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7.2.2 BER1(16407 2 I 2%/ 0H 8088 S R FE P (CREF L IRFET) o 228
7.2.3 HRR2(847 A B HE B 20) S HINRFE F (CREE ICHFET) v 232
724 R B S LT IR oottt ettt e e 235
EF 2%/ HEEe l TR S (5488051 B L) .o oo 236
7.3.1 BEROIBALIEIT B /T ELRE) oo, 236
7.3.2 BEER1(1647 2 i 2% /iH 4088 K HMNRFEF (CFEF IERAET) o 237
7.3.3 #2847 H 3 F B4R 20) M HIRAE T (CREF RILRFEF) o 241
w] g FE T R S SR e (CRE P AR F) oo 244
7.4.1 SEREROR) AT R AR I Bt AR (CRERR SILIRFER) o 247
7.4.2 SENT 2810 AT Ym AR I B H IR AE 2 (CFE BIEIRFEIT) oo 249
7.4.3 FUSLYRE R R A AR W ] R AR A B B RO R (CRILRAEF) v, 251

& Intel 80515 A HLEIR S0/ R 2. ..o 253



7.6 W E R 2 TO/TIH R 12155 o 260

7.7 BN AU, B E L e i A e S R R L 261
B8E BITORIE. . 264
8. AT A B R B 264
8.2 HAT I TAERER 270
8.2.1 HRAT N TAEBITR0: FIBAERLATAEER oo 270

8.2.2 HATIO ITAFEALAL: S8HZUART, EARFHRTTAE Lo 272

8.2.3 HATI TAEMLA2: IZUART, PERFERMITE v 274

8.2.4 HATI TAEALAS: INZUART, PERFRTTAE Lo 276

8.3 AT B I B E 278
8.4 STCI1/10xx R4 ¥ [ HLEE AT OAEP3 IS R AEPT A . ... . ... 283

8.5 HATHOMIMNAREF (CREF LIEHRAER) oo 284
8.5.1 ERAT TIZEP3 T ITIIRTEIF 1vvoveeoeeeeeeee e eeee e ee e s e eeees e ee s 284

8.5.2 HAT TIZEP T I FKIIIAR TR <o 290

8.6 XMLIEAE . oot 296

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

9.2 STC11/10xx 2 %1 8.y HLEEPROMZS [a] K/ Je bk ..o .. 317

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

9.4 EEPROMAFE T (CFEFF I RFERT) oo 324
F10E STCIORFBERHN AL/ wIETERE. .............. 332
10.1 £ RG] gf2(ISP) IR B, B I7ns TREMMWH ... .. 332
10.1.1 7E R G AT AR ASPYEIRAE VLI .o ooooeeeeeeeeeee e 332

10.1.2 STC11/10xx £ 5 {E 22 45 ] 4 FE(ISP) S AL R ZZ BRI oo, 333

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

10.1.4 STC-ISP (FJ5 {8 FIAE 2T+ 3 A4) N e Ae THAERE VLR ..o 337

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

10.2 gmias/ILgwas, TFEay, TTEZS .o 339
MIRA: SCHRIBSRIE . . 341
MisEB: ClBSRIE. .. o 363

MisRC: STCUN0xxRFIBRFHEBESSFME. ... .. 373



BfifsRD: ABBER256FHRAMEESUENRFEF ........ ... 375
MIRE: BEOFRIVOED ... .. 377
MizzF: FIBSTCE N EBI/OWRFHILCDER . ... ... .. 380
MisEG: —NV/OOIREN& K ZRE FH IR %E .............. 387
BFifsRH: STCI/10xxRFNBRHNAEESF. .............. 388
BRI : STC11/10xx RFIBVK AR 580518 FESEIN. .......... 389
BisRJ: anfarFI A Keil CERHFRUDREBRE ... 393
MIRK: A SKINEITHRBEEN TE . ... 394
— A ESEMAEER. ... 394
—BHEXTHERERF (U MEETE)....... .. 394

MISRL: BHEFREREER i 399
MIEM: STCEBEEER. ... 400
M.l STCISF2K60S2RFIEEFATRL. ..o 400
M.2 STCISFI104W RFRAEAETRL ..o 400
M.3 STCISF204EARFIEEEATERL ..o 400
M.4 STCI2C5A60S2 R P EA TR ..o 400
M.5 STClI/10 R 5| AN ER B &I EATR ..o 400
M.6 STCLI/10 R 5 JoHMBER e &M aEATR . ..o 400
M.7 STCI2C520lAD R AR AEATR ..o 400
M.8 STCI2C5620ADRAIE AT TR ... 400
M.9 STCI12C5410AD/STCI12C2052AD RA B AR ... .. .. 400
M.10 STC89C51/STCOCSI RANE B EATR ... 400

M.11 STCISFAK60S4 R EALTIR ..o 400



STC11F-10Fxx & 518 4 F STC — 805158 )y HLAZER Y — A, ABRECKII8051 H A HL BTt/ Al

F1E STCI/10xx R B F#H 2R N 2B

1.1 STC11/10xx &R FEHEHLE N

STCI1/10xx F 51 5y HLESTCAE P B Sy b /L 191 (1T) S Bl 2 el /AR DI e/ B ik
PIFRAHT — 8051 5 T HL, i ARAD e AL H8051, (EE L RS-12 5. ARG AT 52
B, dxmEEE, BaeEhl, BmFisme.

STC11/10xx RN Fy HLIKE IS 250/ € I 25 1/ 8347 1 546 G805 1%y, #n 7 ML Rr R K
d, BET ENER2. HASSIMIIIFRAPITHELEITE, HINKTESR244E, RIBH
FA T3

{E Keil C JFRIBEH, 4% Intel 8052 4 i, kU7 <reg5l. h>RA]

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

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

4

X

E’PROM H Po
Lo )

HERMAXS10

TR e | f—
ERRA

=

ISPURIZRI A4 1%

Wil . - RAR IR
1. MEGm7Y 8051 CPU, IT, MARIER/HLEREH, 82010 %E &AL 8051

2. TAFHIE:
STC11Fxx &4 TAEHE: 5.5V -4.1V/3.7V (5VE A HL)
STC11Lxx &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 (3VELFHL)

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

4. STCIIF/Lxx R 5 WL - N FIREFE 25 18] 1/2/3/4/5/6/8/16/20/32/40/48/52/56/60/62K F-i
STC10F/Lxx R 8 F AL P S FAFERF 25 8] : 4K /6K /8K / 10K / 12K / 14K 775

5. STC1IxxRFH L. F LEEMK1280F 78256 % T RAM
STCLIxx RIIFFHl: F LEMS12FZ T H256 T RAM

6. IO (36/40/12/14/164>) , BEALfaoN: XA /55 Fdr (FiE805146481/011)
Al E A A /55 BRE, aEERR /R RRL, SOREIN/ R, TR
FAL/0H IRBfE /I AIEFI20mA, (HEEANE KA EEE 100mA

7. ISP (FERGW HAE) /IAP (FERNFHAIZifE) , o T HgfEd:, iR HS
af@Et O (RxD/P3.0, TxD/P3.1) E# FHM PR, BRI El—H

10 I ENA T AR AR MHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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8. HEEPROMIJfE
9. FHIH

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

PR BMAXS 105 I & A7 L 4% (ARSI AE24MHZ DL R, B s & A7 TR R, A
4 1VLLTF &AL, mAAZELE 12MHZPL R, AR EARME AL I, 3. 7VEL R & A7,
A7 2 LK A BE 30 )

WE X AHEVee FEAT B FAS I f RS DU LS, PT A b el B A

SV B AL FASI TR B R 4. 1V/3. TVRHIE, 3. 3VEA - HLhE s T TRE LR 2. 4V I
IPER R ANES oG P AR A/ B, EBR/CIR G 28

FPAE R P REFIT, AT R M8 F 3R/ CHIR 3 3 38 S A1 A% / i

T R/ CHRZ #R4# N 4MHz ~ 8MHz

W FE S SRAN R, RTIE A0 PSR B, B RO i R 22 IR, AR v
2160 E I & (1L SE805 1 AR A HIE N 45/ 1182, 1660 E R STOAMTL) , STCIIxx/
STC10xx 4= RHNERA I ML R R R AR GO T2 IR SR R A 3%, VR4 7 ik
T 25 2 ST I R R R 2B B A e 10l TR AR S48 FH U5 B SO IR )

NI BR A H T, AT EHTORY Y HAEP3. 4/ TO% B 8, mT BHT1 % B AEP3. 5/T 1 H I,
MHSZ YRR 2R e A2 48 AT LATEPL. O TV HH B 4 G 20 2L 5 o, P R 8 R AR 4, VRN 2 Dl 5
MLIER— B3R)

Power Downt 3Tt 4 f Wi i, 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 o 097 s A1 e S i 2 oo B
Power Down (351 HE) 45 8 0 | A 3205 451 B M il 5 ) 5 e 2 M il (STC 1 1xx R A HEIh e,
STC1OxxJEULTIRE) , ] iy L i 21 (1 S & v e 1 i Wi, bl T INT/RxDSCHF T it o
Wr, W AT SRR I A M

— NPT I 4 UL B B AT 0 (UART) R WL AT L2424 e 143 A

[RxD/P3.0, TxD/P3.1]W LAYJ#2% [RxD/P1. 6, TxD/PL.7], J@id¥4 5 IZEP3 IFIPL 2 [d]
KEU, AR O RA R O R, nHREARSEI2AN & O, 58 H R R
TARREVEE: -40 ~+85°C (TMkg) / 0~75°C (FkZk)

P, SOP16/DIP16/DIP18/S0P20/DIP20/LSSOP20,/PDIP-40/LQFP-44/PLCC-44 (&I R EAS

HIEPLCC44)
SOP16/DIP16H 124~1/011, DIP18F1441/0H, SOP20/PDIP20/LSSOP205 16M1/011,
LQFP444404N1/0 M, PDIP40/QFN40 (5mmx5mm) £ 36-11/0171

T 38 [E S T PR A A HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 11



STC11F-10Fxx & %1 8 5 {45 7

STC — 80515/ HLA R — A,

AERECR 8051 5L WL 24 7]

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

W R AP B s B BT A ook, AR fs BN B RS

STC11/10xx 2 F1 5 J HLIKT P8 25 M AE B an N B s . STCT1/10xx . F AL A A & v g b 34
2% (CPU) . TR 1t es (Flash) « BB 176E 2% (SRAM) « EIN /1888, UARTH . . /O#E
F &I R AR/CHE T 23 AR S AR 3R 3 FE R 25 A B . STC11/10xx RA B WL LB E T

R S i i
%II II II ] 7 A7t (Flash)
By 17 %% | ACC |l/ [P ]
|IITMP2 RET T sear]
) S

»

LVD/LVR |—p{

i3

>

RESET—

Control
Unit

XTALI1 | I[I XTAL2

J—

[~
g

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

]

Port 0,1,2,3,4
Yh o

i

| FEFFIHEER(PC)

P1, P2, P3, P4

STC11/10xx £ 41| Y #8457 HE

12

B E L THIRAT

ML 0513-5501 2928 /2929 / 2966

£ 0513-5501 2969 /2956 / 2947
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AR SCEF G - www.STCMCU.com

I B AR S £ 13922829991

HF R : 13922809991

1.3 STC11/10xx &5 8 FH EBE
1.3.1 STCUFxxZR Y HEHHERE

HAT O EHLEAE I, Al 6] 8 CHE(ELE [RxD/P3. 0, TxD/P3. 1] M1 [RxD/P1. 6, TxD/P1. 7. ]
ZIAMEE DI, SEE24 8 0. B P E SR AT D B AR [RxD/P1L. 6, TxD/P1. 7. 1K
[RxD/P3. 0, TxD/P3. 1] F/E TSP &k i & FHAE 11, 48Rt n] DL P B8 E 1 /0 00 . aeks &2

7 HRST4T/01 48 H ,

]
e
e
£
2 EE
£ 2
=
zlz
|E | S =
EE
22
[e)e}
MM
— =
Lo
(o]
=
j=]
]
M
=)
IS
Sona—oq

LQFP-44

STC11Fxx
T P40
FAML Sk

WA ZIASE FH AR

/P24
/P23

= P22
P21
1P2.0

1 P4.0

F— Gnd

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

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
. 34 P4
TxD/P3.1 AN T P40 333 ALEP4S

INTO/P3.2

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

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

N
CLKOUT2/P1.0 1 40— Vee
PL.1C2 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 L 34[3P0.5
TxD/P1.7 ] 8 g 33P0.6
__ P47/RSTL9 A 323P0.7
INT/RxD/P3.0 ] 10 = 31[JNA/P4.6
TxD/P3.1 ] 11 = 30 ALE/P4.5
INTO/P3.2 ] 12 5 29 INA/P4.4
_INTI/P3.3 13 e 28—1P2.7
CLKOUTO/INT/TO/P3.4 ] 14 13 27E3P2.6
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
XTAL1 19 22[P2.1
Gnd 420 21[P2.0
CRAE R
Fe i
ToenzHZEen
EEEEZ<zEE S
P0.3 P24
P0.2 P23
PO.1 P22
PO. P2.1
Vee STC11Fxx P20
CLKOUT2/P1.0 1840 T P40 Gnd
P11 SER S 4 XTALI
P12 A XTAL2
PI. P3.7/RD
pL4f ::2|p3.6/WR
NONE S =T n
—— =D ennnnn e
Frrocdidais
Saa=ggSEs =
e =
gﬁigﬁgkiﬁ
st Tl
|E |é S =
|l
55
e}
Z Z
=
|ORe)

R IEE SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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STC11F-10Fxx &R 51 ¥4 F HLIE RS STC — 80515 HLAEREE — M, 4Bk K805 1 WL T A 7]

L\ N\
P3.6RST [] 1 16 [ vee _ P3.6/RST 1 18] vCC
INT/RxD/P3.0 []2 L 15[ LD INTRDP3.0L]2 2] TREPLID
wn © _ TxDP3.1s 5 g 16 PLORXD/NT
TxD/P3.1 []3 g E 14 [ P1.6/RxD/INT xTAL2[J+ Q5 1s|dPLs
XTaL2 [J4 = @ 13[ris XTALIC]s o — 14[P14
xtau s 22 2o NP3 ¥ * P12
Ntess e ™ E =iy CLKOUTO/INT/T0/P3.4 []7 12[PL.
CLKOUTONTToR3.4 [ 7 > oo CLKOUTI/INT/T1/P3.5 |8 1[rLo
Gnd ]9 o[—r3.7
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 [] PLORXD/INT

xtaL2 []4 ﬂ g 17 []P1s5

xmu s G = 16 P14

wror32 6 5 '8 15[ 1p13

wrie3z 7 % = 4 [Jr2

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

CLKOUTIANT/TI/P3.5 []9 % 12 [Jr1o

Gnd [ 10 o 11 [Jrss

o
HIPASW3 77 25 B B (NA/P4. 4, ALE/P4.5, NA/P4. 6) =AM 1158 —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. AJHISES9 F4r, TATLfIThEE
1, WIT B EPASW. 4 = 1, J4NA/P4. A& B RT/010 (P4. 4)

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

NA/P4.6 :0, EA7J5PASW. 6=0, NA/P4. 6255 Fdr, TCATTIhRE
1, WiT 1 EPASW. 6 = DIGEX _LVD/P4. 611 & A 1/011 (P4. 6)

FE ISP i I 14 B LQFP44/PDIP40,/PLCCA4 3} 255 (1) B4 Fy HLRST/P4. 745 K 5 — ThRg,

RST/P4. THEISPRE AL I 1k 2 E AL A P4, TH, WV B AP4. TH, 4548 FH it 4

FE ISPIRasR i 6 I 14 B 20P1in/18Pin/ 16P1indsf 2% (1) &4y A/LRST/P3. 6% ) 45 — ThRg,

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

FHAUXR1 25 47 45 5 B (H547 0 /UART) R LEP3 A & 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, HA7JGAUXRI1.7=0, & [1/UART{EP3[1[RxD/P3.0, TxD/P3.1]
1, Bt iEBAUXRL.7 =1, 5 NP3 H)#: 5|P1 11 [RxD/P1.6, TxD/P1.7]

GF2 : J@HREAL
DPS : 0, f#FE%E HIEIREDPTRO

1, {884 $3E T84 DPTRI

14 T3 [E S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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I B AR S £ 13922829991

HF R : 13922809991

1.3.2 STC10xxRFE FHERE

AT D E MBS B, Bl 8 TOE S 78 [RxD/P3. 0, TxD/P3. 1] #1[RxD/P1. 6, TxD/P1. 7. ]
ZIRMERE DI, ScPl2dli e O, @O R A 2R AT DR B AR [RxD/PL. 6, TxD/P1. 7. 14
[RxD/P3. 0, TxD/P3. 1] F/ENTISP N 81 & HIEAE 11, 2458t n] DU P 8m 1/0 0 . Wk 52
LLRIRST T /O F, e 20 FH 41350 sl 4

— O NSOVt n
[ Ne Noll o ol o o Nl
P03 2 P24
P0.2 253
P0.1 20 1 P2.
P0.0 LQFP-44 19E=Pr2.1
Vee STC10xx 183 P2.0
P42 17 P40
CLKOUT2/P1.0 WIMTP4O 1683 Gnd
PL1 ~ = 15 3 XTALL
P12 FAMSIUE 3 S xTar2.
P13 13 3 P3.7/RD
P14 12 9 p3.6/WR
TR R R e

neonE
——— N
maae
235
2ET
=
lz |
o
|
j=)
e
M
-
9
T N=S A 9o =
~~~~~ T LPo oo
A PR AAR
OO NN —~ o o — O
o S
I J 39 E3P0.4
INT/RxD/P1.6 E =T
TxD/P1.7 PLCC-44 37 E3P0.6
___ PATRST cC 36 P07
INT/RxD/P3.0 STC10xx 35 FANA/P4.6
P43 3a=3pa
TxD/P3.1 WITP4O 33 FALEP4S
INTO/P3.2 = 32 EANA/P44
_INTI/P33 FAMTUE 515k,
CLKOUTO/INT/TO/P3.4 30F=P26
CLKOUTI/INT/T1/P3.5 o i = o e 02 P25
[ KN KA S KN S K KN

STC10F08 / STC10L08

N\
CLKOUT2/P1.0 (] 1 40— Vee
PLI ]2 391P0.0
P1.2[]3 ~ 383 P0.1
St P = e
P15 6 T 3sE3ros
__ . e .
INT/RxD/P1.6 7 S 343P0.5
TxD/P1.7 8 » 333P0.6
__ P47/RSTL9 g 32FP0.7
INT/RxD/P3.0 ] 10 o 31[JNA/P4.6
TxD/P3.1 ] 11 4 30— ALE/P4.5
INTO/P3.2 12 = 29 INA/P4.4
_INTIP33 13 5 28FP2.7
CLKOUTO/INT/TO/P3.4 ] 14 = 27 3P26
CLKOUTI/INT/T1/P3.5 ] 15 a3 261P2.5
WR/P3.6 ] 16 ., 25 P24
RD/P3.7 17 = 24P23
XTAL2 ] 18 O 23p2.2
XTALI 19 2[3r2l
Gnd 420 21[P2.0
sT3i:s
snegnSagEea
EEEEZz<ZzE88E
PO3f: P24
P0.2| P23
Ml o e
veelt STC10xx P20
CLKOUTZ/g:Al) : 1840 7 P4 %(/lx »
1l o
p1.2f: FAALF Uk XTAL2
P3| P3.7/RD.
Pl4f ::|p3.6/WR

PL.5{

o nEQ o v
— =D AN cnen o
[ O~ A - V- Vi - Ty - V- Ty D)
sasggSlEs =
% << » =|E|EEE
A =T
E |5 zlz
& |E S =
==
55
[eRe]
Z
— =
|ORe)

A5 (FTAERY R256FTIRAM, FTAEEEPROM)
STC10F08X / STC10L08X A% (HHNERH FE256FTHRAM)
STC10F08XE/STC10L0SXE A5 (EAERY B256F T RAM, BAEEEPROM)

B IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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STC11F-10Fxx & 5 ¥4 ML HE RS STC — 80515 HLAEREE — M, 4Bk K805 1 WLk TH A 7]

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. 4JHIIE59 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. SEIFEALESS 5, R 7E FAMOVX$E 4 Vi i) 4T R 23 1h i A B 15 S
1, @& BPASW. 5 = 1, J4ALE/P4. 51 B K 1/00 (P4. 5)
NA/P4. 6 :0, EA7J5PASW. 6=0, NA/P4. 6255 Fdr, TCAL(TThRE
1, WiE 1 EPASW. 6 = DIGEX LVD/P4. 611 & AL 1/011 (P4. 6)

1 TSPl s R 7 I 158 B LQFP44/PDIPA0,/PLCCAAZS 55 [y 8 WLRST/PA. T4 I 55 — ThRg,
RST/P4. THEISPRE AR I 1 8 AL HIA P4, TH, WV E kP4, TH, 4548 it 4

FHAUXR1 23 7 %5 B B (B2 47 0 /UART) RAEP3 IR & EP1H
Mnemonic |Add Name 7 6 5 4 3 2 1 0 | Reset Value
AUXR1 |A2H |Auxiliary register 1| UART P1 - - - |GF2| - - | DPS | 0Oxxx,0xx0
UART Pl : 0, HEALJSAUXRI.7=0, & 1/UARTEP3 11 [RxD/P3.0, TxD/P3.1]
1, BT EBAUXRLT =1, K8 TIP3 L4 8]P1 11 [RxD/P1.6, TxD/P1.7]

GF2 : J@HRELL
DPS : 0, {38 HIEIR4DPTRO

1, {8 F B4 $E T4 DPTRI

16 I8 [E S T A PR A A KMl 0513-5501 2928 /2929 / 2966 FEH: 0513-5501 2969 / 2956 / 2947
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AR SCEF G - www.STCMCU.com

I B 4 AR S £ 13922829991

HF R £ 13922809991

- A | s
1.4 STC11/10xx R B F LA —YT 5
A | s
1.4.1 STC1Ixx&F| B FHLER—NT5R
: " . WE |,
E 5 o SCRE[A | 2L,
Ehoh (o7 O . o it v | 7 | o |
_ TAEHE | 727 [SRAM| 4 [UART| 4§ P [ EEP | . byt ol ] B3 | B i .
ithss oy | e | AT o flo| VO (Mg | LA || EEe ) ) F$%£20-Pin
(V) 1ifkas| 7 H 1 [ | T|IROM Dt | e .| & ] 16-Pin [18-Pin
(7 TO %R % GRS [ | 4 ’gm th
T1 % | A ITHE |
£ @EM
A
STCHFxx &5y LIk R — B
STCI11F01 |5.5-4.13.5| 1K | 256 #1261 - |2|12714116| 50| 5 |#4| & |4 [SOP/DIP| DIP | SOP/DIP/LSSOP
STCIIF02 |5.5-4.1/3.5| 2K | 256 & |12 |4A|1| - |2|12714n16| 50| & |A| & |# [SOP/DIP| DIP | SOP/DIP/LSSOP
STCI11F04 (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 |12/14116| 50| 5 |f| & |4 [SOP/DIP| DIP | SOP/DIP/LSSOP
STCI1F02E (5.5 -4.1/3.5| 2K 256 | A |12 |FA 1] 2K |2 [12/14/16| 57| A |H| A |# |SOP/DIP| DIP | SOP/DIP/LSSOP
STCIIF03E|5.5-4.1/3.5| 3K | 256 |[H |12 |%|1| 2K |2 |12/14/16| 50| 5 |A| & |4 [SOP/DIP| DIP | SOP/DIP/LSSOP
STCIIF04E|5.5-4.1/3.5| 4K | 256 |[H |12 |6]|1| 1K |2 |12714116| 50| 5 || & |4 [SOP/DIP| DIP | SOP/DIP/LSSOP
T P1.0/P1.1=0/0FN 415t b 4 w] LA
STCIIFO5E|5.5-4.1/3.5| 5K | 256 124 1| 1K |2 |12/14/16] 57 e
H NE O IS < < < TR PR
IAP1IF06 |5.5-4.13.5| 6K | 256 & |12 4|1 IAP | 2 [12/14/16| 540 | B A | A | & | TERFXESFEFX
STCILxx R H HLIER — %
STCIILO1 |3.6-2.4/2.1| 1K | 256 [H|12|G|1| - |2|12/14116| 50| &5 |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|12/1416| 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 #1261 1K |2 |12714116| 50| 5 4| & |4 [SOP/DIP| DIP | SOP/DIP/LSSOP
) FP1.0/P1.1=0/0F1 41 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 ' FEE S RT
IAP11L06 [3.6-2.4/2.1 6K | 256 [fH|1-29|A|1|I1AP |2 |12/14/16] 5| B |H| B |G [TERFE KBS X
== =3 27 LU~ =1
FEEEIN: STClIxxMSTCI0xxE RIEBE— MM IFR L E 2,

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

IAP11F62,JAP11F62X, IAP11L62,IAPI1L62X 7 & F12FERT,

T 5P1O/PL IIEHEEM, R TR E FSMRRT oA 7 R AR

B R B TR A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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STC11F-10Fxx & 5 ¥4 ML HE RS STC — 80515 HLAEREE — M, 4Bk K805 1 WLk TH A 7]
STCUIxx &R B FHliER — T3 (&0

i L SCHF| HH W%
Flash = D ranl AL %;’1 N
N R K L L L b A et R e g e
() T0 i R % %ﬁl; mEﬂ‘ o0 | S| by
Tl % Rl ITHE
Bk
STCIIFxx R 51 B plike B — %

STCII1FO8XE [5.5-4.1/3.7| 8K | 1280 | & | 124~ | & 2| 32K | 2 |36/40| 57| & |&| & | &5 | PDIP40 | LQFP44
STCIIFI6XE [5.5-4.1/3.7| 16K | 1280 [# | 12| & |2 32K | 2 |36/40( 54| #H |H| & | & |PDIP40| LQFP44
STCI1F20XE |5.5-4.1/3.7| 20K | 1280 [ & | 124~ | 5 [2| 29K | 2 |36/40( 5| & |[#| & | & | PDIP40| LQFP44
STCI1F32XE |5.5-4.1/3.7| 32K | 1280 [ & | 124~ | A [2| 29K | 2 |36/40| 54| & |[#H| & | & | pDIP40 | LQFP44
STCI1F40XE |5.5-4.1/3.7| 40K | 1280 |4 | 124 | 5 [2| 21K | 2 |36/40( 5| & |[#H| & | &5 | PDIP40 | LQFP44
STCI11F48XE [5.5-4.1/3.7| 48K | 1280 | & | 124~ | & 2| 13K | 2 |36/40| 57| & |&| & | &5 | PDIP40 | LQFP44
STCIIF52XE |5.5-4.1/3.7| 52K | 1280 [# | 12| & |2| 9K | 2 |36/40| 54| #H |#H| & | & | PDIP40 | LQFP44
STCIIFS6XE |5.5-4.1/3.7| 56K | 1280 [ & | 124 | 5 |2 5K | 2 |36/40( 5| & |#H| & | & | PDIP40 | LQFP44
STCIIF60XE |[5.5-4.1/3.7| 60K | 1280 [# | 124~ & |2| 1K | 2 |36/40( 57| #H |#H| & | & |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 [ & | 124~ | % [2| - |2 |36/40( 5| & |[#H| & | & | PDIP40 | LQFP44
STCI1F20X |5.5-4.1/3.7| 20K | 1280 |4 | 124~ & [2| - |2 |36/40(57™| & |[#| & | & | PDIP40 | LQFP44
STCIIF32X [5.5-4.1/3.7| 32K | 1280 [#H | 124 & |2| - |2 |36/40(540| & |H| & | & |PDIP40| LQFP44
STCI1F40X |5.5-4.1/3.7| 40K | 1280 [ & | 124 | 5 [2| - |2 |36/40(5™| & |[#| & | & | PDIP40| LQFP44
STCIIF48X |5.5-4.1/3.7| 48K | 1280 [ & | 124~ | A |2| - |2 (3640|540 | & |[#H| & | & | PDIP40 | LQFP44
STCIIFS52X |5.5-4.1/3.7| 52K | 1280 [ & | 124 | 5 [2| - |2 |36/40(5™| & |[#H| & | & | 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 [# | 12| & |2| - |2 (36140570 #H |H| # | & |PDIP40| LQFP44
IAPIIF62X  |5.5-4.1/3.7| 62K | 1280 [ & [ 124 | 5 (2| - |2 (36405 | & |H| & | & | TEEFRESRFX
STCI11F08 55-4.1/3.7| 8K | 256 || 124 | & |2 - |2 [36140|50 | H |&| & | & |PDIP40| LQFP44
STC11F16 55-4.1/3.7| 16K | 256 || 1240 | & |2 - |2 (364050 | & |H| H | £ |PDIP40| LQFP44
STC11F20 55-4.1/3.7| 20K | 256 [H| 1240 | H |2| - |2 |36/40|50| B |H| B | &5 | PDIP40 | LQFP44
STC11F32 55-4.1/3.7| 32K | 256 | & 124 | & |2 - |2 (364050 | & |H| B | £ |PDIP40| LQFP44
STC11F40 55-4.1/3.7| 40K | 256 [H | 124 | A |2| - |2 |3640(50 | A |H| B | A4 | PDIP40 | LQFP44
STC11F48 55-4.1/37| 48K | 256 | & | 124 | & |2 - |2 (3640|570 | & |H| B |  |PDIP40| LQFP44
STC11F52 55-4.1/3.7| 52K | 256 || 124 | & |2 - |2 (364050 | & |H| #H | 45 | PDIP40 | LQFP44
STCI11F56 55-4.1/3.7| 56K | 256 |f| 124 | & |2 - |2 [36140|50 | #H |&| & | & [PDIP40| LQFP44
STC11F60 55-4.1/37( 60K | 256 | H| 124 & (2| - |2 |36/40|50| & |&| A | & | PDIP40 | LQFP44
IAP11F62 55-4.1/37| 62K | 256 || 124 | & |2 - |2|3640|50| A |H| B | H |TEERFRESEFX

STCI11/10xx F 41| 8 Fy Hl44-pin )5 B FRLQFP444), iI8ATPLCCA4, (HRAHERE{E FIPLCCA44%}
%, @UUEFHLQFP44 124,

18 I8 [E S T A PR A A HHL: 0513-5501 2928 /2929 / 2966 3 0513-5501 2969 / 2956 / 2947




STC11F-10Fxx & %1 ¥ 5 {145 5

AR SCEF G - www.STCMCU.com

I B 4 AR S £ 13922829991

HF 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
(=740 T0 A | R % %?B SERT | ) g@ i
Tl /1 ik A (i
HE
STCHLxx F 515 HLIE R —
STCIILOSXE [3.6-2.4/2.1| 8K | 1280 | & | 124 | # |2| 32k | 2 [36/40| 50| & |&| & | & |PDIP40| LQFP44
STCIILI6XE [3.6-2.4/2.1| 16K | 1280 | A | 124 | A |2] 32K 3640 ™| & || #H | £ | 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 | A |2| 13K | 2 [36/40| 50| & |&| & | & |PDIP40| LQFP44
STCIIL52XE |3.6-24/2.1| 52K | 1280 [ & | 124~ | # |2 9K | 2 |36/40| 5| & |[#| & | & | PDIP40 | LQFP44
STCIIL56XE [3.6-2.4/2.1| 56K | 1280 | & | 124 | # |2| 5K | 2 3640|541 | & |&| & | & |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 | # [2| - |2 |3640(5™| & |[#| & | & | PDIP40 | LQFP44
STCIIL16X |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 | & |&| & | & |PDIP40| LQFP44
STCIIL40X |3.6-24/2.1| 40K | 1280 [ & | 124 | # [2| - |2 |36440(5™| & || & | & | PDIP40| LQFP44
STCIIL48X |3.6-2.4/2.1| 48K | 1280 |4 | 124 | 4 [2| - |2 |36/40(54™| & |[#| & | & | PDIP40 | LQFP44
STCIIL52X |3.6-24/2.1| 52K | 1280 [ & | 124~ | # [2| - |2 (3640|570 | & |[#H| & | &5 | 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 |36140|50| & |[#| & | & | pDIP40 | LQFP44
IAP1IL62X  [3.6-2.4/2.1| 62K | 1280 [FH | 12| A |2 - |2 |36/40| 50| B |[H| H | A [WERFEXELREFX
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 | & | 1240 | & |2 - |2 (364050 | & |H| 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 (3640|570 | & |H| B | H |PDIP40| LQFP44
STC11L40 3.6-24/2.1| 40K | 256 || 124 | & |2 - |2 (364050 | & || H | 4 |PDIP40| LQFP44
STC11L48 3.6-2.4/2.1| 48K | 256 | & | 124 | & |2 - |2 (364050 | & |H| A | £ |PDIP40| LQFP44
STC11L52 3.6-24/2.1 52K | 256 | H| 124 #H (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
STCI11F60 3.6-2.4/2.1| 60K | 256 | & | 1240 | & |2 - |2|3640|50| & |H| B | & |PDIP40| LQFP44
IAP11L62 3.6-242.1 62K | 256 |H | 1240 | & (2| - |2 (3640570 B |A| A | B |TEEFKELEFX
SEEED: STClIxxFISTC10xx & RINEE — MR IFE L £ 88,

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

IAP11F62,JAP11F62X,IAP11L62,JAP11L62X 7 & A I,

& BPLOPLIFEEEM, RIFRFERINDR A AT &R P12

B R B TR A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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STC11F-10Fxx &R 5 ¥4 ML IR RS STC — 80515 HLABREE — M, 4Bk K805 1 WLk TH A 7]

1.4.2 STC10xx R B FHLIE R — TR

ME
A Flash b LN e W P 0 P
yo TAEHE | 2% |SRAM| o | UART | 345 [P | EEP | . o ol B |
EEes) . o | B o] VO |mefig| TH |17 K S| $344-Pin
V) TAfitas| H | & | T|ROM| - o X | s| 40-Pin
(%) T0 A R % M| ERE (A | AL | ik
T1 % | #R I T4
Ak
STCI0Fxx FRF H F HLiE 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| & | & | PDIP40| LQFP44
STCIOFO8XE |5.5-3.8/33| 8K | 512 [&| 124 | A |2 5K | 2 |36/40| 54| - |[#H| & | & | pDIP40 | LQFP44
STC10F10 55-3.833| 10K | 256 |H | 124 & |2| - |2 (364050 - |#H| & | & | PDIP40 | LQFP44
STCIOF10XE [5.5-3.8/3.3| 10K | 512 [#H | 12| & |2| 3k | 2 |36/40| 57| - |#H| & | &5 | PDIP40| LQFP44
STCI10F12 55-3.8/33| 12K | 256 |#H | 124 | & |2| - |2 (364050 - |#f| & | & | PDIP40 | LQFP44
STCIOF12XE [5.5-3.8/3.3| 12K | 512 [#H| 124 | & |2| 1K | 2 |36/40 57| - |#| #& | & | PpDIP40| LQFP44
IAPIOF14X  [55-3.8/3.3| 14K | 512 [FH| 124 | 1 |2| IAP | 2 |36/40| 57| - |[F\| H | 7 [WEREFKEBEERFX
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
STCI10L08 3.6-242.1| 8K | 256 [H | 124 | & |2| - |2 (3640540 - |#H| & | & | PDIP40 | LQFP44
STCIOLOSXE |3.6-2.4/2.1 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 |3640[50 | - |#&| & | & | PDIP40 | LQFP44
STCIOLI2XE [3.6-24/2.1| 12K | 512 [#H | 12| & |2| 1K | 2 |36/40| 57| - |#H| & | &5 | pDIP40 | LQFP44
IAPIOL14X  [3.6-2.4/2.1| 14K | 512 [H| 124 | & |2| 1AP | 2 |36/40| 57| - |F| H | 7 |wERFREEFX

STC10xx R 51| 5 [y #144-pin (1) 3 B FRLQFP444t, iLAHPLCC44, {H 2 AHEF I FHIPLCC444) %,
A LQFP44 )35 2%

20 T 3 [E S T PR A A HHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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1.5 STC11/10xx &5 B R ¥ &/ N RS%

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

=

(. (0]
[ L3 P0.0/ADO l Power On SW1
C]e2 PO.1/AD1 6 Cs
C]eis P0.2/AD2 104 T 10uF
ria P0.3/AD3 <
Ceis P0.4/AD4 =
% [~NT/rxDP16 PO.S/ADS
105 E]rxop17 P0.6/ADG6
9 _|RsT/P47 P0.7/AD7
10k [r1 [0 rxn/iNT/P3.0 NA/P4.6
1 [ rxprp3.1 ALE/P4.5
) [2]iNtors.2 NA/P4.4
[=iNTipe3.3 P2.7/ALS
@ cLkoutorrops.a P2.6/A14
[5]ckoutirimess P2.5/A13
e wrrp3e P2.4/A12
C2<47pF [T rores.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

SRARSRAE2AMUL RN, k4. IVBA R &AL, ATBLAHICL, RL AT 1K
SHPRSA A AE12MEL NN BT DA R4, 1V LR A7, e LAk $E3. 7V LU E AL
3VHL ML

SRR AE2AMUL RN, k2. aVRA R E AL, ATRLAACL, RL AT NIK

SR YRATZRAE 12MBL R I : ] LA HR2. AVEL R & A7, ] LAk 2. 1VEL R E A7

KT indk R -
0 SRANIDI 61 B 7E33MHZLA LI, SR PR S5 VR

MIEESHEBE TFHERAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 21



STC11F-10Fxx &R 5 ¥4 ML IR RS STC — 80515 HLABREE — M, 4Bk K805 1 WLk TH A 7]

1.6 STC11/10xx 5|7 Z 4 F] 4RAZ (ISP) # BY 7 FH £% 2% (&

AT DMCENLEAS N, AT E (5 78 [RxD/P3. 0, TxD/P3. 1M1 [RxD/P1. 6, TxD/P1. 7. ] Z AT =41 #t,
SEP2 AR . G E S AT B AR [RXD/PL. 6, TxD/PL. 7. 1174 [RxD/P3. 0, TxD/P3. 1] FI{E N
ISP R #k & A A 1, 28Rt r LS P 5@ T/0 1

STC . HITELRITELH, STC RS-232 ¥ Huds

Vee

ﬁ STC3232, STC232, MAX232, SP232  PC/Hifii # M —
5 e
F]'EW Ve >iee 20 S@[C%S%;ﬁﬁiia G HLIE/USB +5V
Ol 2 |v+ Gnd IIGnd ‘F?Fji” )Eﬁ )il }(;ﬂ:{z}?‘ ”
T—E - 11007 [T RC_RXDCOM Pin2) FISTCH I b _
e eiiy frRCTaDcom Piny) =
L [ R10UT - i
v TIIN
] r20ut T2IN Power On :><
E]r2i R20UT [T] T 5157] (Mo ok —Fe STc ISP LERPIPS
THRAHER | | iy FRIA, ARM507G
otuirio Vee l BEH PR R R LA v
8:1%1&1:1’&& Ja 1K /
otui-rs.0 | P1.0/CLKOUT2 Vee
8:&;”1 7 |pi ADO/P0.0 [ 3¢
3 |r12 AD1/PO.1 [
11r13 AD2/P0.2
5 |p1a AD3/P0.3
6 _|pLs AD4/P04 [
% 7_|P1.6/RxD/INT AD5/P0.5
0uF =X ¢1 8_|P1.7/TxD ADG6/P0.6 | 3:
I [ |rsTP47 AD7/P0.7
k[ Tre [ WCURD®3 0 5] p3.0/RaDANT NA/P4.6
L [ WU D s ALE/P4.5
) [z]p3.2NT0 NA/P44 [
TT PR EE = p3 3t ADIS/P2.7
A AR S T AR SMI 2 B F R B [p34rronNTicLKOUTO  AD14/P2.6 [ 2
T B AN Y =] PISTUINTICLKOUTI  ADI3/P25
[&]r3.owr AD12/P24[
C3<4TpF [p37rD ADI1/P2.3
USBHY TIOUT RIIN GND ’ s 18 | XTAL2 AD10/P2.2 [ 22
CI) CI) (') CI) 19 | XTALI AD9/P2.1
UsBl S 20 | Gnd ADS/P2.0
ﬁ;ﬂ%= ULT&W%%%%&%@%%@,Eﬁiﬁ

SRR AE2AMEL R I, i BR4. VB R E Az, ATLAARACL RL A M1K
SRR AE 12MEL R I T LA 4%4. 1V PAUR &AL, i n] BLk#E3. 7V LR ST
SVERFHL:

SRR AE2AMUL R I, G2, AVEA R E Az, ATLAARACL RL A M1K
SRR AE 12MEL R T DA %2, AVEL S & A7, ta) B2, IVEL R B AL
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RSN

48051 HL A HLER T 7EVS iRl v 764k Eids w26 A ALE Huhib 84745 5 4 th Ab, FEA TS
i) Fr 64k g e 2R 2 H — AN B G RGBT Bt 76 oA ) , HEE BT
AT ER R GRS — AT PR, 5ol — R A HLSTCLL/10xx R AT b i A,
BT IR B, JGALE AASTE B phiar il ThRE S s, (HAkSR R T LB Th
Be, Vila Frah6dk Hdh BLRISALE B HEBUFEE S . KRR T 8 R B R
BT AN I R AT, B2 T RGN AT AR e M, R T S SR N e A
B A R (P B, m] DUIE I o R et e RS

CLKOUTO/P3. 4, CLKOUT1/P3.5, CLKOUT2/P1.0 B3 MXTAL2 RHIFREC 4/ Ry H & 2
4 B B s CEEACAEXTALS IR 32— 1N200 RARHAC FLBEL)

FAPEECHHR RS L, W P3.0/P3. 145 1 RS-232 B -5 i 55 54 e Ji 34 22 39 o i 11 3
JHRS-2328 [, ] UATE RGtgmfe/FH I Pkt . U SR P AR B JERS-232 P s,
NG| — M E, A Gnd/P3.1/P3.0/VeclU/ME 52k, XFEMATUIMER S R4 L EERET . 4
SRngE S| HGnd/P3.1/P3.0/Vee/P11/PLOASNAME S 26 N4, RN LLUEEEPL. 0/P1. 125 1 1SP T %K
TR . W AEEGnd/P3.1/P3.0/Vee/P1.1/P1.0/Reset- LM 542 51 g B4 1, iXAEa] LUE 5 {8
PR “BAL T Eitk  CRHmD 7 .

KT ISP YmAE i JF 3 K N FHFE EE VE L “STCI11/10xx R A5 WLIT K/ dmfe L B 6B 7 #5
7o FHANBRMNERAE SR AE FECT R, Aol U L gwfs s Fa 2 HAs R4 b, ] U
e L RS-232 /- P4 g B R H i, DM P82 o dafe— Nl KRR TR 8,
TR LL I s A AR R UR 2, OB S =T MmN g A A
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T3 [E S T PR A ) HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 23



STC11F-10Fxx & %1 8 5 {45 7

STC — 80515 HLABREE — M, 4Bk K805 1 WLk TH A 7]

1.7 STC11/10xx 25 & Bi5t BF

EIH T "
paras t H
I LQFP44 | PDIP40 |PLCC44 | QFN40 e
PO : POFTRERI{E AN /4 1, AT {F ot/ % 2 H
M. MPOCE NS/ T, PO — A8 #EXL
P0.0 ~ P0.7 37-30 | 39-32 | 43~36 | 34~27 (M1, PIEBATES LA EEPH, JEFAME B, H4POEN
bk /B 2 A R A, JRARSAL IR ZE [A0~AT], %k
PE£k ) [DO~D7].
P1.0 FRAEI/OT PORTI[0]
JHOT  R A B PR A
P1.0/CLKOUT2 4 1 2
0/CLROU 0 30 | CLKOUT2|miid # 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 FRE/OE PORTI[2]
P13 43 4 5 39 (P13 FFAEI/OTT PORTI[3]
P1.4 44 5 6 40 |P1.4 FRUEI/OI] PORT1[4]
P15 1 6 7 1 |PL5 FRUEL/OTT PORTI[5]
PLE/RAD 5 ; o 5 P1.6 FRUEI/OT PORTI1[6]
o RxD DS Bl
P1.7 FRIEI/OIT PORTI[7]
P1.7/TxD 3 8 9 3
* TxD  CUHOR Rk I
Port2: P2 I N4 4l B, BERTVE Af N /fr i 1,
P2.0 ~P2.7 18-25 | 21-28 | 24~31 | 16~23 |1 A m8hrtbiil s 2 fd FH (A8 ~ A15) o 4P2 1E Ak N /i
W, P22 — NS I,
P30/RAD S 0 . S P3.0 FRE/OE PORT3[0]
. X
RxD H O R o
3L TND ; . i . P3.1 FRUE/OIT PORT3[1]
. TxD O LR S0
T g i " ; P3.2 FRUEI/OIT PORT3[2]
2/INTO — . - -
INTO AN ITO0, T B Hh W B T
T . " s g P3.3 FRAE/OE PORT3[3]
3/INT1 — -
INT1 AR HETL, T B R T SR P e
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
CLKOUTO| a3 i # B WAKE_CLKO[0]4Z/TOCLKO#4 1%
& P B NCLKOUTO

24 T I L R T A PR ]
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It

7oL T St
I Elikies DL
LQFP44 | PDIP40 |PLCC44 | QFN40
P3.5 FRUEI/OIT PORT3[5]
T1 SE I 2 /T HES LI AN SN
P3.5/TI/INT/CLKOUT| 11 15 17 1o |INT AL AR 1T B e T
SE I 28 /T H088 LRI
CLKOUTI | Aliliid % B WAKE_CLKO[ 114/ T1CLKO¥ %
N E NCLKOUTI
ey b 6 s . P3.6 FRUEI/OIT PORT3[6]
OIWR WR SR R S Bl
_ P3.7 FRAEI/OT PORT3[7]
P3.7/RD 13 17 19 12 = — —
RD AR A7 it A S e
P4.0 17 23 P4.0 FRUEI/O PORT4[0]
P4.1 28 34 P4.1 FRUEI/OIT PORTA4[1]
P4.2 39 1 P4.2 FRHEI/OE PORT4[2]
P4.6/NA 29 31 35 26 |P4.6 FRUEI/OI1 PORT4[6]
P4 7/RST . 0 0 4 P4.7 ﬁ?ﬁl/OH PORT4[7]
RST ST
DAY 8 I Al L i S TBOR A 50 N o, B2 A R i B — A 5
XTALI 15 19 21 14\ JHre 2 ELERAST R AR BRI, ] R A S I e 1 B
N
PRI 8 B e L B SR TR 8 R i v, B AN R R T Y —
XTAL2 14 18 20 13 |ufio M E B AMERIS BhUE RS, ShS BT A, SR
XTAL25E b XTAL V4 N I B k474 H
vCC 38 40 44 35 [
Gnd 16 20 22 15 |#h

R IEE SRR T AR A
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1.8 STC11/10xx &R 5|2 FHlEHER~TE
FIT A Ja 2 T2 2 2503k J2 R P RoHS B2 5k

LQFP-44 23 R

LQFP-44 OUTLINE PACKAGE

I‘ D (12mm) o
|A D1 (10mm) -
- g 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
—/ =
— Dl 10.00
— E 12.00
11 JEB El 10.00
\ / \ A e 0.80
L y A b(wlo 0.25 0.30 0.35
121 | b 22 plating)
L 0.45 0.60 0.75
€
0.80mm L1 1.00REF
9 < 0’ 0’ 3.5 7°
\

0.25

GATE PLANE
SEATING PLANE T A

A
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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
- 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

MIEESHEBE TFHERAF HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 27
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PDIP-40 &% R ~f &
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
(@)
/ 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
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STCUF-10Fxx RIIE A HUIER  BARZH RS www.STCMCU.com B AR S0 13922829991 ) : 13922809991
PLCC-44 13 R~}
PLCC-44 OUTLINE PACKAGE

|‘ He A
E
< > —p A2 N
17 7
OOOO0O00OOnnrT yy
A | © “_
18 [16 T ¢ +
O u| :
g i * ﬁT
O u| <
E le al 2 _____i_g
O u| T
O u|
O u| [=]
O ]
28 40 y o e AW
OO0 y
29 39 A
L <
[==]
I \ A
A @
(53
< Ge %R_@E
I >
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|e|2[@=|o]- |- ||z |z|>
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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 N
< 4.50 > > {240ty
| I_III_I | I I I | f
A . '
7 i \ Uuuututuuy N
] | p | < —
[ I | _
] | | (-
24 | R
(=
§§§‘g _____ Ll - ——————T————(—:-g
bA
[ ' I %6 & (e
[ I \ I < <
"#4 [ [ | i
1 /) ™
0N0NNNNANALS
# ol |20 ! > |00
g 121
04/& < >
%,
,cﬁ" P 5.10+0.05 R
ol [ P qp-
I | 1< 4.8040.05 » |
Vil ‘1|‘, A
53]
a4
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SOP-20 &2 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 | 2515 | 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 SSSSSSN c 0234 | - | 0274
\// // TH PLATING cl 0224 | 0254 | 0274
TN /éé/ D 12,500 | 12.700 | 12.900
VNS 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
. ;} Ll 1303 | 1.403 | 1.503
' [ L2 - 0.274 -

Ef ] R - 0.300 -

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

i ES AR T AR AT HHL: 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947 31
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PDIP-20 35 R~ ]

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

B D (1026mil) .
L L L LT LT f’ =
gl D -O- " 3
\ 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 | 0.300 | 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 | 0.355 | 0.375
S ] ] 0.075

UNIT: INCH 1 inch = 1000 mil
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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

€

4 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°

R IEE SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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PDIP-18 335 R~ &

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

P A (22.72mm) =
il e e Tl T e Tl s Bl B Iy
\ ﬂi
B ) m 3
A
LR R RS RRS v
COMMON DIMENSIONS
4 [ \ (UNITS OF MEASURE = MILLMETER)
\ 4 q SYMBOL | MIN NOM MAX
D; A 22.72 - 23.23
—» ¢ Sy lle— B 6.10 - 6.60
2.54mm bl C 3.18 - 3.43
D 3.18 - 3.69
e - 2.54 -
b 0.41 - 0.51
bl 1.27 - 1.78
E 7.49 - 8.00
eB 8.51 - 9.52
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SOP-16 335 R~ &
16-PIN SMALL OUTLINE PACKAGE (SOP-16)

HHHE%ISI)HHEI S
- S S ié
LR S

(1.27mm)

Tw 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 - -
R1 0.07 - -
® 6 80 10°

MIEESHEBE TFHERAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 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 e T e T ke e O e T ke T e B o i ﬁ’x_
al D . 3
\ 4 v
hh RS RS RS RS RS RS v
'y COMMON DIMENSIONS
1y a (UNITS OF MEASURE = MILLMETER)
) SYMBOL [ MIN | NOM [ MAX
— byl A - - 4.80
2.54mm bl Al 0.50 - -
A2 300 | 330 | 350
b 038 | - | o35
bl 038 | 046 | o051
D 1895 | 19.05 | 19.15
E 762 | 787 | 825
El 625 | 635 | 645
e 2.54
B 762 | 880 [ 10.90
L 292 [ 330 [ 381
o 0 7 15
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STCUF-10Fxx RIIE A HUIER  BARZH RS www.STCMCU.com B AR S0 13922829991 ) : 13922809991

1.9 STC11/10xx &5 8 K145 &
1.9.1 STC11xxZ&%! 8 K #4520

STCll_ X XX XX - 35 x - XXXX XX

| Eg Lk

440, 44

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

TAEAZ
35 TAEAZ AT $|35MHz

HEFHFE: W HBEEPROM

BHXTFRE: AW ERAM

BHXETRE:  ANEY ERAM, H AN EBEEPROM
TCXFHEEAE: o304 BERAM, TG Y &BEEPROM

D a1 A N T

OLZ2KF,  02/22KFT,  03423KFT,  0424KF1,
05/&5K 715,  06/2&6K77T, 08/Z8KFH, 16/ 16K,
2052 20K, 324232K AT, 404240KF YT, 484E48KFE Y,
525E52K 7, 56/&56K 715, 60/E60K 7Y, 62/&62K7 1,

TAEHE
F : 5.5V ~4.1/3.7V (4. 1VE3. TV A AR B A7 THE L E)
L : 3.6V ~2.4/2.1V (2. 4Vak2. 1V AR AL E S A7 1T )

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

MIEESHEBE TFHERAF HHL: 0513-5501 2928 /2929 / 2966 fEE: 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

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

TAEAE
35 LAESIZAT$|35MHz

HETFHFE: 4 NHBEEPROM

BXTHE: AW ERAM

HXEFEE: A NEBY ERAM, A NHSEEPROM
TCXFIEFHE : TE N EBY FERAM, g N EEPROM

FEFP SRR, G

022K 71, 04/24K 57,
066K 717, 088K T,
102 10K 75, 1242 12K 774,
1442 14K,

TAEHE
F : 5.5V ~3.8/3.3V (3. 8VEL3. 3V Iyl A% = 547 1 TH v )
L : 3.6V~2.4/2.1V (2. AVE§2. 1VA AT AR E B AT THE L )

STC IT 8051, [FIFERITAEMIRE, & L8051 1118~121%
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1.10 ENEENBEESLKME—EBNESRE (IDS)

STCHHT —AUSTC11/10xx R I EE— AN HLH I #LEA 2B — S IE 565 (ID5) , H
JAAT DLEE B ML L S S N SBRAM B S MFTH - F7H JE 474 B0 AE R SR B4 Fr HL Fe e
—GOHESTEDE), A MOV @R™ T84 KIEI. Wi/ 7 T 4 bR 1D 471 7
H ORI, @UUH P ER T 2 AT A BT A R B A PR A B ARE A

S (XESE B LR H B R, SRS 4 ERME— D5 1

/N ERID S HICE 5 S %R

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

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

[ ——  GUREAERE R Pl AR, SRR T T STCRIBERE R AE R — +/
[x ——=  GREAEC R G| 2R, R SCE R T STCHRI B R F— */
#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 ) HHL: 0513-5501 2928 /2929 / 2966 3 0513-5501 2969 / 2956 / 2947
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STC11F-10Fxx & %1 8 5 {45 7

STC — 805158 )y HLAZER Y — A, ABRECKII8051 H A HL BTt/ Al

1
1
1

}

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

idata_point = OxF1;
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 RS B HUT UG T AR
I RE AR R B R HLER 1IR3 A
I RE AR R B R HLER 1IR3 A

//0101,0000 847 ] AF e HEAR, oA HAR IR
//0011,0001 4 B THiR %81 K807 [ 20 5 3 11 H e
/VEE N 251 EH Bh E AR

/T E I 43 1
/e T HR W
/T

M1 H e
/7 % H A 52 S i SR AR 5

VR RIS R
I RIS SR I R A
IV I

40
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if(k==Self Define ISP_Download Command) =R A
{
delay(); IIFER 1RD k2898 1
delay(); IIAER) 1RD s 2898 1
soft_reset to ISP_Monitor(); IR E AL BN RGEISP 4% X
¥
send UART(k);
¥
else
{
TI = 0;
}

void soft reset to ISP Monitor(void)

{
IAP_ CONTR = 0x60; //0110,0000 %1 & A7 F| R GISP i 7 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; ITRSEMCU 6 TAEFE 7R )T
delay();
MCU Start Led = 1; I RMCUTF 4R TAERR 7R AT
delay();
MCU Start Led = 0; ITRSEMCU 6 TAEFE /R )T
¥
¥
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1.11 Znff M FE %8051 2 R LT EEISTC11/10xx R 5 B H#l

STC11/10xx RH B HLI E I 830/ B i 28 1 546458051 5 &3 A, LHENJGE, a3
O3B E S FR 12BN, T 5 O B i B8 LIS B B, B CAE i 2%/ 5 O B3 A

BT MR R AR, 2 TAESE8052[ 0 E I 242, IR TR AR RN, E S Mo
PR R R AP R R R AR

FEF8051 111438 4 AT SE £ IRE, BRHTE 4 R246%, BB HTE S HRIMG. RIKMHE
i S ED R A ZE B R o B R

HEEEEmamTy.
ALE:

1L 418051 8. 7 HLIALERISS RGN Bhdb 760 Sk, AIXTAMR AL 8, STC11/10xxRFIA
ot A H B, G0 SRR G T P ALE BRI 41 H B4, & R STCLL/10xx R 51 (W] 4m FE I B A
HH S A B 4f (CLKOUTO/CLKOUT1/CLKOUT2) B XTAL2 I 5 — AN 200 Rk 2 B, [H ot 414 HH B 4.

1£458051 B WL AP AR B i i,  ALEJIZ — /N T3, ATLASTC89 & %1 B F AL i 7 AUXR
FEIRThRE AT A7 a4, L 1IB1t0/ALEOFFAL fo V28 IEALEX R Ge i & 4 Ak i . MISTC11/10xx R %)
LR HLEL AR IR ALEIG RGERT Bhidt 176 0 S i, MRERIETIE. S 6 FFREN LTI
i B BT T R,
STC89 R A [IIAUXRZY 17 2
Mnemonic| Add Name 716 5 4 132 1 0 Reset value
AUXR 8EH | Auxiliary Register 0 - - - - - - | EXTRAM [ ALEOFF | xxxx,xx00

ALEOFF 0: ALEJHIXT 2 Zi it ek AT 6 43 45t
1: ALEJAAEXT AR 6 4K K o 283 A7 MOVX R & I 4 Hu bk 8 7745 5 d

STC11/10xx F FIHJAUXRE 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, R4, 1R IIES IS 351, SIBRS/Z H 1S 3 R A B #3547
1,  MOZPRRR R SE N DR R R AR RS, MR 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 8. AESTC11/10xx &
FIM AL T2 RGeS, WA KB ERF A, AR IR A2, T B
FPSENME 5 2%, AT LA E@ /O H{E .

HFIE /0 FBEAE AN S N -

FE 458051 L HLPAT I/0 D484, I mr R E K2R, DA KRS ERRAHTZ 124N 8, o B
FESTCL1/10xx R F B HLIAT HH BRI AE 4N B 4. 4255805 1 82 AL an SR A WA, BB
FEAMERAS R AT (1. B T/0 0 B A e i xd, M 488051 . ML KR HE 42
12V, Z 3RS PATERE, Z /00 WAL B . M LEREHREENTES B, B
PATEZL/0RASHE 4. MISTC11/10xx R B 5 AL H T AT KA = 148 4 R 4B 4P, KR
T, MRFITR A PATSELUE, I/00 A R, B — 82 5, ZI/004 7 A 5. #HE
VAR 39 24 2 A SE s 48 4 FHE AN D IR AS.

PAT:

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

FE4iSTCR9 2 41| B i WL P4 D Hu i 7EE8H, P41 R A — 2 (P4.0-P4.3), PAH H R HMEBINT2/
INT3 8.

I/011 8K 5] RE

BHTSTCLL/10xx F A1 B Fr HLT/0 1 A E it 2 20mA, BREN GE 7858, RSN K BRI, AN 5 ke
7

fESISTC8ICxx Z 41 i Fr ML T /0 [T [1)32E HH 37 J2 6mA, ZRZ)BE JIANE 5T, ANRE IR 2K FE I, 30
FISTC11/10xx R 4.

Z=l WL TR
THSTC11/10xx R AR ML A 1 ZFAE#8WDT _CONTRIF M bk AECLH, B8N T & 1 1 E AT bR A7
Mnemonic |Add Name 7 6 5 4 3 2 | 1|0 [Resetvalue

Watch-Dog-Timer
Control register

L 8iSTCRI R A I s BY B WL | 1 27 A7 3WDT CONTRI\HLBETEELH, ¥ 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 E A5 B R s & T 1, ML 4E
STC89 R HI| B K ML TG T BE. Wi BrSTC11/10xx R 51 B Fr WL T 14 58 mf 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

A S TERAR BBl 0513-5501 2928 /2929 / 2966 fE3L: 0513-5501 2969 / 2956 / 2947 43



STC11F-10Fxx &R 5 ¥4 ML IR RS STC — 80515 HLABREE — M, 4Bk K805 1 WLk TH A 7]
EEPROM

STC11/10xx 5 FrHLISP/ TAPH i) 25 47 Stk FISTC89xx Z 51| B B WLISP/ TAPHE 1) 25 A7 S Hu bl AN 6] dn
. Reset
Mnemonic Add |[Name 7 6 5 4 312 1 0
Value
STC11/10xx %% TAP DATA |C2h [ISP/IAP Flash 1L
STC89xx %41 ISP _DATA E2hL |DPata Register ’
STC11/10xx %% 1AP ADDRH|C3h |ISP/IAP Flash 0000,0000
STC89xx %%l ISP _ADDRH|[E3}, [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:rgn’z:n;l“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 A ISP CONTR [E7p, Rogister

ISP/TAP TRIGZHE 54 38 ShIAPERAE, T ik N I dE AN —FE
STC11/10xx R F 5 Fr LA ISP/ TAPir & B A 24, BN TAP TRIGE A7 28 F4 U 45 % 5Ah, F28A5h 5 1]
STC89xx Z: A 5 F WL ISP/ TAP Ay 4B A %, BEXFTAP TRIGZF AT 28 4% FE 5% 46h, Fi%BIh 7 Al

EEPROMS 4 bl AS— £ -

STC11/10xx ZRF 5 F LA EEPROMES 4 M ik 4= 355 MLO00Oh FF 46, FFAN bR [X 512775

STC89xx &R 41 # Fr ML EEPROMC 4 Hb 31k 4373145 M. 1000h/2000h/4000h/8000hH- 45 1), F2 7 4 758 1
G

BB e A6 A S e

BOBTSTCL1/10xx BB A U A EER/CIR G a VE  RGUS B, — BB T, 44/40 B3 0y HLLY
J7IR BV B A T A BRI B, 20/18/ 16 BRI 3 8y LS | IS (8L B A3 N PR/ CHIR 3 245 8 &
GEItph, HI P T AE TSPIR R FH P R P A S0 56 A6 Y PAY SR/ CIY B B A1 58 ot A/ o b

TR GESTC8I Z 41 F Py WL I RE A Y S04 s K sy 41 9 R i .
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UIHE:

IHFE 230 o ULRR, SRR 45 OR FL B () THAE A B AL I 507 F B T RE ALK,
PR RO LR (I IThEE . BBTSTCL1/10xx 241 5 AL ELSTC89xx R FIAIE.

B BLI B0 PR TOE - B AT R 5, SRR, oS TCL1/10x x R A H F HLTEAH [F) TAE A%
T, ¥8 AT AL SES T C89 B 1| B8 WL 3—-24 4%, MU AT FH LA 1 I b 4 22 T4, SX REThE B
K. VUK IIFER T R G IMZA-6MH 2 1) S RS P33R/ CHR ¥ 28 16 N R Gei 8, IR F P 3B () et
B 3 AR T BT AT 2, DA IR AR, X RE B LI D FE BE AR

il FEL PG i -

TS TCLL/10x R AL i AL SRR AR o WA R T TR At T B W s et A2 A1 PRSP A1 F P MG i,
FEGESTC8I ZF1 B LS A0 Hh Iy 1 X B IR FE P A e B, 5 B BT STC L1/ 10xx RANIE A 3B E
et R R AR S IS 2 T ML, 4, STCL1/10xx 52 4145 F MG Pt 40E B 1) ] 1] 3 - 32768/16384,/8192/4096
AN ER, STC89 2 1) ] 5 A2 10244 iy

T3 [E S T PR A ) HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 45



STCIIF-10Fxx & 51 ¥ 5 {115 75 STC — 805140y HLAEREE — s pil, IR AAIB0S 1 LI THA T
$2% Rith, BRERER
2.1 STC11/10xxZR 5 F#L A BT 5

2.1.1 STC11/10xx R 51| B/ HLAZR/ I ER T{ERTEh AT 1%k
STC11/10xx & %1 ,& 1THIS05 1B FrHl, RGA 83k FAE4:8051.
STC11/10xx 25 5 LA AN Eh . P93 R/CHE 355 I B0 AN 30 AR B . 30 M T bR VTR

B AN AR B A O 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 E A1, WER/CIR s AR &4 — LR

W, BN LG IR ZE, MO ER/CHR S A% HaE F 6 B ATUR ER AU R 5
FEXFSTC11/10xx 2241 B4 WLEEAT ISP R 8 P AR RPNy, o] AR I ik %

CTR IR A B JE BRI N R/ CHR % A 7

XFETFESER PTG, 1598, ARG R AL AR B A & N3 R/CHRZ 35

e AN SRR 3 )5 P AR I s B 4 7 (BE/EXTAL/XTAL2E I L), e DLE #2 MXTAL1

[V N AR, XTAL2JHVF 2o 7 DUJG 5 6 20145 i VA i b 5 LA W] DA A S
U SR A 50 R AN R B Bk A AR R R AL, R R [ R/ CHR I B LA,

5 25 B0 B LA S AR B b, FERTSTC11/10xx 22 41 8 B HLEAT ISP R 4 B 7 B 5 ) 76 346 13

UTEE

o STC-ISP.exe FEREIRERMIL www.STCMCU.com BiFsTER1

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 2h S I -

CoM: |comy = | i BEEEE: (115200 « 1. PR/ CHR % 22
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

Leg NN cus 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 R 4
TR T #A AR AErL b E— 13 (15 @ W T, A E L
NEEET R -
EENRGIRSERSE S [srs 1] FOBLE 2 AR W LA

StepS/EHRS: Download/ T R THIFHANCU LA BL- 3B
46 388 PR T R4 FHL: 0513-5501 2928 /2929 / 2966 £ 2{: 0513-5501 2969 / 2956 / 2947
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2.1.2 B3R DS 1785

R A ISR GG, PIRTI BhEAT 04 R I b 43 A4S 1) 2 A7 2R CLK_DIVH] AT I
BRI, WA B HLEE B AR R AR

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

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CLK_DIV 97H name | - - - - - [ cLks2 | cLkS1 | cLkSo
CLKS2|CLKSI1 | CLKSO |43 435 CPU SEbr TAER 8
0 0 0 |SMESSARE B B P EER/CHR 3% i B
0 0 1 (HINER AR B B B P S R/CHiR 3 B 8) /12
0 1 0 (IS AR B4 B P9 S R/CHR 3% B ) /4
0 1 1 (HINER AN B B P SR/ CHR T I 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 (AN AR B B P SR/ CHR 3% B ) /64
1 1 1 (IS AR B B PN S8 R/CHR 3% ) /128
[ [
| ) |
|
| |
011
N EER/CHR 3 i : T%?}EE%EFSYSC%k
Y A —>I e 100 (2RSS %)
| |
' +32 101
[ [
: 64 : 110
[ [

CLKS2,CLKS1,CLKS0
CREESE )
STC11/10xx Z #1513 HLAT PAAE 25 AR IR 70 B0 TAE, 0 n] RAAE IR AR IR 040
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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 H F HLER T 0T LASE A% SE (1 A 5B 4, 3 ] DL 36 P 38
R/CHIR 3 5 I IR (PO A ) . SR 3de % 9 7 WL AR AE PO S R/CHR ¥ 2 AR (PN S A %), )
Al LAE A fm AR o IX I XTALY/XTAL2VE 2. AH B T8 A SR Bh iR 22 50K, Bt BLZEXT I
BURE = BCE A FATIEAS IO N A BUE N ER/CH 8P . 78 E B RE 7 i, FATTmT
DI 3 A SIRAM B G (FCH, FDH, FEH, FFHI%E2: PUAN B 55) (RAE SR SR B F ML ) I
HR/CHR A i (N EBI B3 ) o mf DUl Se iy SIRAM #.t. (F8H,F9H,FAH, FBHIZ 45 Y
ANBIE) FE SRR B F 85 e — A Y BB R/CHR % s i B RE e B (R A 6 (P S i e AT )
i “MOV  @Ri” &4 KiLHL.

//BENTIR/CH B SR FICIE S S H T

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

/% —— STCIL1/10xx RAVHFHL, B8 A v L RNERET */
/% ———  Mobile: 13922805190 */
/% ———  Fax: 0755-82905966 */
/% ——  Tel: 0755-82948409 */
/% ——  Web: www.STCMCU.com */
/% ——  RiERNFEFFIESTC-ISP Ver 3.0A.PCBHY R #k4nfe T H Eilidid ——————— */
/= WIREAERE R AR, SR R T STCH R R — */

[ === WUREAE SR G RN, T SCE R EBAEH T STCRIBORE AP — */
#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;

48 T 3 [E S T PR A A HHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947



STCUF-10Fxx RIIE A HUIER  BARZH RS www.STCMCU.com B AR S0 13922829991 ) : 13922809991

serial_port_initial();

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

idata_point = OxFS;
for(j=0;<=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 YIIEAL

I RS RE ZARE FoR B ML AR TAE
1R TR IE B R B AL IR T
1R TR IE B R B AL IR T

//0101,0000 8H7 AT AF KR, ToAT AL IR A7
//0011,0001 4 & T 251 4847 [ 2l 8 23 - H 2%
1E E R AR 1 B B AR

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

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

UE SRy 85790
A% R LUROE 58 R AP T SR AR
/1S E I i

R IEE 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 305 T
delay(); IR, IR R0 T
soft_reset_to ISP_Monitor(); 1B F] RGUISP W 5 X
H
send UART(k);
H
else
{
TI = 0;
H
H
void soft reset to ISP_Monitor(void)
{
IAP_CONTR = 0x60; //0110,0000 #i A2 51 REISP U 5 X
H
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_();
H
H
H
void display MCU_Start Led(void)
{
unsigned chari=0;
for(i=0;i<3;i++)
{
MCU_Start Led = 0; ITRZEMCUTF 46 TAEFR /R AT
delay();
MCU_Start Led = 1; /I RMCUIF 4R TAERR 7R T
delay();
MCU_Start Led = 0; NTREEMCUF 48 TAEFRRAT
H
H
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2.1.4 AZmizRTEhia

STC11/10xx & 4 ¥ F ML A = 1% v] g A2 i b far - CLKOUTO/T0/P3.5, CLKOUTI1/T1/P3.4,
CLKOUT2/P1.0
5T gmAR it A SRR D e 2 A7 2%«
AUXR : Auxiliary register
SFR Name | Address | bit B7 B6 BS5 B4 B3 B2 B1 BO
AUXR S8EH name | TOx12 | T1x12 [UART_MOx6 | BRTR - BRTx12 | EXTRAM | S1IBRS

WAKE CLKO :Clock output and Power-down Wakeup Control register
SFR Name |Address| bit B7 B6 BS5 B4 B3 B2 B1 BO
WAKE_CLKO| S8FH |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 e P17 #s AUXR/WAKE _CLKO/BRTJCE & 7 -

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

Rk T B A AF 25 IRC_CLKO/INT _CLKO/AUXR L 48 & A 1 .

AUXR EQU 8EH SRR I BE 2 A7 2 AUXR [ 1k 75 Bl
WAKE CLKO EQU = 8FH SHTR N AR IR T RE Z5 A7 2 WAKE_CLK O Hb st 7 B
BRT EQU 9CH BT S IR D e B A7 A BRT I 1k 75 B

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

T1CLKOfz# . CLKOUTOR )y H B B4 22 H 5 I #5042 1], CLKOUT 1A 4 H I i 4915 b o INF

SR, AHRL R I 28 7 AR E I 2 R 2 77 X (867 B sh B3 ) , AN E VAL

SE I A8 BT, a3 CPU S A2 ik HH .

SE IR R Th e 27 /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: #ifER T, SRUP3.0RXD) FMHIEERI, WA RXDM:EEpowerdown.
0: 251-P3.0(RXD) F ¥ ERI, 125 ERXDM:Epowerdown ;
1: f¥FP3.0(RXD) F Y ERI, thARFRXDMEpowerdown o
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B5-T1 _PIN_IE:

0:
1:

B4 -TO_PIN_IE:

0:
1:

B2 - BRTCLKO:
1:

0:

PR, RVFT/P3.SIE R PR BT Wibs &, R T 1IN B powerdown.
2 ETUP3. SN T BT ks &, 251 ET 1IN i powerdown ;
AVFTUP3SH T REATE TR WiRE, R FTIEIM Epowerdown -

PHAET, FRVFTO/P3.AJ T BV B TOH Wids &, 1 AEAETOIME B powerdown.
25 1ETO/P3.AJE R M B TOH Wrbr &, 125 1ETOMIM: i powerdown ;
FVFTO/P3.4MH T BT B TO Widr &, th AR VFTOMIMEEEpowerdown o

ST L VPHEP LOMIE B A MR 2 2 B (BRT) R B HCLKOUT2
FUVEHEP 1 OMIRE B AL T 5 R5 3 K2k 38 BRI B HICLKOUT2,

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

BRT LAELE 1T A4 A% = SYSclk /(256 - BRT ) /2

BRT LAEFE 12T % Hi 1% = SYSclk / 12 /(256 - BRT) /2

RS VFA PO B AT B4 42 B(BRT) U B 1 CLKOUT2

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

1:

FVPREP3.5/T1ITC B D € B 48 T1 008 Bhdg HCLKOUT, SRy By 23T R g T
PEAERE2 (847 A Bh 245 20) , CLKOUT L4 H I A A5 = T 13 % /2
WRC/T=0, 058/ BT U0 8 R G e it 4, .
TILAEAE TR U i R A% = SYSclk / (256 - TH1 ) /2
T1LAEAE 12THE B 46 R = SYSclk / 12/ (256 - TH1) /2

WRC/T=1, EN 38/ EES T U MBIk N (P3.5/T )T,

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

0: ARVFKP3.5/T1HIEC & N e i 25 T1 I 4% I CLKOUT1
BO - TOCLKO: 75 o YFP3.4/TOHIR B 4 72 I 22 TO R i 80 H CLKOUTO
1: RRVPEP3.4/TORIE & A & I 28 TORI I 4y - CLKOUTO, BEET e i 33 T0 H g L

VErERE 2 (847 F Bh E A ) , CLKOUTO% i IH e 45 = TO%E 1% /2
WIHC/T=0, TERS 3%/ TH B TO R X 4 R Gem B it 4, W
TOTAELELT S 14 AR = SYSclk / (256 - THO ) / 2

TOCAELE L2THE I 1% 4% = SYSclk / 12/ (256 - THO) / 2
WRC/T=1, FEN &/ THEETOR XA EE K i A\ (P3.4/T0) P 5,
IR AZE = (TO Pin CLK) / (256-THO) /2

0: A FRVPKP3.4/TORIL & g i 28 TOM I 8 45 HH CLKOUTO
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KRR Ih e 51798 AUXR (Hht: 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  F2H 4 .

B6 - T1x12:
0:

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

0:

SE I 2303 5 /2805 1 58 Fr ML e i) 85 A8 2, B 1243435

1: SENTZ805# & 28051 5 i WL e I &8 i JL 11245,  BIAS 404

S8 B 28 13 B 1A
SE I 3% 138 B 2805 1 WL e i 28 IR E, BRI 1249 805

L. JE I 85 1R 28051 H  HLE I 8 T 1248, RIAS i

BS5 - UART_MOx6: = IR0 18 15 3 A 3 B AT

0: UARTH: IS0 )3 B AL 45805 1 B WL A IR B, B 1245451,

1: UARTH: EIRRE RO B35 B A5 48805 1 HA AL ER 3 P Y64, BI243 41,
B4 - BRTR: M7 R R R A # s T8 4

0: AFVFMSLBAS R KR AEBRIBAT;

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

0: FROLP AR R AR 124K Bt B— Ik

1: MRS R A S BT B — R
Bl - EXTRAM: N/ 4MNHRAMATEU% fill47 o

0: RVFEEHNEY EII1024F35 8 ERAM;

1. ZRIEfE R R B 10247 159 FERAM.
BO - SIBRS: [ (UART) IR R K A 8 6 647

A LM ST e I 28

0: MEFEEN I1IVENE O (UART) IS 2 K A 2%
1o SRS R R AR SR N E 10 (UART) IR R R A2,

LRI E I 45 145 BRI,

T I R T A PR ]
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WAl A FHCLKOUT2/P 1.0 iy H st 4
CLKOUT2/P1.0FJ i Bhéi Hi 412 = BRT Vi Hi %¢/2
BRTx12 = | S Rp 3 R AR 28 TAEAE 1T
CLKOUT2 TAEFE I TR U % Hi 42 = SYSclk / (256 - BRT ) /2
BRTx12 = 0, M7y R AR 4 TAETE12T B
CLKOUT2 AR 12T A %5 HE A91% = SYSclk / 12 /(256 - BRT) / 2

FH PAEFE R b ] BAA ¥ B CLKOUT2/P1.0%S gy Hi i
L. STBRT A A7 f5 JST RS R A 4% 5 N 85 1% 80 B 4590, BRT = #reload data
2. ST AUXRZF A7 2% HH UBRTRALE 1, LEM ST i R R 5 2 2% 5 I 2% 47
3. XfWAKE_CLKO% 4725 IBRTCLKONL B 1, 1EJ 7y 47 5 R A= 38 i i 2% (343 HE 7EP 1.0
14 H B
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/% AFE 7R CLKOUTO/INT/T0/P3. 4, CLKOUT1/INT/T1/P3.5, CLKOUT2/P1. 0%t i #hist /s fE s/
/% IHERZE SYSclk = 18. 432MHz, TO, T1, A7 e Az 83 THEZE 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 LJHT / TR M MeE powerdown.
B6 — RXD PIN IE: 1, #0¥ RxD/P3.0(SRxD/P1.6) FREUYERI, tALMERDMIMLER powerdown.
B5 - TI PIN_IE : 1, So¥F T1/P3. 5 FFEEETIHbRE, MERAETIIMEEE powerdown.
B4 — TO PIN IE : 1, f¥F TO/P3. 4B FREIRETOFWibrE, tHEEMETOMMAEE powerdown,
B3 - N/A
B2 — BRTCLKO :
1, F¥FPL O BRI SE, SRR = 1/2 BRT #idi
BRT LfEFELT AN 3% i A#RCLKOUT2 =( S¥Sclk / 2) / (256 - BRT )
BRT “LAEFEI2T BN f9%) AR CLKOUT2 = (SYSelk / 2) /12 / (256 — BRT)
0, ANFCIFBRT EPL. O Jiifay H s
Bl - TICLKO :
L Sev TL M TI(P3.5) W BKeh, SHEEEE = 1/2 T1 B
T1 TAEELT KR (% A2 CLKOUTT =( SYSelk / 2 ) / ( 256 — TH1 )
T1 LAEE12T AU [ i AZCLKOUTT =( SYSelk / 2 ) / 12 / ( 256 - TH1 )
0, AFCVF T1 Mt T1(P3.5) ¥t kit
BO — TOCLKO :
1, FeVF TO B TO(P3. 4) Rithikol, HiEdersig = 1/2 70 BiH%
TO TAELELT B % H AT CLKOUTO =( SYSclk / 2 ) / ( 256 — THO )
TO LAEFE12T BRI A% HAAECLKOUTO =( S¥Sclk / 2) / 12 / ( 256 - THO )
0, ARYF T0 MidH To(P3.4) it ki

*/

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

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

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

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

BRT = (256-74) ; / /X BRIMST I 45 2 R A 3% v B B ik 8 o7 B 3L 4 (H.
/ /i B % 124, 540KHz

THO = (256-74) ; / /X TOMSIRT By 1R 8467 28 24 4 4,
//18432000/2/74 = 124540. 54 #9%T-125K

THI = (256-240) ; J/RETL A e H 1 87 B B 4k 4L,

/ /% N B T %2 18432000,/2/240 = 38400
WAKE CLKO = (WAKE CLKO|0x07);  //FR¥FTO, T1, M7yl 2k A 4 i H s

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

AUXR = (AUXR|0x10); //J8SHAhST e R 3R K A2 BT AR TH B TAE, X R G gk AT 20 AT
// 2B B RS, FH AT DL TR 28 U B H A I e AR
while(1);
1
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22 E1u

STC11/10xx R 5 B 5 WA SF R AL 7770 AMEBRST I IE AL, P30 3 A I &2 A (S8
NI EAL IS R R AL , AR, FEEAL/ B H A (G AT Gk B N A4 i & A7 LE )
200mS, HIYMAX810% &AL, Hamh A7 L EAEEIn—A200mS B4 ZER) , FH1
AL

2.2.1 SNERRSTS| B E {iL

HMHRST 5| BHI A A 5 & M AN IR RST 5| BV N — 5 5 B2 A S A2 kv, AT SE BB AL 52
fir. P47/RSTERIH) I EARSTEME K, ZHHEEAVON, FTAESTC-ISPYwAE s
WHE . WHEP4.7/RSTARIESTC-ISPYRFERS H# 1 EI/OIT, FEP4.7/RSTHE O ALK A o
FIRST A A 5 B o - 41 25 /0 24N e i L0us J&, B HLas ik N EAIRAS, IS RSTHE A& I+
FEUE TS, R HLEE R ELDIRAS I M FE P X 100000 AR FF 46 1E H 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/oAnk THER

TR T A PR AREFISEHEFlaskE—#H i8R ( YES &+ O

2.2.2 AEMRERNE AL
STCL1/10xx Z 51 26 P WA A 2% 5267 1A FhL I 16 7
R | GEX T | BATE | ATk | S2mEe | e omc >

HEEVEE ClzmEiASHEI e 4.1y BT 3.7v BT
T~ STC11Fxx £ 515V A4l
LTI 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 Z A5V AL :

PRRIRAE2AMPL RN, k384, IVBL R E AL, RGEEN A A5
FRARATRAE LML RN, AT PAIE R4, 1VEL R A7, ta] LLgk 3. TVEL R E 47
{HSTC11F01/02/03/04/05, STC11F01E/02E/03E/04E/05E, IAP11F06[¥]
SALTIHE LR 4. 1VER3. 5V AT ik

STCL1Lxx R 53V HL:

PRI AE2AMUL RNy, k482, AVEL R E AL, REGE A A5
PRARARAE LML R I, AT PAIE 2. 4VEL R A7, ta] LLgk$E2. 1VEL R E 47
PR AE20MEL T, %3, SVLA T E A, RGEHE A A A%

PR R AE IOMEL R, AT BAIEHE3. 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 HlL
AT T R 4
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 AE20MEL RIS, 3E#E3. VLA R E AL, RAHEAA
SRR AR LML R, T LLESRS. SVLL R & A7, ] LLikd%s. 3VLA T E 4z

STC10Fxx AV HL:
EEIRSTZEAE2AMEL T, 3E$E2. AVEL R E AL, RS H A A 5
SEIRATZEAE 12MEL R, BT DAE 2. AVLL R A7, ta] PLiE#E2. 1VBL R &AL
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223 REEN

RPN FHREFEET RS, AR SERERTER, TELMBAILRGREN RE3)
2, fEGERI8051 FL A ML THfF R Rk Thfe, P A A AR S B, SEBL R B
R . BASTCHTHE H: ()38 5 AU 805 AR 7 ) ZL R 1N T TAP_CONTRFFIR D) BE A5 A7 4, SLIL 1 itk
Dige. AP R 7 R ) TAP_CONTRAFIA V) R 75 47 # B H A B ALSWBS/SWRSTHL AT LA & 4t
BhLT

IAP_CONTR: ISP/IAP &l 25 ff %
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/IAPI)RE fC 447 o
0: 2% 1FIAPE/ S /#2FkData Flash/EEPROM;
1: RVFiE/ 5 /#EFRData Flash/EEPROM.
SWBS: B8 M 7 R X G 30(0), 842 MNISPREF X B 5(1). B 5SWRSTHZAL &
AT LASEIL
SWRST: 0: AEE(E; 1: PAERMGRFEAL, BIEHINEE.
CMD FAIL: 5% T ISP/IAPA 4, JERTAP TRIGIESAh/AShfl % S, 91, 77tk i35 %

s P SRR 7 [X (AP X)) 3t S A7 3 U045 B F A R AR X (APD) TRERHATRE T —
MOV TAP_CONTR, #00100000B ;SWBS = 0(i&#APIX), SWRST = 1 (K& A7)
MRS ISPIR 15 A% 2 DX AL IR D) 2 P BRI FR 7 X (APIX) IR AT RE P
MOV TIAP_CONTR, #00100000B ;SWBS = 0 (i&#EAPIX), SWRST = 1 (3K A7) —
s I SRR 7 X (AP X)) B B AL I D14 31 R G ISP FE P X FF LR HAT R 7 -
MOV TIAP_CONTR, #01100000B ;SWBS = 1 (#%&#ISPIX), SWRST = 1 (& 1)

s MRS ISP I #5187 X A S AL IF DI B R R TSP 5 88 5 X a6 AT RE T

MOV TAP_CONTR, #01100000B ;SWBS = 1(G&#FISPIX), SWRST = 1(FKENL) —
KGNS RGTEAL, A R IIRE T A3 B = S A BIWIIGE, VO awIthik

224 FEEMN/IEBEN

4 H Y5 TR VOO T I FUSE fir /48 Fi 5 5 PR PRSI | TR FELUTR 1N, TG (103 4 e B 2 5T
fr. MVCCHEFRE EH LRI, WEIE32768 AN 55, b /4 (Lt o, 1\ i
G i PO S =R AL R =R AEIL e i P
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2.2.5 MAX810% FH & i B8 B

STC11/10xx R 5 B AL B EE RS T MAXS1045 H E A7 LM . AT MAXS810% F 5 A HL i fESTC-
ISPEmAEg R FLVE, W LA b o A AL/ b A7 5 5 = A Z1200mS EIR , AL A REML A 5

2.2.6 B TAWDT)E L
E R/ RERT/ MITSHRETFERTEENRGET, A TP “REER TR
T, ZHTH, MCU/CPURRFFIE &, SEARGKM A FH TIE” | @% =5l 3E 10, R
MCU/CPU ANTERIE [ 18] P 42 R U7 W) & T 14, 5l AMCU/CPUAL T 750 IRAS, BT 1t &
HRIEMCU/CPUE AL, i 540 HHT MSRHF UEH BT P R2 7 . STC11/10xx R 4715 AL A Ht
Sl T AT IThAEE, M A VLRSS AR S/ Wik . NSk ThRE, FRATE I
TRIETHAEZF 728 WDT_CONTR:
WDT_CONTR: 7 [ 14)(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

SymbolfF 5 FunctionZj fi§

WDT FLAG: When WDT overflows, this bit is set. It can be cleared by software.
A1 AR SO, S i, O eEEE L, AT AR 5O,

EN _WDT: Enable WDT bit. When set, WDT is started
BB VELL, HEEN “1 7 N, HITHES.

CLR WDT: WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
B 0hL, Iy 17, & TR 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 “#E0r, HuE NI, BIIHERSE SRR 1HE
HIECOMZALS, BV ER S B R AT

PS2,PS1,PSO:  Pre-scale value of Watchdog timer is shown as the bellowed table:
A1 E R SR T e, W R R PR

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

0] 0] 0 2 393 mS

0 | 0 | 1 4 78.6 mS

0 | 1 ] 0 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 TE] = (12 % Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000

ps2 | PS1 | PSO P;E%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
I | 1] o 128 41943 S
1| 1 | 1 256 8.3886 S

WA 11.0592MHz:
B I3 H A= (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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BTN IER, 7ESTCH FHEMR EFTAE RN
/*

*/
/* --—- STC MCU International Limited */
/* - JH/RSTC 1T RANE ML F 1100 B Hodts B TR] B 3o */
/* --- Mobile: (86)13922805190 */
/* —-- Fax: 86-755-82905966 */
/* —-- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
7 PR B P i FH BT SCE P SRR, e */
/% VEERE 7 R B A A 1 STCHY AR KR SF —--mm - */
/* */

s ANV R FEFFAESTC-ISP Ver 4.86.PCBH T i 2 L H Rl alidid, #H%H LAFIRSAEPT O R EoR
&I R e IR TR] = (12 * Pre_scale *32768)/Oscillator frequency

WDT CONTR EQU  0CIH B 1Ak
WDT _TIME_LED EQU P15 JH P15 I T I T FE R AT,
AR 3 B TR AT ER AR 78 KT o 0 e T JEE Bk oK e ) K P o
WDT_FLAG_LED EQU  PL7
DHPL T4 T VA EALHE R AT, AR SR N T H AL

Last WDT_Time_LED_Status EQU 00H A, AR T TR S TR KT i — YOIR S A
: WDTE AL 8] (Bt FH 1) Oscillator frequency = 18.432MHz) :
; Pre_scale_Word EQU  00111100B HO, JHBIE 1, T =32,  0.68S
Pre_scale Word EQU  00111101B B0, JABNE T, T idi=64,  1.36S
;Pre_scale Word EQU  00111110B HO, FRENE I, T s=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 SRR S AR T S AL

ANL A, #10000000B

INZ WDT Reset WDT_CONTR. 7 = 1, FHIIMIEAL BREZIE TS AT
;WDT_CONTR.7 =0, LHELL, #8350, RAM¥L G NEEHLE

SETB  Last WDT Time LED Status s BB,

s WIGRALE T 36 H B TRL PR 2 KT IR AS AT = 1
CLR  WDT TIME LED c WA, REAE T N R R R AT
MOV~ WDT CONTR, #Pre scale Word AENE T
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WAIT1:

SIMP  WAIT1 SR PAT ARG A (L), SRR T 1 S AL
sWDT_CONTR.7 =1, & 1M E A7, #JE3), RAM BnAENE, AEMRIE
WDT _Reset: CEIRSEAL, )58

CLR  WDT FLAG LED AT IRERL, S TR B S AR AT

JB Last WDT Time LED_Status, Power Off WDT TIME_LED

LKA RLIIAT, H05EAH REXT
RYEE TR A AR ST 1 — VORI B WDT_TIME_LED 4T,
A EIRSEARTGEIE K, B LSRR

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

CPL  Last WDT Time LED Status DR T S TR 7R KT B — DRSS RS
WAIT2:

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

SETB  WDT_TIME_LED s ERSEAR ORI | I i I (] 48 AT

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

SIMP  WAIT3 EAPATATE R 5P, ERE T = A

END
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2.2.7 REBSHEMMARENEN

PR AT

e

WHE T TR AL

AL T HUESE AL FE T X 0000H AR T 4R A
7 PR

JH I $3 HI RESETHAN

SRS W RER X 0000HAL TR EL 1A

A (R A ITH PR
~ . iH L S IAP CONTR%Y . ~
f}?fl“m 74 T = /2% /\é B I\ = 1
Ja s &AL 235 ) 20175 B ﬁf 28 N YRR T X 0000H Ab TT 45 B 240 AT
N AP
=X DA
B XTIAP CONTRE | & RGN RBISPI IR 7 X I i AT 2
FERIENCOH AR |7, 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 =
R RBIR AL ;%;igﬁi% o KRB A ISP F B TR, 2

AR R AT PR

R IEE SRR T AR A

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

STC11/10xx R F 5 HLAT LLIS AT 3F0 44 F B C LARRAR IO AE, e e SR, GHE
BiX R B, IEH TAERI T, STCI11/10xx 271 B F WL SR T HE &2 2mA ~ TmA, T8 H
PR LA T RE 2 <0. 1uA, 2 RA R B Y ThRE & <1.3mA.

R EAR 2 I b 2 B4 CLK. DIV, 1 2 PR AR 2R et B A (4 0E N Eh R Y 4 1) 25 A7 4
PCONMJAHMN AT, PCONBFHAT- 28 58 X AUTF :

PCON (Power Control Register) (/1] {7 5-1F)

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

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

LVDF : {5 AS AR AL, (5] A A1, A2 A0 A6 o W 175 SR A 7 AL o
FEIEH TAEF S B TARIRASES, 5 9 # TAE R Ve AR B M T I s, %62 E
B, HAC RN AW S TR, B P F8 TAF B R Ve eIk T T A0 1A% H,
JER, ANEHERA FCREAN W, ZAEE s N S B RAEE, E0jE, W
B AR F Ve e 4k SR TR B A T IS i i, 124 X H B E N 1.
TEHE N H TAERAS AT, a0 SR o AS 0 H B AR S Bl P2 A vp b, AR R N i F R
Ja, ARSI AN TAE AR ThFE . 4 SR w o vr o] P AR A DU R BT, U 7E 2N
A S, R REA I B R T AR, 78 N AR B R Ve o/l TR Ha A I T4l H
e, PEAEAR AT I W, AEEMCU M e EE PR S M i

POF: FHENARENS, BAVUSHEE, FBREMAREMN N . THERAEO .

SRR A EAWGE LEEA (BES)D , ERINEEAIS AN B E ST AR ELL, BN

HAETIMEL, R ENSE KA ESL, wIE T R W

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

A\

| wam — —

- HhERTF- B R AL,

LR R 1SR,

— S A,

J%Tﬁo R
M R R
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PD: HHEIK, HEAPower Downt&, 1 &M BI F T il & BT B fid i e B2, gk N\ d

BT, BRI AR, TR SRCPU. SEIFER . AT DS ThRERMHZIE TR, R
ANER W4k L TAE . P CPUM B A A e it 1) /M5B 7RI . INTO/P3.2, INT1/P3.3, INT

/TO/P3.4, INT/T1/P3.5, INT/RxD/P3.0 (5{INT/RxD/P1.6). i HiiizCt AL, A Ih
$6<0.1uA

IDL: KHEL, #HANIDLEFREK (FH), BRRFENLGCPULRN &, CPUANIATIREASN, HARD)

RERPIFAI AT AREE TR, WTEIsh R, s ka8 b IR Aorll o iy S A/ DIt i iy o 1)
AEAT— AT . ADRECPUM A PR 2K (TDLE AR 30) Wi ) 048 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 112 7] UK B AU 25 DRSS Qe i
HRAT DT (UART) 0] DURE 5 LM 23 R A e i
GF1,GF0 : PW~@E ] TAEbREAL, AP ] DUEEEA

SMOD, SMODO: SHE#EHITRK, SHEOFxR, EILAMENA.

B R TR A
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2.3.1 {KiRER

I 7 A8 T LUK 28 BRI B (A8 i AR IS B B PA) SR/ CHIR 3 6 ) AT 70 00, AT P A1 T A
BRI, FERIIAE, F#MREMI.

I} 73 S 27 47 2 CLK. DIV &7 1 5 LR

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 Br T AE I
0 0 0 |AE AR b Bl P R/CHIR 5 B A
0 0 1 (HINER AR B B 5 P R/ CHiR S B 8) /12
0 1 0 (AR S A B B P S R/CHiR S I 8h) /4
0 1 1 (HINE it AR B B N SR/ CHR 7 e 81 /8
1 0 0 (HINER AR B B B P S R/CHiR 37 B 8) /16
1 0 1 (B b AR I o B P S R/CHR S e 8) /32
1 1 0 (HINER AR I B B P S R/CHiR 37 B8 /64
1 1 1 (IR it AR B BN FBR/CHR P s 8) /128
| |
| N |
| |
011 .
P FIRICHR 11 : RGBS Y Sclk
AR R R T e 100 (P LA B
| |
| |
| |
L____/__J
CLKSZ,CiKS 1,CLKSO0
A §hegil
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2.3.2 TRER

¥ IDL/PCON.OE A1, HAHAHEFEANIDLE (FIH) B, EESRERXT, NCPUTLH 1k
TAE, (HRANERWT . AMERARER I RS . ER 8%, A/DE L, HBAT OSSN IERIEIT. WA
MER RN S TERRTHASHE —AIDLE "#i:{i: IDLE WDT(WDT CONTR.3),
MIDLE WDTHZ W BN 170, BT ER2E “SWER" 1148, BIE® TIE. 4
IDLE_WDTHIAEIEF OIS, HIIMER EE W AT, BSE IR TAE. N
T, RAM. HEARIBEH(SP). T IHEER(PC). FEFIRAEF(PSW) BIME(A)SE 27 A7 25 # IR FF
SR HHE . VO DR FEE N U BOE A0 —ZI 4IRS . S N R S R WL BT 2 B
WA HRRE IEH 84T (BRCPUTCH B0 A TAESN) o MATA —ASrp W= A2 i, e AT T#0 AT LUK 5 B B
B2, FRHEMRELS, CPURMSHIT N TN ATER N —&E2L.

A PR AT DR H 2 AR AT o] — A mp 7 14 7 A2 42 5| EZIDL/PCON. O Bl 44175 %
MR 2 A 5 — MBS W vk AMERRST S R AL, BB &, =4k
T, XL s AL R A AL G SR T A IR R 24 B - 10us, A REFEAEE AT,
FRERSTS B, S5 E N, B ML FEF 0000HAL 46 1E# T4 .

2.3.3 #HBERN/IFHER MNRIEF (CEFILHRER)
KPD/PCON.1E A1, B KK #E N Power Down (FH3) B, He B EHBA . 3
AN S, AMEAER, BT, CPU, B 4F. &I A/DFH. #1714
b A, A ks TAF. SRR A I v B e SO VR Pl = 2R b W, JUAEG A F it P 2K
B TAR, BN TR, EAFHEEAE, FrAVOH . SFRs CRFPRDIRE S 77 4%) 4ERFIE N 5
TR — ZI RS AL
AP CPU M3 H R UM 4 I INTO/P3.2, INTI1/P3.3, INT/T0/P3.4, INT/T1/P3.5,
INT/RxD/P3.0
Ak, MRS REMCU M i AR S e i, A3 7 16 1 5 FRIMCUE A P 2 P I 000 0H AL T
RIEH TAF.
B RGETCANR P WrIERE 5 B s R SIS, TP PR R0 G I R RS (U
B HITSTCLxx R AN HLNEEBCE 1 f Ml L F @ I 4, DR H AN 75 22 0 P B R ol Bt P A
)

1/0 |E—|:I—[>: > {Z INTx

300Q _Y_l !
0.1uF C1 5MO
/0B IS /K R

P 7% = =
LA V/O L E Se Bl BN /58 BB E R, BB S i RE R ACLIE L
FES R HUE N3 B0 AT, K42 8 /O VRIS, T H Bl i r BELR 1 45 i e L X C L
Hio A CLIK BB /N 170, VI, AR ITINTx 237 A2 — AN N B b I, AT Bl 5
Fi HUAA G AR 2 e
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/] H AR F T gl P ) L P R 451 R */
/* */
/* --- STC MCU International Limited */

/* - JEZNSTC 1T FR A1 H 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 */
P AR BAERR P el F BRAE S T G| AR T */
PETERE T R B Ry B AT T STCR BRL AR 7 */

/* */

#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 =P1"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 0 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 */
H

Not Power Down LED INT1=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 T A S v B M it AR P L U0 1 )
;**************************************************************

;Wake Up Idle and Wake Up Power Down

- 3k sfe s e sk sfe sk s sk sk sk sk sk sk sk sk sk sk st sieske sk sk sieske sk sk stk sk sk stk sk sk skeoskosk sk stk sk skokok sk skokokoskoskoiokoskoskokokskokokok
°

;/*¥ --- STC MCU International Limited */
/¥ == JHIRSTC 1T F 41 5 7 Bl i A1 o i Bt st i A2 X ¥/
;/* --- 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 B AR */
BRI 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 HENFEBARNG, HARREEEMEEZ F E R =5 MREER) N A PR

STCUxx R H B A HLESE N A 305, B 7 mT LB I A5 o W idE 47 e B2 &k, 38 ] BAYE
TE A F IR AR S S B P e I B S N B rE MR BECPU, A LK B IE R TARIRE
(STC10xx R AT IHEE) »

STC11xx 251 8 F WL H R Bk Th it 25 17 28 WK TCHAIWK TCLHE4T 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 RS 4 R RO T 5 I R — AN 12467 SE I 2%, {WKTCH[3:0], WKTCL[7: 0]} ¥ st K 1207 71 % i (4096
), EB O UET L.
WKTEN: PN 303152 B L 5 s 8 PR A6 e 4 71 Ao o

WKTEN=1, FoVF PN &R BG4 5

WKTEN=0, 2% [l 35 122 HLIG i 5 s 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— Bk APower Down Mode, P04 H e g 4 F 5 INF 28 s - 46
TR BRI S (WKTCH3:0], WKTCL[7: 01} & 4788 BT i BT HEUE AN 25 5 3t s 2 R SR
%, MCUZE£532768/16384/8192/4096 I Bl (B FH P AE ISPRER L 7 i B AT BB J&, MCUIA N LI
RGN MITF IR IR A e RS C A 2R e R, ABREMIEZACPU T4E, CPU RIS
Bhg, FEFP MUK R 7 4k 24T R AT .
DA S S ) B8 U1 — IR (] 29 560us, 24 9RR ZE K
DA S RN I P B 4 B R T BT (] 249 956 0uS
PN R R P 5 B R B K TH BT (] 29 9560us . x 4096 = 2. 3S
. {1 EWKTCH[3:0], WKTCL[7:0]} ZF 745 M{ESE T 10, WM RSB R E5) RARIE G
Pt R AR (K ) 560uS x 10 = 5600uS
e (WKTCH3:0], WKTCL[7:0]} A7 2 FIMESE T 4096 (B KAE = 4096 = 2'2), WM FR
S BR BRI RG2S, ik ESERIREN 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 R AR (S Y ThAE N 2uA.
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STC — 80515/ HLA R — A,

AERECR 8051 5L WL 24 7]

/A FH PN P e FL PR TR E IS A R e B i AR SRR AR P (CRER)
I %/

/* --- 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 = P170;
/]
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

//IMCU enter power-down(STOP) mode
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; /A FH PN P o R U I 25 R e i e AR KR R P LS

;/* -—- 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 IEE SRR T AR A L
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FIF HRNEFESIAEIRIIGE S 775 (SFRs)

STC11/10xx Z 51 . i HL I FE 7 A7k o FECHE A7 28 2 2% B A2 bk 1. STC11/10xx R 51 HL
F LI T FR P A7k 25 402 A L Flashfifig 2%, ANREVI M AN FE P A7t o, DR AR il
1 §ef5 5 —EAFIFEF 4246 Jo {5 5 —PSEN, STCI11F32XE 2 %1 5 B AL P 3 1280515 1 B
Fhites, HAEYERZ A LA A ok 25 8] : PSRAM (256 771) I Y FERAM (1024
). STCIIFOIERH ¥ A WL HE R 7256 7 I BIEAF it %, Z RV L NEY JERAM.
MSTC10xx R A ¥ ML EBA S127 T B A7 it o%, AR ELRGE 4R L #04y ws  Hokik 2 ) -
PHIRAM (256 F71) AN B FERAM (256 F71) « 534k, STCI1F32XERFIMISTC10xx R 51 H. A
HUETT LAV i 7 A AM TR (X 64K BAM SR A7 % 2% . BLLASTCLIF32XE RIS AAL A1, 454
AR P AT AR A B A0 5%

3.1 EFFi#E=S

FEFP A S H T PR . B MRS E(E R . STCUF32XER VI F HLA SR T
SK~62K 715 [ Flash 2 /7 74 8% . STC11/10xx R 41 &0 -5 8 Fr MK FE - Flash /7-fif 2% 1t sth ik 4
FRAITR.

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.} HLFE A7 fili STCIIF/L60XE 0000H-OEFFFH (60K)
IAP11F/L62X 0000H~OF7FFH (62K)

BRHLEN G, FEFPHEEE (PO) [N 25 H0000H, MO000H B SCH 4G HATFER « 53 41 Fh
AR 4% FE 7 BN EL bl CORR A W ) &) 0 TREF A7t as S, fEREF A fgas T, A
—ANEEMN L, Rk AR RIS S, B AL S B BBk B A R 1 A BN O
EHATIRT . AR WO b T IR 25 A2 7 (1N I HBHE 2 0003H, 5 I 8% /31 B 280 T IR 5 A2 5
[N E1 L E A2 000BH, 403 HH W7 11 mh 7 AR 25 A2 7 BN I L /20013 H, a2 B 2%/ 71 5088 1) v b
2% A2 7 BN FI UL 200 1 BHEE o B8 22 (1) A W IR 25 75 15 BN F1 il (o i e ) DL B 0 %) o B 2
FT o FHTAHAR AT N 1 Mk R [R1BR IX R] (8N ) A PR, — Mt T T2 R AT 76 2 1 Hh BB e 55
TR, PR, — ML A o S R sk X 37 T — 26 Ak e e T 45 F 1) B IR A7 135 P T i 2572
2 8] 40T

F2 ¥ Flashf7-fif 2% il fE 28 [ EImFEHE S 1075k AL, 3 148 A O RS TE A (8 1
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3.2 HIREFEER(SRAM)

STC11F32XE R F) 5 Fr WL B8 1 12807 FiRAM, 1] T2 BURE 3> $h AT 1 v 1) 45 S AN ik
FEEHE . PN BE A7 s A R BEAZ 4 AR A Mok 23 18] - PNSRAM (256 77) AN B9
RAM (1024F715) o IEAh, STCI1F32XER A B HLIE AT LAV M 7E A A8 F& [ 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 FFIR I RE AT A7 a8 [X o 1287717 I 2540 A7 fits 25 B T
B Fh ] (A Fhk . m 1287 TRAMS Rk Th e 25 17 as X S A A R g stk s B, #04eF
F80H~FFH, il 25 [a] BARSRAA R B, (EWF RS, 8 8 A H i -4k 5 20 BAX
Iyo EI28FTTRAM K GEAIBE -0t HrpkThe Frae X K] B T4k

N ERAMII 25 R G0 I s, kY6 2 00H~FFH .

FF 7FH
— PR A 7 17 5
- (SFRs)
HRAM 30H
‘ 2FH
80 EIEDASS:1RES
[ I pYE TR L
WHERAM 18H . H
TAEH 2
00 10H
T 1 [P
P RAM 08H 07H
oor L_L1E4L 0
IK128575 1) N #ERAM

{1287 I RAMELFRIE FHRAMIX o 3l FHRAMIX XL v] 73 8 TAE A A7 a4l IX, mlfiSthkX, H&
RAMIX FOHEAR X o TAF 2747 2341 X thhik MOOH~1FHIL32B (F2745) 870, 43 N4d] (g — 4/ h—
M), A TSI TIEF A4, 95 NR0 ~ R7, HETARMYE(E., &
WA TAE S, LR EEHEEE . RO~RTZH A e, RO RN HEAER
R . FEFIRESTPSWEEEs F RS I MRS & W 4 Hi e H I TAEFF 84 . W R HPSW
FALEIINH . AT FHEX [ M20H ~ 2FHIL 164N 745 80, 20H~2FH ¥ ¢ B AT [ -3 E RAM
BT — R AR A ] DO B AT A — A7 A, FE12847, BT RH 87 [ ik i ]2
00H~7FH. {7tk F Z£00H~7FH, PHIRAMAL 128775 1yt th /2 00H~7FH; MAMRE, —
2 L0h e sy = o3¢ PR 4 7 g = S 7N 1) D PR V8 2 = 19 sl O AP (TR e e 10 e = A TP
— ARG, R AAERTE S X . N ESRAMA J30H~FFH AR JG 2 H ' RAMAN HE %
X.o —ANSOLIHERSEET (SP), FTHMMERX . BAHLEN )G, HEMRIEESPNOTH, &M T
TARRFAFERAOFIRT, Kk, P WIGECTE 7 #N 5 SPs B, — M i B 7E80H LA S5 H B
JCHNH.
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PSW : BEFREFEHFS (T4
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RSI1 RSO oV F1 P

CY : tr&fr. SHATINZEIZER,, YEESMEIBTAL A AL, BT IR E i b A (S A,
CYAL; JRZ RO

AC : BEOZEENAL . BHATINEIEERS, YB3, ST IREIE BB E SO, ACHT;
RZ N0 BB ALFR EACK H 872 9 1 (8T BCDRS I ks B % .

FO : M40,

RSI. RSO: TAEZAFaSAMIEREN. WFER

RS RSO HTAEH ) TAE T A7 25 41 (RO~R7)
0 0 02 (00H~07H)
0 1 14H(08H~0FH)
1 0 22H(10H~17H)
1 1 34[(18H~1FH)

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

P AEARENSL. ZAREAIR LRI BINERACCH LN A A . AR R mEEACCH LI AS
HOuAHEG MPEL; 2 FANASACCH MOy B8 (RO I, PAZN0

HEFFE £ (SP):

HERRARE e — S E H &7 88 . B B HERR TR A RAMBR R IO B . RAEENG,
SPHILEALALOTH, A3 HEAR F 5 HOSHIE LI 4h, 5 E08SH~IFHH L& T TAE S A7 a4
1~3, FHLEFEF B HRIXLEX, ] 5 i SPAE A8 N 8OHE B K AIME N B . STC11/10xx &
B WL HEAR A2 m) FAE KA, BB SR B NHERR S, SPIZEHE K.
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3.2.2 WERY RRAM (4132 E2AER, B3 E25MEE, FAMOVXifiD])
STCIIF32XE® AL AR T 2567 TN RAMAL, MERK T 102475 &
RAM, HihEyE FEZ0000H~03FFH. ¥ 1] N #53 FERAME J5 1E AN 55805 1 50 AL T Il A FERAM
7 A ], (HRASSZMIPOIT. P21, P3. 6. P3. THIALE. FEV 4B =, WY ERAME i
MOVXF 415, EIfEH” MOVX —~ @DPTR”E(#"MOVX @Ri"#§4Vil. (ECIESH, wlfl
HxdatafE B/ RMEIA], 40”unsigned char xdata i=0; 7.
R HLA IR FERAMAE 75 1T LAV 7] 52 4 B 75 47 % AUXR (it A8EH) H FIEXTRAMAS 425 il o

STC11/10xx/AD/PWMARFI B HL805 1 H Ml § FERAMAS #L K 25 1EALES KRR ThRE 25 A7 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| S1BRS | 0000,0000
EXTRAM: Internal/External RAM access PNEB/#PESRAMAZEX

0: WP BIMEXT RAMA] DAAEEL.
STC11/10xx/AD/PWMZ %) 5 - #1
FEOOHEISFFH L TT (10247 5) , 8 FIMOVX @DPTRHE A7 1, #23 400H 1y s 1k 4% ]
SRV R ANBEE A7 2 (Er400HH.C) , MOVX @Ri H A& V5 W] 00HEFFH AL T

1: External data memory access. AMalEE/FNE o5 AL
A% 117 ) Y BB RERAM,  IGIFMOVX @DPTR/MOVX @Ri f i i 5] 4738052 24 - HL

O0xFFFF FFFFH
4hiE RAM
63KB
4hE8 RAM
64KB
0x0400
0x03FF
Auxiliary RAM 1KB
0x0000
0000H

EXTRAM=0 EXTRAM=1
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MHAREEZE QLD -

Ui 1) P94 & U EXTRAM

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

AUXR DATA S8EH; i H AUXR  EQU 8EH EX
MOV AUXR,  #00000000B; EXTRAMAZIEN” 07, Hsz EEEA AN 07 .
:MOVX A, @DPTR / MOVX @DPTR, AF§4 1]V in] P34 R IEXTRAM

;STCL1F32XE #&%1): & %14 (00H — FFH, 2£256577)
MOVX A, @Ri / MOVX A, @Ri F84 T ELH:V7 1) 4 #54 F& FIEXTRAM
;A5 FH 15 4 STCLIF32XE &R 41 A R Vs 1] 3 4™ J€ AUEXTRAM (OOH-FFH, 35256 71)
S A EBYT R FIEXTRAM

MOV DPTR, #address
MOV A, #value
MOVX @PTR, A
B YT R FEXTRAM
MOV DPTR, #address
MOVX A, @PTR
RD+Z 4]
;W #address < 400H, WIFEEXTRAMGZA” 07 B, Ui EAENER, B4 EIEAMTI
JEEXTRAM

;WA #address >= 400H, MV [ )EE EANBY i FIRAMEL L /0% (7] (400H-—FFFFH)

A% 1BV R NP BUEXTRAM |, PAR 9=
MOV AUXR,  #00000010B; EXTRAMFZEGIALZE N 17, 28 iE15 AIEXTRAM, BART 98

HLEEH P RGHRNINBT R T1/0 8iF R EZEZADARAM X, B 5N R
EXTRAMIZ#5 it A phoe, Kbfrs B o 17, 251015 ) b oy 554 B I EXTRAMER 7T LA 1.

R
F A A % B AUXRZF A7 2L B o] B 382 FAMOVX @DPTRHE 27 1] L P 6™ & [rIEXTRAM, 78 3t 1t
RAMZE 4], 437 6] F A2 7. SR R G40 1 SRAM, 17 S2BRAd FH 123 18] /N T- 102477, AT &
B ILSRAMAE 2, LL 48 £ STC62WV256, 15620256, UT6264%%

MHAREIEZE (C EF) -
/* Vi 18] N FE IIEXTRAM */
/% STC11F32XE B AL (00H — 3FFH, 3L102477759 FEAJEXTRAM) %/
/% FIERRR e T A AR A I (C BE ) #/

sfr AUXR = 0x8e /N AN % B AUXRE S FH 7 BHAUXR */
AUXR = 0x00; /%0000, 0000 EXTRAMAZ{EO, sz b A7 B HA7 5t 0 */
unsigned char xdata sum, loop counter, test array[128];

/% AR R R AL xdata BVRT BRG] N BB R AUEXTRAM/
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/%

/%

SR WA EIIEXTRAM - */

sum = 0;
loop counter = 128;
test array[0] = 5;
B N R EXTRAM %/
sum = test array[0];

/% STC11F32XE& 4 :
It #address < 400H, WIZEEXTRAMELS” 07 W, Vrial#yse L7Ep#6, 24 L1Esk
F I LEXTRAM

R #address>=400H, W73 FAMNEY R RAMELT/04% 8] (400H-FFFFH)
*/

AR 17 Al WY 2 BUEXTRAM, wiprms
AUXR = 0x02; /% 0000, 0010, EXTRAMAZ &N 17, 25 1E 17 W] EXTRAM, LAR 5/
HLEH P R AMBY R 71/0 BB AR IR Z AR X, AE 5 3P
EXTRAMIZ#5 EA o, BIA&E N 17, 22195 A 3 57 fE FIEXTRAMER T LL T .
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STC11/10xx R 5 B HL N E9 RERAME 7~ 72 7

:/* —— STC International Limited */
;/% ———  STC #h7k*F it 2006/1/6 V1.0 */
;/*% ——— J#H7R 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 ————— */
/% ———  WNREAE S E A G| R, WS E AR T STCR TR kR ———— */

#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;

/% MARHEH 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, 0Oxbl1, 0xb2, 0xb3, 0xb4, 0xbb, 0xb6, 0xb7,
0xb8, 0xbh9, Oxba, 0xbb, O0xbc, 0xbd, Oxbe, 0xbf,
0xc0, Oxcl, 0xc2, 0Oxc3, Oxc4, 0xch, 0xc6b, 0xc7,
0xc8, 0xc9, Oxca, Oxch, Oxcc, Oxcd, Oxce, Oxcf,
0xdo0, 0xdl, 0xd2, 0xd3, 0xd4, 0xd>5, 0xd6, 0xd7,
0xd8, 0xd9, Oxda, 0xdb, Oxdc, 0xdd, Oxde, 0xdf,
0xe0, Oxel, Oxe2, Oxe3, Oxe4, Oxeb, Oxeb, Oxe7,
Oxe8, 0xe9, Oxea, Oxeb, Oxec, Oxed, Oxee, Oxef,
0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xfb, 0xf6, 0xf7,
0xf8, 0xf9, Oxfa, 0xfh, Oxfc, 0xfd, Oxfe, 0xff,
0xff, 0xfe, 0xfd, Oxfec, 0xfb, Oxfa, 0xf9, 0xf8,
0xf7, 0xf6, 0xfb, 0xf4, 0xf3, 0xf2, 0xf1, 0xf0,
Oxef, Oxee, Oxed, Oxec, Oxeb, Oxea, 0xe9, 0xe8,
Oxe7, 0xeb, Oxeb, Oxe4, Oxe3, Oxe2, Oxel, 0xe0,
Oxdf, Oxde, 0xdd, Oxdc, 0xdb, Oxda, 0xd9, 0xd8,
0xd7, 0xd6, 0xd>5, 0xd4, 0xd3, 0xd2, 0xdl1, 0xdO,
Oxcf, Oxce, Oxcd, Oxcc, 0xch, Oxca, 0xc9, 0xc8,
0xc7, 0xc6, 0xch, Oxc4, 0xc3, 0xc2, Oxcl, 0xc0,
i ES AR T AR AT HAHL: 0513-5501 2928 /2929 / 2966 fE¥: 0513-5501 2969 / 2956 / 2947 83
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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, 0Ox6a, 0x69, 0x68,
0x67, 0x66, 0x65, 0x64, 0x63, 0x62, 0x61, 0x60,
0x5f, 0xbe, 0x5d, 0xbc, 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, Ox1d, 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, Ox1le, 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, 0xbb, 0xb6, 0xb7,
0xb8, 0xb9, Oxba, 0xbb, Oxbc, Oxbd, Oxbe, 0xbf,
0xc0, Oxcl, 0Oxc2, 0Oxc3, Oxc4, 0Oxch, 0xc6, 0xc7
0xc8, 0xc9, Oxca, 0Oxch, 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, 0Oxeb, Oxe7
Oxe8, 0xe9, Oxea, Oxeb, Oxec, Oxed, Oxee, Oxef,
0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xf5, 0xf6, 0xf7
0xf8, 0xf9, Oxfa, 0xfb, Oxfe, 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, Oxdd, Oxdc, Oxdb, Oxda, 0xd9, 0xd8,
0xd7, 0xd6, 0xdb, 0xd4, 0xd3, 0xd2, 0xdl, 0xdoO,
Oxcf, Oxce, Oxcd, Oxcc, Oxcb, Oxca, 0xc9, 0xc8,
0xc7, 0xc6, 0Oxch, Oxc4, 0xc3, 0Oxc2, Oxcl, 0xc0,
i ES AR T AR AT HAHL: 0513-5501 2928 /2929 / 2966 fE¥: 0513-5501 2969 / 2956 / 2947 85



STC11F-10Fxx &R 5 ¥4 ML IR RS STC — 80515 HLABREE — M, 4Bk K805 1 WLk TH A 7]

0xbf, Oxbe, 0xbd, Oxbc, 0xbb, Oxba, 0xh9, 0xb8,
0xb7, 0xb6, 0xbb, 0xb4, 0xb3, 0xb2, 0xbl, 0xb0,
Oxaf, Oxae, Oxad, Oxac, Oxab, Oxaa, Oxa9, 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, 0xb5c, 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, 0Ox1d, Oxlc, Ox1b, 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 A[SMNERA R AN64K Bytes (£75) #IE 1% S
STC11/10xx R A . A LR A Y FE64KBANIB LY A7 28 FN/O TR RE FT . Ui [a] 03 B H A7 i

W, WRELRDE 5 EAH . STCI1/10xx R 55 HLHE 1 — AN 6] 4 56 AKBE S i 28

FE R R I e 25 47 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 |POXis I 7 7 A 5] Al PR I (8] FUALEAS 5 [ B 1N

0 1 [PO3 ik N7 I () AN GR35 I (] BALEAS 5 [ T B 2 2 i

1 0 [P 7 7 I [E] Al PRAS5 I [B] FALEAS 5 (Y T B & 3N B (A 2 Ja BRI B E)

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

RWS2 | RWS1 | RWS0
0 0 0 |MOVX /%5 Jikidd 1A
0 0 1 |MOVX  52/5 Bkyhg2ANw g
0 1 0 |MOVX /%5 ki3
0 1 1 |MOVX /5 fikebRad sk ( ZAr 2 REGAEE)
1 0 0 |MOVX /%5 Jikifdb i
1 0 1 |MOVX  52/5 BkyhEeA-H e
1 1 0 [MOVX /5 Mk 74N i
1 1 1 |MOVX  52/5 BkyhiEsANw g

MOVXHFR A7 M P38 EAE R, 25 EAEAMEI R WY 10247 1TEXTRAMEY , DA 5 B 354
Zug, UL EBEE RARATEVIREIER F AN RS- A 2.

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

MOVX A,@Ri TR ARSI AT FERAM, (SRIHbHE) 2N BmEE | 1 4 615
MOVX A,@DPTR [Z45 FAEANEHIF P99 JERAM, (1667 k) 6 N\ Bnss| 1 3 8fx
MOVX @Ri,A BRI _EAEANIR T A YT ERAM (8A st kik) 1 3 817
MOVX @DPTR ,A |RIN#$%& 8 FAESMT Ay FERAM (16457 Hotik) 1 3 81
MOVX A,@Ri YIFE AR ANER I AN RERAM, (S8fz b)) e N B | 1 7+ sNotel
MOVX A,@DPTR |¥EE A2 SNSRI Ah ERAM, (1647 Huhit) 3% N\ B | 1 7+ 2 *Notel
MOVX @Ri,A USRI FE_EAEAN B A AN JERAM,  C 8fziihl) | 1 7+ 2 *Notel
MOVX @DPTR A |2 a3 MEE LAEANERI A AT JERAM, (1647 3hiik) 1 7+ 2 *Notel

Notel: Vi3 7 A AbEIY 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
HHHRW Bus SpeedHBUS SPEED#% il 2 47 28 H1 HIRWS2/RWS 1 /RWSO 4k &
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Timing diagram for MOVX @DPTR, A without stretch

ONONONONONONONONONONONONONO)

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 ) \J
PO : 'Xw'byte Addrex Data for writing X FF ]Xw-byte Addrex Data for writing X
1 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
P2 ! X High-byte address ! X High-byte address X
1 1 1
PO i qu»byte Addres>_( Data X Port weaki-pul]ux-()w-byle Addres}—( Data XPon weak-pull
T 1 1
ALE * | —l
1
1
/RD : | |
(P3.7) E |—|
1
I
1

X
N A

1
1
1
MOVX read cycle 1 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]0J0]0]0]0]6]0J0]0]0]0]0]0J0]0]0]0)

1
MOVX read cycle

|
. A

Clock
[} 1
T
H .

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 455K IIBEF 783(SFRs)

REER T RE 27 A7 4% (SFR) & FHSR XS B 9 & DRl AT A 3 . il . M WL 000 4% 1) 27 A7 4 AR
BATER, 2 MFRIIBERIRAMIX . STC11/10xx 2R 41 B4 KL A [IHRFR Th e 2547 2% (SFR) 5 4 346
7 128 7 T RAMSR AL F AR [F) () Mo bk s B, 734 FH SOH~FFH, {HA4F 2K Th e 5 A7 % (SFR) 06 200 A FL %
FHEAE A VI

STC11/10xx Z 51 ¥ 1 WL R Th BE 2547 5% 44 AR S HLhE B 52 G0 R R B

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
0F8H OFFH
OFOH B OF7H
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: WA AL RE WS TEER 4 AT DAREAT AL 3RAT, A REVE IS BERR (AN AT ABEAT f 358 AT

90 B ES AT AR AT MHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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%% IS T IR, R AR Lo | A
PO Port 0 80H | Po.7 | Po.s | P05 | P04 | P03 | Po2 | Po.1 | Po.0 | 1111 1111B
SP HERRARET 81H 0000 0111B
DPTR |DPL|  HddlEdREN(K)  |82H 0000 0000B
[DPH|  sifimsa4t () 83H 0000 0000B
PCON HUJE P 27 /748 | 87H [sMop | smopo | LvDF | POF | GF1 | GFo | PD | 1DL | 0011 0000B
TCON SEI BREE 24228 |88H | TF1 | TRi | TFo | TRO | 1EI | 1T1 | 1EO | ITO | 0000 0000B
TMOD %ﬁﬁigﬁﬁ%ﬁ 89H | GATE| T | M1 | Mo |GATE| ¢/ | M1 | Mo |00000000B
TLO 5E I 2R 08 AL 27 /735 |SAH 0000 0000B
TL1 JE I35 1IR8 AL a7 424+ | 8BH 0000 0000B
THO SE M 250580 7 /7 4% [8CH 0000 0000B
TH1 JE N3 1 =8 AL ar 474 |8DH 0000 0000B
AUXR ST 7 S8EH TOX]2|T1x12|UART7M0x6 BRTRl |BRTx12 EXTRAM|SIBRS 0000 x000B
WAKE CLKO Ei %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  |[PIHBRLE & A7de1| 91H 0000 0000B
PIMO |P1 A4 & % 47 250| 92H 0000 0000B
POMI  ([POIBEFEE & 17 v 1| 93H 0000 0000B
POMO  |POCI#EAL & 27 47 250| 94H 0000 0000B
P2M1 P24 fC & 75 74 1| 9SH 0000 0000B
P2MO P24 UHC & 77 47450 96H 0000 0000B
CLK DIV | Wodizgfies  |97H | - | - ] - | - |ciks2|cLksi| cLkso |xxxx x000B
SCON B0 1) 25 748 | 98H | SMO/FE | SM1 | SM2 |REN | TBS | RBS | TI | RI | 0000,0000
SBUF FORZ g | 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 | xx10 x011B
AUXRI1 RN A7 2% A2H|uarRT P1| - | | - Jor2| - | | DPS | Oxxx 0xxOB
IE TR EEE |ASH| EA |ELVD| | ES | ETI | EXI | ETO | EXO |00x0 0000B
SADDR | MALHEhE #1257 77 2% | A9H 0000 0000B
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| ViZenn=}

e sk Wil s LAk K FF 5 Len 55t
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 | P3IEANL & % 47 2450 | B2H 0000 0000B
P4AMI1 | PARREC & 7 /7251 | B3H 0000 0000B
P4AMO | PATREATC & %5 7 450 | B4H 0000 0000B
IP iR se %5 /7 |BSH| - |pLvD| - | PS | PT1|PXI | PTO | PXO |x0x0 0000B
SADEN | MWLHbhEFERE 2 /785 | 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/E2s |[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 25 77 4% | C3H 0000 0000B
IAP_ADDRL | ISP/IAP fit8{ M- 77 /74 | C4H 0000 0000B
IAP_ CMD| ISPIAP iy & %5fias |CSH - T - 1 [ - T - T - Twmsi [ M0 Jxxxx xx00B
IAP_TRIG| ISP/IAP fn 4 fil K Zrf7#% | COH XXXX XXXXB
IAP_CONTR| ISP/IAPE#I|2+177% | C7H [IAPEN[SWBS]SWRsT[cMD_FAIL] - [wT2] wT1 [ wTo |0000 x000B
PSW ks ssFe |DOH| ¢y | ac | Fo | Rst | Rso | ov | FI | P [00000000B
ACC LYk EOH 0000 0000B
B BEF A7 4% FOH 0000 0000B
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T TR BRI A A — T 805 1 B WL FH ) — L A o
1. BFITHERPO)

FRIF T BB PCIEY I R AT, AJE TSFRZ . PCFK 1607, J& 1 TH k& HTE 44
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 I &7 A e, TS EA. & TS I H AR SE s
R E L (e PSS s

3. BEF=s

BEAE e (E TRV R IEE H i 5 BN AR S . MUL ABFE A4 BN 2s AR 217 2B
FISAL TR 5 HUkH e, FrfF i 160 e f R = 1 A IAEAT, = F A EBY . DIV ABFE 4 HIB
FLLA, BEBGAEMAEAT, RBUFBAEBT . 2 ASBIE 7] LA VB FH B (2 7 11 8% .

4. BFRESEPSW)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&fI. BATINEBEN, AHe A EIBTA A B, BT IS B A S AL
CY N1 RO
AC : HHIEEIAL . HATINEE RS, MBI AR, SRPATIEEIE HBIA AL, ACH;
R N0, VBB bR EACH) B B2 7 TBCOM N s B A %
FO : HFPAREA0.
RS1. RSO: TAEZAEALHIIETES7 . RSI. RSO:  TAEZAESedl ik fefr. WF&

RSI RSO YRS B AR A7 38 41 (RO~R7)
0 0 04H(00H~07H)
0 1 14 (08H~0FH)
1 0 240 (10H~17H)
1 1 320 (18H~1FH)

OV : i bR EAL.
FO : M FP#FRENL,
Bl : {RE{L

P FHEFREN . ZARESIEAARIL B INSRACCT L AN A M. R B ngtaccH LA
BONEHL WPEL; 24 En2EACCH AN BN E (50 I, PAZ A0
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5. TR ET(SP)

WA AREN & — 8T T AF 8% B e I HERR T AR NS RAMBR L B . RAENS,
SPHILEAAIOTH, (FAFHEAR S SL - FHOSHEL LT IS, % B0SH~1FHF a4 & T LAEFF A7 a4
1~3, EEREFRH T R X, 5 I B SPAE 2038 N80HEL B K I{E N . STC11/10xx £
Gl AL AR R ) B AR, R B IR N HERR S, SPIN R K.

6. BIEIEET(DPTR)

PG Fe & (DPTR) & — AN 1640 % F %7 7 8%, BHDPL ({K84L) FIDPH (7m847) 2 jig, Hhhik =&
82H (DPL, fiK5~15) MI83H (DPH, f&F715) « DPTR/Z A% Gt805 1AL H ME— mJ LA BB #EAT 1667 ¥R A (1 27 47
2T 43 J 6 DPLIAIDPHA% 75 #4744 . STC11F32XE & FAISTC10xx Z 51 B8 F WA P AN 1647 (1)
R HREFDPRTOFIDPTRL. X PR 45 41 3L H (Rl — ANt bk 7= (8], w]adid 1% B DPS/AUXRL. 0Kk £
BARBEAE FH M HE TR 5

12C5A60PWM/AD/S2 Z4118051 HLF 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 %ﬁ%&ﬂﬁﬂ

0: DPTRO is selected DPTRO#% % %

1: DPTRI is selected DPTR1#{ %45

R B WA S 16-bi tEHE F5 41, DPTRO, DPTR1. 4DPSiE A7 K0T, 6 #EDPTRO,
MDPSIEFRAT N LI, EFEDPTRI.

AUXRIFFIR TN BE 25 4755, AL T-A2HE T, oA (A7 AN ] B A 2R 5 4 B U7 ). {H B T-DPSAz
ALFbit0, MO AUXRL 247 2% H INCHE 4, DPSALME 25 S %, FHOZR i 1 3% FH 148 fiz0, BVAT SEELX
MR FE B (1) PRE D) 4.

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

MOV AUXRL, #0 - JLIFDPS 350, DPTROAE %%
MOV DPTR, #1FFH - BDPTROA 1FFH

MOV A, #55H

MOVX @PTR, A K5 IFFH AL G & 550
MOV DPTR,  #2FFH - B DPTROA2FFH

MOV A, HOAAH

MOVX @PTR, A K5 2FFHE G B N 0AAH

94 T 3 [E S T PR A A HHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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INC AUXR1 . ILDPS 1, DPTRIA A

MOV DPTR, #1FFH : BDPTR1A1FFH

MOVX A, @PTR  ; EEDPTRIZMNEFR & 48 nl A IFFHER ST N 2, RN#sAZE y55H.

INC AUXR1 - JLIDPS M0, DPTROA 3%

MOVX A, @PTR  ; ZDPTROFAE 48 4148 7] I 2FFHEA TG N 2%, B N#8AAE H0AAH.

INC AUXR1 . ILISDPS M1, DPTRIA 4%

MOVX A, @PTR ; EDPTRIZMNEFR S48 I A IFFHER ST N 2%, RN#sAZE y55H.

INC AUXR1 - JLIDPS M0, DPTROA 3%

MOVX A, @PTR  ; EZDPTROFAE 48 4148 7] U 2FFHEA TG N 2%, B N28AAE H0AAH.
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HF45 STC11/10xx R 58 B HNI0OO%EH
4.1 VOOZMMARN LTIEREA KA E T 48

rodfcE

STC11/10xx &5 8 HLFTA /O D34 CGErP4 0 1) ] d 4 - e B i fh TAERAZ —,
TRHTR. AR WEXUE /55 Edr (ARAESOS U A ) SRHES S /o by
ORI GRBRD BT IR ThRe . AN T e 2N ) 27 A7 2% h R AH B A7 45 1 B4 5] I T AE SR
. STC11/10xx R4 5L /AL H AL 5 XA /55 B R (45805111011 #X. 2VEL |
I HF, 0. VR R A . &N L/0 M BKBNRE JJ 34 nT A B 20mA, (HEEAN Sy i KA
HERL100mA .

I/00 TAERA & w
PAISE <P4.7, P4.6, P4.5, P4.4, P4.3, P4.2, P4.1, P4.01>(P40#hbE: COH)
P4MI[7 : 0] P4MO [7 : 0] VO LR
VXA (15458051 /O )
0 0 HEEHI AR 20mA , Fi7 LI N2300A
HTHlERZ, 9P A250uA~ 150uA
0 1 sRHEREI . SRR, IA20mA, ENER A
1 0 SUNSN C &R
1 1 FFI%(Open Drain), A Ehi BLBHMIHF,  E4HMN

245 MOV P4M1, #10100000B
MOV  P4MO, #11000000B
;P4 7T, P4.6 s A4 5 1 P4.5 A T BELAR N P4.4/P4.3/P4.2/P4.1/P4.0 N HE 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 (14458051 /O AR
0 0 FEFEIATIE20mA |, fi7 LI A230uA
HTHli&ERZE, 9P A250uA~ 150uA
0 1 RHERI SR bREIE,  IA20mA, ENPE R A D
1 0 SONEN C B
1 1 J1E(Open Drain), P93 3y FRBHIITE, 240

4 MOV P3MI, #10100000B
MOV  P3MO, #11000000B
:P3. 7N, P3.6 A SR HES iy i P3.5 A i BEL A N P3.4/P3.3/P3.2/P3.1/P3.0 v XU ] I/ §5 L4z
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P2IOEE <P2.7, P2.6, P2.5, P2.4, P2.3, P2.2, P2.1, P2.0>(P20Hshk: AOH)

P2M1 [7 : 0]

P2MO [7 : 0]

/O O

0

0

WA L (1458051 1/O )
FEHL R AT IA20mA | B HLIR N230pA
HFHERZE,  SEFRA250uA~ 150uA

0

1

s COR bR, ATA20mA, N ER i R

1

0

PO C BED

1

1

T (Open Drain), A8 4 FREHIOT, — ZEAMN

25451 -

MOV  P2MI, #10100000B

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

P1IO#E <P1.7, P1.6, P1.5, Pl1.4, P1.3, P1.2, P1.1, PL.OEI>(P1OHshk: 90H)

PIMI [7 : 0]

PIMO [7 : 0]

VO 45K (P1x WIfA/DIEA], 75 58K 15 B R T e B A A D

0

0

YEXL ] (15458051 1/O IfEE)
FEHLIR N IA20mA , BT N230pA
HTHliGE Rz, SR N250uA~ 150uA

0

1

HEfRA L CoR Bl Tk 20mA, EOINRRT E D

1

0

RN CEBRD , mMSZVO I EERA/DEH, Tk

1

1

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

Z&451] -

MOV  PIMI, #10100000B

MOV  PIMO, #11000000B
;P17 AT, PL.6 g s A4 4 P 1.5 =i B4 A\, P1.4/P1.3/P1.2/P1.1/P 1.0y #EX a] 1 /55 b0

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

POM1 [1 : 0]

POMO [1 : 0]

/0 HIRER

0

0

VXL (5458051 1/O IR
FEHATIA20mA |, $7 T N230pA
HTHliGERZE,  9FRAN250uA~ 150uA

0

1

SRS CoR B, FTIA20mA, EONRRT R D

1

0

POSEIN CEBED

1

1

J1iR(Open Drain),  P#B_E4v HBHITIT,  ZEAMN

25451 -

MOV  POMI, #10100000B

MOV  POMO, #11000000B
;PO.7 N, PO.6 A B HEH il H,PO.5 A =i BH T, P0.4/P0.3/P0.2/P0.1/P0.0 N HEXI 7] 111/ §5 L4

=
S

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

sef FAE A9 A ) B BE i HE 20m A by R (B EDINFR A E BED |, (HEEAN S R 1) TAE B e AN
iF55mA. B AAMCU-VCCIFAN B HL I AR 55mA, MMCU-Gndift H FEL IR AN i 55mA, BEARR N /i H
HL AR AS AE R I 55mA.
38 P R A R
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PR T/0 FUMI SR I 5 A7 S L BE &7 T ik, BLOT T P A ify

P4 register (7] i -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-41b)
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 F-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 (A7) {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 ("] fi/ 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 (/A1) 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

POML1.0

POMO register (AT {37 F-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 ¥ P4ORY{FEH

XFSTC11/10xx R B ALRIPA D f)5 1), dn[Elvs I8l LRIP1/P2/P3 0, FF HXymlfr F-4t,
P4 ECOH.

P4yt R HEAECOh |, PA R — ety Ay SHhk,  Arsibban .
A P4.7 P4.6 P4.5 P4.4 P4.3 P4.2 P4.1 P4.0
o7 Hu ik C7h C6h C5h C4h C3h C2h Clh COh

tHPASWZF £7 28 155 B (NA/P4. 4, ALE/P4.5, NA/P4.6) =ANus 5 —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/PA A B KI/O 1 (P4.4)
ALE/P4.5: 0, E 47 J5P4SW.5=0,ALE/P4. 5B /2 ALESS 5, R A5 78 FIMOVXAE 4 1j 1] Fr A0 F2 g A4 it
AHE S
1, iEiT i EP4SW.S = 1, K+ ALE/P4.5HHI5 & i1/0 [ (P4.5)
NA/P4.6: 0, EA7J5PASW. 6 = 0, EX LVD/P4. 652 #MEBAR A MR, w] 4 FH 2 v 7 Al is B
Hh SR A I
1, @t EPASW. 6 = DISEX LVD/P4. 6 ¥ B R 1/001 (P4. 6)

FEISPREE AL I B B RST/P4. THI 5 — Iht
RST/P4. 745 ISPREF AR R IN e F 2 A b JEP4. 711, Ui & pkP4. 711, DAZ5d B AN ERIN 4 .

Stepd/ R4 EREFEIAETH RN HRTEIR

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/10xx RSB/ EITOEPIOXEEPIONER

FHAUXR1 2947 2815 & (PCA/PWM/SPT/UARTZ) & 7EP1 134 & AEP4 [
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)#3IP1 [ [RxD/P1. 6, TxD/P1. 7]

FAT O ENLEER, w ¥t DB E4E [RxD/P3. 0, TxD/P3. 1] #1[RxD/P1.6 M, TxD/P1. 7]
EER e, SZE2 e 0. @R E R SR AT DB E [RxD/PL. 6 [, TxD/PL. 7114
[RxD/P3. 0, TxD/P3. 1] A/EANTSP R ML HIBEAE 0, MW LY H P REET/0 H A

GF2: B bR EAL
DPS: 0, i B A B 48 EDPTRO

1, 5 — /N EHE$EEDPTRL

MIEESHEBE TFHERAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 101
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4.4 /OO EZFMMARH TIER N EHIHER]

4.4.1 EXNEOMEEE

71 11 4200 T R 4 L RO\ T R T /S 76 B B 1R RS . BRI 2 126
WM LI IRE A S RES, A VAN B LR . 2431 R R, B IR A SR 3,
AR 24 K LA o TSI 1A 3 ot 5 A 3 AR [ P 7

TE3A LR, A LRSSy 59 LR, MO%2 RN B A Gt
JILIATTF o I b (A U ) R A X1 1%t Lo S SR — A 25 B0 Hh A LT 4
BFRFURN, 55 LR “HE8 Ef ERTRIRES, A TSR A SRR N, M E
WA ZFAT 4 T HE FELIAG A 70 5 D I ol FE B 1 TR L DA T

$o R, TR RIS BB, YRR UNTIT. B RSN, XA
[ b A RS B FRE B B s T

B3 BRSO R . 4TRSS OB LRSI, kA b P SR B
[ 11 BSOS L5 . 4R A KRB ILIN , T E BT TF L2 AN i LI £ 5] 0% 30538 441
R

YL 1 TR

Vce Vee Vce
2 /MCPU
s b AL
pram|
o . Gl
D@hﬁw)@—' >‘> ¢ d PR SR T A
20mA, % H G I
o
AL A
THE L I B HY

STCIIL/10Lxx R A5 AL 3VERAF, AR A2 51BN ESVELE, K2 A R 51 IR
[ Vee, RXFEFBESMOTIRME . Kb, @B EAE R A a3V BLS| A nsv
MU, A A 1E, ZENBR VPR, BRSO NRR RS, B AR O R

AEX ) 117 A AN 3 A A R B N BB — ST P FEL B

XU LR AMRIRASHY, 2By 1, A Al SR AN R A IR
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4.4.2 nmiEiRLACE

SR A A G L A0 R A 454 S T IR ) DA RHEXUE B RS AR R, B S B AR O L
SRR s B, HERAE A — O T /R RIS R A 1 L o
SRS 51 I B 2 N BTN

Vce
iz FELAE A K AT 34 20mA, iy HH s
G
SLTeE —[>o— o
e ;51
Ii THE PR AT K Z220mA, i H RIS
W 4
AN 4 °<j T
AR A HY

4.43 XAMmN (5 BEE
BN RSB 40 PR

RN (BB B, ARHRAEIR N 20mA LI R fE 0
HIAHUE 4 < <] 0
\ Gl

BOARIN (e BE) 1K
BN VHE A T B R A A SN DA — AT P ] FhL it

4.4.4 FiRMaIEECE GEShn EREPE, i)

2R 28 N0, TR ST A ERAARE . J/E N AN, X R E
T RTINS F P, —OE I AMER Vee . WERANEH FREE, FRMT/00E T4k
RS, B ER B B O R IR AR R T/0 1R nl VR AN T/0H o X R 5 3T $2 -5 XA A
Ao A 2R B R BT s

TR 15 A — A il 25 R & SN LS — AT il B i
Uity 1
A7 {>c |

AL PR E20mA, itk AT
.y
AL °<j TR

TRt (Ao B i b, AT i)
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FRTT/0 1 L ST
kGRS VIURESE RN W =Y 3 s

A LERET/O M FHARAZ B AN EIRAS I, BEANKS, SEBRBcA BR, Bofkab e — R EIwT .

PIOMITHI805 L A LI AR ER T, A $AT IR AR 46 & JE L B B AMRTS, Bei B
SR A B AL =, BT AT RGN, IER AR AR B R R R I B2 T R
VE4R 2 1B, FERN 7.

A LESEEREA IR, TN bz L BHLAEOK 1

A7 L R AP IR R NPN = AR, A I b e BE, HLsBE Al & 2 KR, T/0 D 3R b
$1 2 KA B, BT/ 00 W By RS f .

AL SGE B T, SR

KI5 2 IXBILED R I AR A BRI L B, B UK A L A PR IR FELRE, 2 /bt
TnaToRRaR DLk

RIAT e S (AT B B e B G PR B, SEBR TAER B IR U FEBE, SEfs TAERY AT
Ae L2/ T/0 O 3% ORI, H BL7EIE iR T I, SR —8, FATTE0IE — 4> CMOS FEL 1% )2
AN AN N % B R — R, PR, N — AR T BN O PR,
DA B A R A — A PR, 805188 5 ALI 85 b r N7 FHOAS N LI, 24 2/ B
B ) s A 0 v LR AL, T B R A — M ORI RIT/00, BEA RTREIE A T/0 O HRIR. X
7R — 00N KRR A B RHL, BREFE AR ACTE b, A B Wi s ) T/0 O R B A,
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STC11F-10Fxx & %1 ¥ 5 {45 5

4.5 —HpEE = AREYEHI B BR

Vce Vce
R1
R
10K(3.3K~10K) ﬁ3
SHT/01 [} t
R2 |

15K (3.3K~15K)
AU ERAR1(3.3K~10K), WA _Ed HBAR1(3.3K~ 10K),

SR g bR,
AWR2HMEEISKEL b, B s e i

4.6 BREYL S~ AR EIE T RS

1K
10 [ D—T—AM—> Vee | 38 FR/MERUR T, I L 0RE Ok B
oH

PRI HL PR &R T 1K, e/ AE/NTF470 Q

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

y VA 1K
HE1/0 e W\, fin-

7 RABEHAREIVSVEHIONEE

o=

STC11F/10Fxx & FI|5VER WL £23. 3V Ry, NG 1ES. SVESFAZ A T5V, mEAHNA
SVELFHLT/0 0 45 8 —AN330QII BRI FEPH 3. 3VELF/O T, TR T WG/ 45V ER AR T/0 0¥
BROTIRECE, WrF W Es Edr B b, AHR 3. 3VER{ET/0 0 4R 10K _Fdz R 33, 3VER4EH

Vee, IXFERFET &S, 3V, [KH TR0V, MARH—PIIER.

3.3V
10K
330Q
SVERfRT/00 1 3. 3VERfEI/00
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STCI1L/10L & 51 3VE Fr (LIRS VEF T, AP IE3VEMASZA 75V, WRMBMKI/ 0N
RN, AITEIZL/00 B BE—ARE CRE, BERETS. SMBESRESTRAFILTAE
HERF AR, T/0M R A _ ERBIFET, ArLMEI/ MRS EFET; JME S BENKN S
W, T/0EHEEAIAED. 7V, /NT0. VIR B K HLIRT /O TR BRI F.

spppem/on D——X] shiiA L

STCIIL/10L A3V 7 HLEE VSRR, AR IE3VERF A A THY, MBEMEBMKI/00R
i, ATHNPNEARERRS, ERIT:

5V

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

4.8 gfalitl/oO LB E R K E T

FE8051 5y L B AT AL I I /01 Jy 55 b vy T4 e, TR 22 S B ST 5K b IR 3
SET/OFI AR T dar e, 75 D i 1 AR R 4t (A B508) it 2 R B4, BUSTCT1/10xx R A H  HLEk
WA 95 _E it SCA SRR L, T AR AR RO R b [

IATAESTCLL/ 10 R F L HLL/0E Em—A TR BH (1K/2K/3K) , X LR A7 Ry, BARH
R HLAEBT/0C 255 b/ - Pa i, (E T A8 B R ae AR, 4T i fLE N, T
B A A, FTLAZL/00 _E AR AMTOR . SRR LT /0 IR B S,
L/OCT¥ B o yseffatm i, amHEs s iy, T/00 3RS B i vl 3k 20mA, #H 5 7 A% 3K E)
N e PR

KF470Q

I

M I/00

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

N

CLKOUT2/P1.0
PLI

P12

P13

P14

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

HEEBEREEHEEFEEARAR

Vee
P0.0/ADO0 [39] o
P0.1/ADI 1/0
P0.2/AD2 1/0
/0
P0.3/AD3 70
P0.4/AD4 |35 ] %)
P0.5/ADS 0
PO-GIADS - Ruf [Re| [R3[ [ra | 5| |re[ |R7| |re[| R1-RSFHAE
P0.7/AD7 N .,
al bl c| df el f] g| dp 7‘347012/\
NA/P4.6[31]
ALE/P4.5
NA/P4.4[29] H. H. H. H.
P2.7/ADI5
P2.6/AD14 [ 27] COM1| com2| com3| com4
R1
P2.5/ADI3 Tl B | %y
P2.4/AD12 L R
P2.3/AD11
1/0F13h A 7 i 3 sh a4 St
IR KO 5% i B
P2.0/AD8

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

VCC

COM1| COM1| COM1

i ——t
1/0 LED3 /
1/0 LED4 /]
1/0

1/0— 2/
1/0—R6— b /]
1/0—RL— ¢ /]
I/Oi:l—d/
1/0—R— ¢/
1/o—RIG— /]
1/0—Rll—y &/

1/0 R12|:| 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% 1]

B IEE SRR T AR A
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4.10 /OO EIEIREILCD N A% IR E

l
/ N\ [T]Rl [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 |—=22 o SEG2_/] +
3 | SEGe |—3EG6~ vo —SE&~ =
1 SEG7_A 1o —SEGE /]
" SEG7 o —SEG5 A
[T | sees —3E98S vo ——3E38~
comi l_comi_A 1o —SEGT /]
o SEGS
com2 |—COM2 o COM1
coM3 | COM3 / 1o ——SOM2
COM3
I/O—/
COM4 | COM4 o CoM4_/1

LCD4X8 1/2 BIAS
U] e AH B LCDAR 3
A0 87 1 Common 3t AT AH B2 [ Segmentiig ik 72 KT 1/2Veeh, MR NG R ER, BEE/NT
12Veelt, MM BB RRA R

/O [ 4] #2 #1] Segment

/O 1 B 42475 | Segment, F2 745 Bl A0 B ) 46 HY 2 BB, 587 ) Segment 5t /& Vee BLOV
/O 4 a2 1l Common :

/O EA124 100K 1 73 1 L FH 40 Jf.Common, 241/0 H % H N0RT, A B I Commonii A0V, 24
1/O ISR HEH S 4 9 1R, A5 B Commoniiis AVece, 2{1/010 4 & BH4 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 COoM4
[T | secs SEG4 RS [R6 [MR7 [IRS
SEG5 1o SEGL ’1]1001(9 [1]1001«1 [1]1001(9 100KQ
Dj SEGS p—m>3EG3 ~ o SEG2
L | sege —3EG0 1o zggi g
—/
LT | skor S {ﬁg —_ SEGS /] 1/O control
[T | secs SEGS o SEG6
SEG7
COM1 __ SEG7 /] o ‘
comt 58 SEG8 1 VO, BBz 4%, it APower DownZ
comz —EOM2 /1 1o —__COMI W% OB R, T HEICommonsii
COM3 COM3 /o ——COM2 /1 R LI
COM4 10 COM3
coms | LM/ o ___coma_A

LCD4X8 1/2 BIAS
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BT BTHRYE

51 St/

FHEJT R A SR 4 AN AT B 4. Tk SO TR (R VR
fodt. RRF R FE A SRIER B RO HL5E 2R . 7ESTCRE A HL 1) b7 5 AT R
W

MRVASIES 5§
© HESUE
© [ARESIE
© AfAAR L
HAR Tk
A3k
(VASSIR

5.1.1 ;MBS

SEHPFHEWARSLRIEL, B RSB T HiRA B S F i EE, Hig AR
Iy

. MOV A, #70H

IX 2638 T RE W ST RN TOHAL 12 1) B gsArh

5.1.2 HiESut

EEEFHET 0, BRI B S e EEEEonht . RS0 AR BEHRk
FNEIR I BE AT 2 . N BRI SR A A A bk 2 1) o TR R I B 2 A7 2 AL A M ik 4 6] A B
FH B #: T8k 77 51

. ANL 70H, #48H

FIRTOHH L FI S LRI E48HAH “ 57, S5 RAFIMAETOHR o o H A 7T0Hy B #:th
HE, ZRos R A7 A 2R RAMAR ) — AN LT

5.1.3 ()&t

8] % F-HE R FHROBRRIT AN “@” FF5kFon. B, BHAERIPHIBHEZ40H, WEEIET
i #40H . T BB & 5 Hs 955H, AW NiE4:

MOV A, @R1

JEHHESSHAE L B BN as
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514 FEHEFU

ZAF A LRI E ) TAEZF A7 28 RT~RO. R IN#5A. WA ZF /788, Hubik 25 /748 Fldk fi.C
AT ERE . P FAESRRT~ROMIE S S K307 %78, ACC. B, DPTR AN AL CEa & 7E4R
g, Rk, FAgs FHbtB A R A Sk .

T TAE X ik B A RS A 25PSWH RS 1. RSOSKhE . T84 HR/ERUIE E %
e F 41 TAEX R FF 1748

. INC RO :(RO)+1 — RO

5.1.5 HExT St

AN FHE R R P AR PO I S IE 518 258 7 WA o, g BAE VTS
AR NE, HR b AR MR B b, PO BT E AR AR R R, 84 A
KB WL E. BT B HhE A FPCR e b =, A BUX A -k 7 AR A X 5
He. MRS, TR RINTEE N+127 ~ —128. XFiFh AR FEEH T %4

. JC 8OH  ;C=1 Bk¥%

FoRATIABINICNO, NIRRT HERPCHBNBEARNE, BIAERE., HHAACAHL, MELPC
W 2 e SRR, N W A% 580N G AT 15 2 B 45 AR N Z 84 F B MMl

5.1.6 ZTTHEFE

RN FHET7 A, IRAIRAERIR € — M7 R LR AR bk % 7 4% . A2 Bk F AR,
ot HAR L AR, Hah RAEABAE R bk . AL 27 47 25 A2 Fp v B PO L b 27 47 2%
DPTR.

an: MOVC A, @A+DPTR

TR RINGEA s A A7 4%, JLN A 5L 75 77 A8DPTR AP (i N AN, HLa5 SRAE Tyt
ok, B Z BRI RBOEN R INERA.

5.1.7 (LSt

AL T hk SR Fi e — S P R A7 fit 2 RAMANRE 2K h RE B A7 28 AT AL (R I -0k o 7EEAT AL
BAERS, BT REALALCAE A E Bongs, FRAMERE A Bz Rthhl, SRIGHRIEEE
T M O Z A BT AL A o ALl 5 7 B S hb T i T b 5 & —FF, BBl ERAE
N CAIX 43, A FH A Ry

1: MOV C, 20H s AL T ERE R FR 4
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52 IS RGDARL
- S UER0S 1 A R TEA AR, T BT IR K IR T

HAINC DPTRIEA (AT LR IE IR T 245

1248, NIRRT DARAT SE R, ST AR~ 124

INRAL TN REN K,

STC11/10xx R 51 B i HLIE 2 RG] 43 M

L HE AR 462
2. FRBAEKIR S

3. WA ISR L

A4 PR RIE S, 45 12TII8051 | | STCI1/10xx 51
5. /R EEIFERTE L. B4 AT AT el | | $5 2 BAT P AR I 2
FOIRe 7 RIAR A RGR U F RPN,
HARBIELRIES ¢
- . T Lom b LA | L b LR |k

et PIRELH sy | WBTTRIE | TR B
ADD A, Rn |ZAFds N I3 B nds 1 12 2 61
ADD A, direct | FL IR0 B N2 B NEs | 2 12 3 4%
ADD A, @Ri |[AJ4ZRAMA (15 N 2 R N4 1 12 3 4%
ADD A, #data [ZZEIHOME 06 2 12 2 61
ADDC A, Rn  [apfEdsiidbhr iz 8 mds 1 12 2 6f%
ADDC A, direct [H$z kBRI P2 HEAM B 2 n#%| 2 12 3 4%
ADDC A, @Ri |[H4ZRAMPYZAHEHENT NS 20 % 1 12 3 af%
ADDC A, #data LEPECHBEAL NS S0 ds 2 12 2 61
SUBB A, Rn  [FUIN&87F 15 A1 0k 25 77 4% N 2% 1 12 2 61
SUBB A, direct [SII# (507 5k BB E BTN | 2 12 3 4f%
SUBB A, @Ri |RAN#%H A LIk A HERAMA (1) P 25 1 12 3 4%
SUBB A, #data | ina& (8087 I %L 2 12 2 61t
INC A EQiE=ii 1 12 2 6%
INC Rn A AN 1 12 3 af%
INC direct IERZ3: b R STHI 1] 2 12 4 3%
INC @Ri ] EZRAMER TT i 1 1 12 4 3%
DEC A ZUME 1 1 12 2 61
DEC  Rn A AT ARk 1 12 3 4%
DEC  direct IR IbE RSS! 2 12 4 3%
DEC  @Ri E] FERAMER. TG 1 1 12 4 3%
INC DPTR  |HhhikZF A7 #5DPTRIIL 1 24 1 2415
MUL AB AT L)B 1 48 4 124%
DIV AB A% LB 1 48 5 9.6f%
DA A E i i I 1 12 4 3%
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STC — 805158 )y HLAZER Y — A, ABRECKII8051 H A HL BTt/ Al

WARIRELRIRS

o . FAT 120 P/ HLES A | LB/ RLER R | AR

Bhia IRERD] B WIFEME | WFE |t

ANL A, Rn RS EasM <57 1 12 2 6fi
ANL A, direct Znds 5 EashhE e <57 2 12 3 A%
ANL A, @Ri N8 SIaBERAMCH] “ 57 1 12 3 4f%
ANL A, #data BN S5 A < 5”7 2 12 2 6f%
ANL  direct, A Btk TS BnEs A <57 2 12 4 3%
ANL  direct, #data [BLBEHUHE TS RIEOH “ 57 3 24 4 61%
ORL A, Rn RIS A AEaR A “Ell” 1 12 2 61
ORL A, direct EIIE SN 030 h: W vy £ e A 2 12 3 4%
ORL A, @Ri ZUhna% S 1A ERAM A T A “ ) 1 12 3 4f%
ORL A, #data Zones 5T BIEGE B 2 12 2 6f%
ORL  direct, A Lt L TS B NSS4 “E” 2 12 4 3%
ORL  direct, #data [E#eHuhk oo IBIEAH <o 3 24 4 6f%
XRL A, Rn TINS5 A AR < L 1 12 2 61
XRL A, direct ZUNEs 5 E R T« RE” 2 12 3 4f%
XRL A, @Ri FIN#% 5 RIFERAMB T “ 7B 1 12 3 4f%
XRL A, #data S S EVEOE < RE 2 12 2 61%
XRL  direct, A LT S Bnas A < e El” 2 12 4 3%
XRL  direct, #data [EL{Eibhlk&c 5 EIBOH “ Fok” 3 24 4 61
CLR A FINEE ¢ 0”7 1 12 1 121i%
CPL A Znsk R 1 12 2 6%
RL A FNEIEIA R 1 12 1 1215
RLC A SMAAT A A B 1 12 1 12f%
RR A FINFES LR 1 12 1 121
RRC A Bk L RN B ey o2 1 12 1 121i%
SWAP A NN AT 1 12 1 121%
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ik RIB L

e - FA5 | 1215 14 FIE &S

et iR it Rt S

MOV A, Rn A AE BN RN 1 12 1 124%
MOV A, direct ELFb B T A RSN BN 2 2 12 2 61
MOV A, @Ri JFHERAMA [ B 6 N B2 1 12 2 6%
MOV A, #data ST R EGE N B g 2 12 2 ofi%
MOV Rn, A FINENFEIEN T4 1 12 2 61
MOV  Rn, direct LAt 50 P B I 6\ A A7 2 24 4 61
MOV  Rn, #data AR S PN R 2 12 2 6fi%
MOV direct, A FUMAR N AR N H bR T 2 12 3 4
MOV direct, Rn AT AT N 7R IE N B R AT 2 24 3 8%
MOV direct, direct  [EL#EHLhE 50 FIEIRIEN 73— A H bk s 3 24 4 6fi%
MOV direct, @Ri  |[A]FZRAMH Y $dh 38 N\ B f il 5 e 2 24 4 61t
MOV  direct, #data |37 EIH0%E N B 4EHHE 2 TG 3 24 3 8
MOV  @Ri, A FINAE N 2% (0] FERAM T 1 12 3 4f%
MOV  @Ri, direct  |ELfHBIE S TG EHE 2% N [AIHRAM B T 2 24 4 6fi%
MOV  @Ri, #data |37 B ${26 A [ 32RAM BT 2 12 3 4%
MOV  DPTR #datal6 |164 37 RI%i% N $dm 54t 3 24 3 81
MOVC A, @A+DPTR [PADPTR A& hEAR Bl 51k 5 50 i KA 26\ B a4 1 24 4 6f%
MOVC A, @A+PC  |PAPCyIEHhl AR bl -l 8 70 h A B 16 N B 23 1 24 4 6f%
MOVX A, @Ri VAR ARSI Y ERAM, (SfzHikl) 2N Zmes| 1 24 3 8f
MOVX  @Ri, A SRR N FESMEE A Y RRAM (Bhriiib) | 1 24 4 61
MOVX A, @DPTR | &4 FAESMBI A 94 JERAM, (16A7thdl) i N Bmas| 1 24 3 81
MOVX @DPTR,A  |RINZEZHE EIESMTH T NS JERAM (1667 1k 1 24 3 81
PUSH direct B2 b 50 0 R RO e N HERR 2 24 4 61
POP direcct SR B o0 s N LR B T 2 24 3 8%
XCH A, Rn A BN AR AT 1 12 3 4%
XCH  Adirect 2k 50 5 B 2 4 2 12 4 3%
XCH A, @Ri B ERAM L 045 22 e 1 12 4 3%
XCHD A, @Ri IFHERAMIFR 71 5 RN 22 e 1 12 4 3
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STC — 805158 )y HLAZER Y — A, ABRECKII8051 H A HL BTt/ Al

AR AT EHERERTE A

o . FAT 120 B/ HLEE (L b /L8 R | R

et ek K | FBTTRSE | B R

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 [ AT E LA AR “ 57 2 24 3 81
ANL  C,/bit (B AR E A s A <57 | 2 24 3 8%
ORL C,bit  [FEALA AN E A A “ B 2 24 3 81
ORL  C,/bit  [HEAZ A7 A0 B b B S S A “8)7 | 2 24 3 81t
MOV  C,bit  |EEHUbEA % N AL AL 2 12 3 af%
MOV  bit,C |7k N B A 2 24 4 6f%
IC rel EALAT L % 2 24 3 81
INC rel HE A7 0T 7 2 24 3 81t
JB bit, rel  |ELIEHUIELL N UG5 3 24 4 61
INB bit, rel  |ELEEHLbEA WO B4 S 3 24 4 61%
JBC bit, rel  |EEEHBEEAT N U EFS, 1ZALEO 3 24 5 4.8f%

R TR S

Wria s ViRevi ol Ty ;%ZEES%% wﬁ%ﬁﬁ%ﬁf %ﬁ

ACALL addrl1 dixt B RATER 2 24 6 A%
LCALL addrl6 KRR 3 24 6 A5
RET TR IR ] 1 24 4 6f%
RETI r 73 [ 1 24 4 6fif
AIMP  addrll “ax (FD) 2 24 3 81
LIMP  addrl6 KR 3 24 4 6f%
SIMP  rel LERS R 2 24 3 815
IMP @A+DPTR AT FDPTRIY ) $ 45 72 1 24 3 8fi
4 rel RMBNTFHR 2 24 3 81
INZ rel Bk =ty -4 2 24 3 8fi
CINE A, direct, rel [BIN#5EEZHBEHICILE, PHENERE| 3 24 5 4.8f%
CINE A, #data, rel |RInas 5 B0, AHENER 3 24 4 6f%
CINE  Rn, #data, rel [aifédas S5ZEDELLER, AAHAEN %% 3 24 4 6f%
CINE  @Ri, #data, rel |[AJ4RAMBETC S STEDET S, RASENHR | 3 24 5 4.8f%
DINZ Rn, rel AR, AEERERE 2 24 4 61%
DINZ  direct, rel ERHbE kL, EREE 3 24 5 4.81%
NOP AR 1 12 1 1243
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TR PATH L RRIRT B4
RO RAEILEFELI14IES, Hib:

PATH R BR2465 1 14
PATHEE 126510 124
PATIE RO, 614511 14
PATHERBEEI £19%
PATHE 6 F5 11 $£39%
PAT I 4. 8151 4%
PATHERAFE 214
PATHE PR3 A5 H14%

MRYERT 4 B AR T4 it, STC11/104%] 1THIS051 5 A HLEL 538 (1805 1 B i HLLE [FI#
1) TAESUR R fT Tt 78~ 1215,

EAHATI B ST (ks %) .

4 AL AE1114484, Hrb.

BT AT HAT SERRO R S HE12%

2B BRI HAT SERHE S H20%

SABIE LR HAT SERFE S 394

AABF B AT PAT SE R AR S 335

S5/ P HAT SE A HE S 6%

6N EP L AT HAT e RIS Hh2gk
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5.3 148051 8 H#l35<S & X i¥f# (Fh3Z&English)
5.3.1 24580512 F I8 E X iHE

ACALL addr 11

hEE: 4%t

WAA:  ACALLIE A S I 44 AL Traddr L 1 B HUR R bk 19 TR . BT %R A1),
BB PCIEIE N2, RIEEPCIEMACALLIY F—4464, SRIGH166IPCHIES AL
SR I ENKS,  [FIRIERR IR AT P . AR5, FEMETPCAE A 507 ACALLYE
ANV INT~SA RS2 F AR, FE—A16 0 H bk, ZHhk Py R
M FBIFR N D HhE . BRZ T8I FR S 26 Hh bk 6 20 5 B ACALLZ Ji5 (1148 44k
T RENA2KBIIFEFAEAE T . ACALLIE A 7E AT I A2 248 BARESL

450 SPHIWIUA NOTH, 475 SUBRTNAL T-F2 /5 4744 52 (10345 H Mk 4k, 1
RPATA T HuhE0123HAL 48 4

ACALL SUBRTN
AR SPAEH09H, P #FRAMMHEOSHAI09H B IG 1 N 2570 I N2 5HAI01H, PCIEAR N
0345H.

BEKEF®M: 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 HAxihtaddrl 1JA10~A8f7, a7 a6 a5 a4 a3 a2 al a0sZaddrl1fJAT~AOfT

#1E: ACALL
(PC)«— (PC)+2
(SP)—(SP) + 1
((sP)) < (PCyy)
(SP)—(SP) + 1
((SP))«—(PCis5)
(Pcm»o)‘_ Jﬁ\ i Huhk:
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ADD A, <src-byte>

ThE:
AR

25451

ADD A,Rn
ESKE (ET):
WAITEIER:

Z ISR
RAE:

ADD A, direct
BEKE (F1) :
MITREIH:
Z I RAD :
1A

ADD A, @Ri
BSKE (FT) :
WITREIER:
TR
BAE:

i

ADDH5 2] HI T 58 At sre-byte i 27 IV A KM RN s AR 4R EL A . Jf
KA RET Bndsart . RARIZHER, HHRTAA AN BRI FRE N, 5N
%y A EIMA AN BB AR E N, WIEE . AR TR S O AL
B, SRR E A R AR .

WSRO AT HEA AR TSR 7L BT, BER TR R R S o hrik A, WEOV
N1, BWOVHEEE . EHATH RS BEEMEH g, OVELL R R ILE
AN B BB O — 1R 5.

ARIGHIERAE BT AR T U7 5 B ae T ik, EHEThh. FAAaRE
Fhk AR Gk

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

<
ADD A, RO

Bn#AT L N6DH(01101101B), Bt fivr EACHTE 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 R TR A
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ADD A, #data

BOKE (F) -
HATEA:
LTS
RE:

[ 0010

ADD
(A)«<—(A) + #data

| 0100] | immediate data |

ADDC A, <src-byte>

INgE:
gl

2541

ADDC A,Rn

wBEKE (FH):
BATREIHA:
TR

$RAE:

ADDC A,direct

EOKE (F1)
PATRHA:

Z HEHIRA -
#BA1E:

WAL FT %

PATADDCIE A, isre-byte TR 7% AV B0% [ 3E 7 br  —f N 21 22 n 4%
AL, FHBERET RMEBAF. WIREESER, BEBTNA A ER, WK bR
HEL, BUNEE; HESEIMAMM AR, WEMBEERE N, HUEE. R
R SHECEEAEIN, AL B A SR M Ans A R A

WSSO A AL LE T BB 7L A , BURTA A A AE T SE 6%, GOV
H1, {IEOVIEE. TEATA M5 BEREE H %, OVEAL, FRWIAIEE
Bz Ay —5 8, BURFRAS S Ay — IR

ARSI ER RV afh Tk )70 Tk, BTt S8 meEd
Bl I RVAL (TS
% B s A i85 H0C3H(11000011B), ROMIE NOAAH(10101010B), #EAiFRE
ML, PATI R4

ADDC A,RO

RngsAF R4 RON6EH(01101110B), AliBIE A AR EACHHFZE, AR ECHTE B AR
HOVHIE L.

1
1

[o00 1 1 [ 1rrr ]

ADDC
(A)—(A) +(C) + (Rn)

2
1

[ 0011

ADDC
(A)—(A) + (C) + (direct)

| 0101 ] | direct address
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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 (FMH: 2
ISR [ o0 11 [0 10 0] [ immediate data
#1E: ADDC
(A)—(A) + (C) + #data
AJMP addr 11
Ihee: Aixtibkd%
WRA:  AIMPHR 4 F U2 i BIAI R B f bk 23047, Zh bR AT i R 2 i e
A, HPCHE (B2 J5) BIESHL BAER ) 7~50 FIFE 4 I 5527
TERTE . BoRBEEE R H Bk FIATMPEE A ) 5 — 248 2 BB L7 A T 5 —
2KBIWFE A TL N
2050 BhR S IMPADRNL T-F2 5 4764 25 H00123H, 454
AJMP JMPADR
f1F0345H, $AT581% 84 JEPCIEAE N0123H.
/S KE (FM) :
HITEER:
:1&$|Jéﬁﬁz—,' |a10 a9 a8 Ol 0001 | | a7 a6 a5 a4 a3 a2 al a0
ER: HAHIERA10—A8=2al0~a8, A7—A0=a7~a0
#B®IE: ATMP
(PC)— (PC)+2
(PC,o.0)«<— page address
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ANL <dest-byte>, <src-byte>

IhEe:
1R :

2541

ANL A, Rn
ESKE () :
HITEER:

Z SRS

#B1E:

ANL A, direct
BEKE (F1) :
MITRIH:
T mAD
1A

ANL A, @Ri
ESKE (F1H):
WITEHA:

Z SRR
BAE:

X F AR EHTERSIEH

ANL5 44 Hi<dest-byte>FlI<src-byte> T8 & [P A7 11 & I A T 1858 518
B, IS A B U E<dest-byte> T 18 7€ I B AR R . 1382 MBAT A 252
FrEAL

P BRAE RO AR Fe Vro Rl SHERE . 24 H RIRAEEOy BIndsn, JRiRfEHn
VA Tl BT, AR IS HEASI AT Gk, 2 H BRSO B L
I, PR EOT DU BN a8 BT R AL

TR iZdR M T s tm LN, BN AR Bk BT H o R 8
LR RPN B

W B BRI 9 25 N0C3H(11000011B), 2R AE 2201 P9 45 955H(010101011B),  JE

¥
ANL ARO
PAT 45 52 BN 1 M 442 H41H(01000001H) .
2 H RV E RO AT B S hE BRI, ANLYE 4 7] FRATAEfTRAM # 70 B %

TEPERF A7 as PSR AE 5o BRI TR R IR DR s 2 o R 7 1T R REA T
%, hATEEE BT S R . W R4

ANL Pl #01110011B
B IR AL3AAI21E 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
Z#EFISES: [ o1 01 Jo 10 0] [ immediate data

IE: ANL
(AY—(A) A #data

ANL direct, A
EOKE (F1): 2

WATEHEA: 1

ZHFIZRES: [ 0101 [0 0 1 0] [ directaddress

#B1E: ANL
(direct)«—(direct) A\ (A)

ANL direct, #data
BEOKE (F1): 3

WITEHEA: 2

ZHEFIZRES: [ 0 101 [0 0 1 1| [ directaddress | [ immediate data

#1E: ANL
(direct)«—(direct) /\ #data

ANL C, <src-bit>
INgE: XM ARETEH 5EH
1RP W sre-bit R AR AT /RS N0, IEZHEAbREN; BN, RO &R
YHPRES AL . EILmIE ST T, BAERGTTR «/” £75 RRrE T B 55 250
B FHUATHUS, SRIEAVE N IEIRAEEL, (BRI E RO A 2 . 238 S EPAT AR
SR H A B AN bR E AL

PEPRAVE R R AR B B T 0ty 5.
40 NS FHY HAVCSP1.0=1. ACC.7=1FOV=08, ¥ifFrECEL:

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
WITEHEA: 2
ZHEFIZRES: [ 1000 [00 1 0] [ bitaddress

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

CJNE <dest-byte>, <src-byte>, rel
INRE: A P MRIERCAARSE N A
1R : CINEH Je LU P/ MEE R RN, IR AR PR . stk b AT
CINEFR A I G I A RS mFe EAPCHI Y ATME (BEATCINER T — 418 21
HE) ARINTI AR . AR H AR ERAE R E N — AN TR e, BN T IR R AR RO N TR
SEE, WK EEL, BN EAIREEE. (BRI GASZ R,

<dest-byte>Fl<src-byte>fH-A ok, VAR FHAEA . R INEsA T LS B
$ T UL B 8y BUSGEAT b, 0 143 T i (O RAM R 6B 24 B T 25 77 5 4
DA ST R Btk AT EL AL
245 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.
; R B A ; R7 > 60H.
IR KM EE L, RFBE R SNOT_EQAb. T2, il et bz
& ATLARARE RTZ KT 60HIE A&/ T60H -

B 1 R8O /2 34H, AR HR 4
WAIT: CINE A,P1,WAIT
RS EIFIREAE T AT, OV ZONE A 0 934H,  BIRIP1 L) £ A
o (CHRPUR D RS2 H A AE, A ATE P AESEAME LIRSS, B2 P U L Hds
A RR34H NI D

CJNE A, direct, rel

ESKE (F1H): 3

PITRHEA: 2
Z I RAD : | 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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CJNE A, #data, rel
BEKEFM: 3
HAITEAER: 2
Z I GREL | 1 011 | 0101 | | immediata data | | rel. address
#E: (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
THEFIES: [ 101 1 [ 1 rrr | [ immediata data | [ rel address |
#1E: (PC) < (PC)+3

IF (Rn) <> (data)
THEN

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

©) 1
ELSE

(C©)«0

CINE @Ri,#data,rel
ESKEFETN: 3
HITEAER: 2
THEFISES: [ 1o 11 Jo 1 1] [ 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 Rnes
WRA: IR HTH RINSAR A S, AEmbsEAL.
250 B B IngeA A %4 N5CH01011100B), HATE4
CLR A
PATIE, RIN#BIEAE J900H(00000000B).
BEKE (FH): |1
WITEER: 1
ZHEBISES: [ 1110 Jo1 00

#®{E: CLR
(A)—0

CLR bit
Ihge: TEERE L
BRA: bt RGOSR, WA EM S Z M. CLRW A T ECEE A W H
B S HERINT
450 Bk 0 1 EdE A5SDH01011101B), 4484
CLR P12
PATIE, Pl LI 1% B H59H(01011001B).
CLR C

BOKEFT): 1
HITREA: 1
THEFIEL: [ 11 0 0J oo 11

#{E: CLR
(C)«—0

CLR bit
BEKE (FNH): 2
HATEHA: 1

Zi#EHEI%RAD: [ 1100 Jo o1 0] [ bitaddress |
#¥{E: CLR
(bit) — 0
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CPL A
INgE: BM#sARX
WA K BmgsAm s A EEUR, BESK A LIALAE N0, JFEORA0MIAIAE 1. %3R4 A
MiAR R A
2. B RINERAM N ZEHSCH(01011100B), HATE4
CPL A
PATIE, RINRIIHN A ROA3ZH (10100011B) .
ESKE (FEWH: |
RIS [ T 1101 Jo1 00
#1E: CPL o
(A)—(A)
CPL bit
TheE:  BbithT R R AIAR %
BEER: FoitE B FRE IR, BIERACN AR N0, ERA0ORIAE M. HHIRE
R4 BT, CLRATHFREA bR CB BT A AT B - i .
TR A% A RS R o RS, AR A bitT AR 2% A B 2 o 114
R8T B, AR S 5N AR
24 P SR N5BH(01011011B), AF4ds4
CLR PI1.1
CLR P12
PATTEIE, Pl 14 1% B 5BH(01011011B).
CPL C
BEKE(F™H): |1
ZHEEI%RES: 10 1 1 oo 11
#fE. cpL
(©)—(©)
CPL bit
ESKE (FE®WH: 2
ZEHIZERS: [ 10 11 Jo o1 0] [ bitaddress
#®iE: cPL
(bit) < (bit)

R IEE SRR T AR A
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DA A

IIRE:

WiRA

2541

TEINEIBHE 2 IG5, X RIN#s AT -t 5

DAFGA R RN A AR B AT RInikis 5 A 8 A Bt it 17 % (ADDER
ADDCH54 1 LA FH SR SE LR FR4EBCDRS NG, AR B AN 40T I B

WS BUMES R4 (BA23~020) KT9 (xxxx1010~xxxx 1111) , s ks
G, HHEhERIAREACHL, IADAFEA KGO MEI B2 b, LATEAR4AA 4 SO # I
BCDH(7. #n6ja, f&4abifm AR, HEafr#iiont, e —E R arfkis, L
o Sa AR SR E L HTE AR N AR SR PE S, brE SRR
SRIE.

W HEAARE 91, B EAN A B9 (1010xxxx~1111xxxx), HEADAIE A
fEehngman, fEmafi A IETRIBCDEL Y, BEAERIrEL. it it
H, ME B AR E N, BN, AR ARE . AR ERPRES R TR
ABCDHHE 2 AR K T99, KMDATE A £3CPUTT LUR B 3k 4T -3k i nikiz
o FE, OVIREASZRM,

DATEA UL LI AEIE — MBS AN ST, SEBR L, R BInas4fpLeeikas
FPSWHIARFE N %, DAHEOOH. 06H. 60H. 66HANZ| R Angsd -, MIiscsi-t-it 4
i,

VR R EATINEEE, TREEZDAE A R Inaah 758k
IR HOVBCDEL, AL, WIS AT AT R IS H, DARAS AN S ATy
HI R

WIR B hn#s NS A56H (01010110B) , Fon ik B56HIBCDIY, 2947943
I N67TH (01100111B) , FonTitflE67rIBCDIS . HEMiArE N1, MRS

ADDC A,R3

DA A
ST AR AT RN, BN A RO0BEH, HERLER £ RIARIHERL b & b

B, DABUT THERIEEE, 4 ZMsAM N 248 924H (00100100B) , Fon|
B E024BCDIS, HEES6. 67 KBHIbREZ MG P AT . DATRS St fr
PREEAL, RFREATHEEHINER, KAETHH. 561 67LAKL1IA Y124,
EBCDHS A &0 - 01HEL99H, 7T LASZEL N1 81 . s Zin s vl ahE
JN30H (FRor+-3EH$30) , 5451
ADD  A#99H

DA A

BRI CEB N, BINSeAMEIEAS N29H, KN30+99=129. IniEFnfrfsfr Ear
PIEF s B a8, BI30—1=29.
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BSKE(FED: 1
RIS [ 11 01 Jo 10 0]
##1E: DA
-contents of Accumulator are BCD
IF  [[(Ay0) > 9]V [(AC) =1]]
THEN(A; ) < (As) + 6
AND
IF  [[(A.)>9]V[(C)=1]]
THEN (A;,) < (A;,) + 6
DEC byte
INRE: HEBYTERMRE AR
AR BYTEATREM A EI 2. W5 kiME800H, A4 i1)E, A H0FFH.
WARENSZ R .. %382 SRR ER T 070 BUmds F4k. A4S
b ERESHEMEAE A A T4t .
ER: MDECTR4 H et 1 PPIRASES, BYTERTACEE B9 2 M 4
R B A IR, ARG S B R CIRES .
245 R AFAEROKIN A ATFH (01111111B) , N #BRAMAEITEHFI7TFHER TG HI N 250 5 N
O0HAN40H, M54
DEC @RO0
DEC RO
DEC @RO
YATIE, 2280 A AASTEH, M EBRAMIK7EHFI7TFH .75 (1) N 2543 %1738 HO0FFH
FI3FH,
DEC A
BEKE(FEM: 1
WITRAH: 1
Z#HEI%AS: [ 00 01 Jo100
¥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
PATEE: 1
ZiEEI%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: FRik
iR DIVHg 40 R as 4t S AL TE A 5 3B LA A A7 25 B IR T 7 5 B 8, IR
FE T RMIEAh, REETHARBT . AR ECHE HAREOVIEE.
filgh: AR F BBV H00H (HIRECH0) , MAPITDIVIES S, RN
PRAFIFAER BT MERAHER, B MR EOVIE EAL. BAEEMEI T, #H7
RECHSHE .
26450 R 2 INES 1 79251 (OFBHEL11111011B), ZHAEAsBHIME 18 (12HEL,

ESKE (F1) :
WITEHA:
Z HEHIRAS -

#1E:

00010010B) . NIF54
DIV AB

PATIG, BN AT A3 (0DHEK00001101B), 27 fF52BIEAS 17 (11HEK
0001000B), IEIFFFA251=13X18+17. FEAIAIGE bR EHUEE .

4
[1oo00]Jo0o100

DIV
(B — av®)
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DJNZ <byte>, <rel-addr>

IhEE: k1, AARONBkE%

211 DINZI8 4 B /e 55 LR ERUIT AR R AR B9, WS A N0, WE R F)
SRR BT AR e e A LB AT . SRS AN ERAE RO ON00H, IS AR A
OFFH. iZIEAANMbr AL, BhEe B ARtk 350, WoeirCm Rifgm F—
ZARLME ), RGNS 28R EER IR A 755 A R B2 2 i BIPC L 22 B AT
byte ITARR AR 20T SR 7 A7 2% S bk sl B 4 54k

VER: SIZAR AW RAS O BB RPIRAS . TBAbyte ITAR 3R 1 Hi s & My
i B A7 B TP R BRI AN B S

25451 % P ERAMI40H, SOHAI60HER JC /il /775 01H. 7T0HAI15H, NE4
DINZ 40H, LABEL 1
DINZ 50H, LABEL 2
DINZ 60H, LABEL 3
PATZ 5, FEF B B hF S LABEL2ANPAT,  HAR R 3N RAM S TG 9 548 %
00H. 6FHAN15H. Z FrCAZE 1T/ MERIL AT, RFENR LG R0, A 2 Bk
%Ak

i FIDINZ 84 7] LA (M 7EFE /7 A Se IR 8 B IE A, BRANH — 46 H6 4t vl
PUEERE R Sz B iR S K R I (8] 7838 (2~S1I2AHLEs D .« F54 541
MOV R2,#8
TOOOLE:  CPL P1.7
DINZ R2, TOOGLE
BAGEPL TR RIFE8 K, MIMIZEPL. 72 A4k oh,  BFA K ol 3 23 4 B 28 )
1, HrAp2AADINZER A BIATHTE], 1T ACPLAE A AT 1R«

DJNZ Rn,rel
BESKE (F1): 2

TR | 1101 | l rrr | | rel. address
#1E: 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
AR INCHE4 Fs<byte>Fr AR BIBFEIN . W FE Sk N FFH, 01548 900H,
GRS D MbREN . CR3F S, AR Tk BT, AT
HEs
VER: SIZAR AW RAS O B ERPIRAS . IBAbyte TSR 1 £ 12 M
1 4 H AR R A7 2 R R, AN A BRI 1.
2450 R FTEAL0M A 2 NTEH(0111110B), P HERAMIK)7TE R ST A TF 8§55 73 I FE E OFFH
FI40H, NHE4FF5)
INC @RO
INC RO
INC @RO
PAT TG, FATRROMI N AL NTFH, T N EERAMA7TEHAITEH BTG N 25 43 731l A%
J%00HF141H.
INC A
BEKEGEFE: |1
BITRHR: 1
Zi#HmAS: [ 00 0 00100
#B{E: INC
(A) — (A)+1
INC Rn
BEKEFEN: |1
WITEHER: 1
ZiHIYRAL |OO 0 O| lrrr
#{E: INC
(Rn) — (Rn)+1
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INC direct
BEKE (FEMH: 2
ZiEHEAS: [ 0000 Jo 1 0 1] [ direct address |
#BAE: INC
(direct)—(direct) + 1
INC @Ri
ESKE(ET: 1
“HFIES: [ 0000 [o1 1
#B1E: INC
((Ri))«—((Ri)) +1
INC DPTR
IhRE: Hukfeerim
iR ZARASLBUSDPTR N TGS . F5EE BRI, X2 160 s, (KA 7
DPLMFFHE 012 J545 H00H,  [FI3E67 B 67 7 DPH . A EAS AR E AL
AR AR ME— 125 160 A7 A I 1R 2 .
241: R FFAF 4 DPHAIDPLIY A 45735l N 12HFI0FEH, W54 )7 51
INC DPTR
INC DPTR
INC DPTR
HAT5E S, DPHMDPLAS A 13HAO01H
BESKE (FED: 1
TR [ 10 1 0 o0 1 1|
#B{E: INC
(DPTR) « (DPTR)+1
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JB bit, rel

IgE:
AR

25451

BEKE (FMH):
HATREIEA:

BAE:

JBC bit, rel

A B 9 1 0 Bk A

W RbitfC RO B 1, Mk Blrel BT 46 & U hEAb 34T BN, k8347
— 4164 . BREER B bR bt e 7 A5 S inPCrfE, AR R T —4H
AHE AT, ARl TR A 5 AR 2 (F5 2 MEE3/NF15) nE|
PC L%, HPCERIN H bttt %484 FZMEAH RN AL 5, (HAR S 4s 2%
i, 1 HZEEA S bR EN .

R TR % N B 110010108, ENESHI{E AS6H (010101108 . M54

JB P1.2, LABELI

JB ACC.2, LABEL2

B S EEFH Bhr S LABEL2 AL 2 34T

3

2

[ 0010 Joooo]| [ wvitadress | | rel address

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

ThEE:
gl

25451

BEKE (F1) :
HITRHA:
Z HEHIRAS -

$RAE:

T B 9 1 B I HE =

U RbitfRF AL B 1, TPK S Z B A% Blrel AT e 2 MM HE AL P07 . iR
bitf R HIAL G 0, W ARSHAT N —2%484 . BREER H bRk 4218 an F 7 2005
SEHEINPCHIME, AR T — 2482 M Ak, S8 50l IR0 A /5 14
SHmEE GBI T IBIPC_EE, HIPCEEN A HArthl, W HiZE/EAR
SEMAbR AL

R WHRIZIE AU RS 5 EERIRAS, B Abyte T QR M H0E /& M
14 H B R 7 s R, T AN 2 BRI S
5 B ge i 9 45 56H(01010110B), NHEAFE 4
JBC ACC.3, LABELI
JBC ACC.2, LABEL2
1 FERE P 2hr T LABEL2AL 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
hee: AdEfibRENL, Bk
VR SRR E N, AR T EEEE Blrel TR bbb Ab 228047 B, 4REEHUT T IH
164 . BEEER B AR F IR a0 7 a5 SEIEINPCHIMYE, AR B HEICHR 4
TSRtk SRSl FTRER B £ 5 AW i (FB A I EE2A 1)
THRIPC b2%, HPCHEID N HbrHbtil . ZEEA S mbrEL

2450 ARV bR E LR 0, R4 5

JC LABELL1
CPL C
JC LABEL2

PATTERE G, AR SRR, T ER P B Eh7 5 LABEL2AL K H0AT
ESKE (FTH): 2

ZH#EIHES: [ 0100 [0 00 O0] [ reladdress
#B1E: JC
(PC) « (PC)+ 2
IF (C)=1
THEN
(PC) « (PC) +rel

JMP @A+DPTR
IhRE: [A)4%BkEE.
WRR: U B2 A (8L T 5 Hd A 167 I BT R AT AR I, FLAVE N — 465 Bk
THIFRA R, AR AT P EESPC. BT 160 IERS, (K7 DPLIK#EA £
R 5T DPH. B INSAFIEIEAEE DPTR BN B EBA 2 KA . AT AR
R
245 R EnsAh E RS N0FI6) o NS F A AT AR e ki 347 T Bk
ZFIMP_TBL [142 AIMPH5 4 [l 3 — 26 e 04T
MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP-TBL: AJMP LABELO
AJMP LABELI1
AJMP LABEL2
AJMP LABEL3
WERIFUEIIT LRI L FEHINT, BINasAhHI{E N04H, TRAFERF A SRS
LABEL24L 3047 o

ER: AIMPR—M2FE4S, BIMEBFERS, SABEET 2 M DR JOH
E2 T
BOKE (F): 1
WITEE: 2
TS [ o1 11 Joo 1 1]

#BIE: IMP
(PC) — (A) + (DPTR)
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JNB bit, rel

INRE:  WRbitARRIIAI A NI BEE: .
PRA: I Rbit R RGN0, TR Blrel rARE I3 HEHE AT, BN, E8PIT 4
64 . WS H brsbhb b it 5. et hnPCHIME, (HHABM F— 4484 1 E it
bk, AREErel R H 775 A B (B2 IE3AN ) mBPC E%E, #il
PCAEEN A H bbbk, %484 RN N A EdE, (A S oA A, W g
ER SR MbREN .
40 R RN EIE 110010108, ZN#s0{E N56H (01010110B) . MIFE4 41
JNB  P1.3,LABELI
JNB  ACC.3, LABEL2
PAT J5 % 5 BT ¥ BIFR 5 LABEL24L 2 8047
ESKE (FEDY): 3
ZEEEI%ES: [ 0011 [000 0] [ bitadres | [ rel address
#1E: INB
(PC) « (PC)+3
IF (bit)=0
THEN (PC) « (PC) + rel
JNC rel
INRE:  AEbAIbREIE Bk
BERR: W AR E N0, MR kL Blrel TR M Mk Ab 22 HAT s B, 4REEAT R
84 o WL H britohbd 8 a0 5 sQH 5. SR8 NP m, AR S EINC
ST 54 mHbtk, A)E el CRINE 5 M WA (e MEE2A~F
) MBIPC L2, HPCHR N B AsHhhl . ZEAEA SRR EAL o
2450 B ARG L, R4 5
JNC LABELI
CPL C
JNC LABEL2
PATEE)G, AR EAR, I FEFE BN RAR S LABEL2AL LT
BESKE(E®S: 2
ZHEBISAS: [ 0101 [000 0] [ reladdress
#1E: INC
(PC) « (PC)+2
IF (C)=0
THEN (PC) « (PC) + rel
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JNZ rel
ThRE: 4n BUnas i A 2 dE0 I ks
WA R BN AT —0N1, IS ATRE T A% Blrel R AR bk b B PAT, Wik &4
PEHFRN0, REHAT T 5484 BEER B PRk 0 F o7 2005 S4B PCIYfE Y
2, AREHEel T RERIA M5 KA & (B4 ME22AT1) nBPC L2, #r
PIPCAERL A HAniblk . B2 g BUmas M EA S R AL, AL iemibr G4,
2450 B RINLRIVILGEN00H, TE 45
JNZ LABELI
INC A
JNZ LAEEL2
PATEENE, RSN EZROIH, HFEFH B 2h5 5 LABEL2AL 34T .
BEKE (FH): 2
ZHBIMIS: [ o1 11 J0oo00O0] [ reladdress
BIE: INZ
(PC) «— (PC)+2
IF (A)#0
THEN (PC) « (PC) + rel
JZ. rel
INRE: & BINE A A NN BhEE
TR R SUNEs AL — 10790, IBAFET B Blrel TR M HbbL AL P AT, anfEsA
ME#A0, GREEHAT T —418 2 BhEEI B Anibb s i an 7 05 BB PCE Y
2, Vel T ARIA 5 MM W (FaL A1) mBIPC 12:, #r
HIPCERD A H bRtk . BB R A BUME MEA S KL, A mibr B4
2450 W RN IVILEEN0IH, WHE LTS
JZ LABELI1
DEC A
JZ LAEEL2
PATE G, BN N EAA00H, HFE KW Bk 5 LABEL24b 34T .
ESKE(FET: 2
ZHEBISRAS: [ 0110 000 0] [ reladdress
BiE: )z
(PC) « (PC)+2
IF (A)=0
THEN (PC) « (PC) +rel
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LCALL addrl6

IRE:
AR

2451

BEKE (FMH):
HATEER:

RAE:

KiRH

LCALLH T Haddr1 6 Fr4g b A FHIFE . TS PCRIME R IN3, (F15PCHEIR'ERE
LCALLK) T —4464 1tuht, SRJEHE166IPCHIMESAL A= SAARIUE AR (AL 71T
), RN AEARIEE N2, SRS FRAELCALLE A 45 2 2215 R AR 3 714 (R B00Hs 4 i) 2
APCI & T DPHAVRAL F T DPL, 25 M B IPCHT T B [ ik A FFUB 04T o

TFHIFE T DA T 64K BRE A7 28 [ AT A M kb A o ZARAEAS T AR AT

AR S FIMILEMEN0TH, 455 SUBRTNA 73 Be (1 FE 3 A7-fifs % kit v 1234H. B AT 0

T THibk0123HFE 4,

LCALL SUBRTN

FeA8ET A8 B09H, N EERAMIIOSHATO9H 5. 5G [ N 2543 B 26HAT01H,  HLPCHI 4]

{8 91234H.

3

2

|0001 |0010|

| addr15-addr8 | | addr7-addr0

LCALL
(PC) « (PC) +3
(SP) « (SP) + 1
((SP)) « (PCy.p)
(SP) « (SP) + 1
((SP)) « (PC\sy)

(PC) « addr,s,
LJMP addr16
Ihee: Kk
WAA: LIMPEFCPUL LBl Fladdr1 6T H M AL AT R . HEIZIR A RS2 7T AIZE
3T 2 NAR T B PC IV i A T DPHAM AT 1T DPL . A5 MHT PCAE N B 1]
Hubik A UG AT o 1Z 1647 B bk ] 57 T 64K BFE 7 A7 il 25 18] FAAE AT o ik Ak o 12884
SRR AL
2450 KRR 5 IMPADRYY 4 BC O FE FE 74k 2e bk 1234H, W67 T ikt 1234HA 364
LIMP JMPADR
PATEEE S, PCHIAHTEAZ H1234H,
BEKE (FH: 3
WITEER: 2
Tt R | 0000 | 0010 | | addr15-addr8 | | addr7-addr0
#{E: LIMP
(PC) « addr,s,,
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MOV <dest-byte>, <src-byte>

ThEE:
gl

2451

MOV A,Rn
ESKE (F1):
MITREIER:

Z IR

$RAE:

*MOV A,direct
K (25 -
PITREA:
I RAG -
#BR1E:

ik 7 AR
K SRR TR A R 28 1 R RO AR A ot % .
RN SUCRIEERAA, A SRR A7 2 bR S AL

MOVHE 4 iz A A Ib i i RIEIIE 4, IEEAERR B el Ak, 3
HE 5 AR 15F

fBei5 P EHERAM¥I30H 57T 1 Y 2% J940H,  TT40H L TT I A AR T0H, 3 11 A8 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

PATIEER)E, W AFAROM A A N30H, SUIME M7 45119 A #O940H, #5745 BH
W2 A10H, RAMA40HHJCAIP2 11 254 H0CAH.

[T 110 ] 1rrrx

MOV
(A) < (Rn)

2
1

[ 1110 Jot1o1] [ directaddress

MOV
(A)« (direct)

EE: MOV A, ACCELXIES.

MOV A,@Ri
BEKE (FH):
HATEER:

Z IR
BRAIE:

1
1

[11 1 0Jou1 1

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

BOKE (FM): 2
WITAER: 1
ZHEBISES: [ o1 11 Jo 10 0] [ immediate data
#B1E: MOV
(A)« #data
MOV Rn, A
EOKE (F™): |1
Z IR | 1111 | lrrr
#1E: MOV
(Rn)—(A)
MOV Rn,direct
BOKE(FM: 2
WITEER: 2
THEFISRES: [ 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 (FM): 2
BUTREIEA: 1
Z I RAD : | 1111 | 0101 ] | direct address |
#1E: MOV
(direct) <« (A)
MOV direct, Rn
BOKE (F1) :
BUTREIER: 2
THEFIZRES: [ 1000 [ 1 rrr | [ diectaddress |
#]1E: MOV
(direct) « (Rn)
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MOV direct, direct
BESKE(F): 3

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

MOV direct, @Ri
BEKE (F): 2

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

MOV direct,#data
BESKE (F1): 3
WITEHE: 2
ZHEFISES: [0 1 1 1 Jo 1 0 1] [ direct address |

B1E: MOV
(direct) « #data

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

THEFISRED: [ 11 o1 1

#1E: MOV
(RD)) «(A)

MOV  @Ri, direct
BEOKE (FW): 2

WITEHA: 2

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

MOV @Ri, #data
BSKEFEN: 2

“HEEIES: [ o1 11 Jo 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

F<sre-bit>1R 2 MIAT /R A8 B4 1 Bl <dest-bit> T H6 & MIHR o 22, AMRIER
WA AR bR, A AN R AT BT AL AR A AN HAth 27 7E 2% A0
FrENL
TR AR ECHIWIME T, i P2 AR /£ 110001018, i 1 1O EIE % B oA
35H(00110101B). M54 41

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

PTG, AR EREZE, O 1EdEAS 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

Ifige:
TR

25451

BEKE (F1) :
WITEHA:
ARG :

#4E:

B 164 115 BT T B B 4R

LB AW 1600 BUE B B F5 £ DPTR . 16407 1 B0, S A 1 45 251 AN
3T . HADPHA AT g #datal 611 =775, TDPLA A7 2 #datal 61K 7
Fio ANFEMFRENL

LR A RME—— e
84
MOV  DPTR, #1234H
P 3L BRI 1234H3E N B Fe 4T F A7 2% . DPHAUME A 12H, DPLAI{E N34H.

— MR E 6 BIR TR A .

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>
Inee: CREFPAFGEES AL T EE (AR ik Rindsa

WRB: MOVCHE A KR T AT il as H AR 71 B B TRk B BUnds 4. ki i +
TR BN gs R R S 8 F AR A 607 IEhE R AF 2 (DPTRELPC) (R {iE+H
ey, S PAPC NI E Z A7 4R, JUTE ZUmas WA N BIPC 21T, PCHg e hn 2
FR I BAEMOVC 5 iEA) il Qs /& ADPTROIEHE A A7 4%, DIV B in) i
TEPAT 160 INTERS, AKSAL 2 A B 2 AL 1B 25 78 e AR S AT AR EAL

25451 ; s BN ARE AL F0~42 18], Wi F-FoIFEN B onasa b fE % #8 FIDBIY 45
L GEXTH) B XH4MEZ —

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

RET

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

WURAE % TR BT 2SS e N01H, $UTRIZ THIRRE, BnaeE
ARTTH. MOVCHE A Z HTHIINC AfE 4208 T /R & R B RETH S & . s
MOVCHIFE 2 AR Z MG F ARG TT, B4R T IETb IR, U AR B
B A TS ) 2 ga L.

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

#®1E: MOVC
(A) < (A)Y+(DPTR))

MOVC A,@A+PC
EOKE (FH): 1
HWATEHE: 2
ZHEFISRES: [ 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
ESKE (F1) :
WATREIER:

T RAD -

1A

SRR IE

MOVXHE 4 F T8 R0 S MM ECla A7 il 8% < ML B Hdi . Rl AE Rk h 4
MOV G M ¥ Xo MOVX I AP, EATZ 18] X AL T3 1 S EURRAM
A TR M ik 87 (134 2 166 ) o

ST A UVRRAL, AT TAE S AE A I ROMR IR A7 bk B & FH 3% PO T
HNERL/OY R L B BUNIRAMER S, SAZAHIE L ig . 45 B0 M B KIRAM
BRI, nl R 5] RS S A b bE S S . SR T AEMOVXEE 4 2 Aids g i 48
A, b 1 5] AV o

XF 2R, I HE R DPTR = A 1602 sl . 24 P23t 1 ) H % 2%
RILEDPHII AT, P2IIHRFIA TN 6 25 A7 88 PR R FOR IS S . 78U 9 U I R I 50
FEBIIS, X Fp oy A SRR EE, RN TR BRG44SR I & fr o .

FERSOREWL R, AT DUR A 08 A AR MOVXTE 4 . fE17 11 K& B IRAM
XA, BE R DA SR8 S DPAEP23 [ % ik 1 s 2, e m] LAS 3 4
B4, ARk A P23 1 _Bgr AR B ROBERIA HE AL MOV X R

3

BB AT — At S PR Mk 2 O S FORAMAZ 6 %, ¢ R256B (A Intel (]
8155 RAM /I/O / TIMER) , 1Z%A7-fifi &8 % 1432 3805 1 /% I1PO L, 3 LI P3H A T2 41t
AMHRAMIT 5 (132 {5 5o ot FPURTP2 A /38 FH 4 N /4t o 11 . ROFTRIA (540 4>
FN12HAI34H, AMTRAMMI34AH S ICAF i 1A 56H, W R TH K1 4 751 -

MOVX A, @RI
MOVX ~ @RO, A

Fa B SoH R il 2] 2N 28 A LLL AMHRAMIF 12H LG AR

2
[T 1 1 0Joo0 13

MOVX
(A) « ((RD))

MOVX A,@DPTR

BEKE (FH)
MITEER:

T RAD
BAE:

1
2

[ 1110 Joooo

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

S KE FET) :
PATAH: 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
YRR 1Z484 AT TSl RN A A A7 S B TR S 8 B B ek . TR AR R 160 AR
WIS AL AE AL R INas A1, 1 Ry S AL AP AL T A7 A B o« B ALK T-255(0FFH) , U E
i bR BUNEERRES . FERITIZIEAN, bR G R RS E.
2450 B B INESAKVIEAE J980(S0H), 217 2sBIKHILAE 160 (OAOH), MIFE4

BOKE (F1) :
WITREHA:
Z HEHIERAS :

#AE:

MUL AB

SRAFFER12 800 (3200H), FIF LA 7728 BIAH 453 2H (00110010B) , SN # 4% %,
i AL, BB %

1

4

[1 01 0Jo 1 00
MUL

(A7 (A)X(B)

(B)IS-S

B R TR A
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NOP
Ihee: wHRfE
WA PATAIRR G, BRLEPATHE RS . B TPCHL, HAh a8 Fbr S A
AL
2450 A D P25 75 51 B — AN A A P Rk, ke 85 AL
WM OEWD o FRUEFSETBRICLRIGS 741, AR fikeh K Ae a1 M HLaE A
o BRI R BOESINAANBAMOBLE A . WY LA IR A0 R J7 2UR SEBLRT R 1 Th e
(Bt WA BUR D -
CLR P2.7
NOP
NOP
NOP
NOP
SETB  P2.7
BOKE (FM): |1
Zi#EHEAS: [0 0 0 0Jo 0 0 0
#4E: NOP

(PC) « (PC)+1

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

IhEE:
THER

2541

PIAS T AL B I AR B2 5

ORLFE 4 thi<dest-byte>Fl<src_byte>JT1i i€ {1 P15 1522 B AT 1B A0 18 i alig
B, G5 RAFTRAE <dest-byte> T AR EE F. oo o ZIRAEAL bR E AL

PIN R AR, SCRFeR T IETT 30, 2 HERIE RO Rmasant, JilE
HOTCURHIZr A s T 0k BT, GRS HEsiE R Fhk. 2 H B4
RABEHESUET A, RSO B2 Rnessor B 4.

VERG: WRZAR IR S 51 B EROIRES, 4 <dest-byte> PR A%
P2 M 1 A 50 B o TR IR IR A, T AN A5 B L B ) Bt

B BN as 4R 3E N0C3H (11000011B), A7 45RO+ FIEE N55H(01010101)
JUEERSP
ORL A, RO
PATE, ZInES MM A ODTH(11010111B). 24 H AEAF 5% B3 5 5 5
BT, ORL¥H4 W] FHRIATATRAM S G Bl # A 25 A7 28 h I S BN L. AT
Hefy e B L BRI 8, PR T EE T DUR B S TERR A R I AL, T B2
BNERATEIZAT IR P S T U . PATHR S
ORL  P1,#00110010B
ZJG, EIORIEES, 4. IfEL.
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ORL A,Rn

BOKE (FT) :
WITEHA:

;2 T

#B1E:

ORL A,direct

ROKE (F9)
HUTRI:
IR
BIE:

ORL A @Ri

EOKE (F1)
WITRHA:

Z EHIRAS
181

ORL A #data

BOKE (F9)
HATRI:
IR
BRIE:

ORL direct, A

KR (F9)
HATRIR:
I
1B1E:

1
1

=|0100|lrrr

ORL
(A) <= (A)V(Rn)

2
1

| 01 0 0 |0 1 0 1] |directaddress

ORL
(A)— (A)V (direct)

1

1

[0 1 00Jo 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) V (A)

ORL direct, #data
RS (F1) -

HITEHEA:

— tHIRES

2

: [ 01 0 0Jo 0o 1 1] [ directaddress | | immediate data |
#BAE:

ORL
(direct) «— (direct) \/ #data

B R TR A
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ORL C, <src-bit>

hee: A EMNEZHEIUEE
WA G Si<sre-bi RN AR AT, MEMIAARE; BN, R AR ER M FIR
AL, EILGEST, MHIREES AT <77 FoRBEEERBU S/, H
PR SRR . TEPATARIRE SN, AFEm HAbAR AT
200 HPATITIRLSFEAIN, ZHANHPLO=1KACC.7=10V =0, 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(FEFH): 2
ZHEFIZRES: [ o 1 1 1 Jo 0 1 0] [ bit address
#1{E: ORL
(C) — (C)V (bit)
ORL C, /bit
BESKE(FEDH: 2
Z#EHEIZRAS: [ 1 0 1 0 Jo 0 0 0] [ bitaddress |
#2{E: ORL L
(C) « (O)V (bit)
POP direct
Thee: itk
AR SEHUCHABE TR E N ERAM B I N 2F, BRIBEHR1. 2805, K BIn N L 2
HdirectAT 1R ARG SoC (B0 20 H . iZBAEA bR &AL,
2451 VAT BT HIMIME N32H, AN EFRAMAI30H~32H 5 70 I HE 73 7 J920H, 23HAN
01H. M#ATH %
POP DPH
POP DPL
ZJE, FRAREMEA K30H, HHRfEE A N0123H, BLIFE 4
POP SP
P AR £ N20H o
ER: EXPEFRE LT, RS NS (200D 287, ARFeE a2
2FH, RFHEEE20HK SN, A 20H.,
BESKE(FEDH: 2
HITRAER: 2
Z#EHEIAD: [ 1 1 01 Jo 0 0 0] [ direct address |
#1E: POP
(direct) < ((SP))
(SP) < (SP) - 1
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PUSH direct

hee: JEfk
UEER:  RRAREFE LN, RIS K direct TR R AR 2 N 258 B i B FHAR TR £ 48 1€ 19 M ERAMAT:
R TTH 25, ZEIEA bR AL
2400 WAEHEN W RS R I R TR (E N09H,  FiEfR 4 DPTRAME N0123H. T AT
AT
PUSH DPL
PUSH DPH
2 )G, FRISETAEJ90BH, I EIE23HA0IHS HIAEN M HRAMIIOAHAIOBHAE fif 2.
JuZ .
BESKE(FED: 2
ZHEBIZES: [ 1 1 0 0 Jo 0 0 0] [ direct address
#{E: PUSH
(SP) « (SP) + 1
((SP)) « (direct)
RET
hee: MTHIFEIRIA
RRE: BUTRETIEAN, B KPCHE R EAL 7 FMRAL 3 WA R, ARFEET 2. 2R
G, TR MTE B PCIE T B btk AL TR a7, — RS OL T, %38 2 FIACALLEL
LCALLECAEH o« B8 4 HIPAT AT AR EAL
2450 WARIREIPIME NOBH, N EFRAMIKIOAHFIOBHAEfi% B 76 P (I 23 5 N2 3H AN
01H. NI#E4:
RET
PATIE, HRIGEAEN09H. TR MO123H M hEAb 4k 4L 301 T .
BESKE (FH) :
Z#HEIAS: [0 0o 10 Jo 0 1 0
#{E: RET
(PCys55) < ((SP))
(SP) « (SP) -1
(PC,,) < ((SP))
(SP) « (SP) -1
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RETI
INRE:  hIR [
WA PATIZIEAR, B MR PCE R AR AL T, RE IR E R R, R
BEZ RS R HAb b i, AR FREHR2. HALFIERAZ . (HEFIRETFPSW
A2 K E B TR RS o FEFF I 4k 2 DO 77 AL (P CAELIT X 7 ()t ik Ab T 3644
17, — B N R IOh BN O H) R —2%484 . EPATRETIHE AN, WHRE— M
SR BAR I B A e 2 i Hofl P BT AR S A A B, IS A FE A B e S 1 vh () v B 2 A7
EHAT144E4 .
26450 WARTEE WG NOBH, 45 B AE Hi 0123 HAL 48 4 $AT 45 s ) A=A b e,
RAMOAHFIOBH S 25 70 i 23 HAI0TH . JUHE 4
RETI
PATE SR, MIRET A 09H, TR (] R R R 4k 4 0123 H I FF 4R 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
IheE: K BInEAh M BERALE R A
WER: K R s s e fe 14, Hp AL TR S BIAL0. 1% 3R A IPAT AT AR AL
245 EEINSEKAZN0CSH (11000101B) , N4

ESKE (F)
1T

= I
181

RL A
PATIE, BEINLSMINEAERSBH (10001011B) , HAREAASZ0 .,

1

1

[0010Joo0o 1 1]
RL

(An+1) <~ (An) n=0-6
(A0) < (A7)
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RLC A
hee: LR AR
YiRH: B EsrsAr BRI AR E B AR 1AL, AT NI RR S, HEATRR G
WIERIR SR RII0. ZFB4 AR HARbR B A7 .
450 RE R INEAR{E ~N0CSH(11000101B), NI454
RLC A
PATE, 2N 4R9%0E 48 H8BH(10001011B), HEA R L B A7 .
BSKE(FEH: |
ZHtEI%RAS: [0 0 11 Jo 0 1 1]
#1E: RLC
(Antl) < (An) n=0-6
(A0) «—(C)
(C) < (A7)
RR A
hee: ¥ BN ss i EaR AL G R
YRA: K RIS I8N BRI AL AL, Mo RIAT, BIPEIA AR, 1%1E
AR EAL
2450 W RN A FOCSH (11000101B) , NIFE4
RR A
AT G BN N A2 ROE2H (11100010B) , AR G4 A 52501
BSKEGEY: 1
HITRHEE: 1
ZHFIZRES: [0 0 00 [0 0 1 1]
#1E: RR
(An) < (Antl) n=0-6
(A7) < (A0)

R IEE SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966
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RRC A
Ihee: WS AR
WEER:  BUMSES IS B AU AR £ —RIEA L 167, Hp Ao N br &, FEAbrEN
VIR ERE BINLT . 182 A HAh AR EA7 .
2450 B E N1 J90C5H(11000101B), HEMIFRE N0, MHE4
RRC A
PATIE, 30 22 8 4% H62H(01100010B),  HEA7 R &4k B A7 .
BESKE (FED: 1
ISR [ 0o 0 01 Jo o 1 1]
#¥{E: RRC
(Ant1) < (An) n=0-6
(A7) < (O)
(C) < (A0)
SETB <bit>
IhgeE: B
YiBA: SETBIEA T AHN AL E 1, HAERAEXS ST D23 by B B At v BB F-hE 07
1248 A KAt bR E AL
245 WA ERE R, i O HURES 934H(00110100B), M54
SETB C
SETB P1.0
PATIE, BAFREAR N, a1 RS AR 35H(00110101B).
SETB C
BEKE (FED: 1
THERIES: [ 1 1 01 Jo o 1 1
#:{€:. SETB
(©)«1
SETB bit
ESKE(FE: 2
WITEER: 1
ZEHI%RAD: [ 1 1 0 1 Jo 0 1 0] [ bitaddress |
#:{€: SETB
(bit) « 1
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SJMP rel

IhRE: JEBkEE

TR FEP AR Blrel Fros bl 40T . B AL a0~ kb 5 EoRPCE M2,
R FHR L 5277 (Birel) FTRRIE TF5 M s insPC L, 53 KHPCRIE
BRI E Anhhl . BTk, BREFEMOVERR MRS (RISIMP) Hulik (W RT 128415 il 5
12775,

Z20:  Bhr S RELADRXYS MR A M hb A T2 P 7 g 25 0123 H M bE, T 454>
SJIMP RELADR
g% G AL T0100H, 444758 Z%i84 )5, PCEALR0123H.

WHE: TELf, EHESIMPH T —&f8 2 Mk /20102H, ik, BEEEHmE
FoN0123H-0102H=21H. H4b, MR SIMPHIWE TR ZOFEH, MA4M R A 14645
AT IRTEIR
ESKE (FTH): 2

ZHEFIZES: [ 1 0 00 Jo 0 0 0] [ rel address
81E. SIMP
(PC) — (PC)+2
(PC) « (PC)+rel

SUBB A, <src-byte>
IhRE: AL IIEE
1RR: SUBBHE4 M 2N &% A ek 2= <sre-byte> T 4 1 715 48w K BUE M gk bR &, I8
EEHMSERE T 2N F . WRPATIER S 700 B, SUBBNG 2 B AL
bR GERMEAD o BN, EEHAFRE. (WRERITSUBBIE AT, #EAkRE
COAWEN, XEMAEERTIRAT 2R E IR HE R, = T BRI AER
ATARZRAR AT, AT A% VRS E A — R M BUmas P 2 D W SRR AT 0%
BREEAE, 3N EEEAL, AR EACS B B AL I oA
fir; TISETALEA, BRI AMEAL, MBehiiks, Wik HirEOVHE B,
MHATE RS BRI IS N, FOVELL, MERRAE IEBR 6 B L fE op =2k
T BE, EREURIER I R R e A T IR
R e o S 1| s W= & 2| R = I 7 1| = &7 2813 1] B 72 | SRV B4
Tk
25451 ; W N AR s A BE NOCOH(11001001B). A7 AR R2I¥IE N54H(01010100B), 3k
FibrECH B . W FiE4:
SUBB A, R2
PATIE, ZInEsHEdE4s J974H01110100B), BEALFR & CHIHBIBERL IR £ ACHE
%, AR ECH BN,
VER: 0COHIR X S4HMNZAATSH, (HIE L&Y, B\ TF7ESUBBYR&HUT
A, BHARECOEM BN, R sh b T B Ll r &, 182]74H, KL,
WA BT ARG 8l 2R s ST, AR ECHPIRAS R A, M4 N ECE
CLR C 84 fE bR ECHE .
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SUBB A,Rn
BEKE (F1): |
RIS [ 10 0 1 [ 1rrr |

#1E: SUBB
(A) = (A)-(C) - Rn)

SUBB A, direct
BOKE (F1): 2

WITREA:
ZiHEFISES: [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 0 1o 1 1 ]
#2{E: SUBB
(A) = (A)- (O - (Ri))

SUBB A, #data
BSKE(FDN): 2

WITEHR:
Z#EHEIAD: [ 1 0 0 1 Jo 1 0 0] [ immediatedata |
#1E: SUBB

(A) « (A) - (C) - #data

hee: P BRI E ARy
iRA: SWAPTR A4 BN gs K4rr (hi3~070) FlvEahs (fSr7~f74) Bsiskirsci, szbr b
SWAPHE At Al WAL IR R 2 o %48 AN FEIRAR EAT
2450 W RN KN A NOCSH (11000101B) , MIFE4
SWAP A
PATE, BRI EEESCH (01011100B)
BSKEGEFEH: |
HITREE: 1
Z#EEAS: [ 1 1 00 Jo 1 0 0

2{€: SWAP
(As) <<= (Ary)
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XCH A, <byte>

TIRE:
T4AR

2451

XCH A,Rn
BSKE (FT) !
HATERR:
ZiHFIYRAD
BRAE:

XCH A, direct
BSKE (FM):
PATEHA:
4G -
#BAE:

XCH A, @Ri
BSKE (FT)
HATEER:
BRAE:

2T e BN A A AR A

XCHR 4 F<byte>flr i 7€ 1718 R A AR BUngs,  [FIEPE Z2Unas e N &
B N\<byte>FT{8E M F LR, $54 T IIREAELERN B M ES R v S0k 70 %
FRRThh. HEShEMmE AR Sht.

RO N 2 N hE20H, B a$()4E A3FH (00111111B). A FRAMIK20H 5§ 5C 1 N
25 975H (01110101B). M54

XCH A, @RO

PATJE, AEBRAMEI20H 5 TR A8 3FH (00111111B), N8 A48 N
75H(01110101B).

1
1
[T 100 [ 1rrr

XCH
(A) <= (Rn)

[[1 100 Jo 1 0 1] [ directaddress |

XCH
(A) < (direct)

1
1

[1 100 o1 1 i
XCH
(A) <= ((Ri))

R IEE SRR T AR A

FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 153



STC11F-10Fxx &R 5 ¥4 ML IR RS STC — 80515 HLABREE — M, 4Bk K805 1 WLk TH A 7]

XCHD A, @Ri
IhRE: H B ngs A @Rixs B 5 G B0 R4
ER: XCHDIE4¥ Znds N A MR (F70~3, —fE T Nt ¥k BCDS) ja) %
SHEM A RAM SR T B EAT S e, S B ImETE (hL7~4) FIAZEm. 54k,
ZR AR EAL .
4. FEROMRAT 7 HHE20H, ZINESH A 24 A36H (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 A4 A
35H(00110101B).
ESKEE: 1
HITAHA: 1
ORISR [ 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) 5 154 BB L #k 47 18 i  5lis 57,
S RARAFAE<dest-byte> T UK T B B . 238 S AR E AL
PINERE R AR RIS R o T 17730 24 H ROy Bondsns, YAt 4L
ATLLR A T 0l BT, A7 M3 TSI RIS Tk 24 H U2
A BT REE I, UREREROAT DO RN e ST E

T WRAZE S BARAE B 51 L RPIRZS, I8 dest-byte T AR (4 it
7 it 1 i S A 8 T AR i, i AN A5 R S ) A

2451 B BN ge A 25 A RS0 N 2243 9 F0C3H (11000011B)FI0AAH(10101010B),
ER

XRL  A,RO
PATIE, RINFPIN AL H69H (01101001B).

4 H KR RO W B S T BRI, 1248 2 TR FTRAM LT EE 5 17 4%
AL . BARBREE A U, fEBATIE R S e . $R4:
XRL P1, #00110001B

PATIE, PIEARINIS. 4. OB EUR.
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XRL A, Rn

BEKE (FT) :
MITEIER:
Z SRS

1A

XRL A, direct

BSKE (FM):
BATREIHA:
ZiHHISRAD -
BRAE:

XRL A, @Ri

ESKE (F1):
PATREHA:

T SRAS
BRAE:

XRL A, #data

K (FH)
HATR:
IR
HR1E:

XRL direct, A

BOKE (F1) :
PITRHA:

Z HEHIRA -
#BA1E:

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)
HUTRH:

b 2 A

$RAE:

3
2

|Ol 1 0|0011| | direct address

immediate data |

XRL
(direct) «— (direct) + # data

B R 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|1rrr

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 R 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 R 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)
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ANL C, /bit
Bytes:
Cycles:
Encoding: | 1 011 [0000] [ bitaddress
Operation: ANL
(C)—(C) A (i)

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, N A 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: | 1011 | 0101 | | direct address | | 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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Bytes:
Cycles:
Encoding:

Operation:

2

STC — 80515 HLABREE — M, 4Bk K805 1 WLk TH A 7]

| 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
€)1
ELSE
C©)«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

R IEE SRR T AR 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: [ 1 111 [o100
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 Joo 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 - [[(As) > 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
(A)y—(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 [oO 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 oo
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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] I 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 R 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: [ 0o 1 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) « (PC)+ 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 O0H. 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
T3 [E S T PR A ) HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 173



STC11F-10Fxx & %1 8 5 {45 7

STC — 80515 HLABREE — M, 4Bk K805 1 WLk TH A 7]

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 addrl6
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, @Rl ;B<=10H
MOV @RI, Pl ;RAM (40H) <= 0CAH
MOV  P2,Pl ;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 [ 1 rrr
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 1 1 [0 1 0 0] [ immediate data
Operation: MOV
(A)« #data
MOV Rn, A
Bytes: 1
Cycles: 1
Encoding: | 1 1 11 [ 1rrr
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 | lrror | | 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: | 1000 [ 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 10 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 1 Jo o o0 o] [ immediate data158
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)+(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
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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((Ri)

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) V (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

| 0100 |0 0 1 1] |directaddress| | immediate data |

ORL
(direct) « (direct) \/ #data

B R 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,/OV ;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

184 T I L R T A PR ]

ML 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 /2956 / 2947



STC11F-10Fxx & %1 ¥ 5 {45 5

FARSCFFME - www.STCMCU.com IR HiA 285 113922829991 HER I : 13922809991

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) ()
(©) — (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) < (Antl) 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
(Ant1l) < (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
(O)«1
SETB bit
Bytes: 2
Cycles: 1
Encoding: [ 1 1 0 1 Jo 0 1 o] [ bitaddress
Operation: SETB
(bit) « 1
SIJMP 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 SIMP 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)

— N

[1 00

SUBB
(A) < (A) - (C) - (direct)

1 |0 1.0 1] |direct addressl

1
1

[1 00

SUBB
(A) = (A)-(O) - (RD)

1o 1 1 i]

B R 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: | 1 1 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: | 1 101 [0 11
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 1 00| | 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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FoE THTRY:

T R G N ECPU R AT X A SR 2 1 S b B R ST R B Y

2 rp S AR FEHLCPU IR 7R AL ER B S s A FUR A2 T B 2GR, ZRCPUE 4
M AR, Bk amix AR oy, REECUE, R B ERE W, 48R T
1B, IXFEREFERR T SEHUX R DR RO R B R 58, 1 RCPU A Wi SR IEAR S
Widi . FEMHLE R T RS — V2 AR W, LA TR IR R [ CPUTE SR T, R e
JIR 25 (R, 3 A AE LE CPUR S e 2B — AN o B 05175 S A4 1) R 368 5 AR o I 4 B 2% St
BA, oAb B B B S R Wi SR YR, BB B — S TR WA — MR ). CPUEL R S
INEAT 56 250 B v A R T 3K

M CPUIELEALEE — A Wi SR I (BATAH M R WR SRR » RET 54—
RS LG R IS SR . W CPUREHE B 45 X J5 sk R Wi M IS5 A2 7, i 5 A BRAL S
T g R, EELLE, FRERERE T W RS, XN R BT E .
XFEM R RGN Z R RS, B R WHRE RN P RGN B B R 5.

STC11/10xx 251 0 F HLERAE T 6 P RIS, S48 B AMEh Mro(INTO). I 830
T AR ETIANTL). i 281, 5 1 (UART) H T, A% ERI(LVD) R . 7 (o
Wl E A 2N R BT e 2. P AT DA S A HR BT Fe YR SL(EA/TE. 7) BRI H W 149 70 77057 K B i Bl
AR WG, AT DUFIFT A S T AC O R A CPUMR AR B (1 T R s A — AN bR
A DA A ST 3 A FF A sl oG Wk S s SR e o ¥ a R B Ak
S 1 R W SR AT CLAT WA S R b, 2, ARAR Se 2 i) R W SRS T LLST B i £ S 4
IS T . 24 AN LI S 2% 1 F B TR0 B 2 A i, K E 7 400 VS ke 5 2 95 4 1 7 I A
Hilr. STC11/10xx FF1 R 7 HLET 25> H B 2 1) 207 40 T 3R 6-1 s

MIEESHEBE TFHERAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 193



STC11F-10Fxx &R 5 ¥4 ML IR RS STC — 80515 HLABREE — M, 4Bk K805 1 WLk TH A 7]
*6-1 AT

e 7 9 R | AR R SE A | R b S g v B | PR e K0 AR e | HrITiE SR AR | Hh B e R
7| EHhE | MERIRT (IP) (i) €=0) 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

(IR T)

Timer] | 001BH 3 PTI 0 1 TFI1 ETI/EA

UART | 0023H 4 PS 0 1 RI+TI

LVD | 0033H| 6(lowest) PLVD 0 1 LVDF | ELVD/EA

B EARFIR D BE AP AE AR IP PR AL, DR P I e B2, 5% 48051 HL A AL
L SE e A

IR CIE S Hifs, T WrdE T S e hkrs, il
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 28 Bt 45 74 7~ 2 I tn 1l 6- 1 s

Timer0 / TFO

TCON.2/IT1=0

INT1—o¢
TCON.2/ITI=1

Timer0 / TF1

>

LVDF

L4

E
uaRT =>4 > ofo

A 4

b WA Hr LS g
il 25 f7- A 1) P A N i
v ' It g
IEZF 1188 IPZF A7 2% R S 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 )
O\CO » r
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 Ge 4584 1K

R IEE SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966
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A1 T BT O(INTO) R AR 8 7 L (INT 1D BE A B P e, B R BRI AR o 35 SR A SR e
W bR S AT S 7 T 5 A7 2 TCON A TEO/TCON. 1 AITET/TCON.3 o 24415 v W A 55 B 2 40 Vi Sz
i, HWriE SRR EAIIEOMIE] 2 H #1750, TCONZFAE s+ HIITO/TCON.OFIIT1/TCON.2 ¢k
SE T AR R T O RN LA F P i 75 5 A2 TR B Ak & 77 e R ITx = 0(x = 0,1), IS4 REGiTE
INTx(x = 0, )R BE BV J5 o] = AR AR . WiRITx = 1(x = 0,1), A RGAEINTX( x=
0, 1) B R B US Jm 7T 72 A2 AR b by o A0 38 P B O(INTT0) AT A 05 H 7 L (TNTT 1) 3 7T LA s 2
B B ASE UM i

SE I 0N LK) Wi SR AR EALETFOMTF . 2458 I 2827 /7 28 THx/TLx(x = 0,1)¥6 i, ¥
HFREN TR (x = 0,1) W BAL, ER 8 Z A . 28 WL AT % e I B i, s i 2%
3 bR EALTEx(x = 0,1) 2l A7 4 .

2 E AT 1 R Wi SRR B LR T A B 47 T 1R 32 AR i SR AR B AL TT R AR (T — A4 oA T
JG, HAT O ST A

MR (LVD) & HLVDF/PCON. 5% SR P AR 1o %407t 55 FH A A5 4

IR R A AT N B S IR R6 2R

#®6-2 Wbk

TR fil AT A

INTO —_ 1. 3 — - S
(S 70) (ITO/TCON.O = 1): Ff¥#s  (ITO/TCON.O = 0): ik F2°F
Timer 0 SE I 2503

INT1 1y TR o o
BRI ) (ITI/TCON.2 =1): Ff&#  (IT1/TCON.2 = 0): fik Hi°F
Timerl SERS 28 Lk

UART RI% B A7 5E K

LVD FELYR R T B 2R T LVDA I H
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6.2 hTHFS

o Ly (AL LE: WS EH R o
e fiih it | e Lop | it
IE Interrupt Enable | A8H | EA |ELvb| - | Es | ET1 | 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 H5STCH/10xx R 5T HUP WA SR I A A A7 a1 HZ— xS Bk ey 77 4%
BEAT 4

1. Fif R IFEHFFRIE
STC11/10xx 5 F1| By HLCPURT A Kt ) T T8O B i, 55— 4> v Wl & 5 4 Fo v v e, 2
1 PR A Hh T Fo V25 A7 AR IE. (TEVRRIR DD RE S A7 o, BRI T U N ABH) FEiH, oAk alan
‘FZ
IE : bt o vr &7 feds (Rl Aratik)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1IE ASH name | EA | ELVD ES | ET1 | EXI | ETO | EX0

EA : CPUM AT o irf= 47, EA=1, CPUJFRCFI, EA=0, CPUBERATA I W 1%
EAFIAE F 2 A5 o W S0 14 T i 2 ) o BI3% A W 1 S 2 EA R ) FLROE 52 2% R IR E
T R BT SR VA A 4%

ELVD : {& RS I e vrfr. ELVD=1, FeVERERM FWr; ELVD=0, 2% 1EAR AR o .

ES : TP Wi VL. ES=1, RVFHEATOIRW; ES=0, 25T 19,

ET1 : SEN/ATEES TG b oAz, ETI=1, RUFTIHW; ET1=0, Z&-T191H.

EX1 : ZME Wi i o viir. EXI1=1, FSRVFAME B Rl EX1=0, A5 1EAMEH W71

ETO : TOff)3 R W fo 4742, ETO=1, FFTOH M ET0=0%% 1ETOH .

EXO0 : AN W0 T i hr . EX0=1, foiFHlT; EX0=0%% | rfli .
STC11/10xx A HLE AL LG, TERETEO, B FEFE “17 808 “0” IEMM AL, 58

TR VFBRAA 1A v W ) T R, A — A e BV v 6 0 R CPU s B . B

HIER A AT AL # /46 4kSEBL (SETB BIT; CLR BIT) , 0] <= 5 4R & S8l (]
MOV IE, #DATA, ANLIE, #DATA:; ORLIE, #DATA: MOV IE, A%) .
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2. B RITHIEF FRRIP

B4 8051 . i LA AR TR e, BN de AR e 2%, v DASEER S 2% h Tk & .
STC11/10xx R 5 B/ WL e 2 5 4E Gi805 1 i 5 A M 7%, I ¥ B ARk ThRE S A7 28 W E 1P, Wk
FL A S 25 B N AN R R S

—ANIEAESAT BURAR S b W B s AL e b B B b 7, (BAS BE 0 53 — MR S b b B
T, —BEHUTRIEHR, BRREEARETI, iR [\ 355 5 FRHAT — 25484 4 e S 5T 1 R
WrHIE . LA iR vl UE 44 R T T P 2k JE AR«

LARAE S g W mT 9 s R S e W i R W, 2 AR
2 AT A —Fh b i O R R O ARG, — FAG BN, A2 P e 14 1R 2 v Wt BT o B

STC11/10xx 51 HLFr HLE) v 9 2R 26 G 4 i 27 A7 2 A& = F
RNt e i e e (M IR VA 511W)
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 Hh AR 2 g5 il A

4PLVD=0}, i H A - W7 A S AR A 56 2 T (AR S 2%
MPLVD=11, IRl A W B AR S 2 i (e Sk 20
PS: 5 DR S sl Ar .

PS=00F, = O W S AR A S g b T (AL e 4%)

PS=11f, R WO BRI S 2 W7 (B e g0
PT1: JE &8 1 i Se AL

HPT1=00F, &35 1 WA AR 26 2 B (AR 26 40

HPTI=11f, 5251 WA BRI S g b b (i e 40
PX1: A8 b i 10 S Sz il Air .

PX1=00], A0 W 1 A B AR S 2 Hh e (AR 2E 40

HPXI=18}, Ah38rh i UM BARAL e 2 b (Rt s 4%)

PTO: & 250 Wit Je edz Hil A

HPTO=01, &I 250HH Wi A AR Je 2 Hh b (IR 240

MPTO=11f, &I 250 WA FARAR e 2 b (i 2e 40
PXO0: A8 Wrof e ez iz .

HPX0=0HF, A A W0 A B ARAR Ja 4 Hh b (AR 2 40

LPX0=11F, A8 Wro A BARAR Ja e b b (Rl e 40
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3. ERTES/ i H ST HIF ERSTCON
TCONAE R 25 /1H AR TO. TR M7 A7 4%, FIRWA/FTO. T13 H R W A4S K

FRIBTRSE, TCONASZ IR :

TCON : EN 88/ Has 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. TR, WVHEF G5 207 28 e i B
“1” TF1, [ACPUERPWr, — BEARFRICPUNR Flri, A HEEE “0”7 (WAfH
EWEAEE “07 ) .

TR1: E #8147 1 R4 .

TFO: TO% i Wrbrd. TORE RVFTHELLE, MVHMEH G4, L= B e, |\
“1” TFO, [A)CPUiERWr, —BE{RFFCPUMIN Z W, 4 ik (Haf i
BAEO) o

TRO: SEN 220 T HIAr .

IE1: Ak ligRyE (INT1/P3.3) #r&. [El=1, AW aICPURE Rk, 4CPUM N %
FRITET ARG “0” TEL.

IT1: APEF L R Bk 67, IT1=0, INT1/P3.35| I L (1 FE S 5 0] fisk 2 41355 - thir
1. IT1=1, APER-RWr N R RSk 7 20,

IEO: AP lroigRIE (INTO/P3.2) trdi. IEO=14ME5rhT0A CPUE K R I, 4CPUNH N Ak
HA IS, EEEAEE “0” TE0 GAlfiik 7D .

ITO: AP o b i Y6 2R 28 3% 5% 47 . 1T0=0, INTO/P3.25] I 4R e 7 A7 fish & 40 v 170
ITO=1, #MEBHBI0N T B H fid & 7 2o
4. HITOEHIFFEZSCON
SCON N HAT 45 27 4785, SCONME AU -
SCON : AT 45l Z7 /748 (A Hhk)
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:  HATOHEWCRWIRRE . 25 54T LR vrEa B L7 R0 T, Tl e s 380 5 8 067 B s it
Bl #UOrL. 20 3LAE HSM2=0F, WG 4B A Ry B 1 a7 H L
J5 28y 3 TAE HSM2=18F, TS B 2 oM BARRB A )5, [FII iR BRI EIF
AEA7 a1, RIJ91367R B3 4T 1 1IE [ CPUFR 75 rh b Gsdeh ), RTAA 45 et FH /- f v
Wik 5 E R
TI:  HTHURER bR E. RATOILUTROKIER, &4 RkiEesMEdE, mEEEL; AU
Jra1. Ry 3 KAEN, EREE AT B 1. TI=138 R 47 L 1IELE[EICPU
B FR T (IR o EAVERIZ, CPUMN K% g R, M 3AT oh Wik 55 R 7
BFIEABTIES, TIAAHH PR W RS T S E.
SCONZ A7 a3 M HAAL S5 h Wi T %, FEHATEN4H.
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5. RIERNFEHEXFFRS: BIRITHSEFEEPCON
PCON K HLJE % il 27 47 2%, PCONAE 4 F -
PCON : HLJG{EHI| 74
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl B0
PCON 87H name SMOD | SMODO | LVDF | POF GF1 GFO0 PD IDL
LVDF : %SRS IR G AT, [7) A 5 A2 0 A 0 o B i85 SR A 28467 o
FEIEH TAERI S N CARIRASES, 5 Py AR s R Ve o/ TR EA I T TR s, %A
SEL, SRERA AR BV TC IS, BILE P38 CAF B Ve o T 0 A I TRl B
JER, ANEHERA RVHEESN W, ZE8Es N1 B REE, HoE, W
P B AR R Ve e 4k SR TR A T IS A s, 1247 X E s BB N L.
FESEN I TARIRZSHT, a0 SR A I o B AR AV ol = A v W, DU AE R N dt B A 2
Je s ARSI F AN TAE CLRARIhAE . U Bk S04l P2 A AR SR A Fh T, U AE 3N
P S, KBRS B R 2 TAE, 78 P A HUE Ve oI TR A I 1T He e
e, PEAEAR AT W, ATREMCU M i IR S e i
YR 1) 25 A7 28 PCONH 1 oAt A7 SR A W e o, TE U AMEAN2H
TEFR BT O VR BT AIE A, AR G A W AH S ) 7o YR 2 ELVD/IE. 6
IE: I RiFaifiay (Af7SHhh)
SFR name | Address bit B7 B6 BS5 B4 B3 B2 B1 BO
IE A8H | name | EA | ELVD - ES | ET1 | EXI | ETO | EX0
EA : CPU[F I o irdsilfr, EA=1, CPUJFBUH W, EA=0, CPUJEM A I ki .
EAFIAE 52 15 o W 5o 140 FE R 3 ] o B A T 1T e A2 EA S ] FL UG8 52 45 R s H
CU PR HR BT 7o V4 A 428 i
ELVD : fiRJERGI B o4z, ELVD=1, FVHRERNF B, ELVD=0, 25 EA% A A .
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6.3 FETEER

STC11/10xx F 4 # AL TR B b Wi B A 2 W e 4, 0 T3 28 b i SR IR AT 2 AR
AEA S W sAR AR Z P, TSI G P T I S5 R PR R . — N IEE ST R AL B4
Wrae s e Jeh b T, (EARER S — ML P W pr R i, — EPUTRISR, B R
[Bl45 @ RETI, R [A] EFEFJa AT — 248 2 74 BEM NEHT K o i FRs o LA B TR W] U980y T i
PR FEATN -

LARIESE b Wl g L Se g Wi i, [ Z AN
2 AR — b iy ONE R RPOLRARS) » — BAFBIMEARL, A2 FEAE 1R 2 W o

LRI UAS A — L SE 2 o i BRI, W — A ERAG B AR ST, Bk T A B A 2 IR
Feo XAHH TR MBS RN, ERINAAAES — MBI S5, STCI/10xx R 51 # 7 HL#
T AL S BT AR

ML AHIKY
0. INTO (highest)
1. Timer 0
2. INTI
3. Timer 1
4. UART1
5.
6. LVD (lowest)

WEARAEHIC WS A, W EW TSt kS, 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 AT IE
25 e A T ELAECPUMR S, FEREFE R R, R RS T a0 A

H5 B ) s k2 AR B R RS PCs
o PRAT R ) TR S5 R

HH BT IR 552 7 TSRTE BGRH 12 R B AH B 11— 28484 . TSRLARETT (Hr iR [R]) 48 24501, KPCIE
MARHRHELR], FEREECRI PR E, 25 MEFEFF RIS Ak S 34T .

2R W e N, R IR AR U A PO I BUERR A T I, A [RZ R TR AR X B
B TR S5 FE e B dn il . S TR TR AR SRR BN IS CRP R BT &) M

L AT IEBIAT TR 2 i AT 72 B
2. PCIEBUEAR;

3. BRI

4. FHAE[R] 25 55 HeAd 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 BhIEE . T W s DA T
REFF A1 % T AR B0 2, BT LA ERE 7 I8 156 18 W oAb aE 1 4, ad v iy 1) & X (LJMP
MAIN) .

R AREHIRETIR AU RETIHE A

RETHE 4 BRI REF HIPCIR [1] 3 J5 K T Ik (g4 7, (BERETHE 2 V%A 1 % T W0 26 JOR 24 fid
REHIIhEE, RWiEEH KRGS YRR T, )5 RS IR 9 AR 2 o W ROk A b
W] N

25 P AE IR SRR R AT TONARIRAE, IAERETIHR A $A7 1 B 3k 47 AH B A H ke 4
i, BIAE SRS R T PUSHAE 4 5 POPHE A W i BT Y, 75 TIAS B IE A 3R 5] 7
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6.5 SMERH IR

AR TO(INTO) A M B A B L(INT 1) fisk & A B Rk i & 7 3K, T B fish T ORI H P ik
77 K

TCONZF 47 2% F1 fIITO/TCON.OFIIT1/TCON.2 ¥ 5E 1 AhEH WrO AT 152 N B i i 2 38 A2 A FRL
PR . IHRITx = 0(x = 0,1), HARGAEINTX(x = 0, 1) BRI R T BV J5 AT 7= Az 2348 I o
WERITx = 1(x = 0,1), A RGAEINTx( x= 0, ) EIERMMK H T J5 A 0T P2 Az A i o A0S A Ik
O(INTO) AT 138 H 1By 1(INT 13 1] LAF T K5 54 1 WL $at A Qe i

H T RGN Bt SR8 R W 5] BCRAE LI, BT DA T R R 2], NG 5 Rz 2D
YeRF2N RGN Bl o QSR AN R WA T BRI, B SR DA AR AH N 1) 5| BV R g P 2 1A
RGN BE, T HAGH T B B — AN RGN B, A BERRZ T BRI CPURIN B . [FAE,
YA A TR A FESE AT A, UL SR A Z0FE A NI 5] BRI R FLF 2024 RGERT B, X R
A BERA PRCPURE S AS I B Z A L T15 5
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1] : A A o |
6.6 FELNIXIZF

6.6.1 JNERHEROANTO)HIMIXIZRF (CIEF L HRmIZF)
1. PR 1——ERINER R TORY TR A R

CErF:

/* */

/* --- STC MCU International Limited */

R VORUAE S L BRI el 1\ 2 — %

/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
L B2 e el el 3oil e & TL R 1 N —— *
EF e Il e A T I L o O3 B e — *

/* */

#include "reg51.h"

//External interrupt0 service routine

void exint0() interrupt 0 //INTO, interrupt O (location at 0003H)
{
H
void main()
{
ITO=1; //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; //enable INTO interrupt
EA=1; //open global interrupt switch
while (1);
H
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SCHRIZFF -
/* */
/¥ --- STC MCU International Limited */
JE RN VOB Y - IT O 70 117 272 ——— *
/* --- 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 R h BOCE T E B A T STCRI SR M AR - */
/* */
;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  EXO ;enable INTO interrupt
SETB EA ;open global interrupt switch
SIMP  §

s

;External interruptQ service routine

EXINTO:
RETI

END

T3 [E S T PR A ) FHL: 0513-5501 2928 /2929 / 2966
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2. EF2——ERIMNER R BRORY T PG P AR B2 4 FR 4R 5K

Cigr

/* */

/* --- STC MCU International Limited */

/% - WRSTC 1T FR 51 5 HLAMN 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 k2 o el o 3oi L e G T0 T 1 N —— *
g i e S e 1Yol g (017 e I J— *

/* */

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

//External interrupt0 service routine

void exintO( ) interrupt 0 //INTO, interrupt O (location at 0003H)
{
H
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++;
H
H
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CHRIZFF:
/*

*/

/* --- STC MCU International Limited
f* - JHZRSTC 1T R F 5 A HLAREE A WO B e i A =X
/* --- Mobile: (86)13922805190
/* --- Fax: 86-755-82905966
/* --- Tel: 86-755-82948412
/* --- Web: www.STCMCU.com
AN SR BAERR ol BRAE S E S AR Y,

*/

*/
*/

*/

*/

AR ERE P A B OCE RN T STCH BB AR - */

/*

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 R TR A

HHL: 0513-5501 2928 /2929 / 2966
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6.6.2 FNERFREFIANTD)RNIXIZF (CIERF FLRIZEF)
1. 2R ——ERANER AR 1 B TR BB R B

Ciglr:

/* */

/* --- STC MCU International Limited */

YR Y I WX 17 S T 3 gy 1 S— */
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
L T I ST e e ] 0 — %/
B R LS Ll LR 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 */
O TR U L oI T ey 1t P— J
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* - Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S 2 s g e @ i o7 ) S — *
R T e T el g g —— )
/* */
;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  EXI1 ;enable INT1 interrupt
SETB EA ;open global interrupt switch
SIMP  §

>

;External interrupt] service routine

EXINT1:
RETI

END
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2. EF2—ERIMNER R 1 89 T P A P TR B2 4 FR AR 5K

CizFr:

/* */

/* --- STC MCU International Limited */

/% - JHZNSTC 1T FRA 5 AL A W 1 CT B M ot A AR 2 -/
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
g L2 LIy T e L T[T ) —— *
/* VSRR P O E R B A T STCR Bk AR - */

/* */

#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 INT1 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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LYz

/* */

/* --- STC MCU International Limited */

¥ e PORSTC 1T R MWL T L R0 W S -/
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
AL S el i PR i A 1R 1 — */
e Ee T e e A U G A OG- g — *

/* */

s

;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 (A] FA FReBg s i 48 ) BONIiR F2 5

—— CERFELHERF
1. CiERF:
/* */
/* --- STC MCU International Limited */
/% - HE/RSTC 1T ZB1 55 HLP3.4/TO/INT T B 57 (T4 5 4 LM AR ) oo */
% - P T T TORY 737 Kb A5 TRORITOR P A 1M, LI e B8 TO AR B (i -/
J% e Z W 0 SO VR 2 WAKE CLKOZ 7421 (TO_PIN_ IE/WAKE_CLKO.4f] —mmmemmmmemmmeeeee %/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* —-- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% QR AR Y A B S R 5 AR */
/% SRR P R O FE R A A T STCI Bk R Y */
/* */
#include "reg51.h"
#include "intrins.h"
sfr WAKE_CLKO = 0x8f;
//External interrupt0O 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/TOANT F MR b ik (AT 5 3 WL st FE B I ) oo */

/¥ - G WA T TOM B SR AR S TFOFITO M b ey B N T ik, IR 52 B 2 TOR B4 - -/
/% - Z B SR 2 WAKE_ CLKOZ7 7% 7 9 TO_PIN_IE/WAKE_CLKO.4{i] -----mmmeeemmmmmenae *

/* --- Mobile: (86)13922805190 #/

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

/% - Tel: 86-755-82948412 */

/* -—- Web: www.STCMCU.com */
/% Y SR A R A B S R 5| SR */
/% AR PR AR B 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 P1.0
SIMP  LOOP

>

;TO interrupt service routine

TOINT:
RETI

END
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6.6.4 P3.5/T1/INT &35 hit (7] FA TRelg s ra 4 =) BONiR T2+

——— CEFRLHRERF
1. CigFF:
/* */
/* --- STC MCU International Limited */
/¥ - EZRSTC 1T RAUH S HLP3.S/TIINT R e 7 (AT 215 LA Fh B R) oo */
% e GRS P T T RO R A TR AT L b7 6 L B, B ST LR B -
/¥ = ZH W UYL e WAKE. CLKOZ 745 FHIIT1 PIN IE/WAKE CLKO.5f ---nn-mmmmmmmmmmeeen */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P R rh s A SR 5] AR */
P VS AR BOCE I T STCRIBER 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 (IT1); /Icheck T1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
¥
}
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2. C4RIEF-

/* */
/* --- STC MCU International Limited */
/% - JH/RSTC 1T 51 FHLP3.5/T1/INT N BEAS T (ks 8 5 WLt B ) oo */
/% - iz W A T TR B SRR ETF LT LR A B &N Dk, B e i 28 TUARZEH -/
/¥ - Z R T RV 2 WAKE CLKOZ A7 28 I 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 */
/% WS LERR P R O 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 &5 b (7] FA TMefig s ep 4 =) BN ie

——— CEEFRILHRERF

1. C3EFF:
/* */
/* --- STC MCU International Limited */
/% - JHRSTC 1T RIIH T HLE AT IP3.0/RXD/INT A, FLKE B A WL A e oo */
P - Z T ] 7 RXDET WS SRERERU BT ) N T, PRI RXDANEAE AT L] %/
[* - G W) SR VAL WAKE . CLKOZ5 A7 %5 1 IFJRXD PIN TE/WAKE CLKO.64V =mmmmmmmmmmmmeeeee */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% U SRR P A Y AE S b 5] AR */
M A AERR PP O B I T STCR Bk XA */
* ¥
#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 F AU HLEAT LIP3.0/RXD/INT B 3, A4 2 WL Jo FE AR AR oo */
1% —en R ] T RXDI R T 5 R bR S RUR B )\ LML, LI RXDAS B 8 47 L1 %/
% = % W SRV WAKE  CLKOZ /728 1 [fJRXD PIN IE/WAKE CLKO.6{ ---meemmmmmeeemmev */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% A SRR o A s S = v S 2R */
/% VHAERE P BB AR T STCR Bk 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 er 45 =) BN FE

——— CREFRILHRERF

1. CiEFF:
/* */
/* --- STC MCU International Limited */
/¥ - EZRSTC 1T R WL AT HIP1.6/RXD/INT RIS, FDHE B AL b A S oo */
¥ - WA T RD A T SR bR SRV ) 8N ik, U RXDASZAE B AT CUEA] -/
/¥ - Z W ) S VAL e WAKE. CLKO % A7 #% FIRXD_PIN_TE/WAKE CLKO.6f3 ------nn-mmmnmmmmmn */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
* QR AR o A A S E R 5 AR */
M BEFERE Y BOCE A T STCI Bk X 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; //enable RXD falling edge wakeup MCU from power-down mode

ES=1;

EA=1;

MIEESHEBE TFHERAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 219



STC11F-10Fxx &R 5 ¥4 ML IR RS STC — 80515 HLABREE — M, 4Bk K805 1 WLk TH A 7]

while (1)
{

RXD1=1; //ready read RXD1 port
while ('RXD1); //check RXD1

_nop_();

_nop_();

PCON = 0x02; //IMCU power down
_nop_();

_nop_();

P2++;

}

2. JCéwmtzFr:

/% */
/* --- STC MCU International Limited */
[* - JHIRSTC 1T A5 HLE AT I P1L.6/RXD/INT | B AT 8 8 LA e FE A S i oo */
/% - Z P T RxDI H WE SR AR S RUF W )\ FUE, - SN RxDANEAE B AT LA -/
/% - % BT o VA WAKE CLKOZ7 4% 28 HRXD _PIN_IE/WAKE CLKO.6{V ---nmmmmmmmmmmeee- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/% - Tel: 86-755-82948412 */
/* —-- Web: www.STCMCU.com */
[ U SRR o A A B S P S SRR */
/% VS ERE P A B T A B A 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

220 B ES AT AR AT MHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947



STCUF-10Fxx RIIE A HUIER  BARZH RS www.STCMCU.com B AR S0 13922829991 ) : 13922809991

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 oo N 5'5 o
FT1E ERFTRE/ITHES

STCI11/10xx RFN L HLE 2N EHT 2%, TR 2R0MER 281, S5(&R8051 1 ER 83 E&FH
7%, WAL E NITE, 70 e 8% LI R R R AR 2 i, 2 I 28 0 7] DL 24 W AN 847 2 I 2%
.

STC11/10xx F F1| 54 HL P 3 % B P3N 1647 58 I 2% /1 B as TOM T 1A A A iH 3oy A A e
W7 PR TAE T WA 2 I 28 /T 508 (TORITL) , 7ERR5K I S 27 A2 2 TMOD H #545 — 41
i — C/TRIEFETOBRT 1y 5 B S50 2 TF RS o 5 I B8/ T 03 A% 0 3 1 — /S i (A5 U8k
R RS, HA TR S B A T B FOR B R IR AN R R Rk ok B R G
Bh, WPNERTE, M E R 8%/ A 2 120 i A Bl B LA IS e 758 31— AN T EObk o, THEUE
Il S E kR B B AL 51 (TOAPS. 4, TIP3, 5), W8, BEsk— Nkl
i,

eI A/ T B TAETE e AU, RRIR T e 27 A7 28 AUXR A I TOx L2 R T 1x 1293 751 e 5 &
B/ 1200 2 RGN B /1 R4 ) S iETORI T LT T, 24 e I 28 /04088 TARAE T 3R R
I, A kR AN 24

SEIT 28/ TH B a0 AR TAERE: R0 (1AL 2 I 28 /113088 , Bl (16hr e v 8% /1H H i
), A2 (87 A sh EAEARR) , B3 (IS eI 8% /T EES) o eI 8%/ 1+ $0 2% 1 B 203
Ah, Hofh TAER R S e i) 28 /i B0gs 0k [E], TIEM RS TERL, 2 1kit4.

7.1 ERES/ T HERHEXEF TR

[ Py e ==}

e TR T PRI e | =
TCON  |5EM 2845247 9%| 88H | TF1 | TR1 | TFO | TRO | IE1 | IT1 | IE0O | ITO |0000 0000B
TMOD | 880 /2 4%| 89H | GATE | /T | Ml 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 i B AT AR SEH T0x12|T1x12|UART7M0x6|BRTRl - | BRTx12 | EXTRAM | s1BRS | 0000 x000B

WAKEicLKO Hj“%qj 5@ [_Im_] 7]2[] T—% EE,H% 8FH |RXD7PIN7[E|T17I’IN71E| TO_PI_IE | - |BRTCLKO|T]CLKO|TOCLKO XOOX OOOOB
R

WKTCL | & emt|oaan| - | - | - | - | - | - | - | - [00000000B

WKTCH & oABH|wkTeN| - | - | - | - | - | - | - [0xxx0000B
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1. ERTEE/HH R ITHIFFETCON
TCONNER #/ATHZSTO. TIHIEHZF (725, RN WHAFETO. T H A Wi Al Zh i ok

RS, TCONMS R :
TCON : SEmF 88/ Hgs b Wikl Zifegs (A7)

SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO

TCON 88H | name | TF1 | TRI | TFO | TRO | IEl | IT1 | IEO | ITO
TF1: SER S/ THEERT UG AR S . TIRRRVFHHELLE, MWAMETT eI v 4. o™ A i

TRI1:

TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

WEEHAEAEE “1” TF1, WCPUERF W, — BELRFFRICPUN SR KTHS, 4 f i fF
“0” TF1 (TR A HARFEWE “0” ) .

SER B TIRIBITEGINL . ZA BB ANE R . MGATE (TMOD.7) =0, TRI=1H/%t
RHFTIHIETHE, TR1=0M 25 1ET1H8. 4GATE (TMOD.7) =1, TRI1=1HINTI14iA
m PR, A ST

SER S /RS TOVS b bR & . TORE i8R, MWMETFFGE I8, S s =
A, EEEAEE 1”7 TFO, [MCPUIERTWT, — B LRRFCPUM NI Z BTy, A i
3 “0” TFO ( TROH AT HARFF & HE “07 ) o

E R 2R TORIIBATIEHIAL . %7 A BAIAE E . 24GATE (TMOD.3) =0, TRO=1i &k
RYFTOFFIETHE, TRO=0KI 25 1ETOTF % . 24GATE (TMOD.3) =1, TR1=0HINTO%iA
FHUFI, A SREFTOTHL

ANERFT 1S SRR (INT1/P3.3) fr&. IE1=1, AMEH WA CPUIER W, {CPUM N %
W BT FBEAETE “0” TE L.

AR A W LA 7 S I . TT1=00, AR B VAR P & 7720, 24INT1 (P3. 3)
FINCHPES, BAZIEL o SRAMGH - Pl & 77 A, AR BrE CRINBIINTL) 220 £
FRC AR, BERZPRgcPU Ws, [FIREZ T IR S AR AT 5E 2 BT, A SR
PRI B (P3. 3EAR &), B NPK =28 i — kbW H{ITI=18), NIAMERAF K1 (INTL)
G 17 — “0” FREATERAE, WOETBESREREALIEL , R AL R A AR
ARES OISR YE (INTO/P3.2) br&. IEO=14MEBF B0 CPUIE K b, 4 CPUN R 4b
EEA e, HEEEE €07 TE0 GAyfil &k 5= .

AR A WO fih i 7 A AL . TTO=08, AhEHR B0 MK s P & 77 =0, {INTO (P3. 2)
IR RS, BALTE0. SRAMEH Pl & 77 20, MR s Cr N ZIINTO) 4 Zi £
FHERHESPA R, BRNZP WgCPUI N, [RII £ 1% b W IR S5 R e P AT 58 2 R, A8 iR
G RE (P3. 28R ED , BWPK =4 A — kb Wi 2MIT0=18f, NIAMEF K70 (INTO)
SIH “17 — “07 FRETBEAR, BaG R Wi REREALIEL , I ENLE R PR EE .
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2. ERER/ BB TIEERFER/TMOD

SE I AR B8 FH IR T B8 27 A7 2SS TMOD I I A7 C/THEAT 16 8%, TMOD 312 23 1) % A (E
BT ERMY. aJULEHE, 2 ER /RS E 4R e R, BETMODKIMIAIMOE R, 24
SER /TR R0 1RIRERHE], B3R, ST B ThRE W T Ak

W A74 TMOD AL ) D e ik

TMOD Hodl: 89H EAi{E: 00H
ACIRDAS S
6 5 4 3 2 1 0
|GatE | o | Mt | Mo |GatE| o | M1 | wmo |
\ /\ /
\V4 \V4
ERS A1 FE RS 230
/A =t Dhke
TMOD.7/ GATE TMOD. 7#E 2 I 251, B LI A EINT L & S TR A B 1
A AT I E I 2% /11 s 1.
TMOD.3/ GATE TMOD. 3Fz 15 i) 280, B 1 R A EINTOMI A = KL TROFE HI A7 & 1
IS 4 v $T I 2 I 2 /1T 58806
TMOD.6/ CiT TMOD. 63z 1] € i 2% L AE e i 23 a3 8s, B0 A1 e i 28
(MWWE R G BriN) , B 1HETFEES AT1/P3. 5 N)
TMOD.2/ C/T TMOD. 2% 1] € i 2RO FVE /e i SR Bl H 8%, B0 AME e i 2
N R Gt ebimAN) , B 1RETEES (AWT0/P3. 4% N)
TMOD.5/TMOD.4 M1, MO SE RS B3 E IS 2% /T A T e B
0 0 137 SE I 88 /11 H 88, FA8048 ALK, TL1 RS2 E
AR, THIEEANSAL 4 o
0 1 1600 3% /1150 2s, TL1. TH14H
1 0 SAV [ B EE A A e I 8%, 243 DB THIAE U (E B 3h B 235 N TLL.
11 SERS B8/ THBE LI e (E k-0
TMOD.1/TMOD.0 M1. MO SERS 28/ 11 B AR O =0k 1
0 0 1307 eI 58 /11528, FHZE8048E MR, TLOR ks H
45, THOEEAN8AT 4 11
0 1 1600 e I 3% /1150 2%, TLO. THO4:H
1 0 S SR E I 8, 243 R THOAE U E E 2h E 25 NTLO
1 1 SE I 2RO ML I VR XS cE i 2 /iH B st . TLOVE A—ANSAL e i

an/THEGE, TR AREE I SSORE R L] . THOMUAE 9 —A
SALIE I #&, H15E I &% LA il A i
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3. AT FHR/AUXR

STC11/10xx RFI R LA 1T (80515 AL, NIEAALS8051, EMT A0 E R 251 E )5
SAERSOSIIIRSE, BI120040, XJe N T HFAES8051, HW I AEIT1250 40, Wit &g
BRI e 27 FE 2L AUXR, 410, TIE B AT, Ml 1114HL B8 A 2 E i, thR3F244%, T
TR

AUXRAE 1T
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% i o
0: JERT2R0E & /28051 B WL e I 28 AR B, BP 1243405
1: SERS2R03E FE /2805 1 5 AL I B8 I P 1245, BIA4: 4,
Tix12: SEIF 28 L E 67
0: EIT#% 1 Z8051F F HLE I 2R R E, BI124040;
1: ERT &% LR /28051 H AL I AR I FE 191265, BUAN 3Bt
W UARTH L HTUE NPRER KA, WHTIx1247 4 B UART H: L2 12TIE 21T,

STC11/10xx R 2 ITHIS051 B ML, A T M AAESi8051, UART Ef L B AL Ji5 & A AL FE8051 1
UART_MOx6: H R0 AR A5 1 BB A

0: UARTER DA FROMIE B AL S58051 B4 Fr AL H I s, BN 12434;

1: UARTH IR 20 ()33 B AL 48805 1 Fi ML ek TR FE (K64, BI22343.
T 5 FH 5 IR S T U0 A 2 AE B i, UART B 1 A3 & e TLARRS e v g

BRTR: M7 R R AR d s T4 A .
0: ANV R KR AERIBAT;
1: RVFPRSL PR R R AERRIBAT .
BRTx12: M7 R R R AR ds v Bz il f .
0: FRSLPHF R R A B 120 B B— Ik
1. JOT IR R R A B LA B 5 — k.
EXTRAM: P8/ M ERAMAT B2 647
0: FVHEHA WY BAI1024F 553 FERAM;
1: 2R IR NS 102475 JERAM.
SIBRS: & [O1(UART)FIP R R A ARk AL .
0: EHER 8 1/E 98 01 (UART D) HIBR R R A 8%
1o SRFPST A R R AR N 1 (UART) R4S R R A2, e 23 175 88, ]
PAYE gk ST 52 I 284 o
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4. WAKE_CLKO: %4y o FH4a B 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: #HAB T, LHP3.0RXD) AT ERI, A RXDM i powerdown.
0: 2%1FP3.0(RXD) FFHERI, 25 ERXDMEEpowerdown ;
1: fLFP3.0(RXD) F &Y ERI, L FRXDWefEpowerdown o

T1 PIN IE: fiE#z0N, RUFTI/PI.SH T FREE T Wiks &, R T EEpowerdown.
0: ZEIETU/P3SH R BT Wibr &, 15 IET 1IN B powerdown ;
1: RVFT/PISHIFFEITE T WA &, 1 RFTIHI: B powerdown .

TO_PIN_IE: #HAT, SRVFTO/P3.4 T FEHT B TO Wit &, tHEEMITORIM: i powerdown.
0: ZE1ETO/P3.4JHF FEHY B TOH Wiks &, thZ5 IETOMIM: Bipowerdown ;
1: SCVFTO/P3. AR N B B TOH Bibs &, 1B 2 YFTORINE BEpowerdown .

BRTCLKO: &5 fu VK P1.OJKIAC B Ak 37 e 28 A 45 (BRT) (1] & I CLKOUT2

1: SUVPHP1.ORIEC B A 7R 22 A 38 (BRT) Y £ i HCLK OUT2,
iy P ATR =BR T H % /2
BRT T/E/E1 TR 1% AZ = SYSclk / (256 - BRT ) /2
BRT_LAELE 12T U )% H145% = SYSclk / 12 /(256 - BRT) /2
0:  AFVFHEP1.OMIEC B A 7k i 2 i A= 25 (BRT) I B £ H CLKOUT2
TICLKO: &% RVPEP3.5/T1 I B v E i 28 T1 %y - CLKOUTI
1: FSVPEP3.S/T I & e i 25 T 1B £h 4 CLKOUT1, BB 2 BT 28 T1 R A TAE
FERER2 (87 H B E M) , CLKOUT Uyt i Bh A 2= 1336 H % /2
T1 AR ITRE U % AR = SYSclk / (256 - TH1 ) /2
T1 TAELE 12THE BT FI % 452 = SYSclk / 12/ (256 - TH1) /2
0: ANAVFKEP3.5/ TS B € i 2 T 21 H CLKOUTI
TOCLKO: J&15 S0 VriP3.4/TOMITC B 4 € i 2 TO I i £ i tH CLKOUTO
1: RV P3.4/TORIEC & € I 28 TOM I £hi H CLKOUTO, bl sE I 28 T0 R g TAEAE
B2 (841 H B E A2 , CLKOUTO% i B4 = TO 4 / 2
TOLARLELT T 1% Hi 4% = SYSclk / (256 - THO ) / 2
TOCAELE L2THE I 1% 4% = SYSclk / 12/ (256 - THO) / 2
0: ANAVFIGP3.4/TORIEL B A 5E I 22 TOK Iy H CLKOUTO
5. WKTCLAIWKTCH: 45 H Mg F 2 i 4%

SFR name |Address| bit B7 B6 B5 B4 B3 B2 B1 BO
WKTCL 0AAH [ name
WKTCH 0ABH | name | WKTEN

WKTEN: P 53 o g i ] 2 I 2 o Y 42 1

WKTEN=1, fo¥fsi Fi e i ) 5 1) 48 5
WKTEN=0, £ [ 41 e 0 i - F 22 1) 45 5
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7.2 ERTES/ITHE0TIERN (558051 2 FHL#A)

X 27 A7 AR TMODH M 1(TMOD. 1) MO(TMOD.O)HI B E . eI 2%/ B2 04 4R AR [
TAERE

7.2.1 RO ERTZR/IHEED)

F 5 B 52 15 B AR R ORT 2K AL8048 e I 58, BISAT i B Be iy 32 0 I T4y 4 5% . NI AR
FRER AR/ T AR L/E T K. KT, R SR0RE NI KI5, mTLORIMKSAL
FITHOBISAL TR % . TLOASAL %68 HY I THO®EAL , THOTH#i3s He B 7 TCONH 33 H AR Z 2 TFO .
GATE (TMOD. 3)=0 I}, 4ITRO=1, WI5Zif 481140, GATE=1 B, FoirHa 4B NINT 142 i i i 52
1, INTO¥EHIER 220, IXFETTSCIk % & . TROATCONZT f748 N 45k for, TCONZF A7 48 &Ar
[ HAR T BEFE IR WL TCONZF A7 28 45 10 1) HAR Ty BE iR 56

TR0 T 58 I 28 /TH B8R0 R 130T B I 8% /11 50 2%, W RPN

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 &/ THEAR0RIC 0: 130L5E I &5/ 114

MOT=00F, ZEBIFIER R RGN BH 500 . TOXT I B F 9H5,  TO TARTE i 7
KXo BOT=11F, ZHIFERBIN BB AP3.4/T0, RITOTAEFEH #0530,

STC11/10xx RFVEE ML B B A P AR T s 2. — MR 12T, B2 4PN, 5
48051 B WA IE] ;s A —FhR 1T, ARSI, HERMES8051H FHLAI124E.
TO )3 26 B K57k Th Bk 25 A7 2R AUXRH I TOX 124k 58, WARTO0x12=0, TOW TAEZEL2THER; Wi
T0x12=1, TOW| TAETEITHER

ZAER T B 130 25 A7 28 S THO A HR8ML K TLOMIMIRS L. TLORIBISALARE, AlKG L 2
BALEATARE (TRO) NEEE T I f7as . BEAORIERIEXS T2 N &30 S I 25 1 # 2 A IR . 2
AN IGATESL (TMOD. 7RITMOD. 3) 43 il 43 Pt 25 7 i 2% 1 % 5 if 350,
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7.2.2 B1(16ALERT R/ IT 8 R EMXIEF (CIERF KL HwIZR)

PEECIER T 7 THO L TLO 4=k 1642 4k, Hofh 550058 4 Ml A . BR UL 20T e i 2% /11 8
FROMEN164L I 8% /1T 5088, W TFEFTR.

AUXR.7/T0x12=0
*

SYSclk
=1 J
AUXR.7/T0x12=1

INTO

SEIN &/ THERR ORI 1 166 E I &5/ 11 s

AR, EN N E N16AL I 28 /15 RS, HTLORISAI AITHORISAL BT #4 k. TLORISAL
v tH M) THOREAE ,  THOTH %3 HY B AL TCON A (135 Hi A B AL TRO

4GATE=0 (TMOD.3)i5}, WITRO=1, WJ5ERF &5 1H4. GATE=1K], FvVF A% A INTO3% i &
I} 280, IXAFE AT SCHLK 56 M & . TRONTCONTT 7% N IO A7, TCONZF A7 3 25 1L It AR Th REffiid
WL S TCONFF A2 IR 41

MOT=0/F, LT IERES| RGBS, TOXT I B 8 5, TO TAEAE e iy
o HOT=11, ZEIFIEREBIMNT KT AP3.4/T0, RITOTAEETH %05 (.

STCI1/10xx R A S 5 LI I 2845 P RP I HEd R . —Fh 2 12T, B4 8, 5
48051 L WA RA—FhRITHER, ARSI, EERMESS051H FHLAI124E.
TOFIE 2 B 4R K T RE 25 A7 2R AUXRHF I TOX 128 58, IR TOx12=0, TON] TAEE12TIER; MR
T0x12=1, TOW| TAEE1THE.
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ER R0 TR 166 E AT 28 /T R AR A2

1. CIEF:
/* */
/* --—- STC MCU International Limited */

/¥ = JHIRSTC 1T KA HLE I 25010 16457 5 I 8% /1 2 2 -/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
I il R TS @ IR ) — *
JEF T T S'e T Y g (017 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 timer0 low byte
//reload timerQ 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 timer( as model (16-bit)
TLO =TIMS; //initial timer0O low byte
THO =TIMS >>8§; //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); //1oop
}

2. SCYRIEFF:

/* */

/* --- STC MCU International Limited */

/¥ - PORSTC 1T R 8 WL 500 16052 58 /4 SO %/
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
AL S e TNl i PR o Ao 1R 1 — *
R B B T T STORI VA B AR —-rmmeeree */

/* */

;/* define constants */
#tdefine MODEIT ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef MODEIT

TIMS EQU 0B800H ;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

>

;/* 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  §

>

;/* TimerO interrupt routine */

TMO_ISR:
PUSH ACC
PUSH PSW
MOV  TLO, #LOW TIMS ;reload timer( 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+1
SUBB A, #0
MOV  COUNT+I, A
POP PSW
POP ACC
RETI
END
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7.2.3 E 28 BN E R EN) REMIAIEFF (CI2F KL HIZF)
SRS R 8/ R OE A T E B BRI, I T ETR.

TFO Interrupt
Toggle
S JcLxouto
i P3.4
TOCLKO
(8 Bits)

SEIT &%/ TR o K 2: 847 F B H ke

TLOM i th A B ALTFO, T HASTHON A EHrEATLO, THONA HRATE, HEEHTHOR
BAAZ,
AT, MTOCLKO/WAKE CLKO.0=11}, P3.4/T0% IS B v iE I 2%0 i i 4 i e
CLKOUTO. %t iz = TO ¥ Hi%/2
WRC/T=0, SEI 8%/ EEETON 38 R G0 bt %, M-
TOLAEE I TR (AUXR. 7/TOx 12=1)I5 ¥ tH I 8 AR ER =(S Y Sclk) / (256-THO0)/2
TOTAELE 12THEE(AUXR. 7/T0x 12=0) i [ 41 H AR ZR=(S Y Sclk)/12/(256-TH0)/2
IRC/T=1, EI 32 /1HEESTO XS SR ki N (P3. 4/T0) 4, -
A B ARIER = (TO_Pin CLK) / (256-TH0) / 2
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ERTERORETOIRIZR, ERBOTEESIAMELER

; T EAZR B E BT 85 P BT gE4% B2 LA 3R R AR 5 MR R

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
stimerO start run

;enable TO interrupt
;open global interrupt switch
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7.2.4 HERI(FSALITEET)
XERT a1, ARSI, eI U T, RUR BB TR B ONOAH A

X g 450, AR I 280/ TLO L THOVE M2 AN ST 84 T Hs . I AR A3 1 e
I 250iZ 4R 1K . TLO 5 R SE I 22045 #0467 : /T« GATE. TRO. INTOTFO. THORR 5E N 25 1)
fe GFBCEBREND S FHEN 25 1HTRI AL TFL . BRI, THO4ZHI g N 25 1 rp It o

B3N T B — M8 e i 38 /TH B IR (Y, fE R A HLEA = e rr 88 /14
L B HEH T e 88/ 5830, Er8TIA TR 2L FTR1=0, {Z1Eit%, TWTOw
PERPAN E BT 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/ITEE TIERN (51548051 B /LR S)

IR 2 A 2ETMODH (M 1(TMOD.5). MO(TMOD.4) i E , E I 28/ 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 TLIKIRS AL M TH FI8AL Fraa e, 4w
TR AEAOMHRAE XS T3 I 4% LAE I 8502 A R AT

AUXR.6/T1x12=0
:
SYSclk o
AUXR.6/T1x12=1

INTI

SEIS 5/ B 1EORE 0: 1360 I 4% /1 Hds

4GATE=0 (TMOD. 7, TR1=1, MM 880140, GATE=1IF, Fo¥F 1 /MR NINT 1201 2
R3S, IXFERSEEUBK SE & . TR1NTCONZT A7 2% N IS HIAL, TCONZF A7 a8 251 () B AR Th RE ik
DL T TCONZF 77 25 B/ 4H

B CT=01F, ZEEITIIERED] RGN Bl (0 045k, TUR IR W8, T1 AR @iy
Ko BOT=10, ZEITRERLDIN K AP3.5/T1, BITITAEEHH07 K.

STC11/10xx RH B 5 ALY @ B 854 AP Bos R . — M2 12T, B2 881, 5
5180518 HLAHE; RAM—FRZITHER, AN, #HEREFKS51HE L1245,
T1HE R HEF R T BE B 7 ASAUXRH I T1x 12k €, AR T1x12=0, T1N T/EAE12THER; W
T1x12=1, T1W TAEEITHER .
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7.3.2 BER1(16AERTZR /T =) R HEMNRIZRF (CTEF B LwizR)
AU E I 8% /T BB 1/E N 1640 B BT 28 /1T 8es, TN EAT .

AUXR.6/T1x12=0
*

SYSclk
ERC
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 2% /T i as

AU, 2R 1AL B o160 B 25 /1T 82s, HTLIRISA A THHISNL A At TL1AISAL
Vi tH R THLEAT,  TH1H %0 H B AL TCON A [ H AR EAI TR L.

4GATE=0 (TMOD.7)i8}, WITR1=1, WK 35 1H4. GATE=1K}, VA% N INT 13 ) 2
281, IXAE RSk 5 M & . TRINTCONTT 4728 N IO A7, TCONZF A7 8 251 If) AR Th REfifiid
WL A TCONFF A2 I 41

MOT=0/F, £ BIFRIERS| RGH B 3, TR Bh R 5, T1 TR ey
Ko BOT=11F, ZEIFFEREBIN I AP3.5/T1, BITITAEE 05 3.

STC11/10xx R A H 5 WL E B 25 B AT Eud 2. — MR 12T, 12N e4hinl, 5
48051 B WA A —FhRITHER, AR, HERMES8051H F L1245 .
T1HIE 2 B AR IR D) RE 2 A7 2RAUXRAF T Ix 128 58, R T1x12=0, TN TAEE12TER; MR
Tix12=1, T TAEfE1THER.
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R TIEE 1660 E AT 28 /T R R R A2 5

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 */
/% QR AR R Y A BAE R R SRR, - */
/* SRR O E R A A ST Bk AR Y - */
/* */
#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 = P110; /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 =TIMS >>§; //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. CYRIERF:
/* */
/* --- STC MCU International Limited */

¥ - FRSTC 1T FRBI T HUE I 85 T 1647 g 6/ THEas i -/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AL S el 331 PR iAo 1R 1 — +/
e e T e e AU G LG 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 R TR A
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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 */

stimer] 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 BR2BML BENE RIERN) R EHMNRIZF (CFEF L RIZERF)
AT i I 248/ TH S LR R T B 3 E AR NS ALTHEES, W TN AR,

TF1 Interrupt
Toggle
>§ CLKOUTI
i P3.5
Lk TICLKO
(8 Bits)

TE R 2%/ T R 2: 84 B Bh E 2%

TLIFE A EAITRL, T EATH N AR EFHEATLL, THHASBHRGE, ERENTHIA
AR,

4 TICLKO/WAKE _CLKO.1=11, P3.5/T 1% JHIEC &N € I 1o i
TR = T /2
IRC/T=0, EI 38/ HHE S TIX 8 RSl oh it %, )
T1 TAEFE TR XU AUXR.6/T 1x 12=1) i [ % H B B A2 =(S Y Sclk) / (256-TH1)/2
T1 TAEE12THE A (AUXR.6/T1x12=0) i i B i #e=(S Y Sclk)/12/(256-TH1)/2
WRC/T=1, N 8/ T U ANk N (P3. 5/T1) %k, 1
iy I B = (T1_Pin CLK) / (256-THI1) /2
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ERTER R ETRIIRIER, ERTER TIEES B RIERER
; NEZF PR ERT R BT BENT B A L iR B AR T IR R

1. CiEFr:

/* */
/* --- 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; /timer]l 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; //enable T1 interrupt
EA=1; //open global interrupt switch
while (1);
}
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2. JCHRIET:

/* */
/* --- 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

s

;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  §

s

;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 mode?2 (8-bit auto-reload)

;fill with Oxff to count one time

stimerl start run
;enable T1 interrupt

;open global interrupt switch

R IEE 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 Bl H A DR 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 BS B4 B3 B2 B1 BO

BRT 9CH name
Rk Th e A A7F A8 AUXR/WAKE_CLKO/BRTHICHE = 7 1 :
sfr AUXR = O0x8E; //EER Th e B R AR AUXR [y Hi bl 75 #A
sfr WAKE _CLKO = O0x8F; / /B BNk Th R 27 A7 BS WAKE CLKOI bk 5 B
sfr BRT = 0x9C; / /BB INASBR T 6 25 A7 A BRT [ M hik 75 1A

Bk T e A A7 23 IRC_CLKO/INT _CLKO/AUXR {48 = 7 1 :

AUXR EQU 8EH SRR Th e 2 AF 23 AUXR () i 75 B
WAKE CLKO EQU  8FH SHT G I R R T e 25 A7 2% WAKE_CLK O Hh bl 75 W
BRT EQU 9CH ST I N BRI D g B A7 48 BRT 1 bk 75 B

Wi F) I CLKOUTO/P3.4F1ICLKOUT1/P3.5% il Hi i 4o -
CLKOUTO0/P3.4FICLKOUT1/P3.5 1 i iy t 45 i FHWAKE_CLKO %7 4725 ) TOCLK O Al

TICLKOf# . CLKOUTOR i H I B4 22 H 7 B #5042 1], CLKOUT 1 % Hi B B 49128 b o N

A LEE], AR E N 3 75 2 AR e I 25 277 2K (867 B 3 R 20) , AN EL VA R )

5E I 2% T, 15 CPU S B2k 18T

NIRRT e 77 %% . WAKE_CLKO (Miik: 0x8F)

WAKE_CLKO :Clock output and Power-down Wakeup Control register (A~ a] 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, thAEERX DY HEpowerdown.
0: Z51EP3.0(RXD) FFEIHERI, 25 1ERXDM:Epowerdown ;
1: foiFP3.0(RXD) R &Y ERI, U RFRXDM:fEpowerdown o
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B5-T1_PIN_IE: #fsCT, RFTU/P3.SHI N EHT BT b &, tHEEfET 1IN B powerdown.
0: ZEIET1/P3.SIH R PR E TR WiAR &, W8 IET 1M EEpowerdown ;
1: ARVFTI/P3SHHTF R E TR WbR &, 1R FTHIM B powerdown .

B4 - TO_PIN_IE: BT, VFTO/P3.4J T B B TO Wids &, 1 AEAETOIME i powerdown.
0: ZEIETO/P3.4M T P& BTO Wik &, A% IETOMINE BEpowerdown ;
1: FCYFTO/P3. AR FEUT B TOF Brbr &, ARV TORIM: B powerdown »

B2 - BRTCLKO: /&7 f ¥FK5P1.OJHIED 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 AR =BRT 8 H % /2
BRT T/E/E1 TAL R % A% = SYSclk / (256 - BRT ) /2
BRT LAEAE 12T U )% 1 45 = SYSclk / 12/ (256 - BRT) /2
0:  AFCVFEEPLOMIEC B A T3 4 25 i A2 2% (BRT) B B i HE CLKOUT2
Bl - TICLKO: &5 feVFKP3.5/T 1IN B 4 € i 25 T1H B £ i CLKOUT
1: SVPHP3.5/TUREIRC B N € B 28 T 1B £ tH CLKOUT1, Jhi e i 28 T1 R g L
PEAERE2 (87 [ h EE A5 70) , CLKOUT L H I A i3 = T30 % /2
T1TAELEITHL IS (4 A% = SYSclk /(256 - TH1 ) /2
T1 TAEAE 12THE 20 % AR = SYSclk /12 /(256 - TH1) /2
0: ARVFKP3.5/T 1AL E A e i 25 T1 I 84 i CLKOUTI
B0 - TOCLKO: 215 A V¥ P3.4/TOR L B A 5 I 28 TO I i 4 - CLKOUTO
1: FOVPKP3.4/TOMINE B A e i 25 TOF i #h 4 H CLKOUTO, b e BT 28 TO H g T
VEZERER2 (847 [ Bh 45 0) , CLKOUTO% i A4 = TORE % /2
TOTAEFELT HEEH it 4% = SYSclk / (256 - THO ) / 2
TOLAEAE 12T U ) Hi 3% = SY Sclk / 12/ (256 - THO) / 2
0: ANAEFIEP3.4/TORINE B Fy5E I 2 TO R i &b HH CLKOUTO

PR IIREZF 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: 3ERS 2303 & F2 4 .
0: ERT 20T Z8051 5 1 HL7E i 28 O, BP 124340
1: ST 2303E B AA805 1 FE ML I 2 I EE I 12485,  HVAS 40T
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B6 - T1x12: &I &% 138 FE Fas 4 .

0: SERF2S1TEE Z8051 B Fr L 5E i BSOS, BI124340;

1: SEN 81 28051 Fi F HL e I B FE 11265, BN 40,

WRUART & O HTUWE AP R R R AR, W ETIx1242 4R UART & 2 12TiR 21T,

B5 - UART_MOx6: #0315 18 5 15 B A .

0: UARTE RO RAE G805 1 B 5 HLER TR B, BI1249 4

1: UARTHE IR 0 [ 3 B A5 SE805 1 Fi AL B T BE 64, BI2434i.
B4 - BRTR: J7 455 R A A is AT f il o

0: ARV R AERRIBIT;

1: RS R R AR IEAT
B2 - BRTx12: M7 R 3 R A e T H s AT

0: JhSTP R R R A RS 12 0 Bt B— Ik,

1 ST R R R A RS RE LA B - B — Ik
Bl - EXTRAM: N/ 4MNHRAMAZE % HI47 o

0: RVFEHANETY RBRI1024F5 8 ERAM;

1. 2N REA10247759 FERAM.
BO - SIBRS: 11 (UART )i 45 3% 02 A Be e 47 o

0: MEFEEN B 1/ENE T1 (UART) B 3 R AR 28

1: BRI E T R A SR N E 1 (UART D) SRR ZR R A 88, LI 52 I 2% 145 31 R
B AT DR AT S B A A

] 1 FHCLKOUT2/P1.0% B H i 4
CLKOUT2/P1.0f I g% t 4% = BRT Vi t %2 /2
BRTx12 = 1375 3Rk A A TARAE 1 TR
CLKOUT2 TAEAE 1 T3 )40 H 4% = SYSclk / (256 - BRT ) /2
BRTx12 = 0, BTG R A £ 28 TAEAE12T At
CLKOUT2 TAELE 12T U % i 2 = SYSclk / 12 /(256 - BRT) / 2

FH PAEFE R rp n ] EAA ¥ B CLKOUT2/P1.0%S 4y H i
1. XIBRT 2717 8 M7 04 56 e A6 2% 58 I 5 1% 80, 25 4 [, BRT = #reload_data
2. X AUXRZFAT 2% FF UBRTRAZ B 1, 1EM 7 il e R 2R 2% e i 2% 17
3. XfWAKE_CLKOZ 7 %% FUBRTCLKON B 1, TS 45 R ke A= 3% rE I 22 35 HI4EP1.0
1% H i 4
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7.4.1 FERTEF08Y ] 4RI R et AV A2 Fr (CREF BOL4mAEFT)

1. CiEF:

/* */

/* --—- STC MCU International Limited */

/* — JH/RSTC 1T RF1 5 HLIE B 2850/ AT G FE B Bh - */
/* --- 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 A 1 STCHY AR AR ST —--mm - */

* ¥

#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
H
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/* */

/* --- STC MCU International Limited */

TSN YL N I e N Or T e — *
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
L i s RNy ats @ Il o7 ) S —— *
/*ABERR T B FE I T STCI Bk 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)
#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 ;timer0 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(0 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 AR AR Fr (CREF BOL4RAEFT)

1. CiEF:

/* */

/* --—- STC MCU International Limited */

/% - JENSTC 1T Z 51 5 AL 5 B 2% 100 AT Gt Bt b - %/
/* --- Mobile: (86)13922805190 */

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

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

/* -—-—- Web: www.STCMCU.com */
L LI ISV G e ] 7 — *
B R RS Ll L R L ye | A— )

* ¥

#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; /timer1l 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 //timerl start running
WAKE CLKO = 0x02; //enable timerl clock output
while (1); //loop
H

MIEESHEBE TFHERAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 249



STC11F-10Fxx &R 5 ¥4 ML IR RS STC — 80515 HLABREE — M, 4Bk K805 1 WLk TH A 7]
2. LYwIERF:

/* */

/¥ --- STC MCU International Limited */

e PRSI NOR U Y LRI R P Vo — */

/* --- Mobile: (86)13922805190 */

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

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

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

e S g S e o )i 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 IT
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 JRIRAFER &S 2R A AT 4R AZ AT o ANIK AR (CROLRIEF)

1. CIEF:

/* */
/* --- STC MCU International Limited */
¥ e FORSTC 1T ZR51) B F WU ST A 2 A 38 1 T S R g -
/* --- Mobile: (86)13922805190 */
/* -—- Fax: 86-755-82905966 */
/* -—- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S g O e o T iRy 1 —— */
/% RS TERE P H O R A A T STCH BTk AR 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
#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; //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 AR s R AT 2 R2 A e iy -/

/* --- Mobile: (86)13922805190 */

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

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

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

L L R 1 1 TS L T ER D) N ——— ¥

/* ELERR P R O E R A A 7 STCR BTk AR - */

/* */

;/* 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

H

;/* 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 B Intel 8051 F F #l EBT230/189 2 Ff 25451

(51 Er /P Es T, i /e N HmE R EFR R RN HER, BIRETPY
Gk, IERRBEERST, EMUT SRR EWIME, WS EIRS T, SRS E A%
EEEN T, WEF KSR
1) TAEJ7 %85 (TMOD. T2CON) [ E
2) THEWIME T 5 535 N THx. TLx. RCAP2H. RCAP2L;
3) T R VFAZETx EARWEE, M3 EHLIF R
4) JE/IERITRx IR B 2% .
PR LA SE I/ H A 08R I — T B A4
8051 R4 1y ALY s I 2/ TH AR 0B L2 A WO L @B AT 72y,  BUEInLoh-as, Bk,
AHEE N BRI BB E AT BB AT BB AF 28 THx . TLxHh 22, 10 A A0k SEBR 11408 DA
2%, 20 2URRER AN,  DAHAMDE B B E THX R TLx
B LBRTFEUECNX, TS KR n (n=8. 13, 16) , M3 N TF3 28 THx . TLxH )it
HWME N2 —x, N2 BUEE .. Bltn, TAEF R0MTH 3K E N34z, Win=13, LL2"M#H,
TAE T RUR K E 16, MWin=16, LA N2, Fril, HEWIMEN () = 2"x.

XTSRS AR, MOALES S E B IR TIA OG. RE, R AR N
M ARGk e i) EATH AL R . B CLEAeMEz A, AL i 30 -

12 12

N nﬁﬂ‘:: = =
LA JE 3 EEyTE AL us 2us

bR ERS I ] Te = x « Tp

X To LA, TP € Ia], ONPT ik Ek. ToMTp—BON CRME, £E5RH
Tp/a BRI AT SRAFAT T TH (A x, FRRExoRAMS, RISRAFE R 8yiME. &P

(x) fp= 2" - x
Bhn, BEREIATe = 5ms, HLEEHITP = 2us, ARG ERHHkE
5ms
= _ v
X s 2500{X

Wik TAE 71, Win=16, 0 S B A 5 i A ) - B0 N -

(x) fh= 2" - x=65536-2500=63036, I Tt /AR H 8O+ /NI 4 BISRIFAES
57 }93CHEE NTLx, =58 AF6H%E N THx H o

TAERO. 1. 20 F R IHEIRE) 788192, 655361256,
XM R B, N TR SERR TR BRI 5 AR 3 s A+ 7S kA RO
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[F2) it/ 5ss s A gmfe, RN RS, e /8, R ETe
= 10ms, FAAMFEN12MHz, & 10ms ] FHIEREE . &2 TAET R tHEAEWIE: K8
LSEHIE NFOH, w847 #11H NDSH.

(D ¥

PR HIaaH, — e ERE R AR BT SR € I/ T B as 2 AT DhRE 1 M S RO E S5 TUE.
FEFF, ARG R P T -

START:
; EREFER
MOV SP, #60H s B HERRIX 4k
MOV~ TMOD, #1OH s EFETL. EREEL, TAET
MOV THI, #ODSH : WEETTHEWIE
MOV TLI1, #OFOH s WEKT T THEIE
SETB  EA ;
SETB  ET1 ;} i i
s HABVIIE AR T
SETB  TRI : JREITUF G THN
. S FHEF
(2) PRSI
INTT1: PUSH A ;
PUSH DPL ;}fﬂiﬁ;{%#}ﬁ
PUSH DPH ;
MOV TLI, #0FOH ;} Y E
MOV THI, #0D8H ;
s BT AR 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 8 TR 2Pl &
—AREPWIER AN T RIT, — RO AR, H RS 1 e B R AR BT R 5%
TR X EHAT

[BI3Y P4 ERIE Bk 58 o ed g I/ T+ B de 28 AT ok 5 ks 7 A, H -t AT 32 P 5 I /3
B 0ml g /T E S VAT SR R . A ] e i/ B8R0 (T0) Bl #Eat, AR R 1%t
INTOS| I _E F 1F Bk rh 3R 47 Mok 9 ko

INTO B i
T TOH % T
J=¥3)] fZ 1k
VEEGATENT, HLEsEIATP Nlus. AHIFER 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 : JEENTOH AR THEL
LOP3: JB P3.2, LOP3 ;S5 INTOfE BT
CLR  TRO ; A= 1ETOH %L
MOV A, TLO s AR EUE %A
MOV B, THO ;R AUEEB
: s THELRK SR b 3
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STC — 805158 )y HLAZER Y — A, ABRECKII8051 H A HL BTt/ Al

[414]

FIR g I /T AR OEEE I/ THB0A 100 T 1 5 R4 08w B i N s 11 P 2 FH 0T

FERELE N AR gt b i 2 LS AP0 B R INTOATINT IS Y, o E I /i B A
2o, WARRE TS TG AN b Wil . B € I/ TR0 L S 2R B AR 7 5
2 CHZWEHEN) , WEITBYIME AR, T DA — A SR ik, T 5es 8D [H 03 H
B LR W RAREALTF UYL, [ BRI, AITTE R 18850 — S8 rh s
Hi. BAER/THEEST (T KPR E s A WS R 7 a8 . AR PR B 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

: HERF

s BETIHR IR 55 P

; ERERFAD

; BLEMERX

s BCEEM/THEERL, TR0 2
s R H

3 A
3 JFERT /s 1R b
s JRBERN/THEES L

256 T I L R T A PR ]
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(2) TWIIRFIEF (AR PRRE RIS

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

B R R

5 R [A

(5] N ARG @EEPL. OFPL. 143550 H E 8200 n sF1400 w sHI . Nk, RS
BN/ 1830 (T0) , ER S, EMON6MHz, TP=2u s, Zi1-5453 €% ECNICHA

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

; WETOTEN 7203
s WETLOWIME
s W B THOWIME

sl

=k
N =E

R IEE SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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(2) H BT AR 55 72 P B

1)

INTOP:
MOV TLO, #9CH ; EHTREYME
CPL P1.0 ;3 WFPL. Ofr 15 5 HUx
RETI ;5 AR [A

2)

INT1P
MOV THO, #38H s BT EIME
CPL P1.1 ;3 NP1 15 HE 5 BUR
RETT ; &M

E SR N R 2 AR A T R T

(1) SERF /T (K St

SERS /T EES R At BUE 2T Rl 0% Y 1 LS SR P A 2], ol A RRAE A B Bl it
A7 o AEAN IR0 375 R r 7 2 S AL B2 A B 0 H AR BRAY L I (RJREAR ,  FLK Rl 3 I ot o BT SR
BB A RTAR, — AR EN 3 MHLE AL L, Xatas Semf A B RikE. K%
WO 37 5 ] BIE AT, AE R BOR SCIN PR 237 5, DR AT AME S i -

T ey e b S S AR TR SE RS, X E I/ B AR5 R0 E A A S —
e FH T v T SE N T SR A S AR B R 22 RN 2 IR HAE S A R W E /oK
TP W N GERS , DU R T AR 55 R B EOME R SRR 1A T BE T SRR,
gl FH T Il R

Blane e m 7 N1IBCE R G o, BT RS A Semf R %2 . X A& VR A
ENBAMEINE LIRS RGUGZARZE . PTEBIAAME, RIEE A WAk S5 PP AR Ty TLx ELFT B i
BAMERS, BORETHx TLx M 5103 11 SCEHT MOTTUa Ak Sk THEUR B B . FFAME B T B E
FHATE R E . H R AME T
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CLR
MOV
ADD
MOV
MOV
ADDC
MOV
SETB

(2) BRI T EE

EA

A, TLx

A, ®LOW

TLx ’

A, #HIGH

A

A, THx

THx ’
EA

A

s A% b rp i

s BRTLxH S A

: LOWA R v 29
: WERFITTHEIE

s R T EIE %A
TR R

s BE I
el i

FEBN SRS AT h A E I/ TH RS T HEUE N, e RAIE R, SiTReth AT . XRFIVA
A REAE [A] — Ik 2 [A) I 32 B THx AN TLx A R THE R . BB, SEERTLx S BETHx,  RI9E I /it Hrds ib
TIBATIRAS, BTN AR 7 A 13 THxE AL, T AE L THx AT 27 A0, X B3 A THx AL A

T [FRE, SeiRTHx S R TLx AT B Hi 4

— bR A VA JeiETHY, JEEETLx, K RIS A THxEAT E e 5 W Vs
MMEARSE, ATHRE B RE R I, BMES B, BEREAIE - RASEH. Wik

HOE7GES Ve I
RDTM: MOV A,

MOV

THx
MOV RO, TLx
CJNE A, THx, RDTM

R1,

A

s ECHUTHxAEAH
s HUTLXFERO

s PUBPIIRTHXAR, A5 ARSE, MIEEAR
s AEIEH, FERPAE T AT, 75 00 HE

: K THxAE TR

T I R T A PR ]
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STCI11F-10Fxx R 51 51 )5 L5 T STC — 80515 i LR — i, IR KIIB0515 7 Hl kit AF
9] [— [=1=] I = 2

7.6 WAE ERTESTO/T1RERE RS 1215

STC11/10xx F 51 5 7 HLTAUXREF A7 25

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 A 281 :

STC11/10xx RFAZITHIB05 1 ML, N T AL 48051, &I AR 0FIE I #3157 J5 R A£ 488051
B, BEPI290 00, XJE N T 48051, HU Al Rk T 127040, S EIEMILT,
TOx12: 0, ERAR0ZALS8051HE, 12540;
1, SER AR/ AL S8051 111215, AN
Tix12: 0, ERF AR 1RAES805 1L, 12534
1, SRS A S8051 /1215, A4
WIERUART & 1 FH 5 I 28 L0 R AR 28, TIx1 207 gl LA HIUART B /2 12T 21T 1

UART & 45200 -
STC11/10xx RAE LTS0S L ML, AT AL 48051, UARTH: M E A7 5 & AL 580511
UART_MOx6: 0, UARTH HEBEER0/2L Gt 12THIS05 L &, 1257 4i;
1, UARTH: C O B 2 A i 12805111665, 2434
T S P S I S8 T LM 4 3 R A B3, UART B T i T 1A 88 HE SR e o

BRTR(S2TR): 0, ARVFMALEERGR K ERRISAT
1, RVFBSLR R R A AR IEAT
BRTx12(S2Tx12): 0, MALPREHR R AESSEF 12 B8 H— ik
1, ML R A S B — IR

EXTRAM: 0, FoVFliH A& FEAI10247 458 ERAM

1, ZEIEfEFH AR R A 1024 5759 FERAM
SIBRS: 0, k%, PR AERESER 251, SIBRSZ B K A Sk #2461

1, MSLPERR R AESE B D BRr R R A, BEI E I 2R 1R BB, AT ME N
M 5 I A

K

VESH
5 VAT DA 5 I 85 VIOBCR R R A%, B AT UG BT Rr R R A8 (2) AR ks R R A

il

&
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7.7 HENRHEIRNG, BiEEMREEE F &35 MR B2 A0 N A 7 AR
STCLLxx 381 HLESHE A REBEICUR B T LA A1 0o IR 7 RS, 7T DL

TCANE R TR AR 1T A e R P e R S g ) 2% e B R CPU, AR E B IEE TAERE
(STC10xx R T ILTIFE) o

STC11xx £ 51 8 ML Hr e Bk Th it 25 77 28 WK TCHAIWK TCLHEAT B AN 42 1

WKTCL (AA] 7 F-41k)
SFR name | Address bit B7 B6 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 S FEL G 5 B R — AN 12467 S N 8%, (WKTCH[3:0], WKTCL[7:0]} ¥ e K 1207 11 Hfi (4096
), EBOFTUEH %L
WKTEN: PN 3703152 ML JE 5 s 8 PR A6 e 42 #1) A57 o

WKTEN=1, JoVF PN &R ML R o B 2% 5

WKTEN=0, 2% 1l Py B fs LG R 2 B 2% 5

I AWK TCH 2 A7 78 T WK TEN (Power Down Wakeup Timer Enable)fVE ‘17 , {#ifE
P 04 M T FH R INE 2%, S4MCU— HLidk APower Down Mode, P4 ¥5H FLR i F o INF 2% 5 TR 48
TG B RITHER) S (WKTCH3: 0], WKTCLL7: 0]} B 4788 BT & T H BUE A 25 5 3k 5 3 R SR
7%, MCU%54532768/16384/8192/4096 i} % (FH FH F AEISPRE AR P IS A AT IR ED J&, MCUIA A LI}
RGN NTTFER IR AR e RS O 2R e R, B EIE45CPU. T4E, CPU FR1GRS
BhE, TR LU BE Ly RS T AT
DA S S IS B8 T — YRS [R] 29 95600uss, 24 5RR ZE K
DAY TS L M ) ) 2 B R U1 [R] 249 560uS
P 50 et L G P P I 2 e K TH RS 1] 29 560us x 4096 = 2. 3S
fhn:  {i5EWKTCH[3:0], WKTCL[7:0]} ZF /s MESE T 10, WM RSB R B RARIRG %
T i AR K TR A 560uS x 10 = 5600uS
e (WKTCHL3:0], WKTCL[7:0]} A7 # FIMESE T 4096 (B KAE = 4096 = 2'2), WM FR
GRS RGIRG %%, TR BEERF N AN 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: T HLAE B AR 1 S ThAE N 2uA.
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STC11F-10Fxx & %1 8 5 {45 7

STC — 80515/ HLA R — A,

AERECR 8051 5L WL 24 7]

/A FH PN P e FL PR TR E IS A R e B i AR SRR AR P (CRER)
I %/

/* --- 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 = P170;
/]
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

//IMCU enter power-down(STOP) mode

262 T I L R T A PR ]
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STC11F-10Fxx & %1 ¥ 5 {45 5

AR SCEF G - www.STCMCU.com

I B AR S £ 13922829991

HF R : 13922809991

; /A FH PN P o R U I 25 R e i e AR KR R P LS

;/* -—- 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 IEE SRR T AR A L
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STC11F-10Fxx & 51 ¥ K W46 7 STC — 80515 HLAEREE — fh L, AERIFKAI8051 5 KWLt AF
s o=% /= N
£8E RITOAIE

STC11/10xx R F1 H. 5 LN SRR — AN THRER S X AT E 1, 54458051 4l
FI R D SE s . WALNEAMSI R, RKiEgEmaE, LR REMEEREE. RiX%
Es LS NIRRT H, FRlggehas Rag A e s N, , RImAAZE 2T DUOLH —A4
HihERS (99H) o PEANE RS SR B AT A5 SRR T G B £ 25 SBUF .

AT G WA 4R TAE DT, FHorp Ry UM B R R R nI AR 1, SR A e i, DAEEAS
[E N3 A F o DR 28 o e I 28/ 8 P2 28, R 5 BN TR) R D R R R B AN [H] 1
TAE . ENUAT @R ek b By SO ks AT R A FE, R+ Ris .

STC11/10xx Z F1 . AILER AT 10 X6 7 [P RE 44358 40 /& TXDFIRXD 5| Jl o 383k % B R iR Dh R 2 A7 7
AUXR1H[JUART P1/AUXRI1.707, H47 1 (UART) BHRERT LLZEPS AP L Z AR V). 244
AT I ThRELEPS LTSI, F 7 (5 B2 P3.0/RXDAIP3.1/TxD . 24 AT I IhAEAEPL I SEHL, %
N R 2P 1.6/RxDFIPL.7/TxD.

STC11/10xx R H 5 AL B ATIEAS 1, BR A TEER@EE S, En] 7 @i sl — A a2 AN
ITVOI, BfEH—IFH, BTV RBETIMNESE.

8.1 RITOMEXFFR

A Ve =)

%% k| e | R AATS Lo | L
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 XXXxXB
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 F3ESCONFAPCON

STC11F/10Fxx R 55 HLATEAT DA AN B A7 2% . B AT H5 01 25 47 45 SCONFI Y 7 23
PRI T RE 75 47 28 PCON.

FRAT ¥ 5 47 88 SCON F T 5 A7 5 10 AR 7 AR S szl ohg . g X0 F
SCON : ST A f7ds (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 A1, %A A T = Aa I o 2448 00 21—

TERAF IEALS, JEITUARTES A8 BB %A . BN HRES .
Y PCONZHAT 22 1 fISMODO/PCON.6K7 O, %A FISML— 245 =& 5 473045 19 TAE
F, WRERR.

FerpSMO. SMIH% T A A E HR AT 1 AR D7 3K

SMO | SM1 | TAEZ | Theg i g
EBZZ0E R v .
. . n HUART _MOx6 = O, PR ESYSclk/12,
0 | 0| 7sto ﬁﬁ’ﬁﬁmﬁ MUART MOx6 = 1, P4 2SYSclk /2
. 817 UART, U S — A A i
0 1 1 2 A (25MOP/32 )< (GE I B8 11138 HY 3R BEBRT A ST I8 2 o A B8 1385 %)

1

0 Jik2 9FTUART |(2°V°° / 64) x SYSclk R %4t TAER &%

1

N 91ﬁUART, SMOD o 4 2% /b V) 3% L B3
1 HR3 (2 /32 )x(GE I 22 113 H R BRBRTAM S 5 3 % A 28 3 %)

MTIx12 =0, sERT 1A% H % = SYSclk/12/( 256 - T H1);

MTIx12 = 1IN, 2R 1M % = SYSclk / (256 - T H1)

YBRTx12 = Off, BRTMSZIEARFZE R A 48 B H 28 = SYSclk/12/( 256 - BRT );
BRTx12 = 11}, BRTMSZIEARFZE R A48 B H % = SYSclk / (256 - BRT)

SM2:

REN:

TBS:

RBS:

TI:

For 7 287 R33N E I 7807 ey 3k, nSM247 41, RENAZ AL,
MM T R BIRBSALAT (Huhbm) B A% b W iE SR AR &R, 30 EHLIE
SR ALTE . AR SR ML AZSM24A7 50, AT 4 BRI RBS A0 ) H4 i o
7E77 30N, ansRSM24 91, T A FE BRI B 245 IR A B A B A7 H WS SR AR B A RT
A1 72773000, SM2 MoNO.

VTR I B AT B A . A B AIREN, BIREN=LA R B ATBICKRS, 7B 3)
FATHIEIRXD, JFAEE B . B EAREN, HIREN=0, NIZ&EEz0.

17 A28 A3, TONBERIERIEMN S, A E R E AL EGE0. B, AT AR
P (PR 56 A7 B 22 MLIE A AR e 7 Mol ot/ 5 ot 1 b 2 A6

e R85 3, BRI B G . 501, A SM2=0, NIRBS/ZZWH K15 1k
fir. 7704 HRBS.

RIEHWIE R P Wbr EAL. 7750, M AT RIEEIE BRI, A H 3
A, BITI=1, [ =N R A W, o S A s D 20 B 52467, BPTI=0. 78 HAth 7 0
W, RIS LA TR UG e i el A S A B A, A2 SR R AT
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STC11F-10Fxx &R 5 ¥4 ML IR RS STC — 80515 HLABREE — M, 4Bk K805 1 WLk TH A 7]

RI:  BWCHBHERIREN . 777200, M TH0E 58 847 45 A el oy A4 | 3 B A7 RI=1,
o] ML R A, e S A W S R R AL, BIRI=0. 7EH A 5 A, SBATHEE
122 1k 57 f4 ) B 2] P SRR r, BPRI=1 () AME L TLSM2UE ) , Ui
fir, HPRI=0.

SCONWIFT A L nl @ BN R AL T HZALNA “0” o SCONFITHLbE FE98H, Al i
hk, B ArHbhlk N98H~~9FH, AL B E . IR B SCONKIA KN AR, Hk
ARPRSEAE T — 185058 — DL FPIRSIPURS K AEEM . R — kBT RIECETIT
G, W HTBSK & JFJe e, A& B o e .

HFATIBE R BIER: M—WiURkIE5E, WL EShEAITI, BITI=1, &R Wb
MBI S — WS B, NESEELE A S B AIRL, BIRI=1, iERPBARTE. BT TIMRILL “B02
7 RAMENIER AW, B LA R WA S5 S HE AR R TUL Z R KA B, A7
T AR 45 R P R B R TIRIRDEAT H 5, AR5 20 AL EE . BRIE, PSR B SR b A7 20 AN RE i B
PFEZNEL, UAUEITEAEEO, 75 UK B B — I =R 2 U B R R

HEL Y ] 27 A7 25 PCONHH [(JSMOD/PCON. 7HF W B 5201 72 I 203 R R 2 5

.

B Y 2 1) 27 A7 S PCONKE A 1

PCON : HJg#H| a7 8 CRAarfr5-4b)

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

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

SMOD: AFHFEFEAL . MK EASMOD, RISMOD=1, #4755 57301, 24 3199
R AN{E; SMOD=0, W% TAET5 BTt . AL SMOD=0,

SMODO: T4 Kl A Az HI47 . 24SMODO0=1, SCONZ £ 4% (ISMO/FEAL ] T-FE (i 15
Ki) ThRg: 24SMODO0=0, SCONZF 17 #% FF [fISMO/FEAL H T SMOI)fE, FISM1—itt 5
SE AT IO TAE 0. ZALRFSMODO0=0

2. BITORIBE M F FSESBUF

STCI1F/10Fxx R A1 By HLA) H: 47 1 22 ph 25 7 4% (SBUF) Btk /2 99H,  SERr 2422 i s
5 SBUF R4 1 58 I RF R IE R I %, 2SBUF 1 #AE nT 3k 15 LRI B a4 40 St
IR FR AR, IR RS aFRE, 12 RiLar 4.

HFATEIEN GG RIS . AR EITEE AT, £5 NSBUFE S HEH T, 8
B ZE N RO AL B A7 4%, AT TSN R 7, HERARA AL A2 s A . R YR
ANEBTAE RS HE “17 STBSHIMEIE AL AE 8 5890, FikAT ki,

AT IE I B A 2 T — DML B s o 75 )5 OB 7 K 87, oA 7 20y
N, MU e e, B 7 as TP A 7= 3 N B AT Bl b 4 SBUF T, LS5 947 I 2%
ASCONZ A7 a5 FHIRBSA » U0 5 1T SM2# 15 L2 i 2 O 24 To 24, RBSFISBUF A P B4
a5,

T B2 S P 3 i AN TE I 2 AE S FISBUFZE 2%, M TT B4 — i i82 8 528 K B el #8 o
AT ERBENSBUF G, RIS RIFFUGRRU R — M5 R, FEHUNAE 1Z MU 4 R HT WSBUFZE i 45
BEAEEGE, 5 ET— iR E % . SBUFLAIFAT J5 %A P 3 30l s 2k .
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3. BN B R AUXRFIAUXRI

B AT A7 2 AUXRAVHS 20 R & B ST
AUXR : fiBh#fids ez 3H4k)
SFR name | Address | bit B7 B6 BS5 B4 B3 B2 B1 BO
AUXR 8EH name | TOx12 | T1x12 [ UART MOx6 | BRTR - BRTx12 | EXTRAM | S1BRS

TOx12: &I #0385 5 B AL
0, EMF0Z/E48051 HSE, 12 234,
1, SERFES0 (K RAES8051 912 %5, AN
TIx12: SERF 2 & AL
0, SEMEE1 BALS8051 ML, 12 704,
1, SEN#S1 FEE RAES8051 K12 1%, A0
UL UART 55 [ SE I 2o L0 A R AR 2, TIx 1207 Al DA HIUART R R 12TIE 1T T

UART_MOx6: HAT IO 845 o FE i B AL
0, UARTH MR RORE A 12THIS05L# B, 1240 4i;
1, UARTH MO B2 4 12T 8051 /1645, 24340
BRTR: 573 R K A s is AT 5 4
0, NAVFMSLPRFR K ERIBAT;
1, SOV R R EARIBAT
BRTx12: MOSZIEREZ R A S8 v B 4
0, JRSLIRAFR KA ST 120 Bt B— K
1, BRSTRER R ARSI — IR
XRAM: 0, FRVHEH MY EII1024F7758 ERAM
1, ZE b A R A 1024759 ERAM
SIBRS: HHAT MR REZ R AR SR IR AT
0, 4, BITOPIERRAEFIEFEN L, SIBRSAZ B O IR R R A B IE AL
1, MSZPRER R AESAE N B AT ORI R R A 8%, LEET e R 28 1R BIREAL, BT LAME Al
S E I g1 A

B AT DGR PR e I 85 1 MR 2 A 248, O m] DL M SRR R R AR AR Ry R A
o I EAUXRAF A7 a5 (S IBRS AL (AT LR R HRAL) V1R, 84T S ML R 3R A
AT A R AR A, BRI RE I A 1T DIOBE I RAE g I 45 /T B /IS B HE A .
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STC11F-10Fxx &R 5 ¥4 ML IR RS STC — 80515 HLABREE — M, 4Bk K805 1 WLk TH A 7]

STC11/10xx RFIHEFHLEAT HLEPS L ZLEPL 4 H

4 B F A7 2 AUXR IS 20 8 B AL 2 LU R
AUXRI : AT MGG 6 57 47 4 (AN a] A7 FH4E)
SFR name | Address bit B7 B6 BS5 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, HH/UART 7EP1 [, 8 DMP3 H)45IP1 1 [RxD/P1. 6, TxD/P1. 7]

AT DS LB S I, AT e D@ (578 [RxD/P3. 0, TxD/P3. 1] fI[RxD/P1. 6 I, TxD/P1. 7] 2
AR D, SCEl2ZH s . BCH PR E SR AT DR ELE [RxD/PL. 6 [, TxD/P1. 71 TiH
[RxD/P3. 0, TxD/P3. 1] CI/EAISP F#MI% MBS O, AW el LY 1958 1/0 1A

4. MR ER K E 2 F FRSBRT

PHST YRR Yy A S 25 AF SRBRT (Ml S9CH, & 74 J900H) FH T~ 547 55 255 i 7] 5 %4
STCI11F/10Fxx 25 5 A M2 1THIS05 188 L, B A5 i BAL 558051 8 L.

T SLUART & 1 FH 52 B 58 Lok e 2 s 2k 8%, AUXRH R T1x12/AUXR. 647 5 AT LA &I UART &8 O
RI12TIE AT,

5. MMt %] 5 78§ SADENFISADDR

NT HAEZHLESE, STCIIF/10Fxx R 515 5 MLk B T WAL L+ 1) 257 47 25 SADENFI
SADDR. FLHHSADEN 2 MATLHHE AR 25 47 85 (Huhik BOH, A7 {E WO0H) , SADDRAZE MALHLAE P 17
a5 (M A9H, B A{EHO0H) o
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6. 5B ITOHEIEX K FFRIEFIP

AT D R VP AL ESAL T W RV AR AR SR TEH, b e VR A AR B A S
IE: B niFafras (A 5H4h)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1IE A8H name | EA | ELVD - ES ET1 EX1 ETO EXO0
EA: CPUME I L iFidIAL, BA=1, CPUJFSCFWT, BA=0, CPUJHIMATA i W H i
EARIEFR AL 7 fo VTR e 22 g il o B H Wil i o S2 EA R 1] UG8 52 - H il
O H T o Vs i AL 2 )

ES: SRAT IR fovRAL, ES=1, SRVFEAT Pk, ES=0, ZEIEHAT .

HAT D TR e R I AT PSAL T HR W AR S 45 i 2 A7 48 1P R, T Se Gd% ) 27 A7 48 IR A%
Ea v/
IP: bt et a7 frds (Al Fhk)
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 g zsklfg, PS=1, HA4T LW E UM SR SR ik,
PS=0, AT MW e SRR S B
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4= T U
8.2 HITOTEEK

STCI11F/10Fxx & 4 5 5 HLIF Hf AT 815 A 4% TAER,  mlad o B4 2 F2 6 SCON R Y
SMO. SMIWE #E TSR, Hap1, SRR R EIEE, BN KIEMBI 75
HA A I AL AN L ME IR, . EREER0H,  HRAT D E NI R A B A7 2 .

8.2.1 HRITOTIERRN0: REHIFFR

FERORE, #BATHEE LA RE AL A A B, AT D0 @5 18 B i B AL
UART_MOx6/AUXR.5 = OB}, JLJHRERIE 2 NSYSclk/12. 4 847 AR 3 0 (14388 15 5 5 o B 7
UART_MOx6/AUXR.5 = 10, B REFE 2 HSYSclk/2. HAT 144 HRxD (RxD/P3. 05kRxD/
P1.6) sk N, [FI2E ALK (SHIFTCLOCK) HiTxD (TxD/P3. 18(TxD/P1. 7) % tht, Kik. #
VRS Ed , ARALAE S

PO R IE T FE : M ENPATHE R 5 N RIBE M2 SBUFHR A E sh R i%, SR AT R
80 H 4 ASYSc1k/1285SYSc 1k/2 (FHUART MOX6/AUXR. ST 5 £ 1253 3 & 243 47 19 4 2 M
RxDE il AL B An) » RIESe R bR ETTE 717, TxDE s 525 8 A7 bkl (SHIFT-
CLOCK) . U1 “Ki%E” Fimm.

YE[ESHYGE, MG R, RIEIEHHSENDA R (FHSE) . AUURxDRERYE, [
B SO VR T HH R R AL kit —1ioi (87) Hils S ik s bERT, Sl ik FEARAS, RATIHR
Frm ot R ERA . ERUOOEEEERT, DA RS TIEO,

P0G FE: B0, BB G SRARERL, BIRI=0, B A7 o vF8ediods i
HAIREN=11} )3 2 EATEL R0 0L FE . B O #R J5, RxD AR AT R AN, TxD A [R5 fik e
Wy . AT BRI R 2 SYSe1k/1288SYSc1k/2 (HHUART MOX6/AUXR. 5T 5E 2 1243 4iit
JE25 ) o B EnEs-1H “HRI” Bk,

P SE R — W (847 5, FEHlfE S B AL, RWHRERTEE "7, ERRHiEHRE. 4
PRy, i AR TIFO

TAEFHERON;, SAiE0Z LB S HIAISM2, AR TBSA AMRBSAL . H ik 5 & [
JENSYSclk/1284SYSclk/2, JoiisE W gafefit, B8 b B AL I B R Dy [R5 A A7 ik o o

FRAT I TAERL R0 7 = B 8- 1w

7R B R a] L, R TXORIRXCS il B G 43 il P A W SR A5 5 R BAT TI= 18RI =1, & “5R
I “IEEHERAWT, ATCA AL R A S A B R TOA L RIE K B, AR50
T SR bR AL TIERI
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INTERNAL BUS

WRITE
SESF RxD
- OUTPUT FUNCTION
[
»START SHIFT
SYSclk/12
0 TX CONTROL
| TX CLOCK  TI SEND
. SERIAL
Syseli2 — ! PORT
: INTERRUPT TxD
_ OUTPUT FUNCTION
AUXR S(UART MOx6) »RXCLOCK  RI RECEIVE
RX CONTROL
REN:E)_> 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 |_| |_| |_| |_| |_| |_| |_| |_I— TRANSMIT

RXDDATAOUT)\_D0___ X_ DI X D2 X D3 X D4 X D5 X D6 X DI /[

TXD(SHIFT CLOCK)| | [ | | | [ | [ | [ I | I | |

TI [

__[] WRITE TO SCON(CLEAR RI)

RI |

RECEIVE

SHIFT M I M M I M M [ [RECEvE
DO DI

D2 D3 4 5 6 7
RXD(DATA IN) I 1 1 I P 13 P P

]

TXD(SHIFT CLOCK)| | | [ | [ | [ | [ | | | | | [

KI8-1  H347 LSO e 4 4 A Fron i
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8.2.2 BITOIT{E#E5N1: 8{LUART, F4FRAITT

MR ESCONISMO. SM1H “017 B, &SAT7@EEN RN TAE. R A8Hr
UARTH R, —MWifE B RN1007: 1A EEIEr, 8B4 Ar (A7 7E5E) Pz fs ik Ay . e m]
A, BVATARE A AT E . TxD (TxD/P3. 1E{RxD/P1. 7) AN K i%{E K, RxD(RxD/P3. 08kRxD/
P1. 6) NiEomE G S, BT SN L2/ KGR AT .

P 8-2 4 HR AT 15 3 1 I T e 225 A s e R R AL/ i e S

B RIL I RE : AT I E R IR, B0 B AT Rk TxDFT e o M EHLPAT 5%
5 “SBUF “Hfs4 B sl B THEENKE, 5§ “SBUF” 550 “17 A KEBA FHEE
HIEEN, FEBAITXIEH AT IT A K% . KL &AL I E N 2 167 8t Bt [F 2 .

TN 2 A7 28 1 B AN W A5 #2 % Tx Do 1 K%, EEIEM A LAWBEN “0” fE4h . X4
BUE N I AL B R AL S e i AL B, BRI “17 , HEERABEMEN
“07 , IAMREFM, T R E — kB MaHE L, REHERTRKIEES “SEND”
g, SRS BRRE, B EERATI, BITI=1, [AEPUE R s.,

R RO A G B A IR VAR S REN, EIREN=11F, 2k 2848 LIk & I 4
K165 B0 H R KRR B AT B0 I RxD, 24400 2 RxD% A 17 — “0” B kAR i 5t J5
SIS HE U, ISRV E AL 160 B S , B IFFHAE S AL 55 788 . B L1653
THEE R S LI (R [ 25

1673 BT B 16 RS B LR R (REALHR U 8] ¥ 16554y, FEREALI [A] 17
8+ OIRAS AL 2% XF Rx Dy I 3H 47 KA, i M R X UCRFFE S “=9 =" K{E, B3
UCREER /D2 R AE, DAMVEBR TP, $Em T Stk Einfr, aniRBIBIMEA N
“07 (RHLSE) , MGEIAMI TR, EAEUWCER, FEHAN7 17 —"0"BkAr . Rk
HIEIEA A R, M e AN e, H RN EAER.

B BUE N R L 5 A 2 A TARE N, B3 NIIFFHA AL, i isir 70" 3]
FENL P A7 25 R A A ), AERXIEHI S AE G — IR, SER—Mir e, 47 RIS /2 LT
A

* RI=0;

« SM2=0aR FZ I B 5 1E A M1,

M FER BB A 2L, LB ANSBUF, {5 1Lk ARBS, BRI, BIRI=1, [°FEHLiE
SR, A5 BB ABE RN L, MBI BERE R IEE R, BREMHLE S, #IR
PRE KGR XDI T B 17 =707 Bk AS, 442N —MifeU. BRUCE &%, MmN WG, ©%
I BAFIF0, BIRI=0. @HIEN T, H£478E T/ETEAR, SM2EE N0,

FATIEAEA U R RS AR, AT AR (R RE R I 28 /1T A0S 1 SO S R R Rk AR B

o
B AT ISR I L s R =25V 32 X (R I 3%/ a8 135 H R B BRT A 37 I 56 o 2B 2 i HH R
HTIx12 =0, EHTE81H% H 2 = SYSclk/12/( 256 - TH1);
HT1x12 = 1, SERT A7 LR 2 = SYSclk / (256 - TH1)
MBRTx12 = O, BRTAMSZIAFZE R A AR A% H 2 = SYSclk/12/( 256 - BRT );
MBRTx12 = 1, BRTAMSZPEAFZ R AR BN 2 = SYSclk / (256 - BRT)
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INTERNAL BUS

Timer 1 or BRT WRITE
Overflow TO
SBUF TxD
’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 0 n 0 n -’

WRITE TO SBUF
SEND

—
DATA TRANSMIT
SHIFT m_rn ffmn n T Tl
TXD \ /D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 Y STOP BIT
TI START BIT —

RX CLOCK

o fnnn n n qmn .17
RXD

[smrrBir/ Do X' D1 X' D2 X D3 X D4 X D5 X D6 X D7 ¥ STOPRIT
RECEIVE Y317 DETECTOR SAMPLE TIMES

SHIFT 1 1 1 N 1 1 1 1 1

RI
KI8-2  HfAT M 1 D R 4t 7m  R Se  le/  ds B  FE

FE S AR AR BBl 0513-5501 2928 /2929 / 2966
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8.2.3 BITOTE#ET2: 9{IUART, SE4FE[EE

SMO SMIPEAL N LOR, B 47 0 TAEERLN2. 84T O TAERE 2 Mo $4E =7 5 i {5
UARTHE, H—Mir & Sl 1A L&A, A g A (RAZTESR) , 1A AT gmAehr (B
O EHE) AN A o RIE IS AT g FEAL (BN £4E) FHSCONH I TBSFR AL, Rl B 15k
0, B ADKPSW (#2548 R I A PAR 258 N TBS (TBSEE 7] 1 A £ HLIE A5 o ) s bk Hcdhs b 2 47
SURTAE B (0 A3 (RS S0 A7) o HB2 SR 5 947 Hi 4 6 ASCONHIRBS. TxD Ay A% 1, RxDA
B, DL TR TR R %,

B2 MR 2 N

AT IS AR T2 5 3 =25MOD/64 X (SYSclk 5 4t TAE I 4 4 28)

IR PR R I A PCON T FISMODAL AT B, 24SMOD=1H, #E4#£1/32 (SYSclk)
: XSMOD=0I}, #%#%1/64 (SYSclk) , #MTARSMOD AR INE AL W W, B2 MR 5%
A bR [ E

I8-3 4y H A7 d A5 A5 22 11 Th R 5 ) s i I B LBl s I [

HHEI8-3 M1 1, HREA2FNBLIA ARG, Rk R R AR VRIS A ANE, RIER HTBSTE AL 5 47 aF

Fas BB A SN, HARIWREGHITEAAAR, HBU/ FE B A 1R K Fr B B AR )
PR AR T — (S S5 A AR il 2 T B A
* RI=0

« SM2=08# SM2=1, Jf HEIE| 155 9% 7 RB8=1.

2 IR A R R B, AR B RS AL 75 A7 2% I B 25 ASBUFAIRBS 1, & 7
RI=1, [ ENERFBAE, 8 FIRFAE — AR, R EIRE A 25 47 2% T s o
R A&k, WMAEAMRL, Tk ERFAH LS, Bl CE AR R D N\ I AR
FR, BT —hirRAE R

ERE2H, BRI 4 167 5 SBUF. RBSFIRITE K .

T AT SCONHISM2. TB8I R B LA SBAS VML L) e, NZ P EHeat 77 (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 N 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 TB8Y STOP BIT
11 STARTBIT
STOP BIT GEN |
RX CLOCK
M | M M M M M M M M M M

RXD lskrar/ 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 HiAT M2 Th e s = B B R IE I 7
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8.2.4 BITOT/EIERI: 9fIUART, F4FRAJIT

SMO SMIPAAZ TR, HAT O TAEEREAS. BT @A A3 NN E s 7 0 il {5 UART
Wi, H—WirtE 2l (R mhn, SM A, (IRALAESE) , 1AL AT gmFEns (BN 2
i) AR IR AL, A v g e 67 (3R 9L Hid) FHSCONH I TB8FEfE, mI 4k B 1850, B
FH K PSW H 1) FF AR L 56 A7 PAEL 2SN TB8 (TBSRE v /E A 2 WLl (5 Hh i Hb bk Bt b B4, SUATHE
BRI E BRI AL) o BRI 55907 H s B ASCONIHRBS . TxD K% 1, RxD NI R
H, PR TR AT il R i
3 R RN

HAT IR A 3 R R =2"M/32 X (S I 3/ 11 028 111385 HH 3 BROBRT A N7 98 R 556 A A6 B8 1A i HE 36)

HT1x12 = 0, ERF AR 1A% H 2 = SYSclk/12/( 256 - TH1);

MTIx12 = 18}, E R 2 1A% H 2 = SYSclk / (256 - THI1)

HBRTx12 = OFF, BRTMMSLINAFER KA 23 A% H 2. = SYSclk/12/( 256 - BRT );

MBRTx12 = 1, BRTAMSZEAFEE R A 2R A% 2 = SYSclk / (256 - BRT)

AT, BESFIARE L, YRR 2 AT I R 2 I # /T B VB ST i R R AR R T
WE BT IR R RS, SRR,

I8-4 0 B AT I AR 23 1) Th i 4 4 v i B e FL R R Ik B o

FHE8-4mT %, ARASFIBEECIA L, BR K& B TBSHR L2 #2060 75 47 2% 55 9B 1 A~ [F] 4b
HARIIBeEWIHEEAMFE, HE RIEERE DT K Pt AA] [

MBI A BRI e — DS B R LR I R R A A

*« RI=0

« SM2=08# SM2=1, FHH HEIEI 15 9%/ RB8=1.

2 IR AR RIS R I, A B B A AL P A7 A 1 3 ASBUFFIRBSH, JFE A
RI=1, [ ENIGRAWAAEE, iR R KA — DAL, NI R RS A 75 A7 4% R A 8
Bam Ek, WAEMRL, L BRZMHE SR, BlEs SCE I AR R D A i kAR
B, B —hirRAGEE.

R34 17 5 SBUF. RBSFIRITE K .

T I AT X SCONH ISM2. TB8I 1 B LLAGEAE Ml 205, NZHLUE SR 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 gyyipp
1FFH

i i i A
BIT

INPUT SHIFT REG.
(9 BITS)

>|DETECTOR | L 5 J

RxD

LOAD
SBUF

READ
SBUF

Mool MMM 0 00 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 _XRB8 YSTOP BIT
BIT DETECTOR SAMPLE TIMES
SHIET | | 1 1 1 1 1 | 1

RI

K18-4  Hi 4T I3 Tl RE 4 M s S Il Sl b E i I

A S TERAR BBl 0513-5501 2928 /2929 / 2966 fE3L: 0513-5501 2969 / 2956 / 2947
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8.3 BITRBTRKIFRINKE

STC11/10xx Z 41 5. 7 B E AT 38005 [ I 4 28 B ik TAE B A R 5, 6T TAERE =000
2, HIEE S KRGS Y ScIkATPCONHT [ I B 2 1% F A7 SMOD A 5%, 1A =X 1 A
A3HIBRF LR 5 SYScIKFIPCONLLAT K Ah, 34 55 5 I 5%/ s | BRI L e 2 R A 2 e B
AR R TE I &/ EUER | BBRTMOZ B R R R AR SR WA, AR FEAF 2, prilix
Pl REZ R TR

FATIE G0, HPEFRRRE RGH BIIZESY SclkA % .

265 038 45 3 B W B ALUART MOX6/AUXR.5 = O, Hiid% % = SYSclk/12.
26 RO I8 A5 3 B W B ATUART MOX6/AUXR.5 = 1, H % = SYSclk/2.
— HSYSclki% & HUART MOx6/AUXR.S#E I, W AT TAEBR 0 M 945 % [ i A

AT TAERBA2, HIFRER5SYSclkf X4h, E5SMODA A K.

HEEALKIEAN: FATIF B 2P RF 3=25MP/64 X (SYSclk & 4t LAF 4 4i%)

SMOD=1/}, JH5F#H=2/64(SYSclk)=1/32(SYSclk);

4 SMOD=0/, JFFZE=1/64(SYSclk).

HSYSclkitk i 5, B H % BEPCONH [ISMODAL, Al F PR AR . Frbl, X P
R R A E

AT RIS, R AR )

B 3R 3R =25M0D/32 X (5 I 58/ 1H B85 1 )3 He 5 BBRT AN I 45 2R R AE B8 135 HH 2R)
HT1x12 = O, EH 881 H9% H 2R = SYSclk/12/( 256 - TH1);
MT1x12 = 1, ERT 2% LHE HH28 = SYSclk / (256 - TH1)
MBRTx12 = Off, BRTRSZYEAFER K AESS 1% 2 = SYSclk/12/( 256 - BRT );
4BRTx12 = 11, BRTBHAZIE AR A 2% B H %8 = SYSclk / (256 - BRT)

T R I 28/ BURs LFIBRT MO s RO AE SR B R, v RIEHLIE AR B R R, 176
SRR A 2 e AT R BR AT 3. AR, NERRIERRE, OCBRAE T e I A/ B 1
FOBRT ML Y% R 2 R AR 25 103 1. SMODRIE R, W TR 75 BT T 4148 2 uft vl 5k
PISMOD=0x1;

MOV  PCON, #00H ; f#SMOD=0
MOV  PCON, #80H : {#SMOD=1

SMOD R ik L 4% fil] B 77 4 PCON i de vy — i, HAth & (00 F) L A 350 B AR 408 SE2 B 15 L 7
SE o
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M PR BE N RS A BOES IE R R R AR BT, AR R, REET 8T
B R . SR R A T S I s /B LI HH %

TE I 28 BRSO 0 2R SO BAATINEA] CFD) PN B IR 8%/ R8s 1R 038 H v, BV E
I 28/ B8 138 HY R =12 I 2%/ B8 L 3E HY kB0 70

STC1/10xx RHI R WL A PN E I g /1H s, TR e I 28/ 2 1 5 A 4 A 5 =, M &
WP E S 28 AT ERs 1 TAE 2 (A EBhERE) ME AR R AT .

WE B 8T TAE e 0 TE 02 (87 AshESE) , TL1M Tk Ak
F T-SYScIKZ 1243 BB A 4345 (T 1x 12/AUXR. 65 58 A& 1243 #5302 A 25 450) ikt 24 T1x12/
AUXR.6=01f, Pl TAEAEI2TH R, TLIR TSR ARk H TSYScIkZ& 120 5 i kb ;s 24
T1x12/AUXR. 6=10, B HLTAEELITRE, TLIMTHEE K B T SYSc Ik ANZ i 4345 i ik v
AT, BB B 1 %S R 5 SYSclk A FH B B S ENA 55, SYSclkilk R, il ENk ok,
i R R . BT YN=FFN, D4R — NI Bh R g Y — ) (R FRTEHL) 5 #7N=00H,
M5 B 25 6 NI A A i HY — T 24SY Sclk=6MHz HL T1x12/AUXR.6=01f, — N8 R2us,
#SYSclk=6MHzHT1x12/AUXR.6=18f, —AK81Z1°80.167us (PR126%) . SYSclk=12MHzH.
T1x12/AUXR.6=0F, T— 8 A 1us, ZSYSclk=6MHzHT1x12/AUXR.6=11f, —/Mif8hZ)
H0.083us (FR126%) o X F—AEF T,
HT1x12/AUXR. 6=00F, ] 2%/ T4 ge 13— R PR i (OIS ). (2°—N) X 120 4= (2°—N) X 12 X

SYSclk

HT1x12/AUXR. 6=11F, 2 2%/ as 108 — R B i MO IR A (25—N) X 1= (2°—N) X

Tre 3 e i 2/ Bgs R v s, B
MT1x12/AUXR. 6=0F, E I 8%/ 1508e 1 1% H 2 =SYSclk/12 X (28—N) (X/#})

HT1x12/AUXR. 6=15F, 520 25/ B8 1113 3 =S Y Sclk X (28—N) (%/F))
A ASYSclk N R G B AR, NOAYFEBRE N ] 5 .

1
SYSclk

AR, R B AT B OE VR R i R — . IR AR TR B SRS R R 1
VA BEONAFR T RPTHE EOA R, NEUEYSREIA I, Hir8or W 2. BLOE R 4%
S L TAE T 5 2 m e,

. T1x12/AUXR. 6=0, SYSclk=6MHz, N=FFH,
SEIN 3%/ 40 1 TAE T 77 50238 % 6 X 107 {12 X (256—255)} = 0.5X 10° (YR/F) ;
#:  T1x12/AUXR. 6=0, SYSclk=12MHz, N=FFH,

SERTARATHE L TAET 7 Q0% = = 1X 108 (/AP
#:  T1x12/AUXR. 6=0, SYSclk=12MHz, N=00H,

SE AR/ TAET 7 J2005 % = 12X10912X256~=3906 (IR/FS)

. T1x12/AUXR. 6=1, SYSclk=6MHz, N=FFH,
SE I B8/ BEE | TAE T 7 22003 H 36 X 10% (256 —255) = 6 X 10° (R/AD) 5
#:  T1x12/AUXR. 6=1, SYSclk=12MHz, N=00H,
SE IS/ RS TAET 7 2005 % = 12X 109256 = 46875 (IX/FP)
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R AR R RS e B AT B 1 % S Al R
R RSEN ST 1E S50 R (T1x12/AUXR. 6=0)

. R G Eh SEMT 351
A RAMEIE | smop | ‘
(MHz) cr | 5| HEEEEANE

R0 MAX: 1M 12 X X X

FE2 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 11986 0 0 2 1DH
137.5 [6 0 0 2 72H
110
o |12 0 0 1 FFFBH

BB BRIV IA LR 7 BLan R

MOV TMOD, #20H s WEENSEATEE ER . TERF A2

MOV THI, #X XH 3 WEER N

MOV TLI, #X XH ;

SETB TRI s JABER BT BRI

MOV PCON, #30H ;. W ESMOD=1

MOV SCON,  #50H ; WE PTG

PAT EIRFEFFBOG, RTS8 BN € I 2% 11808 134 07 50 S A A7 3845 A AR 5 sCAT ey
R BLE .
T A Al AR B BB R R R ., — RN, A — kiR,
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M PG REBRT ML A R AR AR E A R OR AL, IR RR R, SR AE T ST R
RO AR I R . G PR BEBRT AL R 2 R AL AR AR B R R R AR AR, B I A /T AR 1 AT
DUBE B KA e i 2%/ T B0ss /i el AR .

F P ERE R e ] B F A 11 ST 45 Rk A B8 BRT

LWESE L TR, SCON ZFfEasfISMO FISML PRAZYE T8 11 14 A TAERE.
2. BB O YA R, (i ST I R R A B2 A B S (AL

BRT 738 4 56 R A 28 7 A7 4, BRTx12 £z, SMOD £if

3. JHENST IR R A S, AEBRTR f741, BRT JHST IR R % A S 25 47 2% 5t 7 B R UG5
4. WEHB O WA, ST I A AR R A 2

PS, ES, FA

5. WEH T B, KREN E 1 BpA]

W Kk, K EdEIE NSBUF BIWT,

PRI TE RRPR ERT, K2 5E bR AT, B O

2 O TAETEREL A3 I, TH SR S A3 R 0 T B L B ) B A a0, 45 JIE \BRT 517 4%
T EZE ISR RELOAD (SMOD = 0, SMOD 2 PCON 4Bk Ihfe 25 A7 2L i i r)
1. % RELOAD (PAF42 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 A2, 7ExUFin 0.5 w] PLERIPY & TP H 1
SYSclk = fhiRZE
Baud0 = AreAERFRR

2. R RELOAD F=A:fdbie% .
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% EHE PR ECE H S AR, ERDER 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

REHETE
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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 no

—_
RS e 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 #xz{)
. 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%

CORERRK, BE R BCE R AR, B EIE LT 1
. SYSclk = 18.432MHz, Baud0 = 9600 (12T #izt)
. RELOAD = 256 — INT( 18432000/9600/32/12 + 0.5)
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8.4 STCU/10xxRFEFHEITOEPIOXEEPIONFER

FHAUXR1 27 /7 22 15 B (PCA/PWM/SP1/UART2) & ZEP1 13k J2& £ P4 [
Mnemonic| Add Name 7 6 5 4 3 2 1 0 |Reset Value
AUXRI1 |A2H|Auxiliary Register 1 | UART Pl - - - GF2 - DPS | 0xxx,0xx0

UART P1: 0, i [1/UARTZEP3 I1[RxD/P3. 0, TxD/P3. 1]
1, 9 E/UARTZEPL [, 45 D MP3H)4#3|P1 [ [RxD/P1. 6, TxD/P1. 7]

AT D EAUBEE T, ml s LS £ [RxD/P3. 0, TxD/P3. 1] #1[RxD/P1.6 I, TxD/P1. 712
TR, SEE2 A . @R HE R R IT OB [RxD/PL. 6 [, TxD/PL. 7110 %
[RxD/P3. 0, TxD/P3. 11 A/ENISP FEATL FHIEAE O, Z8W el LS P REET/0 O

GF2: bR EAL
DPS: 0, 15 &4 FdiE 5 £ DPTRO

L, 5 AN HdRFREHDPTRL
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8.5 HRITORINIXIZRr (CIEFF A LHRIZEF)

8.5.1 B{TOAEPIORMIXIZEF

1. CiEF:

/* */
/¥ --- STC MCU International Limited */
/¥ - JZRSTC 1T RFH 5 HLEAT L I)EE (8-bit/9-bit) ---mmmmmmmmmmmv */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AL S el i PR A DR 1 — *
e 2 T e e A U G R Ol 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, //Timer] 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
{
#f (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 */
[* - JEH/RSTC 1T R A HLEAT I THEE (8-bit/9-bit) —---mmmemmmemmmm */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
UL & e el U R e L e e — */
EF T I S e T gl g (W01 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 stransmit 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
i*
;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
CHECKTTI:
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 A H A HLE AT I IHEE (8-bit/9-bit) —mmnmmmmemmemmm */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/¥ --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
g L2 LIy T e L T[T ) —— *
g T e I e oS g s — *

/* */

#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;
TH1 =TL1 =-(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 IEE SRR T AR A L
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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;
#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. LERIERF:

/* */
/* --- STC MCU International Limited */
/* - H7RSTC 1T RH| T HLEAT D 1INEE (8-bit/9-bit) —-mmmmmmmmmeemmv */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* —-- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L 3Tl e L)1 — */
O i S Tt I gl (601 g - J— */

/* */
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
Iz 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 5P AL e A7 388 5 AR U He 2 FH AT 20 9 UL 35 A 2 LA P A T T 564
ZAXHLIEE -

RS0 NH RGHBER UL, PB AT #4705 H H#AMIE (TXD—RXD, RXD—
TXD, GND—GND—#) , BIaJsZELXALE . AT HEINEFES, #b@E & EFERTHT,
AR FIRS—232CE{RS—422. RS—485FrAEHAT XALIEAE, WIS ARG [HRH—HEEEH
AR, P IEE & IR T, SR EAE S .

TxD RxD
8051 RxD TxD 8051
GND GND
1

JIARE LS T, AR S BLERK A LA RO 20 B RO R P o B
T UL A5 A B “PM” T s

S 15 WU 14 FET 2400 B AL 48 % 8 RS0 IS Y Sclk=6MHz, FHLRIE SR, Z.h1
PR . ESUHLIF RIS R, Se i FHLRE —ANEIE S (il “06H” ) . LI Z AR
T AT LR Z WU B (S SR, R B, R “00H” 1ENRIEE S,
g “OSH” TR B ReBCER, ; BHLREEBERE ZHHREES “00H” J54
TERGTE SN BT A 28 T I A AR E — R 20, TS ISRLE I Z AR PSS, BRI Z AR E
P, RIS B R -

| %m | Bgm | mdE2 | %3 | - | HdEn

FAHm: LI LWL KRR

K L~ Hclin: FOHLEE I 2R AR

SUMESRA: RF TR, B . BoEnIX (0 1) TN AR R B,

ZHUARIEBE R RN 057 DB o /N B2 15 TE M % S TE W, e P AL %
“OFHP {55, 75 M [ R SFOH 5 5. HUHLA A A8 8] ZWUR I “OFH” 1554 58 B % A4E
%, SRR, SIGkEIEn, FRER.

AREFEEER, I i WERR—RE, BXRBH. 207 EAET MM R
e, LD L3 15 AR Al I 640 590 1

STCI/10xx R FIB A WL R AT IS, AT BLBER A A0, R m) SRF 3 st

R |
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(1 A7 AXHLEE P21
OFPURETRFFB
TEONFHLURIE TR PR A

I

/

y
HihkFE 4 DPTR, K JE 48
R7, FZ560 2747 4sR6 B YA

Y
FIERGAN

y

FIETRIAE 5 06H

PR IERE W
(a) WHPRWE: EHENZR/EEIERBER. TEFR2, HEEHE3H, SMOD=1. ¥

e K2400 (BL/FP)

(b) BITHEERE: RPBRETRL, RTBEEG

(c) WERAMAI TAERFA788 R E: 3IHMSOHR LA IZ M BIR B ok, 2FHEA JTAZ K
RILMBIEHAE: RN B IR 78S .
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LR IE T IRTIE B
START:
MOV  TMOD, #0H 3 WEENSRATEELER . T2
MOV  THI, #0F3H ;W E R TR £
MOV  TL1,  #OF3H ;
MOV  SCON, #50H ;R OWILAL
MOV  PCON, #80H ; BESMOD=1
SETB  TRI ; JHBIERS
ST-RAM:
MOV  DPH, 31H . WEINBRAMEEFEET
MOV  DPL, 30H : DPTR¥MH
MOV  R7, 2FH s RIEEEPHEOERT
MOV  Ré, #00H 3 RINFNZFAA4ER6TEO
TX-ACK:
MOV A, #06H ;
MOV  SBUF, A ; }E%WME% “06H”
WAIT1:
JBC T1, RX - YES s SR IR TENTINE
SIMP  WAITI s RKRIETEHWATIL
RX-YES:
JBC RI, NEXT1 3 FIWT LRI ES
SIMP  RX-YES s RILEIREIZ S, WSy
NEXT1:
MOV A, SBUF s IRIEE T IEA
CINE A, #00H, TX-ACK; HIWZ® “00H” , 750 KIFI(ES
TX-BYT:
MOV A, R7 ; }
MOV  SBUF, A ;) RIEHES KM
ADD A, R6
MOV  Ré, A
WAIT2:
JBC  TI, TX-NES ; }
JMP WAIT2 s ) SRk
TX-NES:
MOVX A, @DPTR 3 MAMHRAMIBUK 1% 34
MOV  SBUF, A s REEEH
ADD A, R6
MOV  Ré, 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
FRUCRE 7 B ) v L

IF-0FH ; }

NEXT2 3 HIWT— BRI R I S
3 SRR ARIESE
TX-NES 3 FIWT R AR A

s RIEBRINFZ 201

FRHR AR EAE

SBUF; H
#OFH,  ST-RAM ; ) FIMr&H2 4 B, 500 EH ik

3 R[]

(a)  PHFREEYIRL: FKIERRF;
(b)  HBATHEEVIIEN: R

(¢) HHEBHKE:
NFRAM 31H.

30H LT A7 RO 22k X bk

R7T——H RN T 1745
R6—— RN ZF 1745

“OFH” NHE:IEHG, “FOH” AfLiEH4E, “00H” MR B AL
¥, “OSH” NEABN.

(M [EFPLEEES

R IEE SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947
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NED LS BT AR TR R
R [ Bttt 42 Arau |

£ !
Mok 55 DPTRIG AR , HotEFREIDPTR N L

Y6 B A7 4550
Bl e 2
Y
el g
AREIERG?
N
] FEAL AT 32E FOH

\ 4

I (E

F06H?

N
v
i) F L[] 325 15H
Jia] FEBL [ 3% 000

I FHBL IR 12 0FH

PR E

BT RE i H

TART:
MOV~ TMOD, #20H
MOV  THI, #0F3H

MOV  TL1,  #OF3H ; }%Hﬁ%ﬁ/ﬁi&%%liﬁﬁ
SETB TRl 3 A BE R AR
MOV  SCON, #50H ; BHETEGETAL, Rirsik
MOV  PCON, #80H ; | SMODH fif
ST-RAM:
MOV  DPH, 31H
MOV DPL, 30H ; | 4 BEDPTRH Hutl:

MOV  R6, #O0OH 3 BN A7 aiE0
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RX-ACK:
JBC RI, IF-06H s FIWrHEA R I AE 5
SIMP  RX-ACK s SRR IY(E
IF-06H:
MOV A, SBUF : BRRUE SIRA
CINEA #06H, TX-05H ; FIBTIREIE S RS2
TX-00H:
MOV A, #0OH ;
MOV  SBUF, A ; }rﬂﬁﬂm&% “00H” , [A] L
WAITI:
JBC TI, RX-BYS RN R TR IETE
SIMP  WAITI
TX-05H:
MOV A, #05H ;I HMLAE “OSH” meny
MOV  SBUF, A ; NEHIES
WAIT2:
JBC TI, HAVEI SR RIE S
SIMP  WAIT2
HAVEI:
LIMP RX-ACK ; [RIREIYAE, R (A E Ry
RX-BYS:
JBC RI, HAVE2 s SRR NS
SIMP  RX-BYS
HAVE2:
MOV A, SBUF
MOV  R7, A s BAEPAHTEART R6
MOV  R6, A
RX-NES:
JBC RI, HAVE3 ;
SIMP  RX-NES ; }%4&%&%&%
HAVE3:
MOV A, SBUF ;
MOVX @DPTR, A s IR EEE A7\ SMTBRAM
INC DPTR
ADD A, R6
MOV  Re, A ;) TEECE I
DINZ R7, RX-NES s AW TS
T 10 S R A BR A HHL: 0513-5501 2928 /2929 / 2966 EHE: 0513-55012969 /2956 / 2947 301
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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 FANUKIEE ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN s SERFKIRSE

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM s AR [EEET AR
GOOD:

RET s AR IERRIR ]

(2) k7 RXUHLIEAS BAE 24141

ARZ N E, SHLEE BT 8 — 75 K A 7 2R AR S B s 208 . i FSTC11/10xx
ZAN LB ATEE LR, HW R R4t —Arhilr s N Dbk, ArPAsehs B
W RO ) AH 45, BV US/ RIR 2 T &% A SR A BT, i S o BT R 5 L IR AS R 2 T SR
Wr, St—FENFE—hBiRE AN, DhZ0 W R S5 R P 2 T S R NGB ) AR 5 RE Y AT
QbR

X, FLLERBBCHE, Hr CRiED AELEW DT RGEE MBS , 207 B0
T 25 o i — 2 7 AT LS

R NUIR S TR, 35 W B =AM B ALk W B i 45 B A RIS 538 2 B He A
B, BBARDERIGA ., W8, NERAM32H T SR AN S 25 742, 33HE T AR
IS 27 (75, frhhl-7FH. 7EH. 7DH NI EST.
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ZALERSTH B 55 R P37
K W5 2N, R ERE R i HEE I a8/ Mds . SR ATIEE SRR o A SR I Bl A7 AR A
FERAM & LIk B 5 7E AR PP P e

TR
ORG  0000H
AIMP  START s HE TR
ORG  0023H
LIMP  SERVE s Frh IR SR AL
START:
MOV  TMOD, #20H s B SCER ZEATHES e TAEITR2
MOV  THI, #0F3H ;
MOV  TL1, #0F3H ; }&sz%%ﬂgmooﬁ/w
MOV  SCON, #50H s WEBATEGEAL, RvEEIL
MOV  PCON, #80H ; W ESMOD=1
SETB  TRI ; JABER R
SETB  7FH .
SETB  7EH s WHEARENANL
SETB  7DH ;
MOV  31H, #10H s FUE U A4 T AN RAMIT)
MOV 30H, #00H 3 }@&ﬁﬂﬁhﬁmom
MOV  33H, #00H s BRI IEIEO
SETB EA ; }
SETB ES ;) JFhi
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STC — 80515 i HLAEKE —

A, AERECKI8051 B A AL LT3

T T 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

Iz
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 T BRRYCT BT SR AR S

BIntrey

s PRUCE AR IR AN
: FIWT A R 1 IR

i HRRPRIESTEE
s VE R R A WriE SR AR AL
; FReE A

BRI

s B BRI TR BT SR AR
; FLoE AL

s IR ARG S,

“OSH” , ZLRE MY

;}ﬁmME%%WE%%%“ww’

::}ﬁ@ﬂﬁ%%&ﬁ%ﬁ%“mw’

s HIWOR AP E S “06H”
 REOZ AL
;. JeREI, A TXREE

U g LA 3%
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WAIT3:

JNB TI, WAIT3 R R Ik L

CLR TI

SIMP  RETURN s BIRE I A
TXREE:

MOV A, #00H s RN IFIE S, KX “00H”

MOV  SBUF, A s FRNEI R RIRIE S, KiE “00H”
WAIT4:

INB TI, WAIT4 s SRy RIEEEE

CLR TI ; HRTHRE

CLR  7FH s VBRI FR &

SIMP  RETURN s FHIRE IR
RXBYS:

MOV A, SBUF s RUNCE B P

MOV  32H, A : IEAN32HE T

ADD A, 33H

MOV  33H, A ;) R

CLR  7EH ;B BREIE YRR

SIMP  RETURN s BB I A
RXDATA:

MOV  DPH, 31H

MOV  DPL,  30H ;) WEAMEEE IR

MOV A, SBUF s BRECEE M

MOVX @DPTR, A s HEdEAFSMEBRAM

INC  DPTR ; HbhEARE 0L

MOV  31H, DPH ;

MOV  30H, DPL 3 }1%1@%%@

ADD A, 33H ;

MOV  33H, A s ) RGN

DINZ 32H, RETURN ;AR e

CLR  7DH R /R Gt

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 briEAL
; RINAIHITIHO

; }‘VX’E%W%&?&%F X

: IRE I

Tl
B

FRFEFAE b, ORGAREFBOL IR S, FERFHEGIN, BV IE T Ui B 1Z8 P B
R aG L .
FESEPRN GO 2 R 24, 10 EL & 5 ML A TSR (BT 15 B AR . DRIk, R
FIEEE T DURTEEAS Y IR VE AT D) %
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8.7 LB

(ERE SRR RGN, TES ABGESHLE TE. STC1U10xxF I8 H B & T i
T RoF R3 A L HLEREIIAE, AR R A S R F RS T ENAEH
{2 7 G0 e e HE

TxD
STC
EHL
\ 4 Y \
TxD  RxD TxD  RxD TxD  RxD
STC MCU MHL1 STC MCU M#¥12 | ™ | STC MCU MAHln

EEDy— G ENATLE AL W T2 PUEME RS BN S5 G WHLEME, A
WL ) F A e A5 5 1 4 K

(1) ZHIEER A E R

EZHBEE RS, NEETHL (K% 52 GMHL B ZIAIGERTSEEE, H4TiM
fE AR AREFT. MCS-51 R 5 B A HLK B 4718 15 15 #1) 25 A7 23 SCONH & 2 HLIE 15 ik B 7
SM2. MFEFRESM2=1, HBITEETAETHFR2EARS, KiEHEE TSI E UX AT R
IERE R (TBS=1) IER&EIEMT (TB8=0) , HEYtmET T FIRBSHITIRA: 24SM2=1,
W EIRBS=1, RN NPEIY Mk i, $5iZWi N 2528 ASBUFH, FFEAIRI=1, [FRICPUIERH
Wr, BEATHOHEPEIYALEE; ARBS=0NEUE W, A FHER, BIHKEBEEFR. £SM2=0, T
T2 Hb Bk T 2 B s ek, JEEAIRI=1, [AICPUIERMT, H#5i%MiN 2% ASBUF. #5ithJ5
H, WSl 2 HLEE .

T FEEB AN ZHEE RS, MHLHEE A0, 1, 2, -+, n. THEBHEEREED
Iy

O BEWMIHLRISM2=1, AT REEfibht ek,

@ FHLE SR ERE b E S, K TBSRE N1, UURRRIENZ MRk,

@ FrA M ML R oy bk, & R R B LR IY ) bk S AP bk AR B
B BRSNS, WA S MAHL, TEBRSM2=0, #ERERMNENRENEEN, EE4
BRI e A B, WPONAEFHEMNL, (E4ERESM2=1RZE, XtEH 5K KRB FEMIA
TREER, RIS S R EHE il N 2 A5 NSBUF, ANEAL, RI=0, Aep=ddilfiigR, EEHIH-
ik
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@ FHAERIETEIFI RIS, B K IE—IE AR M, HAm

TB8=0, VAR AEIEMI.

® M EHLEAR MALIE S B[] 7 A& PRy H kb, S oAb AL, &G

B FHER MMLE 23 b 759 50 = ALTE S0P S fh ABLE , PR IHSM2=1, St HJ5 EHRIE M EHE
WA T B IR .

RIS R T S

(2) ZHLIEE R R

BT S ATEERAE G HE 6% B &M KRG H#HAT(E 2%

I A T B I )30 £ R ] e Fe e 2058, V5 IV AT, PhSCESR™ % 58
B, AFEFEEEER, RN EBAME. EZHPUEERSGHEL RN HERSZ, HINE
HAR . X BANGIZS LA AE —BEWT .

FEEENRZHERE RS, RUBCE2556 ML, & MAHLAIHEES 31 2900H~FEH.

© ZEMUFFOY 2 ML &, & AHLIKESM2=DIRA, &I ENLRH
Hwpay,

@ FHAMMNIIBRLIFRL E: EHE SR ISR IE I, B F- 0k 19 MALIEDE AL hE
ML, ZIAFHHEFST S EHLE R AT R MM R I G A, SRR KL 5
L P ERENEANLIPIRZ, 5 ENHIWOIRE IR, ENLRDIFUA &% Sz dm b, &
1% BRI B — WA AR S A B

® 2 EHRIEFMETFN:
00H: ZE3R MALERUSCEHRE B 5
O1H: ZER MHLAIEZHE B ;

Hpth: JREm 4L
@ MHLHPRE T4% XL E -
B7 B6 B5 B4 B3 B2 B1 BO
ERR 0 0 0 0 0 TRDY RRDY

SE:  #HERR=1, MHLEREIIEE G4
#TRDY=1, MWMLAKIEHE R L
#RRDY=1, ML &t s

© HAth: dntefmh s %S .
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(3) BFp2H

FESEBRN P AR R SR R AR &, RGSER R — € R DR A IR mE A AR, W
Z R A Wy 2 ERE R PR R A, X R PR R e g ) (0 IR R . SRS
2o RE R ET . 3% BLAL LA W 1 7 SO 61 ] B4R E— ML 8] — S — @ 5 8K A

© EWUKIERR

2N ERR B A7 AL Y FRAMA BB ik 95 1H, B Pk B AT 5 0H B
JeH, ARBERTIIRIMGI . SR ESERM TR, I E B AE L t P Il ik 55 R P 58
B HENTEKIEN, ERRETRFRMAIZ G, BERLREERFRENT. RS
LPSW « SHIFOAR S AL HR S B AT &0TE Ko 2 B K& 58 .

ZOREHUFI#S MM R, AR 55 72 7 F AR 55 A7 A7 42 X 1 IRO~R7 o

TR IEFE T

ORG  0000H

AJMP  MAIN ; R

ORG  0023H s KIS TP A

LIMP  SERVE el i R e 2
MAIN: . . . . .. ; FREF

ORG  1000H ; REEFEFAH
TXCALL:

MOV  TMOD, #0H s WEENSHEER e A2

MOV  THI, #0F3H  BCEIRREFE 240007 /70

MOV  TL1,  #0F3H ; BASMOD

MOV  PCON, #80H ;

SETB  TRI s JABER AR

MOV  SCON, #0D8H ; HAT A8, i, TB8=I1

SETB  EA ;I

CLR  ES ;2B SR ATIEAE P
TXADDR:

MOV  SBUF, #05H s RIENFIY LI I
WAIT]1:

JNB TI, WAITI s SRFRIETERE

CLR TI s SR IE W R AR
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RXADDR:
INB RI, RXADDR s SEA AL IR ALk
CLR TI s SLALHEC R TR SR AR AR
MOV A, SBUF s BEELMHLIE B I A LA
CINE A, #05H, TXADDR  JUWEI RS, A E L
CLR  TBS8 s MWOHEARTE, EAITB8=0, wE#A K& HE
CLR  PSW.5 + HAIFO=0kRENr
MOV  08H,  #50H 3 RIEFAEHBEFREHERO
MOV 0CH, 50H ; HEYLK A IRRA
INC 0CH s HAEYLK N
SETB  ES 3 SUVFHATIEAS b
RET ; IREI R
SERVE:
CLR TI s PWIRSS T B, TS SRR ETL
PUSH PSW ;
PUSH A ; }Im%)\*}z%%fj
CLR  RSI ;
SETB RS0 ; }iﬁf&ﬂ’ﬁ%ﬁ%&m
TXDATA:
MOV  SBUF, @R0 s RIRBAR P B T s
WAIT2:
JNB TI, WAIT2 ; SHRERIETERE
CLR  TI ; HAITI=0
INC RO s HbhEFEEINL
DINZ R4, RETURN s BURHCRKIETE, HRE
SETB PSW.5 ;. DRIETEHEEAIF0=1
CLR  ES ; RHAHBATHW
RETURN:
POP A ;
POP  PSW ; }‘VJZEEMZJ
RETI S Y
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QOMFLIZRRE P

FEHURIE R RF AT, - BT ML, 25 A PR AH Ltk B A A BBz [m] 5 5 7

AHUhE, WEEAH I IESS EHUEARIE, I IREI T NUAE R R BAC BEWT, R A7 IR
T HNHRAMIFI60H L IT T, S HE HU I B W7 T8 T 6 THON E Bl ) Y BERAMUR T, R
R L H20-0H. 20- IHALAEARE AL, FISRABTE S bt . Bl S K FE 2 Kt 1 7
2FH. 2EHWAN 15 870 F T A7 CEGE 7 1 BN B 48 £ . #s ML P s, (2

EN
#5 VA LFESORE PP ..
ORG  0000H
AJMP  START s HBERFER
ORG  0023H
LIMP  SERVE s ARBTG5 A2
ORG  0100H
START:
MOV  TMOD, #20H s EREFE: WIIGWARY, WEER
MOV  THI, #0F3H ;e THEER ERT . T2, W
MOV  TL1,  #0F3H . B N240007 /R0 1A S HIME
MOV  PCON, #80H ; E{7SMOD
MOV  SCON, #0FOH s WEFBATIIR3, oiFEl, SM2=1
SETB  TRI ; JABER AT AR
SETB  20+0 ;
SETB 201 ; }Eﬁ%ﬁﬂal
SETB  EA .
SETB  ES ; }?Frhliéﬁ
ORG  1000H
SERVE:
CLR  RI s IR RUUAE SR T bR ERI=0
PUSH A ;
PUSH PSW ; }wﬁw
CLR RSl .
SETB RS0 5 } W TR 8 X1
JB 20« 0H, ISADDR s FIWTAE TS A2 ki
JB 20+ 1H, ISBYTE | PP € s N A U
A ESH R T ERA A HHL: 0513-5501 2928 /2929 / 2966 EHE: 0513-55012969 /2956 / 2947 311
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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,
SBUF, #01H
TI, WAIT
TI

20 < OH

SM2

RETURN

A, SBUF
RO, #60H
@RO, A
2FH, A
2EH, #61H
20+ 1H

PSW

A

RETURN

ZHLEFETT AT 2R 2R, EHIL
Xt AT A LA ORI RS O, W Il R AL w42 SR B AT i R IFAT /O N, BAC
BRSSP ATIE R D AN, B, SATITEINL, Bondsss. XEMA 247,

s HUHEIRETERO

s N

s HEIRE N

s FUBT R B e 75 ?
s W briEAL

s BN, R

FEHAEIEAL, b A L

FAFFER AT ik [e]

: MFF, KIEE(ES “01H”

s SERERIRL R

: 0TI, 20«0, SM2
: JHOTI, 200, SM2
; JEO0TI, 20«0, SM2
; IR

s FRSCEE K B ot
3 B EERIK EEE N ERAM
; 60HHL G X 2FHHL G

; BEthH-61HT2EHH T
; JH20 « 1HbRE, For UG HR AR

, }
]
5

; IR[A]

=~

VY7

BHE—-NAE T RRNA, NESH.
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95 STC11/10xx £ %8 F#lEEPROMAY 2 F

STC11/10xx R ¥ ML 4L i T IEEPROMA: 52 7 2= (Al 2 0 FF ), R ISP/ TAPH AR AT
¥ HData Flash*4EEPROM, #5EAEL0G XA o EEPROMA] 73 N4 TN X, BN X A
51297 . RS, EE — RAS S ER BE R — A X, A2 R — A8 B B e A
[FI PR X, A— B . SR AT A8 PR A R i e X AT 1

EEPROMAT FH TR A7 — L8 75 B AE N H i R B OF H A B RS8R . (EH P EF
W, BT DA EEPROMIEAT 719 52/ T A2/ sl X B SRR o 7E TAE R Vec KBS, A Z
FTEEPROM/ TAP#1E

FEEEMSZ: STCLIxx R FISVH F HLAE4. 1VLL FXFEEPROMBEAT - VE A4 2%, 4. 1VEL T %f
EEPROMBEAT 44, MCUA AT L DI &g ; 3. 3VEL  HLAE2. 4VEL_EXFEEPROMIBEAT 4 A 2, 2. 4VEA
T XSEEPROMERAE, MCUARHAT BEZIfiE . STC10xx 515V )y HL7ES. 8VEL_EXTEEPROMIEAT #fF A4
34, 3. 8VEL N XEEPROMBEAT 4, MCUAPAT LLTh&E ; 3. 3VHL FHLTE2. 4V LA XS EEPROMIZEAT #E A4
AR, 2. AVLLF XTEEPROMERAE, MCUARHAAT, AT LU L ISPResk A2 7 I 3 i i & A0 1 T i i, 4
SVHA WLk #4. IVBL R &AL, 3V L HLIEFR2. 4VEL FE 7.

9.1 TAP R EEPROMFIE4FIRINEET ERNE

oy e fr bk N 555 o
s fiik bk | Lsp |
TAP DATA | [SP/IAP Flash Data | -,y 1111 1111B

- Register
1ap_ADDRH| [SP/IAP Flash Ad-| oy 0000 0000B
dress High
1ap_ApDRL | [SPAAP Flash Ad-} -y 0000 0000B
dress Low
IAP_CMD ISP/IAP Flash Com- C5H - - -1 -1-1-[wmsifmso xxxx xx00B
mand Register
IAP_TRIG ISP/IAP Fla.sh Com- C6H XXxx xxxxB
mand Trigger
IAP_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#EAEI ()44 27 4745 -
ISP/IAP MFlashiz i (AR 7R 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 (bl 25 4788 51 )\ 1L . 1% B A ekl NC3H, A7 J5 {8 NO00H.
IAP_ADDRL : ISP/IAP #{ERT (b 35 A7 2K\ L. XA A7 2 Mk 9 C4H, B A7 )5 fH H00H.

3. ISP/IAP# & F F2RIAP_CMD
ISP/IAPF A 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, TCISPHEAE
0 1| WP IIR FFLF X % Data Flash/EEPROM X #E4T 7 132
1 0 | AW PRI L7 X 6] ” Data Flash/EEPROMIX ” #E47 71 g F

1 1| WA PR FEE X 6 Data Flash/EEPROM X HE4T 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 JIANEY-5 A] 78 B P AL X A s AR X

4. ISPIA G 2l & &7 28IAP_TRIG
IAP_TRIG: ISP/IAP #E{EIS )iy 2 iR 27 A7 75 -
FEIAPEN(IAP_CONTR.7) =1 B}, XfTAP_TRIG%: 5 Ab5Ah, 55 AASh, ISP/TAP fix & A 23434

ISP/IAPEEAE 5 )5, TAPHBbE R )\ 7 77 % IAP_ADDRH. ITAPH#hE( )\ {7 %5 77 #$IAP_ ADDRL
FIIAPHT 2 2 17 25 IAP_CMD AR . W 4 R R E N — Aok 1) 208 257 ISP/TA P
1, TFZ bk 1) &8 A K8 AL 733 5 NIAP_ADDRHAIAP_ADDRL % A7 % o

FHRIAPHEVERS, #IEXIIAP TRIGYE 5 NSAH, 5 ANASH, ISP/IAPH4 A4 2470,
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5. ISP/IAP# £ F #722IAP_CONTR
ISP/IAP#% il 27 47 25 IAP_CONTRHS R 1 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 SRYFA7. 0: Z21EIAPEL/ 5 /¥R Data Flash/EEPROM

1: RRVFIAPEL/ S /#FRData Flash/ EEPROM

SWBS: A5 M P N HFE T X G 20(%0), /2 MRS ISPIERFXE30ED).
ZL5SWRSTH#RC & 74 AT LS

PR RGENL, W E B E AL

CMD FAIL: W15i% TISP/IAPHT 4, JEATAP TRIGIESAWAShi A& 26, WA 1, 75 G %

ER PN ARER X APX) S AL N PR X (APX) FF AT F

MOV TAP CONTR, #00100000B ;SWBS = 0(E&#EAPIX), SWRST = 1(#Ef7)

AEF PN R X (APX) B E A N R R ISP B X FFIGHATRE R

MOV TAP_CONTR, #01100000B ;SWBS = 1(GEFFISPIX), SWRST = 1 (4K A7)

TERF ISP EFE T XA R AL H M N HFEF X (AP [X) HIGHATIE T

MOV TAP CONTR, #00100000B ;SWBS = 0(GE#EAP [X), SWRST = 1 (% E 1)

TE R G ISP FE T XA R AL I R R ISPIR LT X UG HATRE T

MOV TAP CONTR, #01100000B ;SWBS = 1(%&#EISPIX), SWRST = 1 (¥ Ef7)

SWRST: 0: A#EfE;

1:

B S [A] |CPUSEFFE [H] (2 /DANCPUTTAERT 2 )
w2 lwr1 wro Reiii/ii Prog_ram/%ﬁﬁ—: Se)cgﬁ;;%”ég;se Reiorjl;nenged Syster‘nflock
@A) | (=55us) (21ms) | PR RS EO R HERE R ST B
1 1| 1 |2 i8h |55 21012/ ) 5 < 1MHz
1 1| 0 |2NEF8h {1104 B 420248 | < 2MHz
1 0 1 [2Ef%f 1654 B8 630367 < 3MHz
1 0 O [27E%F 33044k 126072 M %F | < 6MHz
0 1| 1 [24Wer 66044 252144408 | < 12MHz
0 1] 0 |2BF8F |11004EF8F  |420240 N EF8F | < 20MHz
0 0| 1 |25 13204 1H4h (504288 it | < 24MHz
0 0 O [27m%F  [1760/NIT%F  [672384NAF%f | < 30MHz

B R TR A
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EEPROMfFEFFEEIN:

T ARAUE R AL EREEPROMAY IE 8 AT 58 T4E,  H ATt 02 5 AL
STC11xx £ 41

SVERF HLZEVece<4. 1VEF, 2% 1E1SP/TAP#:AE, BIZE (EXTEEPROMM IE##4E, LB 2 B HL%T
FARFI ISP/ TAPFE AR, SERRfEHLAE, SISP/IAPEFAEESHIRIERPAT T, BT b T8
AR T AT SR T IS R AR, 5B AL BRI 2% 1 4047 TSP/ TAP#R/E,  RIXTEEPROMAKI#ERR/ 4
/3w 2 BT

SVEL A HLEVCce<2. 4V B, 2X1-TSP/TAPHRME, ENZEIEXIEEPROM HIIE® #:4E, BLAt 8 A HL
S} HAN [ ISP/ TAPFE A AN R, SEFRTE I, XFTISP/IAPRZRBIEERPITT, HH TN T
EHEEMR T AT SR T TR R LU, 5 AL SR e 25 1B 3047 ISP/ TAP#R/E,  RIXYEEPROMA#ERR
/IRFE/ B A TR

STC10xx & %1:

5V HLRHL{EVee<3. 8V, ZX1-TSP/IAPH:fE, RIZE L XGEEPROMAIE S £:0E, B 8 5 WL
AR ISP/IAP 384 AR, SEPRIGHLAZE, STISP/IAP ZRfESe B E AT 7, Hil Tkl T
YEREAR TRl ST TREFR R LR, B S AL BB 22 1R 30 AT ISP/ TAP #:4F, RIXFEEPROMAI#ERR
/IR BAr 2T

SVHL R HLAEVec<2. 4V B, Z51ETSP/TAPHE(E, ENZE L XTEEPROMI IE & #AF, L s fHLxs
AHRIIISP/TAP 54 AN, SCPRiEolE, XTISP/IAP 2FAEasiR/E2HAT 7, (Bl TUks T
TER AR TRl ST TR CAR, B WL R UL 25 (-3 AT ISP/ TAP #4E, HPXTEEPROM
B/ 4afe/ 1k 23 TeRL.

IR EYE E NS, mRES TR AT GIEAT, T B YR F IS IE A FIEEPROMIY) f%
AT R TR, SFEHATAHNFEEPROM #5470, A DU P i £ s i S AL THE fL s, 4
ST P T BLTE 0 A VS, B TR S AL IR FE R S A, U EEPROMBEAT A I, L)
WG i /LVDF AR G AL (PCONFE IR BB AR IBi tHAL) o MNFAZAIN “17 , 50 B He 5 FE
MAMKT AR E, AR HEE, I A T AR 0 J5 iz A ReREs, Wi ” 07,
UL TAE R & TA T T R 2 b, W AT R4 TSP/ TAP/EEPROMERE . Wit~ 17, NPKE
HEE, ~HEINTERESTERNI K2 B, A AT TISP/TAP/EEPROMEETE .

6. TIEBERFIET, WA AZEH#HITEEPROM/IAPHR(E
PCONZF A7 /& 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 IR AL, 2 TAE SV e K TS A T TR I, 202 B L. A A0
R A ) R B AR F e Ve e AR, AN EEEATEEPROM/ TAPH:AFE
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9.2 STC11/10xx & %18 K #lEEPROMZS [8) X /)]s K ik

STC11/10xx Z 71 58 5 LA 35 7] FHEEPROMIF Mkt 5 R 9 25 1R 2 43 JT 1 . R e ) 2 S R
XI5, AT LLXTEEPROM 347 TAP/ ISPHEAE .
FLARSEANT 2 B -1 A SEEPROMOA /N A2 PR H b 5 ) -
1. STC11/10xx ZR 5 5. 5 AL A FEEPROMIFE AN bl 2%
2. STC11/10xx F& 4 ¥ A HL A FEEPROMZS [B] K /Nik Y — Wi 3
2500 .
STC11FOLE, 45 2K5%75 IEEPROM, | 14 B DX 4H A, FEA B3 1X.0. 5K, Hudik 0000h — OFFFh
STC11F16XE, & 32K775 FJEEPROM, I FH64/ 55 X ZH B, &4 Fi [X 0. 5K, Hihk M0000h — 7FFFh
55 44 N TAPT1xx B TAP10xx 1) 5 1 #1L, A 57 [FJEEPROM, {H 2 m] R FH TAP 25 A7 28 7E A2 /7
X XHFEPFlash HHT BB, 8 CELR ML/ L2 T2, 244K, a5 FFlash

STC11Fxx / STC11Lxx 2 %1 84} WL # EEPROM % B — ¥
e EEPROM 4 | Jd X H | JECdh bt [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/STC11L0O5E 1K 2 0000h 03FFh

STC11Fxx / STC11Lxx &5 H. 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 B2 F ML S 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/STCI10L12XE 1K 2 0000h 03FFh
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STC11/10xx R 51 5 1 HL A FEEEPROMVE i Hh k¢
BT 54 %2 /b J5 [X FUEEPROM, 22 8 i [ U EEPROMZS i) K /Mg — W %, A IX0. 5 K3
H—HIX B IX BERIX FIRIX
Wit | dhoubit | i | dofbht | emedr | diobit | et | g
0000h 1FFh 200h 3FFh 400h 5FFh 600h 7FFh
BHFIX BARIX BLRIX % )UIX
WL | GhAChEL | RGHHE | SoRtuht | ML | RO | ML | 4
800h 9FFh AO00Oh BFFh CO00h DFFh E0Oh FFFh
U X BB X Bt RIX Bt X
Rt | doicbil | R | doliht | emiedr | dondit | et | g
1000h 11FFh 1200h 13FFh 1400h 15FFh 1600h 17FFh
B+ =RIX P g X FRE BN X
Rt | sl | R | dolthh | emiedl | st | et | g
1800h 19FFh 1A00h 1BFFh 1C00h 1DFFh 1E00h 1FFFh
bR )\ B X BRI B X
Rt | ol | R | doluhh | kil | sondl | et | oo
2000h 21FFh 2200h 23FFh 2400h 25FFh 2600h 27FFh
B t—HiX ot R Bt =RIX =1 IX BN X
ferahbl | dodubnt | it | seubns | et | gooent | ekt | gdond 51277
2800h 29FFh 2A00h 2BFFh 2C00h 2DFFh 2E00h 2FFFH
B LRIX B AKX B HLRIX 5=+ B
WAL | S | R | SoRih | REHIL | SR | Rl | S
3000h 31FFh 3200h 33FFh 3400h 35FFh 3600h 37FFH
UK HoRIX Fo—RX Botomx | WA R
WAL | A | R | SRtk | REHIL | SR | R | St %@% IXW;E*
3800h 39FFh 3A00h 3BFFh 3C00h 3DFFh 3E00h 3FFFH iEé ﬁ . ?k 1[% E&
o iy 1 F=PUEX FETHHX = ANEX E"Jiﬂﬁﬁﬂ(EK
D e I I T I T T L T i
4000h 41FFh 4200h 43FFh 4400h 45FFh 4600h 47FFH ‘,Z‘ )Eﬁ W% , é
B=tLRK FERDNTE Bt IR BUEHE | ppr 40
T E | A | RMGHHE | ZoRtbhh | REGHUIE | SRR | e | s
4800h 49FFh 4A00h 4BFFh 4C00h 4DFFh 4E00h AFFFH
P — R X B R X PR BRI X
Wit | sl | R | dolsiht | emiedr | scudt | et | g
5000h 51FFh 5200h 53FFh 5400h 55FFh 5600h 57FFH
B LR X B+ ARIX BILR X B \BX
wigt | ol | R | doltht | emiedr | dcndk | et | g
5800h 59FFh 5A00h 5BFFh 5C00h 5SDFFh 5E00h S5FFFH
B BHA X BHA—RIX B —RX
Rt | ool | R | Zolhh | kil | sondl | et | o
6000h 61FFh 6200h 63FFh 6400h 65FFh 6600h 67FFH
BH+RIX BHAIIRX BHALRKX FHAABX
Eit | doubil | R | Solih | kil | sooeit | e | oo
6300h 69FFh 6A00h 6BFFh 6C00h 6DFFh 6E00h 6FFFH
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STC11/10xx FRF1 5 1 HL A HEEEPROM VA b - 22
BEARSERY 545 22 /b J X (JEEPROM, 25 8 B T A EEPROMZS [A] /N Y — W8, ANHIX 0.5 KT
B L X BEL K PERETT X
M | Gl | el | GAClAE | il | SoRuhE | R | Gl
7000h 71FFh 7200h 73FFh 7400h 75FFh 7600h 77FFh
FAT—HIX HEATZREIX BT =X NI X
R | GGl | i | GACliE | i | SoRui | R | Gt
7800h 79FFh 7A00h 7BFFh 7C00h 7DFFh 7E00h 7FFFh
T F T mIX FAt LRI PSRV
IEME | GO | M | GO | RIAMGE | SR | R | GhRE
8000h 81FFh 8200h 83FFh 8400h 85FFh 8600h 87FFh
B LK LK bR
U | GAUUHE | REGHE | GAOBHE | EEUBIE | GuhE | REEHE | G
8800h 89FFh 8A00h 8BFFh 8C00h 8DFFh 8E00h 8FFFh
Bt oK LK PRI BL R
IR | GAURIE | R | UL | RN | SR | UL | i R
™t [X
9000h 91FFh 9200h 93FFh 9400h 95FFh 9600h 97FFh 5 1 2?%
BEr LB B BIX FL UK B BIX
UM | G | Rl | b | e | S | M | G
9800h 99FFh 9A00h 9BFFh 9C00h 9DFFh 9E0Oh 9FFFH
BB BATBIK BN =B BAFIAK
UM | G | el | b | R | SR | M | Gl
A000h A1FFh A200h A3FFh A400h ASFFh A600h A7TFFh )77% i/j( ]a — ‘{j"\ rﬂ%
A+ HAIX ) AR H\+-EhIX A ABK | O B R
RIEMEE | GEAOBHE | RMOBME | GAobit | R | daobht | kbt | adowr |F B, A
A800h A9FFh AAO00h ABFFh ACO0h ADFFh AE00h AFFFH T‘Eé ﬁ # Yjﬂ\ ,TI% E&
IR BB Bt B ot —mx | BRI RAE A
SR | GRUH | R | AL | ERi | i | et | o | 1R X, A
B000h B1FFh B200h B3FFh B400h B5FFh B600h B7FFh "IZ\ )EH ?ﬁ ’ ﬁ:_,l ﬁ)‘{‘
BT BIX YRR T PR Fatomx | N AEH
PETNTYY RN ISR YA IRITNTNYAN TSN TAN FRITTNYEN EPTSTSTEYAN ERTSTATAN UTSRTAT
B800h BI9FFh BAOOh BBFFh BCO00Oh BDFFh BEOOh BFFFH
B LA PR TS FHUBK B AR X
WIEME | G | R | GO | REAMGE | G | R | Chdbr
C000h CI1FFh C200h C3FFh C400h C5FFh C600h C7FFh
FET MK F—EE MK FET=MIX FEENRIX
M | GAURIE | R | UL | R | SR | I | Gt
C800h C9FFh CAO00h CBFFh CCO00h CDFFh CEOOh CFFFH
FAERAK BT AR
ORI | G | AR | GO
DO000h DI1FFh D200h D3FFh
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9.3 IAPXEEPROM:C &/

; FADATAIE /& EQU 5 HH 738 07 3k T R 25 17 2 M b 25 ORI R0V G 2/ 4 B 25
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; B IAP_CONTR EQU  0C7h
7€ LISP/TAPir 4 J S5 A I ]
ISP IAP BYTE READ QU 1 s S )
ISP_IAP BYTE PROGRAM EQU 2 JE R, AT RS, OFFh
ISP IAP SECTOR ERASE EQU 3 R PR RS, AT R, B RIX
WAIT TIME EQU 0 VB S A5IN E], 30MHZ BA TR0, 24MBA R 1,
;20MHz LA F2, 12MBLR 3, 6MLL T4, 3MEA 5, 2MEA 6, IMEA R,
FATE
MOV TAP_ADDRH, #BYTE ADDR HIGH S IE M hE R Hb H- 7 55 0l A )
MOV~ TAP ADDRL, #BYTE ADDR LOW s GBI 7 75 R bk
MOV TAP_CONTR, #WALT TIME s B SR IR [A] o 755 ) T L ik — 41,
ORL IAP_CONTR, #10000000B : SLVFISP/TAPHEAE FHHRE—KH® T
MOV TAP_CMD, #ISP_TAP_BYTE READ
VIR AT S, AT AT RN, AHE A m S
MOV IAP_TRIG, #5Ah ; SGik5AN, FREAShE TSP/ TAPf & 25 7725, RFIKHR T ik
MOV IAP_TRIG, #0A5h ;1% 5EA5hJE, TSP/TAPr 437 B g fih /% 2 5
;CPUSEARFIAPENAE 5B UG, A AR EAHATREF?
NOP B SEH BITAP DATAZF /748 J5, CPUKSHATIE T
MOV A, ISP _DATA SR R IR A Ace
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UNIERIRIA, R T easEimnc

MOV
MOV
; MOV
; MOV
; MOV

TR, % 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/ TAPHEAE

£00000000B : BRISP/TAPAT 4

#00000000B ;B 1L ISP/ TAPA 415 i &

#0FFh ; 1% Bk v 7 B T N FRH, 45 A HEEEPROMIX
#0FFh IR MM 5 70 N FFH, B 1k iR A

IS EL SRR, B MAAT, Z ST e X ER

#ONE DATA DB FEEHE S TAP_DATA,
AR AR I A 7 Ik
#BYTE_ADDR_HIGH DAL itk T AR
#BYTE ADDR LOW MR 7T EREEES
HWAIT TIME T B AN ) R ) AT B A

. B —4], FHH
#10000000B D FUYFISP/TAPERAE S T

#ISP_TAP_BYTE PROGRAM R F AR T A
#5Ah  ;Z5i%5Ah, FRIEAShE TSP/ TAPA K 27 £F 2%, FF R HR 75ttt
#OASh  ;i%58AShE, ISP/IAPr4 7RI fit & #25h

CPUSEAFTAPENE Se il fa , A S 4k AT R

NOP

DT RAE I G, CPUZkSEHATRE

URIEAATA, AR T2aFEme

MOV
MOV
; MOV
; MOV
; MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

#00000000B ;2% 11 TSP/ TAP#EAE

#00000000B ; ZBRISP/TAPAT 4

#00000000B ;B 1L TSP/ TAP iy A fih

HOFFh ikl i 5 B0 PR, ; 48 A JEEEPROMIX, i 1F iR 451

#OFFh ;32 Hihl {57715 81 G NFFH, 38 17 EEEPROMIX., B 1 iR e /E
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D ULSR BRI B XREAT bR, S N A R EARE, MR e 2 5 /AL
s B EORAMA ORAT FRAG 2 b X R B, 8RR R B (A 5 [l iz B (X, i AR AN g X
IR 7 AR B, B AR R R R

;o DX P AN R Mk A 2 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 itttk v 77T
#SECTOR FIRST BYTE ADDR LOW ;3% [X e o Hh b 771
; bk 75 B AR A A T B i ik

#WAIT TIME s B AR I ) MW A) A Bl A
sty 3 fL
#10000000B - fLYFISP/TAP £§44§§a£2%ir"

#ISP_IAP SECTOR ERASE
I B XA &, i AN T R, AN E T IE L

#5Ah
2% 5Ah, FRIEAShE| TSP/ TAPA & 25 47 5%, FF IR ER F nit
#OA5h E5EABhGE, ISP/IAP 4 7 R #t il & A 2

;CPUSEFFIAPEIMESE NG, 4 SRS HATIE T

NOP

R XIS, CPUZKEE AT IR

UNIERIAT A, Rl F2aeFEma

MOV
MOV
; MOV
; MOV
; MOV

IAP CONTR,
TAP_CMD,

IAP TRIG,
TAP ADDRI,
IAP ADDRL,

#00000000B 281 1SP/ TAPERE

#00000000B ; 2SBRISP/TAPHT &

#00000000B ;7 11 1SP/ TAP fir 415t fih %%

#0FFh s JEHHE S 6 NFFH, $8 [ JEEEPROMIX
#0FFh s 1EH B 715 5L A FRH, B kiR AR
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NEH: (STCHL A ML Data Flash *4EEPROMIJ S8 FH)
INFEAR AT, TR, B XER

TR fF 17 HRE L7 BLY07, R €07 B “07 o anRFETRFFH, 4 A Hik
Ty igte. MRIZTFHARFFH, AR BENEXER, EHARE “BEER” 47
“0” %ﬂ\j “1” R

P DXHRRR: AT R IXHRRR 7 AT HeR “0” HErN “17 .

KA -

1. [8]— VRAE U B TR [R) — Fed XA, AN A2 (] — IR A e B8 T5OE 53 AR s X, e AN 002 HE AR
.

2. MR AN IX R —, AR B IF EEPROM, STCEA F HlLfData Flashbb 4P EEEPROMEL
PARZE, E— AT/ W — A7 KA A2 81 /55uS

3. WRAE — A XA T KBRS, A R BB AL i — A s i e,
FANIA T EAE SR BRI Bk S TCEL A HLIIRAMA, SRR BRI B X, PR A EE R
FHERE TR RS T BT B EZE X T (AT Ewe, TEEFHEGL) . X
IS A s DX P ) 7 4 K2 Aot P (10 875 (3 (A 7 13— DR s R B iR

1] R )
1: IAPFRA5ERE, HhEREBLES) “m1” 5 “p1” ?
z: A

2: JESAFIASAL K JG, T —IRIAPAY A & 7534 35 EL %S AFIASfil 4 2

‘Aé:: 7\%7 Q%ﬁﬁ‘o
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9.4 EEPROMMNIXZF (CFEF X LCHwmizH)

1. CIEF:

:STC11/10xx 5 41| ¥ /LEEPROM/IAP HAEMINARE 7 iR

/* */
/* --- STC MCU International Limited */
/* - JHRSTC 1T HRFNH 7 Hl. EEPROM/IAP T fE--mmmmmmmmmmmeeeeee */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L &S T R i e L i1 i N —— *
O T S G N 051 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<IMHz

//Start address for STC11/10xx series EEPROM
#define TAP_ADDRESS 0x0000

void Delay(BYTE n);
void ITapldle();
BYTE IlapReadByte(WORD addr);
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void IapProgramByte(WORD addr, BYTE dat);
void IapEraseSector(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++) /IVerify 512 bytes data
{
if (lapReadByte(IAP_ ADDRESS+i) != (BYTE)i)
goto Error; //1f error, break
§
P1 = 0x{0; //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 = 0xa5;

_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 >> §;
IAP_DATA = dat;
IAP TRIG = 0x5a;
IAP TRIG = 0xa5;

_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

B R TR A
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/* */
/* --- STC MCU International Limited */
/* - J#H/RSTC 1T &% 5 FHl. EEPROM/IAP ) g -------mmmmmm v */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
g L LI 1 TS e T LTI —— *
R e T TS G o IS0 11 g —— *

/* */
;/¥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 IAP EQU 83H ;if SYSCLK<12MHz
;ENABLE IAP EQU 84H ;if SYSCLK<6MHz
;ENABLE IAP EQU 85H ;if SYSCLK<3MHz
;ENABLE TAP EQU 86H ;if SYSCLK<2MHz
;ENABLE TAP EQU 87H ;if SYSCLK<1MHz

;//Start address for STC11/10xx series EEPROM

IAP_ADDRESS EQU 0000H

>

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  Pl, #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

J*

;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

J*

;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 (0xaS5)
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
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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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MRA: JCERESHIZ

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.

MIEESHEBE TFHERAF HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 341



STC11F-10Fxx &R 5 ¥4 ML IR RS STC — 80515 HLABREE — M, 4Bk K805 1 WLk TH A 7]
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.

ASMS1 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.OBJ
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 (EQUSs) 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, $ J"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 SJIMP
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 AJIMP 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.
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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 ;JASSEMBLE 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, ASMS51 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-5SBH<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

SKIPO0O:

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, #0FFH, %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/O 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 I 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 ]0to 255

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

sfr16 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 ASH. 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 = 0xAO0; 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

Ol |Q|n|[n|B]|W[IN|—

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;
B
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 R5 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 T
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 - - \% 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 o | svagie2av
Iy Logic 0 input current (P0O,P1,P2,P3) - - 50 uA Vpin=0V
I Logic 1 to 0 transition current (P0,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

Iipe Idle Current - 2.0 - mA | 3.3V

e 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

Vi 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(tjl;ll;r)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 (P0,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 UEMIRIZR

:/* ——  STC International Limited */
/¥ — STC  #kACE 2006/1/6 V1.0 */

;/% ——— STC11/10xx ZRAIF AL PR FIRAMIE) $2 F- k UL */
:/* —— Mobile: 13922805190 */
. /¥ —— TFax: 0755-82905966 */
/% —— Tel: 0755-82948409 */
:/*% —— Web: www. STCMCU. com */
/% ———  KHIRFEFLESTC-ISP Ver 3. 0A. PCBAY F#4mfE T A biti@id ———————- */

kR ER A, R I T STCRO VR R — #/
kWIS | AR, T I T STCRU VIR R — %/

TEST CONST EQU S5AH
:;TEST RAM  EQU 03H
ORG  0000H
LIMP INITIAL

ORG 0050H
INITIAL:
MOV RO, #253

MOV RI, #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 PI1, #11111110B
Waitl:

SIMP  Waitl

ERROR_DISPLAY:
MOV A, R1
MOV PI, A
Wait2:
SIMP  Wait2
END
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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 RI, WAIT

CLR RI

MOV A, SBUF

MOV @RO, A

INC RO

DJNZ  R1, RXDATA

DJNZ  R7, START

T R S S AT A R R R A A%

s BEE AR
s WCE N EBRAMELHE [X ik
s HATEAEEE, S/1L=0

s RVFHATAEALS/L=1

: ﬁggéﬁi*ﬁﬁ( R4 741S 165 AN %

s B AT IR0, SR vERRIL F’EJJ%LI& NEE
s RERIE

—il, S

; JHRIbRE, /@%T/Ai‘%q&

s AR

;IR FERAMZEMX

s fRm N ANk

s ONERSE B, 4kt

; SHHUR AR SEE BT EN
s XU AT A3

Skt

X A, Wnr S kT
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M ALEAT O AR 7 SROPRIRIRAS S, BATEEE HP3. 0 (RXD) &, BArmf4hH
P3.1 (TXD) iEH . fERALRBMIER T, HFAT O ROE L ph 28 AR — L — 7 i F8 A 74HC164
o WEFRH I, BT T4HC164T0 AT il , DR B AT A NG FE e, LA e R
BERWAAL, HaER LN I E, (ETAHCT6AR) 4 H o N hnfeka =250 1458, DUEARAE
AT N 45 R P A H O
T2 RAMZE PR X 30H,  31HA PN 25 3 4T F1 HH T4HC 16447 ¥ th () T2 1%

START: MOV R7, #02H ; WEERENTZTANH
MOV RO, #30H s BEEHhERE
MOV SCON, #O0OH ; WESRTHITR0
SEND: MOV A, @RO
MOV SBUF, A s BEERAT HRIE R
WAIT: JNB TI, WAIT s W R AE TS, RS T
CLR TI
INC RO s HUR—1M 4
DJNZ R7, SEND
RET
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NAME LcdDriver
#include<reg52.h>

- 3fe sfe sk she sk sie st sk sk sk sk st sfe st she she sk ske sk ske sk sk sk sk sk sk st st st she sk sk sl ske sk sk sie sk sk sk sk ste st sk ste st sk ske sk ske sk sk st sk sk sk st st ste st sk st sl sk ske sk sk stk skoske sk skeoskeoskeoskoskokokosk
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  Seg6b  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; Com2Datal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; Com?2Data2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6

sk sk ook sk ok ok o sk ok ok ok ok ok R sk ok ok sk ok ok sk ok ok R sk ok ok sk ok ok R sk ok KR R Sk ok R sk ok ok R sk ok ok R sk sk ok sk ok ok sk ok ok Rk sk ok sk ok Rk ok Rk sk ok kR
9

;Com0: P370,P3"1 when P30 =P3"] =1 then Com0=VCC(=5V);
; P370=P3"1 =0 then Com0=GND(=0V);
; P320 =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

El

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 =P176
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 s sk sk sk sk sk sk sk sk sk ste st sie sk s sk sk sk sk sk sk sk sk sk st ste sk sk sk sk sk sk sk sk sk sk stk sk sie sk st ste 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 kot ke skeoskoskoskoskoskosk
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
ComOData2: 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

382
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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
ksl sl sl ol ol ok ol ok ol ok ol ol ol ok ol ok ool 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 ook sk ok ok ok 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 sk ok ok R sk sk ok sk ok ok sk sk ok Rk sk ok sk ok Rk kR ks ok
9

;reverse the display data
« 3fe sfe sfe she sk sie stk sk sk sk st st sfe sk she she she sk ske sk sk sk sk sk sk sk st ste sk sk she sk sk ske sk sie st sk sk sk sk ste sfe st st she sk ske sk ske sk sk sk sk sk sk st ste sk skeoskeoskoskokokoskokok
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

Cskskokokok sk ok ok koo ok sk ok ks ok ok sk okokok sk okokok sk okok sk okokok ko okok sk okokok sk okokok kool kol ko okok kR okok Rk kok K
2

;get the display Data and send to Output register
st sk sk ok st sk sk ok ot sk sk ok o sk sk ok o s sk ko sk sk sk ok sk sk sk ok st sk sk ok st sk sk ok st sk sk ok st sk sk ok st sk sk ok ot sk skl sk sk sk ok ok sk sk sk sk skosk keskosk sk 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,0OutData 10
MOV  P3, #11011101B
RET

OutData_10:
MOV  P3, #11010001B
RET

OutData 2:
MOV PO, Com2Data0
MOV Pl, 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 ) FHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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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
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MIRG: — N NVOOREN &=

Vee
10K
1K
b
P1.7 —I
1K 1
0—|||
Vee
10K
1K Ax
PL.6 i
1K J -
0—|||

WMEFIEIRE

A FISTCI1/10xx 2 5 L F HLAOT/O K AT e B R gs b, o b r (e fav i, DO%A GRikHD
JHR YRR R REE, T AN FISTCLL/ 10xx R B 8 ML T/ 01 [RIIN AR D ke — AR SR8l J 4%

R AL, TRAKIEAT A T/0H .

MUREN RO THER, CRAZT/0 DB E R R R Y, B o BT R RO TR

LR IZ RIS, CRAZT/0H B E s BN, RSN O RRE,

IR Il 7358

R IEE SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966
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ffRH: STCI1/10xxRFIEFHLNHTEEINR

KT EIERE:

AR PR AE 12MEL T I AT AN IS AR AL i, SRRy r R T LAOR B, AT DLAH, A
I S AT 20 1K B PR AT B3, sl BRI . AT BT PCB AR L ORBEER/C B AL
FEL, S B I R R T AN o

X FRT4h:

SR N EBR/C 4R35 B3I B (AMHz ~ 8MHz, #3815 22 I i) , XTAL LFIXTAL2 VT 25

0 SR BT AE2TMHZ LA B, 38 180K FH S B F5E AT 3l A& A R AT R 1 Ak, AN LR
=2 AR GEARBIR EFRFRIR ) 1/3), RNANE S BEERCAS 2, B o0 A4 1 IR 9 7E bR R AR
HI1/3, BISES0. ol B 5748 H AN E IR A S bR IR a8, BB MAXTAL LIS N, XTAL2 Il DA 20 2.

xF1/00:
DR PR T /O A AL A, Ja K2

A7 L2 T/0 1 FRAS Sy B A ARSI, B30 ANXT, SEFRBCA U8, BB — T R AT
RPN ITHIB051 3 Fy HLE FE KRR 1, B AT B AL i 152 J SL RIS A IR S, BRI H 5K
Bt L VA A v, WA T REEEANK, TR B0 77 V22 AR B v B AR e Ja I 1 24N 25 R 4R
TEIENS, FEEAN T

A LB B U, N L AL B oK 1
72 PR A AN 2 (R A& SPT/ T2CEEJ AR T IR (4 FEL B, 2030 10K _E 43z FELBHL.
A LR A B A RNPN =S, YA I by BB, SRl A 2 K, T/0 % Ehi %
KHJHLRE, BCE KX T/0 13 B a4 .

USRI T, JRIA
RIUA e SE IR BLED &' — AR B IR vt FL R, R SOhn 1K UL b i PRy B, 2/ 470
WA DA 1
R IAT 6 S AT 0 R B A2 1 3 R R P, SIZBR A R B I BIR R BEL, SR A B AT B H B
2N T/0 1 % NG, I BLAEF08 3 NI, JERAE — 2, FRATTAIE — 4> CMOS LI 11 24 4 H B
A% EAE AR — i, F A B T, I — AN O TR B AN AN O HPRES, LA E
AR A A AN PR, 8051 5L ML 55 bz I AE FHOAR N1, 245 2/ B 1 i
i R, B AN ORI T /0, A R AE I T/ O AR, AR Hr
— MUK PRI FEL R, B3 78 BCE AL 1, AN I o B R s PO T/ 0 1 [ s SRR

KT ER:
A YR P S I 0 — A4 TuF DA_E B LR P R — 0. TuF /N HL 2, BEAT LU 25 R DE L.
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BRI : STC11/10xx R FIER & 58051 5YE = =N

STC11/10xx R B A HLH) E B 250/ /B 28 1 54 458051 58 2 3%, EHENSG, EiF 8558
Iy BB S FR 12BN, T R O B e I 28 1S HIE B, FrDAE i 8%/ 58 O s 3 A

BT SST AR R R RS, A E T AESI805210 B I 282, TR T MR R IN, E R AL
Y e e Y S Y A T

4452338051E@lll%?’éé‘%ﬁiﬁ)ﬁéﬁ%ﬁ, BRI P244%, BIBIIIE A P3fE. WA
I S EI RS A 2 I PR o B R

He FrER

ALE:

458051 5. 7 HLIALERIXS RART #hidbT6 0 ik, AIXTAMR AR 8, STC11/10xxRFIA
o i HH s, G0 SR A 45 TR B ALE RIS 4 HE B4, & R B STC 11/ 10xx R 51 1 BT Sm A2 s
HH S A B 4d (CLKOUTO/CLKOUT1/CLKOUT2) B XTAL2 i 5 —AN200 Rk 2 B, BE Yot 41 HH B 4.

fE458051 5 7 LA B ZR B i,  ALERRIR —NTFHUUR, AT DASTC89 R %I H WL il T AUXR
Rk Th e P17 2%, HrhfUB1t0/ALEOFFAL S ¥F4E IEALEST 2R il 44> 4 HY . MGSTC11/10xx 251
B MU HEEE (EALEJI RGPk AT 6 43 St tH, MEIERR TR, AR T RENTL T
I EBT B T AR,

STC89 R A [IIAUXR ZF A2 -

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 i3E 476 43 4t -
1: ALEJEMXAE X AR 6 4K B L 2R 3EATMOVXHE & I A4 A b B 4715 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, HOIERR KA SRER 231, SIBRSAZH O 14 R AL AL
1, BT R AR N DR R R A2, MR ER 231 5 D%
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PSEN:

1£4:8031/8032F PSEN{E 5 1T LA AN AR, °T AANY AP FR P A7 2% . BLAESTCL1/10 R %]
BAEHLEH T2 RG05H S, WA REERF TS, AR INSRF A4S, T EER
PSENZ 5 25 B, W] DA 24 E5@1/0 I .

I /01 BEAE s N A Nt -

£ 418051 5 HLEAAT T /0 D44, IR KB KA 5, DA RAMERAHT 2 12 0 4, T
FESTCL1/10xx R F B HLIAT HH B AE R4 B 4. 42558051 52 J AL an SR X A WA, BB
FEAMERA R AT (1. B T/00 B A et s, M4 48051 . F ML R E R R 42
12V, Z 3RS PAT KRG, Z /00 WL B RE. M LERE HREENIES 5, B
PATEZL/0ITRASHE 4. MISTC11/10xx R B 5 AL B T AT KA = 48 4 R 4B 4P, Rk
T, MR A PATSE LS, I/00 A R, B — 82 5, Z1/004 7 AR 5. #E
AR 389 24 2 S SE s 48 4 B AR D IR AS.

P4

O STC11/10xx R 41 B HLP4 O HihiE7ECOH, 5 52 ¥ [¥JP4 1 (P4.0-P4.7) , KY B AMFINT2/
INT3

FE4iSTC89 A 41| B i WL P4 O HuhE ZEESH, P4 R —2£(P4.0-P4.3), PAH H R AMEBINT2/
INT3H .

I/01 8K 5 RE

BBrSTC11/10xx 22 1) B8 A HLT/0 L B LI A& 20mA, SRS AE 7858, BRBh K BRI, A& LB
K.

AE25STC8ICxx 22 F1) B8 Fr WL T /0 1 [P 3E L 37 2 6mA, IR ZNHE JIANE o, ASRE RN R LI, il
FHISTC11/10xx & 41.

40
BCHISTC11/10xx 24 B Fr LI T 14 2 A7 28WDT CONTRA i EZECTH, 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 CONTRIGHLBEZEELH, ¥ A B T 1M B k&

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 vl W B _E L E A5 BB s & |1, ML 4
STC89 R HI| B K ML TG L T BE. Wi BrSTC11/10xx R 51 B Fr WL T 1 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/ TAPHS i) 23 47 St hE FISTC89xx Z 51| B B WLISP/ TAPHE 1) 25 A7 2 Hu bk AN 6] dn R
. Reset
Mnemonic Add |[Name 7 6 5 4 312 1 0
Value
STC11/10xx %% TAP DATA |C2h [ISP/IAP Flash 1L
STC89xx  #&41l 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
STC11/10xxZ %1 TAP_CMD C5h Sjﬁ;ﬁfﬂglas}l ) i i i | MS1 IMSO [xxxx,xx00
STC89xx  #J4I ISP.CMD  [gsh Register
STC11/10xx %% 1AP TRIG |COh Icsxr’::nglas}‘ S—
STC89xx &4 ISP_TRIG |ggh Trigger
) —|c7n [1sPap
STC11/10xx %51 IAP_CONTR Control IAPEN[SWBS [SWRST[cMD_FAIL |- |WT2[wT1 |[WTo0 [0000,x000
STC89xx A ISP CONTR [E7p, Rogister

ISP/TAP_TRIGE 745 A 25 s TAPERAE, 5716 N 5 A —F
STC11/10xx R 5 B AL ISP/ TAPA & B AR, BEXT TAP_TRIGZF A7 45 4% W S 125 5Ah, FFi%XABh 5 7]
STC89xx A 5 HLA ISP/ TAP iy 4 B A %k, BEXF AP TRIGZF AT $8 4%I FF 5% 46h, Fii%BIh 7 Af

EEPROMAR Uf i ik A —# -

STC11/10xx Z 51 B AL A EEPROMAZ 45 Hb k4= 35 MLOOOOh T4, 454 i [X 5127

STC89xx &1 H Fr ML AFEEPROMC 45 Hb 31k 4373145 M. 1000h/2000h/4000h/8000h 45 1), F& 77 4 758 1
AEUF.
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B HIS S et A6 A S e

BOBTSTCLL/ 10xx R 5L HLA N HBR/CHR G a1 9 AR GEITBh, — BT OL T, 44/40 1B} 25 B F L U
J I B AR A5 P A BT B, 20/ 18/ 16 JEIF 288 B AL ) g 14 e L A 15 P P SR/ CHIR 9 A 9 A%
Geitph, A TR TSPIR SR FH P R F AT SR 56 A6 FHY PAY SR/ CIY B B4 8 it A/ o

TR GESTC8I Z 51| H P WL RE A FH A0 348 it P SIS B 11 D SR I

Di¥E:

IHFE R 23R o AR, SRR 5 48 UK FEL I () THARE A B AL I 2507 F B T RE 4L A,

PR HR T RO BB (I AR . BTSTCL1/10xx 271 5 F AL ELSTC89xx R B

B BLI R0 PR DO E - BB AT 5, TAEER K, FoBTS TC11/10x x R A1 H F HLTEAH [F] TAE A%
T, $6 4 AT B LLAL GES T 089 2R 41) B Fr WL R 3— 2448, 0 mT F B A 1 B b 391 26 LA, X AL D4R o
K. VUK IFER T R G /MEA-6MH 2 1) SRS 3R/ CHR % 28 1E N R Ge i, IR P38 1 i
By AR 0 BT EEAT 20, DAL P AIR TAE, IR R 58 LI T FE AR

Fiil L PG i -

BOBTSTCL1/10xx FRF1 B AL SRR A o B 2GR TR i P i i, 2 A1 P gl i P P
FEGES T C89 R A1 L2 AT T 1 R SR AR P e i, 53 SRS TCLIx x RN A L F s
FEL MGG L S I 2% T R, 5 40, STC11/10xx 3R 1) 45 FEL MGG i8R E N IS (1) T 326 < 32768,/16384/8192/4096 1™
I, STC89 2 41 i 5E /& 1024/ i
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BRI : ] F A Keil CEUHRE D RS E

fEKeil CHAFPIEFAFINT IR E, AR RS B S Kb 10K

1. fE “Project” H1i4% “Options for Target”
2. 7£ “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

:fine: 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
Misc I /

Control=

Compiler
control
string

OFTIMIZE (9, JIZE) BROWSE DEBUG OBJECTEXTEND -

/ 1: iR E ‘ EVE | Defaults

3. BB, IRMMNAEF?
4. fif “TE” Ja, BRI
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\—/—
MIRK: LM iTHEEX T
— A ESFF A ERR
—BEXTHERRIZF LM NMERTE)
HE X T, STC-ISP. exe®ff
1. STC-ISP. exe®ft, TTHIFH /% B, 4%UART/RS-232f1#% 2 a) F R 7 3% i 4
WHRFZ . 38400bps, 19200bps, 9600bps, 4800bps, 2400bps, 1200bpsZs
FARIAL: TG, R, ARG
BEAL U 8z, 767, 6hL, S, %%
A U 147, 1.5, 247, %%

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 Cin BT , nf WP B 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 R SOR B QRN B 1 AR (HEX) fiir 422 [ 1
IN—AZE M, AT, STC-ISP. exess 4, EHINRIE H & LT s
12H, 34H, 561, 78H, OABH, OCDH, OEFH, 12H, 34H, 56H, 78, 0ABH, OCDH, OEFH
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/* --- STC MCU International Limited
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/* --- Tel: 86-755-82948412
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M ABERE R BOCE PE 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);

H
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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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O, JFaf LA R ILHAT0 A, B 0] ADEEEARR g o0 B, SMBEALEE R, WA AR (AL E B )
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A NTO/INTT s HHEEA:
e | sizase [ [ VEEMEIEKR e | pmams N s o RDDL0 Ve tiapcs SOP20/DIP20/TSSOP20
S F45 SRAM ISPUSHEFZRE [N| 474 PCA ] F S B4/ 400 o 7 ) :
ICEIHARSS e L gt npmaiig TXD/P3.1 PLOMISO/ADC6  SOP28/SKDIP28
i XTALL PLaSEADCH | S ra2 Gxomm)
PL4/SS/AD P
& NTOP3.2 P13/ADC3 SOP32 (CINIERF)
INTI/P3.3 P12/ADC2 /N TSSOP-20, 6.4mm x 6.4mm
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STC12C5406AD|5.5-3.5| 6K [512] 45 [ 1 [#7]| 2 |[4-ch[1] 10f% [f] f5
STC12C5408AD|5.5-3.5| 8K [S12] {7 [ 1 [fi] 2 |4-ch[1] 10 [fj] 1] vee
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o V| g [T R I PR RST! P2.0/PCA2/PWM2
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STCI2C2052AD Z AT HUATL L Txora P1.6/MISO/ADC6
AFHIIRAE: 28 CCP/PCA/PWMIL AT X128 5E I 81/, 55 1STCI2LE RFI(LAfE Hi/E2.2V-3.6V) XTAL2] P1.5/MOSI/ADCS
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. P A P PR IX LR e ECI/TO/P3.4 P1.I/ADCI/CLKOUT1
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® (R SN R SN FERCIR Y AR AT, ZEISP R E g R PR T IN R E
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ke SRR ER A AL bt 55 e B S
————tH AR EIE JIRIIE
. 1. 25 1IEALES
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3. HUR B IR 2504 28 AT 5N 1/2gain
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e IR ﬁ%‘fﬁ S;A%M ROM | i |10fi: lfﬁ i UDO nﬁzﬂ&%‘] 1SP[IAP ﬁ?g 13;5 . s
W [l e Il P - REEFMLICIEIT RS
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STC89CSIRC  [5.5-3.5) 4K [ 512 | SK [34 - [ ¥ [V[390 44 [H|H| v | v [ ¥3.2 | 89C51
STCO0CSIRC _[5.535] 4K | 512 | 5K |34 - | v | v o/ 4% [filfi[ v [ ¥ [¥2.99] socs1 .
STC89Cs2RC 5535 sk | s12 | sk [pA| - | v [vsor[ad [al#] v [ v [wa]secs | o, NI g g
STCO0CS2RC [55-3.5] 8K | 512 | 5K |34 - | 7 |+ oA &4 [A[f] v | v [¥2.99] 89C52 | m2EX/ADCIPIL € &
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STCO0CS3RC _[5.535] 13K | 512 | - |34 - | v |7 o[ 4% [filfi[ v [V [ ¥43 | s9cs4
STCS9CS4RD+ [5.5-3.5| 16K | 1280 | 45K |34 - | 7 | o @ [filfi] v | ¢ [ ¥5.5 | s9Cs4 oo OO0 | papem
STC90C54RD+ [5.5-3.5] 16K [ 1280 [ 45K [34[ - [ v [V[39] a4 [a[a] v [ v [ %47 ] 8ocs4 Zz= £EE  TXDADCIRLY
STC89CSSRD+ [5.5-3.5] 32K | 1280 | 29K [34] - | v [v[39] a4 [#a[#i] v [ v | ¥6.5 | socss 45E175°C §85 51‘3[: RxD/P3.0
STCOOCSBRD+ [5.5-3.5] 32K | 1280 | 29K [ - | v [VIso AR/ [Aiffi] V[V [ Va0 [ 89CSB | g i ik f 222 & INT2P43
[ajm an X B
STC90C510RD+[5.5-3.5] 40K | 1280 | 21K 34 - | v | ¥ [39~[ 4% [l v [ v [¥4.99] 89¢s16 22 INTO/P3 2
STC90C512RD+[5.5-3.5] 48K | 1280 | 13K |34 - | v | V|39 4% [fil#i] v [ v [¥4.99] 89C516 = INTIPSS
STC90C514RD+|5.5-3.5| 56K | 1280 | SK [34M - | v | V|39 44 |H|#| v | ¥ |¥4.99] 89C516 SRS I TIP3
STCOUCS2AD_[5.5-3.8 SK_| 4352 | 45K [34o| 1 | < | 3944 [A[A[ V[V [ ¥ |pmsar. PDIP-40
sTCo0Cs4AD [5.5-3.8] 16K | 4352 | ask 34| 45 [ v [V o] an [ala] v [ v ¥ | amin LOFP-44(12x12
STC90CSSAD [5.5-3.8| 32K | 4352 | 29K 34| #1 | 7 | ¥ |39/ 4 [Bl6[ V| v | ¥ | Wi QFP-44(12x12mm)
STCO0CS14AD [5.5-3.8] 56K | 4352 | 5K |34 3 | 7 | |39/ &t [falfi] v ] < [ 1o | /% PLCC-44(AMEFE L)
DL 200K MR, NI AII0.3 ~ 176, UL Ef0 iz B Ui, 05 L, IRl Aok, R SR b PQFP-44(AHEFFAEH)  ryapcomio

% JyPDIP-401) i 1 HLLLEFH NLQFP-441f) i )7 HLEL 0.5 T .

ZiSTCI0CS8AD 5 41 B il (i A/DH 45 (¥
H L] I [P3.0/RXD, P3.1/TxD]V)#e £
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E
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e ZERYIFRIESTCE il

STC %)y HLTELRRARLL B
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Power On
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Lok wurﬁ TxD/ADC7/P1.7
-||-|:|—I— RST
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TO/P3.4
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WR/P3.6
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1 X XTAL2

1|
E —&—— XTALI
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STC15F4K60S4Z&%1T 8051%)#1% 4KFFSRAM, OEO, =iEA/D
&%

T ERE/\RMEEA, NER]OFTARTELRBLERMEE TR
;’ Qy e G STGB2GVGIK | 110 INT2/INT3/INT4 BT g
%S =% Flash MERG [ (a7 ThEE STCI5F104W 41, 20124F4 ] FF Uil 1% s
PSS F¥5 SRAM EEEEE ISPESHSAZFF || INTO/INTI BB
% 3t/ ThesaeRu MCLKONTITORSTRS PIIINTVRSTOUTLOW LQFP-48(9x9mm, 3 214 7%5)

I

Vee P3.2/INTO
INT3/TOCLKO/P3.5 P3.1/T2

LQFP-44(12x12mm, 3 Z1HE75)
e PDIP-40(IFH4:7, {HARHER)
P3.0/INT4/T2CLKO PLCC-44(F A7)

SOP- 32(%*&#)

SOP-8/DIP-8

S’J‘B'JLM/ 2954

c
3PS 4/RSTIMCLKO/SS_3
1 P1.7/ADCT/TXD_3/XTALL

ISPRIZH IR B Egggx:sgf
B ALl TR FE . 1‘:23125
e ;

SE B F20124E6 A ITHRHEIR, SR EERHILIC BT IR ST

AR SRFZHEFEEFESOP28,
x ‘ LQFP44/48 : g
Je|m| | v | cop |nal# | aD 5]“ LQFP-48 Q W st 4 £
|fF| [sEmag| PeA ||| si | LQF{"‘;{)P?ZIP"’O E3d
a e g o o0 2
Flash 6|11 |50 Pove oo | @ ) (7| || QPRS2 et o) uu%TCir)thrﬁu@J%‘ﬁuﬁ' g
Tffe | B | S JELS [ TO-TA| 7 (e P | e N || SO = s . 3
I G| R (07| P A | |8 |l SO ) GUERSLRE TEANE I RBATI BT BRI RS, £
e 4| ) y PLCC-44FI1SOP-32 S b - 5
V| B LA N G| 263 T ) PLEC RO EI RN T o STC PSR
(byte)| M |1 g | JEAT |4 # e i - STC3232,STC232,MAX232,SP232 PC COM
| | i | e (|| DA e o RxD3/ADO/P0.0 P4.5/ALE/CCP5
|| e | wes (| |6 fir i (RMB_¥) TXD3/ADI1/PO.1 P2.7/A15/CCP2_3
3
i “ | [Corp-4sLQrp44 RADHADZ/PO2 P2.6/A14/CCP1 3
STCISFAK60S4 RS R FTHLET 0 TAC?KD(;/:gM;O:Al Si‘jﬁﬁ{ifﬁ&" 037§s 2
SIHERE: 6 CCP/PCA) L] 265 T I B, 534 STCISL AT AR HH2.4V-3.6V) T4/AD5/P0.5 P23/AIUMOSI 2~
C15F4K0854[5.5-3.8] 8K [4K[4[A] 5 [ e-ch [H[H]10 S3K | A7 [szf#i]  ¥8 T3CLKO/AD6/P0.6 P2.2/A10/MISO_2
CISFAK1654[5.5-3.8] 16K [4K[ 4 [f| 5 | 6ch [#[#[10 45K | A [s|a] ¥ T3/AD7/P0.7 P2.1/A9/SCLK 2
C1SFAK24S4]5.53.8| 24K |4K| 4[| 5 | 6ch [7|77] 10 K | 75 [s[f| 10 RxD2/CCPI/ADCO/P1.0 P2O/A/RSTOUT_LOW S
TCI5F4K3254[5.5-3.8] 32K [4K[ 4 [fi] 5 | 6-ch |41 [f1| 100 |2 29K | f7 [s2[fi] ¥ e ‘;2;//‘\}/]3’19%%‘}“3
TC15F4K40S4[5.5-3.8] 40K [4K][ 4 5 | 6ch ] 2] 21K 82% ¥12 MOSIADC3/P1.3 P4.1/MISO 3 2
TCI5F4K4854[5.5-3.8| 48K [4K |4 5 | 6<h 2 13K 3% ¥12 MISO/ADC4/P1.4 P3.7/INT3/TxD_2/CCP2/CCP2 2
TCI5F4K56S4(5.5-3.8| 56K [4K| 4 5 6-ch [ 2] 5K 8% ¥12 SCLK/ADC5/P1.5 P3.6/INT2/RxD_2/CCP1 2
TCISF4K60S4[5.5-3.8] 60K [4K[4 5 | 6<h 2] 1K BA ¥12 XTAL2/RxD_3/ADC6/P1.6 gg zg‘lﬁ?gigg;gg’% 2
TAP15F4K61S4 N , A XTALI/TxD_3/ADC7/P1.7
e |5:5-3.8| 61K [4K| 4 [#] 5 | 6-ch |f|f| 106 2] IAP | 4 [8ZE[H| i ¢ SS_3/MCLKO/RST/P5.4 P3.3/INT1
Lt b s PSS T IX > Vee P3.2/INTO MCU_TxD(P3.1)
UL A 200K MIRTE B, BN 0.3 ~ 16, AL rHeiz o e il AL, IR R AN, Tk R A C‘-LOICZF-Lpﬁ/CAp P3.1/TxD/T2 ————————=—""-H
5§42 JYPDIP-40f1 .1 HLEL 555 LQFP-449 . Jf HLEE 0.5 7T 5126 SKDIP-289 8 HLEL B4 4SOP-28 6. BLEE 10,275 “WFI—a“—T—a- Gnd P3.0RXD/INTA/T2CLKO —AURDE30) |

Fim STC15F4K60S4 R FIEE M RE

@ KZEH4096 71 Fr RAMEHE A7 2%

© i INIBR/HLAE ], SR80S KL, TP HARZER0S IR~ 124 Vi
TH A EESTCH AR 1T R 415 5 L (WISTC12/11/10 R 41) AT B 4R20%

@ TiHiE: 5.5~3.8V, 2.4~3.6V(STCI5SL4K60S4 5 51) e IR ALY, FRAIE8051E A4, HE R/ R4

® (KIFEBLTE: ARHAEA, ZPRBIN, BT e 0 e 0T SR P e e I L S e 2R ) IO (46/42/38/30/267) » EALJEH9: HEXA /85 B3 (805144 481/011)

© IR ER/CIN AP, £ 1% I (-40C~+85C), Wi FIREE%0, 1R AE FAMIL PR A /8 b, SRR/ kL, DO/, TR

BRERNAGLKME—SHESH (DS)
SPIFkS FmEnn  BRIME, MEETAH

Pk C1/UART, D554 MO G 5725 AT 1, 4P DT 240 1
i

Power On
SWI

IR, P9I A SMHZ~35MHZ 1] i% FENVOTIRENE J1 2 AT IL F120mA, (HEEANS P i KA 120mA
® WP EEE AL, ISPYRFRRT SIS AL IR LR AT L, MR 4 A AL L @ R I/O FANEE AT LA 3R Im /0 H £k 4ME74HC595(¥0.2 1 J8) Ky RO H
@ STHHEIMGEE AT . INTOANTL(ETHAY/ R B 3 1T, INT2/INT3/INT4 (F % A2 Gy R L HANV0 T, B n] FA/DAES SR 1T A TO 1
W) s CCPO/CCP1/CCP2/CCP3/CCP4/CCPS/RxD/RxD2/RxD3/RxD4/TO/T1/T2/T3/Td5
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