR ARSI H AN TAE CLRRARIhAE . U Bk S0l P2 A AR SR A Fh T, U AE 3N
P S, BRI B R 2 T AR, 78 P AR HUE Ve oI TR A I 1A He e
e, PEAEAR A W, RTREMCU M i IR S e i
FHL YR 1) 25 A7 2§ PCON H ) HAth A7 S AR A W e o, TE U AMEAN2A
TEFR BT SR VR BT A IE A, AR G A W AH S ) o YR 2 ELVD/IE. 6
IE: I RiF2ifiay (ATf7SH4k)
SFR name | Address bit B7 B6 BS5 B4 B3 B2 Bl BO
IE A8H | name | EA | ELVD - ES | ET1 | EXI | ETO | EX0
EA : CPU[ I i dsilfr, EA=1, CPUJFBUH W, EA=0, CPUJER A I ki .
EAFIAE 52 158 o W 5o 140 FE R 3 ] o B A T 1T e A2 EA S ] ; FL 8 52 25 R s H
CU PR HR BT 7o VR4 A 428 i)
ELVD : fiRJEREI B o iFfz, ELVD=1, FVHRERNF B, ELVD=0, 2% Ef% A A .
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6.3 FETLER

STC11/10xx F 4 # AL FTA B b W B A 2 W e 4, 0 T3 8 b i SR U AT 9 AR
AEA L W EAR AR S bl TSI G P T I S5 R PR R . — AN IEE ST R AL B g
e I e e H BT T, (EASRER S — MIRDL e b Wi by, — BT RIZEH, AR
[Bl$5 @ RETI, R[] EFEFJa AT — 2648 2 74 BEM NEHT K o i Fs o DA_E TR w] U948 T i
PIZRFEATN -

LARIESE L b Wl g L SE g b W i, [ Z AN
2 AR — R iy (NVE R RPOLRARS) » — BAFBIMARL, A2 FEAE 1R 2 W o

LRI YCEN LA A — L SE 2 o i SR, W — A ERAG B AR ST, Bk T A BRI 2 IR
Fo XAHH TR MESHE A, RIS — MRS, STCI/10xx R 51 #7 HL#%
H AL S BT a0 R

KT AWIKY
0. INTO (highest)
1. Timer 0
2. INTI
3. Timer 1
4. UART1
5.
6. LVD (lowest)

WERAEHIC WS AR, W EW TSt TS, Bl

void Int0_Routine(void) interrupt 0;
void Timer0 Rountine(void) interrupt 1;
void Intl_Routine(void) interrupt 2;

void Timerl Rountine(void) interrupt3;
void UART1 Rountine(void) interrupt4;

void LVD_Routine(void) interrupt 6;
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6.4 FhiETALIE
2 5 e A T HLAECPUMR S, R R R BT, R RS T a0 A

K e ] 2 b Ik 3R R P U R PC
- AT AN R T R 55 R o

FH TR 55 R TSRS A2 i A A — 22484 . TSREARETT (PR [B]) 45 245340, #5PCIE
MAE ], FERREORI PR E, 25 W ERE W7 R A 2R SE 30T

BRI B, R BRI P T RS PO AU AR O R I B, R R A A X 8
B R 55 R P R A bk o % AR ISR S5 AR N il (BRI D s

L AT IEBIAAT TR 2 i AT 7e B
2. PCEBIEAR;

3. BRI

4. FHAE[R] 25 59 HeAt o b

5.

6

SRR o 1)
External Interrupt 0 0003H
Timer 0 000BH
External Interrupt 1 0013H
Timer 1 001BH
UART1 0023H
LVD 0033H

B R RPAT R W, U PR S AR SR B AEE . BT s DA T
REFF A 2% T AR B0 2, PTCL B 7 (080 156 18 8 W OR b e 1 4, g b by 1) & X (LJMP
MAIN) .

EE AREIRETIE AU RETIHE A

RETHE 4 BRI REF HIPCIR [1] 31 J5 K T Ik (g4 7, (BERETHE 2 V%4 1 % T W0 26 JOR 24 fid
REHIIhEE, RWiEEH KRGS YR EIER T, )5 B2 S IR AR 2 R W ROk A b
Wi N7

25 P AE IR SRR R AT TONARBRAE, IAERETIHR A 347 1 B 3k 47 AH B A H ke 4
i, BIAE SRS R T PUSHAE 4 5 POPHE A W iR HE 75 T AS B IE A IR 5] 7
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6.5 SMERHIRR

AR TO(INTO) AL A0 B A B L(INT )ik & A B Rk i & 7 X, T B fish o sUAMIG H P ik
77 K

TCONZF A7 2% F1 fIITO/TCON.OFIIT1/TCON.2 Y 5E 1 M E i WrO AT 152 N B i find 2 36 A2 G FL
PR . IHRITx = 0(x = 0,1), HARGAEINTX(x = 0, 1) BN R R BV J5 AT 7= Az 2348 A 1 o
WERITx = 1(x = 0,1), A RGAEINTx( x= 0, 1) EIERIMK o5 T J5 A 0 P Az A b o A0 AR b
O(INTO) AT #1348 1 IBr L(INT 13 1] LAF T K5 5 1 WL fat A Qe i

H T R G A ot AR R W 5] BCRAE LG, BT DO T R A 2], NS 5 %2 b
YeRF2N RGN Bl o QSR AN R W AT BRI, B SR DA AR AH L 1) 5| BV R g P 2 1A
RGN Bl T HARH T B s B — AN RGN B, A BERRZ T BRI CPURIN B . [FAE,
YA R TR A FESE AT Al e, UL SR DA Z0FE A NI 5| BRI R FLF 2024 RGERT P, X R
A BERA PRCPURE S AS I B Z AR L T15 5
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1)) : A AN o |
6.6 FELNIXIZRF

6.6.1 JNERHEFOANTO)HIMIXIZRF (CIEF L RIZF)
1. PR 1——ERINER R TORY TR A R

CzE/F:

/* */

/* --- STC MCU International Limited */

R VORUAE S T B a7 el 1\ 2 — %

/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82905966 */

/* --- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */
L &2 e el e 3oil e & T0 R 1 N —— *
EF e Il e AT LG Nl O3 B e — *

/* */

#include "reg51.h"

//External interrupt0 service routine

void exint0() interrupt 0 //INTO, interrupt O (location at 0003H)
{
i
void main()
{
1ITO=1; //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; //enable INTO interrupt
EA=1; //open global interrupt switch
while (1);
i

204 B ESA T AR AT MHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947



STCIIF-10Fxx RFN L HLIEE  BORTHEME : www.STCMCU.com

I B AR S £ 13922829991

HF R : 13922809991

SCHRAZFF -
/* */
/¥ --- STC MCU International Limited */
T Vo VOB U I DEs I (1] )/ 3 —— *
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com --*/
M IR EAERE A B S E P S SRR, e */
M TEERE T BT R E B T STCRIBORE AR P - */
/* */
;interrupt vector table
ORG 0000H
LIMP MAIN
ORG 0003H ;INTO, interrupt O (location at 0003H)
LIMP  EXINTO
ORG 0100H
MAIN:
MOV  SP, #TFH ;initial SP
SETB  ITO ;set INTO interrupt type (1:Falling 0:Low level)
SETB  EXO0 ;enable INTO interrupt
SETB EA ;open global interrupt switch
SIMP  §

s

;External interruptQ service routine

EXINTO:
RETI

END

T3 [E S T PR A A FHL: 0513-5501 2928 /2929 / 2966
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2. IEF2——ERIMNERR BRORY T PG P T AR B2 4 FR 4R 5K

iz

/* */

/* --- STC MCU International Limited */

/% - WRSTC 1T 51 R HLAN S AT OCT B ) M i 4t LB K -/
/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82905966 */

/* --- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */
L B2 o el ol 3oi L e & T0 R 1 N —— */
EF e Il e R T I Gl O3 B — */

/* */

#include "reg51.h"
#include "intrins.h"

//External interrupt0 service routine

void exintO( ) interrupt 0 //INTO, interrupt 0 (location at 0003H)
{
b
void main()
{
ITO=1; //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; //enable INTO interrupt
EA=1; /lopen global interrupt switch
while (1)
{
INTO=1; //ready read INTO port
while ('INTO); /Icheck INTO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
b
b
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CHRIZFF:
/*

*/

/* --- STC MCU International Limited
f* - JH/RSTC 1T R F 5 A HLAR R WO B s i A =X
/* --- Mobile: (86)13922805190
/* --- Fax: 86-755-82905966
/* --- Tel: 86-755-82948412
/* --- Web: www.STCMCU.com
P AN SR BAERR ol BRAE S E S AR Y

*/

*/
*/

*/

*/

AR ERE P A B OCE AW H] T STCH BB AR P - */

/*

Y

*/

*/

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 0003H
LIMP  EXINTO
ORG 0100H
MAIN:
MOV  SP, #7FH
SETB  ITO
SETB  EXO0
SETB EA
LOOP:
SETB  INTO
INB INTO, $
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP

s

;External interrupt0 service routine

EXINTO:
RETI

END

;INTO, interrupt O (location at 0003H)

;initial SP

;set INTO interrupt type (1:Falling 0:Low level)

;enable INTO interrupt

;open global interrupt switch

;ready read INTO port

;check INTO

;MCU power down

B B TR A
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6.6.2 FNERFRERIANTDRNXIZF (CRERF FCLRIZF)
1. 2R ——ERANER R 1 B TR BB TR B

CigF:

/* */

/* --- STC MCU International Limited */

e LR R Ll A In L L A la 2y P—— */
/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82905966 */

/* —-- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */
L T I ST e ] 0 — */
B R LS Ll L R L Ve — %

* ¥

#include "reg51.h"

//External interruptl service routine

void exintl() interrupt 2 //INT1, interrupt 2 (location at 0013H)
{
H
void main()
{
IT1=1; //set INT1 interrupt type (1:Falling only 0:Low level)
EX1=1; /lenable INT1 interrupt
EA=1; /lopen global interrupt switch
while (1);
H
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LYz
/* */
/* --- STC MCU International Limited */
S TR E Y L I T Ty 1t P— )
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* - Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L ST s Ry e @ I 08 ) S — *
R T I I T el g oS g J— )
/* */
;interrupt vector table
ORG 0000H
LIMP  MAIN
ORG 0013H ;INTI, interrupt 2 (location at 0013H)
LIMP  EXINTI1
ORG 0100H
MAIN:
MOV  SP, #7FH ;initial SP
SETB IT1 ;set INT1 interrupt type (1:Falling 0:Low level)
SETB  EX1 ;enable INT1 interrupt
SETB EA ;open global interrupt switch
SIMP  §

>

;External interrupt] service routine

EXINT1:
RETI

END
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2. FEF2——ERINER AT 1 B9 TR B SE o T AR R e B AR K

CizFr:

/* */

/* --- STC MCU International Limited */

/% - JHZNSTC 1T FRA 5 AL W 1 CT BRI I ot A AR 2 -/
/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82905966 */

/* --- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */
g L2 LI Y T e LT[ EE T ) ——— *
/* VSRR P A O E R A A T STCR Bk AR Y - */

/* */

#include "reg51.h"
#include "intrins.h"

//External interruptQ service routine

void exint1( ) interrupt 2 //INT1, interrupt 2 (location at 0013H)
{
}
void main()
{
IT1=1; //set INTT interrupt type (1:Falling 0:Low level)
EX1=1; //lenable INT1 interrupt
EA=1; //lopen global interrupt switch
while (1)
{
INT1=1; //ready read INT1 port
while (1INT1); //check INT1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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CHmiz:

/* */

/* --- STC MCU International Limited */

¥ e PORSTC 1T R B WL 7 L R0 W S -/
/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82905966 */

/* --- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */
AL S el i P A 1R 1 — */
e Ee T e e A U G A O G g ] — *

/* */

>

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0013H ;INT1, interrupt 2 (location at 0013H)

LIMP  EXINTI1

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

SETB IT1 ;set INTI interrupt type (1:Falling 0:Low level)

SETB  EXI1 ;enable INT1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB INTI1 ;ready read INT1 port

INB INT1,$ ;check INT1

NOP

NOP

MOV  PCON,#02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

>

;External interruptl service routine

EXINT1:
RETI

END
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6.6.3 P3.4/TO/INT T[4 h it (F] FA FReBgsa ra 48 =) BONiR F2 5

—— CIEFRLRwIERF
1. CiEF:
/* */
/* --- STC MCU International Limited */
/% - EZRSTC 1T RAIH )7 HIP3.4/TO/INT I BT o7 (FKE A WL S S ) oo */
/% = Z A F T TOR BT SRAR B TFORITOR Hh BT A 2 N I M hE, B € I SR TONZEE A %/
% = G W RS WAKE CLKOZ /724 1 ) TO_PIN_IE/WAKE CLKO.4f3] -mmmmemmmmmmeemmee */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% G SRR b A S S = S 2 AR */
P ABTERR T B E AT 1 ST B SRR */
/* */
#include "reg51.h"
#include "intrins.h"
sfr WAKE_CLKO = 0x8f;
//External interruptQ service routine
void t0int( ) interrupt 1 //TO inerrrupt, interrupt 1 (location at 000BH)
{
¥
void main()
{
WAKE_CLKO = 0x10; //lenable P3.4/TO/INT falling edge wakeup MCU
//from power-down mode
//TO_PIN_IE (WAKE_CLKO.4) = 1
/IETO = 1; //enable TO interrupt
EA=1; //open global interrupt switch
while (1)
{
TO=1; //ready read TO port
while (1T0); /Icheck TO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
¥
}
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2. SLRIERF:

/% */

/* --—- STC MCU International Limited */

/% - JHIRSTC 1T F A5 HLP3.4/TOAINT F MR rh ik (AT 5 3 WL st F B QI ) oo */

/¥ - G WA T TOM B SR AR S TFOFITO M B g B N T ik, IR 52 I 2 TOR 4 ) -/
/% - Z BT SR 2 WAKE_ CLKOZ7 A7 %% F (9 TO_PIN_IE/WAKE_CLKO.4{3 ----nmmmeeemmmmmnnae *

/* --- Mobile: (86)13922805190 #/

/* - Fax: 86-755-82905966 */

/% - Tel: 86-755-82948412 */

/* -—- Web: www.STCMCU.com */
/% Y SR A R A B AR S R 5| SR #/
/% AR PR AR B F AR B A T STCI BB KRR */

/¥ */

WAKE CLKO EQU 8FH

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 000BH ;TO inerrrupt, interrupt 1 (location at 000BH)

LIMP  TOINT

ORG 0100H
MAIN:
MOV  SP#7FH ;initial SP
MOV  WAKE CLKO, #10H ;enable P3.4/TO/INT falling edge wakeup MCU
;from power-down mode
;TO PIN IE (WAKE CLKO.4)=1
:SETB  ETO ;enable TO interrupt
SETB EA ;open global interrupt switch
LOOP:
SETB  TO ;ready read TO port
INB TO $ ;check TO
NOP
NOP
MOV PCON, #02H ;MCU power down
NOP
NOP
CPL PL.0
SIMP  LOOP

>

;TO interrupt service routine

TOINT:
RETI

END
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6.6.4 P3.5/T1/INT ;5 hit (7] FA TRelg s i 48 =) BOiNiR F2 5

——— CEFRLHRERF
1. CigFF:
/* */
/* --- STC MCU International Limited */
/¥ - EZRSTC 1T A S HLP3.S/TIINT R e 7 (AT 2615 LA Pl BE A ) oo */
% e GRS FE T T RO R A TR LAIT L b7 6 L T, B ST LR B -
/¥ = Z W UL e WAKE. CLKOZ 745 I T1 PIN IE/WAKE CLKO.5f ----nmmmmmmmmmeeeen */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P QR AR rh A A SR 5] AR */
P VEFERE P BOC R A T STCRIBERL A */
/* */
#include "reg51.h"
#include "intrins.h"
sfr WAKE_CLKO = 0x8f;
//External interrupt0 service routine
void tlint() interrupt 3 //T1 inerrupt, interrupt 3 (location at 001BH)
{
H
void main()
{ —
WAKE_CLKO = 0x20; /lenable P3.5/T1/INT falling edge wakeup MCU
//from power-down mode
//IT1_PIN_IE/WAKE CLKO.5=1
/IET1 =1; //enable T1 interrupt
EA=1; //open global interrupt switch
while (1)
{
T1=1; //ready read T1 port
while (!T1); /Icheck T1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
b
}
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2. C4RIEF-

/* */
/* --- STC MCU International Limited */
/% - JHZRSTC 1T Z 51 FrHLP3.5/T1/INT N BEAS T (ke 8 5 HL it B i) oo */
/% - iz W T TR B SR AR ETFIAT LR B m &N Dk, i e i 28 TUARZEH -/
/¥ - Z R T RV 2 WAKE CLKOZ A7 28 A T1_PIN_IE/WAKE_CLKO.5{ ==mmmmmmmmmemmeeeee */
/* --- Mobile: (86)13922805190 */
/* -—- Fax: 86-755-82905966 */
/* -—- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% QAR AR Y A B S R 5 AR T */
/% WS LERR P R B FE R A A T STCI Bk R Y */

/* */

WAKE_CLKO EQU 8FH

s

;interrupt vector table

ORG 0000H

LIMP MAIN

ORG 001BH ;T1 inerrupt, interrupt 3 (location at 001BH)

LIMP  TIINT

ORG 0100H
MAIN:

MOV  SP, #TFH ;initial SP

MOV ~ WAKE CLKO, #20H  ;enable P3.5/T1/INT falling edge wakeup MCU

;from power-down mode
;T1_PIN_IE/WAKE CLKO.5=1

;SETB  ETI1 ;enable T1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB Tl ;ready read T1 port

INB T1, $ ;check T1

NOP

NOP

MOV  PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

5
;T1 interrupt service routine

T1INT:
RETI

END
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6.6.5 P3.0/RxD/INT &35 b (7] A TMefig s ep 4 =) BNt Fe

——— CREFRILHRERF

1. C3EFF:
/* */
/* --- STC MCU International Limited */
/% - JE/RSTC 1T RIIH T HLE AT IP3.0/RXD/INT S, FLKE B A WL A e oo */
P - Z T ] T RXDE WS SRERERUA P BT ) N T, PRI RXDANEAE R AT L] %/
/¥ - G W) SR VAL WAKE CLKOZ5 A7 %5 1 IFJRXD PIN TE/WAKE CLKO.64) --mmmmmmmmmmmmemeee */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/% --- Web: www.STCMCU.com */
/% B R AR A A BRAE S P S| A */
M A FERR PP O B T I T STCR BB AR */
* ¥
#include "reg51.h"
#include "intrins.h"
typedef unsigned char BYTE;
typedef unsigned int WORD;
/*Declare SFR associated with the PCA */
sfr WAKE_CLKO = O0x8F;
void vart_isr() interrupt 4 using 1
{

if (RI)

{

RI=0;

§
§
void main()
{ —

WAKE CLKO = 0x40; //enable P3.0/RxD/INT falling edge wakeup MCU

//from power-down mode
//RxD_PIN_IE (WAKE_CLKO.6) = 1
ES=1;
EA=1;
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while (1)
{
RXD=1; //ready read RXD port
while ('RXD); //check RXD
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
P2++;
}
}
/* */
/* --- STC MCU International Limited */
/¥ - FHZRSTC 1T FR AU HLEAT FIP3.0/RXD/INT B 3, ATA 2 WL Jo FE AR AR oo */
1% —en SR T T RXDI R T R bR S RUR B )\ ML, LI RXDAS B 8 47 L1 %/
J% = % W SR WAKE  CLKOZ /728 1 [fJRXD PIN IE/WAKE CLKO.6{V ---meemmmmmeeemmev */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% U AR b A BRAE SO 5 FZ R */
/% VEAERE P B E AR T STCR Bk A AR */
/* */

;/¥*Declare SFR associated with the PCA */

WAKE CLKO EQU 8FH

ORG 0000H
LIMP MAIN
ORG 0023H
UART ISR:
JBC RI, EXIT ;clear RI flag
EXIT:
RETI
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ORG 0100H
MAIN:
MOV  WAKE CLKO, #40H ;enable P3.0/RxD/INT falling edge wakeup MCU
;from power-down mode
:RxD_PIN_IE (WAKE CLKO.6) = 1
SETB ES
SETB EA
LOOP:
SETB RXD ;ready read RXD port
JNB RXD, $ ;check RXD
NOP
NOP
MOV PCON, #02H ;MCU power down
NOP
NOP
CPL P1.0
SIMP  LOOP
END
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6.6.6 P1.6/RxD/INT &35 b (7] A TR a4 =0) O FE

——— CREFRILHRERF

1. CiEFF:
/* */
/* --- STC MCU International Limited */
/¥ - EZRSTC 1T R WL AT IP1.6/RXD/INT B, FDHE B LA b AR S oo */
% - WA T RD A T SR bR BRI i ] 8N ik, U RXDASZAE B AT CUEA] -/
/¥ - Z W ) S VAL e WAKE . CLKO % A7 #% 1 IRXD_PIN_TE/WAKE CLKO.6f3 ------nn-mmmmmmmmmn */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
QR AR R oA A S E R 5 AR */
M VEFERE Y BOCE A T STC Bk A2 */
/* */
#include "reg51.h"
#include "intrins.h"
typedef unsigned char BYTE;
typedef unsigned int WORD;
/*Declare SFR associated with the PCA */
sfr WAKE_CLKO = 0x8F;
sfr AUXRI1 = 0Oxa2;
sbit RXDI1 = PI"6;
void uart_isr() interrupt4 using 1
{

if (RI)

{

RI=0;

H
H
void main()
{

AUXRI |= 0x80; //switch RXD/TXD from P3.0/P3.1 to P1.6/P1.7, so can wakeup MCU

//by P1.6 falling

WAKE_CLKO = 0x40; //lenable RXD falling edge wakeup MCU from power-down mode

ES=1;

EA=1;
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while (1)
{

RXD1=1; //ready read RXD1 port
while ('RXD1); //check RXD1

_nop_();

_nop_();

PCON = 0x02; //IMCU power down
_nop_();

_nop_();

P2++;

}

2. CéwmizFr:

/% J
/* --- STC MCU International Limited */
[* - JHIRSTC 1T ZR 51 HLE AT I P1L.6/RXD/INT | B3, AT B A LA e FE A S i oo */
/% - Z P T RxDI H WTE SRR S RUF R W )\ FUdE, - SN RxDANZAE B AT LA -/
/% - % BT o VA WAKE CLKOZ7 4% 28 HRXD_PIN_IE/WAKE CLKO.6{V ---nmmmmmmmmmmmee- */
/* --- Mobile: (86)13922805190 */
/* -~ Fax: 86-755-82905966 */
/% - Tel: 86-755-82948412 */
/* —-- Web: www.STCMCU.com */
/% U SRR P o A A B S B P S SRR */
/% VG ERR P B T A B T STCH W R LR */

/% *)

;/¥*Declare SFR associated with the PCA */
WAKE CLKO EQU 8FH

AUXRI1 EQU 0A2H
RXD1 BIT Pl1.6
ORG 0000H
LIMP  MAIN
ORG 0023H
UART ISR:
JBC RI, EXIT ;clear RI flag
EXIT:
RETI
ORG 0100H
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MAIN:
ORL AUXRI, #80H ;switch RXD/TXD from P3.0/P3.1 to P1.6/P1.7,
;s0 can wakeup MCU by P1.6 falling
MOV ~ WAKE CLKO, #40H ;enable RXD falling edge wakeup MCU from
;power-down mode
SETB  ES
SETB EA
LOOP:
SETB  RXDI ;ready read RXD1 port
INB RXD1, $ ;check RXD1
NOP
NOP
MOV  PCON, #02H ;MCU power down
NOP
NOP
CPL P1.0
SIMP  LOOP
END
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== e o N 5'5 o
FTE ERTRE/ITHES

STCI11/10xx RFN L HLE 2N EHT 2%, TR 2R0RER 281, S5&R8051 1 ER 83 E&FH
7%, WAL E NITE, 78 @i 8% LI R R R AR 2 i, 2 I 280 1) DL 24 5 AN 847 2 I &%
.

STC11/10xx F F1| 54 HL P 35 % B PN 1647 58 I 2% /1 B as TOM T 1A A A iH 3oy A A e
7 RPN TAE T WA 2 I 28 /T 5028 (TORITL) , 7ERR3K I BE 27 A2 2 TMOD H #5 45 — 4 41
i — C/TRIEFETOBRT 1y 5 B S50 S TF A0S o 5 I B8/ T 03 A% O 3 1 2 — /S i (A Uk
B WS, A TR S B AT B FOR B R IR AN R R Rk e ok 5 R G
Bh, WPNERTE, N E 8%/ A 2 120 i fb Bl B LA IS e 758 31— AN T EObk o, THEUE
It Bk R B B LN 5] (TOAPS. 4, TIP3, 5), Wiy, fsk— kol
i,

eI A/ T B TAETE e AU, Rk T e 25 A7 28 AUXR A I TOx 12 R T 1x 1293 751 e 5 &
B/ 1200 2 RGN B /1 R4 ) JGiETORI T LEAT T, 24 e I 28 /08088 TARAE T 3R R
1R O N 117 L R i N T

SEIT 28/ TH B a0 AR TAERE: R0 (1AL 2 I 2% /113088 , Bl (16hL e v 8% /1 H s
), A2 (87 A sh EABEARA) , B3 (IS eI 8%/ 1HEES) o eI 8% /11 $ 2% 1 B 203
Ah, Hoph TAER R S e i 28 /i B0gs 0k [E, TIEM NS TERL, 2 1kit4k.

7.1 ERES/ T HERHER T TR

[ Py e ==}

s TR T PHBIL AT e | =
TCON  |EM 2845247 9%| 88H | TF1 | TRI | TFO | TRO | IE1 | IT1 | IE0O | ITO |0000 0000B
TMOD | 880 /2 48| 89H | GATE | /T | M1 MO | GATE| T | M1 MO0 | 0000 0000B

TLO Timer Low 0 8AH 0000 0000B

TL1 Timer Low 1 8BH 0000 0000B

THO Timer High 0 8CH 0000 0000B

TH1 Timer High 1 8DH 0000 0000B
AUXR Ly SEH T0x12|T1x12|UART7M0x6|BRTRl - | BRTx12 | EXTRAM | s1BRS | 0000 x000B

WAKEicLKO Hj‘%q] 5@ [_Im_] 7]21:] ﬁ EE,H% 8FH |RXD7PIN7[E|T17I’IN71E| TO_PI_IE | - |BRTCLKO|T]CLKO|TOCLKO XOOX OOOOB
R

WKTCL | 4 emt|oaan| - | - | - | - | - | - | - | - [00000000B

WKTCH & oABH|wkTeN| - | - | - | - | - | - | - [0xxx0000B
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1. ERTEE/HH R ITHHF FETCON
TCONNER #/THZSTO. TIHEH 25728, RN WHAFTO. T H A Wi A 2h i ok

RS, TCONFS R :
TCON : SEIF 88/ Hgs skl Zifegs (A7 5H0k)

SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO

TCON 88H | name | TF1 | TRI | TFO | TRO | IEl | IT1 | IEO | ITO
TF1: SERS/THEERTUGE AR S . TIRRVFHHELLE, MWAMETF AN v 4. 2 o™ A i

TRI1:

TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

WE AR “1” TF1, WCPUERF W, — BELRFFRICPUN SR KTHS, A f i fFE
“0” TF1 (TR AT HFAEFEWE “0” ) .

SER B TIRIBITESINL . A BB AEE . MGATE (TMOD.7) =0, TRI=1H/%t
RHFTIHIETHE, TRI=0M 25 1ET11H4. 4GATE (TMOD.7) =1, TRI=1HINT14iA
= PR, A ST

SER S /RS TOS b kR & . TORE R8s, MWIMEFFGE I8, S =
A, BEEEE 1”7 TFO, [MCPUIERTW, — B LRRFCPUM N Z T, A f i
3 “0” TFO ( TROH AT HARFF & HE “07 ) o

E R 2R TORIIBAT AL . %7 A BAIAE E . 24GATE (TMOD.3) =0, TRO=1[ &k
RYFTOHIETHE, TRO=0KI251ETOTH % . 4GATE (TMOD.3) =1, TR1=0FHINTO%iA
FHUFI, A SEEFTOTHL.

ANER T 1 SRIE (INT1/P3.3) fr&. IE1=1, AMEH WA CPUIER FWr, {CPUMI N %
HH BT FHBEARTE “0” TE L.

AR A T LA 7 SR I . TT1=00, AR B OWAR P & 77 =0, 24INT1 (P3. 3)
FICHPES, BAZIEL o SRAMGH - P& 770, AR BrE CRINFIINTL) 220 £
FRC AR, BERNZPRgcPU ms, FIREZ T IR S AR PAT 5E 2 BT, A SR
PR ZTE B (P3. 3EAR &), HNPK =28 i — kbW H{ITI=18), WIAMBAF K1 (INTL)
G “17 — “0” FREATERAE, WaETBESREREALIEL 5 R AL R A AR
ARESHTOIE K E (INTO/P3.2) br&. IEO=14MBF Br0mCPUIE K b, 4 CPUN R 4b
EEA e, HEEE €07 TE0 GAyfi &k 5= .

AR A WO fih i 7 A AL . TTO=08, AP B0 Mg s P & 77 =0, {INTO (P3. 2)
AR PR, BEALTE0. SRAMEH P lk 77 20, MR iR (G N ZIINTO) 4 Zi £
FHRHES ARG BERNZ P Wi CPUm N, [RII 7512 W R &5 R P AT 52 2 10, AR Wi
G RE (P3. 2BARED , BWPK =4 A — kb Wi 24IT0=18f, WIAMEF K70 (INTO)
IOH “17 — “07 FRETBEAS, BaG Wi REREALIEL , I ENLE R AR FE .
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2. ERER/ T BB TIEERFTER/TMOD

SE I AR B8 H IR T B8 27 A7 SE TMOD I I A7 C/THEAT 16 8%, TMOD 312 23 1) % hr (3
BT ERKY. aJUULEHE, 2 ER /RS E 4R e R, BETMODRIMIAIMOE R, 24
SER /TR R0 1RIRERHE], B3R, ST B ThRE W T Arid

W A74 TMOD L ) D e A

TMOD Hodl: 89H SAE: 00H
NCIRDAS Sl
6 5 4 3 2 1 0
|GatE | o | Mt | Mo |GateE| o | m1 | wmo |
\ /\ /
\V4 \V4
SERT 2% 1 SERF 280
/A s Dhae
TMOD.7/ GATE TMOD. 745 2 i 45 1, B 1T A TEINT LA & A TR1A% 7 B 1
A AT HT I e I 8% /i Hde 1.
TMOD.3/ GATE TMOD. 3Fz 15 i) 280, B 1 R B ZEINTO M A & KL TR HI A & 1
IS 4 FT T T 2 I 2 /1T 53806
TMOD.6/ CiT TMOD. 63z 1] € i 2% L AVE e i 23 a5 8s, JE 0 A1E e i 28
(MWWE R G B N) , B 1IHETFEES AT1/P3. SR N)
TMOD.2/ C/T TMOD. 2%z 1] € i 2RO FVE e i 23 Bl H 30 as, B0 AME e i 2
N R G ebimAN) , B 1FRETEES (AWT0/P3. 4% N)
TMOD.5/TMOD.4 M1. MO SE RS B3 eI 2% /T A as T e B
0 0 137 SE I 8% /11 H 88, FA8048 IR, TL1 RS2 E
IR, THIEEANSAL 4 o
0 1 1600 3% /1150 2s, TL1. TH14H
1 0 SAV [ B EE B 4 e I 8%, 243 DB THIAE U (E B Bh B 235 N TLL.
11 SERS B8/ THEE LI e (U k-0
TMOD.1/TMOD.0 M1. MO SRS 28 /11 B AR Of =0k 1
0 0 1307 eI 58 /11 528, FHZS8048E MRS, TLOR ks H
45, THOEEANSAT 4 11 .
0 1 1600 e I 3% /1H 5 8s, TLO. THO4:H
1 0 SO [ SR E I 4, 243 B THOAE U E E 2h E 25\ TLO
1 1 SE I 2R 0L I VR N XS rE i 2 /iH B st . TLOVE A —ANSALsE i

an/THEE, TR ARAE E N SSORE R L] . THOMUAE 9 —A
SALIE I #%, H15E I &% LA il A 1
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3. BN FFR/AUXR

STC11/10xx RFI R LA 1T (80515 AL, NIEAALS8051, EMT A0 E R 451 E )5
FEAEGE80S I RSE, BI124340, XN T H#FE58051. H AN T 124040, i & B i
BRI e 2 FE 2L AUXR, 410, TIE B AT, Ml 1114NL B8 A 2 E ), thR3F244%, T
TR

AUXRAE A1
AUXR : HiBh &7 %%
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH name |TOx12|T1x12| UART MOx6 [BRTR - BRTx12 [EXTRAM|S1BRS

TOx12: I 2053 B 4% 47 o
0: JERT R0 & /28051 B WL e I 28 AR B, BP 1240405
1: SERS2303E FE /805 1 5 AL e I B8 I P 1245, BIA4- 4,
Tix12: SEI 28 L E 67
0: EIT#% 1B Z8051 B HLE I 2R R E,  BI1240 40
1: ERT &% LR 28051 H L I AR I FE 11265, BUAN 3Bt
W UARTH L HTUE NPERER KA, MHTIx1247 4 B UART H: L2 12TIE 21T,

STC11/10xx RFIZITHIB05 L HL, A T e 4% 58051, UART H#f [ B A 5 2 3 AL 488051 1
UART_MOx6: H RO R A5 1 BB A

0: UARTER IR FROMIE B AL S58051 B4 Fr AL H LI &, B 12434;

1: UARTER AR R0 I T AL 45805 1 B HLER B FE K645, RI2 40,
T 5 FH 5 IR S T U0 A 2 5 AE B i, UART B 1 A3 8 e T ARG e e v g

BRTR: M7 R R AR d s T A .
0: ANV R R AERRIBAT;
1: RVFPRSL PR R R AERRIBAT .
BRTx12: M7 R R R AR ds v Bz il fr .
0: FRSLPEHRF R R A B 120 B 80—k
1. BT R R A B LA B — k.
EXTRAM: P8/ A ERAMAT B2 647
0: FVHEHA WY BAI1024F553 FERAM;
1. 5L Y R 010247355 FERAM
SIBRS: & [O1(UART)FI R R A ARk B AL .
0: EHER 8 1/E 98 01 (UART D) HIBR RR A4 8%
1 BEFMST R R R AR 23 E N R 11 (UART DI R R A 8%, LI e i 23 175 2Rk, 7]
PAAE Ak ST 58 I 284 o
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4. WAKE_CLKO: s} iégy o R4 i i ikt 27 17 2%
SFR name |Address| bit B7 B6 B5 B4 B3 B2 Bl BO
WAKE CLKO| 8FH |name| - |RXD_PINIE|TI PIN IE[T0 PIN IE| - [BRTCLKO|TICLKO|TOCLKO

RXD_PIN_IE: #HBAT, SYFP3.0RXD) FIEEERL, WAEESTRXDM: I powerdown.
0: 2%1FP3.0(RXD) FPFHERI, tHZEIERXDM:EEpowerdown ;
1: fLFP3.0(RXD) F &Y ERI, L FRXDYefEpowerdown o

T1 PIN IE: faEfz0N, RUFTI/PI.SH T FREE T Wiks &, WEEHET1HIM:EEpowerdown.
0: ZEIETU/P3.SH R T BT Wrbs &, 15 IET 1IN B powerdown ;
1: RVFT/PISHIFFEITE T WA &, 1 RTINS BEpowerdown .

TO_PIN_IE: #HAT, RVFTO/P3.4 T FEHT B TO Wit &, tHEEMITORIM: i powerdown.
0: ZE1ETO/P3.4JHF FEHY B TOH Wiks &, thE5 IETOMIM: Bipowerdown ;
1: SCVFTO/P3. AR BEHY B TOH ibr &, 1B 2 ¥FTORINE B powerdown o

BRTCLKO: &5 5t VK P1.OJKITC B ARk S e 28 A 45 (BRT) (1] i i CLKOUT2

1: SUVPHP1ORIEC B 0 78R 22 ) A 38 (BRT) I £ i HCLK OUT2,
iy I P ATR =BRT ¥ H % /2
BRT TYE/E1 TR % AZ = SYSclk / (256 - BRT ) /2
BRT LAELE 12THE U ()% Hi45% = SYSclk / 12 /(256 - BRT) /2
0: AFVFHREP1.OMIEC B 8 7k R 26 i A= 25 (BRT) I B £ H CLKOUT2
TICLKO: &% RVPEP3.5/T1 I B v E i 22 T1 %y - CLKOUTI
1: FSUVPEP3.S/T IR & e i 25 T 1B £h 4 H CLKOUT1, BB 2 B 28 T1 R fg TAE
FERER2 (87 F B E R R) , CLKOUT Lyt i Bh A 2= T 136 H % /2
T1 AR ITRE U % AR = SYSclk / (256 - TH1 ) /2
T1TAELE 12THE SRS F % 452 = SYSclk / 12/ (256 - TH1) /2
0: ANAVFKEP3.5/T1HIEC B € i 2 TR 21 HH CLKOUTI
TOCLKO: J&15 S0 VrHP3.4/TOMITC B 4 € i 2 TO R i £ tH CLKOUTO
1: FVFPKEP3.4/TORIEC & M € I 28 TOM I £ H CLKOUTO, bl sE I 28 T0 R g TAEAE
#i3R2 (847 A s E M) , CLKOUTO Hi B Bl AT = TOMH Hi % /2
TOLARLELT T 1% Hi49i% = SYSclk / (256 - THO ) / 2
TOCAELE L2THE I B 4% = SYSclk / 12/ (256 - THO) / 2
0: ANAYFIGP3.4/TORIEL B A g I 22T Iy H CLKOUTO
5. WKTCLAIWKTCH: 45 H Mg £ F 5 i 2%

SFR name |Address| bit B7 B6 BS B4 B3 B2 B1 BO
WKTCL 0AAH | name
WKTCH 0ABH | name | WKTEN

WKTEN: P B I - F 7 ) 28 Ao vV il 47

WKTEN=1, o4 H e F 5 1) 285
WKTEN=0, £ [ 41 e 0 i - F 22 B 45 5
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7.2 ERTES/ITHE0TIERN (558051 2 FHL#A)

I X 2 A7 AR TMODH M 1(TMOD. 1) MO(TMOD.O)HIBEE . eI 2%/ B2 04 4R AR [
TAERE

7.2.1 RO ERTZR/ITEED)

F 5 B 52 15 B AR OB 2K AL8048 e I 88, BISAT i B Be iy 32 0 I T4y 4 5% . R AR
NIRRT ER/ TR0 L/E K. R, ER SRR B NI K THEEE, mTLORIMKSAL
FITHOBISAL AT KA % . TLOASAL %8 H I THO®EAL ,  THOTH#i3s He B 7 TCON T 33 H AR E 1 TFO .
GATE (TMOD. 3)=0 FF, ITRO=1, W3S i4c. GATE=1 B, Foi4 t AR N INT 12 0] & i 28
1, INTOTEHIE N 240, SXFE TSPk 55 I & . TROITCONZT 77 5% 4 B4t £, TCONZF 17 B &7
[ AR T BEFE IR WL TCONZF A7 28 4510 1) HAR D) BE IR 56

FERE RO T 58 I 28/ TH B8R0 R 130T B I B8 /11 50 2%, W R

AUXR.7/T0x12=0
+12

SYSclk o
n AUXR.7/TOx12-1

TO Pin 4*

TRO

TFO Interrupt

(5 bits) | (8 bits)

control

GATE

INTO

SEI &/ THEAR0RIREC 0: 13ALE I &5/ 114

MOT=01}, B IT R IERER RGN B A0 35, TOXT I B 8 BT+ 4, TO T AREAE e i 7
o BOT=1F, ZHIFERBIN BB P 5 AP3.4/T0, RITOTAEZEH %05 3.

STC11/10xx RFVE ML E B B A P AT s 2. — MR 12T, B2 4PinL, 5
480518 HLAHE; RAM—FEITHERA, FABEmL, #HEREZSS051H TR 124 .
TO ) 38 2 B RF IR DI B8 57 /7 2R AUXRH FITOX 1245, @1SRTOx12=0, TOW| TYE7E12THE; Wi
T0x12=1, TOW| TAETEITHER .

ZAER T B 130 2517 288 S THO A B8 K TLOMIMIKS L. TLORIBISALAR B, AKG L 2
BALEATARE (TRO) NEEE T I fras . BEANORIERIEXS T2 N &30 S I 25 1 # 2 M IR . 2
AN IGATESL (TMOD. 7RITMOD. 3) 43 il 43 B 45 7 i 2% 1 % 52 if 350,
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7.2.2 B1(16ALER R/ TT 8 R EMKIEF (CIERF KL HRIER)

PEECTBR T 7 THO &L TLO A= ik 164 4k, Hofh 5450058 4 Ml Al . BRBEAE 20T sE i 2% /11 8
FROMEN164L I 8% /1 508s, W TFEFTR.

AUXR.7/T0x12=0
*

SYSclk
=1 J
AUXR.7/T0x12=1

INTO

SEI &/ THERR ORI 1: 166 E I &5/ TH 8 s

AR, BN E N16ALE I 28 /15 RS, HTLORISHAL FITHORISHL T #4 k. TLOFISAL
v tH M) THOREAE ,  THOTH %3 HY B AL TCONH (135 Hi A HEAZTRO

4GATE=0 (TMOD.3)i5}, WITRO=1, W& R &5 1H4. GATE=1BF, FvVF A% A\ INTO3% i &
I} 280, IXAFE AT SEHUK 56 M & . TRONTCONTT /748 N I A7, TCONZF A7 #5251 It AR Th REffiiA
WL A5 TCONFF /AR IR 41

MOT=0/F, LT RIERES| RGO B 03, TOXT B B 4, TO TEAE e iy
o HOT=11, ZEIFIEREBINT KT HAP3.4/TO, RITOTAELE %05 .

STCI1/10xx R A 5 5 HLIK 2 I 2845 P RP I HEd R . —Fh2 12T, B4 8, 5
48051 L WA A —FhRITHER, ARSI, EERMES8051H FHLAI124E.
TORIE 2 B 4R K T RE 25 A7 2R AUXRHF I TOX 128 58, IR TOx12=0, TON] TAEE12TIER; MR
T0x12=1, TOM| TAEfE1THE.
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ER R0 TR 166 E AT 28 /T BRI A2

1. CIEF:
/* */
/* --—- STC MCU International Limited */

/¥ = JHIRSTC 1T KA HFHLIE I 25010 16457 5 I 8% /1 2 i 2 -/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
R I E i s RN TS @ Il U7 ) N — *
IEF T T S'e T Y g (G017 e T — *

/* */
#include "reg51.h"

typedef unsigned char BYTE;

typedef unsigned int WORD;

//

/* define constants */

#define FOSC  18432000L

#define MODEIT //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef MODEIT

#define TIMS  (65536-FOSC/1000)

#else

#define TIMS  (65536-FOSC/12/1000)
#endif

/* define SFR */

sfr AUXR = 0x8e;

sbit TEST LED = P170;

/* define variables */

WORD count;

//

/* Timer0 interrupt routine */
void tmO _isr() interrupt 1 using 1
{

TLO =TIMS;

THO = TIMS >> §;

if (count-- == 0)

//1ms timer calculation method in 1T mode

//1ms timer calculation method in 12T mode

//Auxiliary register
/Iwork LED, flash once per second

//1000 times counter

//reload timer0O low byte
//reload timer0 high byte
//1ms * 1000 -> 1s

{
count = 1000; //reset counter
TEST LED=!TEST LED; //work LED flash
}
}
//
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/* main program */
void main()

{
#ifdef MODEIT
AUXR = 0x80; /timer0 work in 1T mode
#endif
TMOD =0x01; //set timer0 as model (16-bit)
TLO =TIMS; //initial timer0 low byte
THO =TIMS >>38§; //initial timer( high byte
TRO =1, /timer0 start running
ETO =1, //enable timer( interrupt
EA =1, //open global interrupt switch
count =0; //initial counter
while (1); //loop
}

2. CYRIERF:

/* */

/* --- STC MCU International Limited */

/¥ - PORSTC 1T R 8 FHLE R S50 16052 58/ SO v/
/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82905966 */

/* --- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */
AL S e i PR o Ao 1R 1 — */
AR B B R T T STORI YA B AR —oremeeree *

/* */

;/* define constants */
#tdefine MODEIT ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef MODEIT

TIMS EQU 0B800OH ;1ms timer calculation method in 1T mode is (65536-18432000/1000)
#else

TIMS EQU 0FAOOH ;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)
#endif

;/* define SFR */
AUXR DATA 8EH ;Auxiliary register
TEST LED BIT P1.0 ;work LED, flash once per second

;/* define variables */
COUNT DATA  20H ;1000 times counter (2 bytes)
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ORG 0000H
LIMP  MAIN
ORG 000BH

LIMP  TMO_ISR

s

;/* main program */

MAIN:
#ifdef MODEIT
MOV  AUXR, #80H ;timer0 work in 1T mode
#endif
MOV  TMOD, #01H ;set timer(0 as model (16-bit)
MOV  TLO, #LOW TIMS ;initial timer0 low byte
MOV  THO, #HIGH T1MS ;initial timer0 high byte
SETB  TRO ;timer0 start running
SETB  ETO ;enable timer( interrupt
SETB EA ;open global interrupt switch
CLR A
MOV  COUNT, A
MOV COUNT+I1, A ;initial counter
SIMP  §

s

;/* TimerO interrupt routine */

TMO_ISR:
PUSH ACC
PUSH PSW
MOV  TLO, #LOW TIMS ;reload timer0 low byte
MOV  THO, #HIGH TIMS ;reload timerO high byte
MOV A, COUNT
ORL A, COUNT+1 ;check whether count(2byte) is equal to 0
INZ SKIP
MOV  COUNT, #LOW 1000 ;1ms * 1000 -> 1s
MOV  COUNT+I1, #HIGH 1000
CPL TEST_LED ;work LED flash
SKIP:
CLR C
MOV A, COUNT ;count--
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+I
SUBB A, #0
MOV  COUNT+I, A
POP PSW
POP ACC
RETI
END
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7.2.3 28 BN E R EN) REMIAIEFF (CI2F KL HIZF)
SRS R 8/ R OE AT B BRI, I T BTN

TFO Interrupt
Toggle
>{ CLKOUTO
; P3.4
s TOCLKO
(8 Bits)

SEIT &%/ TR o K 2: 807 F B H e

TLOM i th A B ALTFO, T HASTHON A E 3 ATLO, THONA HRATE, HEEMTHOR
B,
MR, MTOCLKO/WAKE CLKO.0=11}, P3.4/T0% I B JyiE I 2%0 i i o
CLKOUTO. %t iz = TO ¥ Hi % /2
WRC/T=0, SEIN 8%/ EEETON 38 RGN £t %, M.
TOLAEFE I TR (AUXR. 7/TOx 12=1)I5 [¥) i tH I S ARER =(S Y Sclk) / (256-THO0)/2
TOTAELE 12T s (AUXR. 7/T0x 12=0) i [ 41 H AR ZR=(S Y Sclk)/12/(256-TH0)/2
WERC/T=1, EIF 3% /THEESTO R XS SR ki N (P3. 4/T0) T4, -
R8I ARER = (TO_Pin CLK) / (256-TH0) / 2
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ERTERORETHOIAIZR, ERBOTEESIAMELER

; T EAZF RO E BT 85 P BT S gE4% B2 AL 3R R AR 5 MR iR

1. CiEF7:

/* */
/* --- STC MCU International Limited */
/* --- STC 1T Series MCU TO(Falling edge) Demo ------------------- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/¥ --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */
/* */

#include "reg51.h"
sfr AUXR = 0x8e; //Auxiliary register

//TO interrupt service routine

void t0int( ) interrupt 1 /ITO interrupt (location at 000BH)
{
}
void main()
{
AUXR = 0x80; /timer0 work in 1T mode
TMOD = 0x06; //set timer0 as counter mode2 (8-bit auto-reload)
TLO = THO = 0xff; //fill with 0xff to count one time
TRO=1; /timer0 start run
ETO=1; //enable TO interrupt
EA=1; //open global interrupt switch
while (1);
}
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2. CYRIERF:

/* */
/* --- STC MCU International Limited */
/* --- STC 1T Series MCU TO(Falling edge) Demo ------------------- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */

/* 1f you want to use the program or the program referenced in the */

/* article, please specify in which data and procedures from STC */

/*

*/

AUXR DATA 08EH

s

;interrupt vector table

ORG  0000H
LIMP  MAIN
ORG  000BH
LIMP  TOINT
ORG  0100H
MAIN:
MOV  SP, #7FH

MOV  AUXR, #80H
MOV  TMOD, #06H
MOV A, #OFFH
MOV  TLO, A
MOV ~ THO, A

SETB  TRO
SETB  ETO
SETB EA
SIMP  §

s

;TO interrupt service routine

TOINT:
RETI

END

;Auxiliary register

;TO interrupt (location at 000BH)

;initial SP
stimerO work in 1T mode
;set timer( as counter mode?2 (8-bit auto-reload)

;fill with Oxff to count one time
;timerO start run

;enable TO interrupt
;open global interrupt switch
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7.2.4 HERI(FNSALITEET)
XERT L, EALRSHT, eI U T, RUR BB TR B ONOAR A

X E IS 450, AR I 280 TLO L THOVE M2 AN ST 847 T4 . I AR A3 1 e
I 250iZ 41K . TLO 5 R SE I 22045 #0467 : /T« GATE. TRO. INTOTFO. THORR 5E N i 25 1)
fe GHBCEREND [ FHEN 25 1HTRI AL TFL . BRI, THO4Z I g N 25 1 rp It o

B3N T I — M8 e i 38 /TH SR M HR (it Y, MR A HLEA = e i 88 /14
L B HEH T e 88/ 5830, Er8TIA TR R3S FTR1=0, {Z1Eit%, TWTOw
PERPAN E I 45 -

XR.7/T()x12=0

o ¥
JAUXR.7/T0x12=1
TO Pin _ 4

SYSclk

XR.7/T0x12:0
SYSclk N E THO
‘[-J L (8 Bits) TF1 — Interrupt

=1
- AUXR.7/T0x12=0

TR1

control

SEIS/TH R0 B3 P8 A7 i Kt
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7.3 ERTEE/ATEE TIERN (51848051 B /LR S)

I X2 A A TMODH (M 1(TMOD.5). MO(TMOD.4)fi 5, E I8/ 588 1A 3R A [F 11
TAERL

7.3.1 RO ERTZR/ T EED)

BERECR 8 I A /TR LI 9 136 e I 28/ 7H 8088, A TLLKIRS AL M TH AI8AL Fraa e, 4w
TR AEAOMHRAE XS T3 I 4% LRE i 8502 A R AT .

AUXR.6/T1x12=0
:
SYSclk o
AUXR.6/T1x12=1

INTI

SE IS #5 /T B 1EORE 0: 13605 I 2%/ T B ds

MGATE=0 (TMOD.7)i, #ITR1=1, JU5EHF 48t %. GATE=1W, Foi Brdh ki NINT1H:H 5E
BFES 1, IXFERTSEELK 9 M & . TRIHTCONTS 725 N FIE 47,  TCONZF A7 88 &AL ) BARTh e ffiidk
DL T TCONTF 7 25 B/ 4H

BCT=00F, ZEEITIHIERED] RGN Bl 0 05k, TUR b R 8, T1 AR 27
Ko BOT=10, ZEITERLDIN K AP3.5/T1, BITITAEEH$05 K.

STC11/10xx RH B 5 ALY @ B 854 AP Bod R . — M2 12T, B2 881, 5
fER8051 L HLAHIE]; AN —F 21T, T8N, EERE58051 1 FHLK 1245,
T1HE R HEF R T BE A 7SS AUXRH I T1x 12¢R €, R T1x12=0, T1N T/EFE12THER,; W
T1x12=1, T1W TAEAEITHER .
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7.3.2 B 116 ERTZR /=) R EMNRIZRF (CTEF B LHIER)
BB U E I 8% /T BB 1B N 160 B i 28 /1T 8es, TN BT

AUXR.6/T1x12=0
*

SYSclk
s
AUXR.6/T1x12=1

T1 Pin 4+

TL1 THI1
(8 Bits)| (8 bit_s)J_’I TF1 |—>lnterrupt

control

GATE

INTI

SE IS a5 /B AR ORI 10 16608 I 4% /T i as

AU, 2R 1AC B o160 B 25 /1T 8es, HHTLIRISA ATH RIS M At . TL1AISAL
Vi tH R THLEAT ,  TH1 %0 H B AL TCON A [ H AR EAL TR L.

4GATE=0 (TMOD.7)i}, WITR1=1, NERF 35 1H4. GATE=1K}, VA% N INT 1% ) 2
81, IXRE RSk 5 M & . TRINTCONTT /728 N IO A7, TCONZF A7 8 251 X BLAR Th REfifiid
WL A5 TCONFF A2 IR 41

MOT=0/F, £ I IERS| KRG B 5, T I Bh O 5, T1 TR ey
Ko BOT=11F, ZHIFFERERIN K5 AP3.5/T1, RITITAEE 05 .

STC11/10xx R A H 5 HLIT E B 25 A AT Eod 2. — MR 12T, B2 et4hinl, 5
L4805 1 . WAL A —FhRITHER, ARSI, HERMES8051H FHLA124%.
T1HIE 2 B AR IR D) RE A A7 2RAUXRAF T Ix 128 58, R T1x12=0, TN TAEE12TIER; MR
Tix12=1, T TAEFE1THER.
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1. CIEF:
/* */
/* --—- STC MCU International Limited */

/¥ = JHIRSTC 1T KA HLE I 25 10 16457 58 I 8% /1 2 i 2 -/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/AR EALE R A B ST G AR T, e - */
/* VG LERR T A L B R BT R T STCH kL AR T - */
/* */
#include "reg51.h"
typedef unsigned char BYTE;
typedef unsigned int WORD;
//
/* define constants */
#idefine FOSC  18432000L
#define MODE 1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE 1T
#define TIMS  (65536-FOSC/1000) //1ms timer calculation method in 1T mode
#else
#define TIMS  (65536-FOSC/12/1000) //1ms timer calculation method in 12T mode
#endif
/* define SFR */
sfr AUXR = 0x8e; //Auxiliary register
sbit TEST LED = P170; /Iwork LED, flash once per second
/* define variables */
WORD count; //1000 times counter
//
/* Timer0 interrupt routine */
void tm1_isr() interrupt 3 using 1
{

TL1 =T1MS; //reload timerl low byte

TH1 =T1IMS >>§; //reload timer1 high byte

if (count-- == 0) //1ms * 1000 -> 1s

{

count = 1000; //reset counter
TEST LED=!TEST LED; //work LED flash

}
}
//
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/* main program */
void main( )

{
#ifdet MODE 1T
AUXR = 0x40; /timer] work in 1T mode
#endif
TMOD =0x10; //set timer1 as model (16-bit)
TL1 =TIMS; //initial timerl low byte
TH1 =TIMS >>§; //initial timer] high byte
TR1 =1; //timerl start running
ET1 =1; //enable timer] interrupt
EA =1; //open global interrupt switch
count =0; //initial counter
while (1); //loop
H
2. YRR :
/* */
/* --- STC MCU International Limited */

¥ - FRSTC 1T A5 HUE I 85 T 1647 g 6/ TH s i -/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AL S e i PR i Ao 1R 1 — +/
e e T T e AU G LGl g — *

/* */

;/* define constants */

#define MODE 1T
#ifdef MODE 1T
TIMS EQU 0B800H
#else

TIMS EQU OFAOOH
#endif

;/* define SFR */
AUXR DATA
TEST LED BIT

8EH
P1.0

;/* define variables */
COUNT DATA 20H

;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

;1ms timer calculation method in 1T mode is (65536-18432000/1000)

;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)

;Auxiliary register
;work LED, flash once per second

;1000 times counter (2 bytes)

s

B B TR A

HHL: 0513-5501 2928 /2929 / 2966
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ORG
LIMP
ORG
LIMP

0000H
MAIN
001BH
TMI1_ISR

s

;/* main program */

MAIN:

#ifdef MODEIT

MOV
#endif

MOV
MOV
MOV
SETB
SETB
SETB
CLR

MOV
MOV
SIMP

AUXR, #40H

TMOD, #10H

TL1, #LOW TIMS
THI, #HIGH T1IMS
TR1

ET1

EA

A

COUNT, A
COUNT+LA

$

s

;/* Timer1 interrupt routine */

;timer] work in 1T mode

;set timerl as model (16-bit)

;initial timerl low byte
;initial timerl high byte
stimer] start running

;enable timerl interrupt

;open global interrupt switch

;initial counter

TM1_ISR:
PUSH ACC
PUSH PSW
MOV  TLI, #LOW TIMS ;reload timerl low byte
MOV  THI, #HIGH T1MS ;reload timerl high byte
MOV A, COUNT
ORL A, COUNT+I ;check whether count(2byte) is equal to 0
INZ SKIP
MOV  COUNT, #LOW 1000 ;1ms * 1000 -> 1s
MOV  COUNT+HI, #HIGH 1000
CPL TEST LED ;work LED flash
SKIP:
CLR C
MOV A, COUNT ;count--
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+I
SUBB A, #0
MOV  COUNT+1,A
POP PSW
POP ACC
RETI
END
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7.3.3 BR2BM BNERIERN) R EHMNRIZF (CFEF KL RIZERF)
AT i I 25/ TH S LR R ] B 3 E AR NS ALTHEES, W T EFR.

- AUXR.6/T1x12=0
TF1 Interrupt

SYSclk o
AUXR.6/T1x12=1 Toggle

CLKOUTI

P3.5

TH1 TICLKO

(8 Bits)

TE R 2% /T R 2: 84 B Bh E 2%

TLIFE A EAITRL, T EATHI N AR EFHEATLL, THHASBHRGE, ERENTHIA
BAAE,

4 TICLKO/WAKE _CLKO.1=11, P3.5/T 1% JHIEC BN & I 1o e
o B BT = T1 i R /2
IERC/T=0, TEI 38/ THEESTIX 38 RS oh it %, )
T1 TAEFE TR U AUXR.6/T 1x 12=1) [ % H B B A2 =(S Y Sclk) / (256-TH1)/2
T1 TAEE12THE A (AUXR.6/T1x12=0) i} 45 HH B i #E=(S Y Sclk)/12/(256-TH1)/2
WRC/T=1, N 8/ T U ANk N (P3. 5/T1) tH%k, 1.
R = (T1_Pin CLK) / (256-THI1) /2
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ERTER R ETRIIRIER, ERTER TIEES BRI ERER
; NHERZF R ERT R BT BENRT B A AL iR B AR T IR R

1. CiEF:

/* */
/* --- STC MCU International Limited */
/* --- STC 1T Series MCU T1(Falling edge) Demo ------------------- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/* */

#include "reg51.h"
sfr AUXR = 0x8e; //Auxiliary register

//T1 interrupt service routine

void tlint( ) interrupt 3 //T1 interrupt (location at 001BH)
{
}
void main()
{
AUXR = 0x40; /timer1l work in 1T mode
TMOD = 0x60; //set timer1 as counter mode2 (8-bit auto-reload)
TL1=THI1 = 0xff; //ill with 0xff to count one time
TR1=1; //timerl start run
ET1=1; /lenable T1 interrupt
EA=1; /lopen global interrupt switch
while (1);
}
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2. JCHRIEFT:

/* */
/* --- STC MCU International Limited */
/* --- STC 1T Series MCU T1(Falling edge) Demo ------------------- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */

/* 1f you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */

/*

*/

AUXR DATA 08EH

>

;interrupt vector table

ORG  0000H
LIMP  MAIN
ORG  001BH
LIMP  TIINT
ORG  0100H
MAIN:
MOV  SP, #7FH

MOV  AUXR, #40H
MOV  TMOD, #60H
MOV A, #OFFH
MOV  TLI, A
MOV  THI, A

SETB  TRI
SETB  ETI1
SETB EA
SIMP  §

>

;T1 interrupt service routine

T1INT:
RETI

END

;Auxiliary register

;T1 interrupt (location at 001BH)

;initial SP

stimerl work in 1T mode
;set timerl as counter mode2 (8-bit auto-reload)

;fill with Oxff to count one time

stimer] start run
;enable T1 interrupt

;open global interrupt switch

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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7.4 FI4RIERT SR BN AE P (CRE AL RIZRF)

STC11/10xx £ 5 5. 7 WA = % v] g A2 I B %61 HY : CLKOUTO/TO0/P3.5, CLKOUT1/T1/P3.4,
CLKOUT2/P1.0
55 AT Jm R A B A H A O R IR T BE B AT A
AUXR : Auxiliary register
SFR Name | Address | bit B7 B6 BS5 B4 B3 B2 B1 BO
AUXR 8EH name | TOx12 | T1x12 [UART _MOx6 | BRTR - BRTx12 | EXTRAM | SIBRS

WAKE CLKO :Clock output and Power-down Wakeup Control register
SFR Name |Address| bit B7 B6 BS B4 B3 B2 B1 BO
WAKE_CLKO| 8FH |name - |RXD_PIN_IE|TI_PIN_IE|TO_PIN_IE| - |BRTCLKO |TICLKO|TOCLKO

BRT : Dedicated Baud-Rate Timer register
SFR Name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO

BRT 9CH name
Rk T A AE A8 AUXR/WAKE_CLKO/BRTHICiE = 7 1 :
sfr AUXR = O0x8E; / /B R T B B TR AR AUXR [ Hu bk 75 #A
sfr WAKE _CLKO = O0x8F; /B BNk Th R 27 A7 BS WAKE _CLKO bk 5 B
sfr BRT = 0x9C; / /B INASBR T 6 25 A7 A BRT [ M hik 75 1A

Rk T A A7 25 IRC_CLKO/INT _CLKO/AUXR L 48 = 7 1 :

AUXR EQU 8EH SRR Th e 2 AF 23 AUXR () ik 75 B
WAKE CLKO EQU  8FH SHT G N R R T e 25 17 % WAKE_CLK O Hh b 75 1
BRT EQU 9CH ST I N BRI Dh fig B A7 48 BRT [ bk 75 B

Wi A1) I CLKOUTO/P3.4F1ICLKOUT1/P3.5% il Hi i 4o -
CLKOUTO0/P3.4FICLKOUT1/P3.5 1 i iy t 44 i tHWAKE_CLKO %7 4725 ) TOCLK O Al

TICLKOfz . CLKOUTOR %y H I B4 22 H 5 i #5042 1], CLKOUT 14 % H B 8 49128 b o N

aw P, AR LI E N 4 75 2 AR e I 2R A 277 2K (867 B 3 R 20) , AN EL S VA R )

5E I 4% T, 15 CPU S Bt 18T

SRR Th e 77 %% . WAKE_CLKO (Mihik: 0x8F)

WAKE_CLKO :Clock output and Power-down Wakeup Control register (A~ 1] fi7. 53-1ik)

SFR Name |Address| bit B7 B6 B5 B4 B3 B2 B1 BO
WAKE CLKO| 8FH |name - RXD_PIN_IE |T1_PIN_IE |TO_PIN_IE - BRTCLKO |[T1CLKO| TOCLKO

B6 - RXD PIN IE: BT, FLVFP3.0(RXD) FHIEERL, thAEHERXDYEHEpowerdown.
0: 251EP3.0(RXD) NPV ERI, 25 1ERXDM:Epowerdown ;
1: foiFP3.0(RXD) R &Y ERI, U RFRXDM:fEpowerdown o
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B5-T1_PIN_IE: s, RFTU/P3.SHI T EHT BT Brbr &, AT 1IN B powerdown.
0: ZEIET1/P3.SHH R PRI E TR WiAR &, R IET 1M EEpowerdown ;
1: VTIPS R BT WibR &, R VT powerdown .

B4 - TO_PIN_IE: sl BT, VFTO/P3.AJ T B B TO Wrds &, 1 AEAETOMIME i powerdown.
0: ZEIETO/P3.4M T P& BTO Wik &, A% IETOMINE B powerdown
1: FCYFTO/P3. AR FEUT B TOH ks &, R TORIM: f powerdown »

B2 - BRTCLKO: &7 o ¥FKP1LOBHIED B 7 45 % &k AE 2% (BRT) 1 I H CLKOU T2
1: FUVFKEPLOJAIEC B ST 38 i 26 U A2 4% (BRT) 1 B i HE CLKOUT2,
B A AT R =BRT V8 H % /2
BRT T/E/E1 AR % A% = SYSclk / (256 - BRT ) /2
BRT LAEAE 12T U )% 45 = SYSclk / 12/ (256 - BRT) /2
0: AFVFEEPLOMIEC B AT 4 25 A2 2% (BRT) B B i HE CLKOUT2
Bl - TICLKO: &5 feVFKP3.5/T 1IN B 4 € i 25 T1H B £ i CLKOUT
1: SVPHP3.S/TUHIRC B N e B 28 T 1B £ tH CLKOUT1,  JthE e B 28 T1 R g L
VEAERE 2 (87 [ h EE A5 70) , CLKOUT L HA I A i3 = T35 % /2
T1TAELEITHEL IS (4 A% = SYSclk /(256 - TH1 ) /2
T1 TAEAE 12THE 20 4 AR = SYSclk /12 /(256 - TH1) /2
0: ARVFKEP3.5/T 1AL E A e BT 25 T1 I £ 4 H CLKOUTI
B0 - TOCLKO: &7 fo V4 P3.4/TOJKIFC & 9 7€ i 28 TO1 i £ - CLKOUTO
1: FOVFKP3.4/TOMINE B A e i 25 TOF i #h 4 H CLKOUTO, b e BT 28 T0 H g T
YEAERE 2 (867 EH sh E AR ) , CLKOUTO% HY IRFBh AR = TR % /2
TOTAEFELT A it A% = SYSclk / (256 - THO ) / 2
TOLAEAE 1 2THE U )% Hi 3% = SY Sclk / 12/ (256 - THO) / 2
0: ANAEFEP3.4/TORINE B 58 I 2L TO R I 8h i HH CLKOUTO

Rk DIRE P A74% . AUXR (Hihik: 0x8E)
AUXR : Auxiliary register (/A f7 F-41k)
SFR Name| Address| bit | B7 | B6 BS B4 | B3 B2 Bl BO
AUXR | SEH | name | TOxI2 | TIx12 |UART MOx6|BRTR| - | BRTxI2 | EXTRAM |SIBRS

B7 - TOx12: 3E) &30 & F2 4 .
0: ERT2F0TE ST Z8051 5 1 #L7E I 28 O &, BP12434i;
1. SER#F0IEE /&8051 B AL B i B8l FE A 1265, HIAS 7340

T3 [E S T PR A A HHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 245



STC11F-10Fxx &R 5 ¥4 ML HE RS STC — 80515 HLABREE — M, 4Bk K805 1 WL T A 7]

B6 - T1x12: & W &% 138 FF Fas 4 .

0: SERTES1THEE Z8051 5 Fr HL5E i B3 HOEE S, BI124340;

1: GEIN 2% 13 FE 8051 B Fr WL E I 283k FE 1248, BI04

WRUART & O HTIE NP R R R AR, T ETIx1242 e 2 UART & 12 12TiR 21T,

B5 - UART_MOx6: #5015 18 5 15 B A .

0: UARTH A RO RAE G805 1 B 5 ML ER R, BI1249 4

1: UARTH LI 0 )38 B AL 48805 1 B Fy WL H L3 R 6, BI240 4.
B4 - BRTR: J7 ek A4S 1s T HIAL

0: ARV F R AERRIBIT;

1: RIS R R AR IEAT
B2 - BRTx12: JHAZJ R 3Rk AR g8 i Bdshi A .

0: JhSTP R R A RS 12 0 Bt B— Ik

1 o7 R R R A RS RE LA B - B — I
B1 - EXTRAM: N/ 4MNHRAMATE % HI47 o

0: RFEHANEY RBRI1024F55 9 ERAM;

1. 2R A RER10247759 FERAM.
BO - SIBRS: 11 (UART1)F i 45 3% 02 A e e 47 o

0: MEFEEM 2 1/ENE T1 (UART) B 3 R AR 28

1: BRSBTS R N E 1 (UART D) SRR ZR R A 88, LGN 52 I 2% 145 31 B
T AT DR AT S B A A .

] 1 FH CLKOUT2/P1.0% i H i 4
CLKOUT2/P1.0f i %t 4% = BRT Vi t %2 /2
BRTx12 = 1,375 3Rk Ao TARAE 1T
CLKOUT2 TAEAE 1 THL I )40 H 415 = SYSclk / (256 - BRT ) /2
BRTx12 = 0, 7SR A £ 28 TAEAE 12T At
CLKOUT2 TAELE 12T % i i = SYSclk / 12 /(256 - BRT) / 2

FH PAEFE R b n ] AR ¥ B CLKOUT2/P1.0%S 4y H e
1. XIBRT 2717 5 M7 0 56 2B 2% 58 I 3% 1% 80, B 25 4 fH, BRT = #reload_data
2. W AUXR A A7 2% FF FUBRTRAZ B 1, 1R i o A 2R 2% e i 2% 17
3. XfWAKE_CLKOZ 7 %% FUBRTCLKONL B 1, THHH 7 45 R ke A= 8% rE i 22 35 HI4EP1.0
1% H 4
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7.4.1 FERTEZ08Y ] 4RI R hie th AN AEFr (CREF BOLRAEFT)

1. CIEF:

/* */

/* --—- STC MCU International Limited */

/* — JH/RSTC 1T RF1 5 HLIE B 2850 AT G R B B - */
/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82905966 */

/* --- Tel: 86-755-82948412 */

/* - Web: www.STCMCU.com */
L LI ISV G e ] 7 — )
/% WEERE 7 AR B AR 1 STCHY AR KR ST —--mm - */

x ¥

#include "reg51.h"
/1

/* define constants */
#define FOSC  18432000L

//#define MODE 1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE IT

#define F38 4KHz (256-FOSC/2/38400) //38.4KHz frequency calculation method of 1T mode
#else

#define F38 4KHz (256-FOSC/2/12/38400) //38.4KHz frequency calculation method of 12T mode
#endif

/* define SFR */

sfr AUXR = 0x8e; //Auxiliary register

sfr WAKE CLKO = 0x8f; /Iwakeup and clock output control register

sbit TOCLKO =P3"4; //timer0 clock output pin

/

/* main program */
void main()

{
#ifdef MODE IT
AUXR = 0x80; /timer0 work in 1T mode
#endif
TMOD = 0x02; //set timer0 as mode2 (8-bit auto-reload)
TLO = F38 4KHz; //initial timer0
THO = F38 4KHz; //initial timerQ
TRO = 1; //timer0 start running
WAKE CLKO= 0x01; //enable timer0 clock output
while (1); //loop
}
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/* */

/* --- STC MCU International Limited */

TSR YL N I e N or T e — *
/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82905966 */

/* --- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */
L il RNy ats G Il o7 ) S — *
JEF T T S LTI g 001 e T — *

/* */

;/* define constants */
#define MODE 1T ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef MODE IT

F38 4KHz EQU 010H ;38.4KHz frequency calculation method of 1T mode is (256-18432000/2/38400)
#else
F38 4KHz EQU OECH ;38.4KHz frequency calculation method of 12T mode (256-18432000/2/12/38400)
#endif
;/* define SFR */
AUXR DATA  08EH ;Auxiliary register
WAKE CLKO DATA  08FH ;wakeup and clock output control register
TOCLKO BIT P34 ;timer0Q clock output pin
ORG 0000H
LIMP  MAIN

>

;/* main program */

MAIN:
#ifdef MODEIT
MOV  AUXR, #80H ;timer0 work in 1T mode
#endif
MOV TMOD, #02H ;set timer( as mode?2 (8-bit auto-reload)
MOV  TLO, #F38 4KHz ;initial timerQ
MOV  THO, #F38 4KHz ;initial timerQ
SETB TRO
MOV WAKE CLKO,#01H ;enable timer0 clock output
SIMP  §
END
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7.4.2 ERE1BY ] GRAZET e AN AR Fr (CREF BOL4RAEFT)

1. CIEF:

/* */

/* --—- STC MCU International Limited */

/* — JH/RSTC 1T RF1 5 HLIE B 28 L AT G FE B B - */
/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82905966 */

/* --- Tel: 86-755-82948412 */

/* - Web: www.STCMCU.com */
L LI ISV G e ] 7 — )
/% WEERE 7 AR B AR 1 STCHY AR KR ST —--mm - */

x ¥

#include "reg51.h"
/

/* define constants */
#define FOSC  18432000L

//#define MODE 1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE IT

#define F38 4KHz (256-FOSC/2/38400) //38.4KHz frequency calculation method of 1T mode
#else

#define F38 4KHz (256-FOSC/2/12/38400) /138.4KHz frequency calculation method of 12T mode
#endif

/* define SFR */

sfr AUXR = 0x8e; //Auxiliary register

sfr WAKE CLKO = 0x8f; /Iwakeup and clock output control register

sbit T1CLKO =P3"5; /ftimerl clock output pin

/1

/* main program */
void main()

{
#ifdeft MODE 1T
AUXR = 0x40; /timer]l work in 1T mode
#endif
TMOD = 0x20; //set timer1 as mode2 (8-bit auto-reload)
TL1 = F38 4KHz; //initial timer1
TH1 = F38 4KHz; //initial timer1
TR1 =1 /ftimerl start running
WAKE CLKO = 0x02; //enable timerl clock output
while (1); //loop
H
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2. LYwIERF:

/* */

/¥ --- STC MCU International Limited */

e PRSI VOR U Y L R R R P I Vo — */

/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82905966 */

/* --- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */

L S g e o )iy N ———— */

/*ABERR T R BOCFE AT T STC BB AR - */

/* */

;/* define constants */

#define MODE 1T ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE IT

F38 4KHz EQU 010H ;38.4KHz frequency calculation method of 1T mode is (256-18432000/2/38400)
felse

F38 4KHz EQU OECH ;38.4KHz frequency calculation method of 12T mode (256-18432000/2/12/38400)
#endif

;/* define SFR */

AUXR DATA  08EH ;Auxiliary register
WAKE CLKO DATA  08FH ;wakeup and clock output control register
T1CLKO BIT P3.5 stimer] clock output pin

ORG 0000H

LIMP MAIN

s

;/* main program */

MAIN:
#ifdef MODE 1T
MOV  AUXR, #40H stimerl work in 1T mode
#endif
MOV  TMOD, #20H ;set timerl as mode?2 (8-bit auto-reload)
MOV  TLI, #F38 4KHz ;initial timerl
MOV  THI, #F38 4KHz ;initial timerl
SETB  TRI
MOV  WAKE CLKO, #02H ;enable timerl clock output
SIMP  §
END
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7.4.3 JRIRHFER &S 2R A AT AR AZ AT e AONIK AR (CROLRIEF)

1. CIgF:

/* */
/* --- STC MCU International Limited */
P wec RSTC 1T 2R 8y HUAST R 2 2 A 38 0 T Rl i -/
/* --- Mobile: (86)13922805190 */
/* -—- Fax: 86-755-82905966 */
/* -—- Tel: 86-755-82948412 */
/* —-- Web: www.STCMCU.com */
L S g g e T 1Ry T —— */
/% GETERE P H B R A A T STCHI Bk KRR T —-mmmm e */

/* */

#include "reg51.h"
/]

/* define constants */
#define FOSC  18432000L
/l#tdefine MODE 1T

#ifdet MODE 1T

//Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#define F38 4KHz (256-FOSC/2/38400) //38.4KHz frequency calculation method of 1T mode
felse
#define F38 4KHz (256-FOSC/2/12/38400) //38.4KHz frequency calculation method of 12T mode
#endif
/* define SFR */
sfr AUXR = 0x8e; //Auxiliary register
sfr WAKE CLKO = 0x8f; //wakeup and clock output control register
sfr BRT = 0x9c;
sbit BRTCLKO =P170; //BRT clock output pin
/
/* main program */
void main()
{
#ifdef MODE IT
AUXR = 0x04; //BRT work in 1T mode
#endif
BRT = F38 4KHz; //initial BRT
AUXR |= 0x10; //BRT start running
WAKE CLKO = 0x04; //lenable BRT clock output
while (1); //loop
}
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/* */

/* --- STC MCU International Limited */

/% - WRSTC 1T ZRHIH WML IR 258 A d 1R AT i R A e iy -/

/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82905966 */

/* --- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */

L Y 1 1 TS L TR ) e ——— ¥

/* VELERR P R O E R A A 7 STCR BTk RS - */

/* */

;/* define constants */

#define MODE 1T ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdlef MODE IT

F38 4KHz EQU 010H ;38.4KHz frequency calculation method of 1T mode is (256-18432000/2/38400)
#else

F38 4KHz EQU OECH ;38.4KHz frequency calculation method of 12T mode (256-18432000/2/12/38400)
#endif

;/* define SFR */

AUXR DATA 08EH ;Auxiliary register
WAKE CLKO DATA  08FH ;wakeup and clock output control register
BRT DATA  09CH
BRTCLKO BIT P1.0 ;BRT clock output pin
ORG 0000H
LIMP MAIN

s

;/* main program */

MAIN:
#ifdef MODE 1T
MOV  AUXR, #04H ;BRT work in 1T mode
#endif
MOV  BRT, #F38 4KHz ;initial BRT reload value
ORL AUXR, #10H ;BRT start run
MOV  WAKE CLKO,#04H ;enable BRT clock output
SIMP §
END
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7.5 HZIntel 8051 F F #l EBT230/189 2 Ff 25451

(51 e/ Es A, i /A Es N HmE R EFR R RN HER, BIRTPY
Gk, IEFRBEEST, EMU SRS EWIE, WS EIRS T, S S E A%
EEAEN T, WEF KSR
1) TAEJ7 %85 (TMOD. T2C0N) [ E ;
2) THEWIME T 3535 N THx. TLx. RCAP2H. RCAP2L;
3) T R VFAZETx EARWEE, M3 EHLIF R
4) JE/IERITRx IR B 2% .
PR LA SE I/ - E B 08k 1 — R B A4
8051 R A HL F HLAY e I 28/ THEER 0B 1 & INWT in L dE AT oy, BB mvh4ess, Rk, sk
ANHE E N S BRI BB E AT BB AT BB A28 THx . TLx 2, 1 A Z0Ks SEBR T 40 E DA
2%, 20 2URNRER AN, DAHAMDE B B E THX R TLx
B LBRTFEUECNX, TS KR n (n=8. 13, 16) , M3 AN TFEe 88 THx . TLx it
HWME N2 —x, N2 B .. Bltn, TAE T ROMH 3K E N34z, Min=13, LL2"M#H,
TAE T R K E 16, MWin=16, LA %2, Fril, iHEWIMEN (x) = 2"x.

TR, SRS AR, MOALES S E i R I O R, R AR N
M ARG Pk € i) EATH A B8 I . B CLEAeMEz A, AL i 3 -

12 12

N nf:l:ﬂ\:: = =
LA JE 3 T ATk us 2us

bR ERS I ] Te = x « Tp

X ToLa AW, TP € I Ia], ONPT ik Ek. ToMTp—BON CRME, £E5RH
Tp/a BRI AT SRAFAT T TH (A x, FRRExoRAMY, RISRAR R EWIE. B

(x) fp= 2" - x
Bhn, BCEREIATe = 5ms, HLEEHITP = 2us, AR ERHHkE
5ms
= _ v
X T 2500{X

Wik F TAE 701, Min=16, 0 78 B A 5 i A ) - SO N -

(x) fh= 2" - x=65536-2500=63036, I Tt oAl LA SO+ /NI A BISRIFES
57 }93CHEE NTLx, =58 AF6H%E N THx H o

TAEAO. 1. 20 E R IH RS 788192, 655361256,
XM R B, N TR SERR TR BRI 5 AR 3 s A 7S kA R
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[F2) it/ 5ss N A gmfe, RN RS, e /8 e, e ETe
= 10ms, FAFEN12MHz, A 10ms ] EHIEREE . &2 TAET R tHEA T EWIE: K8
LSEHIME NFOH, w847 #11H NDSH.

(D Ve

PBHIaaH, — AL ERE R AR BT SR € I/ T B as 24T DhRE 1 M S 8O E S5 TUE.
FEFF, AGIHIH R P a0 T -

START:
; EREFER
MOV SP, #60H s B HERRIX 4k
MOV~ TMOD, #1OH s EFETL. EREEL, TAET
MOV THI, #ODSH ; WEETTHEIE
MOV TLI1, #OFOH s WET T THEIE
SETB  FA ;
SETB  ET1 ;} i
;s HABYIIE AR T
SETB  TRI s JAEITUF G THN
. G FHEF
(2) PRSI
INTT1: PUSH A ;
PUSH DPL ;}fﬂiﬁ;{%#}ﬁ
PUSH DPH ;
MOV TLI, #0FOH ;} Y E
MOV THI, #0D8H ;
s BT A EE AR
POP  DPH ;
POP  DPL ; } M=
POP A :
RETT ;AR [A]
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XEJER T FWIRS TRFREARER. STC11/10xx R 55 A HLI g TR 2Pl &
—AREPWIER AT RIT, RO AR, H RS 1 e B R AR BT R 5%
TR X EHAT

[BI3Y  GFARERIE Bk 58 o ed g I/ T+ B de 28 AT ok B s 7 A, {H t Al 32 P 5 I /3
B 0ml i /T EEs LTI SR B . A e i/ AE80 (T0) Bl #Eat, TAE R 1xt
INTO5| L F 1F Bk rp 3R 47 Mok 9 ko

INTO B i
T TOH % T
Ja 3l fE1k
BEEGATENT, HLEsEIATP Nlus. ABIFER BLm sl in T
INTTO: MOV TMOD, #O9H 5 WTONER 7301, GATEAIL

MOV TLO. #00H ; .
MOV THO, #00H ;} THO- TLOTE0

CLR  EX0 ;. FINTOH My
LOP1: JB P3.2, LOP1 ; EFFINTO S| B 5
LOP2: JNB P3.2, LOP2 ; SRFEINTOS| I i P
SETB  TRO : JHENTOH AR THEL
LOP3: JB P3.2, LOP3 ;S5 INTOfE BT
CLR  TRO ; 1= 1ETO %L
MOV A, TLO s AT EUE %A
MOV B, THO s R AUEAB
: s THELRK SR b 3
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STC — 805158 Jy HLAZER S — A, A BRECKII8051 H A HL BTt/ Al

(4141

FIR g I /T AR 0SS E I/ T B0 10 T 1 50 R4 08w B e N i 11 PR 2 FH 01

FESELE N AR gt b i 2 LS BP0 B R INTOATINT IS Y, o E I /i B A
2o, WARRE TS TG AN b Wil . B %€ I/ TR0 L S AR B AR 7 5
2 CHZWEHEN) , WEITBYIME AR, T DA —AS SR ik, T 2es 8D [H 03 H
B LR W RAREALTF UL, A BN R P WAL, AR T 8850 — S8 rh I
Hi. BAER/THEEST (T KPR E s A s R 7 a8 . AR n il T .

(1) FEFE:

ORG
AJMP
ORG
LJMP
ORG
MAIN:
MOV
MOV
MOV
MOV
SETB

SETB
SETB

0000H
MAIN

001BH
INTER

0100

SP, #60H
T™MOD, #60H
TL1, #OFFH
TH1, #OFFH
EA

ET1

TR1

: HERRF

s BETIHR IR 552

; ERERFAD

; BEEMERX

s BCEEM /TR, T8O 2
s R

3 FFH s
3 PR /TS 1R b
s JRBEN/THEES L

256 T I D R T A PR ]

S 0513-5501 2928 /2929 / 2966
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(2) PWIRFIES (BRI IS )

INTER:

ORG

PUSH
PUSH
PUSH

POP
POP
POP
RETI

1000H
A

DPL
DPH

DPH
DPL

S T AR 55 R ) 2 AR 3

B NHART

} A

Bl R R

3 1R [A

(5] N ARG @EEPL. OFPL. 14350 H B 200 n sF1400 w sHI . Nk, RS
RN /T80 (T0) , ER S, FEMON6MHz, TP=2u s, &4 €% HCNICHA

38,

ARy B il 4 -

(1) WIgatere B

PLTO:

MOV
MOV
MOV
SETB
SETB
SETB
SETB
SETB

TMOD, #03H
TLO, #9CH
THO, #38H
EA
ETO
ET1
TRO
TR1

s WETOEN 7203
s WETLOFIME
s W B THOWIE

il

=K
N =E

B B TR A

HHL: 0513-5501 2928 /2929 / 2966
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(2) BT AR 25 72 7 B

1)

INTOP:
MOV TLO, #9CH ; EHTREYME
CPL P1.0 ;3 XTPL. Ofr 15 5 HUx
RETI ;5 IR [A

2)

INT1P
MOV THO, #38H s BT EAIME
CPL P1.1 ;3 P11 HE 5 BUR
RETT ; IR [A

E SR N FH R S AR A T R T

(1) SERF /T (K S

SERS /B R At BUE 2T Rl 0% Y 1 EHLE SR P A 2], el A RRAE A B Bl it
A7 o AEAN IR O3 375 K F 17 2 S AL N2 A B 0 H AR BRAE AR I (D REAR ,  FLK R 3 I ot BB SR
BB A RTAR, — AR EN 3 HLE AL L, ey Semf A B Rk %E. K%
KON 7 5 ] BIEANTE, AEX R BOR SCIN PR 237 5 DR AT AME S it -

T ey e b S S AR TR SE RN, X E I/ B AR5 R0 T E A AR S —
e FH T v T SE N T SR A S AR B R 22 RN 2 IR HaE S AN R W E /R
TP T N GERS , DU E R TR 55 R B MR SRR 1A T BE T SRR,
Il FH T Il S R

Blane e w7 RIBCE R o, BT IR ERRE S A Semf iR 7%2 . X A& VR A
ENBAMEINE LIRS RGUGARZE . PTEBIAAME, RIFE A WAk 5RO T TLx EFT & i
BAMERS, BORETHx TLx M 8103 B SCEHT MOTTUa kS THAU B B . FF M B T B
FHATE R E . BRI AMET
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CLR
MOV
ADD
MOV
MOV
ADDC
MOV
SETB

(2) FhFTHETH T EE

EA

A, TLx

A, HLOW

TLx ’

A, #HIGH

A

A, THx

THx ’
EA

A

s AL rp i

s BRTLx S A

: LOWA SR 19 v 29
s WERFTHEIE

o R TR E %A
TR R

s BEE i EoIE
el i

FEBN SRS AT A E I/ TH RS T EUE N, A RAIE R, ST Reth R . XRFIVA
A REAE [A]— Ik 2 [A) I 3 B THx AN TLx A R THE R . BB, SEERTLx S BETHx, RI9E I /i Hrds ib
TIBATIRAS, BTN AR 7 A 13 THxE AL, T AEBETHX AT 27 A0, X B3 A THx AL A

T [FEE, SeiRTHx S TLx th AT B Hi 4

— bR A TV JeiRTHY, JEEETLx, K RIS A THxEAT EL e 5 P Vs
MMEARSE, ATHGE B RE R I, BMES B, BEREANE - RASEH. ik

HUE7GE S I
RDTM: MOV A,

MOV

THx
MOV RO, TLx
CJNE A, THx, RDTM

R1,

A

s EHUTHxFEAHT
s U TLxFERO

s PREPRURTHXAR, 25 A1 55, S5 Y
s AEIEH, FERPAE T AT, 7500 HE

; K THxAZ TR

T I R T A PR ]
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N a— oo ’ = v

7.6 WIS ERETOTIAREIES12(S

STC11/10xx 2 71| 5 ;i HLIFAUXR 27 A7 4%

Mnemonic|Address| bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8Eh |name|TOx12|T1x12|UART MO0x06| BRTR - BRTx12 [EXTRAM|S1BRS
SE I 2RO E A 281 :

STC11/10xx RFAZITHIB05 1 ML, N T AL 48051, I AR 0FIE i #3157 J5 R A£ 488051
B, BENI290 00, XJE N T aAE48051. HU Al Rk T 127000, Sl EIEMILT,
TOx12: 0, ER#R0ZALS8051HE, 12740;
1, SER#R0ME B RAE 8051111215, AN
Tix12: 0, ERF AR 1RAES805 KL, 12534
1, SRS A S8051 /1215, A4
W UART & [ FH 5 I 28 LSO R R AR 28, TIx1 207 s il LA HIUART B /2 12TIE 21T 1

UART & 45200 :
STC11/10xx R A& LTS0S L ML, AT AL 48051, UARTH: M E A7 5 & AL 580511
UART_MOx6: 0, UARTH HEEER0/2AL ST 12THIS05 Li# &, 1257 4i;
1, UARTH: C s O B 2 A i 12805111665, 2434
U5 P 8 I S8 T LM 4 3 A B3, UART B T i T 1A 88 HE SR e o

BRTR(S2TR): 0, ARVFMSLPEAER K ERISAT
1, VPRSI R R AR IEAT
BRTx12(S2Tx12): 0, MALPREHR RSS2 BB H— ik
1, ML ORAE SN B — IR

EXTRAM: 0, Vil A& FEII10247 454 ERAM

1, ZEIEfEFH Y A 1024 7759 FERAM
SIBRS: 0, k%, PR AERESER 251, SIBRSZ H B KA Sk £ 41

1, MSLPERR R AESE B DR BRr R R A AS, BEIN e I 38 1R BB TR, o DME N
M 5 I A

K

VESH
5 VAT DA 6 I 85 VIOBCRF R R A%, AT UG BT ke R R A A (2) AR R R R A

il

&
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7.7 HNEBRIRN G, BigEMWEE £ F 2 i a3 mgad M~ 17 R
STCL1xx R FH A HLAERE N AU, B T ] DL I A58 A W 2 AT e i 4b, 3] PLTE
TEA NS A IR G5 O e R P T st P L B 2 o IR R CPU, i K B IR TAEIR S
(STC10xx R TCUL TN AE) o
STC11xx 51 8 ML R Bk Th it 25 17 2S WK TCHAIWK TCLHEAT B B AN 42 1 o

WKTCL (AA] £z F-41k)
SFR name | Address bit B7 Bo6 B5 B4 B3 B2 Bl BO Reset Value
WKTCL | AAH name 0000 0000B
WKTCH (ANA] 7 3-41)
SFR name | Address bit B7 B6 BS B4 B3 B2 Bl BO | Reset Value
WKTCH | ABH name |WKTEN 0000 0000B

PN B4 FEL MG T 5 P B — AN 12067 S N 8%, (WKTCHI3:0], WKTCL [7:0]} ¥ e K 1207 11 Hfi (4096
A, EROFTEETH %L
WKTEN: PN 303152 ML JE 5 s 8 FRO A6 e 42 71 57 o

WKTEN=1, JoVF PN &R LG R o B 2% 5

WKTEN=0, 2% il Py B s LG R 2 B 2% 5

I AWK TCH 2 A7 78 T WK TEN (Power Down Wakeup Timer Enable)fVE ‘17 , {#ifE
P 84 M T L FH R IS 2%, S4MCU— HLidk APower Down Mode, P4 35H FLR i F o INF 28 5 TR 48
TG B RITHER) S (WKTCH3: 0], WKTCLL7: 0]} B 4788 BT & I HEBUE A & 5 3k 5 3 R APk ¥
7%, MCU%54532768/16384/8192/4096 i % (FH FH F AEISPRE AR P IS A AT IR ED J&, MCUIA A LIS
RGN NTTFEREEIR AR e RS O 2R R, B EMIEZACPU. T4E, CPU FR1GRS
BhE, TR LU B L Ty RS T AT
DA S S IS B8 T — YRS [R] 29 560us, 24 59R% ZE 5K
PN S RN FH 7 B 4 B R BT (3] 249 956 0uS
P S50 et FE G P ) I 2 B R TH RS 1] 29 560us x 4096 = 2. 3S
. {5 EWKTCH[3:0], WKTCL[7:0]} ZF 785 M{ESE T 10, WMNRG B ES) RAR IR
T i AR K TR A 560uS x 10 = 5600uS
e (WKTCH3:0], WKTCL[7: 0]} A7 2 FIMESE T 4096 (B KAE = 4096 = 2'2), NN FR
GRS RGIRG %%, TR BEERF IR RIA 560uS x 4096 = 2. 3S

{WKTCH[3:0], WKTCL[7:0]} = 1, 560uS x 1 = 560uS
{WKTCH[3:0], WKTCL[7:0]} = 10, 560uS x 10 = 5.6mS
{WKTCH[3:0], WKTCL[7:0]} = 100, 560uS x 100 = 56mS
{WKTCH[3:0], WKTCL[7:0]} = 1000, 560uS x 1000 = 560mS
{WKTCH[3:0], WKTCL[7:0]} = 4096, 560uS x 4096 = 2.3S

PRI TAE: LR B AR 1 ST ThAE N 2uA
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STC — 805158 Jy HLAZER S — A, A BRECKII8051 H A HL BTt/ Al

/A FH PN P e FL PR TR E IS A R e B i AR SRR AR (CRE)
x %/

/* --- STC MCU International Limited

*/

/* --- STC10/11xx Series Wakeup MCU by WAKEUPTIMER Demo ---*/

/* --- Mobile: (86)13922805190

*/

/* --- Fax: 86-755-82905966
/* --- Tel: 86-755-82948412

*/
*/

/* --- Web: www.STCMCU.com

*/

/* 1f you want to use the program or the program referenced in the ----*/

/* article, please specify in which data and procedures from STC

/*

¥/

*/

//INOTE:STC10xx series does not have this function

#include "reg51.h"
#include "intrins.h"

/* define SFR */

//wake-timer low 8-bit counter
/Iwake-timer high 4-bit counter

//work led

sfr WKTCL = 0xAA;
sfr WKTCH = 0xAB;
sbit P10 = PI170;
/]
void main()
{
// WKTCL = 0xff;
// WKTCH = 0x8f;
// WKTCL = 0x01;
// WKTCH = 0x80;
WKTCL = 0x64;
WKTCH = 0x80;
while (1)
{
P10 =P10;
PCON = 0x02;
_nop_();
_nop_();
¥
¥

//lenable wake-timer and set interval to MAX (4095*560us)
//(MAYBE NOT ACCURATE)

//lenable wake-timer and set interval to MIN (560us)
//(MAYBE NOT ACCURATE)

//enable wake-timer and set interval to 100*560us
//(MAYBE NOT ACCURATE)

//complement work led
//MCU enter power-down(STOP) mode

262 T I D R T A PR ]
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; /A FH PN P o R U S I 25 R e i e AR SRR R P CIE SR

;/* -—- STC MCU International Limited */
;/* --- STC10/11xx Series Wakeup MCU by WAKEUPTIMER Demo ------------ */
;/* --- Mobile: (86)13922805190 */
;/* --- Fax: 86-755-82905966 */
3/* --- Tel: 86-755-82948412 */
/% -—- Web: www.STCMCU.com */
;/* If you want to use the program or the program referenced in the ------------- */
;/* article, please specify in which data and procedures from STC = -------------- */
¥ */

//INOTE:STC10xx series does not have this function

;/* define SFR */
WKTCL DATA 0AAH
WKTCH DATA 0ABH

ORG 0000H
LIMP MAIN

s

;/* main program */

MAIN:
; MOV  WKTCL, #0FFH
; MOV  WKTCH, #8FH
; MOV  WKTCL, #01H
; MOV  WKTCH,#80H
MOV  WKTCL, #64H
MOV  WKTCH,#80H
LOOP:
CPL P0.0
MOV  PCON, #02H
NOP
NOP
SIMP  LOOP
END

;wake-timer low 8-bit counter
;wake-timer high 4-bit counter

;enable wake-timer and set interval to MAX
;(4095*560us) (MAYBE NOT ACCURATE)

;enable wake-timer and set interval to MIN

:(560us) (MAYBE NOT ACCURATE)

;enable wake-timer and set interval to 100*560us

;(MAYBE NOT ACCURATE)

;complement work led
;MCU enter power-down(STOP) mode

R IE E SRR T AR A EL:
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STC11F-10Fxx & 51 ¥ K WL F6 7 STC — 8051 HLAEREE — Wb, AERIFKAIS8051 5 KL it AF
£ o= /L= s =
£8E RITOAIE

STC11/10xx 2 1 ¥ 5 LN B A — AN THRER SR X TR T E 1, 5445418051 41
HI R O SE s . WALANEAMSI BN, RiEgEMaE, TTLARR REMEREYE. RiX%
Es LS NSRS, FRlggehas Rag A e s N, , RImAAZE a8 ar DUOLH —A4
HihERS (99H) o PEANE RS SR B AT A5 R R T G B 72 25 SBUF .

AT G WA 4R TAE DT, FHorp Ry SR B R R R nI AR 1, SR A e i, DAEEAS
[E N 37 o PR 28 B 9 e I 28 /0P8 72 28, R 15 BN TR) R D R R R B AN [H] 1
TAER . ENUAT @R e b b7 SO ks T R A, R+ Ris .

STC11/10xx Z 1 . AL AR AT 10 X6 2 [P RE A48 43 A2 TXDFIRXD 5| Jl o 383k % B Rk Dh e 2 A7 7
AUXR1H [JUART PI/AUXRI.707, H47 1 (UART) BHRERT LLZEPS AP L 2 (AR V). 244
1T I ThRELEPS LTSI, oF 87 (K5 B2 P3.0/RXDAIP3.1/TxD . 24 AT I IhAEAEPT I SEHL, %
R 2 P1.6/RxDFIPL.7/TxD.

STC11/10xx Z A H 5 AL B ATIEAS 11, BRATEIR@EE 4, En] 7 @i sl — A a2 AN
ITVOI, BfEH—IFH, BT RBETIMNES.

8.1 RITOMXFFR

. Vo Zan =)

%% k| e | R AATS Lo | Lf
BRT Baud-Rate Timer | 9CH 0000 0000B
AUXR Auxiliary register S8EH TOx12|T1x12[UART_MO0x6 BRTR| - |BRTxl2 EXTRAM|SIBRS 0000 x000B
SCON Serial Control 98H [SMOFE| sM1 | sM2 | REN | TBS | RB8 | TI | RI [0000 0000B
SBUF Serial Buffer 99H XXXX XXxxB
PCON Power Control | 87H [sMOD|sMopo | LvDE | POF | GF1 | GFo | PD | IDL | 0001 0000B
IE Interrupt Enable | ASH | EA |ELvD| - | ES | ETI | EXI | ETO | EX0 |00x0 0000B
P Intemfé‘zriority Bsg |- [PoyD| - [ps[Pri]Pxi| P10 | PX0 | 60 0000B
SADEN | SlaveAddress | poy 0000 0000B

Mask
SADDR Slave Address A9H 0000 0000B
AUXRI |Auxiliary register]| A2H | UART Pl | - | - | - | GF2 | - | - | DPS |0Oxxx 0xxOB
CLK_Output Power - rxp_pIN IE |T17PIN71E|T07PIN71E| B |BRTCLKO |T1CLKO|TOCLKO

WAKE CLKO | down Wake-up control 8FH x000 x000B

register
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1. B1TO¥EHIZF FEESCONFAPCON

STCI1F/10Fxx R H1 5 K AL AT T B TN HI 5 A7 8% . AT 01 35 77 25 SCON A %
PRI T RE 25 77 28 PCON.

FRAT ¥ 25 47 88 SCON FH T 5 Hi A7 A5 10 AR 7 AR S szl ohg . g X0 F -
SCON : HAT#E M A f7as (Al f F-hk)

SFR name | Address bit B7 B6 B5 B4 B3 B2 | Bl | BO

SCON 98H name | SMO/FE | SM1 | SM2 | REN | TB8 | RB8 | TI | RI

SMO/FE: 4PCON%F /728 H1 [{)SMODO/PCON.6AL AT, %A F T iiis A o 244800 21—

TERAF LAY, JEITUARTES Z8 BB %A . BN HRES.
M PCONZHAT 22 1 fISMODO/PCON.6K7 O, %A FISML— 45 & 5 473045 1 TAE
F, WRERTR.

ForpSMO. SMI#% T A A E HR AT 1 AR D7 3

SMO | SM1 | TAE | Theg i g
SR HAT v .
. . . HUART MOx6 = O, P& ESYSclk/12,
0| 0| 7sto ﬁﬁ’ﬁzﬁm% MUART MOx6 = 1, 4% 2SYSclk /2
. 817 UART, U S — A A i
0 1 1 2 A (25MOP/32 )< (GE I B8 11138 HY 2R BEBRTAR ST G R o A B8 135 %)

1

0 Jik2 IFTUART |(2°V°° / 64) x SYSclk R %4t TAEN iR

1

N 91ﬁUART, SMOD o 24 2% /b V) % L B3
1 HR3 (2 /32 )x(GE I 22 11103 B R BRBRTAM S 5 3 % A 2% s %)

MTIx12 =0, SERT2F1MH% H % = SYSclk/12/( 256 - T H1);

MTIx12 = LI, 2R 1M H % = SYSclk / (256 - T H1)

2BRTx12 = Off, BRTMSZIEARRZE KA 48 B H 28 = SYSclk/12/( 256 - BRT );
BRTx12 = 11}, BRTMSZIEARFZE R A48 B H % = SYSclk / (256 - BRT)

SM2:

REN:

TBS:

TI:

FoF 7 28 R3EHLEE R 7807 R2s 7 3k, nSM247 41, RENAZ AL,
MM T R BIRBSAL AT (Huhbm) I A 80% W iE SR AR &M RT3 EHLIE
SR ALFE . WA SRR ML E AZSM247 50, AT 4 BRI RBS A0 ) HH i o
7E77 30N, GnsRSM24 91, T A FE BRI B 245 IR B A B A7 A s SR AR B A RT
A1 72773000, SM2 MoNO.

VTR I B AT B A . A B AIREN, BIREN=LA R BT HBICKRS, 7B 3)
FATHICEIRXD, JFAEE B . B4 EAREN, HIREN=0, N|Z&EEz0.

17 A28 A3, TONBERIERIEMN S, A E R E AL EGE0. B, AT AR
Pt (PR 56 A7 B 22 MLIE A AR e 7 Mol ot/ 5 ot Fr s 26 A

7 R280r A3, R B G . 201, A SM2=0, NIRBS/ZWH K15 1k
fir. 7704 FRBS.

RIEFWIE R Wibs EAL. 750, M AT RIZEIE BRI, A E 3
A, BITI=1, [ ENUE R A W, S s 2 B 52467, BPTI=0. 78 HAth 7 20
o, RIS LA TR UG e i el A S B A, 2B SR R AT
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STC11F-10Fxx &R 5 ¥4 ML HE RS STC — 80515 HLABREE — M, 4Bk K805 1 WL T A 7]

RI:  BCh B RIREN . 777200, M TH0E 58 847 45 A el 4 | s B A7 RI=1,
o] ML R A, e S A WS A R R A, BIRI=0. 7EH A 5 A, SBATHEE
122 1k 57 f4 ) B 2] P SRR r, BPRI=1 () AME L TLSM2UE ) , Ui S
fir, EPRI=0.

SCONWIFT A L nl @ L BN R AL T HZALNA “0” o SCONFTTHLbE EE98H, Al i
hk, B ArHbhlk N98H~~9FH, AR SLIAI B E . MBS SUESCONTIA KN AR, kL
ARPRSEAE T — K188 — MU FPRSIPURS K AEEM . R — kBT RIECETT
G, W HTBS R & H e e, A& BB fME .

HFATIBE R BIER: H—WiURIEE, W EShEAITI, BITI=1, &R A Wb
MBI S — WS B, NEEELE A S B AIRL, BIRI=1, iERPBATE. BT TIMRILL “B02
7 RAMENIER AW, B LA R WA S5 S HE AR R TUL Z R KA B, a7
T R 45 R P R B TIFIRDEAT H 5, SR 50 A Ab B . BRI, PSR B SR b A7 250 AN BE i B
PEEZNEL, UAUEITEAEEO, 75K B B — U =Rk 2 U B ) R

HE VB ] 27 A7 25 PCONHH [(JSMOD/PCON. 7HF W B 5201, 72, I 203 R R 2 5

.

B YR 12 1) 27 A7 SR PCONKE A F

PCON : HJg#H| w78y CRarfr5-4b)

SFR name | Address | bit B7 B6 B5 B4 | B3 | B2 [ Bl | BO

PCON 87H | name | SMOD | SMODO | LVDF | POF | GF1 | GFO | PD | IDL

SMOD: AFFEFEAL . MK EASMOD, RISMOD=1, W& 4755 7301, 24 3199
RN SMOD=0, W% TAEJ5 BTG . AL SMOD=0,

SMODO: T4 5Kl A Az HI67 . 24SMODO0=1, SCONZF 1% %% (ISMO/FEAL ] T-FE (i 15
Kil) ThRE: 24SMODO0=0, SCONZF 17 #% FF [fISMO/FEAL T SMOI)fE, FISM1—itt 5
SE AT IO TAE 0. ZALRFSMODO0=0

2. BITORIEE M F FSESBUF

STCI1F/10Fxx R A1 By AL H: 47 1 22 ph 35 A7 4% (SBUF) BBk /2 99H,  SEfr 2422 i s,
5 SBUF R4 1 58 IR ARF R IE R I %, 2SBUF 1 #R A T 3k 15 LR B 1 a4 20 S0t
IR FR AR, IR RS aFR, 12 a4,

HFATEIEN GG RIS . AR EITEE AT, £5 NSBUFE S EH T,
B ZE N RO A B A7 4%, AT TSN AR 7, RO AL A2 1 A . AR YR
ANEBTAE RS HIE “17 STBSHIMEIE AL AE 8 5890, FHikAT ki,

AT IE U B A 2 ST — DML B 2 o 75 )5 2RO B 7 K 87, oAy 20y
Ofr. MWk sE e, B Fas TP A 7= 3 N B AT B P 2 SBUFHT, LS5 947 2%
ASCONZ A7 a5 FHIRBSAL . U0 5 1T SM2# 15 L2 i 2 O 24 To 24, RBSFISBUF A P B4
Az,

T B2 S I P % i AN TE I 25 A7 S FISBUFZE 2%, M TT B — i B2 A 52K K HE e #8 o
AT ERBENSBUF G, RIS RIFFUGRRU R — M5 R, NN 1Z MU 45 R HT NSBUFZE i 5
BEAEEGE, 5 ET— Wi E % . SBUFLAIFAT J5 Rk A: P 3 B0l s 2k .
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3. RN B R AUXRFIAUXRI

B AT A7 2 AUXRAVAS 20 R &0 5 ST
AUXR : fih#fids eIz 34k)
SFR name | Address | bit B7 B6 BS B4 B3 B2 B1 BO
AUXR 8EH name | TOx12 | T1x12 [ UART MOx6 | BRTR - BRTx12 | EXTRAM | SIBRS

TOx12: &I #0385 5 B AL
0, TIPR0ZM458051 M, 12 4M40;
1, SERFES0 (K RAES8051 912 %5, AN
TIx12: SERF 2% & B AL
0, SEME1 BAL48051 ML, 12 74,
1, SENEE1 FEERAES8051 K12 1%, A
TSR UART 55 [ SE I 2o L0 A 2 R AR 2, TIx1207 Al DA HIUART R LR 12TIE 1T T .

UART_MOx6: HAT O 845 o FE i B AL
0, UARTH MR RO0RE AR 12THIS051# B, 124740
1, UARTH MO B 2 4 12T 8051 /1645, 24340
BRTR: M7 RER KA is AT 4
0, NIAVFMSLPRFR K ERIBAT;
1, SOV R R A ARIBAT
BRTx12: MOSZIEREZ R A A8 v Ed 4
0, FHSLIRAFR R A ST 120 Bh it B— K
1, FRSTERER R ARSI — IR
XRAM: 0, RVHEH AT EII1024F7759 ERAM
1, ZEibfd A 3 R A 1024759 ERAM
SIBRS: HAT YR REZ R AR SR IR B AT
0, R4, BITOPIERRAEFIEFENEFL, SIBRSAZ B O IR RRR R A B IE AL
L, MSZPRER R AESAE N BAT ORISR R R A 8%, LRE e R 28 18 BB, BT DAME Al
S E I g1 A

B AT DGR PR E I 85 1 MR 2 A 2E 48, O m] DL M ST R R R AR AR Ry R A
o B EAUXRAF A7 a5 1 (S IBRS AL (AT LR R A7) V1R, 84T LS ML R R A
AT A R AR A, BRI R I A AT DIOBE I RAE g I 4% /T B /S B HE A .
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STC11F-10Fxx &R 5 ¥4 ML HE RS STC — 80515 HLABREE — M, 4Bk K805 1 WL T A 7]

STC11/10xx RANE R/ HLAAT HAEP3 IERAEPT HIfEH]

4 B A7 2 AUXR IS 20 8 B AL 2 LU R
AUXRI : AT MRS 6 27 47 4 (AN a] A7 FH4k)
SFR name | Address bit B7 B6 BS B4 B3 B2 Bl BO
AUXRI A2H name | UART Pl - - - GF2 - - DPS
UART P1: 0, Hi[I/UART #£P3 [ [RxD/P3.0, TxD/P3. 1]

1, HE/UART 7EP1 [, 8 D MP3 H)45IP1 1 [RxD/P1. 6, TxD/P1. 7]

AT DS LB S R, Al e D@ (578 [RxD/P3. 0, TxD/P3. 1] fI[RxD/P1. 6 I, TxD/P1. 7] 2
EAEE Y, SEHl2d s . @WH ¥ A S BRAT OIRELE [RxD/PL. 6 [, TxD/P1. 7] T
[RxD/P3. 0, TxD/P3. 1] FI/EAISP N4 H@E(E 1, MRt nf LY A A (1338 1/0 1A

4. MR ER K E 2 F FRSBRT

PHST AR A S 2 AF SRBRT (Ml S9CH, & 74 J900H) T (547 25 255 i 7] 5 %4
STCI11F/10Fxx 25 5 A HLAZ 1THIS05 188 Fril, B A5 3 BAL 558051 8 L.

T SLUART & 1 F 2 B 28 ik e 22 s 2 9%, AUXRH R T1x12/AUXR. 647 5 AT LA HIUART &8 O
R12TIER1T.

5. MLt 15 ] F 78§ SADENFISADDR

NT EZHUESE, STCIIF/10Fxx R FI 5 5 HLEEE T MALHLHE 3% 1) 25 77 %% SADENFI
SADDR. FH SADENS2& MATLHHE HEAR 25 47 85 (Huhik BOH, A7 {E O0H) , SADDRAZE ML HbE 7 A7
#& (Hbhik J9A9H, A7 AE HO0H)
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6. 5B ITO XK FFRIEFIP

AT E B R VP AL ESAL T W RV AR AR AR TE, b e VR A AR R A S
IE: M niFZfras (A 3H4h)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE A8H name | EA | ELVD - ES ET1 EX1 ETO EXO0
EA: CPUME I feiFidlAz, BA=1, CPUJFCFWT, BA=0, CPUJHIATA i W H i
EARIE FH AL 7 fo v TR e 22 g il o B H Wil i S S2 EA R 1] UG8 52 4w il
O A T o Vs i AL 2 )

ES: SRAT LR fovRAL, ES=1, SRVFHAT Pk, ES=0, ZEILHAT .

HAT D TR e R I AT PSAL T HR W AR S g 45 i 2 A7 48 1P R, T Se G35 ) 27 A7 48 IR A%
Eav/ I
IP: et fras (Al Az 3hk)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1P B8H name - PLVD - PS PT1 PX1 PTO PX0
PS : HAT IR se skl fg, PS=1, H4T W E UM BT SR d ik,
PS=0, AT AW SCAARAR S 24
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STC11F-10Fxx &R 5 ¥4 ML HE RS STC — 80515 HLABREE — M, 4Bk K805 1 WL T A 7]
/4= He s
8.2 BITOTEEK

STCI11F/10Fxx & 4 5 5 HLI Hf AT 815 A 4% TAER,  wl i o B4 2 F2 6 SCON HH I
SMO. SMIWE #E TS, Hapatl, SRR R BEE, BN KIEMBEI 75
HA A I AL AL ME IR . EREER0H,  HAT D E NI R A s A7 2 .

8.2.1 HRITOTIERRN0: REHILFFR

R ORA, HBATHEE LR RDE AL A A B2, AT DO @5 18 B W B AL
UART_MOx6/AUXR.5 = OB, LI HRERIE 2 NSYSclk/12. 4 847 MR 3K 0 (14388 13 5 B o B 7
UART_MOx6/AUXR.5 = 10, B REF M 2 HSYSclk/2. HAT 14 HRxD (RxD/P3. 05kRxD/
P1.6) sk N, [FI2B ALK (SHIFTCLOCK) HiTxD (TxD/P3. 18(TxD/P1. 7) ¥itl, Ki%k. #
Wit 8 E e, IR TE S .

PN R IE T FE: M ENPATHE R 5 N RIBE T2 SBUFIR A R sh R i%, AT R
SALEE LASYSc1k/128SYSc1k/2 (HHUART MOx6/AUXR.5Hfi 5 A& 1273 51348 & 243 40) (13 4 2 M
RxDA A (MARAL B L), RIESEh bR ETIE 717, TxDE I E B A kef (SHIFT-
CLOCK) . #MmES-19 “Ri%” Fim.

YEESHYG, BN ED, RIEEHHSENDA R (FHSF) . AUURxDRERIE, [
I SO VR T HH R B R AL kit — 1ot (8£7) Hls Sk s bERT, Sl ik FEARAS, RATIR
Frm it 2R WHIERES . ERRORIEEERRT, YDA BRAEETTIEO,

PO FE . MERoRR U, B Ao g KPR &R, EPRI=0, BA7 Sl
HAIREN=18 )3 2 ATEE R0 0L F2 . B s O #R S5, RxDY AR AT R AN, TxD A [R5 fik e
U . AT BRI R SYSe1k/1288SYSc1k/2 (HHUART MOX6/AUXR. 5T 5E & 1243 4iit
JE25 ) o B EnEs-1H “HI” Bk,

M e R WU (807) 5, EHIE S EAL, PR ERIPE 1", 2 EBiiERE. X4
PR, i AR TIBO

TAEFRERON;, SAEZ LB EFEHIAISM2, AR TBSA ARBSAL .  H ik 5 & [
JENSYSclk/1284SYSclk/2, JoiisE Nt gadefit, B8 b B AL I e R Dy [R5 A A7 ik oo

AT D TAERL R0 p R = W EI8-1 A

H R E BT I, B TXAIRXAR ) 520 20 il = AR P S SRS 5 I EALTI=18RI =1, & “BY
1] “IEFENUER AW, BT LI ML S A 0 A 4 Bl R THE R RIE R 7, A0
T SR bR AL TIERI
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WRITE
TO
SBUF

INTERNAL BUS

RxD
OUTPUT FUNCTION

ZERO DETECTOR

»START SHIFT
SYSclk/12
0 TX CONTROL
»TX CLOCK  TI SEND
. SERIAL
SYSclk/2 J: PORT <—C(:“
! INTERRUPT OUTPUTT?I?NCTION
AUXR.S(UARTJ\:IOXQ »{RX CLOCK RI RECEIVE
RX CONTROL
REN:D_V SHIFT
i START
Rl 1 1.1 1 1110
2 . INPUT FUNCTION
LOAD
SBUF SHIFT
READ
SBUF
INTERNAL BUS
WRITE TO SBUF
SEND L
SHIFT Il M Il Il M [ M L} rransmiT
RXD(DATAOUT\_D0___ X DI X D2 X D3 X D4 X D5 X D6 X D7/
TXD(SHIFT CLOCK)| | [ | | | [ | [ | [ I | I | |
TI [
WRITE TO SCON(CLEAR RI)
RI |
RECEIVE
SHIFT M n M M n M M RECEIVE
RXD(DATA IN) DDO DDI DDZ D3 DD4 DDS DD6 DD7
TXD(SHIFT CLOCK)| | | [ | [ | [ | [ | | | | | [
KI8-1 H AT M 0Th e 4 e S B 7 s i I
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8.2.2 BITOIT{EHE51: 8{LUART, F4FRAITT

MR ESCONISMO. SMI1H “017 B, &SA7@EEN RN TA/E. R A8Hr
UARTH R, —MWifE B RN1007: A7 EEIEr, 8B4 Ar (A7 78 5E) FlLhrfs ik Ar . e m]
A, BVATARE A B T E . TxD (TxD/P3. 1E{RxD/P1. 7) Nk i%{E K, RxD(RxD/P3. 08kRxD/
P1. 6) NfEWCHFEE S, AT IR L2/ RIEE AT,

P 8-2 4 HR AT 3 1 I T e 225 ) s e R R AL/ i ) e IS

B RIE I RE : AT I E R IE R, B0 B AT Rk TXDFT Y o M EHLPAT 5%
5 “SBUF “Hfs4 B si B THEERNKZE, 5§ “SBUF” 55101 “17 A KEBLA FH LS
HIEENE, FEBAITXIEH AT TR K% . K% &AL I E N 2 167 8t Bae [F 4 .

TN A7 28 B B AN W 45 #2% Tx Do 1 K%, EEIEM A LAWBEN “0” fE4h . X4
BUE R I AL B R AL S A e i AL B, BRI “17 , HEERABEMEN
“07 , XAREFM, T R oG — kB MAHEE, REHERTRKIEES “SEND”
S, SER WS BRRE, B EERATI, BITI=1, [AEPLERPW s,

R RO A G B A IR VAR EAIREN, EIREN=11F, 2k 288 DLk & I 4
K165 B0 R SRR B3 4T B0 T RxD, 440 2 RxD% M 17 — “0” B k2R i 5t J5
BRI A HE U . RSB E A 160 B RS, B IFFHAE S AL 55 788 . B L1653
THEE R S LI (A [E] 25

1673 BT B 16K S T LR R (REALHR U 8] ¥ 16554y, FEREAL I 1A] 17
8+ QRS AL 2% XF Rx Dy I 3E 47 RAE, il R X UCRFFE S “=F =" KI{E, B3
VCRFER /D2 R AE, DAVEBR TP, $em T SEtE. ERiahr, aniREIBIMEA N
“07 (RHLSE) , MGEIAMITERL, EAEUWCER, FHEHAN7 17 —"0" Bk, Rk
HIEIEA A R, M e AN e, H RN EAER.

BN BUE N R L A2 A TARE N, 3 NIIFFHA AL AR Y, i ishr 70" # 3]
FENL P A7 25 R A A ), AERXIEHI S G — IR, SER—Wir . 47 RIS 35 /2 BA T
AN

* RI[=0;

o SM2=08FZ W B HI{Z 1A N 1.

MW BB A 2L, LB NSBUF, {5 1L 3k ARBS, BRI, BIRI=1, [°FEHLiE
SR, A7 R ABE R L, MBI R BHRE R IEE R, BREMHLE S, #IR
PRE KGR XDI T B 17 =707 FBkAS, 442N —MifeU. B &%, MmN WG, ©%
U BAFF0, BIRI=0. @HIEN T, H478E TETEAR, SM2EE N0,

FATIEAEA U PR R S AR, AT AR (R RE R E I 28/ 1T AR 1 B S R R R AR A

o
B AT IR AE A I L s R =25V 32 X (G I 3%/ A% 13 H R B BRT A 37 I8 6 o 2B 2 i HH R
HTIx12 =0, EHTE81H% H 2 = SYSclk/12/( 256 - TH1);
HT1x12 = 1, 5B RT3 LR 2 = SYSclk / (256 - TH1)
MBRTx12 = O, BRTAMSZ I AFZE R A AR A% H 2 = SYSclk/12/( 256 - BRT );
MBRTx12 = 1, BRTAMSZPEAFZ RS BN 2 = SYSclk / (256 - BRT)
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INTERNAL BUS

Timer 1 or BRT WRITE
Overflow TO
SBUF <D
’V
SMOD
=1
P START SHIFT pATA
TX CONTROL

4>-—> TXCLOCK  TI SEND
SERIAL 4_C(:I
PORT

INTERRUPT
> <16
SAMPLE
1-TO-0 RX CLOCK RI ls‘gél]:) L
TRANSITION >
DETECTOR START RX CONTROL gypy
1FFH

A

o BIT
»|DETECTOR | L 7

INPUT SHIFT REG.,
RxD (9 BITS)

LOAD
SBUF

READ
SBUF

Mol MM N M0 M N nm n n -’

WRITE TO SBUF
SEND

—
DATA TRANSMIT
SHIFT m_n . fmn rmn mn imn [Tl
XD \ /D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 Y STOP BIT
TI START BIT —

RX CLOCK

| M | M | M | M | M M
RXD

[smrrBir/ Do X' D1 X' D2 X D3 X D4 X D5 X D6 X D7 ¥ STOPRBIT
RECEIVE 1517 DETECTOR SAMPLE TIMES

SHIFT 1 1 1 N 1 1 1 1 1

RI
KI8-2 AT M1 D R 4 7 B R S e/ s B I 1S

FR S A R AR BBl 0513-5501 2928 /2929 / 2966
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8.2.3 BITOTE#ET2: 9fIUART, SE4FZE[EE

4SMO. SMIFALALORS, AT H TARER 2. BT 1 TAEB X2 90 £ i 57 0 i (5
UARTHEE, H—WiE Sl LI ARG, 8ALEE AL (RALTESE) , LA AT gmARnr (58
N HH) R 1R RIEIT PTG AR AL (BN 5H) FHSCON T 1 TB8FEAE, Wi fF & B 18k
0, Bk Al PSW b (1 23/ AL 56 7 PAE 2 N TBS (TBSEE 1] 1F 22 ML 45 o 1) 3t bk B8 b 2 Aoz
SURTAE R R A AR B0 A0) o HEVCI 2 97 H 4 2 ASCONFJRB8., TxD A K ik, RxDA
Bl 11, DA TR AT R0 %

B2 R 3

FRAT IS B Q20 R R =25M0D/64 X (SYSclk & 4 TAE R4 R )

IR PR R R S A PCON T FISMODAL AT B, 24SMOD=1/, #E#£1/32 (SYSclk)
; 4SMOD=0H}, #%$%£1/64(SYSclk) , HTTFRSMOD %I Az, 7T WL, AR M2 bt
A bR E .

18-3 2 R AT IS AL 2 (1 Ty i 5 ) 7 33 TR R LWl ik it 1 IS

HIPI8-3 T, QARSI B, BRIRF R AR AL AR, AR FHTBS SR 45 1 1 7

Fras HOBIRNLA AL, HARIWREGHITEAAA,  HBU/ FOE B 1R S Fr B B A )
PR AR T — W S A AR il 22 T B A
* RI=0

« SM2=08# SM2=1, Jf HEICE 155 9% 7 RB8=1.

2 R IR RS RIS I, A B B RS AL A7 4 B R B NSBUFFIRBS ', FFE 7
RI=1, [ ENERFPBGE, @R FIR G — A, R EIRE A 25 47 2% TR s o
Ak, WAEAMRL, Tk ERFH LS, B CE AR R D N\ I kAR
FR, BTG R,

e, BRI 45 17 5 SBUF. RBSFIRITE K .

T AT SCONH ISM2. TB8I R B LA BAS VML Z) e, NZ WLl EHeat 177 (E.
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INTERNAL BUS

ZERO DETECTOR|

SYSclk/2

STOP BIT SHIFT
»ISTART GEN. DATA
TX CONTROL
+16 TXCLOCK  TI SEND
SERIAL 4_G:I
| PORT
: INTERRUPT
» 16
(SMOD IS PCON.7) vSAMPLE
RX Rl
1-TO-0 LOAD|»
TRANSITION »|srart CLOCK SBUF
DETECTOR RX CONTROL gyjF]
IFFH

iii At

> DETECTOR
S |

INPUT SHIFT REG.
RxD (9 BITS)

LOAD
SBUF

READ
SBUF

Mol MM M M 0 M 0 n - n -’

WRITE TO SBUF

~ |SEND —
DATA TRANSMIT
SHIFT [ A ) A I )
XD \ /D0 X_ DI X' D2 X D3 X D4 X D5 X D6 X D7 X TB8) STOP BIT
11 STARTBIT
STOP BIT GEN |
RX CLOCK
M | M M M M M M M M M M

RXD lsukrer/ Do X D1 X D2 X D3 X D4 X D5 X D6 X D7 _XRBS YSTOP BIT

RECEIVE
BIT DETECTOR SAMPLE TIMES
SHIFT nn mn i f [ qmn Mmn 10

RI [
KI8-3 Hi AT M2 Th e 47 = B B I T
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8.2.4 BITOT/EMERI: 9fIUART, F4FZAJIT

SMO SMIPAAL TR, HAT O TAEEREAS. BT @A A3 NN E s 7 P il (S UART
Wik, H—WirtE Sl (S amh, SA A, (IRALAESE) , 1AL AT gmFEns (BN 2
i) AR IR AL, A v g e 67 (3R 9L Hid) FHSCONH I TB8FE (i, mI k¥ B 1880, B
FH K PSW H (1) FF AR L 56 A7 PAEL 2SN TB8 (TBSRE 7] /E A 2 WLl (5 Hh M biE Bl b B 47, SUnTHE
BRI E BRI AL) o BRI 5590 H s B ASCONIHRBS . TxD AR %5 1, RxD NI R
H, PR TR A T il ki
T3 R RN

HAT IR A 3R R =2"MP/32 X (G I 3/ 11 B 2% 117385 HH 3 BROBRT A N7 98 R 556 A A 38 1A i HE 36)

HT1x12 = 0, B3R 1AI% H 2 = SYSclk/12/( 256 - TH1);

MTIx12 = 1), ER 2 1A% H 2 = SYSclk / (256 - THI1)

HBRTx12 = OFF, BRTMMSLINAFER K A 23 A% H 2. = SYSclk/12/( 256 - BRT );

MBRTx12 = 1, BRTAMSZEAFEE R A 2R A% 2 = SYSclk / (256 - BRT)

AT, BRI L —FF, YRR 2 AT I B 2 I #% /T B 1B ST i R 3 R AR R T
WE BT IR R RS, SRR,

18- B AT I AR =3 1) Th i 4 4 v i Bl FL R R Ik B B o

FH E8-4mT %, ARASFIBEECIA L, BR K& IS B TBSHR L 25 F2 050 75 47 2% 55 9B 1 A~ [F] 4b
HARIIBeEWIHEAMFE, HE RIEERAE DR K Pt [

M E BRI e — DS B R LR B R R A A

« RI=0

« SM2=08# SM2=1, FH HEIEI 15 9%/ RB8=1.

2 IR AR R I, A B B A AL P A7 A 1 2 ANSBUFFIRBSH, JFE A
RI=1, [ ENLGRAFWAAEE, G R KA — A2, NI R R A 75 A7 4% R A 8
Bam E kK, WAEMRL, L FRZMHE SR, BlEs CE BT A6 R R D N i kA8
B, BT —hirRAGE .

A3, FRURE 45 1A 5 SBUF. RBSFIRIE .

T I AT X SCONH ISM2. TB8I 15 B L AGEAE MM 205, NZHLUEEIRAE T 77 E.
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INTERNAL BUS

TIMER 1 or BRT WRITE

OVERFLOW TO
SBUF TxD
SMOD
»|START SHIFT patA
TX CONTROL
+16 TXCLOCK  TI SEND
SERIAL GZI
PORT
INTERRUPT
»| 16
"SAMPLE
1-TO-0 RXCLOCK  RI LOAD|>
TRANSITION »|START SBUF
DETECTOR RX CONTROL gyipp
1FFH

i i i A
BIT

INPUT SHIFT REG.
(9 BITS)

»|DETECTOR | L 15 J

RxD

LOAD
SBUF

READ
SBUF

Mool MMM 0 M- nm n n [nn

[ WRITE TO SBUF
~ |SEND —
DATA TRANSMIT
SHIFT n n n n m n n n n
TXD \ /D0 X D1 X_D2 X D3 X D4 X D5 X_D6 X D7 X_TIB8Y STOP BIT
11 STARTBIT
STOP BIT GEN I [
RXCLOCK <16 RESET
1 w1 N 1 N 1 N 1 N 1 |
RECEIVE RXD lsmrrer/ Do X D1 X D2 X D3 X D4 X_D5 X_D6 X D7 XRBS8 YSTOP BIT
BIT DETECTOR SAMPLE TIMES
SHIFT | | 1 1 1 1 1 | 1

RI

K18-4  Hi 4T I3 Th RE 4 M s R I Ll R aE i I

A M TERAR BBl 0513-5501 2928 /2929 / 2966 fE3L: 0513-5501 2969 / 2956 / 2947
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8.3 BITRBTRIFRINKE

STC11/10xx F 41 5. 7 B E AT 38005 F I 4 238 B ik TAE B A R 5, %-F TAERE =000
B2, R 5 RS8R SY ScIk FTPCON B ik B A2 SMODA 5%, Tk = 1 FlA
A3MIBRF R 5 SYScIKFIPCONLLA K Ah, 34 55 5 I 5%/ s 1 BRI L e 20 R A 2 e B
A Ko XS E I /TR | B BRT S R R 5 R AR AR I BB, PR RI R 2, BT A
Pl REZ R T AR

BATIBER0, HRR S RGN HIMESYSclkfT X .

265 R0 38 45 3 B ¥ B ALUART MOX6/AUXR.5 = O, Hiid% % = SYSclk/12.
2 RO I8 A5 3 B W B ATUART MOX6/AUXR.5 = 1, H % = SYSclk/2.
— HSYSclki% & HUART MOx6/AUXR.SHE I, WA ATE(E TAEBR 0 M) 9485 % [ i A

AT TAERBA2, HIHFRER5SYSclkf X4h, E5SMODA A K.

HEALKIEAN: FATHF B A2PBRF 3=25M0/64 X (SYSclk & 4t LAE 4 4i%)

SMOD=1/}, JH5FH=2/64(SYSclk)=1/32(SYSclk);

4 SMOD=0/, JHFFZE=1/64(SYSclk).

HSYSclkitk i 5, B H % BEPCONH [ISMODAL, Al FE PRI R . Frbl, X P
IR R AR A 5 .

AT RIS, R AR )

P 3R 3R=25M0D/32 X (5 I 58/ 1H 028 1 )3 HY 5 BBRT AN I 45 2R R AE B8 135 HH 2R)
HT1x12 = O, EH 881 H9% H 2 = SYSclk/12/( 256 - TH1);
MT1x12 = 1, BB 2% LA HH 28 = SYSclk / (256 - TH1)
MBRTx12 = Off, BRTMSZYEAFER ARSI H 2 = SYSclk/12/( 256 - BRT );
BRTx12 = 1}, BRIMSZERFR KRR HZE = SYSclk / (256 - BRT)

T R I 28 BUEs LFIBRT MO B RO AE SR IR, v RyEHLE A R B R, 17F
SRR A 2 e AT R BR AT 3. AR, NERRUERRE, OCBRAE T e I A/ B 1
FOBRT AL Y% 7 2 AR 25 10 R 1. SMODRIE R, W TR 75 BT T 2148 2t vl 5k
HSMOD=011;

MOV  PCON, #00H ; {#SMOD=0
MOV  PCON, #80H : {#SMOD=1

SMOD R ik F L 542 fil] 2 77 4 PCON i de vy — i, HAth &% (07 A L A 350 B AR 408 SE2 B 15 L 7
SE o
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M PR AR A LB R R R AR BRI, NIRRT e g a1
v 2 TR R AR o 5508 I 4/ T S L v

SE I 3 A AR 1 O H R e R BTN CFD) PN e I 2%/ H R 191038 H it vk, BV se
I 3%/ 2% 103 H R =g I 8%/ B88 103 IR BURD

STC11/10xx RN L WA AN E I #8/0H 88, DRE I 3/ 308 LA 40 AR 5 =,
1% FH e I B AT RS LA AR a2 (8O7 B E R VRN R IH H R

e E E I AR L TAE T ) TAE 2 (B ABIES) , TLIM g A K
H T SYScIkZ: 1243 SE A 20 4 (1T 1x12/AUXR. 65 7€ 5& 1270 Sk 2 A 70450 (k. 24 T1x12/
AUXR.6=0ff, B TAEEI2THR, TLIA B A K 3 TSYSclk& 120 8Bk af; 24
T1x12/AUXR. 6=11F, PR HLTAEAEITRER, TL1AI B K H T-SYSc Ik ANZ i 40 45 (1 ik ot
AW, ER AT ECE R R 5 SYSclk A H B EBEENA K, SYSclkiiok, HEal RNk,
i AR . I MN=FFN, JUAERE— /N ek RIS H— R (R FRAE L) 5+ #7N=00H,
M5 B 256 NI A A i HY — T 24SYSclk=6MHz HL T1x12/AUXR.6=01f, — N8 RN2us,
#SYSclk=6MHzHT1x12/AUXR.6=10f, —AK#1Z1°80.167ps (PR126%) . SYSclk=12MHzH.
T1x12/AUXR.6=01}, T—/NEf4f A 1ps, 24SYSclk=6MHz HT1x12/AUXR.6=11}, —AE#h%)
H0.083ps (BR12F5) o W F— BT,
MT1x12/AUXR. 6=0F, & a8/ T30 1 H— R FR M e (2°—N) X 120 4h= (2°—N) X 12X

SYSclk

BT1x12/AUXR. 6=10F, sE 2%/ 10— R BT i MO IR A (25—N) X 1= (2°—N) X

Tre 3 e i 2/ B s R v s, B
HT1x12/AUXR. 6=0F, Z I #%/i1508e 1 193 H =S Y Sclk/12 X (28—N) (X/#)

HT1x12/AUXR. 6=1HF, 520 25/ B8 1113 3 =SY Sclk X (28—N) (&/F))
A ASYSclk N R G B AR, NOAFBRE N ] 5 2.

1
SYSclk

AR, R B AR RS OE VR R i R — . IR AR TR S RIS R R 1
VA FONAFR T RETH A EOA R, NEUEYSREIAE, Hir8or (s 2. BLOE R 4%
S L TAE T 2 om e,

. T1x12/AUXR. 6=0, SYSclk=6MHz, N=FFH,
SEIN 38/ 408 1 TAE T 77 502 F%8 % 6 X 109 {12X (256—255)} = 0.5X 10° (YR/F) ;
#%: T1x12/AUXR. 6=0, SYSclk=12MHz, N=FFH,

SERTARATHE L TAET 7 Q200G = = 1X 108 (AP
#:  T1x12/AUXR. 6=0, SYSclk=12MHz, N=00H,

SE AR/ TAET 7 22005 5 = 12X10912X256~=3906 (IR/FS)

. T1x12/AUXR. 6=1, SYSclk=6MHz, N=FFH,
SE I 88T BEE | TAET 7 22003 H 36 X 10% (256 —255) = 6 X 10° (R/AD) 5
#:  T1x12/AUXR. 6=1, SYSclk=12MHz, N=00H,
SEN SR/ RS TAET 7 2005 % = 12X 109256 = 46875 (WX/FP)
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R AR R R S e B AT R % S Al R
HRBRERSEN ST RSS2 H0 R (T1x12/AUXR. 6=0)

. X P SEMT 351
A REMEIE | smop | ‘
(MHz) cr | 5| HEEEEANE

R0 MAX: 1M 12 X X X

J2 MAX: 375K | 12 1 X X X

T3 625K | 12 1 0 2 FFH
190K | 11.059 1 0 2 FDH
9.6K 11.059 0 0 2 FDH
48K 11059 0 0 2 FAH
5K 11059 0 0 2 F4H
: 11.059 0 0 2 F8H
1.2K 171986 0 0 2 1DH
137.5 [6 0 0 2 72H
110
o |12 0 0 1 FFFBH

BB BRIV IA LR 7 B R

MOV TMOD, #20H s WHEENSEATEE ER . TERF A2

MOV THI, #X XH 3 WEER N

MOV TLI, #X XH ;

SETB TRI 3 JABER BT BRI

MOV PCON,  #30H ;. W ESMOD=1

MOV SCON,  #50H ; WEPRITEE U

PAT EIRFEFFBUG, RTS8 Bt € I 2%/ 508 134 7 X S A A7 3845 i LA 5 sCATpe Ry
RIBE .
T A Al AR B BB R R R E ., RN, A —— kiR
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2 PG BEBRT ML P4 R AR AR E A R OR AL BRI, IR RE R, SR AE T ST R
RO AR I R . G PR BEBRT L R 2 R AL AR AR B R R R AR AR, B I A /T AR 1 AT
PR B R AT e i 2%/ T E0ss /i el AR . o
F P ERE R o ] B F A 1 1 AT 4% R Rk A B8 BRT
LB TR, SCON ZF/EasfISMO FISML PRAZUE T 8 11 4 Fp TAERE .

2. BB YA R, (i B ST U R R A B2 A B R S (AL

BRT A7 38 4 56 R A #8274, BRTx12 £z, SMOD £z

3. JHENST IR R R A S, AEBRTR f741, BRT JHST I RR % A S 25 47 28 5t 7 B FF UG5
4. BR O R, K FT IR WA L 4 A A -

PS, ES, EA

5. WEH T BRI, KREN E1 BpA]

W Rk, K EdEIE NSBUF BIHT,

PRI TE RROPR ERT, K2 58 bR BT, B O

M O TAETERE L A3 I, THSOAH B A3 e 0 T B L B ) B A a0, 45 JIE \BRT 2517 4%
T EZhE IS RELOAD (SMOD = 0, SMOD 2 PCON 4Bk Ihfe 25 A7 2L (i i)
1. % RELOAD (PAF/2 SMOD = 0 WHits AR

a) 12T BN its A  RELOAD = 256 — INT(SYSclk/Baud0/32/12 + 0.5)
b) 1T B P& Ax: RELOAD = 256 — INT(SYSclk/Baud0/32 + 0.5)
5 IRELOAD % B #%21%BRT %4725

A INTO RopRBUEEIZFE AN, 7ExUFin 0.5 v PLERIPY & TN FI H 1
SYSclk = fhiRAHE
Baud0 = AreAERFER

2. FEH RELOAD j=A:[dtieR .
a) Baud = SYSclk/ (256 — RELOAD)/32/12 12T #i=
b) Baud = SYSclk/(256 — RELOAD) /32 1T =

3. IRIRE
error = (Baud - Baud0) /Baud0 * 100%
4. WHRZELIE > 3% EEHRPRRRECE H S AR, ERPER 14

#: SYSclk = 22.1184MHz, Baud0 = 57600 (12T #xzL)
RELOAD = 256 — INT( 22118400/57600/32/12 + 0.5)
256 — INT( 1.5 )

256 — 1

255

OFFH

Baud = 22118400/ (256-255) /32/12

57600

IREHETE
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iR
1.

SYSclk = 18.432MHz, Baud0 = 57600 (12T #izt)
RELOAD = 256 — INT( 18432000/57600/32/12 + 0.5)
256 — INT( 0.833 + 0.5 )

= 256 — INT( 1.333)

256 — 1

= 255

—
=& s w Il o

—_
RIS R TR T

OFFH

. Baud = 18432000/ (256-255) /32/12

48000

. error = (48000 — 57600) /57600 * 100%

-16. 66%

256 — INT( 5.5 )
256 - 5

251

OFBH

. Baud = 18432000/ (256-251) /32/12

9600
—HTH, WESTE

: SYSclk = 2.000MHz, Baud = 4800 (1T #xzL)
. RELOAD = 256 — INT( 2000000/4800/32 + 0.5)

256 — INT( 13.02 + 0.5 )
256 — INT( 13.52 )
256 — 13

= 243

OF3H
Baud = 2000000/ (256-243) /32
4808

error = 0.16%

CORERK, BE R BCE R AR, B EIE L
. SYSclk = 18.432MHz, Baud0 = 9600 (12T A=)
. RELOAD = 256 — INT( 18432000/9600/32/12 + 0.5)
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8.4 STCU/10xx RSB/ EITOEPIOXEEPIONER

HHAUXR1 27 /7 28 15 B (PCA/PWM/SP1/UART2) & ZEP1 13k f& £ P4 [
Mnemonic| Add Name 7 6 5 4 3 2 1 0 |Reset Value
AUXR1 |A2H|Auxiliary Register 1 | UART P1 - - - GF2 - DPS | 0xxx,0xx0

UART P1: 0, i [1/UARTZEP3 I1[RxD/P3. 0, TxD/P3. 1]
1, HE/UARTZEPL [, 45 D MP3H)4#3|P1 1 [RxD/P1. 6, TxD/P1. 7]

AT D ENUGEE R, Al LS £ [RxD/P3. 0, TxD/P3. 1] #1[RxD/P1.6 I, TxD/P1. 712
TR, SEE2 RO, @R E R R IT OB [RxD/PL. 6 [, TxD/PL. 7110 %
[RxD/P3. 0, TxD/P3. 11 A/ENISP FEAT L FIEAE O, Z58 el LS P REET/0 O

GF2: JE R bR EAL
DPS: 0, 13 &4 £diE 6 £ DPTRO

1, 5 A HdRFREHDPTR1
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8.5 RITORINIXIZR: (CIEFF AL RIZEF)

8.5.1 BI{TOAEPIORMIXIZEF

1. CiEF:

/* */
/¥ --- STC MCU International Limited */
/¥ - J#H7RSTC 1T KA 5 HLEEAT H IhAE (8-bit/9-bit) ---mmmmmmmmmmmv */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
LS el i P e Ao 1R 1 — +
e R T e e A U G R eI g — *

/* */
#include "reg51.h"

#include "intrins.h"

typedef unsigned char BYTE;

typedef unsigned int WORD;

#define FOSC  18432000L //System frequency
#define BAUD 9600 //UART baudrate
/*Define UART parity mode™*/

#define NONE PARITY 0 //None parity
#define ODD_PARITY 1 //0dd parity
#define EVEN PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE PARITY 4 //Space parity

#define PARITYBIT EVEN PARITY
sbit bit9 = P2"2;

bit busy;

void SendData(BYTE dat);

void SendString(char *s);

void main()

{

#if (PARITYBIT == NONE_PARITY)
SCON = 0x50;

//Testing even parity

//P2.2 show UART data bit9

//8-bit variable UART

#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK_PARITY)

SCON = 0xda;

#elif (PARITYBIT == SPACE_PARITY)
SCON = 0xd2;

#endif

//9-bit variable UART, parity bit initial to 1

//9-bit variable UART, parity bit initial to 0
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TMOD =0x20; //Set Timerl as 8-bit auto reload mode
THI1 =TL1=-(FOSC/12/32/BAUD); //Set auto-reload vaule

TR1 =1, //Timerl start run

ES =1; //Enable UART interrupt

EA =1; //Open master interrupt switch

SendString("STC11/10xx\r\nUart Test \r\n");

while(1);
¥
/*
UART interrupt service routine
*/
void Uart_Isr() interrupt 4 using 1
{
if (RI)
{
RI=0; //Clear receive interrupt flag
PO = SBUF; //PO show UART data
bit9 = RBS; //P2.2 show parity bit
}
if (TI)
{
TI=0; //Clear transmit interrupt flag
busy =0; //Clear transmit busy flag
}
}
/*
Send a byte data to UART
Input: dat (data to be sent)
Output:None
*/
void SendData(BYTE dat)
{
while (busy); //Wait for the completion of the previous data is sent
ACC = dat; //Calculate the even parity bit P (PSW.0)
if (P) //Set the parity bit according to P
{
#if (PARITYBIT == ODD_PARITY)
TB8 =0; //Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
TB8 =1; //Set parity bit to 1
#endif
}
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else
{
#if (PARITYBIT == ODD_PARITY)
TB8=1; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
TB8 =0; //Set parity bit to 0
#endif
}
busy = 1;
SBUF =ACC; //Send data to UART buffer
H
/*
Send a string to UART

Input: s (address of string)
Output:None

*/

void SendString(char *s)
{

while (*s) //Check the end of the string

{

SendData(*s++); //Send current char and increment string ptr

}

}
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2. JLERIEFT -

/* */
/* --- STC MCU International Limited */
[* - JH/RSTC 1T R A HLEAT I THEE (8-bit/9-bit) —---mmmemmemm e */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
RE & e il U R e L e e — */
L8 T T S e T gl (6101 2 e T — *

/* */

;/*Define UART parity mode*/

#define NONE PARITY 0 //None parity
#define ODD PARITY 1 //0dd parity
#define EVEN PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE PARITY 4 //Space parity
#define PARITYBIT EVEN PARITY //Testing even parity
BUSY BIT 20H.0 ;transmit busy flag
ORG 0000H
LIMP  MAIN
ORG 0023H
LIMP  UART ISR
ORG 0100H
MAIN:
CLR BUSY
CLR EA
MOV  SP, #3FH
#if (PARITYBIT == NONE_PARITY)
MOV  SCON, #50H ;8-bit variable UART
#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK PARITY)
MOV  SCON, #0DAH ;9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
MOV  SCON, #0D2H ;9-bit variable UART, parity bit initial to 0

#endif

s
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MOV  TMOD, #20H ;Set Timerl as 8-bit auto reload mode
MOV A, #O0FBH ;256-18432000/12/32/9600
MOV  THI, A ;Set auto-reload vaule
MOV  TLI, A
SETB  TRI ;Timer] start run
SETB ES ;Enable UART interrupt
SETB EA ;Open master interrupt switch
MOV  DPTR, #TESTSTR ;Load string address to DPTR
LCALL SENDSTRING ;Send string
SIMP  §
TESTSTR: ;Test string
DB "STC11/10xx Uart Test !", 0DH,0AH,0
J*
;UART?2 interrupt service routine
; */
UART ISR:
PUSH ACC
PUSH PSW
INB RI, CHECKTI ;Check RI bit
CLR RI ;Clear RI bit
MOV PO, SBUF ;PO show UART data
MOV  C, RBS
MOV P22, C ;P2.2 show parity bit
CHECKTI:
INB TIL, ISR_EXIT ;Check S2TI bit
CLR TI ;Clear S2TI bit
CLR BUSY ;Clear transmit busy flag
ISR_EXIT:
POP PSW
POP ACC
RETI
J*
;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None
; */
SENDDATA:
JB BUSY, § ;Wait for the completion of the previous data is sent
MOV  ACC, A ;Calculate the even parity bit P (PSW.0)
JNB P, EVENIINACC ;Set the parity bit according to P
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ODDIINACC:

#if (PARITYBIT == ODD_PARITY)
CLR TBS8

#elif (PARITYBIT == EVEN_PARITY)
SETB  TBS

#endif
SIMP  PARITYBITOK

EVENIINACC:

#if (PARITYBIT == ODD_PARITY)
SETB  TBS

#elif (PARITYBIT == EVEN_PARITY)
CLR TBS8

#endif

PARITYBITOK:
SETB  BUSY
MOV  SBUF, A
RET

*

;Send a string to UART

;Input: DPTR (address of string)
;Output:None

; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR
iz STRINGEND
INC  DPTR

LCALL SENDDATA

;Set parity bit to 0

;Set parity bit to 1

;Set parity bit to 1
;Set parity bit to 0
;Parity bit set completed

;Send data to UART buffer

;Get current char

;Check the end of the string
;increment string ptr

;Send current char

SIMP  SENDSTRING ;Check next
STRINGEND:
RET
END
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8.5.2 E£ITOEPIORMRIERF

1. C}EFF:

/* */
/* --- STC MCU International Limited */
/% —-- Y78 STC10/11xx R A5 A AL AT H IHEE (8-bit/9-bit) —mm-mmmmmemmemmm */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/¥ --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L 2a LI Y T e LTI ) ——— *
IEF T S T Gl g 1017 e T — *

/* */

#include "reg51.h"
#include "intrins.h"

typedef unsigned char BYTE;

typedef unsigned int WORD;

#define FOSC  18432000L //System frequency
#define BAUD 9600 //UART baudrate
/*Define UART parity mode*/

#define NONE PARITY 0 //None parity
#define ODD PARITY 1 //0dd parity

#define EVEN PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE PARITY 4 //Space parity
#define PARITYBIT EVEN PARITY //Testing even parity
sfr AUXRI1 = 0xA2;

#define UART PI 0x80 /I(AUXR1.7) switch RXD/TXD from P3.0/P3.1 to P1.6/P1.7
sbit bit9 = P22; //P2.2 show UART data bit9
bit busy;

void SendData(BYTE dat);
void SendString(char *s);

void main()

{
AUXRI |= UART PI; //switch RXD/TXD from P3.0/P3.1 to P1.6/P1.7

#if (PARITYBIT == NONE_PARITY)
SCON = 0x50; //8-bit variable UART
#elif (PARITYBIT == ODD PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK PARITY)
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SCON = 0xda;
#elif (PARITYBIT == SPACE_PARITY)
SCON = 0xd2;
#endif
TMOD = 0x20;
THI1 =TLI = -(FOSC/12/32/BAUD);
TRI=1;
ES=1;
EA=1;
SendString("STC10/11xx\r\nUart Test \r\n");
while(1);
H
/*
UART interrupt service routine
*/
void Uart_Isr() interrupt 4 using 1
{
if (RI)
{
RI=0;
PO = SBUF,
bit9 = RBS;
H
if (TT)
{
TI=0;
busy = 0;
H
H
/*

Send a byte data to UART
Input: dat (data to be sent)
Output:None

*/
void SendData(BYTE dat)
{

while (busy);
ACC = dat;

//9-bit variable UART, parity bit initial to 1

//9-bit variable UART, parity bit initial to 0

//Set Timer1 as 8-bit auto reload mode
//Set auto-reload vaule

//Timerl start run

//Enable UART interrupt

//Open master interrupt switch

//Clear receive interrupt flag
//PO show UART data
//P2.2 show parity bit

//Clear transmit interrupt flag
//Clear transmit busy flag

//Wait for the completion of the previous data is sent
//Calculate the even parity bit P (PSW.0)

R IE E SRR T AR A L
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if (P)
{

//Set the parity bit according to P

#if (PARITYBIT == ODD_PARITY)

TBS = 0;

//Set parity bit to 0

#elif (PARITYBIT == EVEN_PARITY)

TB8=1;
#endif
}

else

{

//Set parity bit to 1

#if (PARITYBIT == ODD_PARITY)

TBS = 1;

//Set parity bit to 1

#elif (PARITYBIT == EVEN_PARITY)

TB8 =0;
#endif
}
busy = 1;
SBUF = ACC;

/*
Send a string to UART
Input: s (address of string)
Output:None

*/
void SendString(char *s)
{

while (*s)
{

SendData(*s++);

//Set parity bit to 0

//Send data to UART buffer

//Check the end of the string

//Send current char and increment string ptr
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2. JLERIERF:

/* */
/* --- STC MCU International Limited */
/* - JH/RSTC 1T RH| P HLEAT D 1IhEE (8-bit/9-bit) —-mmmmmmmmmeemmv */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L ST Rl e L) [ e — */
i S Tt I g (8017 8 - — %

/* */
AUXRI1 EQU 0A2H

UART P1 EQU SOH //(AUXR1.7) switch RXD/TXD from P3.0/P3.1 to P1.6/P1.7

;/*Define UART parity mode*/

#define NONE PARITY 0 //None parity
#define ODD_PARITY 1 //0dd parity
#define EVEN_PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE_PARITY 4 //Space parity
#define PARITYBIT EVEN PARITY //Testing even parity
BUSY BIT 20H.0 stransmit busy flag

ORG 0000H

LIMP  MAIN

ORG 0023H

LIMP  UART ISR

ORG 0100H
MAIN:
ORL AUXRI,#UART Pl ;switch RXD/TXD from P3.0/P3.1 to P1.6/P1.7
CLR BUSY
CLR EA
MOV  SP, #3FH
#if (PARITYBIT == NONE_PARITY)
MOV  SCON, #50H ;8-bit variable UART
#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK PARITY)
MOV  SCON, #0DAH ;9-bit variable UART, parity bit initial to 1
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#elif (PARITYBIT == SPACE_PARITY)

MOV SCON, #0D2H ;9-bit variable UART, parity bit initial to 0
#endif
MOV  TMOD.,#20H ;Set Timerl as 8-bit auto reload mode
MOV  A#0FBH ;256-18432000/12/32/9600
MOV  THI1A ;Set auto-reload vaule
MOV  TLILA
SETB  TRI1 ;Timerl start run
SETB ES ;Enable UART interrupt
SETB EA ;Open master interrupt switch
MOV  DPTR, #TESTSTR ;Load string address to DPTR
LCALL SEND STRING ;Send string
SIMP  §
TESTSTR: ;Test string
DB "STC10/11xx Uart Test !",0DH,0AH,0
S
;UART?2 interrupt service routine
; */
UART ISR:
PUSH ACC
PUSH PSW
INB RI, CHECKTI ;Check RI bit
CLR RI ;Clear RI bit
MOV PO, SBUF ;PO show UART data
MOV  C, RBS8
MOV P22, C ;P2.2 show parity bit
CHECKTI:
INB TI, ISR_EXIT ;Check S2TI bit
CLR TI ;Clear S2TI bit
CLR BUSY ;Clear transmit busy flag
ISR_EXIT:
POP PSW
POP ACC

RETI
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J*
;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None
; */
SENDDATA:
JB BUSY, § ;Wait for the completion of the previous data is sent
MOV  ACC, A ;Calculate the even parity bit P (PSW.0)
JNB P, EVENIINACC ;Set the parity bit according to P
ODDI1INACC:
#if (PARITYBIT == ODD_PARITY)
CLR TBS8 ;Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
SETB TBS ;Set parity bit to 1
#endif
SIMP  PARITYBITOK
EVENIINACC:
#if (PARITYBIT == ODD_PARITY)
SETB TBS ;Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
CLR TBS8 ;Set parity bit to 0
#endif
PARITYBITOK: ;Parity bit set completed
SETB  BUSY
MOV SBUF, A ;Send data to UART buffer
RET
J*
;Send a string to UART
;Input: DPTR (address of string)
;Output:None
; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR ;Get current char
JZz STRINGEND ;Check the end of the string
INC DPTR ;increment string ptr
LCALL SENDDATA ;Send current char
SIMP  SENDSTRING ;Check next
STRINGEND:
RET
END
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8.6 W&

STC11/10xx F 51 5 R AL e 47388 5 AR 5 He 2 FH AT 20 9 UL 35 A 2 LA P A T S
XL -

RS0 1IN H RGHBER T, PE AT & 470 H H#EMIE (TXD—RXD, RXD—
TXD, GND—GND—#) , BInJsZELXALE . A THEINEFES, b @E & EETHT,
AR FIRS—232CERS—422. RS—485FrAEHAT RALIEAE, WIB(E ARG [BRH—HEREH
A, P IEE & IR T, S mEAE S .

TxD RxD
8051 RxD TxD 8051
GND GND
1

JIMARE LS T, B XOT S BERK A LA RO 2 B RO P o B2
T UL A5 S B “PMR” T s

S 125 WU 14 FET 2400 B AL 4 % 8 R G50 IS Y Sclk=6MHz, FHLRIE S, Z.h1
PR . ESUHLIF RIS R, Se il FHLRE —ANEIE S (il “06H” ) . LI Z AR
T AT LR Z WU B (S SR, 5 R BRI “00H” 1ENRIEE S,
HE “OSH” TR B ReBCER, ; BHLREEBERE ZHHREES “00H” J54
TERGTE SN BT AR 28 T I A AR E — R 20, TS ILRSE I Z AP (S S, BRI ZHFE
P, RIS BRI R

| %m | Hgm | sdE2 | suE3 | - | HdEn

FAHm: LI LWL KRR

K L~ Hclin: FOHLEE I 2R AR

SUNESRRA: RF . B . BoEn X (0 1) AR R B,

CHUAREBE R RN 07 DB o N B 15 TE M . % S G W, e P AL %
“OFH {55, 75 M [ R SFOH 5 5. HUHLA A A8 8] Z WL i) “OFH” 1554 S50 B % A4E
%, EEBEEAFLR, UGk, FRER.

AREFEEER, I i WERR—RE, BXRBH. 20Tz R
e, DU L3 15 AR Al I 640 590 1

STCI/10xx ZFIB KWL AT IS, AT BLBER A A0, 0 m) SR 3 it

R |
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(1 BT AXHLEE P21
OF P TRFB
TEON R PLURIE TR PR

I

/

y
Hihk 354 DPTR, K48
R7, F256 2547 4sR6 B YA

Y
FIERGAN

y

FAETFILAE 5 06H

PR IERE N E
(a) WHPRWE: EHENZR/EE e BER. TEFR2, HEEHE3H, SMOD=1. #

e K2400 (BL/FD)

(b) BITHEERE: RPBREHTRL, AT

(c) WERAMAI TAERFAZ88 R E: 31NN SLAA R IZ M BdR B Hhhk; 2FHEA JTAZ K
RILMBIEHAE: R6 N BINAEFF4S .
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LR IE T IRTiE B
START:
MOV  TMOD, #0H s WEENRATEE ISR, T2
MOV  THI, #0F3H ;W E R TR £
MOV  TL1,  #OF3H ;
MOV  SCON, #50H s OWILGL
MOV  PCON, #80H ; BESMOD=1
SETB  TRI ; JHBIERS
ST-RAM:
MOV  DPH, 31H . WEINBRAMEEFRET
MOV  DPL, 30H : DPTR¥JMH
MOV  R7, 2FH s RIEEEPHEOERT
MOV  Ré, #00H 3 RINFNZF A4 R6TEO
TX-ACK:
MOV A, #06H ;
MOV  SBUF, A ; }E%HWLH%% “06H”
WAIT1:
JBC T1, RX - YES s SR IR TENTINE
SIMP  WAITI s RKIETEHWATIL
RX-YES:
JBC RI, NEXT1 3 FIW LRI E S
SIMP  RX-YES s RILEIEIZ S, WSy
NEXT1:
MOV A, SBUF s IRIEE TIEA
CINE A, #00H, TX-ACK; HIWrZ® “00H” , 75N KLIFIES
TX-BYT:
MOV A, R7 ; }
MOV  SBUF, A ;) RIEHES KM
ADD A, R6
MOV R, A
WAIT2:
JBC  TI, TX-NES ; }
JMP WAIT2 s ) SERERIESE
TX-NES:
MOVX A, @DPTR 3 MAMHRAMBUK 3% 34
MOV  SBUF, A s REEEH
ADD A, R6
MOV R, A
INC DPTR ; DPTRIEEI N1
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WAIT3:

JBC T,

SIMP  WAIT3
NEXT2:

DINZ R7,
TX-SUM:

MOV A,

MOV  SBUF,
WAIT4:

JBCTI, RX-OFH

SIMP  WAIT4
RX-0FH:

JBC R,

SIMP  RX-OFH
IF-OFH:

MOV A,

CINE A,

RET
NI TR F B
FRUSCRE 7 B ) v

IF-0FH ; }

NEXT2 3 FIET—H R R I S
s SRR ARIESE
TX-NES ;3 IR IE A A5 R

3 RIEBRINFZ 201

FRHR AR S

SBUF; H
#OFH, ST-RAM ; ) FIBr &2 5, 500 EH ik

3 R[]

(a)  PHREREEYIIEL: FRIERRF;
(b)  BATHEGEVIEN: R

(¢) HHEBHKE:
N#FRAM 31H.

30H T A7 AR OO 22k X Hhk

R7T—— 8RN T A7 45
R6—— BN (7 7%

“OFH” NHE:IERG, “FOH” AfLiEH4E, “00H” MR M EL
¥, “OSH” NEABN.

(M [AFPLEEES

B B TR A

HHL: 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947

299



STC11F-10Fxx &R 5 ¥4 ML HE RS STC — 80515 HLABREE — M, 4Bk K805 1 WL T A 7]

NED LS BT AR TR R
EEERCEET [ ettt 42 Arau |

£ !
Hi b5 DPTRIG A , HotEFREIDPTR AN L

Y6 B A7 2550
B e 2
Y
Al nil
A3 IR 2
N
] FEAL AT 32E FOH

\ 4

BRI 5

F06H?

N
v
i) F L[] 326 15H
Jia] FEBL [ 3% 000

I FHBL AT 12 0FH

PR E

BT RE P i H:

TART:
MOV ~ TMOD, #20H
MOV  THI, #0F3H

MOV  TL1,  #OF3H ; }%Hﬁ%ﬁ/ﬁi&%%liﬁﬁ
SETB TRl s A BER AT
MOV  SCON, #50H ; BHETEGETAL, RirEik
MOV  PCON, #80H ; | SMODH i
ST-RAM:
MOV  DPH, 31H
MOV  DPL, 30H ;| EDPTR M Huhik:

MOV  R6, #O0OH 3 BN A7 40
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RX-ACK:
JBC RI, IF-06H s FIWrHEA R I AE 5
SIMP  RX-ACK s SRR IY(E 5
IF-06H:
MOV A, SBUF : BRRUE FIRA
CINEA #06H, TX-05H ; FIBTIREIE S RS2
TX-00H:
MOV A, #0OH ;
MOV  SBUF, A ; }rﬂEﬁﬁwfu‘é “00H” , [A] L
WAITI:
JBC TI, RX-BYS ER MR TR IETE
SIMP  WAITI
TX-05H:
MOV A, #05H s FHHLARE “0SH” meny
MOV  SBUF, A ; NEWIES
WAIT2:
JBC TI, HAVEI SR RIE S
SIMP  WAIT2
HAVEI:
LIMP RX-ACK ; [RIREIYAE, R (A F ROy
RX-BYS:
JBC RI, HAVE2 s SRR YN L
SIMP RX-BYS
HAVE2:
MOV A, SBUF
MOV  R7, A s BEEPAHTEART,R6
MOV  R6, A
RX-NES:
JBC RI, HAVE3 ;
SIMP  RX-NES ; }?%Ll&iﬂﬁfhﬁ
HAVE3:
MOV A, SBUF ;
MOVX @DPTR, A s BRI EEE A\ SMTBRAM
INC DPTR
ADD A, R6
MOV  Re, A ;) BRI
DINZ R7, RX-NES s AW TS
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RX-SUM:

JBC RI, HAVE4

SIMP  RX-SUM ; }%—%Tﬁqﬁzmﬁfrﬂ
HAVE4:

MOV A, SBUF

CINE A, R6, TX-ERR ; }%’IJW?&@%EH%
TX-RIT:

MOV A, #OFH

MOV  SBUF, A : }FDUEF'ME%%LI&EE%%%
WAIT3:

JBC I, GOOD

SIMP  WAIT3 : }%ﬁ%ﬁii%
TX-ERR:

MOV A, #OFOH s FRNUKIAE ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN s SERFRIRSE

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM s AR (B ET AR
GOOD:

RET s AR IERRIR ]

(2) k7 RUHLIEAS BAE 2414

ARZ N E, SHLEE BT 8 — 75 K H 7 2R AR S B 2% . T STC11/10xx
ZAN AU B ATEGE LR, HW R 24t —Arh e s N Dbk, AreAsehs B
W RO S ) AH 45 A, BIVEUS/ R 36 2 T &% A SR A BT, o S o BT B 5 L I A R 2 T SR
Wr, Gt—FENFE—hBiREAN D, DAZ0 i W R S5 R P 2 T S R NGB AR SRR Y AT
LN

X, FLLERBBCNE, Hr (k&) AELEW T RGEE MBS , 207 B0
T 25 o i — 2 7 AT S

R NUIR S TR, T W B =AM B AL R W B i 15 B A RIS 538 2 B He A
B, BBARD R, W8, N ERAM32H TG SR AN S 25 748, 33HH T AR
IS 27 (75, frhhl-7FH. 7EH. 7DHNIREST.
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ZALERSTH B 55 R P47
R b TT 30, BAE R h 2 HEE I A B SR ATIE R ARG AR T . A PR B A AT A
FRRAM & LIk B 5 7E AR PP P i e

TR
ORG  0000H
AIMP  START s HAETREFRRL
ORG  0023H
LIMP  SERVE s IR S AL
START:
MOV  TMOD, #20H s B SCERZEATHES et TAEIT 2
MOV  THI, #0F3H ;
MOV  TL1,  #0F3H ; }&E?ﬂz%%ﬂyﬂooﬁ/@
MOV  SCON, #50H s WEBRATEGE AL, RvrEL
MOV  PCON, #80H ; W ESMOD=1
SETB  TRI : JABER AR
SETB  7FH .
SETB  7EH ; WHEARENANL
SETB  7DH ;
MOV  31H, #10H o RO U R A2 it T AMTRAMIT)
MOV 30H, #00H 3 }@&ﬁﬂﬁhﬁmom
MOV  33H, #00H s BN ELITIEO
SETB EA ; }
SETB ES ;) JFhi
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STC11F-10Fxx & %1 8 5 HLIE 7

STC — 805158 Jy HLAZER S — A, A BRECKII8051 H A HL BTt/ Al

Hh TR 55 R«
SERVE:

CLR

CLR

PUSH

PUSH

PUSH

JB

JB

B
RXSUM:

MOV

CINE
TXRI:

MOV

MOV
WAIT1:

INB

CLR

SIMP
TXERR:

MOV

MOV
WAIT2:

INB

CLR

SIMP
RXACK:

MOV

XRL

1z
TXNACK:

MOV

MOV

EA
RI
DPH
DPL

7FH,
7EH,

7DH,

AI

A, 33H,

AI
SBUF,

TI,
TI
AGAIN

SBUF,

TI,
TI
AGAIN

SBUF,

RXACK
RXBYS
RXDATA

SBUF

#OFH

A

WAITI

#OFOH

WAIT2

SBUF
#06H

#05H
A

TXERR

5 KA
s TR BT SR AR S

BIntrey

s PR AR IR AN
o FIWT AR 1 IR

s HRRPRIETTEE
s VR R A WriE SR AR AL
; FReE b

R

s B BRSBTS AR
; FLoE AL

“OSH” , ZLRE MY

;}ﬁmME%%WE%%%“ww’

::}ﬁ@ﬂﬁ%%&ﬁ%ﬁ%“mw’

s HIWOR AP E S “06H”
 REUE AL
: JeRERY, A TXREE

s RUCEIR ARG S, A LA R
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WAIT3:

JNB TI, WAIT3 ERFRIR G

CLR TI

SIMP  RETURN ; BIRE I
TXREE:

MOV A, #00H s RN IFIE S, KX “00H”

MOV  SBUF, A s RN RRIRIE S, KiE “00H”
WAIT4:

INB TI, WAIT4 s SR RIESEEE

CLR TI ; HARTHRE

CLR  7FH s VBRI FR &

SIMP  RETURN s IR IR
RXBYS:

MOV A, SBUF s RUNCE B P

MOV  32H, A : AEAN32HE T

ADD A, 33H

MOV  33H, A ;) R

CLR  7EH ;BB YRR

SIMP  RETURN s BB I
RXDATA:

MOV  DPH, 31H

MOV  DPL,  30H ;) WEAMEEEL IR

MOV A, SBUF s BRECHE M

MOVX @DPTR, A s HEFEAFSMEBRAM

INC  DPTR ; HbhEFRE 0L

MOV  31H, DPH ;

MOV  30H, DPL 3 }T%T?imiﬂﬁ’fﬂa

ADD A, 33H ;

MOV  33H, A s ) RGN

DINZ 32H, RETURN ;AR U e

CLR  7DH s I HIRERGERR &

SIMP  RETURN ; FARE I A
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AGAIN:

SETB
SETB
SETB
MOV
MOV

MOV

RETURN:

POP
POP
POP
SETB
RETI

7FH
7EH
7DH
33H,
31H,

30H,

DPL
DPH
EA

#00H
#10H

#00H

s W briEAr
; RINAIERITIEO

; }‘VX’E%W%&?&%F X

: IRE I

Tl
B

FRFEFAE b, ORGAREFBOUL IR S, FERRHLGIN, BRI Ui B 1ZA P B
R aG L .
FESEPRN GO 2 R 24, 10 EL R M 5 ML TSR (R AT 15 B AR . DRIk, B
FIEEE T DURTEEAS Y IR VE AT L) %
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8.7 L&

(ERE SRR RS, TEL ABGESLE T, STC1U10xxF I8 H B & T il
T RoFT A3 AA EHLEREIIAE, AR F A S R FEAA T ENAEH
{2 7 G0 e e HE

TxD
STC
MCU p«p
EHL
\ 4 Y \
TxD  RxD TxD  RxD TxD  RxD
STC MCU MHL1 STC MCU M#¥12 | ™ | STC MCU MAHln

EEDy— G ENAILE AL R AW T2 PUEME RS ENLATS5E— G WHLEME, 1A
WL ) B A e 50 5 1 4 K

(1) ZHIBER A E R

EZHBEE RS, NEIETHL (K% 5ZGMH B ZIRIGERTSEEE, HATil
fE AR AREFT. MCS-51 R 5 B A HLK H 4718 15 15 41 25 A7 23 SCONH & Z HLIE 15 i B 4r
SM2. MFEFRESM2=1, HBITEETAETHFR2EARS, KiEHEENTBSHEE UX AT R
IERE R (TBS=1) IER&EIEMT (TB8=0) , HEYCHmET T FIRBSHITIRA]: 2SM2=1,
A FIRBS=1, RN NEIY Mk ii, $5iZMmi N 2528 ASBUFH, FFEAIRI=1, [FRICPUIERH
Wr, BEATHOHEDEIYALEE; ARBS=0NEE W, A FHER, BWIHKEBEEFR. £SM2=0, T
T2 Hb Bk T S B s e U, JEEAIRI=1, [AICPUIERMT, #5i%Mi N 2% ASBUF. #Eith 5
H, WSl 2 HLEE .

T FEEBMHLRZHEE RS, MHLEHEE A0, 1, 2, -+, n. THEBHIEEREED
Iy

O BEWMIHLRISM2=1, AT REfibhtheRaSs.

@ FHLE S RERE B E S, K TBSRE N1, URREIENZ Mok,

@ FrA M ML R oy bk b, & R R B R LR IY ) bk S AP bk AR B
B BRSNS, WA S MHL, TEBRSM2=0, #ERERMNENRENEEN, EES
B e A B, WPONAEFHEMNL, AE4ERESM2=1RZE, Xt G R KRB IEMIA
TREER, RIS S R EHE it )y 2 A5 NSBUF, ANEAfL, RI=0, Aap=ddilfiigR, HEEHIH-
ik
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@ FHAERIETERFIEEMUE, B KIE—E SR AR W, HAr
TB8=0, VAR AEHEM.

® ML NAEAE B[]0 FF & Iy bkt SRR HAB ML, RS

BTk B LS 23 M 45 0 FEALAE T AL, PR SM2=1, %F HJ5 F ALK IE M B

N

IR RE AR B AR R SEHL

(2) ZHLIEE R R
BT S ATEERAE G HE 6% B S SM KRG M AT (E 1%
B3 A T B I A3 £ R ] e Fe e 2058, ANl E IV AT, PRCER™ % 52

H, AFFEGEER, N EEAMRAE. £2HUEE RS HEEERHERE, HhNE
HAR A X B ZS JLARAE —BEWT .

FEMEMNRZHIRE RS, RVRCE2556 ML, & APLEIHEE S 5 H00H~FEH .

© ZEMUFFOY 2 ML <, & AP ESM2=DIRA, MR ERICENLRH
By,

@ FHAMMNIBRLI R E: EHE SR ISR IEIY i, B F- 0k 09 MALIEDE AL hE
ML, ZWAFMHEFST S EHLE R AT R MM R I G A, SRR KL 5 A
L FERENEAYLIPIRZ, 5 ENVHIWOIRE IS, ENLRDIFUA &% Sz Icdm b, &
16 BRS04 B8 — iR AR i AR H B

® 21 EHRIERIMLTFN:
00H: ZEsR MALERUSCEL T B 5
01H: ZER ML IEFHE IR ;

Hpth: AREm4S.
@ MHLHPRE T4% XL E -
B7 B6 B5 B4 B3 B2 B1 BO
ERR 0 0 0 0 0 TRDY RRDY

EX:  HERR=1, MWW EITEER L
#TRDY=1, MHLRIEAER L
FRRDY=1, MALEIHE R %

© Hfth: G HEE .
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(3) BFp2HI

FESERRR P AR R SR R AR, RGSEN R — & 2R DA B mEE AR, W
Z AR W i 5 3, (ERE e R B R s 30l 2 SRR i R P G 1 ) L i o SR T
2o RE R . 3% BLAL LA e 1 7 SOp 61 1] B4R E— ML 8] — S — @ fE 8K A

© EWRIERR

2NV ERR B A7 AL Y FERAMA - BB ik 95 1H, B P BT i 50H B
JeH, ARBERTIIRIMGIL . S EERM TR, A (E B AE ) t P Il i 55 R P 58
B HENTEKIEN, ERRGETRFRMAIZ S, BRLRE ERFEENIT. R 6
EHIPSW « SEIFOAR 5 AL HRZS B AT &8 Ko 2 B K& 58 .

ZOREHUFI#S MM R, AR 5572 7 1 F AR 55 A7 A7 42 X 1 RO~R7

TR IEFE T

ORG  0000H

AIJMP  MAIN N

ORG  0023H s RIETPRSFEF A

LIMP  SERVE s Wb AR SRR T
MAIN: . . . . .. ; FREF

ORG  1000H ; REEFEFAH
TXCALL:

MOV  TMOD, #0H s WEENZHEER e, a2

MOV  THI, #0F3H : BCEIRAREFE 240007 /70

MOV  TL1,  #0F3H ; BAZLSMOD

MOV  PCON, #80H ;

SETB  TRI s JABER AR

MOV  SCON, #0D8H : HRATOTA8, AavrERi, TB8=I

SETB  EA ; JFE AL

CLR  ES 2RI R ATIEAE P
TXADDR:

MOV  SBUF, #05H s AIENFIY AL HE
WAIT1:

JNB TI, WAITI ; SHRFRIETERE

CLR TI s SR IEH W R AR
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RXADDR:
INB RI, RXADDR s SEA AL IR AL
CLR TI s SLALHE R TR SR AR AR
MOV A, SBUF s BEELIHLIE B I A LA
CINE A, #05H, TXADDR s FIWTIE YRR A, 75 0 E K
CLR  TBS8 s HWOHEASE, EAITB8=0, WE#A K& HdkE
CLR  PSW.5 + HAIFO=0kR L7
MOV  08H,  #50H 3 RIEFPEHBEFREHERO
MOV  0CH, 50H s HEYLK A IRRA
INC 0CH s HAEYLK N
SETB  ES 3 SUVFHATIEAS b
RET ; IREI R
SERVE:
CLR TI s PR TBE, T E SRR ETL
PUSH PSW ;
PUSH A ; }Im%)\*}z%%fj
CLR RSl ;
SETB RS0 ; }iﬁf&ﬂ’ﬁ%ﬁ%&m
TXDATA:
MOV  SBUF, @R0 s RIRBAR P B T s
WAIT2:
JNB TI, WAIT2 s HRRRIETERE
CLR  TI ; HAITI=0
INC RO s HbhEFEERINL
DINZ R4, RETURN s BUBRHCRKIETE, HRE
SETB  PSW.5 ; DRIETEHEEAIF0=1
CLR  ES ; RHAHBATHW
RETURN:
POP A ;
POP  PSW ; }‘VJZEEMZJ
RETI S VY
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QOMHLIZRRE P

FEHUSIE R HAERF AT, AT ML, 25 A PR AH Ltk B A BTz [m] 5 5 7

AHUhE, WEEAB IR EHUE RIS, I RE T NUAE R R SRS BE WL, R A7 TR
T WHRAMIFI60H L IT T, SR HU I B A7 T8 T 6 THON B Ml ) ) BERAMUR T, R
IR L H20-0H. 20- IHALAEAREAL,  FISRABTE S bt . Bl S K B 2 4l 1 7
2FH. 2EHWAN 575 B0 T2 OO 7 BN B 48 £ . #5 AFLIgBSRR P, 13

%,
#5 P LFESORE P ..
ORG  0000H
AJMP  START s HBERFER
ORG  0023H
LIMP  SERVE s ARBTG5 AR
ORG  0100H
START:
MOV TMOD, #20H s EREFE: WIIGWARY, WEER
MOV  THI, #0F3H ;e THEEAR LERT . TAE A2, W
MOV  TL1,  #0F3H . B N240007 /R0 1A S HIME
MOV  PCON, #80H ; E{7SMOD
MOV  SCON, - #0FOH s WEBRATHAS, AT, SM2=1
SETB  TRI ; JABER E T AR
SETB  20+0 ;
SETB 201 ; }Eﬁ%ﬁﬂal
SETB  EA .
SETB  ES ; }?Frhliéﬁ
ORG  1000H
SERVE:
CLR  RI s IR RUUAE R T bR ERI=0
PUSH A ;
PUSH PSW ; }wﬁw
CLR RSl .
SETB RS0 5 } WP TR A X1
JB 20+ 0H, ISADDR s FIWTAR TS A2 ki
JB 20+ 1H, ISBYTE | PP €S N A U
M ESH R T ERA A HHL: 0513-5501 2928 /2929 / 2966 EHE: 0513-55012969 /2956 / 2947 311



STC11F-10Fxx & %1 8 5 HLIE 7

STC — 805158 Jy HLAZER S — A, A BRECKII8051 H A HL BTt/ Al

ISDATA:
MOV
MOV
MOV
INC
DINZ
SETB
SETB
SETB
SIMP

ISADDR:
MOV

CINE
MOV

WAIT:
INB
CLR
CLR
CLR
SIMP

ISBYTES:
MOV
MOV
MOV
MOV
MOV
CLR

RETURN:
POP

POP
RETI

RO, 2EH
A, SBUF
@RO, A
2EH

2FH, RETURN
20 - OH

20« 1H

SM2

RETURN

A, SBUF
A, #05H, RETURN
SBUF, #01H
TI, WAIT
TI

20 - OH

SM2

RETURN

A, SBUF
RO, #60H
@RO, A
2FH, A
2EH, #61H
20+ 1H

PSW

A

ZHLEFETT AT 2R 2R, EHI
Xt AT A LA ORI RS T, W Il R AL ar A7 SR B AT I R IFAT /O N, BAC
BRSSP AT MBS, B, SATITEINL, Bondess. XEMA 2847,

B 8]

s HUEIRETERO
s RN

s HEIRET N
s FUBT R i e 75 ?

s W briEAL

s BN, R

FEHAEIEAY, 5 A Lk

FAFFER, ANFFIA ik el

; MFF, KIEEES “01H”

s SERERIRL R

; 0TI, 20«0, SM2
: JHOTI, 200, SM2
; JEO0TI, 20«0, SM2
; IR

s FRSCEE K ot
s B EHRIK RN ERAM
; 60HHL G X 2FHHL T

; BEthH-61HT2EHH T
; 20 « 1HbRE, Fon UG HR AR

, }
]
5

; IR[A]

=~

VY7

BEE—-NAE T RRNH, NESE.
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95 STC11/10xx £ %8 F#lLEEPROMAY 2 F

STC11/10xx R 51 B 5 ML S 42 i T FIEEPROMA: 52 7 2= (Al 2 2 FF ), R ISP/ TAPH AR AT
¥ M #fData FlashEEPROM, 485 E(E10/3 KA . EEPROMAT 23 45 AN X, AN X A
51297 . R, EE — A S EAR BE R — A X, A2 R — A8 B B e A
[FI AR IX, A— e E . SR AT A8 B A R 1 e X AT 1

EEPROMAT FH TR A7 — L8 75 B e N i R B OF A B R S8R . (EH P EF
W, BT DA EEPROMIEAT 719 52/ T A2/ sl X SR B4 o 7E TAE R Vec KBS, ECAZ
FTEEPROM/ TAP#1E

FEEEMIZ: STCLIxx R A5V HLAE4. 1VLL FXAFEEPROMBEAT - VE A4 2%, 4. 1VEL T %t
EEPROMBEAT 44, MCUA AT ML DI &g ; 3. 3VEL  HLAE2. 4VEL_EXFEEPROMIBEAT 44 A 2, 2. 4VEL
N XFEEPROMAZAE, MCUARFRAT B ZhfE . STC10xx R 415V EL H HLLES. 8V LA L XIEEPROMBEAT #:AE 7 H
2, 3. 8VLL N XTEEPROMBEAT 4, MCUAPAT LLTh&E ; 3. 3VHL F HLTE2. 4V LA XS EEPROMIEAT 8 E A
HRL, 2. AVLL T AFEEPROMERAE, MCUASAT, BT LA I ISPRE A2 e I e B s i A7 1T IR v e, 4
SVEA T HLIEHRA. IVBL R E AL, 3V B HLIEFR2. 4VEL R E A7,

9.1 TAP KR EEPROMFIE4FIRINEEFT ERNE

oy e fr bk N 555 o
5 fiid Hobk | Lsp |
TAP DATA | [SP/IAP Flash Data | )y 1111 1111B

- Register
1ap_ApDRH| [SP/IAP Flash Ad-| -y 0000 0000B
dress High
1ap_ApDRL | [SPAAP Flash Ad-} -y 0000 0000B
dress Low
IAP_CMD ISP/IAP Flash Com- C5H - - -1 -1-1-[msifmso xxxx xx00B
mand Register
IAP_TRIG ISP/IAP Fla.sh Com- C6H XXxx xxxxB
mand Trigger
JAP_CONTR ISP/IAP.Control CTH IAPEN| SWBS [SWRST[CMD FAIL| - [wT2] wT1 | WT0 0000 x000B
Register
PCON Power Control 87H |sMoD | smobo | LVDF | POF | GF1 | GFo | PD | IDL {0011 0000B
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1. ISP/IAPH#EZ 785 IAP_DATA

IAP_DATA : ISP/IAPH#AEI ()4 27 4795 -
ISP/IAP MFlashisz i (A BO7E ML AL, ) Flash’S (1) 5005 75 C7E stk b

2. ISP/IAPH#i}it 25 %785 IAP_ ADDRHFIIAP_ADDRL

IAP_ADDRH : ISP/IAP #AER (1 bk 25 4788 5 )\ L . 1% B A as bk NC3H, A7 J5 {8 NO00H.
IAP_ADDRL : ISP/IAP #{ERT (b 35 A7 2K\ AL . XA A7 2 Mk 9 C4H, A7) fH H00H.

3. ISP/IAP# & F F2FIAP_CMD
ISP/IAPf 4 2 {7 24 IAP_CMDIE U1 T -
SFR name Address | bit B7 B6 B5 B4 B3 B2 Bl BO
IAP_CMD C5H | name - - - - - - MS1 MSO0

MSL | MSO |4 / #fE Bk

0 0 |Standby FFEHLEES, TCISPHEEAE
0 1| WP LT X % Data Flash/EEPROM X #E4T 7 12
1 0 | AW PRI L7 X 6] ” Data Flash/EEPROMX ” #E47 71 g F

1 1| WP IR FEF X 6 Data Flash/EEPROM [X.” HEAT Ji X $4%:

FERLER PN AR XE, A A EERlash[X (EEPROM) HEAT 74550/ W g FL/ i X #2148
, IAP12C5A62S2/IAP12LESA62S2%5 [ 4k, 31X JIANY-5 A] 78 B F AL X A s FFE X

4. ISPIA G 2l & & 728 IAP_TRIG
IAP_TRIG: ISP/IAP #R{EIS )iy 2 iR 27 A7 75 o
FEIAPEN(IAP_CONTR.7) =1 B}, XfTAP_TRIG%¢ 5 AbAh, 55 ANASh, ISP/TAP fix & A 23434

ISP/IAPEEAE 5 )5, TAPHBbE R )\ 25 77 % IAP_ADDRH. ITAPHuHE( )\ {7 %5 77 5 IAP_ ADDRL
FIIAPHT 2 2 17 25 IAP_CMD A AR . i 4 T R E N — Aok 1) 208 2547 ISP/TA P
1, 7 FaR bk it i 8 A7 A8 A7 437l 5 NIAP_ADDRHAHIAP_ADDRLZF {74 o

FHRIAPHEVERS, #IEXIIAP TRIGYE 5 NSAH, 5 ANASH, ISP/IAPH4A A4 24370,
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STC11F-10Fxx & %1 ¥ 5 {45 5

AR SCEF G - www.STCMCU.com

I B AR S £ 13922829991

HF R : 13922809991

5. ISP/IAP# £ & #782IAP_CONTR
ISP/IAP#% | 27 17 25 IAP_CONTRHS R 411 F :

SFR name

Address

bit

B7 B6

BS B4

B3 B2 B1 BO

IAP_CONTR

C7H

name

IAPEN | SWBS

SWRST

CMD_FAIL | -

WT2 WT2 WTO

IAPEN: ISP/IAPTHAE RYFA7. 0: Z21EIAPEL/ 5 /¥R Data Flash/ EEPROM

1: RWIAPEL/ S /#FrData Flash/ EEPROM

SWBS: A5 M BN HFE T X G 80(%0), 2N RGISPIERFXE3N0ED).
ZL5SWRSTH#RC & 74 AT LS

PR RGEANL, W E B E AL

CMD FAIL: W1Hi% TISP/IAPHT 4, JEATAP TRIGIESAWAShi A& 2, WAL, 7 s %

CER PN ERER X APX) S AL M PR X (APX) FF P AT

MOV TAP CONTR, #00100000B ;SWBS = 0(i%&#EAPIX), SWRST = 1(#Efi1)

AEF PR X (APX) BB A N R R ISP R X FFIGHATRE R

MOV TAP_CONTR, #01100000B ;SWBS = 1(iEFFISPIX), SWRST = 1 (4= A7)

TERG ISP LT XA R AL H M S HFEF X (AP [X) HIGHATIE T

MOV TAP CONTR, #00100000B ;SWBS = 0(G&#EAP [X), SWRST = 1 (% E 1)

TE R G ISP FE T XA R AL I MR R ISPIR LT X UG HATRE T

MOV TAP CONTR, #01100000B ;SWBS = 1(&#EISPIX), SWRST = 1 (% Ef7)

SWRST: 0: A#EEfE;

1:

B S ] |CPUSEfFI [H] (2 /DANCPU T AERT £ )
w2 lwr1 o Reig/ii Prog_ram/%ﬁﬁ—: Se)c%c%”ég;se Reiorjl;nenged Syster‘nflock
CRNNEED)! (=55us) (=2 1ms) PREERF S HOG B HERE RG]
1 1| 1 |2i%r |55 21012/ ) 5 < 1MHz
1 1| 0 |2NiF8h  |1104M B 42024 N8 | < 2MHz
1 0 1 [27Ef%f 1654 B8 630367 < 3MHz
1 0 O [27E%F 330414k 126072/ M %F | < 6MHz
0 1| 1 [248er 66044 252144408 | < 12MHz
0 1] 0 |2BF8F |1100EF8F |420240 1N EF8F | < 20MHz
0 0| 1 |25 13204 1H4h (5042884 it | < 24MHz
0 0 O [27E%F  [1760/NET%F  [672384MAF%f | < 30MHz

B B TR A
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STC11F-10Fxx & 518 L4 F STC — 805158 Jy HLAZER S — A, A BRECKII8051 H A HL BTt/ Al

EEPROMfFEFFEEIN:

T ARAUE R AL EREEPROMAY IE 8 AT 58 T4E,  H ATt 02 5 AL
STC11xx £ 41

SVERF HLZEVee<4. 1VEF, 2% 1E1SP/TAP#:AE, BIZE (EXTEEPROMM IE B #4E, BT 2 B HL%t
FHSL I ISP/ TAPYE A ANMA N, SEPRIBMLAZ, X ISP/IAPEFERRHIMIERIAT T, (BT Tk
AR T AT SR T IS R AR, B AL SR L 27 1 4047 TSP/ TAP#R/E,  RIXTEEPROMIKI#ERR /4
/3w 2 BT

SVEL A HLEVCe<2. 4V B, Z2X1-TSP/TAPHRME, BNZEIESIEEPROM FIIE® #:4E, BLAt 8 A AL
S} HA N [ ISP/ TAPFE A AN, SEPRTE I, STISP/IAPRZRBIEERIATT, HH TN T
EHEEMRT AT SR T TR R LU, 5 AL SR 25 1B 3047 ISP/ TAP#R/E,  RIXFEEPROMA#ERR
/IRFE/ A A TR

STC10xx & %1:

5V B HL{EVee<3. 8V, ZX1-TSP/IAPH:fE, RIZE L GEEPROMAYIE S £:4E, BLis B 5 WL
AR ISP/IAP 384 AR, SEPRIGHLAZE, STISP/IAP ZRfESe s e AT 7, Hi Tkl T
YEREAR T ol ST TREFR R LR, B 5 AL SRR 22 1R 30 AT ISP/ TAP #:4F, RIXFEEPROMACI#ERR
/IR Bar 2.

SVHL A HLAEVec<2. 4V B, Z51ETSP/TAPHE(E, ENZE L XIEEPROMI IE 8 #AF, Hhi s FHLxs
AHRIFIISP/TAP 54 AN, SChRiEolE, XTISP/IAP 2FAEasfiR/E2HAT 7, (Hil T Uk T
TER AR T Al ST TR CAR, B WL R UL 25 (- 3 AT ISP/ TAP  #/E, HPXFTEEPROM
B/ 4afe/ 1k 260

W EYE F N, RES TR QA ITGIET, 10 B YR F IS IE S FIEEPROMIY) f%
AT AR, SEFATAHN EEPROM $84 AL, Ar AR Pk B s &AL T g,
S P T BETE 0 A R YE I, B TR S AL IR FEU S A, R U EEPROMBEAT A I, L)
WG i /LVDF AR 25 A2 (PCONFE IR BB AR IBi A1) o INAZAIA “17 , 5 W He 5 FE
MAMKT AR E, AR IHEE, I A TR 0 f5 iz A ReRE, Wi ” 07,
Ui AR s T 2 T I R 2 b, I e] @R 4T ISP/ TAP/EEPROMERAE . G 17, NPk 3
HEE, ~HENTERESTERI MK Z B, A AT TISP/TAP/EEPROMEETE .

6. TIEBERFIET, AT AEH#HITEEPROM/IAPHR(E
PCONZF A4 /& LI T :
SFR name | Address bit B7 Bo6 B5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO PD IDL
LVDF: AL A AR AL, 2 TAE SV e K TS A T TR I, 202 B L. A A0
R A ) L B AR F e Ve e AR, AN EEEATEEPROM/ TAPH:AF:
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9.2 STC11/10xx &5 & K #lEEPROMZS [8) & /)]s K ik

STC11/10xx Z 41 5 F HLN %5 ] FHEEPROMI) H ik 5 75 25 1) /& 70 P ). FEFRAE ] ;s R
XI5, A LLXSTEEPROM 347 TAP/ ISPHEAE .
ELARSEANT 2 B -1 A SEEPROMA /N Az L H b3 5 ) -
1. STC11/10xx R4 5. 5 AL N FEEPROMIFE AN bl 2%
2. STC11/10xx F& 5 5. A HL A FEEPROMZS 8] K /Nik Y — i 3
25000 .
STC11FOLE, £ 2K5%75 IEEPROM, | FH 4 B X 4H A, FEAN B3 1X.0. 5K, Mk 0000h — OFFFh
STC11F16XE, 43 32K [ EEPROM, NI FH 64 ki X ZH 5%, 44N 35 X 0. 5K, #udik L0000h — 7FFFh
5 44 N TAPT1xx B TAP10xx 1) 5L #L, A M52 [JEEPROM, {H 2 m] Rl FH TAP 25 7 28 7 A2 /7
XX FEPFlash HHT BB, B8 CIELR ML/ L2 T2, 244K, a4 FEFFlash

STC11Fxx / STC11Lxx 2 %1 84 F WL #EEPROM % B — U5
e EEPROM 4 | Jd X H | S dh Ft [X 1 ik | 45 5 f XK R ik

STC11FO1E/STC11LO1E 2K 4 0000h 07FFh
STC11F02E/STC11LO02E 2K 4 0000h 07FFh
STC11FO3E/STC11LO03E 2K 4 0000h 07FFh
STC11F04E/STC11L0O4E 1K 2 0000h 03FFh
STC11F05E/STC11LO5E 1K 2 0000h 03FFh

STC11Fxx / STC11Lxx &5 5 Fr LN ZFEEPROMi%E B — i 3%
STC11FO8XE/STC11LO8XE 53K 106 0000h D3FFh
STC11F16XE/STC11L16XE 45K 90 0000h B3FFh
STC11F32XE/STC11L32XE 29K 58 0000h 73FFh
STC11F40XE/STC11L40XE 21K 42 0000h 53FFh
STC11F48XE/STC11L48XE 13K 26 0000h 33FFh
STC11F52XE/STC11L52XE 9K 18 0000h 23FFh
STC11F56XE/STC11L56XE 5K 10 0000h 13FFh
STC11F60XE/STC11L60XE 1K 2 0000h 03FFh

STC10Fxx / STC10Lxx £ 51 Bt F HL 4 3 EEPROM % il — W 3%
STC10F02XE/STC10L02XE 5K 10 0000h 13FFh
STC10F04XE/STC10L04XE 5K 10 0000h 13FFh
STC10F06XE/STC10L06XE 5K 10 0000h 13FFh
STC10F08XE/STC10L08XE 5K 10 0000h 13FFh
STC10F10XE/STC10L10XE 3K 6 0000h 0BFFh
STC10F12XE/STC10L12XE 1K 2 0000h 03FFh
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STC11/10xx & 51 5 1 HL A FEEEPROMVE i Hh k¢
BAARSER S A %2 /b J5 [X FUEEPROM, 22 18 i [ U EEPROMZS i) K /Mg B — W %, A IX0. 5 K
H—HIX B IX BERIX BIEIX
WAL | b | R | SRtk | ML | SR | R | St
0000h 1FFh 200h 3FFh 400h 5FFh 600h 7FFh
BHFIX BARIX HLRIX % )UIX
WL | G | R | SoRtuhh | ML | SRR | R | 4
800h 9FFh AO00h BFFh CO0h DFFh E0Oh FFFh
U X BB X Ht— X Bt X
Wit | dobdl | R | dolwit | emiedr | st | et | g
1000h 11FFh 1200h 13FFh 1400h 15FFh 1600h 17FFh
B+ =X P g X B+ IX BN X
Rt | sl | R | dolihh | il | st | et | g
1800h 19FFh 1A00h 1BFFh 1C00h 1DFFh 1E00h 1FFFh
bR B\ B X BRI B HIX
Rt | ol | R | dolihh | kil | sondl | et | oo
2000h 21FFh 2200h 23FFh 2400h 25FFh 2600h 27FFh
B t—HiX ot R Bt =RIX =1 IX BN X
fepahbl | dodubnt | et | seubns | et | gooent | ekt | gdond 51277
2800h 29FFh 2A00h 2BFFh 2C00h 2DFFh 2E00h 2FFFH
ot HRX B ARIK B LK 5=+ B
R | ARORAE | il | duubil | Rt | Sdobil | it | Sdobit
3000h 31FFh 3200h 33FFh 3400h 35FFh 3600h 37FFH
UK Ho A RIX Ho—RX Botomx | WA R
FAE | A | R | ZoRiuh | ML | SR | R | S %@% IXW;E*
3800h 39FFh 3A00h 3BFFh 3C00h 3DFFh 3E00h 3FFFH iEé ﬁ . ?k 1[% E&
s iy 1 F=PUEX FETHHX A AV 1Y E@ﬁﬁﬁiEK
T e T I I R T T L T i
4000h 41FFh 4200h 43FFh 4400h 45FFh 4600h 47FFH ‘,Z‘ )Eﬁ {% , é
B=tLRK FERDNTE BB BUEHE | gpr 40
T | b | RMGHHE | GoRtbhe | ML | GEdcE | e | 4
4800h 49FFh 4A00h 4BFFh 4C00h 4DFFh 4E00h AFFFH
PR X IR X I+ =R EINRRIET
Wit | st | R | doliht | emiedr | st | et | g
5000h 51FFh 5200h 53FFh 5400h 55FFh 5600h 57FFH
B LR X B+ AR BILRX B \BIX
Rt | ol | R | doltih | sk | sk | et | goud
5800h 59FFh 5A00h 5BFFh 5C00h 5SDFFh 5E00h 5FFFH
B LR BHA X BHAtBIX BA—RX
wigt | ol | R | Zolhh | emidl | sondt | et | o
6000h 61FFh 6200h 63FFh 6400h 65FFh 6600h 67FFH
BH+RIX BHAIIRX BHALRX FHAABKX
Eit | ool | R | Solhh | kil | oot | e | oo
6300h 69FFh 6A00h 6BFFh 6C00h 6DFFh 6E00h 6FFFH
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STC11/10xx R H1 5 1 HL A HEEEPROMPE A b - 22
AR SERY 545 22 /0 5 X ((JEEPROM, 25 8 B T (O EEPROMZS [A] K /N B — Wk, ANHIX 0.5 KT
B L X BHL K PERET T X
WM | Gl | M | GAClIE | i | SR | R | Gl
7000h 71FFh 7200h 73FFh 7400h 75FFh 7600h 77FFh
FAT—EIX HEATZRIX BT =X AT EIX
R | Gl | M | GCliE | ik | SoROui | R | Gt
7800h 79FFh 7A00h 7BFFh 7C00h 7DFFh 7E00h 7FFFh
T F T mIX FAt LRI F T IX
WIEME | G | M | GO | RIRMGE | G | R | G
8000h 81FFh 8200h 83FFh 8400h 85FFh 8600h 87FFh
FET, LK FL K bR
U | GAUUHE | R | GAOBHE | BRI | GouhE | R | Gl
8800h 89FFh S8A00h 8BFFh 8C00h 8DFFh 8E00h 8FFFh
Bt oK LK LMK B
M | AURHE | RN | UL | RN | GORi | UM | i R
™ [X
9000h 91FFh 9200h 93FFh 9400h 95FFh 9600h 97FFh 5 1 2‘?%‘
FRTET B BIX FL UK B BIX
UM | GRHE | Rl | b | e | S | I | G
9800h 99FFh 9A00h 9BFFh 9C00h 9DFFh 9E0Oh 9FFFH
BB BT BIK BN AIK BAFAK
UM | GUHE | el | b | R | SR | M | Gl
A000h A1FFh A200h A3FFh A400h ASFFh A600h A7FFh )77% i/j( ]ﬁ — ‘{j"\ rﬂ%
A+ IR AR H\+-EhIX A ABK | OB R
IEMEE | CEROBHE | RWOBME | GAobit | RIH | ot | mkobdt | adowr |F B, A
A800h A9FFh AAO00h ABFFh ACO0h ADFFh AEO00h AFFFH T‘Eé ﬁ # Yjﬂ\ ,ﬁ% E&
B IUBIR BB Bt B ot —mx | HEUE RAE A
SR | GO | R | AL | RRi | i | et | o | R X, A
B000h B1FFh B200h B3FFh B400h B5FFh B600h B7FFh "IZ\ )EH ?ﬁ ’ ﬁ:-,l ﬁ)‘{‘
BT BIX Py TE PR, Fatomx | W AEH
PRPTSTYV I ISR YA IRITNTNYAN TSN TN FRITTNYEN EPTSITETAN ERTSTATAN TS
B800h BI9FFh BAOOh BBFFh BCO00Oh BDFFh BEOOh BFFFH
B LR PR B B F X
WIEME | GG | R | GO | RERMGE | SR | R | ChRE
C000h C1FFh C200h C3FFh C400h C5FFh C600h C7FFh
FET MK FEE MK FETMIX A EENEIX
M | GAURHE | RN | ORI | R | SR | I | Gt
C800h C9FFh CAO00h CBFFh CCO00h CDFFh CEOOh CFFFH
BT P T
IR | G | R | GO
DO000h DI1FFh D200h D3FFh
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9.3 IAPKEZEEPROM:C Zw &1

; FIDATAIE FE EQUAS B8 5 R ) B 2 47 s L 1k B ) FH R0V 20 25 / G 196 4

IAP_DATA DATA  0C2h; % IAP_DATA EQU  0C2h
IAP ADDRH DATA  0C3h; B IAP ADDRH EQU  0C3h
IAP ADDRL DATA  0C4h; 5§ IAP ADDRL EQU  0C4h
IAP_CMD DATA  0C5h; B IAP_CMD EQU  0C5h
IAP TRIG DATA  0C6h; B IAP TRIG EQU  0C6h
IAP CONTR DATA  0C7h; IAP CONTR EQU  0C7h
7€ LISP/ APy 4 J S5 A I [i]
ISP IAP BYTE READ QU 1 s S )
ISP_IAP BYTE PROGRAM EQU 2 CE R, AT % RS, OFFh
ISP IAP SECTOR ERASE EQU 3 R DCHR RS, BT R, B RIX
WAIT TIME EQU 0 VB S ARIN E], 30MHZ BA R0, 24MBA R 1,
;20MHz LA R2, 12MBL R 3, 6MLL T4, 3MEA 5, 2MEA 6, IMEA R,
T
MOV TAP_ADDRH, #BYTE ADDR HIGH S IE M hE R Hb - 7 55 0l A )
MOV~ TAP ADDRL, #BYTE ADDR_LOW s GBI T 7 75 R bk
MOV~ IAP_CONTR, #WALT TIME s B SR I [A) o 755 ) T L ik — 41,
ORL IAP_CONTR, #100000008 : SUVFISP/TAPHEAE FHHRE—KH® T
MOV TAP_CMD, #ISP_TAP_BYTE READ
VIEFT AT S, AT AT RN, AHFE A M
MOV IAP_TRIG, #5Ah ; J5i%5Ah, FHIEAShEI TSP/ TAPl % 2 17 4%, BRHER 7 itk
MOV IAP_TRIG, #0A5h ;1% 58A5hJE, TSP/TAPr 4 37 B g fih /% 42 5
;CPUSERFIAPENE B G, A kST RE T .
NOP B BITAP DATAZF /748 J5, CPUKSHATRE T
MOV A, ISP _DATA SR B Ik A Ace
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UNIEAIRTAH, R T eaesEimnc

MOV
MOV
; MOV
; MOV
; MOV

T HGNEE, % ONFFR/ S,

MOV

MOV
MOV
MOV
ORL

MOV
MOV
MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

TAP_DATA,

TAP_ADDRH,
TAP_ADDRL,
TAP_CONTR,
TAP_CONTR,

TAP_CMD,
AP _TRIG,
AP TRIG,

#00000000B ;4% 1L TSP/ TAPHEAF:

£00000000B : BRISP/TAPAT 4

#00000000B ;B 1IETSP/TAP i 415 i &

#0FFh ; 1% M Bk v 7 B T N FRH, 45 A HEEEPROMIX
#0FFh s IR MO AR 2715 5 70 9 FFH, By 1kt

IS ELGAE, 5 MAT, Z ST B X ER

#ONE DATA DB F T FEEE S TAP_DATA,

A AR I A Ik
#BYTE_ADDR_HIGH DAL 3tk T AR
#BYTE ADDR LOW I H AR 7 7 i ER A
HWAIT TIME T B AN ) R ) AT B A

. B —4), FHH
#10000000B D FUFISP/TAPERAE S vohis T

#ISP_TAP_BYTE PROGRAM R FI AR T A
#5Ah  ;45i%5Ah, FRIEAShE TSP/ TAPA K 27 7 28, FF R E 75ttt
#OASh  ;i%58ABhE, ISP/IAPr4 7B fit & #25h

CPUSEAFTAPENE Se il fa , A S 4k AT R

NOP

DT RAE TG, CPUZkSATRE

U, R T2aeHEme

MOV
MOV
; MOV
; MOV
; MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

#00000000B ;2% 11 TSP/ TAPEEAE

#00000000B ; KBRISP/TAPAT &

#00000000B ;B 1L TSP/ TAP iy A fih

HOFFh ik i 5 B0 PR, ; 48 AU EEEPROMIX, [ 1F iR 451

#OFFh ;326 Hihl {5715 81 G NFFH, 38 7 EEEPROMIX., B 1 iR /e

T I R T A PR ]
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STC11F-10Fxx & %1 8 5 HLIE 7

STC — 805158 Jy HLAZER S — A, A BRECKII8051 H A HL BTt/ Al

R XEERR, BRI R, R X, 51297/ M X, AN X A 5

D ULSR BRI B XREAT B, S N A R 2R, MR e 3 8 /AL
s A EREORAMA ORAT FRAG 2 b X R B, 8RR Ok B (R 5 [l i B (X, i AR B X
IR 7 AR D, R AR R R R

; Ja DX P R — A Mk A 12 DX, T 7 K H v

MOV
MOV

MOV

ORL

MOV

MOV

MOV

TAP_ADDRH,
TAP_ADDRL,

TAP_CONTR,

TAP_CONTR,

TAP_CMD,

TAP_TRIG,

TAP_TRIG,

#SECTOR FIRST BYTE ADDR HIGH ;3% 5 [X it th ik v 771
#SECTOR FIRST BYTE ADDR LOW ;3% [X et Hh A 771
; kb 75 B AR A A T i ok

#WAIT TIME s B AR I ) MW A A DL A
oty 3 fL
#10000000B - fLYFISP/TAP £§44§§a£2%ir"

#ISP_IAP SECTOR ERASE
VI B XA PR &, A AN T R, AN E T IE L

#5Ah
2% 5Ah, FRIEAShE TSP/ TAPA & 25 47 5%, FF IR ER F it
#OA5h E5EAShJGE, ISP/IAP{T 47 R #k il & A )

CPUSEFFIAPEIMESE NG, 4 SRS AT

NOP

R XIS, CPUZK S AT IR

URIERIAT A, Rl F2aFEmc

MOV
MOV
; MOV
; MOV
; MOV

IAP CONTR,
TAP_CMD,

IAP TRIG,
TAP ADDRI,
IAP ADDRL,

#00000000B 251 1SP/ TAPHRAE

#00000000B ; 2SBRISP/TAPHT &

#00000000B 97 11 1SP/ TAP fir 415 fih %%

#0FFh s JEHHE 7 A 6 NFFH, 8 [ JEEEPROMIX
#0FFh s 1E B 715 B A FFH, B 1k iR AR
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NEH: (STCHL A ML Data Flash *4EEPROMIJ S8 FH)
INFEAR A ——F AL, TR, BXER

TR fF 17 R L7 BLC07, R 07 B “07 o anRFETRFFH, 4 A Hik
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9.4 EEPROMNXIZR (CI2F XL mtzlF)

1. CIEF:

;STC11/10xx 51 ¥ i HLEEPROM/IAP T REM L i

/* */

/* -—- STC MCU International Limited */

/¥ e JRSTC 1T ZF) L EEPROM/IAPY)fiecememmemmemmemmeeee */
/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82905966 */

/* --- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */
L &2 T i e L i1 i N —— *
B T S G N V051 2 g — *

/* */

#include "reg51.h"
#include "intrins.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the IAP */

sfr IAP DATA = 0xC2; //Flash data register

sfr IAP ADDRH = 0xC3; //Flash address HIGH

sfr IAP_ ADDRL = 0xC4; //Flash address LOW

sfr IAP_CMD = 0xCS; //Flash command register
sfr IAP_TRIG = 0xCo; //Flash command trigger
sfr IAP CONTR = 0xC7; //Flash control register

/*Define ISP/IAP/EEPROM command*/

#define CMD_IDLE 0 //Stand-By

#define CMD_READ 1 //Byte-Read

#define CMD_PROGRAM 2 //Byte-Program
#define CMD_ERASE 3 //Sector-Erase
/*Define ISP/IAP/EEPROM operation const for JAP_ CONTR*/
//#define ENABLE IAP 0x80 //if SYSCLK<30MHz
//#define ENABLE IAP 0x81 //if SYSCLK<24MHz
#define ENABLE IAP 0x82 //if SYSCLK<20MHz
//#define ENABLE IAP 0x83 //if SYSCLK<12MHz
//#define ENABLE IAP 0x84 //if SYSCLK<6MHz
//#define ENABLE IAP 0x85 //if SYSCLK<3MHz
//#define ENABLE IAP 0x86 //if SYSCLK<2MHz
//#define ENABLE IAP 0x87 //if SYSCLK<1MHz

//Start address for STC11/10xx series EEPROM
#define TAP_ADDRESS 0x0000

void Delay(BYTE n);
void ITapldle();
BYTE IapReadByte(WORD addr);
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void IapProgramByte(WORD addr, BYTE dat);
void lapEraseSector(WORD addr);

void main()

{
WORD i;
P1 = Oxfe; //1111,1110 System Reset OK
Delay(10); //Delay
IapEraseSector(IAP_ ADDRESS); //Erase current sector
for (i=0; i<512; i++) //Check whether all sector data is FF
{
if (lapReadByte(IAP_ ADDRESS+i) |= 0xff)
goto Error; //1f error, break
}
P1 = Oxfc; //1111,1100 Erase successful
Delay(10); //Delay
for (i=0; i<512; i++) //Program 512 bytes data into data flash
{
IapProgramByte(IAP_ ADDRESS+i, (BYTE)i);
}
P1 = 0xf8; //1111,1000 Program successful
Delay(10); //Delay
for (i=0; i<512; i++) //Verify 512 bytes data
{
if (lapReadByte(IAP_ ADDRESS+i) != (BYTE)i)
goto Error; //1f error, break
}
P1 = 0xf0; //1111,0000 Verify successful
while (1);
Error:
P1 &= 0x7f; //0xxx,xxxx IAP operation fail
while (1);
}
/*
Software delay function
*/
void Delay(BYTE n)
{
WORD x;
while (n--)
{
x=0;
while (++x);
}
}
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/*

Disable ISP/IAP/EEPROM function

Make MCU in a safe state

*/

void lapldle()

{
TIAP_CONTR =0;
TIAP_CMD = 0;
TIAP_TRIG = 0;
IAP_ADDRH = 0x80;
IAP_ADDRL = 0;

}

/*

Read one byte from ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)
Output:Flash data

*/

BYTE IapReadByte(WORD addr)

{

BYTE dat;

TIAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_READ;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
IAP_TRIG = 0x5a;

IAP_TRIG = Oxa5;

_nop_();

dat=IAP DATA;
Tapldle();

return dat;

}

/*
Program one byte to ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)

dat (ISP/TAP/EEPROM data)
Output:-

*/

//Close IAP function

//Clear command to standby

//Clear trigger register

//Data ptr point to non-EEPROM area
//Clear IAP address to prevent misuse

//Data buffer

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM READ command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Send trigger command]1 (0x5a)

//Send trigger command2 (0xa5)

//MCU will hold here until ISP/IAP/EEPROM
//operation complete

//Read ISP/IAP/EEPROM data

//Close ISP/IAP/EEPROM function

//Return Flash data
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void IapProgramByte(WORD addr, BYTE dat)
{
IAP_CONTR = ENABLE IAP;
IAP_ CMD =CMD PROGRAM,;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_DATA = dat;
IAP TRIG = 0x5a;
IAP TRIG = 0Oxa5;

_nop_();

Iapldle();
}

/*
Erase one sector area

Input: addr (ISP/IAP/EEPROM address)
Output:-

*/
void IapEraseSector(WORD addr)
{

IAP_CONTR =ENABLE IAP;
IAP_ CMD = CMD ERASE;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;

IAP TRIG = 0x5a;

IAP TRIG = 0Oxa5;

_nop_();

Iapldle();

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM PROGRAM command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Write ISP/IAP/EEPROM data

//Send trigger command1 (0x5a)

//Send trigger command?2 (0xa5)

//IMCU will hold here until ISP/IAP/EEPROM
//operation complete

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM ERASE command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Send trigger command1 (0x5a)

//Send trigger command?2 (0xa5)

//IMCU will hold here until ISP/IAP/EEPROM
//operation complete
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/* */
/* --- STC MCU International Limited */
/* - JH/RSTC 1T R4 5. F . EEPROM/IAP ) g -------mmmmmmm v */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
g L I 1 T8 e T LTI T ) N —— *
A R Hh S ) T STCH P B AR —-eeremee *

/* */
;/¥Declare SFRs associated with the IAP */

IAP_DATA EQU 0C2H ;Flash data register
IAP_ADDRH EQU 0C3H :Flash address HIGH
IAP_ADDRL EQU 0C4H :Flash address LOW
IAP_CMD EQU 0CSH ;Flash command register
IAP_TRIG EQU 0C6H ;Flash command trigger
IAP_CONTR EQU 0C7H ;Flash control register
;/*Define ISP/IAP/EEPROM command*/

CMD_IDLE EQU 0 :Stand-By

CMD_READ EQU 1 ;Byte-Read
CMD_PROGRAM EQU 2 ;Byte-Program
CMD_ERASE EQU 3 ;Sector-Erase

;/*Define ISP/IAP/EEPROM operation const for AP CONTR*/
;ENABLE IAP EQU 80H ;if SYSCLK<30MHz
;ENABLE TAP EQU 81H ;if SYSCLK<24MHz
ENABLE IAP EQU 82H ;if SYSCLK<20MHz
;ENABLE TAP EQU 83H ;if SYSCLK<12MHz
;ENABLE TAP EQU 84H ;if SYSCLK<6MHz
;ENABLE IAP EQU 85H ;if SYSCLK<3MHz
;ENABLE IAP EQU 86H ;if SYSCLK<2MHz
;ENABLE TAP EQU 87H ;if SYSCLK<1MHz

;//Start address for STC11/10xx series EEPROM

IAP_ADDRESS EQU 0000H

s

ORG  0000H
LIMP  MAIN
ORG  0100H
MAIN:
MOV  PI, #OFEH

LCALL DELAY

;1111,1110 System Reset OK
;Delay
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s

MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
LCALL IAP ERASE ;Erase current sector
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
CHECKI: ;Check whether all sector data is FF
LCALL IAP READ ;Read Flash
CINE A, #0FFH, ERROR ;If error, break
INC DPTR ;Inc Flash address
DINZ RO, CHECKI1 ;Check next
DINZ RI, CHECKI1 ;Check next
MOV  PlI, #0FCH ;1111,1100 Erase successful
LCALL DELAY ;Delay
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
MOV  R2, #0 ;Initial test data
NEXT: ;Program 512 bytes data into data flash
MOV A, R2 ;Ready IAP data
LCALL IAP PROGRAM ;Program flash
INC DPTR ;Inc Flash address
INC R2 ;Modify test data
DINZ RO, NEXT ;Program next
DINZ RI1, NEXT ;Program next
MOV  PlI, #0F8H ;1111,1000 Program successful
LCALL DELAY ;Delay
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
MOV  R2, #0
CHECK2: ;Verity 512 bytes data
LCALL IAP READ ;Read Flash
CINE A, 2, ERROR ;If error, break
INC DPTR ;Inc Flash address
INC R2 ;Modify verify data
DINZ RO, CHECK2 ;Check next
DINZ RI, CHECK2 ;Check next
MOV  PlI, #0FOH ;1111,0000 Verify successful
SIMP  §
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ERROR:
MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7 ;0xxx,xxxx [AP operation fail
SIMP  §

i*

;Software delay function

; ¥/

DELAY:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #20H

DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET

i*

;Disable ISP/IAP/EEPROM function

;Make MCU in a safe state

; */

TIAP_IDLE:
MOV  IAP CONTR, #0 ;Close IAP function
MOV  IAP_CMD, #0 ;Clear command to standby
MOV  IAP_TRIG, #0 ;Clear trigger register
MOV  IAP_ADDRH, #80H ;Data ptr point to non-EEPROM area
MOV  IAP_ADDRL, #0 ;Clear IAP address to prevent misuse
RET

i*

;Read one byte from ISP/IAP/EEPROM area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output: ACC (Flash data)
; */
IAP_READ:
MOV  IAP_CONTR, #ENABLE IAP  ;Open IAP function, and set wait time
MOV  IAP _CMD, #CMD_READ ;Set ISP/IAP/EEPROM READ command
MOV  IAP _ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV  IAP ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV  IAP_TRIG, #5AH ;Send trigger command]1 (0x5a)
MOV  IAP_TRIG, #0ASH ;Send trigger command2 (0xa5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, IAP_DATA ;Read ISP/IAP/EEPROM data
LCALL IAP IDLE ;Close ISP/IAP/EEPROM function
RET
330  EEESHETAHRAT bl 0513-5501 2928 /2929 / 2966 . 0513-5501 2969 /2956 / 2947



STCUF-10Fxx RIIE A HUIER  BARZH M www.STCMCU.com Il AR 3013922829991 ) : 13922809991

i
;Program one byte to ISP/IAP/EEPROM area
;Input: DPAT(ISP/IAP/EEPROM address)
;ACC (ISP/IAP/EEPROM data)

;Output:-

5 */

IAP_ PROGRAM:
MOV  TAP_CONTR, #ENABLE_IAP ;Open IAP function, and set wait time
MOV IAP CMD, #CMD_PROGRAM ;Set ISP/IAP/EEPROM PROGRAM command
MOV  IAP _ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV IAP ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV IAP DATA, A ;Write ISP/IAP/EEPROM data
MOV  IAP_TRIG, #5AH ;Send trigger command]1 (0x5a)
MOV  IAP_TRIG, #0ASH ;Send trigger command2 (0xa5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALL IAP IDLE ;Close ISP/IAP/EEPROM function

RET

i*
;Erase one sector area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output:-

5 */

IAP_ERASE:
MOV  TAP_CONTR, #ENABLE_IAP  ;Open IAP function, and set wait time
MOV IAP CMD, #CMD_ERASE  ;Set ISP/IAP/EEPROM ERASE command
MOV  IAP ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV IAP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV  IAP TRIG, #5AH ;Send trigger command]1 (0x5a)
MOV  IAP_TRIG, #0ASH ;Send trigger command2 (0xa5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALL IAP_IDLE ;Close ISP/IAP/EEPROM function
RET
END
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FEFARHS T 8 B LN, MO gm A ds ( B s FHgmAE s i, JLRP—Hh)

WA 3R K A HSTC $24E TSP F# & (STC-ISPexe ¥ff) :
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MRA: JCHRESHIZ

INTRODUCTION

Assembly language is a computer language lying between the extremes of machine language and high-level lan-
guage like Pascal or C use words and statements that are easily understood by humans, although still a long way
from "natural”" language.Machine language is the binary language of computers.A machine language program is a
series of binary bytes representing instructions the computer can execute.

Assembly language replaces the binary codes of machine language with easy to remember "mnemonics'"that
facilitate programming.For example, an addition instruction in machine language might be represented by the
code "10110011".It might be represented in assembly language by the mnemonic "ADD".Programming with mne-
monics is obviously preferable to programming with binary codes.

Of course, this is not the whole story. Instructions operate on data, and the location of the data is specified by
various "addressing modes" emmbeded in the binary code of the machine language instruction. So, there may be
several variations of the ADD instruction, depending on what is added. The rules for specifying these variations
are central to the theme of assembly language programming.

An assembly language program is not executable by a computer. Once written, the program must undergo
translation to machine language. In the example above, the mnemonic "ADD" must be translated to the binary
code "10110011". Depending on the complexity of the programming environment, this translation may involve
one or more steps before an executable machine language program results. As a minimum, a program called an
"assembler" is required to translate the instruction mnemonics to machine language binary codes. Afurther step
may require a "linker" to combine portions of program from separate files and to set the address in memory at
which th program may execute. We begin with a few definitions.

An assembly language program i a program written using labels, mnemonics, and so on, in which each state-
ment corresponds to a machine instruction. Assembly language programs, often called source code or symbolic
code, cannot be executed by a computer.

A machine language program is a program containing binary codes that represent instructions to a computer.
Machine language programs, often called object code, are executable by a computer.

A assembler is a program that translate an assembly language program into a machine language program.
The machine language program (object code) may be in "absolute" form or in "relocatable" form. In the latter
case, "linking" is required to set the absolute address for execution.

A linker is a program that combines relocatable object programs (modules) and produces an absolute object
program that is executable by a computer. A linker is sometimes called a "linker/locator" to reflect its separate
functions of combining relocatable modules (linking) and setting the address for execution (locating).

A segment is a unit of code or data memory. A segment may be relocatable or absolute. A relocatable seg-
ment has a name, type, and other attributes that allow the linker to combine it with other paritial segments, if re-
quired, and to correctly locate the segment. An absolute segment has no name and cannot be combined with other
segments.

A module contains one or more segments or partial segments. A module has a name assigned by the user. The
module definitions determine the scope of local symbols. An object file contains one or more modules. A module
may be thought of as a "file" in many instances.

A program consists of a single absolute module, merging all absolute and relocatable segments from all input
modules. A program contains only the binary codes for instructions (with address and data constants) that are un-
derstood by a computer.
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ASSEMBLER OPERATION

There are many assembler programs and other support programs available to facilitate the development of ap-
plications for the 8051 microcontroller. Intel's original MCS-51 family assembler, ASM51, is no longer available
commercially. However, it set the standard to which the others are compared.

ASMS1 is a powerful assembler with all the bells and whistles. It is available on Intel development systems
and on the IBM PC family of microcomputers. Since these "host" computers contain a CPU chip other than the
8051, ASMSI is called a cross assembler. An 8051 source program may be written on the host computer (using
any text editor) and may be assembled to an object file and listing file (using ASM51), but the program may not
be executed. Since the host system's CPU chip is not an 8051, it does not understand the binary instruction in the
object file. Execution on the host computer requires either hardware emulation or software simulation of the tar-
get CPU. A third possibility is to download the object program to an 8051-based target system for execution.

ASMS51 is invoked from the system prompt by

ASMS1 source_file [assembler controls]

The source file is assembled and any assembler controls specified take effect. The assembler receives a source
file as input (e.g., PROGRAM.SRC) and generates an object file (PROGRAM.OBJ) and listing file (PROGRAM.
LST) as output. This is illustrated in Figure 1.

Since most assemblers scan the source program twice in performing the translation to machine language,
they are described as two-pass assemblers. The assembler uses a location counter as the address of instructions
and the values for labels. The action of each pass is described below.

PROGRAM.OB]J
PROGRAM.SRC
Legend PROGRAM.LST
O Utility program
[ User file

Figure 1 Assembling a source program

Pass one

During the first pass, the source file is scanned line-by-line and a symbol table is built. The location counter de-
faults to 0 or is set by the ORG (set origin) directive. As the file is scanned, the location counter is incremented by
the length of each instruction. Define data directives (DBs or DWs) increment the location counter by the number
of bytes defined. Reserve memory directives (DSs) increment the location counter by the number of bytes re-
served.

Each time a label is found at the beginning of a line, it is placed in the symbol table along with the current
value of the location counter. Symbols that are defined using equate directives (EQUs) are placed in the symbol
table along with the "equated" value. The symbol table is saved and then used during pass two.

Pass two

During pass two, the object and listing files are created. Mnemonics are converted to opcodes and placed in the
output files. Operands are evaluated and placed after the instruction opcodes. Where symbols appear in the oper-
and field, their values are retrieved from the symbol table (created during pass one) and used in calculating the
correct data or addresses for the instructions.

Since two passes are performed, the source program may use "forward references", that is, use a symbol be-
fore it is defined. This would occur, for example, in branching ahead in a program.
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The object file, if it is absolute, contains only the binary bytes (0OH-OFH) of the machine language program.
A relocatable object file will also contain a sysmbol table and other information required for linking and locating.
The listing file contains ASCII text codes (02H-7EH) for both the source program and the hexadecimal bytes in
the machine language program.

A good demonstration of the distinction between an object file and a listing file is to display each on the host
computer's CRT display (using, for example, the TYPE command on MS-DOS systems). The listing file clearly
displays, with each line of output containing an address, opcode, and perhaps data, followed by the program state-
ment from the source file. The listing file displays properly because it contains only ASCII text codes. Displaying
the object file is a problem, however. The output will appear as "garbage", since the object file contains binary
codes of an 8051 machine language program, rather than ASCII text codes.

ASSEMBLY LANGUAGE PROGRAM FORMAT

Assembly language programs contain the following:

Machine instructions

Assembler directives

Assembler controls

Comments

Machine instructions are the familiar mnemonics of executable instructions (e.g., ANL). Assembler directives
are instructions to the assembler program that define program structure, symbols, data, constants, and so on (e.g.,
ORG). Assembler controls set assembler modes and direct assembly flow (e.g., STITLE). Comments enhance the
readability of programs by explaining the purpose and operation of instruction sequences.

Those lines containing machine instructions or assembler directives must be written following specific rules
understood by the assembler. Each line is divided into "fields" separated by space or tab characters. The general
format for each line is as follows:

[label:] mnemonic [operand] [, operand] [...]1 [;commernt]

Only the mnemonic field is mandatory. Many assemblers require the label field, if present, to begin on the left in
column 1, and subsequent fields to be separated by space or tab charecters. With ASMS1, the label field needn't
begin in column 1 and the mnemonic field needn't be on the same line as the label field. The operand field must,
however, begin on the same line as the mnemonic field. The fields are described below.

Label Field

A label represents the address of the instruction (or data) that follows. When branching to this instruction, this la-
bel is usded in the operand field of the branch or jump instruction (e.g., SIMP SKIP).

Whereas the term "label" always represents an address, the term "symbol" is more general. Labels are one
type of symbol and are identified by the requirement that they must terminate with a colon(:). Symbols are as-
signed values or attributes, using directives such as EQU, SEGMENT, BIT, DATA, etc. Symbols may be ad-
dresses, data constants, names of segments, or other constructs conceived by the programmer. Symbols do not
terminate with a colon. In the example below, PAR is a symbol and START is a label (which is a type of symbol).

PAR EQU 500 ;"PAR" IS A SYMBOL WHICH
;REPRESENTS THE VALUE 500
START: MOV A, #OFFH ;"START" IS A LABEL WHICH

;REPRESENTS THE ADDRESS OF
;THE MOV INSTRUCTION

A symbol (or label) must begin with a letter, question mark, or underscore (_); must be followed by letters,

"o,

digit, "?", or "_"; and can contain up to 31 characters. Symbols may use upper- or lowercase characters, but they

are treated the same. Reserved words (mnemonics, operators, predefined symbols, and directives) may not be
used.
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Mnemonic Field

Intruction mnemonics or assembler directives go into mnemonic field, which follows the label field. Examples of
instruction mnemonics are ADD, MOV, DIV, or INC. Examples of assembler directives are ORG, EQU, or DB.

Operand Field

The operand field follows the mnemonic field. This field contains the address or data used by the instruction. A
label may be used to represent the address of the data, or a symbol may be used to represent a data constant. The
possibilities for the operand field are largely dependent on the operation. Some operations have no operand (e.g.,
the RET instruction), while others allow for multiple operands separated by commas. Indeed, the possibilties for
the operand field are numberous, and we shall elaborate on these at length. But first, the comment field.

Comment Field

Remarks to clarify the program go into comment field at the end of each line. Comments must begin with a semi-
colon (;). Each lines may be comment lines by beginning them with a semicolon. Subroutines and large sections
of a program generally begin with a comment block—serveral lines of comments that explain the general proper-
ties of the section of software that follows.

Special Assembler Symbols

Special assembler symbols are used for the register-specific addressing modes. These include A, RO through R7,
DPTR, PC, C and AB. In addition, a dollar sign ($) can be used to refer to the current value of the location coun-
ter. Some examples follow.

SETB C
INC DPTR
INB 11,8

The last instruction above makes effective use of ASM51's location counter to avoid using a label. It could also be
written as
HERE: JNB TI, HERE

Indirect Address

For certain instructions, the operand field may specify a register that contains the address of the data. The com-
mercial "at" sign (@) indicates address indirection and may only be used with RO, R1, the DPTR, or the PC, de-
pending on the instruction. For example,

ADD A, @RO

MOVC A, @A+PC

The first instruction above retrieves a byte of data from internal RAM at the address specified in RO. The second
instruction retrieves a byte of data from external code memory at the address formed by adding the contents of the
accumulator to the program counter. Note that the value of the program counter, when the add takes place, is the
address of the instruction following MOVC. For both instruction above, the value retrieved is placed into the ac-
cumulator.

Immediate Data

Instructions using immediate addressing provide data in the operand field that become part of the instruction. Im-
mediate data are preceded with a pound sign (#). For example,
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CONSTANT EQU 100
MOV A, #OFEH
ORL  40H, #CONSTANT

All immediate data operations (except MOV DPTR #data) require eight bits of data. The immediate data are
evaluated as a 16-bit constant, and then the low-byte is used. All bits in the high-byte must be the same (00H or
FFH) or the error message "value will not fit in a byte" is generated. For example, the following instructions are
syntactically correct:

MOV A, #OFFOOH

MOV A, #00FFH

But the following two instructions generate error messages:
MOV A, #OFEOOH
MOV A, #01FFH

If signed decimal notation is used, constants from -256 to +255 may also be used. For example, the follow-
ing two instructions are equivalent (and syntactically correct):
MOV A, #-256
MOV A, #OFFOOH

Both instructions above put 00H into accumulator A.

Data Address

Many instructions access memory locations using direct addressing and require an on-chip data memory address
(00H to 7FH) or an SFR address (80H to OFFH) in the operand field. Predefined symbols may be used for the
SFR addresses. For example,

MOV A, 45H
MOV A, SBUF ;SAME AS MOV A, 99H
Bit Address

One of the most powerful features of the 8051 is the ability to access individual bits without the need for masking
operations on bytes. Instructions accessing bit-addressable locations must provide a bit address in internal data
memory (00h to 7FH) or a bit address in the SFRs (80H to OFFH).

There are three ways to specify a bit address in an instruction: (a) explicitly by giving the address, (b) using
the dot operator between the byte address and the bit position, and (c¢) using a predefined assembler symbol. Some
examples follow.

SETB OE7H ;EXPLICIT BIT ADDRESS
SETB ACC.7 ;DOT OPERATOR (SAME AS ABOVE)
JNB TI, $ ;"TI" IS A PRE-DEFINED SYMBOL
JNB 99H, § :(SAME AS ABOVE)

Code Address

A code address is used in the operand field for jump instructions, including relative jumps (SJMP and conditional
jumps), absolute jumps and calls (ACALL, AJMP), and long jumps and calls (LJMP, LCALL).
The code address is usually given in the form of a label.

ASMS51 will determine the correct code address and insert into the instruction the correct 8-bit signed offset,
11-bit page address, or 16-bit long address, as appropriate.
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Generic Jumps and Calls

ASMS51 allows programmers to use a generic JMP or CALL mnemonic. "JMP" can be used instead of SIMP,
AJMP or LIMP; and "CALL" can be used instead of ACALL or LCALL. The assembler converts the generic
mnemonic to a "real" instruction following a few simple rules. The generic mnemonic converts to the short form
(for JMP only) if no forward references are used and the jump destination is within -128 locations, or to the ab-
solute form if no forward references are used and the instruction following the JMP or CALL instruction is in the
same 2K block as the destination instruction. If short or absolute forms cannot be used, the conversion is to the
long form.

The conversion is not necessarily the best programming choice. For example, if branching ahead a few in-
strucions, the generic JMP will always convert to LIMP even though an SIMP is probably better. Consider the
following assembled instructions sequence using three generic jumps.

LOC OBJ LINE  SOURCE

1234 1 ORG 1234H
1234 04 2 START: INC A
1235 80FD 3 IMP START ;ASSEMBLES AS SJMP
12FC 4 ORG START + 200
12FC 4134 5 IMP START ;ASSEMBLES AS AJMP
12FE 021301 6 IMP FINISH ;ASSEMBLES AS LIMP
1301 04 7 FINISH: INC A

8 END

The first jump (line 3) assembles as SIMP because the destination is before the jump ( i.e., no forward reference)
and the offset is less than -128. The ORG directive in line 4 creates a gap of 200 locations between the label
START and the second jump, so the conversion on line 5 is to AJMP because the offset is too great for SIMP.
Note also that the address following the second jump (12FEH) and the address of START (1234H) are within the
same 2K page, which, for this instruction sequence, is bounded by 1000H and 17FFH. This criterion must be met
for absolute addressing. The third jump assembles as LIMP because the destination (FINISH) is not yet defined
when the jump is assembled (i.e., a forward reference is used). The reader can verify that the conversion is as
stated by examining the object field for each jump instruction.

ASSEMBLE-TIME EXPRESSION EVALUATION

Values and constants in the operand field may be expressed three ways: (a) explicitly (e.g.,0EFH), (b) with a pre-
defined symbol (e.g., ACC), or (c) with an expression (e.g.,2 + 3). The use of expressions provides a powerful
technique for making assembly language programs more readable and more flexible. When an expression is used,
the assembler calculates a value and inserts it into the instruction.
All expression calculations are performed using 16-bit arithmetic; however, either 8 or 16 bits are inserted

into the instruction as needed. For example, the following two instructions are the same:

MOV  DPTR, #04FFH +3

MOV  DPTR, #0502H ;ENTIRE 16-BIT RESULT USED

If the same expression is used in a "MOV A #data" instruction, however, the error message "value will not fit in a
byte" is generated by ASMS51. An overview of the rules for evaluateing expressions follows.

346 B ESA T AR AT MHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947



STCUF-10Fxx RIIE A HUIER  BARZH M www.STCMCU.com Il AR 3013922829991 ) : 13922809991

Number Bases

The base for numeric constants is indicated in the usual way for Intel microprocessors. Constants must be fol-
lowed with "B" for binary, "O" or "Q" for octal, "D" or nothing for decimal, or "H" for hexadecimal. For example,
the following instructions are the same:

MOV A, #I5H
MOV A, #1111B
MOV A, #0FH
MOV A, #17Q
MOV A, #15D

Note that a digit must be the first character for hexadecimal constants in order to differentiate them from labels (i.e.,
"0AS5H" not "A5H").

Charater Strings

Strings using one or two characters may be used as operands in expressions. The ASCII codes are converted to the
binary equivalent by the assembler. Character constants are enclosed in single quotes ('). Some examples follow.
CINE A, #'Q', AGAIN

SUBB A, #'0' ;CONVERT ASCII DIGIT TO BINARY DIGIT
MOV  DPTR, #'AB'
MOV  DPTR, #4142H ;SAME AS ABOVE

Arithmetic Operators
The arithmetic operators are

+ addition

- subtraction

* multiplication
/ division

MOD  modulo (remainder after division)

For example, the following two instructions are same:
MOV A, 10+10H
MOV A, #lAH

The following two instructions are also the same:
MOV A, #25MOD7
MOV A, #4

Since the MOD operator could be confused with a symbol, it must be seperated from its operands by at least one
space or tab character, or the operands must be enclosed in parentheses. The same applies for the other operators
composed of letters.

Logical Operators

The logical operators are
OR logical OR
AND logical AND
XOR logical Exclusive OR
NOT logical NOT (complement)
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The operation is applied on the corresponding bits in each operand. The operator must be separated from the op-
erands by space or tab characters. For example, the following two instructions are the same:

MOV
MOV

A, #'9 AND OFH
A, #9

The NOT operator only takes one operand. The following three MOV instructions are the same:

THREE
MINUS_THREE

EQU 3

EQU -3

MOV A, # (NOT THREE) + 1
MOV A, #MINUS_THREE
MOV A, #11111101B

Special Operators

The sepcial operators are

SHR
SHL
HIGH
LOW

0

shift right
shift left
high-byte
low-byte
evaluate first

For example, the following two instructions are the same:

MOV
MOV

A, #8 SHL 1
A, #10H

The following two instructions are also the same:

MOV
MOV

A, #HIGH 1234H
A, #12H

Relational Operators
When a relational operator is used between two operands, the result is alwalys false (0000H) or true (FFFFH).

The operators are
EQ
NE
LT
LE
GT
GE

Note that for each operator, two forms are acceptable (e.g., "EQ" or

tests are "true":
MOV
MOV
MOV
MOV
MOV
MOV

= equals

<> not equals

< less than

<= less than or equal to

> greater than

>= greater than or equal to

A #5=5

A#5 NE 4
A#'X' LT 'Z
A#'X >='X
AH$ >0
A#100 GE 50

"="). In the following examples, all relational
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So, the assembled instructions are equal to
MOV A, #0FFH

Even though expressions evaluate to 16-bit results (i.e., OFFFFH), in the examples above only the low-order eight
bits are used, since the instruction is a move byte operation. The result is not considered too big in this case, be-
cause as signed numbers the 16-bit value FFFFH and the 8-bit value FFH are the same (-1).

Expression Examples
The following are examples of expressions and the values that result:

Expression Result
'B'-'A' 0001H
8/3 0002H
155 MOD 2 0001H
4%*4 0010H
8 AND 7 0000H
NOT 1 FFFEH
'A' SHL 8 4100H
LOW 65535 00FFH
@B+1)*2 0012H
SEQ4 0000H
'A' LT 'B' FFFFH
3 <=3 FFFFHss

A practical example that illustrates a common operation for timer initialization follows: Put -500 into Timer 1 reg-
isters TH1 and TL1. In using the HIGH and LOW operators, a good approach is
VALUE EQU -500
MOV  THI1,#HIGH VALUE
MOV  TLI1,#LOW VALUE
The assembler converts -500 to the corresponding 16-bit value (FEOCH); then the HIGH and LOW operators ex-
tract the high (FEH) and low (OCH) bytes. as appropriate for each MOV instruction.

Operator Precedence

The precedence of expression operators from highest to lowest is
0
HIGH LOW
* / MOD SHL SHR
+-
EQ NE LT LE GT GE = <> < <= > >=
NOT
AND
OR XOR

When operators of the same precedence are used, they are evaluated left to right.

Examples:
Expression Value
HIGH ('A' SHL 8) 0041H
HIGH 'A'SHL 8 0000H
NOT 'A'- 1 FFBFH
'A' OR 'A' SHL 8 4141H
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ASSEMBLER DIRECTIVES

Assembler directives are instructions to the assembler program. They are not assembly language instructions ex-
ecutable by the target microprocessor. However, they are placed in the mnemonic field of the program. With the
exception of DB and DW, they have no direct effect on the contents of memory.

ASMS51 provides several catagories of directives:

Assembler state control (ORG, END, USING)

Symbol definition (SEGMENT, EQU, SET, DATA, IDATA, XDATA, BIT, CODE)
Storage initialization/reservation (DS, DBIT, DB, DW)

Program linkage (PUBLIC, EXTRN,NAME)

Segment selection (RSEG, CSEG, DSEG, ISEG, ESEG, XSEG)

Each assembler directive is presented below, ordered by catagory.

Assembler State Control
ORG (Set Origin) The format for the ORG (set origin) directive is
ORG expression
The ORG directive alters the location counter to set a new program origin for statements that follow. A label is
not permitted. Two examples follow.

ORG 100H ;SET LOCATION COUNTER TO 100H
ORG ($ +1000H) AND OFO0H ;SET TO NEXT 4K BOUNDARY

The ORG directive can be used in any segment type. If the current segment is absolute, the value will be an abso-
lute address in the current segment. If a relocatable segment is active, the value of the ORG expression is treated
as an offset from the base address of the current instance of the segment.

End The format of the END directive is
END

END should be the last statement in the source file. No label is permitted and nothing beyond the END statement
is processed by the assembler.

Using The format of the END directive is
USING expression

This directive informs ASMS51 of the currently active register bank. Subsequent uses of the predefined symbolic
register addresses ARO to AR7 will convert to the appropriate direct address for the active register bank. Consider
the following sequence:

USING 3
PUSH AR7
USING 1
PUSH AR7

The first push above assembles to PUSH 1FH (R7 in bank 3), whereas the second push assembles to PUSH OFH
(R7 in bank 1).

Note that USING does not actually switch register banks; it only informs ASMS51 of the active bank. Execut-
ing 8051 instructions is the only way to switch register banks. This is illustrated by modifying the example above
as follows:
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MOV  PSW, #00011000B ;SELECT REGISTER BANK 3

USING 3

PUSH AR7 ;ASSEMBLE TO PUSH 1FH

MOV  PSW, #00001000B ;SELECT REGISTER BANK 1

USING 1

PUSH AR7 ;ASSEMBLE TO PUSH 0FH
Symbol Definition

The symbol definition directives create symbols that represent segment, registers, numbers, and addresses. None
of these directives may be preceded by a label. Symbols defined by these directives may not have been previously
defined and may not be redefined by any means. The SET directive is the only exception. Symbol definiton direc-
tives are described below.

Segment The format for the SEGMENT directive is shown below.
symbol SEGMENT segment_type

The symbol is the name of a relocatable segment. In the use of segments, ASM51 is more complex than conven-
tional assemblers, which generally support only "code" and "data" segment types. However, ASM51 defines addi-
tional segment types to accommodate the diverse memory spaces in the 8051. The following are the defined 8051
segment types (memory spaces):

CODE (the code segment)

XDATA (the external data space)

DATA (the internal data space accessible by direct addressing, 00H—07H)

IDATA (the entire internal data space accessible by indirect addressing, 00H—07H)
BIT (the bit space; overlapping byte locations 20H-2FH of the internal data space)

For example, the statement
EPROM SEGMENT CODE

declares the symbol EPROM to be a SEGMENT of type CODE. Note that this statement simply declares what
EPROM is. To actually begin using this segment, the RSEG directive is used (see below).

EQU (Equate) The format for the EQU directive is
Symbol EQU expression

The EQU directive assigns a numeric value to a specified symbol name. The symbol must be a valid symbol
name, and the expression must conform to the rules described earlier.
The following are examples of the EQU directive:

N27 EQU 27 ;SET N27 TO THE VALUE 27
HERE EQU $ ;SET "HERE" TO THE VALUE OF
;THE LOCATION COUNTER
CR EQU 0DH ;SET CR (CARRIAGE RETURN) TO 0DH
MESSAGE: DB 'This is a message'
LENGTH EQU $ - MESSAGE ;"LENGTH" EQUALS LENGTH OF "MESSAGE"
Other Symbol Definition Directives The SET directive is similar to the EQU directive except the

symbol may be redefined later, using another SET directive.
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The DATA, IDATA, XDATA, BIT, and CODE directives assign addresses of the corresponding segment type
to a symbol. These directives are not essential. A similar effect can be achieved using the EQU directive; if used,
however, they evoke powerful type-checking by ASMS51. Consider the following two directives and four instruc-

tions:
FLAGI1 EQU 05H
FLAG2 BIT 05H
SETB  FLAGI

SETB  FLAG2
MOV  FLAGI, #0
MOV  FLAG2, #0

The use of FLAG2 in the last instruction in this sequence will generate a "data segment address expected" error
message from ASMS51. Since FLAG2 is defined as a bit address (using the BIT directive), it can be used in a set
bit instruction, but it cannot be used in a move byte instruction. Hence, the error. Even though FLAGI represents
the same value (05H), it was defined using EQU and does not have an associated address space. This is not an
advantage of EQU, but rather, a disadvantage. By properly defining address symbols for use in a specific memory
space (using the directives BIT, DATA, XDATA,ect.), the programmer takes advantage of ASM51's powerful
type-checking and avoids bugs from the misuse of symbols.

Storage Initialization/Reservation

The storage initialization and reservation directives initialize and reserve space in either word, byte, or bit units.
The space reserved starts at the location indicated by the current value of the location counter in the currently ac-
tive segment. These directives may be preceded by a label. The storage initialization/reservation directives are
described below.

DS (Define Storage)  The format for the DS (define storage) directive is
[label:] DS expression

The DS directive reserves space in byte units. It can be used in any segment type except BIT. The expression
must be a valid assemble-time expression with no forward references and no relocatable or external references.
When a DS statement is encountered in a program, the location counter of the current segment is incremented by
the value of the expression. The sum of the location counter and the specified expression should not exceed the
limitations of the current address space.

The following statement create a 40-byte buffer in the internal data segment:

DSEG AT 30H ;PUT IN DATA SEGMENT (ABSOLUTE, INTERNAL)
LENGTH EQU 40
BUFFER: DS LENGRH ;40 BYTES RESERVED

The label BUFFER represents the address of the first location of reserved memory. For this example, the buffer
begins at address 30H because "AT 30H" is specified with DSEG. The buffer could be cleared using the following
instruction sequence:

MOV  R7, #LENGTH

MOV RO, #BUFFER
LOOP: MOV  @RO, #0

DINZ R7, LOOP

(continue)
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To create a 1000-byte buffer in external RAM starting at 4000H, the following directives could be used:

XSTART EQU 4000H
XLENGTH EQU 1000

XSEG AT  XSTART
XBUFFER: DS XLENGTH

This buffer could be cleared with the following instruction sequence:
MOV DPTR, #XBUFFER

LOOP: CLR A
MOVX @DPTR, A

INC DPTR

MOV A, DPL

CINE A, #LOW (XBUFFER + XLENGTH + 1), LOOP
MOV A, DPH

CINE A, #HIGH (XBUFFER + XLENGTH + 1), LOOP
(continue)

This is an excellent example of a powerful use of ASM51's operators and assemble-time expressions. Since an
instruction does not exist to compare the data pointer with an immediate value, the operation must be fabricated
from available instructions. Two compares are required, one each for the high- and low-bytes of the DPTR. Fur-
thermore, the compare-and-jump-if-not-equal instruction works only with the accumulator or a register, so the
data pointer bytes must be moved into the accumulator before the CINE instruction. The loop terminates only
when the data pointer has reached XBUFFER + LENGTH + 1. (The "+1" is needed because the data pointer is
incremented after the last MOVX instruction.)

DBIT The format for the DBIT (define bit) directive is,
[label:] DBIT  expression

The DBIT directive reserves space in bit units. It can be used only in a BIT segment. The expression must be a
valid assemble-time expression with no forward references. When the DBIT statement is encountered in a pro-
gram, the location counter of the current (BIT) segment is incremented by the value of the expression. Note that
in a BIT segment, the basic unit of the location counter is bits rather than bytes. The following directives creat

three flags in a absolute bit segment:

BSEG ;BIT SEGMENT (ABSOLUTE)
KEFLAG: DBIT 1 ;KEYBOARD STATUS
PRFLAG: DBIT 1 ;PRINTER STATUS
DKFLAG: DBIT 1 ;DISK STATUS

Since an address is not specified with BSEG in the example above, the address of the flags defined by DBIT
could be determined (if one wishes to to so) by examining the symbol table in the .LST or .MS51 files. If the defi-
nitions above were the first use of BSEG, then KBFLAG would be at bit address 00H (bit 0 of byte address 20H).
If other bits were defined previously using BSEG, then the definitions above would follow the last bit defined.

DB (Define Byte) The format for the DB (define byte) directive is,
[label:] DB expression [, expression] [...]

The DB directive initializes code memory with byte values. Since it is used to actually place data constants in
code memory, a CODE segment must be active. The expression list is a series of one or more byte values (each of
which may be an expression) separated by commas.
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The DB directive permits character strings (enclosed in single quotes) longer than two characters as long as they
are not part of an expression. Each character in the string is converted to the corresponding ASCII code. If a label
is used, it is assigned the address of th first byte. For example, the following statements

CSEG AT

SQUARES: DB 0,1,4,9, 16,25
MESSAGE: DB 'Login:', 0

0100H

;SQUARES OF NUMBERS 0-5

;NULL-TERMINATED CHARACTER STRING

When assembled, result in the following hexadecimal memory assignments for external code memory:

Address Contents
0100 00
0101 01
0102 04
0103 09
0104 10
0105 19
0106 4C
0107 6F
0108 67
0109 69
010A 6E
010B 3A
010C 00

DW (Define Word) The format for the DW (define word) directive is
[label:] DW

The DW directive is the same as the DB directive except two memory locations (16 bits) are assigned for each

data item. For example, the statements

CSEG AT 200H
DW $,'A", 1234H, 2, 'BC'

expression [, expression] [..

result in the following hexadecimal memory assignments:

Address Contents
0200 02
0201 00
0202 00
0203 41
0204 12
0205 34
0206 00
0207 02
0208 42
0209 43

Program Linkage

g

Program linkage directives allow the separately assembled modules (files) to communicate by permitting inter-
module references and the naming of modules. In the following discussion, a "module" can be considered a "file."
(In fact, a module may encompass more than one file.)
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Public The format for the PUBLIC (public symbol) directive is
PUBLIC symbol [, symbol] [...]

The PUBLIC directive allows the list of specified symbols to known and used outside the currently assembled
module. A symbol declared PUBLIC must be defined in the current module. Declaring it PUBLIC allows it to be
referenced in another module. For example,

PUBLIC  INCHAR, OUTCHR, INLINE, OUTSTR

Extrn The format for the EXTRN (external symbol) directive is
EXTRN segment_type (symbol [, symbol] [...],...)

The EXTRN directive lists symbols to be referenced in the current module that are defined in other modules. The
list of external symbols must have a segment type associated with each symbol in the list. (The segment types are
CODE, XDATA, DATA, IDATA, BIT, and NUMBER. NUMBER s a type-less symbol defined by EQU.) The
segment type indicates the way a symbol may be used. The information is important at link-time to ensure sym-
bols are used properly in different modules.

The PUBLIC and EXTRN directives work together. Consider the two files, MAIN.SRC and MESSAGES.
SRC. The subroutines HELLO and GOOD_BYE are defined in the module MESSAGES but are made available
to other modules using the PUBLIC directive. The subroutines are called in the module MAIN even though they
are not defined there. The EXTRN directive declares that these symbols are defined in another module.

MAIN.SRC:

EXTRN CODE (HELLO, GOOD_BYE)

éALL HELLO

éALL GOOD BYE

END
MESSAGES.SRC:

PUBLIC HELLO, GOOD BYE
HELLO: &l.).egin subroutine)

RET

GOOD_BYE: (begin subroutine)
RET
END
Neither MAIN.SRC nor MESSAGES.SRC is a complete program; they must be assembled separately and
linked together to form an executable program. During linking, the external references are resolved with correct

addresses inserted as the destination for the CALL instructions.

Name The format for the NAME directive is
NAME module name
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All the usual rules for symbol names apply to module names. If a name is not provided, the module takes on
the file name (without a drive or subdirectory specifier and without an extension). In the absence of any use of
the NAME directive, a program will contain one module for each file. The concept of "modules," therefore, is
somewhat cumbersome, at least for relatively small programming problems. Even programs of moderate size (en-
compassing, for example, several files complete with relocatable segments) needn't use the NAME directive and
needn't pay any special attention to the concept of "modules." For this reason, it was mentioned in the definition
that a module may be considered a "file," to simplify learning ASM51. However, for very large programs (several
thousand lines of code, or more), it makes sense to partition the problem into modules, where, for example, each
module may encompass several files containing routines having a common purpose.

Segment Selection Directives

When the assembler encounters a segment selection directive, it diverts the following code or data into the select-
ed segment until another segment is selected by a segment selection directive. The directive may select may select
a previously defined relocatable segment or optionally create and select absolute segments.

RSEG (Relocatable Segment)  The format for the RSEG (relocatable segment) directive is
RSEG segment_name

Where "segment name" is the name of a relocatable segment previously defined with the SEGMENT directive.
RSEG is a "segment selection" directive that diverts subsequent code or data into the named segment until another
segment selection directive is encountered.

Selecting Absolute Segments RSEG selects a relocatable segment. An "absolute" segment, on the other
hand, is selected using one of the directives:

CSEG (AT address)
DSEG (AT address)
ISEG (AT address)
BSEG (AT address)
XSEG (AT address)

These directives select an absolute segment within the code, internal data, indirect internal data, bit, or external
data address spaces, respectively. If an absolute address is provided (by indicating "AT address"), the assembler
terminates the last absolute address segment, if any, of the specified segment type and creates a new absolute seg-
ment starting at that address. If an absolute address is not specified, the last absolute segment of the specified type
is continuted. If no absolute segment of this type was previously selected and the absolute address is omitted, a
new segment is created starting at location 0. Forward references are not allowed and start addresses must be ab-
solute.

Each segment has its own location counter, which is always set to 0 initially. The default segment is an ab-
solute code segment; therefore, the initial state of the assembler is location 0000H in the absolute code segment.
When another segment is chosen for the first time, the location counter of the former segment retains the last
active value. When that former segment is reselected, the location counter picks up at the last active value. The
ORG directive may be used to change the location counter within the currently selected segment.

ASSEMBLER CONTROLS

Assembler controls establish the format of the listing and object files by regulating the actions of ASM51. For the
most part, assembler controls affect the look of the listing file, without having any affect on the program itself.
They can be entered on the invocation line when a program is assembled, or they can be placed in the source file.
Assembler controls appearing in the source file must be preceded with a dollor sign and must begin in column 1.
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There are two categories of assembler controls: primary and general. Primary controls can be placed in the
invocation line or at the beginnig of the source program. Only other primary controls may precede a primary con-

trol. General controls may be placed anywhere in the source program.

LINKER OPERATION

In developing large application programs, it is common to divide tasks into subprograms or modules containing
sections of code (usually subroutines) that can be written separately from the overall program. The term "modu-
lar programming" refers to this programming strategy. Generally, modules are relocatable, meaning they are not
intended for a specific address in the code or data space. A linking and locating program is needed to combine the
modules into one absolute object module that can be executed.

Intel's RL51 is a typical linker/locator. It processes a series of relocatable object modules as input and creates
an executable machine language program (PROGRAM, perhaps) and a listing file containing a memory map and
symbol table (PROGRAM.M51). This is illustrated in following figure.

FILE3.0OBJ PROGRAM.ABS
FILE2.0BJ
FILE1.OBJ

PROGRAM.MAP

Legend
QO Utility program
[ User file

Linker operation

As relocatable modules are combined, all values for external symbols are resolved with values inserted into
the output file. The linker is invoked from the system prompt by

RL51 input_list [TO output file] [location_controls]

The input_list is a list of relocatable object modules (files) separated by commas. The output_list is the name
of the output absolute object module. If none is supplied, it defaults to the name of the first input file without any
suffix. The location_controls set start addresses for the named segments.

For example, suppose three modules or files (MAIN.OBJ, MESSAGES.OBJ, and SUBROUTINES.OBJ) are
to be combined into an executable program (EXAMPLE), and that these modules each contain two relocatable
segments, one called EPROM of type CODE, and the other called ONCHIP of type DATA. Suppose further that
the code segment is to be executable at address 4000H and the data segment is to reside starting at address 30H (in
internal RAM). The following linker invocation could be used:

RS51  MAIN.OBJ, MESSAGES.OBJ, SUBROUTINES.OBJ TO EXAMPLE & CODE
(EPROM (4000H) DATA (ONCHIP (30H))

Note that the ampersand character "&" is used as the line continuaton character.

If the program begins at the label START, and this is the first instruction in the MAIN module, then execu-
tion begins at address 4000H. If the MAIN module was not linked first, or if the label START is not at the begin-
ning of MAIN, then the program's entry point can be determined by examining the symbol table in the listing file
EXAMPLE.M51 created by RL51. By default, EXAMPLE.M51 will contain only the link map. If a symbol table
is desired, then each source program must have used the SDEBUG control. The following table shows the assem-
bler controls supported by ASM51.
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Assembler controls supported by ASMS51
PRIMARY/
NAME GENERAL DEFAULT ABBREV. MEANING
DATE (date) P DATE() DA Place string in header (9 char. max.)
DEBUG P NODEBUG DB Outputs debug symbol information to object file
EJECT G not applicable EJ Continue listing on next page
ERRORPRINT P NOERRORPRINT EP Designates a file to receive error messages in addition to the
(file) listing file (defauts to console)
NOERRORPRINT P NOERRORPRINT [ NOEP [Designates that error messages will be printed in listing file
only
GEN G GENONLY GO  [List only the fully expanded source as if all lines generated
by a macro call were already in the source file
GENONLY G GENONLY NOGE |List only the original source text in the listing file
INCLUED(file) G not applicable IC Designates a file to be included as part of the program
LIST G LIST LI Print subsequent lines of source code in listing file
NOLIST G LIST NOLI |Do not print subsequent lines of source code in lisitng file
MACRO P MACRO(50) MR  [Evaluate and expand all macro calls. Allocate percentage of]
(men_precent) free memory for macro processing
NOMACRO P MACRO(50) NOMR |Do not evalutate macro calls
MODS1 P MODS1 MO  |Recognize the 8051-specific predefined special function
registers
NOMODS51 P MODS1 NOMO |Do not recognize the 8051-specific predefined special
function registers
OBJECT(file) P OBJECT(source.OBJ) (0)] Designates file to receive object code
NOOBJECT P OBJECT(source.OBJ)[ NOOJ [Designates that no object file will be created
PAGING P PAGING PI Designates that listing file be broken into pages and each
will have a header
NOPAGING P PAGING NOPI |Designates that listing file will contain no page breaks
PAGELENGTH P PAGELENGT(60) PL Sets maximun number of lines in each page of listing file
(N) (range=10 to 65536)
PAGE WIDTH (N) P PAGEWIDTH(120) PW  |Set maximum number of characters in each line of listing
file (range = 72 to 132)
PRINT(file) P PRINT(source.LST) PR Designates file to receive source listing
NOPRINT P PRINT(source.LST) [ NOPR [Designates that no listing file will be created
SAVE G not applicable SA Stores current control settings from SAVE stack
RESTORE G not applicable RS Restores control settings from SAVE stack
REGISTERBANK P REGISTERBANK(0) RB Indicates one or more banks used in program module
(rb,...)
NOREGISTER- P REGISTERBANK(0)| NORB |Indicates that no register banks are used
BANK
SYMBOLS P SYMBOLS SB Creates a formatted table of all symbols used in program
NOSYMBOLS P SYMBOLS NOSB [Designates that no symbol table is created
TITLE(string) G TITLE() TT Places a string in all subsequent page headers (max.60
characters)
WORKFILES P same as source WF  |Designates alternate path for temporay workfiles
(path)
XREF P NOXREF XR Creates a cross reference listing of all symbols used in
program
NOXREF P NOXREF NOXR [Designates that no cross reference list is created
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MACROS

The macro processing facility (MPL) of ASM51 is a "string replacement" facility. Macros allow frequently used
sections of code be defined once using a simple mnemonic and used anywhere in the program by inserting the
mnemonic. Programming using macros is a powerful extension of the techniques described thus far. Macros can
be defined anywhere in a source program and subsequently used like any other instruction. The syntax for macro
definition is

%*DEFINE (call_pattern) (macro_body)

Once defined, the call pattern is like a mnemonic; it may be used like any assembly language instruction by
placing it in the mnemonic field of a program. Macros are made distinct from "real" instructions by preceding
them with a percent sign, "%". When the source program is assembled, everything within the macro-body, on
a character-by-character basis, is substituted for the call-pattern. The mystique of macros is largely unfounded.
They provide a simple means for replacing cumbersome instruction patterns with primitive, easy-to-remember
mnemonics. The substitution, we reiterate, is on a character-by-character basis—nothing more, nothing less.

For example, if the following macro definition appears at the beginning of a source file,

%*DEFINE (PUSH_DPTR)
(PUSH DPH
PUSH DPL
)

then the statement
%PUSH_DPTR
will appear in the .LST file as

PUSH DPH
PUSH DPL

The example above is a typical macro. Since the 8051 stack instructions operate only on direct addresses,
pushing the data pointer requires two PUSH instructions. A similar macro can be created to POP the data pointer.
There are several distinct advantages in using macros:

A source program using macros is more readable, since the macro mnemonic is generally more indicative
of the intended operation than the equivalent assembler instructions.

The source program is shorter and requires less typing.

Using macros reduces bugs

Using macros frees the programmer from dealing with low-level details.

The last two points above are related. Once a macro is written and debugged, it is used freely without the worry
of bugs. In the PUSH DPTR example above, if PUSH and POP instructions are used rather than push and pop
macros, the programmer may inadvertently reverse the order of the pushes or pops. (Was it the high-byte or low-
byte that was pushed first?) This would create a bug. Using macros, however, the details are worked out once—
when the macro is written—and the macro is used freely thereafter, without the worry of bugs.

Since the replacement is on a character-by-character basis, the macro definition should be carefully con-
structed with carriage returns, tabs, ect., to ensure proper alignment of the macro statements with the rest of the
assembly language program. Some trial and error is required.

There are advanced features of ASM51's macro-processing facility that allow for parameter passing, local
labels, repeat operations, assembly flow control, and so on. These are discussed below.
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Parameter Passing

A macro with parameters passed from the main program has the following modified format:

%*DEFINE (macro_name (parameter list)) (macro_body)
For example, if the following macro is defined,
%*DEFINE (CMPA# (VALUE))
(CINE A, #%VALUE, $ +3
)

then the macro call
%CMPA# (20H)

will expand to the following instruction in the .LST file:
CINE  A,#20H,$+3

Although the 8051 does not have a "compare accumulator” instruction, one is easily created using the CINE
instruction with "$+3" (the next instruction) as the destination for the conditional jump. The CMPA# mnemonic
may be easier to remember for many programmers. Besides, use of the macro unburdens the programmer from
remembering notational details, such as "$+3."

Let's develop another example. It would be nice if the 8051 had instructions such as

JUMP IF ACCUMULATOR GREATER THAN X

JUMP IF ACCUMULATOR GREATER THAN OR EQUAL TO X
JUMP IF ACCUMULATOR LESS THAN X

JUMP IF ACCUMULATOR LESS THAN OR EQUAL TO X

but it does not. These operations can be created using CINE followed by JC or JNC, but the details are tricky.
Suppose, for example, it is desired to jump to the label GREATER _THAN if the accumulator contains an ASCII
code greater than "Z" (5AH). The following instruction sequence would work:

CINE A, #5BH, $-3

INC GREATER THAN
The CJINE instruction subtracts 5BH (i.e., "Z" + 1) from the content of A and sets or clears the carry flag accord-
ingly. CINE leaves C=1 for accumulator values 00H up to and including SAH. (Note: SAH-SBH<O0, therefore
C=1; but SBH-5SBH=0, therefore C=0.) Jumping to GREATER THAN on the condition "not carry" correctly
jumps for accumulator values SBH, SCH, SDH, and so on, up to FFH. Once details such as these are worked out,
they can be simplified by inventing an appropriate mnemonic, defining a macro, and using the macro instead of

the corresponding instruction sequence. Here's the definition for a "jump if greater than" macro:

%*DEFINE (JGT (VALUE, LABEL))
(CINE A, #%VALUE+1, $+3  ;JGT
JNC  %LABEL
)

To test if the accumulator contains an ASCII code greater than "Z," as just discussed,the macro would be called as
%JGT  ('Z', GREATER THAN)
ASMS51 would expand this into

CINE A, #5BH, $+3 JGT
INC GREATER THAN

The JGT macro is an excellent example of a relevant and powerful use of macros. By using macros, the program-
mer benefits by using a meaningful mnemonic and avoiding messy and potentially bug-ridden details.
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Local Labels
Local labels may be used within a macro using the following format:

%*DEFINE (macro_name [(parameter_list)])
[LOCAL list of local labels] (macro_body)

For example, the following macro definition

%*DEFINE  (DEC_DPTR) LOCAL SKIP

(DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL
CINE A, #OFFH, %SKIP
DEC DPL
%SKIP: )

would be called as
%DEC_DPTR
and would be expanded by ASMS51 into

DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL

CINE A, #OFFH, SKIPOO

DEC  DPH

SKIP0O:

Note that a local label generally will not conflict with the same label used elsewhere in the source program, since
ASMS51 appends a numeric code to the local label when the macro is expanded. Furthermore, the next use of the
same local label receives the next numeric code, and so on.

The macro above has a potential "side effect." The accumulator is used as a temporary holding place for
DPL. If the macro is used within a section of code that uses A for another purpose, the value in A would be lost.
This side effect probably represents a bug in the program. The macro definition could guard against this by saving
A on the stack. Here's an alternate definition for the DEC_DPTR macro:

%*DEFINE (DEC_DPTR) LOCAL SKIP
(PUSHACC

DEC DPL ;DECREMENT DATA POINTER
MOV A, DPL
CINE A, #0OFFH, %SKIP
DEC DPH

%SKIP: POP ACC
)

Repeat Operations

This is one of several built-in (predefined) macros. The format is
%REPEAT (expression) (text)
For example, to fill a block of memory with 100 NOP instructions,

%REPEAT  (100)
(NOP

)
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Control Flow Operations

The conditional assembly of section of code is provided by ASM51's control flow macro definition. The format is

%IF (expression) THEN (balanced_text)
[ELSE (balanced text)] FI

For example,

INTRENAL EQU 1 ;1 =8051 SERIAL I/0O DRIVERS
;0 = 8251 SERIAL I/0O DRIVERS

%IF (INTERNAL) THEN
(INCHAR: . ;8051 DRIVERS
OUTCHR:

) ELSE
(INCHAR: . ;8251 DRIVERS
OUTCHR:

)

In this example, the symbol INTERNAL is given the value 1 to select I/O subroutines for the 8051's serial port,
or the value 0 to select I/O subroutines for an external UART, in this case the 8251. The IF macro causes ASM51
to assemble one set of drivers and skip over the other. Elsewhere in the program, the INCHAR and OUTCHR
subroutines are used without consideration for the particular hardware configuration. As long as the program as
assembled with the correct value for INTERNAL, the correct subroutine is executed.
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ADVANTAGES AND DISADVANTAGES OF 8051 C

The advantages of programming the 8051 in C as compared to assembly are:
» Offers all the benefits of high-level, structured programming languages such as C, including the ease of
writing subroutines
* Often relieves the programmer of the hardware details that the complier handles on behalf of the
programmer
» Easier to write, especially for large and complex programs
* Produces more readable program source codes
Nevertheless, 8051 C, being very similar to the conventional C language, also suffers from the following disad-
vantages:
* Processes the disadvantages of high-level, structured programming languages.
* Generally generates larger machine codes
* Programmer has less control and less ability to directly interact with hardware

To compare between 8051 C and assembly language, consider the solutions to the Example—Write a program us-
ing Timer 0 to create a 1 KHz square wave on P1.0.
A solution written below in 8051 C language:

sbit portbit = P1"0; /*Use variable portbit to refer to P1.0*/
main ()
{
TMOD = 1;
while (1)
{
THO = OxFE;
TLO = 0xC;
TRO=1;
while (TFO !=1);
TRO =0;
TF0 =0;
portbit = |(P1.70);
H
H
A solution written below in assembly language:
ORG 8100H
MOV  TMOD, #01H ;16-bit timer mode
LOOP: MOV  THO, #OFEH ;-500 (high byte)
MOV  TLO, #0CH ;-500 (low byte)
SETB  TRO ;start timer
WAIT: JNB TFO, WAIT ;wait for overflow
CLR TRO ;stop timer
CLR TFO ;clear timer overflow flag
CPL P1.0 ;toggle port bit
SIMP  LOOP ;repeat
END
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Notice that both the assembly and C language solutions for the above example require almost the same number of
lines. However, the difference lies in the readability of these programs. The C version seems more human than as-
sembly, and is hence more readable. This often helps facilitate the human programmer's efforts to write even very
complex programs. The assembly language version is more closely related to the machine code, and though less
readable, often results in more compact machine code. As with this example, the resultant machine code from the
assembly version takes 83 bytes while that of the C version requires 149 bytes, an increase of 79.5%!

The human programmer's choice of either high-level C language or assembly language for talking to the
8051, whose language is machine language, presents an interesting picture, as shown in following figure.

Human language » C (high-level) language
Eg. English, Malay, Chinese — Eg. for (x=0; x<9; x++)...
Y
Complier
B | Assembly language
. < Eg. MOV, ADD, SUB
Machine language
Eg. 10011101 0101010101 | 4 Assembler | |

Conversion between human, high-level, assembly, and machine language
8051 C COMPILERS

We saw in the above figure that a complier is needed to convert programs written in 8051 C language into ma-
chine language, just as an assembler is needed in the case of programs written in assembly language. A complier
basically acts just like an assembler, except that it is more complex since the difference between C and machine
language is far greater than that between assembly and machine language. Hence the complier faces a greater task
to bridge that difference.

Currently, there exist various 8051 C complier, which offer almost similar functions. All our examples and
programs have been compiled and tested with Keil's p Vision 2 IDE by Keil Software, an integrated 8051 pro-
gram development envrionment that includes its C51 cross compiler for C. A cross compiler is a compiler that
normally runs on a platform such as IBM compatible PCs but is meant to compile programs into codes to be run
on other platforms such as the 8051.

DATA TYPES

8051 C is very much like the conventional C language, except that several extensions and adaptations have been
made to make it suitable for the 8051 programming environment. The first concern for the 8051 C programmer is
the data types. Recall that a data type is something we use to store data. Readers will be familiar with the basic C
data types such as int, char, and float, which are used to create variables to store integers, characters, or floating-
points. In 8051 C, all the basic C data types are supported, plus a few additional data types meant to be used spe-
cifically with the 8051.

The following table gives a list of the common data types used in 8051 C. The ones in bold are the specific
8051 extensions. The data type bit can be used to declare variables that reside in the 8051's bit-addressable loca-
tions (namely byte locations 20H to 2FH or bit locations 00H to 7FH). Obviously, these bit variables can only
store bit values of either 0 or 1. As an example, the following C statement:

bit flag=0;

declares a bit variable called flag and initializes it to 0.
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Data types used in 8051 C language

Data Type Bits | Bytes |Value Range

bit 1 0to 1

signed char 8 1 |-128 to +127

unsigned char 8 1 ]0to255

enum 16 2 [-32768 to +32767

signed short 16 2 [-32768 to +32767

unsigned short 16 2 |0to 65535

signed int 16 2 |-32768 to +32767

unsigned int 16 2 |0to 65535

signed long 32 4 |-2,147,483,648 to +2,147,483,647
unsigned long 32 4 10 t04,294,967,295

float 32 4 |£1.175494E-38 to +3.402823E+38
sbit 1 Otol

sfr 8 1 |0to 255

sfrl6 16 2 |0to 65535

The data type sbit is somewhat similar to the bit data type, except that it is normally used to declare 1-bit
variables that reside in special function registes (SFRs). For example:
sbit P=0xDO0;
declares the sbit variable P and specifies that it refers to bit address DOH, which is really the LSB of the PSW
SFR. Notice the difference here in the usage of the assignment ("=") operator. In the context of sbit declarations,
it indicatess what address the sbit variable resides in, while in bit declarations, it is used to specify the initial

value of the bit variable.
Besides directly assigning a bit address to an sbit variable, we could also use a previously defined sfr vari-

able as the base address and assign our sbit variable to refer to a certain bit within that sfr. For example:

sfr PSW = 0xDO0;
sbit P =PSW"0;
This declares an sfr variable called PSW that refers to the byte address DOH and then uses it as the base address
to refer to its LSB (bit 0). This is then assigned to an sbit variable, P. For this purpose, the carat symbol (") is used
to specify bit position 0 of the PSW.
A third alternative uses a constant byte address as the base address within which a certain bit is referred. As
an illustration, the previous two statements can be replaced with the following:

sbit P=0xD0 " 0;
Meanwhile, the sfr data type is used to declare byte (8-bit) variables that are associated with SFRs. The
statement:
sfr IE = 0xAS;

declares an sfr variable IE that resides at byte address A8H. Recall that this address is where the Interrupt Enable
(IE) SFR is located; therefore, the sfr data type is just a means to enable us to assign names for SFRs so that it is
easier to remember.

The sfr16 data type is very similar to sfr but, while the sfr data type is used for 8-bit SFRs, sfr16 is used for
16-bit SFRs. For example, the following statement:

sfr16 DPTR = 0x82;
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declares a 16-bit variable DPTR whose lower-byte address is at 82H. Checking through the 8051 architecture,
we find that this is the address of the DPL SFR, so again, the sfr16 data type makes it easier for us to refer to the
SFRs by name rather than address. There's just one thing left to mention. When declaring sbit, sfr, or sfr16 vari-
ables, remember to do so outside main, otherwise you will get an error.

In actual fact though, all the SFRs in the 8051, including the individual flag, status, and control bits in the
bit-addressable SFRs have already been declared in an include file, called reg51.h, which comes packaged with
most 8051 C compilers. By using reg51.h, we can refer for instance to the interrupt enable register as simply IE
rather than having to specify the address A8H, and to the data pointer as DPTR rather than 82H. All this makes
8051 C programs more human-readable and manageable. The contents of reg51.h are listed below.

/*
REG51.H
Header file for generic 8051 microcontroller.

*/
/* BYTE Register */ sbit 1IE1 = 0x8B;
sfr PO = 0x80; sbit IT1 = 0x8A;
sfr P1 0x90; sbit 1EO = 0x89;
sfr P2 = 0xAO; sbit 1TO = 0x88;
sfr P3 = 0xBO; /*1E */
sfr PSW = 0xDO; sbit EA = 0xAF;
sfr ACC = 0xEOQ; sbit ES = 0xAC;
sfr B = 0xFO; sbit ET1 = 0xAB;
sfr SP = 0x81; sbit EX1 = 0xAA;
sfr DPL = 0x82; sbit ETO = 0xA9;
sfr DPH = 0x83; sbit EXO0 = 0xAS,;
sfr PCON = 0x87; /* 1P */
sfr TCON = 0x88; sbit PS = 0xBC;
sfr TMOD = 0x89; sbit PT1 = 0xBB;
sfr TLO = 0x8A; sbit PX1 = 0xBA;
sfr TL1 = 0x8B; sbit PTO = 0xB9;
sfr THO = 0x8C; sbit PX0 = 0xBS;
sfr TH1 = 0x8D; /* P3 */
sfr 1IE = 0xAS,; sbit RD = 0xB7;
sfr 1P = 0xBS; sbit WR = 0xB6;
sfr SCON 0x98; sbit T1 = 0xBS5;
sfr SBUF = 0x99; sbit TO = 0xB4;
/* BIT Register */ sbit INT1 = 0xB3;
/* PSW */ sbit INTO = 0xB2;
sbit CY = 0xD7; sbit TXD = 0xBI;
sbit AC 0xD6; sbit RXD = 0xBO0;
sbit FO 0xD5; /* SCON */
sbit RS1 0xD4; sbit SMO = 0x9F;
sbit RSO 0xD3; sbit SM1 = 0x9E;
sbit ov 0xD2; sbit SM2 = 0x9D;
sbit P = 0xDO; sbit REN = 0x9C;
/* TCON */ sbit TBS8 = 0x9B;
sbit TF1 = 0x8F; sbit RB8 = 0x9A;
sbit TR1 0x8E; sbit TI = 0x99;
sbit TFO 0x8D; sbit RI = 0x98;
sbit TRO = 0x8C;
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MEMORY TYPES AND MODELS

The 8051 has various types of memory space, including internal and external code and data memory. When de-
claring variables, it is hence reasonable to wonder in which type of memory those variables would reside. For this
purpose, several memory type specifiers are available for use, as shown in following table.

Memory types used in 8051 C language
Memory Type Description (Size)
code Code memory (64 Kbytes)
data Directly addressable internal data memory (128 bytes)
idata Indirectly addressable internal data memory (256 bytes)
bdata Bit-addressable internal data memory (16 bytes)
xdata External data memory (64 Kbytes)
pdata Paged external data memory (256 bytes)

The first memory type specifier given in above table is code. This is used to specify that a variable is to reside in
code memory, which has a range of up to 64 Kbytes. For example:

char code errormsg[ | ="An error occurred" ;

declares a char array called errormsg that resides in code memory.
If you want to put a variable into data memory, then use either of the remaining five data memory specifiers
in above table. Though the choice rests on you, bear in mind that each type of data memory affect the speed of ac-

cess and the size of available data memory. For instance, consider the following declarations:

signed int data numl;
bit bdata numbit;
unsigned int xdata num?2;

The first statement creates a signed int variable numl that resides in inernal data memory (00H to 7FH). The next
line declares a bit variable numbit that is to reside in the bit-addressable memory locations (byte addresses 20H
to 2FH), also known as bdata. Finally, the last line declares an unsigned int variable called num?2 that resides in
external data memory, xdata. Having a variable located in the directly addressable internal data memory speeds
up access considerably; hence, for programs that are time-critical, the variables should be of type data. For other
variants such as 8052 with internal data memory up to 256 bytes, the idata specifier may be used. Note however
that this is slower than data since it must use indirect addressing. Meanwhile, if you would rather have your vari-
ables reside in external memory, you have the choice of declaring them as pdata or xdata. A variable declared
to be in pdata resides in the first 256 bytes (a page) of external memory, while if more storage is required, xdata
should be used, which allows for accessing up to 64 Kbytes of external data memory.

What if when declaring a variable you forget to explicitly specify what type of memory it should reside in, or
you wish that all variables are assigned a default memory type without having to specify them one by one? In this
case, we make use of memory models. The following table lists the various memory models that you can use.

Memory models used in 8051 C language
Memory Model Description
Small Variables default to the internal data memory (data)
Compact Variables default to the first 256 bytes of external data memory (pdata)
Large Variables default to external data memory (xdata)
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A program is explicitly selected to be in a certain memory model by using the C directive, #pragma. Otherwise,
the default memory model is small. It is recommended that programs use the small memory model as it allows for
the fastest possible access by defaulting all variables to reside in internal data memory.

The compact memory model causes all variables to default to the first page of external data memory while
the large memory model causes all variables to default to the full external data memory range of up to 64 Kbytes.

ARRAYS

Often, a group of variables used to store data of the same type need to be grouped together for better readability.
For example, the ASCII table for decimal digits would be as shown below.

ASCII table for decimal digits
Decimal Digit ASCII Code In Hex
0 30H
31H
32H
33H
34H
35H
36H
37H
38H
39H

N} Kool BN No W (U, (NN RUSH B (O ) B

To store such a table in an 8051 C program, an array could be used. An array is a group of variables of the same
data type, all of which could be accessed by using the name of the arrary along with an appropriate index.
The array to store the decimal ASCII table is:

int table [10] =
{0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37, 0x38, 0x39};

Notice that all the elements of an array are separated by commas. To access an individul element, an index start-
ing from 0 is used. For instance, table[0] refers to the first element while table[9] refers to the last element in this
ASCII table.

STRUCTURES

Sometime it is also desired that variables of different data types but which are related to each other in some way
be grouped together. For example, the name, age, and date of birth of a person would be stored in different types
of variables, but all refer to the person's personal details. In such a case, a structure can be declared. A structure is
a group of related variables that could be of different data types. Such a structure is declared by:

struct  person {
char name;
int age;
long DOB;
15
Once such a structure has been declared, it can be used like a data type specifier to create structure variables that
have the member's name, age, and DOB. For example:

struct  person grace = {"Grace", 22, 01311980};
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would create a structure variable grace to store the name, age, and data of birth of a person called Grace. Then in
order to access the specific members within the person structure variable, use the variable name followed by the
dot operator (.) and the member name. Therefore, grace.name, grace.age, grace.DOB would refer to Grace's name,
age, and data of birth, respectively.

POINTERS

When programming the 8051 in assembly, sometimes register such as R0, R1, and DPTR are used to store the ad-
dresses of some data in a certain memory location. When data is accessed via these registers, indirect addressing
is used. In this case, we say that RO, R1, or DPTR are used to point to the data, so they are essentially pointers.
Correspondingly in C, indirect access of data can be done through specially defined pointer variables. Point-
ers are simply just special types of variables, but whereas normal variables are used to directly store data, pointer
variables are used to store the addresses of the data. Just bear in mind that whether you use normal variables or
pointer variables, you still get to access the data in the end. It is just whether you go directly to where it is stored
and get the data, as in the case of normal variables, or first consult a directory to check the location of that data
before going there to get it, as in the case of pointer variables.
Declaring a pointer follows the format:

data type  *pointer name;

where
data_type refers to which type of data that the pointer is pointing to
* denotes that this is a pointer variable
pointer name is the name of the pointer

As an example, the following declarations:

int  * numPtr
int num;
numPtr = &num;

first declares a pointer variable called numPtr that will be used to point to data of type int. The second declaration
declares a normal variable and is put there for comparison. The third line assigns the address of the num variable
to the numPtr pointer. The address of any variable can be obtained by using the address operator, &, as is used in
this example. Bear in mind that once assigned, the numPtr pointer contains the address of the num variable, not
the value of its data.

The above example could also be rewritten such that the pointer is straightaway initialized with an address
when it is first declared:

int num;
int  * numPtr = &num,;

In order to further illustrate the difference between normal variables and pointer variables, consider the fol-
lowing, which is not a full C program but simply a fragment to illustrate our point:

int num=7,

int * numPtr = &num;
printf ("%d\n", num);
printf ("%d\n", numPtr);
printf ("%d\n", &num);
printf ("%d\n", *numPtr);
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The first line declare a normal variable, num, which is initialized to contain the data 7. Next, a pointer variable,
numPtr, is declared, which is initialized to point to the address of num. The next four lines use the printf( ) func-
tion, which causes some data to be printed to some display terminal connected to the serial port. The first such
line displays the contents of the num variable, which is in this case the value 7. The next displays the contents of
the numPtr pointer, which is really some weird-looking number that is the address of the num variable.The third
such line also displays the addresss of the num variable because the address operator is used to obtain num's ad-
dress. The last line displays the actual data to which the numPtr pointer is pointing, which is 7. The * symbol is
called the indirection operator, and when used with a pointer, indirectly obtains the data whose address is pointed
to by the pointer. Therefore, the output display on the terminal would show:

7

13452 (or some other weird-looking number)

13452 (or some other weird-looking number)

7

A Pointer's Memory Type

Recall that pointers are also variables, so the question arises where they should be stored. When declaring point-
ers, we can specify different types of memory areas that these pointers should be in, for example:

int * xdata numPtr = & num;
This is the same as our previous pointer examples. We declare a pointer numPtr, which points to data of type int
stored in the num variable. The difference here is the use of the memory type specifier xdata after the *. This is
specifies that pointer numPtr should reside in external data memory (xdata), and we say that the pointer's memory
type is xdata.

Typed Pointers

We can go even further when declaring pointers. Consider the example:
int data * xdata numPtr= &num;

The above statement declares the same pointer numPtr to reside in external data memory (xdata), and this pointer
points to data of type int that is itself stored in the variable num in internal data memory (data). The memory type
specifier, data, before the * specifies the data memory type while the memory type specifier, xdata, after the *
specifies the pointer memory type.

Pointer declarations where the data memory types are explicitly specified are called typed pointers. Typed
pointers have the property that you specify in your code where the data pointed by pointers should reside. The
size of typed pointers depends on the data memory type and could be one or two bytes.

Untyped Pointers

When we do not explicitly state the data memory type when declaring pointers, we get untyped pointers, which
are generic pointers that can point to data residing in any type of memory. Untyped pointers have the advantage
that they can be used to point to any data independent of the type of memory in which the data is stored. All un-
typed pointers consist of 3 bytes, and are hence larger than typed pointers. Untyped pointers are also generally
slower because the data memory type is not determined or known until the complied program is run at runtime.
The first byte of untyped pointers refers to the data memory type, which is simply a number according to the fol-
lowing table. The second and third bytes are,respectively,the higher-order and lower-order bytes of the address
being pointed to.
An untyped pointer is declared just like normal C, where:
int *xdata numPtr = &num;

does not explicitly specify the memory type of the data pointed to by the pointer. In this case, we are using un-
typed pointers.
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Data memory type values stored in first byte of untyped pointers
Value Data Memory Type

1 idata

2 xdata

3 pdata

4 data/bdata

5 code

FUNCTIONS

In programming the 8051 in assembly, we learnt the advantages of using subroutines to group together common
and frequently used instructions. The same concept appears in 8051 C, but instead of calling them subroutines, we
call them functions. As in conventional C, a function must be declared and defined. A function definition includes
a list of the number and types of inputs, and the type of the output (return type), puls a description of the internal
contents, or what is to be done within that function.

The format of a typical function definition is as follows:

return_type function name (arguments) [memory] [reentrant] [interrupt] [using]

{
H

where
return_type refers to the data type of the return (output) value
function_name is any name that you wish to call the function as
arguments is the list of the type and number of input (argument) values
memory refers to an explicit memory model (small, compact or large)
reentrant refers to whether the function is reentrant (recursive)
interrupt indicates that the function is acctually an ISR
using explicitly specifies which register bank to use

Consider a typical example, a function to calculate the sum of two numbers:

int sum (int a, int b)

{
}

This function is called sum and takes in two arguments, both of type int. The return type is also int, meaning that
the output (return value) would be an int. Within the body of the function, delimited by braces, we see that the re-
turn value is basically the sum of the two agruments. In our example above, we omitted explicitly specifying the
options: memory, reentrant, interrupt, and using. This means that the arguments passed to the function would be
using the default small memory model, meaning that they would be stored in internal data memory. This function
is also by default non-recursive and a normal function, not an ISR. Meanwhile, the default register bank is bank 0.

return a + b;

Parameter Passing

In 8051 C, parameters are passed to and from functions and used as function arguments (inputs). Nevertheless, the
technical details of where and how these parameters are stored are transparent to the programmer, who does not
need to worry about these techinalities. In 8051 C, parameters are passed through the register or through memory.
Passing parameters through registers is faster and is the default way in which things are done. The registers used
and their purpose are described in more detail below.
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Registers used in parameter passing

Number of Argument [Char / 1-Byte Pointer| INT / 2-Byte Pointer | Long/Float | Generic Pointer
1 R7 R6 & R7 R4-R7 R1-R3
2 RS R4 &R5 R4-R7
3 R3 R2 & R3

Since there are only eight registers in the 8051, there may be situations where we do not have enough regist-
ers for parameter passing. When this happens, the remaining parameters can be passed through fixed memory loa-
cations. To specify that all parameters will be passed via memory, the NOREGPARMSs control directive is used.
To specify the reverse, use the REGPARMs control directive.

Return Values

Unlike parameters, which can be passed by using either registers or memory locations, output values must be
returned from functions via registers. The following table shows the registers used in returning different types of
values from functions.

Registers used in returning values from functions
Return Type Register Description
bit Carry Flag (C)
char/unsigned char/1-byte pointer|R7
int/unsigned int/2-byte pointer  |R6 & R7 MSB in R6, LSB in R7
long/unsigned long R4-R7 MSB in R4, LSB in R7
float R4-R7 32-bit IEEE format
generic pointer R1-R3 Memory type in R3, MSB in R2, LSB in R1
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Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Srotage temperature TST -55 +125 [
Operating temperature (I) TA -40 +85 C
Operating temperature (C) TA 0 +70 C
DC power supply (5V) VDD - VSS -0.3 +5.5 A%
DC power supply (3V) VDD - VSS -0.3 +3.6 \
Voltage on any pin - -0.3 VCC+0.3 \%
DC Specification (5V MCU)
Sym | Parameter Sp.emﬁcatlon — Test Condition
Min. | Typ Max. | Unit
Voo Operating Voltage 4.1 5.0 5.5 A%
Ipp Power Down Current - <0.1 | - uA 5V
IipL Idle Current - 3.0 - mA | 5V
Iee Operating Current - 4 20 mA | 5V
Vi Input Low (P0,P1,P2,P3) - - 0.8 \% 5V
Vim Input High (P0,P1,P2,P3) 2.0 - - v 5V
Vi Input High (RESET) 2.2 - - A% 5V
Tous Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 5V@Vpin=0.45V
To, (SQOEzrlzlit_lfu(ti;i)ent for output high (P0,P1,P2,P3) 150 230 ) WA sV
o | SOt o (1289 [ g | svagie2ay
Iy Logic 0 input current (P0O,P1,P2,P3) - - 50 uA Vpin=0V
I Logic 1 to 0 transition current (PO,P1,P2,P3) 100 270 600 uA Vpin=2.0V
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DC Specification (3V MCU)

Specification .

Sym Parameter - — Test Condition
Min. | Typ | Max. | Unit

Voo Operating Voltage 2.2 33 3.6 A%

Ipp Power Down Current - <0.1 | - uA 3.3V

| Idle Current - 2.0 - mA | 3.3V

Iec Operating Current - 4 10 mA | 3.3V

Vi Input Low (PO,P1,P2,P3) - - 0.8 A% 3.3V

Vi Input High (P0,P1,P2,P3) 2.0 - - A% 3.3V

Vin Input High (RESET) 2.2 - - v 3.3V

Tou Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 3.3V@Vpin=0.45V

To (S,Qoicsliljogu(tj;gtr)ent for output high (P0,P1,P2,P3) 40 70 ) WA 33V

Tows (S;:j;;f;ﬁ llC)ulrren'[ for output high (P0,P1,P2,P3) | 20 ) mA | 33y

I Logic 0 input current (PO,P1,P2,P3) - 8 50 uA Vpin=0V

I Logic 1 to 0 transition current (P0,P1,P2,P3) - 110 | 600 uA | Vpin=2.0V
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MIRD: REBEM256F BRAMIEE S UEMIR ISR

:/* ——  STC International Limited */
/¥ —— STC  #kACE 2006/1/6 V1.0 */

;/% ——— STC11/10xx ZRAIF AL PAERE FIRAMIE) $2 F- E UL */
:/* —— Mobile: 13922805190 */
/¥ —— TFax: 0755-82905966 */
/% —— Tel: 0755-82948409 */
:/*% ——— Web: www. STCMCU. com */
(/% ———  KHIRFEFLESTC-ISP Ver 3. 0A. PCBAY F#4mfE T A bitidid ————————- */

kSRR AR, E R I T STCRO VR R — #/
kIR | AR, T I T STCRU VR R — %/

TEST CONST EQU S5AH
:;TEST RAM  EQU 03H
ORG  0000H
LIJMP INITIAL

ORG 0050H
INITIAL:
MOV RO, #253

MOV Rl,  #H
TEST ALL RAM:

MOV R2,  #0FFH
TEST ONE_RAM:

MOV A, R2

MOV @R1, A

CLR A

MOV A, @R1

CINE A, 2H,  ERROR DISPLAY
DINZ R2,  TEST ONE RAM

INC RI

DINZ RO,  TEST ALL RAM
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OK_DISPLAY:

MOV PI, #11111110B
Waitl:

SIMP  Waitl

ERROR_DISPLAY:
MOV A, R1
MOV PI, A
Wait2:
SIMP  Wait2
END
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MisRE: F&E O3 BlO&O

STC11/10xx R A/ HLEAT AR RO HFI/09 B, WmBRAEMHRSGF, FTORMS
F, ke kY RIFATI/00 R —FE5. SEHK T,

EEAE TR0, AT OERS B S FEs, HERFR2EER, HNSYSclk/12 (SYSclkA
ARG RIE) o B HRXDYE (P3.0) HN, FIPBALRT4FETXDN (P3. 1) #i. Kik. #
WO 2 8L B, RALTE S .

—. F74HC1659 JE AT N
I S P R T4HC L1659 —ANSAL HHAT 4 N 1 A48 11 B R 1] o

12Cxxx Gl Sl 4l 3l14l13
H G F E

ole—
I

oo j—

= |le—
[o2}
w

b

olt—
I

o |—

>l

o D 0 H
P3. 0}« < 9 10
. 74HC165 SINJ< Q TAHC165 SINEE
P3. 1 =
L —_— 7=
Y s cp % s cp
P1.0 1A 15 248 16] N Y WS N WD 6
— Vee o
- = 104 « = -i-_1|04 Vee
N T\

TAHC165/2801 HAT BB T 788 . ML/ BN (S/L) Hm BB ES, FFATHRINGT
B E N A 4US/L=1, HEMehEE g (BE150) RCHE PR, RSN, X 7ER
BREKIEAE AT, B QuEIQuT MRS

B, TXD(P3. 1) AR AFE AL Bk i ¥ th i 5 B T4HC165 RIS AL Bk i far N 3 CPAEIE; RXD
(P3.0) B8 AT%n N\ 55 T4HC165 1% 5 47 % H 3mQuAHZE . P1. O SRIZHI7T4HC165 1 5 BN
MiES/LARZE; TAHC165FIR #h2E kg (158D i, RoNREFREHRA. ST RES/ISMNEA
AR, PSR ERE (QES MHIE.

NHEFREF R LI6A Y R OB AGASIRE (BA AT , IHHEEAFHFE A ERAM 200
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MOV R7, #05H

MOV RO, #20H
START: CLR P1.0

SETB P1.0

MOV R1, #02H
RXDATA: MOV SCON, #00010000B
WAIT: JNB RIT, WAIT

CLR RI

MOV A, SBUF

MOV @RO, A

INC RO

DJNZ  R1, RXDATA

DJNZ  R7, START

T R S S AT A R SR R A%

s BEE AR
s WCE N EBRAMELHE [X ik
s HATEAEEE, S/1L=0

; RVFHATAEALS/L=1

; ﬁgtéﬁi*ﬁﬁ( R4 741S 165 4N %

s B AT IR0, e vERRI Fﬂ%& UEE
s RERIE

— it IS

:@Mﬁ@,@%TM%W
AREYN €

s IEERAMZE X

; ¥R A bk

s ONBETE KR, gkt

; DHHEIE AR SEE T HATEN
s WPE A AT b

(SRiktil

X A, nr e kT

Xo WELR EUF, 4% LETHEY RN DL IR, (B R, A5/ gl

ﬂ‘r%o

—. B74HC164 B HITHRIE O
TAHC164,280 Bf NI BB B A7 a8 R I 74HC1649 i —ANSALf i H A3z 1 HL .

126 ST 4T ST BT 1°T “T 12T 13 3T 4T 5T 6T 10T 11T 12T 13T
P3.0 l’éA% Qu Qc Qn le QF Qc QH 12 A%A QB Qr Qn QE QF QG QH
14 T4HC164 Al 74HC164
p3, 1—1% ; Vee 104 Vee
Gnd 7
TP CLR cP t 6nd o g P
P1.0 oA s B 7 } "y
T\
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M ALEAT O TAELE 7 SROB AR IRAS S, HATEAE HP3. 0 (RXD) &, BArm 4 H
P3.1 (TXD) &t . FEREALETBRIIMER T, &7 D RIE G A — A — 7 N 74HC164
o WEFRHIE, BT T4HC164T0 AT il , DR B AT A NG FE e, LA e R
BERWAAL, WAEREN I 4E, ETAHCI6AR) 4 H o N ek B =250 145 H),  DUEARAE
AT N 45 R P A H O

T2 RAMZE PR X 30H,  31HA PN 28 #3 4T H1 HH T4HC 16447 ¥ th (1) 1217

START: MOV R7, #02H ; WEERENTZTTANH
MOV RO, #30H s BEEHhERE
MOV SCON, #O0OH s WEHBATHITR0
SEND: MOV A, @RO
MOV SBUF, A s BEERAT HRIE R
WAIT: JNB TI, WAIT s R R AE TS, TR T
CLR TI
INC RO 3 HUR =14
DJNZ R7, SEND
RET

T3 [E S T PR A A HHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 379



STC11F-10Fxx &R 5 ¥4 ML HE RS STC — 80515 HLABREE — M, 4Bk K805 1 WL T A 7]
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NAME LcdDriver
#include<reg52.h>

- 3fe sfe sfe she sk sie stk sk sk sk sk ste sfe she she sfe sk ske sk ske sk sk sk sk sk sk st st st sk she sk she sk ske sk sie s sk sk sk ste st sk ste sk sk ske sk ske sk sk st st sk sk st st ste st sk st sl sk sk sk sk stk skoske sk skeoskeoskeoskokokoskosk
s

;the LCD is 1/3 duty and 1/3 bias; 3Com*24Seg; 9 display RAM;

; Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
;Com0: ComOData0: Seg7  Seg6b  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; ComODatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComOData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Coml: ComlData0: Seg7  Seg6b  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; ComlDatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComlData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Com2: Com2Data0: Seg7  Segb  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; Com2Datal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; Com2Data2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6

s sk ook sk ok ok ok sk ok ok ok ok ok R sk ok ok ok sk ok ok sk ok ok R sk ok ok o sk ok ok R sk ok KR sk Sk ok R sk ok ok sk ok ok ok sk ok ok sk ok ok sk ok ok Rk sk ok sk ok Rk sk ok Rk ok ok
b

;Com0: P370,P3”1 when P30 =P3" =1 then Com0=VCC(=5V);
; P370=P3" =0 then Com0=GND(=0V);
; P3720 =1, P3”*1=0 then Com0=1/2 VCC;

;Coml: P372,P3"3 the same as the Com0
;:Com2: P374,P3"5 the same as the ComO

E

sbit SEG0O =P0"0
sbit SEG1 =P0"1
sbit SEG2 =P0"2
sbit SEG3 =P0"3
sbit SEG4 =P0"4
sbit SEGS =P0"5
sbit SEG6 =P0"6
sbit SEG7 =P0"7
sbit SEG8 =P170
sbit SEG9 =PI1"1
sbit SEG10 =P1"2
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sbit
sbit
sbit
sbit
sbit
sbit
sbit
sbit
sbit
sbit
sbit
sbit
sbit

SEG11 =P1"3
SEG12 =P1"4
SEG13 =PI1"5
SEG14 =P1"6
SEG15 =P1"7
SEG16 =P2"0
SEG17 =P2"1
SEG18 =pP2"2
SEG19 =P2"3
SEG20 =P2"4
SEG21 =P2"5
SEG22 =P2"6
SEG23 =P2*7

« 3 sfe sk sk sk sk sk sk sk sk sk ste st sie sk s sk sk sk sk sk sk ki sk st ste sk sk sk sk sk sk sk sk sk sk stk sk sie sk ste st sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ki skokeoskeoskeoskeoskoskoskokosk
H

;======[nterrupt
CSEG AT
LIMP start
CSEG AT
LIMP int_t0

; register

lcdd_bit SEGMENT BIT

RSEG lcdd bit

OutFlag:
lcdd _data SEGMENT DATA

RSEG lcdd_data

ComOData0: DS
ComODatal: DS
Com(QOData2: DS
ComlData0: DS
ComlDatal: DS
ComlData2: DS
Com2Data0: DS
Com2Datal: DS
Com2Data2: DS
TimeS: DS

DBIT 1

[ e e e e e e

;the output display reverse flag
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t0 int SEGMENT CODE

RSEG 0 int

USING 1
;*****************************************************************
;TimeO interrupt
;ths system crystalloid is 22.1184MHz
;the time to get the TimeO interrupr is 2.5mS
;the whole duty is 2.5mS*6=15mS, including reverse
ok sk sl sk sl ol kol ok ol ok ol ol ol ol ok ol ok ol o
int_t0:

ORL  TLO,#00H

MOV  THO,#0EEH

PUSH ACC
PUSH PSW
MOV  PSW,#08H
ACALL OutData
POP PSW
POP ACC
RETI

;======SUB CODE

uart_sub SEGMENT CODE

RSEG uart_sub

USING 0
;******************************************************************
;initial the display RAM data
;if want to display other,then you may add other data to this RAM
;Com0: ComOData0,ComODatal,ComOData2
;Coml: ComlData0,ComlDatal,ComlData2
;Com2: Com?2Data0,ComODatal,Com(OData2
;*******************************************************************
InitComData: ;it will display "11111111"

MOV  Com0OData0, #24H

MOV  ComODatal, #49H

MOV  ComOData2, #92H
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MOV
MOV
MOV
MOV
MOV
MOV
RET

Com1Data0, #92H
ComlDatal, #24H
ComlData2, #49H
Com2Data0, #00H
Com2Datal, #00H
Com?2Data2, #00H

sk sk ok sk ok ok o sk ok ok ok sk ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok sk ok ok R sk ok ok R sk sk ok sk ok ok sk sk ok Rk sk ok sk ok Rk ok ks kK ok
9

;reverse the display data
« 3fe sfe sfe she sk sie sk sk sk sk st st sfe st she she she sk ske sk sk sk sk sk sk sk st ste st sk she sk sk ske sk sie st sk sk sk sk ste sfe st sk sk sk ske sk ske sk sk sk sk sk sk ste st skeoskeoskeoskokokokoskokok
b

RetComData:
MOV
MOV

RetCom_0:
MOV
CPL
MOV
INC
DINZ
RET

RO, #ComOData0 ;get the first data address
R7, #9

A, @RO

A

@RO, A

RO

R7, RetCom_0

Lskskokokok sk ok ok sk ok okok ook sk sk ok ok sk okoksk sk ook sk okok sk okokok kool sk okok kool kool ko kok kR sk kR sk Rk kok ok
2

;get the display Data and send to Output register

sk sk ok ok ok ok o sk ok ok sk ok ok R sk ok ok sk ok ok sk ok ok R sk ok ok ok sk ok ok sk ok ok R sk ok ok sk sk ok ok ok sk sk ok R sk sk ok sk ok ok sk ok ok sk ok ok Rk ok
9

OutData:
INC TimeS
MOV A, TimeS
MOV  P3, #11010101B ;clear display,all Com are 1/2VCC and invalidate
CINE A, #01H, OutData 1 ;judge the duty
MOV PO, ComOData0
MOV Pl1, ComODatal
MOV P2, ComOData2
INB OutFlag,OutData_00
MOV  P3, #11010111B ;Com0 is work and is VCC
RET
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;Com0 is work and is GND

;:Coml is work and is VCC

;:Coml is work and is GND

;Com?2 is work and is VCC

OutData_00:
MOV  P3, #11010100B
RET

OutData_1:
CINE A, #02H,OutData 2
MOV PO, ComlData0
MOV Pl, ComlDatal
MOV P2, ComlData2
INB OutFlag,OutData 10
MOV  P3, #11011101B
RET

OutData_10:
MOV  P3, #11010001B
RET

OutData 2:
MOV PO, Com2Data0
MOV PI, Com?2Datal
MOV P2, Com?2Data2
INB OutFlag,OutData 20
MOV  P3, #11110101B
SIMP  OutData 21

OutData_20:
MOV P3,#11000101B ;Com2 is work and is GND

OutData 21:
MOV TimeS, #00H
ACALL RetComData
CPL  OutFlag
RET

;======Main Code

uart main SEGMENT CODE
RSEG uart_main
USING 0

T3 [E S T PR A A FHL: 0513-5501 2928 /2929 / 2966
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start:

Main:

MOV
CLR

MOV
MOV
MOV
MOV
MOV

SP#40H
OutFlag
TimeS,#00H
TLO,#00H
THO,#0EEH
TMOD,#01H
IE.#82H

ACALL InitComData

SETB

NOP
SIMP

END

TRO

Main

386

T I D R T A PR ]

S 0513-5501 2928 /2929 / 2966

£ 0513-5501 2969 /2956 / 2947



STCIIF-10Fxx RFN L HLIEE  BORTHEME : www.STCMCU.com

I A S 4 1 13922829991 WF A& i) : 13922809991

MIRG: — N NVOOEEN &=

Vee
10K
1K
”
P17 —I
1K 1
0—|||
Vee
10K
1K Ax
PL.6 i
1K J -
0—|||

WMEF IR

AFISTCIT/10xx 2 5 H F HLAOT/O AT e B R gs b, o Er (e fav i, SO GRikD
T AR RFE, AT BURIRISTCL/ 10xx R 51 58 A AL T /0 1 [RII R DA A 0t — W0 BIK ) K% %

R AL, TRAKIES A T/0H .

UREN RO THERS, CRAZT/0 DB E R R R R Y, B BT RO TR

LR IZ RIS, CRAZT/0H B E S B, AN O RRE,

IR W e o

R IE E SRR T AR A
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fifRH: STCI1/10xxRFIEFHLNHTEEINR

KT EIERE:

AR PR AE 12MEL T I AT AN ISR AL i, IR SR rER T LAOR B, AT DAAH, A
I S AT 20 1K B PR AT S B3, sl BRI . AT BT PCB AR L OREER/C B AL
FELB, S B s I R R T AN

X FRT4h:

SR N EBR/C 4R35 B B (AMHz ~ 8MHz, #3815 22 Ik i) , XTAL LFIXTAL2JHIVE- 25,

0 FEAMR S BT AE2TMHZ LA B, 38 180K FH S B F5 A2 3l A A AR AT R 1) AR, AN TR
=2 AR GEARBIREFRFRIR ) 1/3), RNANE S EEERCAS 2, B B0 A 1 IR 9 7E bR FR AT R
HI1/3, BISES0. ol EF7 48 H AN E IR A bR IR s, BB AAXTAL LIS N, XTAL2 Bl DA 20 2.

xF1/00:
DR P R T /O A WAL A, Ja KA

A7 L2 T/0 1 RAS sy B A ARSI, 132 AN KT, SEFRBCA BUA, BB — T R AT
RN ITHIB051 1 Fy HLE FE R AR 1, B AT B AL i 152 J SL RIS IR S, BRI | 5K
Bt L VA A v, WA T REEEANK, TR B0 77 V2 AR B v B AR e Ja I 1 24N 25 R4
TEIERS, FEEAN T

A LB B U, N L A P OK 1
7 PR A AN 2 (R A2 SPT/ T2CAEJR AR T IR 14 FEL B, 2010 10K _E 43z FELBHL.
A LR AN B A RNPN RS, A I By R BE, HCSEERl A 2 KB, T/0 % B %
KA HLRH, BCERZT/0 13 B Ay i .

R SRBIR T, JRIA
RIS IR BNLED &' — AR B IR vt FL R, R SOhn IK UL b i PRy F B, 22/ 2 n470
WA LA 1
R IAT 6 AT A0 R B A2 1 3 R R B, SIZBR AR R 8 I BIR R BEL, SE PR A B AT B H B
2N T/0 1 % NG, I BLZE08 3 NI, JERAE — g, FRATTAIIE — 4> CMOS LI 11 24 4 H B
A% EAE A — i, A B T, I — AN O T B AN AN O HPRES, LA E
AR A A — AN PR, 8051 5L i ML 55 bz I AE FHOAR N1, 245 2/ B 1) i
5 L R, B AN ORI T /01, A R AE I T/ 0 AR IR, AR e
— MK PRI FEL R, B3 78 SCE AR I, AN L I B R i PO 1/ 0 1 [ s IR

KT ER:
A PR YR S 20— A4 TuF DA_E B LR AR AT — N0, TuF /s HL 2, BEAT LU 25 R DE .
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BRI : STC11/10xx R FIER & 58051 8YE ==

STC11/10xx R B A HLH) E B 250/ 5B i 28 1 5/ 458051 58 2 3%, EHBENSG, Ei 8556
Iy B IR S FR 12BN, T 5B O B e i 28 LIS SR B, FrCAE i 8%/ 58 O s 3 A
BT SST R R R RS, A E T AESI805210 B I 282, TR T MR R IN, E R AL
PR R A B R R R A B
4452338051E@lll%%’éé‘%ﬁiﬁ)ﬁéﬁ%ﬁ, BERITE A P246%, BIBHIIEAPL3fE. WA
I S EI RS A 2 I PR o B R
He T rERRT
ALE:
1L 418051 5 i HLIALERIXS RA R Bhidb 760 ik, AIXTAMR AR 8, STC11/10xxRFIA
o i HH e, G0 SR AR 5 TR B ALE RIS 4 HE B4, & R B STC 11/ 10xx R 31 1 BT Ym A2 s
HH S A B 4d (CLKOUTO0/CLKOUT1/CLKOUT2) B XTAL2 il 5 —AN200 Rk 2 B [SHL Yot 41 HH B 4.

fE458051 5 7 ML B ZR B i,  ALERRIR —ANTFHUUR, ATDASTC89 R %I H i L3 i T AUXR
Rk Th e P17 2%, HrPfBit0/ALEOFFAL S ¥F4E IEALEST 2R il 44> s Hy . MGSTC11/10xx 251
B MU HEEE (EALEJIG R GE R E kAT 6 43 St th, MEIERR TR, AR T RENHL T
I EBT B T AT,

STC89 R AN [IIAUXR ZF A7 2% -

Mnemonic| Add Name 7161514 ]13]|2 1 0 Reset value
AUXR 8EH | Auxiliary Register 0 - - - - - - | EXTRAM [ ALEOFF | xxxx,xx00

ALEOFF 0: ALEJHIN 22 G5 i b i3k 476 43 4t -
1: ALEJEMXAE X A6 4K E L L 28 3EATMOVXHE & I A4 A b 84715 S 4

STC11/10xx R ¥ [FJAUXREF 72
Mnemonic | Add Name 7 6 5 4 3 2 1 0 |Reset Value
AUXR | 8EH |Auxiliary Register| TOx12|T1x12|UART_MO0x6|BRTR BRTx12|EXTRAM |S1BRS| 0000,x000

SIBRS: 0,  HA, HOIMERRKRAERER 231, SIBRSAZH O 14 R A 2RI AL
1, BT R AR N DR R R A2, R ER 231 5 Ok
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PSEN:

1£4:8031/8032F PSEN{E 5 1T LA AN ESFE 7, 7T AANY AP FR P A7 2% BLAESTCL1/10 R %]
BAEPLEH T2 RG085A S, WA REERF TS, AR I SRR A4S, T EER
PSENZ 5 25 B, W] DA 24 E5@1/0 I .

I /01 BEAE Jfin N XA Nt -

£ 418051 5 HLEAAT T /0 44, IR R KB KA, DA SGRANERASHT 2 12 0 4, T3
FESTCL1/10xx R 5 5 7 HLIAT HH DL 4 E 2 4N B4, 4545805 1 80 5 AL am SR S WA, BB
FEAMERA R AT 1. B T/00 B A et i s, M4 48051 F HLERE R IHE 42
12V, Z 38 PAT KRG, Z /00 WAL B R, M LEREHREENIES 5, B
PATEZL/0TTRASHE 4. MSTC11/10xx R A1 B 5 AL H T AT KA = 48 4 R 4B 4P, KR
T, MR A PATSE NS, I/00 A R, B — 82 5, ZI/004 7 A 5. #Hg
VAR 39 024 2 A S s 48 4 B AR O IR AS.

P4

FHSTC11/10xx R 41 B HLP4 O Hi bk E COH, 5 5 ¥ (KP4 1 (P4.0-P4.7) , KY B AMFINT2/
INT3 i

FE4iSTCR9 A 51| B i WL P4 O HuhE ZEE8H, P4 R —2£(P4.0-P4.3), PAH H R HMERINT2/
INT3H K.

I/01 8K ) RE

BCHTSTCLL/10xx Z A1) B Fr HLT/0 1 A E it /2 20mA, BREN GE 1858, RSN K BRI, AN 5 ke
K.

FELISTC8ICxx Z 41 P Fr ML T /0 I [1)32E FH I3 S 6mA, DR BE JIANE 50, ANRE IR 2K FE I, 30
FISTC11/10xx R 4.

40
BCHISTC11/10xx 24 8 Fr LG T 14 2 A7 28WDT CONTRIHMEZECTH, 360 1 & T 14 B A1 &7
Mnemonic |Add Name 7 6 5 4 3 2 [ 1] 0 |Reset value

Watch-Dog-Timer
Control register

L HiSTCRI R A I s BY B4 WL | 1 27 A7 28WDT CONTRIFHUBETEELH, ¥ B B T 1M E i kr LA

Mnemonic | Add Name 716 5 4 3 2 | 1| 0 |Resetvalue
Watch-Dog-Timer |
Control register

BOHTSTC11/10xx R A B HLIE 1M LE ISPReR AR P nl W B _E L E A5 B R s & T 1, ML 4E
STC89 R HI| B K ML TG L T BE. Wi BrSTC11/10xx R 51 B Fr WL T 14 58 A] 5.

WDT_CONTR|Clh WDT FLAG| - |EN_WDT|CLR_WDT|IDLE WDT|PS2|PS1|PS0{0x00,0000

WDT_CONTR| Elh - |EN_WDT|CLR_WDT|IDLE_WDT|[PS2|PS1|PS0 | xx00,0000
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EEPROM
STC11/10xx 5 B ALISP/ TAPH i) 23 47 S i hk FISTC89xx Z 51| B B WLISP/ TAPHE 1) 25 A7 2 Hu b AN 6] n R
. Reset
Mnemonic Add |[Name 7 6 5 4 312 1 0
Value
STC11/10xx %% TAP DATA |C2h [ISP/IAP Flash L
STC89xx %41 ISP DATA |po}, |Data Register ’
STC11/10xx %% 1AP_ADDRH|C3h |ISP/IAP Flash 0000,0000
STC89xx %41 ISP_ADDRH|p3}, |Address High
STC11/10xx %% 1AP_ADDRL|C4h |ISP/IAP Flash 0000,0000
STC89xx  #41 ISP_ADDRL|p4p |Address Low
STC11/10xx %% TAP_CMD C5h és(f)r;lrﬁfnglas}l ) i i i | MS1 IMSO [xxxx,xx00
STC89xx  HFI ISP_CMD  [g5p Register
STC11/10xx &%) 1AP TRIG |COh Icsxr’::nglas}‘ N
STC89xx &4 ISP_TRIG |ggh Trigger
) —|c7n [1sP1aP
STC11/10xx %51 IAP_CONTR Control IAPEN[SWBS [SWRST[cMD_FAIL |- |WT2[wT1 |[WTo0 [0000,x000
STC89xx A ISP CONTR [E7p, Rogister

ISP/TAP_TRIGZ 745 A 25 s TAPERAE, 5716 N A —F
STC11/10xx Z 5 B P HLEI TSP/ TAP Al A S5 42 3%, BN TAP TRIGZF 7 #5420l 7 55 3% 5Ah, FEXASh T A]
STC89xx A B F HLA ISP/ TAP Ay 4B A 2k, BEXFIAP TRIGZFAT 28 4% FF 5% 46h, Fii%BIh 7 Af

EEPROMR Uf i ik A —# -

STC11/10xx Z 51 B AL EEPROMAE 45 Hb k4= 35 MLOOOOh T 48, 454 i [X 5127

STC89xx &A1 HL Fr ML AFEEPROMAC 45 Hb 31k 4373145 M. 1000h/2000h/4000h/8000h 455 1), F2 77 4 758 14
G
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B HIS S e A6 A S e

BOBTSTCLL/ 10xx R 5 HL 7 HLA A HBR/CHIRE a1 8 AR GEIT B, — BT OL T, 44/40 1B} 258 B F L U
J I B AR A5 P A BT B, 20/ 18/ 16 IS 288 B AL ) g 14 L A 1 P P JR/ CHIR 3 A 9 %
Geitph, A AT R TSPIE SR FH P R F AT SR 56 A6 Y P J50R / CIY B B4 8t A /

TR GESTC8I Z 51| H P AL RE A FHY A0 748 it P SIS B 11 D SR I

Di¥e:

IHFE 230 2 AL AR, SRR 88 IO FEL I (1 ThARE A B 1 LI 2507 F B T RE AL A,

PR HR T RO FEL R (I ThAE . BTSTCL1/10xx 241 5 F AL ELSTC89xx R B

B BLI B0 PR TOE - BB AT R 5, TAEER K, FoBiS TCL1/10x x R A1 B F HLTEAH [F] TAE A%
T, $6 4 AT B LLAL GES T 089 2R 41) B Fr LR 3— 2448, 0 mT F B A 1 i b 491 2 LA, X AL D4R o
K. VUK IFER T R G /MZA-6MH 2 1) SR B 3R/ CHR % 28 16 8 R Ge i, IR F P38 i
By AL T BT EAT 20 0, DAL P ATR A, IR 58 WL I D FE AR

Fiil L PG i -

BOBTSTCL1/10xx FRF1 HL AL SRR A o B 2GR TR P i P e i, 2 A1 H P gl i P P R
FEGES T C89 R A1 LA AT T 1 R SRR P e i, 53 SRS TCLIx x RN A AL F s
FEL MGG L 5 BN 2% T R, 5 40, STC11/10xx 3R 1) 45 FEL MGG i8R SE B ) (1) T 326 < 32768,/16384/8192/4096 1™
I, STC89 Z 41 i 5E /& 1024/ i
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Bi#RJ: ] F A Keil CERHR DRSS E

fEKeil CHAFPIEFFINT IR E, AR RARRS AR B S Kb 10K

1. £ “Project” HH114% “Options for Target”
2. f£ “Options for Target” HiEF “C51”

Options for Target "Target 1' / m
Targetl Dutputl Listing@ | 51 I EL51 Locate I EL51 Miscl Debug I

— Preproceszzor Symbols

sfine: Il

1define: I

— Code Optimization

Yarnings I'ﬁ'arninglevel z LI

Bits to round for float |3 VI
mphasis: I i I Global Register Colorin
mphazis! |Favor size =]/ E £ |¥ Interrupt wectors at a (00000

[ Linker Code Fdoleing (max. ATME / ACALL)

evel: 9. Common BElock Subroutines LI

| Keep wariables in order
[~ Do’ t use absplute register accesses

1

[v Enzble AWST integer promotion rul

r

Include I /
Faths
Mise I /

Control=

Compiler
control
string

OFTIMIZE (9, JIZE) BROWSE DEBUG OBJECTEXTEND -

/ 1: iR E ‘ EVE | Defaults

3. BB, IRMMAEF?
4. jif “TE” Ja, BRI
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\—/—
MisRK: A sEziThEEN T
— AR EEFR A EFER
— B TR IER (I T
HE X a5 STC-ISP. exe®
1. STC-ISP. exe®cft:, Al HHFH M E, H%UART/RS—232 148 2 1) FH R A 2 i 4
WHRFZ . 38400bps, 19200bps, 9600bps, 4800bps, 2400bps, 1200bpsZ
TERAL: T, B, TR
BAEh U6 861, 767, 6fr, 5hr, %%
fEibfr Wb 167, 1,507, 26, 2%

IR BEEXTH | FATE | SEcURE | Ganiee | mse omcd |
BEATHEATHEMAFERISTH. TERTH, B 5h

RAEE EEN

EHIBfi [Home | B0 [5 <] BLbRE[1 <]

BEXT#: [12 34 55 T8 90 AB CD EF -
54y (HEX) | 1234567890 ABCIER ooEE |
T HEEAREESE L EENRN I, R EEEE Y TS

EEED

M BAESTC-ISPEXEH R Bl Can BT , nf WP B, W NEATR
SEW ez S

1LEAERFRAEF PRI EN FEaSER

2 AFEFEEISEY TES SR 1H ERENFIERISPEFE

IS ESISPEES:MOV ISP_CONTR, #60H:ISP_CONTRIEHIFFETH

4 58EN FERSAFER AREAI M RIS IERE)

5 bR T ERES SIS B EEP1.0/PL1ER EERELISP
TEMER, FESFOPOMNE

6 RER S BEPLY/PL I EFHEABEISP RS R
a)ilEE Y FEAEPLO/PL1I=0/0 MEHRELZISPEEE 28I

5EiF FEEREIPOFEA0.
bUNEEY FEEPLO/PL1=0/0 NEHERISPIERFE 81
REfRFy PR POFEHL
s
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2. T [ PR P O 1) i 4 PP AT A b T B SOR B QRN B 1 RN (HEX) fir 422 ]2 1
IN—AZ M, AT, STC-ISP. exesfb, EHIN RIS H & LT s
12H, 34H, 561, 78H, OABH, OCDH, OEFH, 12H, 34H, 56H, 78, 0ABH, OCDH, OEFH
3. PR R h RIS R E 58 SR #in %, BN —F, R B RS ISPREF X IR
445 LB S Bl B e SR 8 B R R P S 2 7 T R BGHESTC R R LA .
IXFESTCLL/ 10xx RBNE A HLFLEA T “ e i/ BiTH/ B2 U 8hhe”
6. DUNIRIF RS, FTIFSCHR. . R SCNBRAP BB SGIEI, E# “ 0% BT,

STC-ISP. = ] STCMCLL 13 NI o
Si exe EMEHEERPEL v, com FEAEES STC-TSP. exeE “Rit” =2

Stepl/$WH1: Select MCU Type ﬂ%ﬁﬁﬂ%ﬁ . FHEX T mEE, el
MC]_[ T}'IIE emor T ange N } . S ALA
STe117901E - g FHAZHM—ETHE N2,

AN H P B8 LR U 2
Step2/iEWZ: Open File [ FTHHE CIEFTEIFAF A EGEN) WA o AITIXAFE AT Be

gt 0E0) s - I B 1S 1,
b [ M OOAIHEEEES  gFemier | HEE ;;;g;iﬁﬁﬁiﬂ fg

0 v AARERRORR TR SO0 | ) 2 gisp R eORE T R
Step3/HEMT: Select COM Port, Max Baud/JAFRITO, BEEFE A XA[E]@J%F'E%W‘DWO
P|:|:||'.'|: coMT o+ | e 3{1152|:u:| - N = "

ESNEER SRS ENE - REEEE: |20 -

7R, IE AT DRI e R AR BT B SV BRSO, RRRR B SUR S
PR FE MBI G 18 /14 i B )%, hex, . bin ORI BEFIR T LA T, A=A ZA
StepS/ S Downloead/ T8 O T EHFHENU R ER- 4+ B2h
Download! T+l | | |Re-]]nwrdnaif§§‘ﬁi‘ﬁl

v BN T HAERNE A ST R, R
[ SRR EELEEENRA S, HiuflRE TS

SATE TEREGER T o TS TREE,

P3.0/ExD, F3. 1/TxD T}XRS—232 25 |]%%§%E A

Eﬁga%%xuﬁmw%ﬁ RAreaN e e
ARS A IEE R T r0.0/m0 S1EAOR 15-405/

It o Clear | i www. STONCU. con [, JRRIFHR
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BEX THERTEF (EUMFETE)

/*
/* --- STC MCU International Limited

¥ - EZRSTC 1T RFVH AL FIFRAF LI E 5E ST #rmm

/* --- Mobile: (86)13922805190

/* --- Fax: 86-755-82905966
/* --- Tel: 86-755-82948412

/* --- Web: www.STCMCU.com

R L s IR I T e L)Y ) ——

M ABERE R T BOCE PIE MR T STCI BB AR *
/*

#include <reg51.h>
#include <instrins.h>

sfr IAP_ CONTR = 0xc7;
sbit MCU_Start Led =P1"7;

#define Self Define ISP Download Command 0x22

#define RELOAD_COUNT 0xfb //18.432MHz,12T,SMOD=0,9600bps
/l#tdefine RELOAD_COUNT 0xf6 //18.432MHz,12T,SMOD=0,4800bps
/f#tdefine RELOAD_COUNT Oxec //18.432MHz,12T,SMOD=0,2400bps
/l#tdefine RELOAD_COUNT 0xd8 //18.432MHz,12T,SMOD=0,1200bps

void serial_port initial(void);

void send UART (unsigned char);

void UART Interrupt Receive(void);
void soft reset to ISP_Monitor(void);
void delay(void);

void display MCU_Start Led(void);

void main(void)

{
unsigned char i =0;
serial port_initial(); //Initial UART
display MCU_Start_Led(); //Turn on the work LED
send UART(0x34); //Send UART test data
send UART(0xa7); // Send UART test data
while (1);

b
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void send UART(unsigned char 1)

{
ES =0; //Disable serial interrupt
TI=0; //Clear TI flag
SBUF =1; //send this data
while (!TD); //wait for the data is sent
TI=0; //clear TI flag
ES=1; //enable serial interrupt
H
void UART Interrupt)Receive(void) interrupt 4 using 1
{
unsigned char k= 0;
if (RI)
{
RI=0;
k = SBUF,
if (k == Self Define ISP_Command) /Icheck the serial data
{
delay(); //delay 1s
delay(); //delay 1s
soft reset to ISP_Monitor();
H
H
if (TT)
{
TI=0;
H
H
void soft reset to ISP_Monitor(void)
{
IAP_CONTR = 0x60; //0110,0000 soft reset system to run ISP monitor
H
void delay(void)
{
unsigned int j = 0;
unsigned int g = 0;
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for (j=0; j<5; j++)

{
for (g=0; g<60000; g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
¥
¥
¥
void display MCU_Start Led(void)
{
unsigned char i = 0;
for (i=0; i<3; i++)
{
MCU_Start Led =0; //Turn on work LED
dejay();
MCU Start Led =1; //Turn off work LED
dejay();
MCU _Start Led =0; //Turn on work LED
¥
¥
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